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IHosicHuTE/IbHAA 3aIIHCKA.
Cmamyc 0okymenma.

[Iporpamma cocraBnena misi yueOnuka I[eomerpus 8 — 9. YueOnuk mama 8 — 9 kiaccoB cpemaHei
mkouibl.; aBTopbl: JI. C. Aranacan, B.®. byry3os, C. b. Kagomues, J. I. [lozusxk, WM. U. IOnguna, M.,
«IIpocBeimienne», Ha ocHoBe aBTopckod mporpammbl ArtanacsH JI.C., byry3zoB B.®., Komomuer C.b.
cocraButenb bypmucrposaT.A., M. «lIpocBemienue»

Pabouass mporpamma mo reomerpuu s 8-9 Kiacca cocTaBlicHa Ha oOcHOBe MDenepajibHOroO
rocyIapCcTBEHHOT0 00pa30BaTeILHOTO CTAHAAPTA.

O01mas xapakTepucTuKa y4e0HOro npeamera.

VYuebublil npenmer «l'eoMeTpusi» BXOAUT B IPEIMETHYIO 001acTh «MaTteMaruka U MHpopMaTuka.
l'eomempus — OIWMH U3 Ba)KHEWIIMX KOMIIOHEHTOB MaTeMaTH4eckoro oOpa3oBaHUs, HEOOXOAMMBIH
U1 TPUOOpEeTeHUsT KOHKPETHBIX 3HAHUW O NPOCTPAHCTBE M TPAKTUYECKH 3HAUYUMBIX YMEHHI,
(dopMupoBaHus s3bIKa OMHUCAHUS OOBEKTOB OKPYKAIOIIET0 MHpA, JJIs Pa3BUTHUS IPOCTPAHCTBEHHOTO
BOOOpaX€HUs W MHTYWULIMU, MAaTEMaTU4eCKOM KyIbTYypbl, Uil ACTETHMUECKOTO BOCIMUTAHUS YHalllUXCS.
W3yuenne reoMeTpuu BHOCHUT BKJIAJ B PA3BUTHE JIOTUYECKOTO MBINUICHUS, B (DOPMHpPOBAHHME TOHSATHUS
JI0Ka3aTeIbCTBA.
Takum o00pa3oM, B XOlI€ OCBOEHHUS COAEp)KaHUS Kypca ydalludecs MOJy4yaroT BO3MOXKHOCTh DPAa3BUTh
IPOCTPAHCTBEHHBIE INPEICTaBICHUS U HM300pa3UTENIbHBIE YMEHHS, OCBOMTb OCHOBHbBIE (DaKThl M METOJbI
IUTAHUMETPHH, IIO3HAKOMUTBCS c IIPOCTEHIINMU burypamu u nux CBOMCTBaMH.

Ha ocnoBanuu TtpeboBanuii locynapcTBeHHOro oOpa30BaTENBHOIO CTaHAApTa B COAEPXKAHUU
IPENOaraeTcs peaju30BaThb aKTyaJbHbIE B HACTOSIIEE BpeMS KOMIIETEHTHOCTHBIM, JIMYHOCTHO
OpPUEHTUPOBAHHBIN, NEATEIbHOCTHBIN MOIX0/bI, KOTOPHIE ONPEIEIISIIOT 32424 00yUeHH !

> IIponomkuTe  OBIAJCHHE CHUCTEMOM TIE€OMETPUYECKUMX 3HAaHMW W YMEHUH,
HEOOXOJUMBIX ISl IPUMEHEHHUS] B MPAKTHUECKOM JESATENIbHOCTH, U3YYE€HUS CMEXHBIX TUCIUIUINH,
IPOJIOJDKEHUST 00pa30BaHusl.

> [TpoOKNUTE HMHTEJUIEKTYallbHOE pa3BUTHE, (OPMUPOBAHHE KaueCcTB JIMYHOCTH,
HEOOXOIMMBIX YEJIOBEKY JUIsl IOJHOLEHHOH )KU3HU B COBPEMEHHOM OOILECTBE; ICHOCTH U TOYHOCTH
MBICIIM, KPUTUYHOCTH  MBIIUICHUS, HWHTYULUH, JIOTHYECKOTO  MBILIUIEHUS,  DJJIEMEHTOB
AITOPUTMUYECKOW KYJIBTYpPbI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K IPEOIOJICHHIO
TPYIHOCTEH;

> CDOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 naciax H METOOax MaT€éMaTuKu  Kak
YHUBCPCAJIBbHOTO A3bIKa HAYKH U TEXHUKHU, CPEACTBA MOACITIUPOBAHUA SIBIICHUH U IMpouccCoB;

> Bocnuranue KyiasTypbl JIMYHOCTH, OTHOIIEHHWE K TEOMETPUHM KaK K 4YacTH
o011eyeIoBeYeCKON KYIbTyphbl, MOHUMAHUE 3HAYMMOCTH TE€OMETPUU I HAyYHO-TEXHUYECKOrO
mporpecca.

B kypce reomerpum 7-9 Kkijacca CHCTEMAaTH3UPYIOTCS 3HAHUS OOYYArOIIMXCS O TPOCTEUITNX
TCOMCTPUICCKUX (bI/Il"yan n ux CBOﬁCTBaX; BBOAWUTCA IIOHATUC PABCHCTBA CbI/Il"yp, BBOOUTCA IIOHSITUC
TCOPEMBI; BI)Ipa6aTI)IBaeTC${ YMCHHUE MOO0Ka3bIBaTb PAaBCHCTBO TPCYTOJBHUKOB C IMIOMOMIIBIO HN3YYCHHBIX
MPU3HAKOB; BBOJUTCS HOBBII KJIacC 3aj1a4 - Ha HOCTPOEHUE C MTOMOILBIO [IUPKYIIS U IMHEUKU; BBOAUTCS OJTHO
U3 BOKHEUIINX MOHSATUH - MOHATHE NapauIeIbHBIX MPIMBIX; aéTcs IEpBOe MpeAcTaBIeHe 00 aKCHOMax U
AKCHOMaTHMYE€CKOM METOJI¢ B T'€OMETPHUU; BBOAMTCS aKCMOMa IApaJUICNIbHBIX MPAMBIX; PACCMATPUBAIOTCS
HOBBIC UHTEPECHBIE U BaKHBIE CBOMCTBA TPEYTOJILHUKOB (B IaHHOM TeMe JI0Ka3bIBAETCS OFHA U3 BAKHEHIIINX



TEOpEeM TeOMETPHH — TeOopeMa O CyMMe YIIIOB TpeyroibHuka. OHa MO3BOJSIET JaTh KiacCHU(UKAIHIO
TPEYTOJBbHUKOB IO YIIaM (OCTPOYIOJIbHBIM, NPSMOYIOJIbHBIM, TYIOYrOJbHBINH), a TakXe YCTAaHOBHTH
HEKOTOpBIE CBOMCTBA U MPU3HAKU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB).

Kypc panuoHanpbHO COYe€TaeT  JIOTUYECKYHD CTPOrOCTb U TE€OMETPUYECKYIO HAIVISAHOCTb.
VBenuuuBaeTcss ~ TEOpeTHYecKas 3HAYMMOCTh H3Yy4aeMOro Marepualla, pPACIIUpPSIOTCS BHYTPEHHUE
JIOTUYECKHUE CBSI3U Kypca , MOBBIIAETCS POJIb JEAYKLIHH, CTENEHb aOCTpPaKIUU M3y4yaeMOro MaTepuana.
VYuamuecss IOKHBI OBJIAAETh NPUEMAMU AHAJIUTUKO-CUHTETUYECKOW AEATENbHOCTH IPU JIOKA3aTeNIbCTBE
TeOpeM M peuieHuu 3ajgad. Cucremarnueckoe U3yyeHHe Kypca [O3BOJIMT HadaTb paboOTy IO
(OpMHUPOBAaHUIO IPEACTABICHUH yJalUXCsl O CTPOCHUM MAaTeMaTHYeCKOM TEOpUH, OOECIIEUUT Pa3BUTHE
JIOTMYECKOT0 MBIIUIEHUs ydaumxcs. V3noxeHne Marepuaina XapakTepu3yeTcss MOCTOSHHBIM OOpallleHueM K
HaIIAHOCTH, MWCIOJb30BAHUEM PUCYHKOB M 4YepTeXKEH Ha Bcex JdTamax oOydyeHHs M pa3BUTHEM
TFeOMETPUYECKOW MHTYMIIMM Ha 3TOW OcHOBE. lleneHanpaBieHHOE OOpallleHHuE K MpUMEpPaM W3 MPAKTUKU
pa3BUBACT YMEHHUS YYaIIMXCS BBIWICHATh TeOMETpUYecKre (PakTbl, (OPMBI U OTHOIICHUS B MpenMeTax U
SIBIIGHUSIX JIEHCTBUTEIBHOCTH, UCIIOJIB30BATh SI3bIK T€OMETPHUHU JIJISl X ONHUCAHUS.

Ilean o0yyeHust reoMeTpuu:

® OBJIQJCHUE CHUCTEMOM TIE€OMETPUYECKMX 3HAHUN W YMEHHWI, HEOOXOAUMBIX Ui IPUMEHEHHS B
[IPAKTHUUECKOM EATEIbHOCTH, U3YUEHUSI CMEXHBIX AUCLHUIUIMH, IPOAOIKEHUs 00pa30oBaHMs;
® MHTEJUICKTYaJlbHOE DPa3BUTHE, (OPMUPOBAHME KauecCTB JIMYHOCTH, HEOOXOIMMBIX YEJIOBEKY IS
MIOJIHOLIEHHOM HM3HU B COBPEMEHHOM OOILIECTBE: SICHOCTh U TOYHOCTb MBICIH, KPUTHYHOCTh
MBIIUICHUST W HWHTYMIUH, JIOTMYECKOE MBIIUICHHE, JJIEMEHTBl aJITOPUTMHYECKON KYIBTYpHI,
IPOCTPAHCTBEHHBIX MPEICTABICHHH, CTIOCOOHOCTh K IPEOIOICHUIO TPYIHOCTEH;
e (QopMupoBaHHE NPENCTABICHUH 00 HISSIX U METOAX MAaTEMaTUKH KaK YHUBEPCAIBHOTO SI3bIKAa HAYKH
Y TEXHHUKH; CPEICTBA MOACINPOBAHUS SBJICHUN U IIPOLIECCOB;
® BOCHHUTaHME KYIbTYpbl JMYHOCTH, OTHOIIEHMS K MareMaTWKe KaKk K 4acTh O0IlederoBeuecKon
KYJIBTYpBbI, IOHUMAaHNs 3HAYMMOCTH MaTEMaTHKH JUIsl HAy4HO-TEXHUYECKOIO IIporpecca;
[Ipeanonaraercss peann3oBaTh KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, JEATEIBbHOCTHBIN
HOAXO/IbI, KOTOPBIE ONPEACIAIOT 3aAa4u 00yUeHus:

e npuoOpeTeHHe 3HAaHMW M YMEHWH [ MCIOJIb30BaHUSA B MPAKTUYECKOM JESATEeNbHOCTH U
MIOBCEAHEBHOM JKU3HU;

e OBJAJEHHME CHocO0amMH I103HABaTENbHOM, WH(MOPMAIIMIOHHO-KOMMYHUKATUBHON U pedraeKCUBHOM
JeATEIbHOCTH

® OCBOEHHE ITO3HABATEIbHOU, MHPOPMAIIMOHHON, KOMMYHUKAaTUBHON, pe(pIEKCUBHON KOMIETEHIIUAMU;

® OCBOGHHME  OOLIEKYIbTYPHOH,  NpPaKTUYECKOM  MareMaTH4ecKoW,  COIMAIbHO-TMYHOCTHOU
KOMIIETEHIUSMH, YTO IIPEAIIONIAraeT:

- obwexynomypuylo Komnemenmuocmv ((popMuUpoBaHME MpEANCTaBICHHH 00 HUAEIX M METoAax
MaTEMaTUKH, O MAaTEMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOIECIUPOBAHNUS SIBICHUN U
nporeccoB;  (GOpMHpOBaHUE  TMOHMUMaHUS, YTO  TeoMeTpudyeckue  (OopMbl  SABISIOTCS
UCaTN3UPOBAHHBIMU 00pa3aMu peaibHbIX 00bEKTOB);

- NPAKMu4ecKyro MamemamuiecKkyo KomnemenmnHocms (OBIIAJICHHE SI3bIKOM I'€OMETPUHM B YCTHOW U
MUCHbMEHHOW (hopMe, Te€OMETPHUUECKUMHU 3HAHUSMU U YMEHMSIMHU, HEOOXOIMMBIMH JUIS W3YyYCHHS
IIKOJIBHBIX ~ €CTECTBEHHO-HAYYHBbIX  JWCLHMIUIMH;  OBJIAJECHHUS  NPAKTUYECKHMMHM  HABBIKAMHU
WCIOJIb30BAaHUSI TE€OMETPUYECKUX HMHCTPYMEHTOB ISl H300paxeHus QUryp, HaXOXICHUS UX
pasMepoB);

- COYUANbHO-TUYHOCMHYIO KOMNEemeHMHOCmb (Pa3BUTUE JIOTMUYECKOTO MBIIIICHUS, aJTOPUTMHUYECKON
KYJBTYpPBI, IPOCTPAHCTBEHHOTO BOOOPAXEHHUS, UHTYUIH, KOTOpPbIe HEOOXOAUMBI Uil TPOJOKEHUS
o0pa3oBaHMsT M JUIS CaMOCTOSITEIbHOM JEATENbHOCTH; (OPMUpOBAHME YMEHHUS MPOBOAUTH
apryMEHTAalMI0 CBOEr0 BHIOOpA MIIM XO/a peIleHUs 33/Ja4d; BOCIUTAHHE CPEACTBAMH MaTeMaTHKH



KYJIBTYpbI INYHOCTHU Y€pe3 3HAKOMCTBO C UICTOPUEN F€OMETPUH, IBOTIOLUEN T€OMETPUUECKUX UIEH).

®opMBbI OpraHu3anuy 00pa3oBaTeJbHOIO MpoLecca:
® TBOpYECKAs IESTEIIbHOCT;
® 1ICCJIEI0BATENBCKUE TPOEKTHI;
e 1yOJIMYHBIE TIPE3EHTALINY;
® JICKLINY;
© CaMOCTOSITENIbHAS I€ATEIIbHOCTD;
® [IPAaKTHYECKas IeATEIIbHOCTD (peIIeHUe 3a/1a4, BHIIOJTHEHUE IPAKTHYECKUX PadoT).

MecTo npeamera B y4eOHOM IJIaHe

B cootBerctBuM c TpeboBaHMsMH DenepanbHOTO rocylapcTBEHHOIO 00pa30BaTeIbHOrO CTaHIapTa
OCHOBHOTO 001Iero oopa3oBanus Ha npeameT «leomerpusi» B 7, 8, 9 kmacce orBogutcs 216 vacoB (1o 2
yaca B Hezlelnto, 68 dacoB 3a y4eOHbIi rox). Ilpu 3ToM B Hell mpeaycMOTPEH pe3epB CBOOOAHOTO y4eOHOTro
BPEMEHH JJIS HCIIOJIb30BAaHUS Pa3HOOOpa3HbIX (GOpM OpraHu3alu Y4eOHOro mpolecca, BHEIPEHUs
COBPEMEHHBIX METOAOB 00yUYEHUS U MEeJAarOrnYeCKuX TEXHOIOTHA.

OcHoBHas (1)opMa OpraHu3anuu O6pa3OBaTeJIBHOFO nponecca — KiIIaCCHO-ypO4YHas CUCTEMaA.

[IpenycmarpuBaeTcss MPUMEHEHHE CIIEAYIONIMX TEXHOJIOTHI OOydYeHHs: TpPAJAUIMOHHAS KJIACCHO-
ypOYHasi, SJIEMEHTHl MPOOIEMHOr0 OOyuYeHHs, TEXHOJOTHH YPOBHEBOW auddepeHnuanum, 310poBbe-
coeperaromue Texnosoruu, UKT.

Buget m QopMBl KOHTpOJIS: TPOMEXYTOYHBI B (OpPME CaMOCTOSATENBHBIX paboOT U TECTOB,
KOHTPOJIbHBIE PAOOTHI.

Ilhanupyemuie pezynomamot

JIMYHOCTHBIMM pe3yjabTaTaMi U3YYCHUA NpEeaAMETa ((TGOMeTpI/IH» SABJIAOTCS CIICAYIOIIHNEC KAaYCCTBaA:
— HE3aBUCHUMOCTb U KPUTHYHOCTb MBIIIJICHUA,

— BOJISI 1 HACTOMYMBOCTED B JOCTHXKCHHMU LICIIN.

Memanpeomemnvimu pe3ynprataMu  u3ydeHUs: kypca «l[eomerpus» sBisercs (HopMHpOBaHHE
YHUBEpCalbHBIX yueOHbIX AercTBuil (Y V/).

Pecynamuenvie YY/I.

— CaMOCTOSITEIILHO 0OHapyscusame U gopmyruposams NpoOIeMy B KIACCHOM M WHAMBUIYAIbHOM
yueOHOI NesTeNbHOCTH;

— bl0GU2AMb BEPCUM PEIICHUs MpOoOJeMbl, 0CO3HaBaTh KOHEUYHBIH pe3yibTaT, BIOMpPATh CPEICTBA
JOCTIIKEHUS [IEJTH U3 TIPEIIOKEHHBIX WA MX UCKATh CAMOCTOSTENILHO;

— cocmagnams (MHAUBUAYaAIbHO WIN B IPYIIIE) IUIaH PEeIIeHUs IPO0IeMbl (BBIIIOTHEHUS IPOEKTA);

— no0bupams K Kaxxaou mpoodieme (3a7a4ue) aeKBaTHYIO €l TEOPETHUECKYIO MOJICIIb;

— paboTas 1o NpeUI0KEHHOMY WM CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY, UCHONIb306aMb HAPSLY C
OCHOBHBIMH U JONOJHUTENIbHBIE CPE/ICTBA (CIIpaBOYHAs JIUTEPATYpa, CIOKHbBIE TPHOOPHI, KOMITBIOTED);

— NIAHUPOBamMs CBOIO MHAWBUYAIbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO;

— pabomams TI0 CaMOCTOSITEIILHO COCTAaBJICHHOMY IUIaHY, CBEPAACH C HUM U C LIENbIO JESATEIbHOCTH,
UCTIPABIISAS OIIMOKH, UCTIONB3YS CAMOCTOSTENLHO N0100paHHbIe cpecTBa (B ToM uucie u MHTepHer);

— CBOOOHO 10.16b306ambCsi BEIPAOOTAHHBIMUA KPUTEPHSIMH OIICHKH W CAMOOIIEHKH, UCXOJS M3 IETH H
UMEIOIINXCS KPUTEPHUEB, pa3iinyiasl pe3yJIbTaT U CIIOCOOBI JCHCTBUH;

— B XOJI¢ TIPEJICTABIICHUS MMPOEKTA 0d8aAMb OYEHK) €r0 Pe3ylIbTaTaM;

— CaMOCTOSITEIIHHO 0CO3HABams IPUUUHBI CBOETO yCIIeXa WIIM HEeyCleXa U HaXOAUTh COCOOBI BBIXO/A
U3 CUTYyallud HEeycCIrexa;



— yMemb oyeHums CTETIEHb YCIEITHOCTH CBOCH MHAMBHIyalbHON 00pa3oBaTeIbHOM e TeIbHOCTH,
— 0asamv OYeHKy CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM XapakTepa («KaKoB 51»), ONpEAesaTbH
HaINpaBJICHUS] CBOETO PA3BUTHS («KAKUM s XOUY CTaTh», «ITO MHE JJISl 3TOTO HAJO0 CHIENAThY).

Ilo3naeamenwvuvie YY/I:

— aHanU3UPO8AMb, CPABHUBAMb, KIACCUDUYUPOBAmMb U 0000uamb (aKThl U ABICHUS,

— ocywecmenims CPaBHEHUE U KIACCU(UKALUIO, CAMOCTOSATEIBHO BbIOMpAas OCHOBAHUS U KPUTEPUU
JUI YKa3aHHBIX JIOTUYECKUX OINEpalui; CTPOUTh KIAcCU(UKALUIO IMyTEM JAMXOTOMUYECKOIO JIeJIeHus (Ha
OCHOBE OTPHIIAHNUA);

— cmpoumdb  JIOTHUECKM OOOCHOBAHHOE pACCYXKIEHHME, BKJIIOYAIOLIEE YCTAHOBJICHHE IPUYMHHO-
CIIEACTBEHHEBIX CBS3€Ii;

— co30a6amb MaTEMaTHYECKUE MOJECIIH;

— COCTaBIISITh TE3HCHI, pa3jMyHbIe BUIBI IUIAHOB (IIPOCTHIX, CIOXKHBIX W T.1.). IIpeoOpa3oBeiBaTh
UH(OPMALIMIO U3 OJJHOTO BU/IA B IPYTro# (TabIHIly B TEKCT, IMarpamMMmy U Ip.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MH(POPMaLIUY;

—ymemb onpedenams BO3MOXKHBIE HCTOUHUKUM HEOOXOIUMBIX CBEIEHHUH, NPOU3BOJAUTH IOUCK
UH(pOPMaLINK, aHAIM3UPOBATh U OLICHUBATh €€ JI0CTOBEPHOCTb;

— MOHUMAas MO3ULUI0 JPYroro 4ejl0BeKa, paziuyams B €ro ey WIN CO3AAHHBIX UM TEKCTaX: MHEHHE
(TOUuKy 3peHus), J[0Ka3aTeIbCTBO (APryMEHTbHI), (aKThl, TUIOTE3bl, AKCUOMBI, Teopuu. [ sTOro
CaMOCTOSITENIbHO MCIOJIb30BaTh Pa3JIMUHbIE BUJbI YTEHUS (M3ydarolllee, IPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MIOMCKOBOE), IPUEMBI CITYLIAHHUS;

— caMOMYy c030agamb UCTOYHUKU MH(OPMAlLlMU Pa3HOIO TUIA U JUIS pa3HbIX ayJAUTOpPUH, COOIIOAATH
UH(POPMALIMOHHYIO TUTHEHY U NpaBuiia MH(POpMaMOHHON 0€3011aCHOCTH;

— yMemb UCNOb306aMb KOMIBIOTEPHBbIE U KOMMYHUKAI[MOHHBIE TE€XHOJOTMM KaK MHCTPYMEHT JUIs
JOCTMDKEHUSI CBOMX LieJed. YMeTh BbIOMpaTh aJleKBaTHbIE 3a/lade HHCTPYMEHTAJbHBIE IMPOIPAMMHO-
anrnaparHble CpPeJCTBa U CEPBUCHI.

Cpedcmeom ¢hopmuposarus no3HaBaredbHbIX Y Y]I cyKuT y4eOHBII MaTepual.

Kovmmynuxamuenwvie YYJI:

— CaAMOCTOSITETILHO Op2aHU308b16amMb y4eOHOE B3aUMOJICHCTBUE B TpyIIe (OMpeAensiTh o0Iue LeiH,
JIOTOBAPUBATHCS IPYT C APYTOM U T.11.);

— OTCTauWBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb APEYMeHmbl, TIOATBEPKIas UX (haKTamu;

— B TUCKYCCUU YMemb 6blOBUHYNb KOHTPAPTYMEHTHI;

— YUUTBCSI KpUMUYHO OMHOCUMbCSA K CBOEMY MHEHHIO, C JOCTOMHCTBOM HMpU3HABAMb OMIMOOYHOCTD
CBOET0 MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— MIOHUMas TIO3UIUIO APYroro, pasziuuams B €ro pedu: MHEHHe (TOUKY 3pEeHHs), J0Ka3aTelbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;

— YyMemb B3TJIIHYTh Ha CUTYAIIUIO C MHOM MO3UIIUU U 00208apu8amscsi C TIOJbMU UHBIX MTO3UIUH.

HpeHMeTHLIMPl pe3yjabTaTaMM U3YUYCHUA ITPEAMETA «FCOMCTpI/IH» ABJIAOTCA CJICAYHOIINC YMCHHUA.

— Hcnonvzosame IIpu pCHICHUHU MATCMATUYCCKUX 3aJad, UX 000CHOBAaHHHM U IMPOBECPKE HalJIECHHOTO
PEIICHNA 3HAHHUE O:

® OCHOBHBIX TCOMCTPHYCCKHX IMOHATHAX: TOYKaA, IpsaMasd, IIJIOCKOCTb, JIy4d, OTPEC30K,
paccTosiHue;

e yrye, OMCCEKTPHCE yIila, CMEXHBIX yIJax;

® CBOICTBaxX CMEXKHBIX YIIIOB;

® CBOWCTBE BEPTUKAIbHBIX YIJIOB;

e OHCCEeKTpHUCE YIVIa U CEepEeIUHHOM MEPHEeHIUKYIIPEe K OTPE3Ky KaKk FeOMETPUYECKUX MeCcTax



TOYEK;
e TapaJJIeNbHBIX NPSIMBIX; IPU3HAKAX U CBOMCTBAX MapaUIEIbHBIX MPSIMBbIX;
® OCHOBHBIX YEPTENKHBIX MHCTPYMEHTAX U BBINOIHIEMbIX C UX TOMOIIbIO IOCTPOCHHUSX;
® pPaBEHCTBE '€OMETPHUYECKUX (PUryp;
® [IpU3HAKaX PaBEHCTBA TPEYrOJILHUKOB;

— Ilpumensams ~ CBOMCTBA  CMEXHBIX M  BEPTUKAJIbHBIX  YIJIOB IpU  PELIEHUU  3a/a4;
— HaxXoO0umsv B KOHKPETHBIX CHUTyallUsIX paBHbIE TPEYIOJbHUKM M JOKa3blBaTb MX PaBEHCTBO;
— ycmanaénueamv NAPAJUIEIBHOCTb IMPSIMBIX W INPUMEHATH CBOMCTBA NApAJUIEIBHBIX IPSAMBIX;
— NPUMEHAMb TEOpeMy 0 CyMMe yIJIOB TPEYTOJIbHUKA;
— BbINOIHAMD OCHOBHBIE reOMEeTPUYECKHE HOCTPOCHHUS;
— HaxXoO0umy PeuieHUsl )KU3HEHHBIX (KOMIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX HCIOJIB3YIOTCSI MAaTEMAaTHYECKUE
CPEICTBa,
— co30aéamb TPONYKT (pe3ynbTaT IMPOEKTHOW IEeSATeNbHOCTH), IS H3YYE€HHUS U OMHCAHMUS KOTOPOIo
UCIIOJIB3YIOTCSI MaTeMaTU4YeCKre CPeCTBa.

O0uras xapakTepuCcTHKA Kypca reomeTpun B 8-9 kiaccax

B kypce ycloBHO MOXKHO BBIIEIUTH CIIEAYIOLINE CcojaepXKarenbHble TuHuM: «HarmsaHas reomerpus»,
«'eomeTpuueckue Gurypo», «3mepenne reomeTpudeckux Benuuuny, «KoopauHaren», «Bektops», «Jloruka u
MHOXKECTBaY, «[ €OMETpus B UCTOPUIECKOM PA3BUTHUIY.

Marepuan, otHocsmmiics k JmHHM «HamisoHas reomeTpus» (3IEMEHTHI HAIVISTHOW CTEPEOMETPHH),
CIIOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHBIX NPECTABICHNH yJalIUXCs B paMKaxX U3yUeHHUS IUTAHUMETPHU.

Coz[epxcaHI/Ie pa3aciioB «l COMCTPHUYCCKUC (le" YpbD» U «I/I3MepeHne TCOMCTPUUCCKHX BCINMYWH) HAICJICHO HA
MOJIYYCHHNC KOHKPCTHBIX 3HAHUH O FeOMeTqueCKOﬁ (bHrype KaKk BaKHEHIIIEH MareMaTH4yeCcKon MOACIN JIA
OIMCAaHUs OKPY’Karoliero Mupa. CucreMaTndeckoe HU3YyYCHUC CBOMCTB TCOMCTPHUYCCKUX (bHpr ITIO3BOJINT
pa3BUTb JIOTUYCCKOC MBINUICHUC MW II0KAa3aTb IIPUMCHCHUC OITHUX CBOMCTB npu pCIICHHUMU 3aJaqd
BBIYUCIIUTCIIBHOTO U KOHCTPYKTHBHOT'O XapPaKTCPaA, a TAKIKC ITPH PCIICHUN IIPAKTUYCCKUX 3a1a4.

MaTepI/IaJ'I, OTHOCAIIMICA K COACPIKATCIIbHBIM JIMHUAM ((KOOp,Z[I/IHaTBI» n ((BeKTopLI», B 3HAYUTEIIbHOM
CTCTICHH HECET B cede MCKIPCAMCTHBIC 3HAHHA, KOTOPBIC HAXOAAT IMPUMCHCHHC KAK B PA3JIMYHBIX
MAaTCMAaTUYCCKUX AUCHUIUIMHAX, TAK U B CMCKHBIX IPCAMETAaxX.

ITnanupyemoie pezynomamol uzyuenus Kypca 2eomempuu ¢ 8-9 knaccax.
Harnsignas reomerpus
BrinmyckHuKk HayquTcs:

1) pacno3HaBaTh Ha 4YepTEKaX, PUCYHKAX, MOJACISIX M B OKPYKAIOIIEM MHpPE IUIOCKHE M MPOCTPAHCTBCHHbIC
reoMeTpuieckue (purypsr,

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapaslieeunea, TPaBUIbHON THPAMUIBI, IIHITHHIPA U
KOHYCa;

3) ompenensaTh MO JHMHEHHBIM pa3MepaM pa3BEPTKU (QUTYphl JTHHEHHBIE pa3Mepbl caMoil (UTypbl |
Ha000pOT;

4) BBIMHCIATH 00BEM MPSIMOYTOIBHOTO MapalIeIeHIIe/A.
Buvinycknux nonyuum 603MOMCHOCMb

5) eviuucasmo 00vEMbL NPOCMPAHCIMBEHHBIX 2eomempuyeckux @ueyp, CocmagieHHbIX u3
NPAMOY20NIbHbIX NAPANIENeNnUneo0s;
6) yenybumo u pazeums npedcmasienusi 0 NPOCMPAHCMEEHHBIX 2eOMEMPULECKUX PUSYPax;



NPUMEHAMb nouamue pa3zeépmku ons 8bINOTHEHUS NPAKmMu 4ecKux pacuémos.

I'eomerpuyeckue purypsi
BolIntycKHUK HayduTCs:

1) monB30BaThCS SI3BIKOM TEOMETPHUU Ul OMHCAHUS MPEAMETOB OKPYKAIOIIEr0 MHpa M HX B3aUMHOIO
PacIoIOKEHUS;

2) pacrio3HaBaTh U H300paaTh HA YePTEkKaxX M PUCYHKAX TeOMETpUYEeCKUe PUTYPhI U UX KOH(UTYpaIINy;

3) HaxXOmUTh 3HAYCHUS JUTMH JIMHEHHBIX SJIEMEHTOB (UIYp M MX OTHOILICHUS, TPAAYCHYIO Mepy yrioB ot 0
no 180°, mpumeHsss  ONpeNENICHUs, CBOWMCTBA W TpPHU3HAKK (QUTYPD W HX  DJIEMEHTOB,
oTHOIIIEHUs! GUTyp (PaBEHCTBO, TOAOOHE, CAMMETPHUH, TIOBOPOT, MAPAIIIEIILHBIN MTEPEHOC);

4) omnepupoBarh Ha 0a30BOM YPOBHE MOHSATHSIMHU F€OMETPUICCKUX DUTYD;

5) omepupoBaTh ¢ Ha4albHBIMU MOHSITUSIMH TPUTOHOMETPUU U BBINOJHATH 3JIEMCHTApPHBIC OIEpaIiu
HaJl (QYHKIHMSIMH YIJIOB;

6) pemarh 3a1auM Ha JI0KAa3aTeJIbCTBO, OMMUPASACh HA M3YYCHHbIC CBOWCTBA (PUTYp M OTHONICHHH MEXIY
HUMH U IPUMEHSS U3y4EHHbBIE METO/IbI JOKA3aTeNIbCTB;

7) pemiath HECIOKHBIC 3a/Ia9M Ha MOCTPOCHUE, TIPUMEHSISI OCHOBHBIE aJITOPUTMbI TOCTPOCHHS C TTOMOIIBIO
HUPKYJIS U TUHEHKY;

8) pemiarh IMIAHUMETPUYECKHE 33Ja4d HAa HAXOXKJCHHE T'€OMETPHYCCKMX BEIUYMH 10 Oo0pasnaMm Win
ITOpUTMaM, PElIaTh NPOCTEHINHE ITITAHUMETPUIECKUE 3a/1a49i B IPOCTPAHCTBE.

9) wu3Biekarh HHAOPMAIHIO O TEOMETPUYCCKUX (QUTypax, MPEACTABICHHYIO HA YEPTEXKaxX B SBHOM BUJIC;

10) npuMeHSTh Ui pelIeHUs 3aad reoMeTpuyYeckre (DakThl, €CIM YCIOBHS MX NMPUMCHCHUS 3allaHbl B
SIBHOU (popme;
Buinycknuk noiyuum 603MOHCHOCMb:

11) osnademv memooamu peuwienHus 3a0a4y HA BbIYUCLEHUS U OO0KA3AMENbCMEA. MemoOOM Om
nPOMUBHO20, MEMOOOM NOO0OUS, MemOoOoOM nepebopa BAPUAHMOE U MEMOOOM 2eOMemMPUUeCKUX
Mecm mouek;

12)npuobpecmu onvim npumenenus areedpauiecko20 u mpueoHOMempuiecko20 annapama u uoet
O0BUIICEHUSL NPU PEULeHUU 2eOMEMPULECKUX 3A0aU;

13) ogrademv mpaduyuonHoi cxemoll peulenus 3a0ay HA NOCMPOEHUe C NOMOWbIO YUPKYIS U
JUHEUKU: aHaiu3, nocmpoenue, 00Ka3ameibCmeo U ucciedoganue;

14) nayuumwvcsa pewams 3a0ayu HA NOCMPOEHUE MEemOOOM 2eoMempudecko2o mMecma modex Uu
Memooom noooous;

15) npuobpecmu oneim uccie0o08aHus CEOUCME NIAHUMEMPUYECKUX Queyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

16) npuobpecmu onvim 6vinoaHeHUss NPoekmoe no memam: «l eomempuueckue npeobpazo6anus Ha
naockocmuy, «llocmpoenue ompe3kos no popmynen;

17) Hay4uThCsl WCIONB30BaTh CBOWCTBA TI'COMETPUYECKUX (UIYp [UId pEIICHHUsS THUIOBBIX —3ajad,
BO3HHKAIOIINX B CUTYaIlUsX TOBCETHEBHOMN KU3HU, 3a]1a4 MPAKTHYECKOTO COMEPKAHMUS.

OTHoueHus
BbIycKHUK HayduTCs:

l)onepupoBarh Ha 0a30BOM YPOBHE TOHSATHSIMHU: pPaBEHCTBO (Uryp, paBHBIE (UIYpBL, PABEHCTBO
TPEYrOJIbHUKOB, MapajyIeIbHOCTh NPSAMBIX, MEPNEHAUKYISAPHOCTh MPSAMBIX, YIIBI MEXAY MPSMBIMH,
NEePIEeHIUKYISP, HAKJIOHHAs, POESKIHS.

Bbll’lyCKHuK noaydunt 603MONCHOCHb.



2)PICHOJ'HJ30B3.TL OTHOILICHHA IJIA pCIICHUSA HpOCTeﬁMHX 3aJa4, BO3HHUKAaIOIIUuX B peaﬂbHOﬁ JKU3HU.
I'eoMeTpHUecKHe TIOCTPOEHHUS

BolIntycKHUK HayduTCs:
1)uz00paxkarh THIOBBIE TUNIOCKUE PUTYPHI M (PUTYPBHI B IPOCTPAHCTBE OT PYKU U C MTOMOIIBI0 HHCTPYMEHTOB.
Buinycknuk nonyuum 603mMo4cHOCHb !
2)BBINOJIHATH NPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOMMBbIE B PEaIbHON KU3HH.
I'eomeTpuueckne nmpeodpazoBaHus
BoltycKHUK HayduTCs:

1)cTpouth GuUrypy, CUMMETPUUHYIO JaHHON (PUTYpEe OTHOCUTEIBHO OCH U TOUKH.
Buvinycknuk nonyuum 603mMoxicHOCMb !

2)pacro3HaBaTh IBIKECHHE O0OEKTOB B OKPYKAIOIIEM MUPE; CHMMETPHUYHbBIC (DUTYPBI B OKPY)KAIOIIEM MHUPE.

HN3mepenne reoMmeTpu4ecKUX BeJTHYHH
BeInyckHHK HaydnTCs:

1) wucmonp30BaTh CBOICTBA M3MEPEHMS JUJIMH, IUIOINAJACH M YIVIOB NMPH PEUICHHH 3a7ad Ha HAXOXKICHHE
JUIAHBI OTPE3Ka, JJIWHBI OKPYKHOCTH, JUIMHBI IYT'H OKPY>KHOCTH, I'PaJyCHON MEPHI yIIIa;

2) BBIUKCITH [UTMHBI JMHEHHBIX 3JIEMEHTOB GHUIYp U MX YIIIbI, UCTIONB3YS (DOPMYJIbI [UTHHBI OKPYKHOCTH U
JUIMHBI TyTU OKPY>KHOCTH, (POPMYIIbI IJI01Iaaen puryp;

3) BBIMMCIATH IUIOMAH TPEYrOJbHUKOB, MPSIMOYTOJIBHUKOB, MapajliesorpaMMOB, Tparelnuii, KpyroB u
CEKTOpOB;

4) BBIYUCISTH JUIMHY OKPY)KHOCTH, [UTMHY JYTH OKPYXHOCTH;

5) pemiarh 3ajaud Ha JOKA3aTelIbCTBO C KCIHOJIB30BAHUEM (OPMYI JITMHBI OKPY)KHOCTH M JUIMHBI JIyTH
OKPYXHOCTH, (hopMyI miomiaeii puryp;

6) pemiarh NMpaKTUYECKHUE 3a[a4d, CBS3AHHBIC C HAXOXKICHHEM TI'€OMETPUYECKHX BEJIMYHMH (MCIOJB3YS MPH
HEOOXOAMMOCTH CIPAaBOYHUKU M TEXHUYECKUE CPEJICTBA);

7) BBINOJNHSATH U3MEPECHUE JUIHH, PACCTOSIHUI, BEIMYUH YIJIOB, C TIOMOIIBI0 HHCTPYMEHTOB JUTSl M3Mep CHHI
JUIMH U YIJIOB;

8) mpumeHsaTh (opMynbl MepuUMeTpa, IUIOMAIZM M 00beMa, IUIOMAIM IOBEPXHOCTH  OTACNBHBIX
MHOTOTPAHHUKOB TPY BBIUMCIEHUSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHH;

9) mpumensaTs Teopemy I[Tudaropa, 6a30Bble TPUTOHOMETPHUYESCKHE COOTHOIICHUS ISl BBIYMCIICHUS JUIHH,
pacCTOsIHUM, IUIOMIAIEH B POCTEHIINX CIIydasX.

BblnyCKHuK noaydunt 603MONCHOCM b,

1)BbluuCHAT,  TUIOMAAM  (QUTYp, COCTABJIEHHBIX M3 JABYX HWIHW Oojee  MPSIMOYTOJbHHUKOB,
napajyieJIOrpaMMOB, TPEYTOJIbHUKOB, KPyTra U CEKTOPa;

2)BBI"II/ICJ'I$ITB IIomiaau MHOI'OYTOJIbHHUKOB, HCIIOJIB3YA OTHOIICHMUA PaBHOBCIIMKOCTHU n
PaBHOCOCTABJIICHHOCTHU,

3)npuoOpecTy OMBIT MPUMEHEHHS AIre0pandyecKoro U TPUTOHOMETPUUECKOTO amnmnapara U el IBIKCHUS
IIPY PELICHUH 3a/1a4 Ha BBIYMCIICHHE TUIOLIA1€ MHOTOYTOJIbHUKOB.

4)BBIYUCIATh PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CHTYAIMSX, IJIOIMIAAA B MPOCTEHININX CITydasXx,
IPUMEHATH (POPMYIIBI 8 HPOCMEUWUX CUMYAYUSIX 8 NOBCEOHEEHOU IHCUSHU.



Koopaunarsi
BolIntycKHUK Hay4uTCs:

1) BBIYMCIATH JJIUHY OTPE3Ka MO0 KOOPAWHATAM €0 KOHIIOB; BBIYHUCIISATH KOOPIUHATHI CEPEIUHBI OTPE3Ka;

2) HCIOJB30BaTh KOOPAWHATHBIA METO ISl U3YUCHHsI CBOMCTB MPSIMBIX H OKPY)KHOCTEHA;

3) ompeaessTh TPUOIMKEHHO KOOPAMHATBI TOUKH IO €€ N300paKEHUIO Ha KOOPMHATHON TIOCKOCTH
Buvinycknuk noayuum 603mMoxicHoOCmb:

4) osnademsv KOOPOUHAMHBIM MEMOOOM PeuleHust 3a0ad Ha 6bIYUCLEeHUE U OOKA3AMENbCMBO;

5) npuoopecmu  Onvlm  UCNONb308AHUSL  KOMALIOMEPHBIX NPOSPAMM OJisi AHANU3A YACMHBLX CLYYdes
83AUMHO20 PACHOLONCEHUSL OKPYICHOCMEL U NPSAMBIX,

6) npuodpecmu Onvlm GbINOIHEHUs. NPOEKMo8 Ha memy «lIpumenenue KOOpOUHaAmMHO20 Memooa npu
peweHuu 3a0a4 Ha 8blYUCIeHUe U OOKA3AMeNbCNEOY.

BexTopsl
BeInyckHHK HaydnTCs:

1) omepupoBaTh ¢ BEKTOpaMHU: HAXOAUTh CYMMY U Pa3HOCTH JIByX BEKTOPOB, 3aJlaHHBIX TI'€OMETPHYECKH,
HaXOJIUTh BEKTOP, PaBHBINM IPOU3BEICHUIO 33JaHHOTO BEKTOPA Ha YNCIIO;

2) HaxXOmWTh JUIsl BEKTOPOB, 33/IaHHBIX KOOPIMHATAMHU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI U PA3HOCTH JIBYX
u Oojee BEKTOPOB, KOOPAMHATHI IMPOM3BEICHUS BEKTOpa HA YHCJIO, MPHUMEHSSI MpU HEOOXOOUMOCTH
COYETaTENbHBIN, IEPEMECTUTEIBHBIN U PACIPEICIUTENbHBIN 3aKOHBI,

3) BBIUMCIATH CKALIPHOE TPOHM3BEICHUE BEKTOPOB, HAXOIUTh Yroj MEXKIYy BEKTOPaMH, YCTaHABIUBAThH
NEPIIEHIUKYISIPHOCTD IPSIMBIX.

Buvinycknuk noayuum 603mMOMCHOCMb !

4) oerademv 6eKMOPHBLIM MEMOOOM O PEULEHUS 3A0aY HA BbLYUCTEHUE U OOKA3AMENbCMBO;
5) npuobpecmu onwvim ewvinoinenusi npoekmog Ha memy «llpumenenue exmopHo2co memooa npu
peuleHuu 3a0ay Ha 8bLYUCTEeHUEe U OOKA3AMENbCMBO Y.

Tpebosanusa k pe3ynvmamam 00y4eHUA YUaUUXca K KOHUY 7-20 Kaacca

B pesynomame u3yuenus Kypca 7 knacca odyuaroujueca 00134cHbL:

Honsicnvl 3namov/nonumams: ONPEAEICHUE TOYKH, IPSAMOM. OTpe3Ka, Jyda, yIva; €AMHULbl U3MEPEHUs
OTpe3Ka, YyIIa, OIpPENEICHUE BEPTUKAIBHBIX M CMEXHBIX YIVIOB, HMX CBOWCTBA; pIIpeneiIcHue
MEPIEHIUKYISAPHBIX NPSMBIX; ONpPEACIICHHE TPEYrOJIbHUKA, BUJBI TPEYrOJbHUKOB, IPU3HAKA PABEHCTBA
TPEYroJIbHUKOB, CBOWCTBA pPaBHOOEAPEHHOIO TPEYroOJbHUKA, OIpeJesIeHue MeInuaHbl, OMCCEKTPHCHI,
BBICOTBI; OIPENCIICHUE MapajUIeIbHbIX IPSAMBIX, WX CBOMCTBA M IIPU3HAKH; COOTHOILUEHHE MEXIY
CTOpOHAMU U YIIJaMU TPEYrOJAbHUKA, TEOPEMY O CYMME€ YIVIOB TpPEYrOJIbHUKA; OIPEACIICHUE
MIPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, €70 CBOKWCTBA U ITPU3HAKHU.

Jonsicnvt ymems: 0003Ha4aTh TOUKH, OTPE3KU U NPSIMbIE HA PUCYHKE, CPABHUBATh OTPE3KU U YIVIbI, C IOMOIIBIO
TPAHCHIOPTHpa MPOBOAUTH OUCCEKTPHUCY YINA; M300pa’kaTh MPSMOM, OCTpBIN, TYNMOW M pa3BEpHYTHIA YIJIBI;
U300paXxaTh TPEYTOIbHUKH U HAXOAUTh UX TIEPUMETP; CTPOUTH OUCCEKTPUCY, BBICOTY U MEJMaHy TPEYrOJIbHUKA,
JIOKa3plBaTh TMPHU3HAKM DPABEHCTBA TPEYrOJbHUKOB; TIOKa3blBaTh Ha PHUCYHKE Mapbl HAKpeCT JIeKalluX,
COOTBETCTBEHHBIX, OJHOCTOPOHHUX YIJIOB, IOKA3bIBaTh MPU3HAKU MapaUIEIIbHOCTH IBYX MPSMBIX; TOKa3bIBATH
TEOPEMY O CyMME YIJIOB TPEYrOJbHHMKA; 3HaTh , KaKOM Yrojl Ha3bIBAETCSl BHEIIHUM YIJIOM TPEYToJjbHUKA,
INPUMEHATh TPU3HAKHU TPSIMOYTOJIbHBIX TPEYTOJIbHUKOB K PEIIEHHIO 33/1a4; CTPOUTh TPEYrOJILHUKH 10 TPEM
JNIEMEHTAaM.



Honxcuvl  enademov  KomnemeHyuAmu: TO3HABATEIbHOM, KOMMYHUKATHBHOW, WH(OPMAIMOHHOW |
pedIIeKCUBHOM.

Cnocoovl pewamv cnedylougue JHcu3HeHHO-RPAKmMUYeCKue 3a0aqu: CaMOCTOATEIBHO TIPUOOpeTaTh U
NPUMEHSTh 3HAHUS B Pa3JIMUHBIX CUTYyalusX, padoTarh B rpyIax, apryMEHTHPOBaTh U OTCTAUBaTh CBOIO TOUKY
3peHHs, YMETh CIyLIaTh JPYTUX, U3BJIEKAaTh y4eOHYI0 MH(OpPMAINI0 HA OCHOBE COINOCTaBUTEIBHOIO aHAIN3a
OOBEKTOB, TMOJNB30BATHCS MPEIMETHBIM yKa3aTelieM, SHIMKIONEAWEeH M CIPABOYHUKOM ISl HAXOXKIICHUS
I/IH(I)OpMaI_[I/II/I, CaMOCTOATCIIBHO ﬂeﬁCTBOBaTL B CUTyalldX HCONPCACIICHHOCTH IIPpU PCUHICHUHN AKTYAJIbHBIX IJIA
HUX MPOOJIEM.

Tpeoosanusa k pesyriomamam odyuenus yyauwuxca K Konuy 8 knacca
Jonscnvl 3namv/nonumamas:
HavanibHble MOHATHS U TEOPEMBI T€OMETPHH.

MHOTroyroinbHUKU. OKPYXHOCTh W Kpyr. HarmsgHele mpeacTaBieHHs O MPOCTPAHCTBEHHBIX Tenax: Kyoe,
napajuiefienumnene, npusMe, nupamuzae, mape, chepe, konyce, nunuuape. [Ipumepsr ceuenuii. Ilpumepst
pa3BepTOK.

Tpeyronbauk. Teopema daneca. [lomobue TpeyronpHukoB; kodpduiueHnt nomodus. [IpusHaku momobus
TPEYTOJIbHUKOB.

Teopema Ilucdaropa. [IpuzHaku paBeHCTBa MPSMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TAaHT€HC U
KOTAHTE€HC OCTPOTO YIVIa MPAMOYTOIbHOTO TpeyronbHuka u yrios ot 0° no 180°; mpusenenme k ocTpomy

yry.

3ameuarellbHbIE TOYKH TPEYTOJIbHUKA: TOYKHU IEPECCUCHUA CCPCAUHHBIX TCPIICHAUKYIISPOB, 6I/ICCGKTpI/IC,
MCaHUaH.

YetbipexyronabHuk. [lapamnenorpamm, ero cBoiicTBa M npu3Haku. [IpsMOyrosbHUK, KBajpar, poM0, HX
cBoiicTBa u npusHaku. Tpamnenus, paBHOOEIPEHHAs TpareLusl.

MHuoroyroiabHUKU. Beimykisle MHOroyroibHUKkH. CyMMa YITIOB BBITYKJIOTO MHOTOYroJbHHKA. Brincanueie u
ONMCAHHbIE MHOTOYTOJIbHUKU. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Llentp, panuyc, nuamerp. Jyra, xopaa. LleHTpanbHblid, BOMCAHHBIN yroj; BEeIUMYHHA
BIIMCAHHOTO ymia. B3anMHOEe pacnoyiokeHue NpsiMOM M OKPYKHOCTH, JIByX OKpykHOcTeu. KacarenbHas u
CeKylass K OKpPYKHOCTH, DPABCHCTBO KacaTCNIbHBIX, IMPOBEIACHHBIX W3 ONHOM TOYKU. Merpuueckue
COOTHOUIEHUS B OKPYKHOCTH: CBOMCTBA CEKYIUX, KACATEIBbHBIX, XOP/.

Opr)KHOCTB, BIIMCaHHAsl B TPCYTrOJIbHUK, U OKPYKHOCTb, OIMMCAHHAA OKOJIO TPCYIrOJIbHUKA. Brucannsie u
OIMMCAaHHBIC YCTBIPCXYT'OJIBHUKH. Brmcannbie u onvcaHHbIS OKPYXHOCTH IPABUJIIBLHOI'O MHOI'OYI'OJIbHUKA.

M3MepeHne reoMeTpUYECKUX BEUUUH. J[JI1MHa T0MaHON, NEPUMETP NPSMOYTOJIbHUKA.
[TonsaTtue o momaau mwiockux ¢puryp. PaBHococTaBneHHbIE U PaBHOBETUKUE (PUTYPHI.
[Tnomans npsimoyronsHuKa. Ilnomans napamienorpaMma, TpeyrojbHUKa U TPANCLHUH.
CBsi3p MEXy IJIOLIAASIMU MTOA0OHBIX UTyp.

['eomerpuueckue npeodbpazoBanus. Cummerpust guryp. OceBasi ¥ LIeHTpaJIbHass CHMMETPUH.

Jlonscnbl ymems: TOIH30BATHCSI TEOMETPHUUECKUM SI3BIKOM JJISl ONMCAHUS MPEAMETOB OKPYXKAIOIEro MHUpa;
pacmo3HaBarh TeOMETPUIECKIE (PUTYPBI, Pa3INYaTh UX B3aMMHOE PACIOIOKEHUE; N300paKaTh TEOMETPUIECKIE



(GuUryphl, BBINOJIHATH YEPTEXKH MO YCIOBHIO 3aJaud; OCYILIECTBIATH IpeoOpazoBaHus (uryp. Beramcnars
3HAUEHMs] TEOMETPMUECKHX BEIMUMH (JUTHH, YIIOB, IUIomajei),B Tom umcie s ymioB or 0° go 1809
OTIPEIeNIATh 3HAUCHUS] TPUTOHOMETPUUECKUX (PYHKIUH 110 3aJJaHHBIM 3HAYEHUSM YIJIOB; HAXOAUTh CTOPOHBI,
yoabl W IUIOMAAM TPEYrOJIbHUKOB, JJIMHBI JIOMAHBIX, JYI' OKPYKHOCTH, IUIOIIAJE€H OCHOBHBIX
reoMeTpuueckux Gpuryp u Guryp, COCTaBICHHBIX U3 HUX.

Pemrats reomerpuueckue 3agauu, ONMUPasCh HA U3yYCHHbIE CBOMCTBA (UTYp M OTHOLICHUNA MEXAY HUMH,
PUMEHSS JOTIOJTHUTENIBHBIE TOCTPOCHUS, AIre0OpandecKuii anmnapar, cooopaxenusi cummerpun. [IpoBoauTsb
JIOKa3aTeIbHbIe PACCYXKICHHs IPU PEIICHUU 3a/1a4, UCIOJIb3ysl U3BECTHBIE TeopeMbl. Pemars npocreimue
IJIJAHUMETPUYECKUE 3a/1a49U B IIPOCTPAHCTBE.

Honscnel  enademv  Komnemenyuamu:  y4eOHO-TIO3HABATENIBHOM,  IIEHHOCTHO-OPUEHTHPOBAHHOIA,
pedexcuBHOM, KOMMYHHKATUBHOM, HH(OPMALIMOHHOH, COLMATIBHO-TPYI0BOK.

Hcnonvzoeamv npuodpemeHnHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeNbHOCMU U NO6CEOHEEHOIl
JHCU3HU: JUIA ONMCaHUs PEANbHBIX CUTyallul Ha S3bIKE T'€OMETPHUH; PACUYETOB, BKJIFOYAIOIIMX IPOCTEUIINE
TPUTOHOMETpUYECKUE (HOPMYIIbI; PEIICHUS T'€OMETPUYECKUX 3a/ad C HCIONb30BaHHEM TPUTOHOMETPHUHU.
Pemiennss npakrhyeckux 3a4ad, CBA3AHHBIX C HAXOXKACHUEM TIE€OMETPUYECKUX BEJIWYMH; I[OCTPOCHUM
reOMETPUYECKUMU MHCTPYMEHTAMU (JIMHEWKA, YTOJIbHUK, LIUPKYIIh, TPAHCIIOPTHP).

Tpebosanusa K pezynomamam odyuenus yuawuxca Kk Konuy 9 knacca
Honscnt 3Hamv/nonumamas:

Cnenywomue MHOHATHS : BEKTOpP, CyMMa M Pa3HOCTb BEKTOPOB; IMPOMU3BEACHUE BEKTOpAa Ha 4YHUCIIO,
CKaJIIpHOE MPOM3BE/ICHUE BEKTOPOB; CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC; TEOpeMa CUHYCOB U KOCHHYCOB;
pelieHue TPEYroJbHUKOB; COOTHOIICHHE MEXIy CTOPOHAMH M yIilaMH TpeyrojbHuka. OmnpeneneHue
MHOTOYTOJIbHUKA; (OPMYNbl JJIMHBI OKPYXKHOCTH, IUIONIAJM Kpyra; CBOWMCTBAa BIIMCAaHHOM M ONMCaHHOU
OKPY>XXHOCTH OKOJIO HpPaBUJIIBHOIO MHOI'OYIrOJIbHHMKA; IIOHATUC [JIBWIKCHHA Ha IIJIOCKOCTU: CHUMMCTpPH,
napasuieIbHbIM TEPEHOC, TOBOPOT.

Honstcnbl ymems: 10NB30BaTHCSI TEOMETPHUYECKUM SI3BIKOM TSI OITHCAHUS IPEIMETOB OKPYXKAIOIIETO MHPA;
pacno3HaBaTh TEOMETPUIECKHE (DUTYPBI, Pa3IHyYaTh UX B3aUMHOE PACIIONIOKEHUE; N300paKarh TEOMETPUIECKIE
(GUryphl; BBIIOIHATH YEPTEXU MO YCIOBUIO 33/1a4M; OCYLIECTBIATh IpeoOpazoBanus ¢uryp. PacnozHaBare Ha
Yyeprekax, MOJESIX M B OKpyXaroulell 0OCTaHOBKE OCHOBHBIE IMPOCTPAHCTBEHHBIE Tela, M300pakaTb UX; B
NPOCTEHIINX CITydasX CTPOUTh CEYEHHsS M pa3BEpPTKU IMPOCTPAHCTBEHHBIX Tel. IIpoBoauTh omepanmu Haj
BEKTOPaMH, BBIYUCIATH [UIMHY M KOOPAMHATBI BEKTOpa, Yroil MEXIY BEKTOpaMH. BbIMMCIATH 3HaYeHUs
TeOMETPUYECKIX BEIMUMH (UIMH, YITOB, TLIOMAfeH, o0beMoB); B ToM umcne: mis ymos ot 0° go 180°
ONpeaAcCIATbL 3HAYCHUA TPUTOHOMCECTPHUYCCKUX (1)YHKHI/II\/JI 10 3HAYCHHIO OJIHOI\/JI N3 HHUX; HAXOJAUTb CTOPOHBI,
yriibl W IJiom@aau TpEYroidbHHUKOB, [JIHMHBI JIOMAHBIX, JOYyI' OKPYXHOCTH, Hnomaz[eﬁ OCHOBHBIX
reoMeTpuyeckux (puryp m ¢Guryp, COCTaBJICHHBIX M3 HHUX. PEIIaTh TE€OMETPUYECKHE 3aJauM, OMHUPAsICh Ha
U3y4YeHHbIE CBOIHCTBa (DUIYp M OTHOIIEHUH MEXIY HUMH, MPHUMEHSS JOMOJHHUTEIbHBIE MOCTPOCHHUS,
anreOpandecKuil 1 TPUTOHOMETPUYECKHH ammapar, ciMMeTputo. [IpoBOIUTE JTOKa3aTesbHbIE PACCykKICHUS
IpU peleHUH 3a/1ad, UCIOJIb3ysd M3BECTHBIE TEOPEMBI; peliaTh NMPOCTeHIre IaHUMETPUUECKHUEe 3aJa4l B
IPOCTPAHCTBE.

ﬂo.fl.‘)f('l-lbl é1a0emp KomMnemenuuimu.:

- MH(QOPMALMOHHOM’;
- KOMMYHUKaTHUBHOW;
- MareMaTU4yecKOW, MOAPA3yMEBAOIIEH, YTO y4YallUecss YMEIOT HMCIOJIb30BaTh MATEMAaTUYECKUE 3HAHMS,



apudMeTHUeCKui, anreOpandecKuii anmapar A OMHMCAaHUS U PELICHHs NMPOOJeM peajbHON KHU3HH,
IPaMOTHO BBIMOJHSATH AITOPUTMUYECKUE MPEINUCAHNS U MHCTPYKIIMM HA MareMaTu4eckoM Marepuaie,
NOJIb30BAaThCSl MaTeMaTHUYeCKUMH  (QopMylnaMu , TPUMEHATh NpuoOpeTeHHbIE anredpanveckue
npeoOpa3oBanusi U (QYHKIMOHATbHO-TpapUUECKUe TMPEACTABICHHUS JJs ONHMCAaHUS U aHaJIu3a
3aKOHOMEPHOCTEMH, CYIIECTBYIOIUX B OKPYXKAIOIEM MUPE U B CMEKHBIX NIPEIMETAX;

- COLMANbHO-JIMYHOCTHOM, MOApa3syMeBaloolledl, 4YTo ydamuecs BIAJCIOT CTUJIEM  MBILIUICHUS,
XapakTepHbIM [UIl MarTeMaTUKU, €ro aOCTPAaKTHOCTHbIO, J0KA3aTeIbHOCTBIO, CTPOTOCTBIO, YMEIOT
IPUBOIUTH APTYMEHTHUPOBAHHBIE pPACCyXAEHUs, JelaTh JIOTMYECKHMEe OOOCHOBAaHHBIC BBIBOJBI,
IPOBOAUTH 00OOIIEHUS U OTKPBIBATh 3aKOHOMEPHOCTH Ha OCHOBE YAaCTHBIX NPUMEPOB, HKCIIEPUMEHTA,
BBIJIBUTATh TUIIOTE3bI, ICHO ¥ TOYHO BBIPAXKATh CBOU MBICIIM B YCTHOM M MUCHMEHHOW peyH;

- OOIEKYIbTYpHOH, MOAPa3yMEBAIOUICH, YTO Y4Yalluecs MNOHMMAIOT 3HAYUMOCTh MAaTEMaTHKH Kak
HEOTHEMJIEMOI YacTh OOIIEYeTI0BEUYECKON KYIbTYphI, BO3ACHCTBYIONIEH HAa APyrrue 00IacTH KYIbTYpHI,
MOHUMAIOT, 4TO (POPMATBHBI MaTeMaTHYECKUI anmapar CO3JaH U Pa3BUBACTCA C LENbIO PACCIIMPEHHUS
BO3MO)KHOCTEH €ro HNPHUMEHEHHs K DPELICHUIO 337a4, BO3HMKAIOIUX B TEOPUU M IPAKTUKE, YMEIOT
YMECTHO UCIOJIb30BaTh MaTeMaTH4eCKy0 CUMBOJIUKY;

- IPEeIMETHO-MUPOBO33pPEHUYECKOM, MOApa3yMeBarolleld, YTO YydJalluecs [OHMMAIOT YHHBEPCAJIbHbINA
XapakTep 3aKOHOB MAaTeMaTHMYeCKOM JIOTMKHM, IPUMEHUMBIX BOBCEX OOJIACTSX 4YeJIOBEYECKOU
JEeSITeIbHOCTH, BJIAJCIOT IMPHEMaMH IOCTPOCHUS M HCCICHOBAHMS MAaTeMaTWYeCKUX MOAENeH mpu
pEIIeHNH MTPUKJIAHBIX 331a4.

Hcnonv3oeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmeIbHOCHU U NOGCEOHEGHOIl
MHCU3HU: JUTS OTIMCAHMS PEATBHBIX CUTYAllMi Ha s3bIKE TEOMETPHUHM; JJIsl PACUETOB, BKIIIOUAIOIIMX MPOCTEHIIIIe
TPUTOHOMETPUYECKHE (OPMYIIbI; IIPU PEILICHUH T€OMETPUYECKUX 3a/]1a4 C UCIOIb30BAHUEM TPUTOHOMETPHH; JUIs
pelleHHss MPaKTUYEeCKUX 3371y, CBA3aHHBIX C HAXOXKAEGHUEM TI'eOMETPUUYECKMX BEIMYMH (WCHONb3Ys IpU
HEOOXOMMOCTH CITPAaBOYHUKH U TEXHUYECKUE CPECTBA); P MOCTPOSHUH I€OMETPHUECKUMHU MHCTPYMEHTAMH
(MMHelKa, YroJIbHUK, IUPKYIb, TPAHCIIOPTHUD).

Cooepicanue Kypca ceomempuu 6 8—9 knaccax

BekTophI M KOOPAMHATHI HA IJIOCKOCTH
BekTops!

ITonsTie BCKTOpa, )IGI\/'ICTBI/ISI Haa BCKTOpaMH, HCIIOJIb30BAHUC BEKTOPOB B (1)I/ISI/IKC, pasiosicenue
6eKmopa Ha cocmasejiarnuiue, CKaiiApHoe np0u3eedeHue.

Koopaunarsi

OCHOBHbBIE IOHATHS, KOOPOUHAMbL 8EKMOPA, PACCMOsAHUE MexcOy moukamu. Koopounamul cepedunvi
ompeska. Ypasnenus puzyp.

IIpumenenue 6ekmopos u KOopouHam 08 peueHus NPOCMeUUUx 2eoMempuieckKux 3a0au.

Hctopus maremaTuku. I'eomerpudeckne purypnl
Durypsl B reOMeTPUH U B OKPYKAIOLIEM MHpPe

FCOMCTpI/HICCKa}I (1)1/11" ypa. qDOpMI/IpOBaHI/Ie Hpe[[CTaBJ'IeHI/Iﬁ 0 MCTAIpCAMETHOM ITOHATUU «(I)Ifn“ypa».

Touka, muHMS, OTPE30K, MpsiMasi, Jyd, JIOMaHasi, TUIOCKOCTb, yrojl, OUCCEKTpHCa yIjia U €€ CBOWMCTRBA,
BU/IbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpHst reoMeTpruueckux Guryp. LleHTpanbHas CHUMMETpHs TeOMETPHUECKUX (PUTYD.

MHOroyroJibHuKHu



MHOroyroinpHUK, €ro 3J€MEHTBl M €ro CBOWCTBAa. Pacnmo3zHaBaHHWEe HEKOTOPBIX MHOI'OYTOJIbHUKOB.
Buinyknvie u nesvinykvie mrocoyeonvruku. [IpaBuibHbIE MHOTOYTOJIBHUKH.

Tpeyronsauku. BeicoTa, Mennana, OMCCEKTpUca, CPEIHSS JUHUSA TpPEyrojbHUKa. PaBHOOEIpEHHBIN
TPEYrOJbHUK, €r0 CBOWCTBA U NPU3HAKUA. PaBHOCTOPOHHMI TpEyrojibHUK. [IpsIMOYroibHbIN, OCTPOYTOJIbHBIH,
TYNOYTOJIbHBIN TPEYroJIbHUKU. BHEIIHNE yiibl TpeyroinbHuKa. HepaBeHCTBO TpeyroibHUKA.

Yersipexyronpuuku. [lapamienorpamm, poM0, NpsMOYTroJIbHUK, KBAApaT, Tpamnelus, paBHoOeApeHHas
Tpaneuus. CBOHCTBa U MPU3HAKU MapaijiesiorpaMmma, pomoa, mpsiMoyrojibHUKa, KBaJpara.

OKpyKHOCTB, KPYT

OKPY)KHOCTB, KpYI, UX 3JICMCHTBI U CBOﬁCTBa; LHCHTpAJIbHBIC W BIIMCAHHBIC YIJIBI. KacarenpHas u
cexkywad K OKPYKHOCTHU, UX ceolicmeéa. BrimcaHHble W OINMCAaHHBIC OKPYXHOCTH [JI1 TPEYrOJIbHHKOB,
uemsvlpexy2ojlbHUKO8, npaculbHblX MHO20)20/1bHUKOE.

I'eomeTpuueckue purypbl B IpOCTPaHCTBe (00bEMHBIE TeJIa)

Mnozozpannuk u eco snemenmol. Hazeanus MHO202panHUKOE ¢ pa3HbIM NOAOHCEHUEM U KONUYECTNEOM
epaneii. IlepBuyHbIe TpeACTaBICHUs O NUpaMuje, Napajiesnenunene, npusMe, cdepe, mape, LHIMHIPE,
KOHYC€, UX 3JIEMEHTAax U INPOCTEHUIINX CBOMCTBAX.

OTHowmIeHus
PagencrBo puryp

CBoiicTBa paBHBIX TPEyroibHUKOB. [Ipu3HaKku paBeHCTBA TPEYTOJILHUKOB.
IMapaanenbHOCTH NPSAMBIX

[Ipu3Hakn M CBOWCTBA NapaJUIeIbHBIX MNPAMBIX. Akcuoma naparnervhocmu Eexnuoa. Teopema
Daneca.

IlepnenaukyJsipHble npsiMble

IIpsamoii yroin. Ilepnennukynsap k npsmoi. Haknonnas, npoekuus. CepenHHBIN NEPIEHANKYISAP K
orpesky. Ceoticmea u npusHaKu nepneHoOUKyIAPHOCMU.

Iloooobue
IIponopyuonanvrvie ompesku, nooobue guzyp. [looobnvie mpeyeonvruku. Ilpuznaxu nooobus.
B3aumHoe pacnoJio:keHHe PSIMON U OKPYKHOCTH, 08YX OKPYHCHOCEL.

HN3MepeHus U BBIYUCTICHUS
Beanuunbl

Ilonsatue Benuuunbl. JlnuHa. M3Mepenue minHbl. EnuHunel usmepeHus MIuHbL BenuunHa yria.
I'panychHas mepa yria.

[TonstTre o TwIOmIamM TUIOCKOW (urypel U ee cBoicTBax. M3mepenue ruiomaneid. EnuHUIbD
M3MEPEHUS TUIOLIAH.

[Ipencrasnenne 06 oObeme U ero cBoiicTBax. 3mepenne oobema. Equnuiibl uamepenus 00eMOB.

I/I3Mepe}mﬂ MU BBIYUCJICHUA



WHCTpyMEHTHI AJ11 M3MEPEHUI U TIOCTPOEHUI; U3MEPEHHUE U BBIYMCIEHUE YITIOB, JUIMH (PacCTOSHUN),
wiomane. TpuroHomerpuueckne (QYyHKIMH OCTPOrO yIia B NPSMOYTOJBHOM  TPEYTOJbHHKE
Tpuconomempuueckue ynkyuu myno2o yeid. BeluucieHne 3JEMEHTOB TPEYTOJbHUKOB C MCIIOJIb30BaHHEM
TPUTOHOMETPUUECKUX COOTHOLEHUHN. DOpMyIIbl MIOIAAN TPEYTrOIbHUKA, apauIeIorpaMMa U €0 YaCTHBIX
BUJIOB, ()OPMYJIbl JUIMHBI OKPY)KHOCTH U IuIomanu kpyra. CpaBHeHHe M BbluMciIeHUe Iuiomaaei. Teopema
[Mudaropa. Teopema cunycos. Teopema Kocurycos.

Paccrostnus
Paccrosnue mexay Toukamu. PaccTosiHue OT TOUKH 10 IpsAMOit. Paccmosinue medcoy gueypamu.

I'eomeTpuyeckue nocTpoeHus
I'eomeTpuueckue MOCTpOSHUS AJIsl WILTIOCTPALIMK CBOMCTB reOMeTpHUIecKuX (uryp.

WHcTpyMeHTBI AJ1s TOCTPOSHUN: IUPKYIb, JIMHEHKA, YrONbHUK. [Ipocmetiuiue nocmpoenus yupkyiem
U IUHENIKOLL: NOCMpPOoeHUe DUCCeKMPUCDL Yeid, NepneHOUKYIApa K NPAMOLl, Yeid, paeHo20 OaHHOMY,

Ilocmpoernue mpeyeonbHUKO8 NO Mpem CIOPOHAM, 08YM CIOPOHAM U Yelly MelCOy HUMU, CHOPOHE U
08YM NpUNEHCAWUM K Hell YeaaMm.

,ZZereHue ompesKa 6 OAHHOM OMHOUIEHUU.

I'eomeTpuyeckue npeodpazoBaHus
IIpeoGpazoBanus

[TonsTe mupeoOpazoBanus. [lpencraBicHrEe O METANPEAMETHOM TMOHITHH «IIPEOOPA30BAHUEY.
Ilooobue.

JIBMsKeHHS

OceBas U LIeHTpaJIbHAsE CUMMETPUS, n08OpOm U napaiienvhsli nepenoc. Kombunayuu osudxcenuii na
NJIOCKOCTMU U UX CB0UCMEA.

TpeOoBaHusi K MOATOTOBKE YYALIMXCS

Oouwieyuednvie ymenus, HAGbIKU U CROCOOBL OeAmMeTbHOCIU

B xone mpenonaBaHus MaTeMaTHKU B OCHOBHOM IIKoJe, paOOTHI HaJ (OPMHPOBAHHEM Y YUAIUXCS
NEPEUYHCIEHHBIX B MpOrpaMMe 3HaHWM M yYMEHHUH ciefyeT oOpamiaTb BHUMaHHE Ha TO, 4YTOObl OHU
OBJIAJICBAJIM YMEHUSIMH  OOIIEy4eOHOTO XapakTepa, pa3sHOOOpPa3HBIMH CIOCOOAMHU  JESTEIHLHOCTH,
IpUOOpPETaH ONBIT:

IJIAaHUPOBAaHWA W OCYLICCTBIICHHUA aHFOpHTMquCKOﬁ JACATCIIbHOCTHU, BBIIIOJIHCHHUA 3aJaHHBIX H
KOHCTPYUPOBAHH HOBBIX aJITOPUTMOB;

peHiCHusd pa3H006pa3HHx KJIIaCCOB 3aJa4 U3 Ppa3JIMYHbIX pPa3JCsiOB KypcCa, B TOM YHUCIIC 3a1ay,
Tpe6y101u1/1x IMOUCKa IIYTHU 1 CII0CO00B peUICHUA;

HCCIIeI0BaTENIbCKOM ACATCIIBHOCTHU, PAa3BUTUA H,Z[Cﬁ, MMpOBCACHHUA OJSKCIICPUMCHTOB, 06061HCHI/I$I,
IIOCTaAaHOBKH U (I)OpMy.]'II/IpOBaHI/IH HOBBIX 3a4a4,

SICHOTO, TOYHOTO, TPAMOTHOTO W3JI0KEHUS CBOMX MBICJIEH B YCTHOM U MHCHbMEHHOW peuu,
WCITOJIb30BAHUSI PA3IMYHBIX S3BIKOB MAaT€MAaTHUKH, CBOOOMHOTO IEpeXo/ia C OMHOTO sI3bIKa Ha JIPYrod s
WJUTFOCTPAIH, HHTEPIIPETAIIMU, apTyMEHTAIIMN U J0Ka3aTeJIbCTBA;

MMPOBEACHUA JOKA3aTCIbHBIX paccy>1<)1eH1/H71, ApryMCHTalWH, BBIABWIKXCHUA TUIIOTE3 U UX O6OCHOBaHI/I$I;



MIOWCKA, CUCTEeMaTH3alluy, aHajIn3a U Kilaccu(uKauy nH(OpMAaLUY, UCIIOIb30BAHUS PAa3HOOOPA3HBIX
UH(POPMAITMOHHBIX HMCTOYHUKOB, BKJIIOYas YYeOHYI0O M CHOPAaBOYHYIO JIMTEPATypy, COBpPEMEHHBIE
UH(POPMAITMOHHBIE TEXHOJIOTUH.

Conepxxkanue y4eOHOro npeamera
8 KJacc
1. IloBTopenue kypca 7 kiaacca (4 1)
2. ImaBa V. Yerbipexyronbuuku (14 4)

[loHATHS MHOTOYTOJIBHMKA, BBIIYKJIOIO MHOTOYIOJbHMKA. [lapayuienorpaMm u e€ro nmpusHaku U cBoiicTBa. Tpamenus.
[IpsiMmoyronbHUK, poMO, KBaipaT M HX cBoiicTBa. Pemienme cioxkubIx 3amad u3 marepuanoB OI'D. Oceas u
LeHTpaabHas cuMMeTprsa. CHMMeTpHs BOKPYT Hac.

Ocnoenas Yyeilb — NaTb ydallluMCA CUCTEMATHYCCKUEC CBCACHUA O UCThIPCXYTOJIbHUKAX U UX CBOﬁCTBaX; C(i)OpMI/IpOBaTI)
MMpeaACTaBJICHHUA O (bnrypax, CUMMETPUYHBIX OTHOCUTCIIBHO TOYKH UIIN HpﬂMOﬁ.

3. Tmasa VL. Ilnomans (14 4)

ITonsiTue miomaann MHOIOYrOJIbHUKA, IIOmIaAvu HOPsAMOYIOJIbHUKA, IapauiejiorpamMma, TpPEyrojbHHKA, Tpaleiuu.
Pemenue ciiokHbIX 3a7a4 u3 matepuajoB OI'D mo teme «Ilmomamm». Teopema IIudaropa. JokazareancTBo
Teopemsbl Iludaropa pazaMuHbIMU CIOCOOAMU.

Ocnosnas yenb — chHOpMHUPOBATh y y4allUXCsl HNOHSATHE IUIOLIAAM MHOTOYTOJIBHHKA, Pa3BUTh YMEHHE BBIUYUCIIATH
wiomaay Guryp, NpuMeHss U3y4eHHbIe CBOIcTBa U (HOPMYIIbI, IPUMEHTH TeopeMmy Iludaropa.

4. Tmasa VII. [lono6ublie TpeyronbHuku (19 1)

[TomoOusie Tpeyrompuuku. Ilomo6ue B :km3um. llpusHakm momoOus TpeyronbHUKOB. llpuMeHeHme momoOus k
JloKa3aTeabCTBaM TEOpeM M pelleHHio 3a1ad. IlpumMeHeHHMe mogo0usi B M3MepHUTEJbLHBIX padoTax. COOTHOIIEHUS
MEXIy CTOPOHAMH U yIJIaMH MPSIMOYTOJIBHOTO TPEYTrobHUKA. Pemienue ciaoxkHbIX 3a1a4 U3 marepuanaos OI'D.

Ocnosnast yenp — chOpMHUPOBATH MOHATHE MOJOOHBIX TPEYTOJLHUKOB, BHIPA0OTATh YMEHHE MPUMEHSTh MPU3HAKH
1oj00us TPEYTOJIBLHUKOB, COPMHUPOBATH alllapar PEeHICHHs! MPSIMOYTOIBHBIX TPEYTOIBHUKOB.

5. I'mapa VIII. Oxpy:kHoctb (17 1)

Oxkpy:kHOCTH U ee IeMeHTBbI. KacarenbHas K OKpPY)KHOCTH U €€ CBOWcTBAa. lleHTpanbHBIE M BIUCAHHBIE YIIIBI.
[Uerbipe 3ameuaTejibHble TOYKH TpeyrojbHuka)]. BnucanHas u onucanHas okpykHoctd. Iloctpoenme
BIIMCAHHBIX U ONMCAHHBIX OKPYsKHOCTelH. Pemenue cj0kHBIX 3a1a4 u3 MaTtepuaios OI'D

OcnosHas yenvb — AaTh y4allUMCSl CUCTEMAaTU3MPOBAaHHBIE CBEICHUSI 00 OKPYKHOCTH U €€ CBOICTBAaX, BIUCAHHOU U
OIIMCAaHHOU OKPYKHOCTSIX.

9 kJacc
IHoBTOopenue (14)
BekTopsi (104)

Omnpenenenue BEKTOpa, Ha4aI0, KOHELl, HYJIEBOH BEKTOP, [UIMHA BEKTOPA, KOJJIMHEAPHBIE, COHAIIPABIICHHBIE,
IPOTUBOMNOJIOKHO HamNpaBlieHHbIE, paBHbIE BEKTOPbl. O00O3HAYeHHME U H300pa)k€HUE BEKTOPOB.
OTknaspIBaHuE BEKTOPA OT JAHHOM TOYKHU.

CrnokeHue M BBIUUTAHHE BEKTOPOB. 3aKOHBI CIIOKEHUS, OMpPENETICHHE CYMMBI, MPABUIIO TPEYTrOJbHUKA,
npaBwio mapasuienorpamMma. IloctpoeHne BekTopa, paBHOIO CyMME JBYX BEKTOPOB, MCIOJIB3YS IpaBUIa



TPEYroJIbHUKA,  [apajuiesiorpaMma,  MHOroyrojbHuka.  [loHdatHe  pa3HOCTM  ABYX  BEKTOpOB,
IIPOTUBOIIOIOKHBIX BEKTOPOB.

OnpeneneHre yMHOXXEHUS BEKTOpa Ha YHCIO, CBOMCTBA. [IpuMeHEHME BEKTOPOB K PEIICHHUIO 3ajad.
TEOPEMBI O CpEAHEH TUHUH TPANCIK U AITOPUTM PELICHHs 33/1a4 C IPUMEHEHHEM 3TOU TEOPEMBI.

Metoa koopaunar (104)

Jlemma 0 KOJUIMHEapHBIX BeKTOpax. TeopeMa O pa3iioKeHHH BEKTOpa IO JBYM JaHHBIM HEKOJUIMHEAPHBIM
BekTopaM. [loHsATHE KOOpIMHAT BEKTOpa, KOOPAMHAT CYMMBI U PA3HOCTH BEKTOPOB, MPOU3BEACHUS BEKTOPA
Ha yucio. opMysbl KOOPAMHAT BEKTOpa 4Yepe3 KOOPAMHATHI €ro KOHIA M Hadaja, KOOPAMHAT CepeHHbI
OTpe3Ka, JJIMHBI BEKTOpa M PACCTOSIHUS MEXAYy ABYMS TOYKAMHU. YPaBHEHHE OKPYKHOCTH U MPSMOIl.
H300paxeHne OKpy>KHOCTU U IPSIMOH, 3aJaHHBIX YPAaBHEHUSIMH, IPOCTEHIINE 3a7a4u B KOOPAUHATAX.

CoOTHOLIEHHSI MeXK1Y CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkajsipHoe Npou3BeJeHHE BEKTOPOB
(144)

Onpenenenne cuHyca, KocuHyca U TaHreHca yriioB oT 0° mo 180°, ¢popmysbl i BBIUKMCICHUS KOOPAWHAT
TOYKH, OCHOBHOE TPUTOHOMETPUYECKOE TOXJIecTBO. MdopMyna OCHOBHOTO TPUTOHOMETPUUYECKOTO
TOXJIECTBa, pocTreiue Gopmyisl npuBeaeHus. Gopmyna Mmaomaad TpeyrojibHUKa. TeopemMbl CHHYCOB U
KOCHUHYCOB. MeTofpl MPOBENCHUS HM3MEPUTENBHBIX paboT. Teopema O CKaIPHOM IPOW3BEIACHHUH JIBYX
BEKTOPOB U €€ CIIe/ICTBUS.

JyimHa OKpPYKHOCTH ¥ IIomaab kpyra (104)

OnpezneneHye NpaBUIbLHOTO MHOTOYTOJIbHUKA, (OpMYJIa AJIsl BBIYMCIICHUS yIJIa IPAaBUIBHOTO /1 - YTOJIbHUKA.
TeopeMbl 00 OKPY>KHOCTSX: ONMUCAHHOM OKOJIO MPAaBUIBHOIO MHOTOYTOJIbHUKA U BIIMCAHHOHN B IIPAaBUJIbHBIHI
MHOTOYTOJIbHUK. POpMyJbl I BBIYMCICHHS ILIOIMIAAN IPABUIBHOTO MHOIOYIOJIBHHKA, €r0 CTOPOHBI H
paguyca BIIMCAaHHOW OKpYXHOCTH. DOpMyJibl JJIMHBI OKPYKHOCTH WM JUIMHBI JyTU OKPYKHOCTH. DOpMyJIbl
IJIOLA U Kpyra U KpyroBOro CeKTopa.

JABuaxenns(84)

IlonsTue OTO6pa)KCHI/I$I IUIOCKOCTH Ha ce0s U JABVIKCHUA. CBoiicTBa I[BPI)KeHPIfI, 0CEBOM U HeHTpaﬂBHOﬁ
CUMMCTpPUHU. IlonsTue napajjiCJIbHOI0 IIEpCHOCA. OCHOBHBIE DTaIbI JoKa3arciabCTBa, 4YTO HapaHJICJTI)HI)IfI
MEPEHOC €CTh ABHUIKCHUC. [TonsTue IMOoBOpOTA. 1OKA3ATCIBCTBO TOT'O, UTO MOBOPOT €CTh ABUKCHUC.

HauanbHble cBeeHns U3 cTepeomeTpuu (64)

MHororpaHHuk, NpusMma, napaienenumnes, o0beM Tesla, CBONCTBA MPSMOYTOJBHOIO Mapajliesenunesna,
nupamuja. Lunuuap, konyc, cdepa u map.

IHoBTOopenue. Pemenue 3anau (94)

Havanbhplie reomerpuueckue cBeneHus. [lapamnenbHble mnpsimble.  OKpYXHOCTh.  TpeyroiabHHUKH.
UYersipexyronbHukd. MHOrOyronsHuku. Bexktopsl. Meton koopanHar. J[BrukeHHe.

KaneﬂnapHO-TeMaanecxoe INJIAHUPOBAHUEC

8 kiacca

Ne Ne Tema ypoka Hara nposenenust




YpO | ypoka ITo o daxry
Ka B IU1aHy
TEeMe
IToBTOpenue kypca 7 kiacca (4 4)
1

[lepnennukynspHble npsiMble. CMEXHbIE U BEPTUKAJIBHBIE YIVIBI.

2. 2 [Ipu3Haku paBeHCTBA TPEYTOJBHUKOB.
3. 3 [Mapannensueie npsMbie. [Ipu3Haku U aKCHOMBI MTAPaJUIEIBHBIX
HPAMBIX.
4. 4 CooTHoIIEHUSsI MEXly CTOPOHAMU U yIJIaMU TPEYTOJIbHUKA.
IIpu3HaKku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
I'masa V. YerbipexyrojbHuku (14 1)

S. 1 MHOroyrojabHUKH.

6. 2 MHOTroyroiabHHUKH.

7. 1 [MapannenorpaMm u Tpamenusi.

8. 2 [TapannenorpamMm u Tpanenus.

9. 3 [TapannenorpamMm u Tpanenus.

10. 4 [TapamienorpaMm U Tpanemusi.

11. 5 [TapamienorpaMm U Tpanemusi.

12. 6 [TapamienorpaMM U Tpanenus.

13. 1 [TpsmoyroiabHUK, poMO, KBaIpar.

14, 2 [IpssMoyronbHUK, pOMO, KBaJIpar.

15. 3 [IpssMmoyronbHUK, pOMO, KBaJIpar.

16. 4 [TpsmoyroiabHUK, poMO, KBaIpar.

17. 1 Pemenue 3anau.

18. 1 Koumponvnan paboma Nel no meme: «HemuipexyzonoHukuy,
crp 18, I'eomerpus. MeTtonnueckre peKOMEHJAIMU. § KIacc:
yueb. mocoOue st obmeobOpazosar. opranmsammii / [JI. C.
ArtanacsiH, B. @. byryszos, 0. A. I'mazkoB u ap.]. — M.:
IIpocBemenue, 2015. — 110 c.

I'nasa VI. Ilnomaas (14 4)
19. 1 [1no1maas MHOTOYTOJIbHUKA.
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20.

[1nomans MHOTOYrOJIbHUKA.

21. [Tnomane mapamiesorpaMmma, TpEyTroJIbHUKA U TPATICIIHH.

22. [Inomans napannenorpamma, TpEYroJibHUKA U TPAIIELUU.

23. [Tnomanp napasuienorpaMma, TpEyrojibHUKa U TPACIIHH.

24, [Tnomanp napauienorpaMma, TpEyrojibHUKa U TPANCIHH.

25. [Tnomane napamwiesorpaMmma, TpEyroJibHUKA U TPAreIu.

26. [Tnomane napamiesorpaMmma, TPEyroJibHUKA U TPAreIu.

27. Teopema ITudaropa.

28. Teopema ITudaropa.

29. Teopema ITudaropa.

30. Pemenue 3anau.

31. Pemenue 3anau.

32. Koumponsnas paooma Ne2 no meme: «llnowaow», ctp 37,
IeomeTpus. Merogudeckue peKOMEeHIANMu. 8 Kiacc: yd4eo.
nocobue it obreoopaszosar. opranm3zanuii / [JI. C. AranacsH,
B. ®@. byryzos, 0. A. I'nazkoB u ap.]. — M.: IIpocBenienue,
2015. — 110 c.

I'maBa VII. Ilogo0nbIe TpeyroabHuku (19 4)

33. Omnpenenenne MOTOOHBIX TPEYTOIHHUKOB.

34. OmnpeneneHne Nog00HBIX TPEYTOIbHUKOB.

35. ITpu3Haky mogoOus TPEYroNbHUKOB.

36. [Ipu3naku monoOus TPeyroJbHUKOB.

37. [Tpu3Haku Mogo0Hs TPEYroJbHUKOB.

38. [Ipu3naku mogoOust TPEyroJbHUKOB.

39. [Ipu3naku mogo0Ous TpeyroJbHUKOB.

40. Koumponvnaa paboma Ne3 no meme: «llodobnsie

mpeyzonvHuku», crp 52, Teomerpus. Mertoauueckue
pexoMeHaanuu. 8 Kiacc: yued. mocobue s o0mieoOpazoBar.
opranmzanuii / [JI. C. Atanacsn, B. @. byty3os, 0. A. I'mazkos
u ap.]. — M.: IIpoceemenne, 2015. — 110 c.
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41. [Ipumenenne mogo0Hs K J0Ka3aTeIbCTBY TEOPEM H PELICHHIO

3ajay.

42. [Ipumenenne mogo0Hs K J0Ka3aTeNbCTBY TEOPEM H PELICHHIO

3ajay.

43. [Ipumenenne momoOus K J0Ka3aTeIbCTBY TEOPEM M PEIICHUIO

3ajay.

44. [Ipumenenne momoous K J0Ka3aTeIbCTBY TEOPEM M PEIICHUIO

3ajay.

45. [Ipumenenne momodus K J0Ka3aTeIbCTBY TEOPEM M PEIICHUIO

3ajay.

46. [Ipumenenne momoOus K J0Ka3aTeIbCTBY TEOPEM M PEIICHUIO

3ajay.

47. [Ipumenenne mogoOus K JOKa3aTeIbCTBY TEOPEM U PEIICHUIO

3ajay.

48. CooTHOIIIEHNE MEX/Ty CTOPOHAMH U yITIaMU IPSIMOYTOJIBHOTO

TPEYTOJIbHUKA.

49, CooTHOIIIEHNE MEX/Ty CTOPOHAMH U yITIaMU IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

50. CooTHollIeHHE MEXy CTOPOHAMHU U yIJIaMU MPSMOYTOJIEHOTO
TPEYToJIbHUKA.

ol. Koumponvnasn paboma Ne 4 no meme: « COOTHOIICHUE MEXITY
CTOPOHAMH U YIJIAMH TPSMOYTOIBHOTO TPEYTOJIbHUKa», cTp 61,
l'eomerpusa. Metoauueckue pexkomeHAanuu. 8 Kiacc: yueol.
nocobwue st ob1eodpaszosar. opranuzanuii / [JI. C. AranacsH,
B. ®@. byryzos, 0. A. I'nazkoB u ap.]. — M.: IIpocenienue,
2015. — 110 c.

I'maBa VIII. OxpyxHnocTts (17 )

52. KacarenbHas K OKpYKHOCTH.

53. KacarenbHas K OKpy>XKHOCTH.

54, KacarenpHas K OKpYy>KHOCTH.

55. LleHTpanbHbIe U BIIMCAHHBIC YTIIBI.

56. LleHTpanbHbIe U BIIUCAHHBIC YTIIBI.

57. LleHTpanbHbIe U BIIMCAHHBIC YTIIBI.

58. LleHTpanbHble U BIIMCAHHBIE YIIIBL.
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59. 1 Yetblpe 3aMedarenbHble TOUKH TPEYrOJIbHUKA.
60. 2 Yetbipe 3aMedarenbHble TOUKH TPEYrOJIbHUKA.
61. 3 Yetblpe 3aMedarenbHble TOUKH TPEYrOJIbHUKA.
62. 1 Bnucannas u onucanHasi OKpyXHOCTH.
63. 2 Brincannas u onucaHHas OKpYXHOCTH.
64. 3 BnycanHas u onucaHHas OKpY>KHOCTH.
65. 4 BnycanHas u onucaHHas OKPYKHOCTH.
66. 1 Perienue 3anau.
67. 2 Pemenue 3anau.
68. 1  Koumponwvnaa paooma Ne 5 no meme: «Okpyscnocmoy, ctp 82,
[eomerpus. Meronuueckue peKOMEHJalMU. 8§ Kiacc: yd4eo.
rmocobue mys odeoopaszosar. opranusanuii / [JI. C. AranacsH, B.
@. byty3o0s, 0. A. I'mazkoB u np.]. — M.: IIpocsemenue, 2015.
— 110 c.
KanennapHo-remarnuyeckoe JIaHMPOBaHHE
9 kJy1acca
N Pa3nen nporpammel. Hara Jara
(V]
Tema ypoka IJIaH daxr
BBogHoe noBTopenue
1. MHOroyrojabHUKu
I'nmaBa 9. BexTops!
2. IToBropenue. TpeyronbHuky U UX cBOMCTBA. [ToHsATHE BEKTOpA.
3. | [loBropenue, oTHOIIEHHS B IPSIMOYTOJIBHOM TpeyrosibHuke. [TonsTue
BEKTOpA.
4. | IloBTopeHue, OKpyKHOCTb U KpyT. Cl0’Ke€HUE U BHIYMTAHNE BEKTOPOB.
S. [ToBTOpEHME, IEHTPATBHBINA U BIUCAHHBIN yriibl. CI0KEHHE U BHIYUTAHUE
BEKTOPOB.
6. | IloBropenue, kacarenbHas u cekymas. CiloXeHue 1 BbIUNTaHHUE
BEKTOPOB.
7. [ToBTOpenue, mIomanyu. Y MHOXKEHUE BEKTOPA Ha YHCIIO.
8. | [loBropenue, mogodue. YMHOKEHHE BEKTOPA HAa YUCIIO.
9. BIIP. YMHOXEHME BEKTOPA HA YUCIIO.
10. | Pemenwue 3anau.
11. | KonTtponbHas padora Nel «BexkTops»
I'maBa 10. Meton koopauHaT
12. | KoopauHathl BEKTOpA.
13. | KoopaunaTsl BeKTOpA.
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14.

Pemenue 3amay.

15. | [Ipocreiimue 3a1a4n B KOOpAUHATAX.

16. | IIpocreiimue 3a1a4u B KOOPAUHATAX.

17. | Ilpocreiimue 3a1a4u B KOOPAUHATAX.

18. | YpaBHeHUE TUHUY.

19. | YpaBHEeHHE OKPYKHOCTH.

20. | YpaBHeHUe IpsAMOii.

21. | KontponbHas padora Ne2 «MeToa KoopauHaT
I'maBal 1. CooTHOLIEHNE MEXAY CTOPOHAMU U yIiIaMU TPEYroJbHUKA

22. | Cunyc, KOCHHYC yTJIa.

23. | Tanrenc yrna.

24. | OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

25. | [Inomanas TpeyroJbHHKA.

26. | Teopema cuHyCOB.

27. | Teopema KOCHHYCOB.

28. | Pemenue TpeyroibHUKOB.

29. | Pemenue TpeyroabHUKOB.

30. | PemieHnue TpeyroibHHUKOB.

31. | Yrox Mexmy BEKTOpamu.

32. | CkansipHOE NMPOU3BECHHE BEKTOPOB

33. | CBoiicTBa CKaJIIPHOTO MPOU3BEACHUS BEKTOPOB

34. | Peurenue 3amau

35. | KontpomnsHas padora Ne3 CooTHOIIEHHE MEXTy CTOPOHAMH U yTIIaMH
TPEYTOJIbHUK
['maBa 12. JInuHa OKpY>KHOCTH U TUIOHIAAb Kpyra

36. | IIpaBunbHBIE MHOTOYTOJBHUKH.

37. | IlpaBunpHbIE MHOTOYTOJBHUKH.

38. | OKpyXHOCTb, OTIHCAaHHASI OKOJIO IPABUIHBHOTO MHOTOYTOJIbHUKA

39. | OKpyXHOCTb, BITUCAHHAS B TPABHJILHBI MHOTOYTOJIBHHUK

40. | HaxoxxaeHue 3J1IeMeHTOB MPaBUIIBHOTO MHOTOYTOJIbHUKA

41. | IlocTpoeHust MpaBUIBLHOIO MHOTOYTOJIbHUKA.

42. | JInuHa OKPY)KHOCTH.

43. | Ilmomans kpyra.

44, | Peurenue 3agau

45. | KontpomnbHast pabota Ne4. J[nrHa OKpy>KHOCTH M IUIOIIAL Kpyra
I'maBa 13. JIBmwxenus

46. | OToOpaxeHne TIOCKOCTH.

47. | Iloudarue OBUKEHUSL.

48. | [lapannenbHblii epeHoc.

49. | [NapannenbHBIA IEpeHoC.

50. | IMoBopor.

51. | Pemrenue 3amau

52. | Pemenue 3amau

53. | KortpompHas padora Ne5 «/[BrkeHUS»

I'maBa 14. HavanbHbIe CBEEHUS U3 CTEPEOMETPUHI
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54. | Ilpeamer crepeomeTpun. MHOIOIpaHHUK.

55. | Ilpusma.

56. | [Napamnenenurnesn.

57. | [upamupa.

58. | Humuuap. Konyc.

59. | Cdepa u map.

HTorosoe noBTOpEHNE Kypca IJIaHUMETPUU 9 KII.

60. | [ToBropenue. Pemenne 3amay.

61. | [loBropenue. Pemenne 3amay.

62. | [loBropenue. Pemenne 3amau.

63. | IloBropenwue. Pemenue 3agau.

64. | IloBropenwue. Pemenue 3agau.

65. | [loBropenue. Pemenne 3anau.

66. | Urorosas koHTpoibHas paboTa.Ne6

67. | UtoroBoe moBTOpeHUE

68. | MroroBoe moBTopeHue

Onucanue MaTepraabHO-TEXHNYECKOro odecnedeHnsi 00pa3oBaTeIbHOIO mpouecca.

Jlnia peanuzanuu 1enei u 3agad oOydeHusl MaTeMaTrKe Mo TaHHOM IporpaMMe ucrnoib3yercs YMK :

1. 'eomeTpus. CO0pHUK pabouux mporpaMM. 7 — 9 Kiiacchl: mocodue /i yuyuTesnei
o0m1eoOpa3oBaTebHBIX OpraHu3anuii / aBrop-cocraBurensd T.A. Bypmuctposa. — M.: [Ipocsenienne, 2013

2. YueOnuk. ['eomerpus: 7 — 9 ki. / JI. C. Aranacsu, B. @. byrysos, C. b. Kagomues u ap. — M.
[Ipocsewienue, 2014.

3. PaGouas Tetpap 110 reometpun: 7 kiacc: Kk yaeOuuky JI.C. Aranacsua u ap. «leomerpust 7 — 9 xiacce» / FO.A.
I'naskoB, I1.M. Kamae. — M.: M3narenbcTBO «OK3amen», 2014

4. KonTponbHble paboThI 10 reoMeTpun: 7 kiacc: K yueOHuky JI.C. Aranacsina u ap. «l'eomerpust 7 — 9 xiaccen» /
H.B. MensankoBa. — M.: U3garenscTBO «OK3amen», 2014

5. Tectsl o reomerpun: 7 kiacc: k yueOuuky JI.C. Aranacana u ap. «l'eomerpus 7 — 9 xiacce» / A.B. @apkos. —
M.: UznaTenbcTBO «IK3aMeHy, 2014

6. lngakTuueckrue MaTepuaibl 1o reoMeTpun: 7 kiacc: K yueOHuky JI.C. Aranacsana u ap. «['eomerpus 7 — 9
knacce» / H.b. MenpankoBa, [ A. 3axaposa. — M.: UznarenscTBo «JK3ameny, 2014

7. Pabouast Terpanp no reometpun:8 knacc: K yueOHuKy JI.C. Aranacsina u ap. «l'eomerpust 7 — 9 knaccer» / FO.A.
I'mazkos, I1.M. KamaeB. — M.: M3gaTenbcTBO «IK3ameny, 2015

8. KontposnbHbie paboTsl 1o reomerpun: 8 kinace: K yuebuuky JI.C. Aranacsina u ap. «leomerpus 7 — 9 kinaccsl» /
H.b. MensuukoBa. — M.: M3gaTenbcTBo «IK3ameny, 2015

9. Tectsr o reometpun: 8 kiacc: k yuebuuky JI.C. Aranacsina u ap. «[eomerpust 7 — 9 xiaccen / A.B. @apkos. —
M.: M3aaTenscTBO «OK3ameny, 2015

10. lupakTrueckue Marepuasibl 1o reomerpun: 8 kiace: kK yueOnuky JI.C. Aranacsina u ap. «'eomerpus 7 — 9
kiacce» / H.B. MenbuaukoBa, I A. 3axaposa. — M.: U3narensctBo «Ok3amen», 2015
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11. . Pabouas TeTpans mo reomerpun: 9 kinacc: k yueonuky JI.C. Aranacsna u np. «l'eomerpus 7 — 9 kmaccoi» /
10.A. I'maskos, I1.M. Kamaes. — M.: U3narenscTBo «OK3aMen», 2016

12. KonTponbsHble paboThl 1o reomerpun: 9 knacc: k yueobnuky JI.C. Aranacsna u np. «[eomerpust 7 — 9 kmaccbn» /
H.b. MensuukoBa. — M.: M3gaTenbcTBO «OK3amMen», 2016

13. Tectsl o reomeTpun: 9 knace: k yueoHuky JI.C. Aranacsna u ap. «'eomerpus 7 — 9 kiacce» / A.B. ®apkos. —
M.: U3paTenncTBO «IK3ameny, 2016

14. JlunakTrueckue MaTepruaisl o reoMerpun: 9 kiace: k yueonuky JI.C. AranacsHa u ap. «[eomerpus 7 — 9
knacceD / H.b. MenbaukoBa, I A. 3axaposa. — M.: UznarensctBo «Ok3amen», 2016

15. Pabouas nporpamma k yueOHuky JI.C. Aranacsna, B.®. Byry3oBa. u np. 7-9 knaccel: yueOHoe mocobue
TSt 001eoOpazoBarenbHbIX opranusanuii/B.®d.byry3os. M.: [Ipocsemenue, 2016.

16. Pabouas nporpamma no reomerpun kK YMK JI.C. Aranacsna, B.®. Byry3oBa. 7-9 knaccel /CocTraBuTens
I"M.MacnakoBa. M.: Bako, 2014.

17. Paboume nporpammsl o yueOnukam JI.C. Aranacsna, B.®. byry3oBa. u ap. 7-9 knaccel. - Bonrorpan:
VYaurens, 2012

18. PabunoBud E. M. I'eomeTpus Ha roToBhIX uepTexax. 7-11 kmaccrl/ IIpoceemenue, 2013.

s peanuzanuu 1esei u 3aad oOydeHusl MaTeMaTHKe 110 JIaHHOM MPOrpaMM Tak K€ MOT'YT IPUMEHSThCS
MeIMapeCypChl IO OCHOBHBIM TeMaM nporpammsbl. [Ipu peanusanuu nporpaMMbl IPUMEHSIOTCS TaK Ke
MeIaroruueckie TEXHOIOTHH: TeXHOIOTHs TuddepeHIranbHOro 00yueHus, TIMYHOCTHO-OPUEHTHPOBAHHAS
texuoaorus, UKT.

Y4eOHbIX TOCOOHS 1JIsl YUALIUXCH:

1.I'eomeTpust 7-9 YueOuuk mist obueoOpazoBarenbHbIX yupexaenuit/ JI.C. Aranacss u ap. M.
[Ipocsewienue, 2013.

2. 3uB b.I'. Teometpus Junaktuueckue Marepuansl. 7 kiaace / b.I. 3us, B.M. Meiinep. M. Ilpocsemienue,
2013

3. 3uB B.I. ['eomeTpust {unaxtuueckue marepuansl. 7 kiacc / B.I. 3uB, B.M. Meiinep. M. [Ipoceuienue,
2013

4. Mumenko T.M.. T'eomerpus. Temarnueckue tectsl. 7 kiace/ T.M. Mumenko, A.Jl. binnkos. M.:
[Ipocsemenue, 2013.

5. Pabunosuy E. M. I'eomeTpust Ha roToBbIX ueprexax. 7-11 kmaccsl/ Ilpocemenue, 2013.
3uB B.I".
6. l'eomerpus qunaktuueckue marepuaisl. 8 kinacc / b.I. 3us, B.M. Meiinep. M. [Ipocsemnienue, 2013

7.3uB b.I'. Teomerpus Junakrnueckue marepuainsl. 8 kiaacc / b.I. 3us, B.M. Meiinep. M. Ilpocsemienue,
2013

8. Mumenko T.M.. I'eomerpus. Temaruueckue tectol. § knace/ T.M. Mumenko, A.Jl. brunkos. M.:
IIpocsemenue, 2013.

9.I'eomerpust unakruueckue marepuansl. 9 kinacc / b.I. 3uB, B.M. Meiinep. M. [Ipocsemienue, 2013
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10. 3uB B.I. I'eomerpusa Aunaktuueckue marepuainsl. 9 kinace / b.I'. 3u, B.M. Meiinep. M. [Ipocserienue,
2013

11. Mumenko T.M.. I'eomerpus. Temarnueckue tectsl. 9 knace/ T.M. Mumenko, A./l. biuakos. M.:
[Ipoceemenue, 2013.

12. Pabouas Terpaap mo reomerpuu: 7 kiacc: kK yaeoHuky JI.C. AranacsiHa u ap. «['eomerpus 7 — 9 xmacee» / FO.A.
I'maskos, I1.M. KamaeB. — M.: M3natenbcTBO «OK3amMen», 2014

13. KonTponbsHeie paboThl o reometpun: 7 kiacc: K yueonuky JI.C. Atanacsaa u np. «l'eomerpust 7 — 9 kmaccsn» /
H.b. MensuukoBa. — M.: M3gatenbcTBo «OK3amen», 2014

14. Tects!l o reomerpun: 7 kimacc: kK yueOuuky JI.C. Atanacsna u np. «I'eomerpust 7 — 9 kmaccsd» / A.B. dapros. —
M.: U3naTenscTBO «IK3ameny, 2014

15. Jlunaktrdeckue MaTtepualsl o reoMeTpun: 7 kiace: kK yueonuky JI.C. Aranacsina u np. «['eometpust 7 — 9
kiaccel» / H.b. MenpamkoBa, I A. 3axaposa. — M.: U3garenscTBO «OK3aMeny, 2014

16. PaGouas TeTpaap mo reomerpun:8 kiacc: k yueonuky JI.C. Aranacsna u np. «l'eomerpus 7 — 9 kimaccs» / HO.A.
I'maskos, I1.M. Kamaes. — M.: U3marenscTBO «9K3amMeny, 2015

17. KourponbHsie paboThl 110 reomeTprn: 8 Kinace: K yueOHuky JI.C. Aranacsina u np. «[eomerpust 7 — 9 kaccoi» /
H.Bb. MensankoBa. — M.: M3garenscTBO «OK3amen», 2015

18. Tectol o reomeTpun: 8 kiaacce: kK yueonuky JI.C. Aranacsua u jap. «[eomerpus 7 — 9 kinacce» / A.B. @apkos. —
M.: M3paTenscTBO «OK3ameny, 2015

19. JlunakTrueckue MaTepuaibl 1o reoMeTpuu: 8 kiace: k yueOnuky JI.C. Aranacsina u np. «['eometpus 7 — 9
kiacce» / H.B. MenbaukoBa, I A. 3axaposa. — M.: U3narenscTBo «Ok3amen», 2015

20 . Pabouas TeTpaap mo reomeTpun: 9 kiacc: k yueonuky JI.C. Aranacsua u ap. «l'eomeTtpus 7 — 9 xkmacce» /
1O0.A. T'ma3kos, I1.M. Kamaes. — M.: M3marenscTBO «OK3aMen», 2016

21. KonTtponbsHble paboTsl 1o reometpun: 9 kiacc: k yueonuky JI.C. Aranacsina u ap. «['eometpust 7 — 9 knaccobn» /
H.B. MenbuukoBa. — M.: M3narenscTBo «IKk3ameny, 2016

22. Tectsl o reoMeTpu: 9 knace: k yueoHuky JI.C. AranacsHa u ap. «[eomerpust 7 — 9 kinacced» / A.B. dapkos. —
M.: M3naTenncTBO «IK3ameny, 2016

23. JlugakTrueckue MaTepuaisl o reomerpun: 9 kiace: k yueOuuky JI.C. AranacsiHa u ap. «[eomerpus 7 — 9
kiacce» / H.b. Menbuukora, I A. 3axaposa. — M.: UsnarenscTBo «Ok3amen», 2016

Ilepeuens UHTEpHET pecypcoB, nugpoBbie 00pa3oBaTeIbHBIX PECYPCOB U APYTHX 3JIeKTPOHHBIX
HH(OPMALMOHHBIX HCTOYHHKOB!

1.Iudpossie obpazoBarensubie pecypebl (LIOP) k yueOHukam uznarensera "MHeMo3uHa" IpeicTaBIeHbI
Ha caiire http://school-collection.edu.ru/

2. www.math.ru. MaTepHeT - moaaepKKka yauTesiei MaTeMaTHKH, MaTepPHaIbl IS YPOKOB, O(HUITHATbHBIC
JTOKyMeHThl MUHHUCTEpCTBA 00pa30BaHus U HAyKH, HEOOXOIMMBIE B paboTe.

3. www.it-n.ru. CeTb TBOPYECKUX yUHUTEICH.
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4. www.etudes.ru. Maremarnueckue 3Trofbl. Ha caiite mpencTaBieHsl TIONbI, BHIIOIHEHHBIE C
UCIIOJIb30BaHHEM COBPEMEHHOM KOMIbIOTepHOU 3D-Tpaduku, yBiekareIbHO U HHTEPECHO PACCKA3bIBAIOIINE
0 MaTeMaTuKe U €€ MPUIOKEHUAX.

5. www.problems.ru. basza naHHBIX 33134 110 BCEM TeMaM MIKOJIbHOW MareMaTuku. 3a1a4u pa3OuThI 1O
pyOpHKaM U CTeneHu ClIoKHOCTH. Ko BceM 3aauyaM pUBEACHBI PEIICHHMS.

6. www.golovolomka.hobby.ru. TomoBosomku aas yMHBIX Jrofci. Ha caiiTe MOYKHO HaTH MHOTO 3a1a4

(JroruyecKuX, Ha B3BEIIMBAHUS U JIP.), BapHalluU Ha TeMy KyOuka PyOuka, 37eKTpoHHbIe Bepcuu KHUT P.
Cwmannmuana, M. lapnaepa, JI. Koapposuta, Benenus 3aHsaTuil, npuemMax paboThl Ha ypOKax.

7. www.college.ru/mathematics. Maremaruka aa mopraie «OTKpPBITHIH KOJUICIK ». MOXHO HAWTH yaeOHBIN

Mare€pual 1o pasjiIn4HbIM pasaciiaM MaTCMaTUuKU.

8. www.int-edu.ru. MHCTUTYT HOBBIX TeXHOJIOTHA. Ha caiiTe MOKHO 03HAKOMUTBCS C IPOIYKIIHEH,
npeanaraemoit THcTuTyTOM, HanpuMmep, nporpammamu «KuBasi cratuctukay, «ABtol pad», pa3BuBaromie-
oOyuJaroniei HacToNbHOU Urpo «Jlomu u 1poduy» u ap.

9. school-collection.edu. Eaunas xomekims nudpoBeix 00pa3oBaTeIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3narensctBa «lIpocBerienuey» (pyopuka «Maremaruka)

11. http:/www.drofa.ru. CaiiT uznarennctBa poda (pydpuka «MaremaTuka)

12. http://www.center.fio.ru/som. Meroauueckrue peKOMEHIAIIMH YUUTEIIO- IPEAMETHHUKY (ITPEACTaBICHBI

BCE IIKOJIBHBIE MTPEIMETHI). MaTepHasl Uil CaMOCTOSTENILHON Pa3paboTKH MPO(UIBHBIX P00 U
aKTUBHU3AIMH IIpoIiecca 00yd4eHHUs B CTapIIeH HIKOJIE.

13. http://www.edu.ru. IleHTpanbHbIl 00pa30BaTEIbHBIN TOPTAJ, COACPIKUT HOPMATUBHBIC JIOKYMEHTHI

MunucTepcTBa, CTaHIAPTHI, THPOPMAITUIO O IPOBEICHHUE IKCIIEPUMEHTA, CepBep HH()OPMAITMOHHON
NOIEPKKM EAMHOro rocy1apcTBEHHOTO 3K3aMEHaA.

14. http://www.legion.ru. Caiit uznarensctsa «JIernon.

15. http://www.intellectcentre.ru. Caiit uznarenscrBa «HTemekT-1eHTp», rIe MOXKHO HATH y4eOHO-

TPCHUPOBOYHBIC MaTCpUaJIbl, ACMOHCTPAIMOHHBLIC BEPCUH, 0aHK TPCHUPOBOYHBIX SajlaHI/Iﬁ C OTBE€TaMH,
METOANYCCKHUEC PCKOMCHAAIINN U O6p33HBI peIHCHI/Iﬁ.

Ilepeyenb meyaTHbIX MOCOOMI(TA0INL):

e (OCHOBHBIE CBOICTBA U3MEPEHUS YITIOB.

e (OCHOBHBIE CBOICTBa OTKJIa/IbIBAHHS OTPE3KOB U YIJIOB.
e Beprukanbabie yribsl. CMEKHBIE YIUIBL.

e [lepneHauKynaspHbIE U TAPAIIENIBHBIE IPSMBIE.
e  PaBeHCTBO TPEYrOJIbHUKOB.

e [lpu3Haku paBEHCTBA TPEYTOJIBHUKOB.

e Bricora, Mmenuana, buccekTpuca TpeyrojbHUKa.
e OKpyXHOCTb.

e (OCHOBHOE CBOMCTBO MMAPAJUIECIBHBIX MPSIMBIX.

e  VIybl IpU NIEPECEUEHUN ABYX IIPSIMBIX TPETHEH.
e  VIybl, BIUCAHHBIE B OKPYKHOCTb.

e  Buasl yros.
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OCHOBHBIEC CBOMCTBA IMPUHATJIC)KHOCTHU TOUYCK U IMPIAMBIX.

PaBHOOEIpEHHBIN TPEYTOJIIbHUK.
[IpsAMOyTONBHBIN TPEYTOJbHUK.
Teopema cuHYCOB.

Teopema KOCHUHYCOB.

Teopema ITudaropa.

[TomoOHbIE TPEYTOIBHUKH.
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