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PA3JIEJI 1. HOACHUTEJIBHASA 3AIIMCKA

[TporpamMma o MmaremaTuke aiist oOydaromuxcs 7-9 kinaccos pazpaborana Ha ocaoBe @I'OC OOO. B mporpamMmMe 1o MareMaTHKE YUTEHBI
uzaeu u nosoxxenus: Konnenunu pa3Burus Mmaremaruyeckoro oopazosanust B Poccuiickoit @enepanuu.
[IpenoaBanue yueOHOTO MpeIMETa MaTeMaTHKa B 0011e00pa30BaTeIbHBIX OPTraHU3aALUAX ONPEACISIETCS CIEAYIOIUMU HOPMAaTUBHBIMU

JOKYMEHTaMHU U METOAMYECKUMH PEKOMEHAALUAMMU:

o  denepanbHblii 3aKk0H 0T 29.12.2012 Ne273-D3 «O06 obpa3zoBanuu B Poccuiickoit @enepaunn» (¢ U3BMEHEHUSIMN).

e npuka3a MunucrepcrBa npocseuienust Poccuiickoit @enepaunu ot 22.03.2021 Ne 115 «O6 yrBepxknenuu Ilopsaka opranuzanuu u
OCYILECTBIICHHs 00pa30BaTENbHOM NEATEILHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTebHbIM IIPOrpaMMamM
HayaJIbHOI'0 00IIEro, OCHOBHOI'O OOIIIEro M CPeTHEro 001Iero 00pa3oBaHusy;

e mnpukaza MunuctepcrBa npocsenienus Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O06 yrBepkaeHuu deaepanbHOi 00pa3oBaTeIbHOM
MpOrpaMMbl OCHOBHOTO 00111er0 00pazoBanus» (naiee — GOIT O00);

e mnpukaza MunuctepctBa npocsenienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 286 «O06 yTBepkaeHuu (heaepaibHOro rocy1apcTBEHHOTO
00pa30oBaTeNBHOIO CTAHAPTa HAYaJIbHOI'O 00IEro 00pa3oBaHUsA»;

e npukaza MunHucTepcTBa npocsenieHus Poccuiickoit @eneparun oT 31.05.2021 Ne 287 «O0 yTBepkaeHnn denepaabHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOI0 CTaHJAPTa OCHOBHOTO O0IIETr0 00pa30oBaHUs»;

e npukaza MunHucTepcTBa npocenieHus Poccuiickoit @eneparun ot 12.08.2022 Ne732 «O BHeceHUHM U3MEHEHUH B (heaepaibHbIN
roCyJIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT CPEIHEr0 00IIero 00pa3oBaHus, YTBEPKICHHBIN MTpHKa3oM MUHHCTEpCTBA 00pa30oBaHUs U
Hayku Poccuiickoit ®enepaunu ot 17.05.2012 Ne 413;

®  yCTaBa IIKOJBbI;

e npuka3 MunucrepcrBa npocseuienus Poccuiickoit @eneparuu ot 21.09.2022 Ne 858 «O0 yTBepkaeHnn peaepaabHOro nepeuHs yaeOHUKOB,
JIOTYIEHHBIX K UCIOJIb30BaHUIO MIPH peasin3allii UMEIOIUX FOCYIapCTBEHHYIO aKKpEIUTAII0 00pa30BaTEeIbHBIX IPOrPaMM HA4aJIbHOTO
00111€r0, OCHOBHOT'O OOIIIET0, CPEHEro 00IIero 00pa3oBaHMs OpraHU3aALUSIMH, OCYILIECTBIISIOUIMMHA 00pa30BaTEeNbHYIO AESITEIbHOCTD U
YCTaHOBJICHHS MTPEEIEHOTO CPOKA MCITOJIb30BAaHMS UCKITIOUEHHBIX YU€OHUKOBY;

e npuka3 Munucrepcrsa npocseuienus Poccuiickoit @enepanuu ot 02.08.2022 Ne 653 «O06 yrBepkaeHUN (eaepaTbHOrO MepeydHs AEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K NCIOIb30BAHUIO MPU pean3allii HUMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHbIX
MporpaMM Ha4aJIbHOTO OOIIET0, OCHOBHOT'O 00IIIET0, CPEAHETO 00IIEero 00pa30BaHUs;



e 1ocTaHOBJIEHHE | TaBHOTO rocynapcTBEHHOTO caHuTapHOro Bpada Poccuiickoit @eneparun ot 28.09.2020 Ne 28 «O06 yTBEepKICHHH CAHUTAPHBIX
npaBui CII 2.4. 3648-20 «CaHuTapHO-3MTUIEMHOIOTHYECKHE TPEOOBaHMSI K OpraHU3aIMsIM BOCIIUTAHUS U O0YYECHHS, OTJbIXa U 03/I0POBIICHUS
JIETSH U MOJIOACIKH;

o  depnepanbHas paboyas mporpaMmma OCHOBHOTO 00111ero oopa3oBanus. MaTtemaTHka.

e Pacnopsoxenue [IpaBurenscrBa Poccuiickoit deneparnmu ot 29.05.2015 Ne 996-p «OO0 yTBep>KACHUU CTPATErHU Pa3BUTHS BOCIIUTAHUS B
Poccuiickoit ®eneparuu Ha nepuos 10 2025 roga»

Pabouas mporpamma no yuebnomy kypcey "I'eomerpus” ans obyqaromuxcs 7- 9 kiaccoB pazpaborana Ha ocHoBe DenepaabHOro
roCy/1apCTBEHHOI0 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOT'O O0IIET0 00pa30BaHus ¢ yYETOM U COBPEMEHHBIX MUPOBBIX TpeOOBaHMIA,
MIPENBABISEMBIX K MATEMaTHUECKOMY 00pa30BaHUIO, U TPAIUINI poccuiickoro o0pa3zoBaHusl, KOTOPbIE 00ECIIEUYMBAIOT OBJIAJICHUE KIIFOUEBBIMU
KOMITETEHIIUSIMH, COCTABJISIOIIUMU OCHOBY JIJIsl HEMPEPHIBHOTO 00Pa30BaHUs U CAMOPA3BUTHS, a TAKXKE I[EJIOCTHOCTH OOIIEKYIBTYPHOTO,
JIMYHOCTHOTO M MO3HABATEJILHOTO pa3BUTUs oOyyaroluxcs. B nporpamme yuTeHsl uaenu noyioxkenns KoHuenuu pa3BuTrus MaTeMaTHueCKOIro
oOpazoBanus B Poccuiickoit denepanuu. B anoxy nundposoii Tpanchopmanmu Becex cdep 4enoBeUecKon AesITeIbHOCTH HEBO3ZMOYKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOi MaTEMaTHYECKOM MOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKA CIYKHUT OTIOPHBIM IIPEIMETOM
JUIS U3YYCHHSI CMEXKHBIX TUCHUIUIMH, a TIOCJE IIKOJIbI pealbHONH HEOOXOAMMOCTHIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHue, UTO TPeOyeT
MTOJIHOIICHHOH 0a30BO# 0011e00pa30BaTeIbHON MOJATOTOBKH, B TOM YHCIIE M MATEMaTHICCKOM.

D10 00YyCIOBIEHO TE€M, UTO B HAIIIM JTHU PACTET YUCIO Mpodeccuil, CBSI3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHEHHEM MaTEMaTHKU: U B
cdepe S5KOHOMUKH, U B OM3HECE, M B TEXHOJIOTHYECKUX 001aCTAX, M TaXKe B TYMaHUTApHBIX cepax. Takum 00pa3oM, Kpyr MIKOJIHUKOB, IS
KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBIM IIPEIMETOM, PACLIUPSETCS.

OnHOBpEMEHHO ¢ pacHIMpeHueM cep MPUMEHEHUs] MaTeMaTHKA B COBPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS
MaTeMaTHYeCKUi CTUIIb MBILIUIEHUS, TPOSBIISIOMINICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpolecce n3yueHuss MaTeMaTUKH B apceHall
MpUEMOB U METOJIOB MBIIIJIEHUS YEJIOBEKA €CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCS MHIYKIMS U T€AYKIHS, 0000IIeHNEe U KOHKPETHU3allMsl, aHaIu3 1
CHHTE3, KJaccu(UKaIys U cucreMaTn3anus, abctparupoBanue 1 aHanorusi. O0beKThl MaTeMaTHYECKHX YMO3aKIFOUEHHH, TpaBuiIa ux
KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX ITOCTPOEHUH, CIOCOOCTBYIOT BbIpA0OTKE YMEHUs (hOpMYyJIHNpPOBaTh, 00OCHOBBIBATH U
JIOKa3bIBaTh CY)KJIEHUS, TEM CAMbIM Pa3BUBAIOT JIOTHUECKOE MBIILICHUE.

OOyuenune maTemMaTuke TAET BO3MOXKHOCTh pa3BUBaTh y OOY4YalOIIMXCS TOUHYIO, pPAallMOHAIbHYIO UM HMH()OPMATUBHYIO peyb, YMEHHE
oTOHpaTh HanboJIee MOAXOIAIINE A3bIKOBBIE, CHUMBOJIMYECKHE, TpadMuecKue CpeICTBA IS BBIPAKEHHS CYXKJIEHUH 1 HATJISATHOTO UX TPE/ICTaBICHUS.
HeoOxonuMbIM KOMIIOHEHTOM OOIIEed KyJbTYphl B COBPEMEHHOM TOJIKOBAaHMM SIBJISE€TCA OOILIee 3HAKOMCTBO C METOJaMU IO3HaHMS
NENUCTBUTENBHOCTH, NIPEACTABICHUE O IPEAMETE U METOJIaX MAaTEMATUKH, UX OTIIMYUN OT METOJIOB JIPYIMX €CTECTBEHHBIX U T'YMAHUTApPHBIX HaYK,
00 0COOEHHOCTSIX MPUMEHEHUS MaTEMAaTHKU JIJIsl pEIISHHsI HayYHBIX U MPUKJIAJHBIX 33a/a4. TakuM o0pa3oMm, MaTeMaTHueCKOe 00pa30BaHNE BHOCHUT
CBOM BKJIaJl B pOPMHUPOBaHUE OOIIEH KyJIbTyphl YeJIOBEKa.

W3ydyeHrne MaTeMaTUKH TakKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHHUIO YEJIOBEKa, TOHUMAHUIOKPACOThI U M3SIIECTBA MAaTEMATUYECKUX
paccyXJIeHUI, BOCIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «'EOMETPUS



Kak nucan reomerp u nexaror Urops ®@enoposuu Llapeirus, «1r01pMH, IOHUMAIOIIUMU, YTO TAKOE J1I0KA3aTEIBCTBO, TPYAHO U JaXe
HEBO3MOKHO MaHUIIYJIMPOBATH». M 6 amom cocmoum 6adicHoe 60ChumamenbHoe 3Ha4eHue u3y4erus ceomempuu, IpUCyIee UMEHHO
OTEYECTBEHHON MaTeMaTH4YecKoil 1ikoje. Bmecte ¢ TeM aBTOpHI MPOrpaMMBbI IIPEIOCTEPEral0T YUUTEN OT U3IUIIHEro (hopmann3Ma, 0COOEHHOB
OTHOILEHUU HAa4daJl U OCHOBaHUM reoMerpun. @panny3ckuii MareMatuk JKan J[beloHHE 110 3TOMY ITIOBOZY BbICKa3ayics Tak: «HTo kacaercs
JIeNIMKaTHON MpoOIeMbl BBEJICHUS «aKCHOM», TO MHE Ka)KeTCsl, UTO Ha MEPBBIX IOpax HY>KHO BOOOIIE H30eraTh NPOM3HOCUTH caMo 3T0 cioBo. C
JPYTO K€ CTOPOHBI, HE CIEAYET YIYCKaTh HA OJHOW BO3MOXKHOCTH JaBaTh MPUMEPHI JJOTHYECKUX 3aKIIFOUCHHM, KOTOpBIE Ky/a B OOJbIIeH Mepe,
YeM UJesl aKCUOM, SIBIIIFOTCS UCTUHHBIMU U €JMHCTBEHHBIMU JBUTATEIISIMU MATEMAaTUYECKOTO MBIIIUICHHS.

Bmopoii yenvro n3yuennst reoMeTpUU SBISIETCS UCIIOJIB30BaHUE €€ KaK MHCTPYMEHTA NP PEIICHUH KaK MaTeMaTH4YEeCKUX, TaK U
MPAKTUYECKHX 33]1a4, BCTPEUAIOUINXCS B pealibHOM kn3HH. OKOHYMBIIUN KypC T€OMETPUH IIKOJIBHUK JIOJKEH ObITh B COCTOSIHUU ONPEAETUTh
TCOMETPHUYECKYIO (PUTYPY, ONKCAThH CIIOBAMU JAHHBIN YePTEK WIH PUCYHOK, HAWTH TUTOIIA (b 3eMEIHHOTO YUacTKa, pACCYMTATh HEOOXOTUMYFO
JUIMHY ONTOBOJIOKOHHOTO Kabens win Tpedyemble pa3Mephl rapaxka Ajsi aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpast, BRBIYUCIUTEIbHAS INHUS B
M3y4YEHUHU T€OMETPHUH B IIKOJIE. JlaHHas nmpakTHUdecKas JIMHUS SBISIETCA HE MEHee BaKHOM, yem nepasi. Emé [InaTton npenmnuceiBai, 4Toob!
«rpaxaane [IpekpacHoro ropojia HI B KOE€M CIIy4ae He OCTaBIISUIM FEOMETPHIO, BEIb HEMAJIOBAXKHO JaXke MOO0YHOE e€ IPUMEHEHHE — B
BOGHHOM JIeJIie J1a, BIPOUYEM, U BO BCEX HayKaxX — JIJIsl JIYUIIETO MX YCBOEHUS: Mbl BEJ[b 3HAeM, Kakasi 0€CKOHEUHasl pa3HUIlA CYIIECTBYET MEXIY
YeJIOBEKOM MPUYACTHBIM K TEOMETPUU U HENPUYACTHBIMY. J1JI 3TOr0 yUUTEII0 PeKOMEHIyeTCs MOA0UPATh 3a/1a4k MPAKTUYECKOTo XapakTepa AJis
paccMaTpuBaeMbIX TEM, YUUTh JAETEH CTPOUTH MAaTEMAaTUUECKUE MOJIEIIN PEaTbHbIX KU3HEHHBIX CUTYallUi, MPOBOJIUTH BBIYMUCIICHUS U OIICHUBATH
aJIeKBaTHOCTD MOJIYYEHHOTO pe3ynbrara. KpaiiHe Ba)XHO MOAYEPKUBATh CBSI3U TEOMETPUHU C APYTUMU MIPEAMETAMHU, MOTUBUPOBATH HCIOJIb30BaTh
ompe/ieJICHUsI TEOMETPUUYECKUX (DUTYP U TTOHATUM, JEMOHCTPUPOBATH TPUMEHEHHUE MOTYYEHHBIX YMEHUN B PU3UKE U TEXHUKE. ITU CBA3U
HaubOosee SPKOBUIHBI B TeMaxX «BekTopbl», « T pUroHOMETpHUYECKHe COOTHOIIECHU», «Meto koopaunat» u «Teopema [Tudaropay.

['eomeTpus kak OMH U3 OCHOBHBIX Pa3eNIOB MIKOJILHON MaTeMaTHUKH, UMEIOIINI CBOCH IENIbI0 00ECIIeYUTh U3YUCHHE CBOMCTB U
pa3MepoB (puryp, uX OTHOIICHUN U B3aUMHOE PACIIONIOKEHUE, OMTUPAETCS Ha JIOTUYECKYIO, IOKA3aTeIbHYIO JUHUIO. [[eHHOCTh H3yueHus
T€OMETPUU Ha YPOBHE OCHOBHOTO O0IIIEr0 00pa30BaHUs 3aKIIOYAETCS B TOM, UTO OOYUYAIOIIHICS YUYUTCS MPOBOIUTD JIOKA3aTeIIbHBIC
paccyXJIeHUsI, CTPOUTH JIOTHUECKUE YMO3AKIIOUEHHU, JOKA3bIBATh UCTUHHBIEC YTBEPKJICHUSI U CTPOUTh KOHTPIPUMEPHI K JOKHBIM, IPOBOAUTH
pPacCyXJIeHUsI «OT MPOTUBHOTOY», OTIUYATh CBOMCTBA OT MPU3HAKOB, (HOPMYITHUPOBATH OOpaTHBIC yTBEpkAeHUs. OOyJaronuiics J0IKeH
HAYYUTHCS ONPEACTUTh T€OMETPUUECKYI0 (pUTypy, OMHCaTh CIOBAMU JAHHBIA YEPTEXK UM PUCYHOK, HANTH IIIOMIAAb 3€MENIbHOTO y4acTKa,
paccuuTaTh HEOOXOAUMYIO ITTUHY ONMTOBOJIOKOHHOTO KaOelst Wik TpebyeMble pa3Mephl Tapaka sl aBTOMOOUIISL. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JIMHUS B U3ydeHun reomeTpud. [Ipu pemiennn 3agau
MPAKTUYECKOT0 XapakTepa O0YyJaArOIINIICS YIUTCS CTPOUTh MAaTEMATHIECKUE MOJICITA PEATbHBIX KU3HEHHBIX CUTYaIlUi, POBOIUTH BBIYUCICHUS U
OLICHUBATh aJIEKBaTHOCTbh IMOJYUYEHHOTO PE3YJIbTaTa.

O6m1ee yncI0 YacoB, peKOMEHI0BAHHBIX I U3ydeHus yaeOHoro kypca «I eomerpusi», — 204 daca: B 7 kiacce — 68 yacoB (2 daca B HEJIEN0), B 8
Kiacce — 68 "yacoB (2 yaca B Hezleno), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIIO).



PA3JIEJI 2. IINTAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yqe6Horo KypcCa ((FCOMeTpI/IH» JOJIDKHO obecneynBaTh JOCTHIKCHUE HAa YPOBHEC OCHOBHOFOO6H_[CFO 06p330BaHI/IH cIcayronmx
JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCTHBIX O6pa30BaTCJIBHbIX PE3YyIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IPOTpaMMbl yueOHOTo Kypca «I'eoMeTpus» XapakTepu3yrTCs:

IIaTpuoTnyeckoe BoCIMTAHME: NIPOSIBJICHUEM MHTEpECa K IPOIIJIOMY U HACTOSAILEMY POCCUHCKON MaTEMAaTUKH, LIEHHOCTHBIM OTHOILIEHUEMK
JOCTH)KEHUSIM POCCUHCKUX MAaTE€MaTHKOB M POCCUICKOW MaTeMaTH4YecKOM LIKOJIbI, K HMCIIOJb30BAaHMIO 3TUX JOCTHKEHMH B JPYIMX HayKax M
MIPUKIIATHBIX cepax.

I'pazknanckoe U 1yXOBHO-HPABCTBEHHOE BOCHUTAHME: TOTOBHOCTBIO K BBIIOJHEHUIO O0SI3aHHOCTEH IrpaXk1aHUHA M pealn3allu ero npas,
MPEJCTaBICHHEM O MAaTEMAaTHYECKUX OCHOBAX ()YHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP, SBICHHIA, IPOIEIYp TPaKIaHCKOroo0ecTBa (BHIOOPHI,
OIIPOCHI U TP.); TOTOBHOCTBIO K OOCYKACHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MIPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHUM HayKu, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO.

TpynoBoe BocnmuTaHMe: YCTAHOBKOIM Ha aKTUBHOE Y4aCTHE B PELICHUH MTPAKTUYECKUX 3a/1a4 MaTeMaTHUeCKOI HallpaBJIeHHOCTH,0CO3HAHUEM
BaXHOCTH MaTEMaTHYECKOT0 00pa3oBaHus Ha MPOTSHKEHUH BCEH JKU3HU /IS YCTICUTHON MPOQeCcCHOHATBHON eI TETLHOCTH U Pa3BUTHEM
HEOO0XOAUMBIX YMEHHI; 0CO3HAHHBIM BHIOOPOM U IIOCTPOCHUEM MHIUBUAYAJIbHON TPACKTOPUU 00Pa30BaHUs U KU3HEHHBIX IIJIAHOBC YYETOM
JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHME: CIIOCOOHOCTBIO K 3MOIIMOHAILHOMY U 3CTETHYECKOMY BOC
OPUATHIO MaTEMATHUYECKUX 00BEKTOB, 3a/1a4,pEIICHUN, pacCyKIEeHUI; YMEHUIO BUJIETh MaTe
MaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT0 MIO3HAHHUSA: OPUEHTAIMEN B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUYHBIX NPEACTAaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHS YeNIOBEKa, IPUPOAbI U 00IECTBA, TOHUMAHUEM MaTeMaTHYeCKO HaykH Kakc(epsl 4eIoBeUYeCcKOi 1esTeIbHOCTH,
3TanoB €€ pa3BUTUS U 3HAUMMOCTH JIJIS1 pa3BUTHS LIMBUIIM3ALlMHU; OBJIAZICHUEM SI3bIKOM MaTEMAaTUKH U MAaTEMATUYECKOUN KyJIbTYpOl KaK CpeACTBOM
MIO3HAHUS MHUPA;0BJIaJICHUEM IIPOCTEUITNMHU HABBIKAMU HUCCIIEI0BATEIBCKON ACSTEIBHOCTH.

duznyeckoe BOCIUTAHUE, JopMUPOBaHUE KYJIbTYPbI 310POBbS M IMOIHOHAIBHOIO 0J1ar0NOJY4YHUsi: TOTOBHOCTBIO IPUMEHSTh
MaTeMaTHYeCKUe 3HaHUs B MHTEPECax CBOETO 3/10pOBbs, BEJCHHUS 3J0POBOTr0 00pa3a KU3HU (310pOBOE NMUTaHKUE, COANTaHCUPOBAHHBIN PEXUM
3aHSATUN U OTAbIXA, PETyJIsApHas pU3nUecKasiakTUBHOCTD); CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOTI'0 ’K€ MTPaBaJpyroro 4ejaoBeKa.

JKO0JIOTHYECKOe BOCIIUTAHNE: OPHEHTAllMEN Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HaHUH ISl pelIeHus 3aa4d B 001acTU COXPaHHOCTH
OKpY>KaloIel cpeibl, IIIAaHUPOBAHUS MOCTYIKOB U OLEHKU X BO3MOXKHBIX MOCJIEIACTBUMN /ISl OKpYXKarollei cpe/ibl; 0CO3HAaHUEM II00alIbHOTO
XapakTepa dKOJOTMYECKHUX MPoOIeM U MyTel UX pelieHusl.

JIuunocmmuoie pezynibmamel, obecnevugarujue a0AGnMayuIo 00y4auezoca K UsMEHAIOUWUMCAYCA08UAM COYUATbHOU U NPUPOOHOU
cpeowl:



® TOTOBHOCTBIO K ICHCTBHSM B YCJIOBUSAX HEONPEAEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 NPAKTUYECKYIO
JeSTEeIbHOCTD, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX JOACH, IpruoOpeTaTh B COBMECTHOM JI€ATEIIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETCHIIIH U3 OTIBITA IPYTUX;

® HEoO0XOAMMOCTBHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM uHciie (OpPMYINPOBATh UICH, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUSIX, B
TOM YHCJI€ paHEee HE U3BECTHBIX, OCO3HABATH NE(UIUTHI

® COOCTBEHHBIX 3HAaHMI M KOMIETEHTHOCTEH, IIIAHUPOBATh CBOE PAa3BUTHE;

® CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIUIO KaK BBI30B, TPEOYIOIINI KOHTPMED,
KOPPEKTHPOBATh MPUHIUMAEMbIE PEIICHUS U ACHCTBHS, (POPMYIHPOBATHU OLIEHUBATh PUCKH U TOCIIEACTBUSA, JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3yabTaThl OCBOSHUS MPOTPaMMBI yU4eOHOTO Kypca «I'eoMeTpus XapaKTepru3yroTCsl OBJIAJICHUEM YHUBEPCANbHbIMU
NO3HABAMENbHBIMU OEUCMBUAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUSHBIMUOCUCMBUAMU U YHUBEPCAIbHBIMU PESYIAMUGHBIMU OCliCIMBUAMU.
1) Vuueepcanvhvie noznasamenshole oeticmsus obecneuusaiom Gopmuposanue 6a306bix KOCHUMUBHBIXNPOYECCO8, 00YUAIOWUXCcsl (0c80eHUe
MemOo008 NOHAHUSL OKPYHCAIOUe20 MUpaA, NPpUMEHEeHUe T02UEeCKUX, UCCAe008ameNbCKUX Onepayuil, yMeHull pabomams ¢ uHgopmayuetr).
ba3oBble Jiornyeckue 1eiicTBUA:
O BBUIIBIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHUYECKUX 0OBEKTOB, TOHATHI,0THOLIEHUN MEXIY MOHSATUSIMU,

(bopMynrpoBaTh ONpPEaEICHUS MOHITHIA;, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIACCH(HKAIINK, OCHOBAHUS ISl 0000IIEHHS U CPABHEHHUSI,
KPUTEPUUIIPOBOAMMOTO aHAJIH34;

O BOCIPUHUMATh, GOPMYIUPOBATH U TPEOOPA3OBHIBATH CY)KJICHHS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIE, €IUHUYHbIE, YACTHBIE U OOIIIHE;
YCIIOBHBIE;

O BBIIBIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (haKTax, TaHHBIX,HAOIIOICHHUSIX U YTBEPKICHUSIX
npejaraTb KpUTEPUM JJIsl BBISBIICHUS 3aKOHOMEPHOCTENW U IIPOTUBOPEUNIA;

O JIeJIaTh BBIBOJIBI C MCITOJIB30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIFOUEHN W, YMO3aKIFOUEHUH 110 aHAJIOTHH;

O pa3bupaTh JOKa3aTENbCTBA MATEMATHUECKUX YTBEPKICHUH (MIPsIMbIE K OT MIPOTUBHOTO), TPOBOAUTHCAMOCTOSATEIHHO HECIIOKHbBIE
JI0Ka3aTelIbCTBa MaTeMaTHYECKUX ()aKTOB, BHICTPAUBATh apTyMEHTAIIUI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

O BBIOMPATH CIIOCOO pemIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIONPATh HAMOO0JIee MOIXOIAIINN C yIETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKune 1eiicTBUA:
O HCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENLCKUI HHCTPYMEHT O3HAHUS; POPMYTHUPOBATH BOMPOCHI,(PUKCUPYIOIINE TPOTUBOPEUHE,

mpo0JIeMy, CaMOCTOSTENIHFHO YCTaHABINBATh HCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHEHHE;

O TPOBOJAUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY TUIaHY HECIOXKHBINA IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIEI0BAHHUE 10 YCTAHOBJICHUIO
0c00EHHOCTEH MaTeMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEH 00BEKTOBMEXKTY CO00I; CAaMOCTOSITENBHO (hOpMYIMPOBATH 0000IIEHHUS U BBIBOJIBI 1O



pe3ynbTaTaM MpoBeaEHHOTO HaOIIOACHNS, HCCIIeI0OBAaHMS, OLIEHUBAThH JOCTOBEPHOCTH TOIYYCHHBIX PE3YIbTaTOB, BEIBOIOB HOOOOIICHHI;
O IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IIPOLECCA, & TAK)KE BBIIBUIaTh MPEAIIOI0KEHUSA O €TOPA3BUTHH B HOBBIX YCIOBHSIX.
Pabora ¢ nndgopmanmeii:
® BBIABIATH HEAOCTATOUHOCTh U U30BITOUYHOCTh MH(POPMALIMH, JAaHHBIX, HEOOXOAMMBIX JJIs pellIeHHsI3a/1au1; BEIOUPATh, aHAIU3UPOBATH,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIMIO PA3IMYHBIXBUOB U (POPM IPEICTABICHHUS;
e BRIOMpaATH POpPMY MpeaCTaBICHUS HH(POPMAIIUK U WILTIOCTPUPOBATH pPeLIacMble 33Jjaul CXEMaMHU, TuarpaMMaMu, HHOU TpauKoi U UX
KOMOMHAIMSIMH;
® OLIEHUBATh HAIEKHOCTh HH(POPMALIUH 110 KPUTEPHUSIM, IPEAJIOKEHHBIM YUUTENIEM UIHCHOPMYINPOBAHHBIM CAMOCTOSITEIHHO.
2) VYuusepcanvhnvie KoMMyHuKamugnsle oelicmsus 0becneuusaiom chopmupo8aHHOCHs COYUATbLHBIXHABLIKOE 00YYAIOUUXCSL.
Oo0menue:
® BOCIPUHUMATH U (POPMYIUPOBATH CYXKIECHUS B COOTBETCTBUH C YCIOBHUSIMH U LEISIMHU OOLIEHUS;ICHO, TOUHO, FPAMOTHO BbIpaXaTh CBOIO
TOYKY 3p€HUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS 110 X0y PELIEHUS 3a7aul, KOMMEHTUPOBATh MTOJIy4YE€HHBIH
pe3yJIbTarT;
® B XO0JI€ 00CYX/I€HHUS 33]1aBaTh BOIPOCHI 110 CYIIECTBY O0CYKJaEMON TEMBI, IPOOJIEMBI, PEIIaeMOi3a1auu, BbICKA3bIBATh UIIEH,
HAIICJICHHBIE HA IIOUCK PEIIEHHUS; CONMOCTABIIATE CBOU CYXKIAEHHUS C CYKACHUSIMH APYTHX YYaCTHUKOB IHAIIOTa, 00HAPYKUBATH pa3ndre U
CXOZICTBO TO3MIINI; BKOPPEKTHON (hopMme (GOpMyITHPOBATh Pa3HOTIIACHS, CBOU BO3PaKCHUS;
® [IPEJICTABIISTh PE3YJAbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA; CAMOCTOSITEIBHO BEIOMPATh HOPMAT BBICTYILIICHHUSI C
yu€TOM 3314 MPE3CHTALMN U 0COOCHHOCTEHAYIUTOPHH.
CoTpyaHnuecTBo:
® TIOHUMATh U UCTOJIb30BAThH MPEUMYILECTBA KOMaH/IHOW U MHAMBUYaTbHOMN pabOThI MPU PEIIEHNNYy4eOHbIX MaTeMaTUYECKHX 3a/1ay;
® NPUHUMATh L€Ib COBMECTHOM JEATEeNIbHOCTH, IUIAHMPOBATh OpPraHU3allil0 COBMECTHOM paboThI, paclpenensTh BUAbI padoT,
JIOTOBapUBAThCS, 00CYKIaTh MIPOLECC U pe3yabTaT paboThl; 00001IIaTh MHEHHS HECKOJIBKUX JIO/IEH;
® y4YacTBOBATh B IPYMNNOBBIX (popmax paboThI (00Cyk1eHUsI, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI UJIP.);
®  BBINOJIHATH CBOIO YaCTh PabOThI U KOOPJMHHUPOBATH CBOM JIEHCTBUS C JPYTUMH YWIEHAMH KOMaH/Ibl;
® OIIEHMBATh KAYECTBO CBOETO BKJIA/1a B OOLIUI IPOAYKT 1O KPUTEPUAM, CHOPMYIMPOBAHHBIMYYaCTHUKAMH B3aUMO/ICHCTBHSL.
3) Vuusepcanvuvie pecynamuesnsie oelicmeus obecneyusaiom opmuposanue CMoblCI08blX YCMAHOBOK UNCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranu3anusi:
CaMOCTOSITENTbHO COCTABJIATH IJIaH, JITOPUTM pEIIeHUs 3a/1a41 (MM €ro YacTb), BHIOUPATh COCOOPELIeHUS ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM ¢ y4ETOM HOBOM MH(OpMALIUH.
CaMOKOHTPOJIb:
e BIAJETh CIOCOOAMH CaMONPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ysibTaTa pelieHusIMaTeMaTuyecKoi 3a1a4u;
® [peABHUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD [P PEIICHUHU 3a]1a4H, BHOCUTH KOPPEKTUBBI BIEATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIIEHUBATbh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABICHHON 1IENTU U YCIOBUSAM, OOBACHATH MPUYMUHBI JOCTHKEHHS U



HEIOCTHKEHHS 1ENIN, HAXOAUTh OIIHOKY, JaBaTh OLIEHKY PHOOPETEHHOMY OTIBITY.
HNPEAMETHBIE PE3YJIbTATbBI

OcBoenune yueOHOro Kypca «I'eomeTpusi» Ha ypoBHE 8 Kilacca TOJDKHO 00eCIeYrBaTh JOCTHIKEHUECIICTYIOIINX MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB:
e Pacno3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, MOJIB30BATHCS UX CBOMCTBAMUIIPU PEILICHUH T€OMETPUUECKUX
3azad.

[IpuMeHsTh CBOMCTBA TOUKH MEpEeceUeHUs MEIUaH TPEYTroJIbHHUKA (LIEHTPa Macc) B peLUICHUH 3a/1a4.

Brnanets nonsiTem cpenHel JIMHUU TPEYroJlbHUKA U TPANEIUH, IPUMEHSTh UX CBONCTBA MPUPEIICHUU T€OMETPUIECKIX 3a/1ay.

[Tonb3oBatbes Teopemoii Paeca U TEOPEMO O MPOMOPIIMOHATBHBIX OTPE3KaX, IPUMEHATh UX JUISIPEIICHUS TPAKTUYECKHUX 3a7ay.

[IpuMeHaTh IpU3HAKK TTOI0OUS TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonmp3oBatbes Teopemoii [Tudaropa muis peneHns TeOMeTPUYECKIX M MTPAKTUYECKHX 3a/1a4.

Crpouth MaTEMAaTUYECKYIO MOJIEIb B MPAKTUYECKUX 3a/1a4aX, CaMOCTOSITENIbHO JIE1aTh YePTEX U HAaXOAUTh COOTBETCTBYIOIIME JUIUHBI.

Bnanets NoHATUSAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOTO yIja MPsSMOYTOJIbHOIO TPEYrOJIbHUKA.

[Tonp30BaTbCs STUMU TTOHATHUS MU JIJIS PEIICHHS MPAKTHUYECKUX 3a/1a4.

BeraucnsaTh (pa3aMdHBIME CITIOCOOAMH ) TUIOIIA (b TPEYTOJIbHUKA U TUIOIIAH MHOTOYTOJIBHBIX (DUTYP(ITOJIB3YSCh, TJIe HEOOXOAMMO,

KaJIbKYJISTOPOM).

[TpuMeHsTH MOy4eHHBIE YMEHHSI B TPAKTUYECKHX 3ajauax.

e Braaerh NOHATUSIMHU BIIUCAHHOTO U IIEHTPAILHOTO YyIJIa, UCIOIh30BaTh TEOPEMbBI O BIMCAHHBIX YTJIAaX, YIJIaX MEXIY XOpJaMu
(CeKylIuMu) U yriie MexIay KacaTeJlbHON U XOpJ0W MU peIIeHnH FeOMETPUUECKUX 3a1a4. BiageTs NoHATHEM ONMCAaHHOTO
YeThIPEXYTObHUKA, PUMEHITH CBOMCTBA OMUCAHHOTOUETHIPEXYTOIBHHIKA MPU PEIICHUH 3a/1a4.

e [IpuMeHSTH MONYYCHHBIC 3HAHUS HA TTPAKTUKE — CTPOUTH MaTEMaTUYECKHE MOJIEIH JIJIsl 3a/1a4peaibHOM KU3HU U TIPOBOJUTH
COOTBETCTBYIOIIHME BBIUMCICHUS C TPUMEHEHUEM MTOA00MS ¥ TPUTOHOMETPHH (TIOJIB3YSCh, T/I€ HEOOXOIMMO, KATBKYIATOPOM).

PA3JIEJ 3. COAEP)KAHUE TEM YYEBHOT' O KYPCA.

7 KJIIACC. TEOMETPUS

HauanbHbie noaTus reomerpun. Todka, Ipsimasi, OTpe30K, J1yd. YToi. Buael yriios. Beprukaibabie U CMEXHBIE YIUIBL. bruccekTpuca yria.
Jlomanasi, MHOroyroibHUK. [lapaienbHOCTh U epHeHIUKYISIPHOCTD MpsAMbIX. CummeTpuyHble GUrypsl. OCHOBHbIE CBOMCTBA OCEBOM CUMMETPUHU.
[Ipumepsl cuMMeETpHUH B OKpyskarolieM Mupe. OCHOBHBIE IIOCTPOEHUS C MTOMOIIBIO HUPKYJS U TuHelku. TpeyronbHuk. Beicota, Mmeanana,
OuccekTpuca, ux cBoiictsa. PaBHoOepeHHBIN 1 paBHOCTOPOHHMN TpeyroiabHUKH. HepaBeHCTBO TpeyronbpHuka. CBOMCTBA U MPU3HAKU



paBHOOEPEHHOTO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa TpeyroiabHUKOB. CBOMCTBA M MPU3HAKHU MapajliebHbIX NPsAMbIX. CymMMa yriioB
TpeyrojbHuKa. BHemHue yribl Tpeyronbauka. [Ipsimoyronbselil TpeyronbHuK. CBOWCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHOM K
runorenyse. [Ipu3Haku paBeHCTBa PAMOYIOJIbHBIX TPEYroJbHUKOB. [IpsMOyrobHbIi TpeyroapHuk ¢ yriiom B 30°. HepaBeHcTBa B reOMETpUH:
HEPaBEHCTBO TPEYrOJIbHHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH, TeopeMa 0 0OJIbIIeM yriie U O0JbIIeH CTOPOHE TpeyroibHuKa. [lepnenauxyssp u
HakJIOHHad. ['eomeTpudeckoe MecTo Touek. bruccekTpuca yria u cepeiMHHbIN NepHeHAUKYIISP K OTPE3KY KaKk T€OMETPUUYECKHUE MECTA TOUEK.
OKpy>KHOCTb U KpYT, XOpJla U TUaMeTp, UX cBoicTBa. B3aumMHoe pacnonoxeHne oKpyHOCTU U npsaMoiil. KacarenbHas u cekyiast K OKpY>KHOCTH.
OKpyKHOCTb, BIIMCaHHas B yroil. BnucanHas u onrucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC.'EOMETPUA

Yetsipéxyronbuuku. [lapamienorpamm, ero npu3Haku u cBoicTBa. YacTHbIE cilyyad MapajuieaorpaMMoB (IIPSMOYTOJIbHUK, pOMO, KBaJIpar),
UX MPU3HAKU U cBOMcTBa. Tpamneuus, paBHOOOKas Tpameuus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHast Tpanenus. Meros yiABOEHUS MEAUAHBI.
IlenTpanpHas cummerpus. Teopema daneca u TeopeMa 0 IPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue JMHUM TPEYroJbHUKA U Tpaneuuu. Llentp mace
TpeyronpHuka. [logobue TpeyronbHUKOB, K0d(pduuuent nogodus. IIpuzHaku momodust TpeyrosbHUKOB. [IpuMeHeHHenoqo0us pH penIeHUN
npakThyeckux 3anad. CBoicTBa Iuiomaaed reomerpuuyeckux ¢uryp. dopmynsl Uil IUIOIIAAM TPEYrojbHUKA, NapajiesorpaMMa, pomba u
tpanenu. OTHOIIEHHE IUIoIa el mo00HBIX (GUTyp. Beraucnenue miomanel TpeyroibHUKOB 1 MHOTOYTOJILHIKOB Ha KiieT4aroil Oymare. Teopema
[Tudaropa. [Ipumenenne teopemsl [ludaropa npu pemeHny npaktuueckux 3agad. CHHYC, KOCHHYC, TAaHF€HC OCTPOro yria HpsSMOYTOJIBHOTO
TpeyrojabHuKa. OCHOBHOE TPUTOHOMETPHUECKOETOXKAecTBO. Tpuronomerpuueckue pynkunu yrios B 30°, 45° u 60°. BnucaHHbIe U LIEHTpaIbHbBIE
YIJBl, YTOJI MEXIY KacaTeJbHOM M XOpAOW. YTIJIBI MEXAY XOpAAMM M CEKyIIMMH. BNMCaHHBIE M ONMCAHHBIE YETHIPEXYTOJbHUKU. B3ammHoe
pacrnoyiokeHue AByX okpykHoctei. Kacanue okpyxknocteit. O01ue kacaTelbHbIe K TBYM OKPYKHOCTSIM.

9 KIIACC. TEOMETPUAI.

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO. DOpMYIIbI IPUBEACHUS. PellieHne TpeyroJbHUKOB.
Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PelieHre npakTHYecKux 3a/1a4 ¢ UCI0JIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CUHYCOB.
IIpeoOpaszoBanue nogobus. Ilogobue cooTBETCTBEHHBIX 1eMEHTOB. Teopema 0 MPOu3BeICHUH OTPE3KOB XOP/, TEOPEMBI O IPOU3BECHUN OTPE3KOB
CEeKYILUX, TeOpeMa O KBajpaTe KacareabHoi. BekTop, 1rHa (Mo1ysib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIMOIOXKHO HaIllpaBJIEHHbIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpallui HaJl BEKTOpaMHU. PaznokeHne BEKTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! Bektopa. CkansipHOE IPOU3BeIeHNE BEKTOPOB, MPUMEHEHUE JIJIsl HAXO0XKIEHUS JJIMH U YIJI0B. JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTH.
VYpaBHEHMSI IPAMOI U OKPYKHOCTH B KOOPAMHATAX, IEPECEUEHUE OKPYKHOCTEH U MPsIMBIX. MeTo1 KoopAMHAT U ero npuMeHeHue. [IpaBunbHble
MHOTOYTroJbHUKHU. JlTuHA OKpy>KHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BRIYUCIEHHE JJIMH AYT OKpy»kHocTel. [lnomane kpyra, cekropa,
cerMeHTa. JIBMKeHus INIOCKOCTH U BHYTPEHHUE CUMMETpUH QUryp (3s1ieMeHTapHble npeactaBienus). [lapannensusiii nepenoc. [ToBopor.



Paznen 4. TEMATHYECKOE IINTAHUPOBAHHUE.

7 KIIACC.TEOMETPUSA

HaumenoBanue Ko- OcHoBHOE OcCHOBHBIE BU/IbI JESITEIBHOCTH 00YyUYaIOIIUXCS
TEMBI Kypca BO coJiepKaHue
4acoB
IIpocreiimme 14 | Ilpocreiimue reoMeTpuueckiue 00beKThl. | @OPMYIHPOBATH OCHOBHBIEC OHSTUS U ONPEACICHUS.
TEOMETPUUECKUE MHOroyroiapHuK, JIoMaHasl. Pacno3naBaTh n3yueHHble reoMeTpudeckue GUrypsl,
¢Gurypsl 1 UX CBOICTBa. CMexHbIE U BEpPTUKAJIbHBIE YTJIbL. OIPENEIATh X B3aMMHOE PACIOJIOKEHHUE, BBIIIOJIHATD YEPTEXK 110
N3mepenue Pabora ¢ npocrelmmMu yepTexamu. ycioButo 3ana4u. IIpoBoauTs npocreiiniye NoCTPOCHHUS €
reOMETPUYECKUX N3mepenue JIMHEWHBIX U YIJIOBBIX ITOMOILBIO UUPKYJIA U TUHEHKU. U3MepsATh JINHEHHbBIE U
BEJIMYUH BEJIMYMH, BEIYUCIICHHE OTPE3KOB U YIJIOB | YIJIOBBIE BEIMYMHBI T€OMETPUYECKUX U IPAKTUYECKUX OOBEKTOB.
OnpeneasaTs «Ha I71a3» pa3Mephl peaabHbIX 00bEKTOB,
IPOBOJUTH IPpyOyI0 OLIEHKY UX pa3mepoB. Pemarts 3axauu Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJIWYMH yriioB. Pemars 3axa4un
Ha B3aHMHOE PacIoJIOKEHUE FeOMETPUUECKUX (puryp.
[poBoauTh KiIaccuPUKANUIO YIIIOB, BBIYUCIISTh TUHEUHBIE U
YIJI0BBIE BEIMYHMHBI, IPOBOIUTH HEOOXOJMMBbIE JJOKa3aTeIbHbIE
paccyk/ieHHs. 3HAKOMMTBCS € UCTOpUEN Pa3BUTHS T€OMETPUU
TpeyroibHUKH 22 | [lonsTHe O paBHBIX TPEYTOJIbHUKAX U Pacno3HaBaTth napbl paBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
IIEPBUYHBIE MPECTABICHUS gyepTexkax (C ykazaHueM IMpHU3HaKoB). BLIBOAUTH cieacTBus
0 paBHbIX ¢urypax. Tpu npuzHaka (paBEHCTB COOTBETCTBYIOIUX JIEMEHTOB) U3 PAaBEHCTB
PaBEHCTBA TPEYTOJIBbHUKOB. TPEYTrOJIbHUKOB. @OPMYJIMPOBATH ONpPele/ICHU
IIpu3Haku paBeHCTBA NPSMOYTOJIBHBIX OCTPOYT'OJIBHOT'O, TYIIOYT'OJIBHOTO, IIPSIMOYT'OJIBHOTO,
TPEYroJIbHUKOB. CBOMCTBO MEIMAHBI paBHOOEAPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKOB;
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, OUCCEKTPUCHI, BBICOThI, MEIMAHBI TPEYTOJIbHUKA; CEPETUHHOTO
MIPOBEAEHHON K THIIOTEHY3€. MEPIEHAUKYIISIPA OTPE3KA; MEPUMETPA TPEYTOJIbHUKA.
PaBHOOe/1peHHbIE U PABHOCTOPOHHUE ®opMyIHpPoOBaTH CBOMCTBA M MPU3HAKM PaBHOOEIPEHHOTO
TpeyrojabHuKa. CTPOUTH YepPTeskH, periaTh 3aJJa4l ¢ HOMOIIbIO
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TpeyroJbHUKHU. [Ipu3Haku u cBOMCTBa
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
HepaseHcrtBa B reomerpuu.
[IpssMOYTONBbHBIN TPEYTOJIIBHUK C YTIIOM
B 30°.

HAXO0JICHUS PaBHBIX TPEyroibHUKOB. [IpUMeHATH pU3HAKH
PaBEHCTBA NMPAMOYTOJIbHBIX TPEYTOJIBHUKOB B 33/1a4ax.
Hcnoab30BaTh UGPOBBIE PECYPCHI IS HCCIIEA0BAHUS

CBOICTB M3y4yaeMbIX GUTryp.3HAKOMHUTBLCS C UCTOPHEH pa3BUTHUS
reOMETpUU

[TapannenbHble 14 | [TapannenbHble IpsMbIE, UX CBOWCTBA. PopMyJIMPOBATH ITOHATHE NTAPAJIJICIIBHBIX MPSIMBIX,

IIpsIMBIE, CYMMa YIJIOB Hakpecr nexaiune, COOTBETCTBEHHBIE M | HAXOAUTH IIPaKkTU4ecKue npuMepsl. U3yyaTs cBoiicTBa yIioB,

TPEYroJIbHUKA OJTHOCTOPOHHUE YIJIbl, 00pa30BaHHbIC 00pa30BaHHBIX [IPH NEPECCUEHUH MAPAIICIbHbIX IPAMBIX
IIpY NIEPECEUYECHUH ITAPATUICIBHbBIX cexyuei. IIpoBoauTh A0Ka3aTEIBCTBA IAPAJLIEIIBHOCTH IBYX
npsiMbIX cekymieit). [Ipusnax HPSMBIX C TIOMOIIBIO YIJIOB, 00pa30BaHHBIX MPH NEPECEUCHUN
[apaIIEIBbHOCTH NIPSMBIX Yepes ITUX NPAMBIX TPEThEU NMPAMON. BBIYMCIATH CYMMY YIJIOB
PaBEHCTBO PacCCTOSHUI OT TOYEK OJHOM | TPEYTrOJIbHMKA U MHOroyrosibHuKa. HaxoauTh 4yncioBblie u
npsiMoii 10 BTopoi npsmoil. Cymma OYKBEHHbIE 3HAUEHHUS YIJI0B B T€OMETPUUECKUX 3ajjauax C
YIJI0B TPEYroJdbHUKA. BHemHNe yrisl HCII0JIb30BAaHUEM TEOPEM O CYMME YIJIOB TPEYIOJIbHUKA U
TPEYTrOJIbHUKA MHOTOYTI'OJIbHUKA. 3HAKOMHUTBCS C UCTOPUEN PA3BUTHUS

reOMETPUHU

OKpy’>KHOCTb U KpYT. 14 | OxpyXHOCTb, XOpJla U TUAMETP UX ®opMyIMPOBATH ONPEACICHUSA: OKPYKHOCTH, XOPABI,

I'eomerpuyeckue cBoiicTBa. KacarenpHas JMaMeTpa U KacaTelIbHOM K OKpyKHOCTH. M3y4yaTh UX CBOICTBa,

IIOCTPOEHUS K OKpyx)HOCTU. OKpPYX HOCTb, IIPU3HAKH, CTPOUTH YepTexu. MccaenoBarhb, B TOM 4ucie

BnycanHas B yroiu. Ilonstue o I'MT,
IIPUMEHEHHE B 3a7a4ax. buccekrpuca u
CEPEIUHHBIN MEPIEHIUKYIIAP

KaK F€OMETPUYECKHE MECTA TOYEK.
OKpyKHOCTb, ONIMCAHHAs OKOJIO
TpeyroibHuKa. OKpYyKHOCTh, BHUCAHHAS
B TpeyrosubHUK. IIpocreiimune 3anaun

Ha TIOCTPOEHUE

UCIIONB3YS IU(PPOBBIE PECYPCHI: OKPYKHOCTh, BIIMCAHHYIO B
YTOJI; HEHTP OKPYKHOCTH, BIIMCAHHOW B YIOJI; PABEHCTBO
0oTpe3koB KacarenbHbIX. Mcnmosb3oBath MeTon ['MT s
JI0Ka3aTeNbCTBA TEOPEM O MepeceyeHN OUCCEKTPUC YTIIOB
TPEYTrOJIbHUKA U CEPEAUHHBIX NEPIEHAUKYISPOB K CTOPOHAM
TpeyrojibHuKa ¢ nomoiibio ['MT. OBJiageBaTh NOHATUAMU
BIIMCAHHOW U ONUCAHHOM OKPY>KHOCTEHN TPEYTrOJIbHUKA,
HAaXOJUTh LIEHTPBI 3TUX OKPYKHOCTEH. Pemiats 0CHOBHBIE
3a71a4 Ha IOCTPOCHUE: YIJIa, PABHOIO JAaHHOMY; CEPEINHHOIO
MEPIECHANKYJISIpa JaHHOTO OTPE3Ka; MPSIMOM, MPOXOASAIIEH Yepes
JIAHHYIO TOUKY U NEPIEHIUKYIISIPHON JaHHOM NPAMOWU;
OMCCEKTPUCHI JAHHOTO yIJia; TPEYroJbHUKOB

10 Pa3JIMYHBIM AJIEMEHTaM. 3HAKOMUTBHCH € HCTOPH e
pa3BUTHS TEOMETPUU
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IToBTOpEHUE, 4 [ToBTOpenue u 0000IIEHHE OCHOBHBIX

000011IeHrEe 3HAHUI MOHSITUN U METOJIOB Kypca 7 Kilacca

Pemathb 3aga4un Ha MMOBTOPCHHUC, NIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3JIMYHBIMU YaCTsIMHU Kypca

OBLIEE 68
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME
KoimuecTBo yacoB DJleKTpoHHbIe (LN (ppoBbIE)
HaumeHoBaHue pa3/ieioB U TeM o0pa3oBaTe/ibHbIEPeCYPChI
Ne NPOrpamMMbl Beero KP 1P
n/n
[Ipocreiimme reometpuyeckue GUrypsl v
1 v 14 1 2 bubnunorexa IIOK
WX CBOMCTBA. MI3MepeHue reoMeTpuIecKux
R —— https://m.edsoo.ru/7f415e2e
bubmuorexa [JOK
2 T 22 1
PEYTOTBHIIH 1 https://m.edsoo.ru/7f415e2e
3 HapaJIJIeJ'ILHLIe IIPpsAMBIC 14 5 Buoauorekxa HOK
1 https://m.edsoo.ru/7f415e2e
4 OxpyKHOCTB U KpyT. [ 'eomeTpruyeckue 14 L Bu6nuorexa [{OK
TOCTPOCHNA 0 https://m.edso0o.ru/7f415e2e
. bu6mmoreka [IOK
5 IToBTOpenue, 00001MIEHNE 3HA 4 0
PrOperH FHEHHE SHAHHH 0 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4

8 KNIACC.TEOMETPUAA
HaumenoBanue Ko- OcHoBHOE OcHoBHBIE BUBI ACITETLHOCTH 00YyJaIOIINXCsI
TEMBI Kypca BO coJiep>KaHue
4acoB
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YeTpIpEXyroIbHUKA

12

[Tapannenorpamm, €ro NpyU3HaKku u
cBoiicTBa. YacTHbIE Ciiyyan
napauieIorpaMMoB (IIPsIMOYTOJIbHHUK,
pomO, KBaapar), uX MpU3HAKHA U
cBoiictBa. Tpamnenus. PaBHobokas u
MpsIMOYTOJIbHAS Tpanenuu. MeTos
yIBOEHUS Menuanbl. L{enTpansHas
CUMMETpHUSs

M300pakaTh M HAXOAUTH HA YEPTEKaX YETHIPEXYTOILHUKU
pa3HbIX BUJOB U UX dJeMEHTH. DPOpMyJIHPOBATH
onpeiesIeHUs1: IapajuIeIorpaMmMa, IpsIMOYroJIbHUKA, poMOa,
KBaJipaTa, Tpaneuuu, paBHOOOKOH! Tparenuu, npsMoyrojJbHOMI
Tparnenun. Jloka3bIBaTh U UCNOJIb30BATH NIPU PellleHUH 3a1a4
MPU3HAKU U CBOWCTBA: MapajuieorpaMMa, IpsiIMOYToJIbHUKA,
poMmb0a, KBajpaTa, Tpaneuy, paBHOOOKOW Tpamnemuy,
psIMOYTOJIbHOM Tparnenuu. IIpuMeHsATH MeTo/ YABOCHUS
MeuaHbl TpeyroiabHuka. Mcenmosb30BaTh UGPOBBIE pECypChl
JUTSL UCCTIEIOBAHUS CBOMCTB M3y4aeMbIX (PUTyp. 3HAKOMHUTbHCA €
HCTOpHell Pa3BUTHUS TEOMETPUHN

Teopema ®aneca u 15 Teopema ®aneca u Teopema o IIpoBoaANTH MOCTPOCHHS C IOMOILBIO LIUPKYJISA U JIMHEWKH C
TeopemMa IIPONIOPLIMOHAIBHBIX OTPE3KaXx. HCIIONIb30BaHue TeopeMsl Daneca U TeOpEMBI
0 NPONOPLIMOHAIBHBIX CpenHsist TMHUA TPEYroJIbHUKA. 0 NIPONOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
oTpe3Kax, oJ00HbIe Tpaneuus, e€ cpeaHss TUHUA. IIPONOPLUMOHAIBHBINA OTpe30K. IIpoBOAUTH 10Ka3aTEIBLCTBO
TPEYrOJIbHUKU [IponopunonansHbie 0Tpe3Ku. LleHTp TOT'0, YTO MEJMaHbl TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOU
Macc B TpeyroiapHuke. [1on1o0HbIE TOYKE, U HAXOAUTh CBA3b C LIEHTPOM MAaCC, HAXOIUTh
TPEyroJbHUKHU. TpU MpU3HaKa NoJ00Hs | OTHOIIEHHUE, B KOTOPOM MEAMAHBI JeNATCS TOUKOH UX
TpeyroibHUKOB. [Ipumenenue nogobus | nepeceuenus. Haxoqutb mogo0HbIe TPEYTOJIbHUKU Ha TOTOBBIX
IIpU PELIECHUU NTPAKTUYECKUX 3a1a4 YyepTexax ¢ yKa3aHHeM COOTBETCTBYIOIIUX MPU3HAKOB MOI00US.
Pemarsb 3a5aum Ha M0100HbBIE TPEYTOJBHUKH C IOMOIIIBIO
CaMOCTOSTEIIBHOTO IIOCTPOCHUS YEPTEKEN U HAXOKACHUSA
01I00HBIX TpeyroibHUKOB. IIpoBOAUTH J0Ka3aTeIbCTBA C
UCIOJIb30BaHUEM MTPU3HAKOB N0100us. [loka3bIiBaTh TpU
IpHU3HaKa no100us TpeyroibHUKOB. IIpMMeHATH OTyYeHHbIE
3HAHUA IIPU PELICHUU T€OMETPUYECKUX U MPAKTUYECKUX 3a1aY.
3HAKOMMTBCS C NCTOPHEN pa3BUTHUS TEOMETPUH
ITnomans. 14 CaolicTBa III0IIAIEH TEOMETPUIECKUX OsJiageBaTh NePBUYHBIMHU NPEACTABJIEHUAMH 00 0o01IeH
Haxoxnenne ¢buryp. @opMyIibl 171 MIIOIIATU TEOpHUH IUIOIIaU (Mephl), (POPMYJIMPOBATH CBOWCTBA IUIOIIAIH,
IJI0LAne TPEYroJIbHUKA, ITapaJljIesiorpaMma, BBISICHATB MX HArJIATHBINA CMbICT. BIBOAUTH hopMyibl
TPEYTOJIbHUKOB Tpaneuuu. Berauciienne miomanen IUIONIAIA TApAJUIEIIOTPAMMA, TPEYTOJIbHHUKA, TPATICLIUH U3

¥ MHOTOYTOJIbHBIX
¢buryp. [Inomaamn
noJJOOHBIX (pUryp

cloHBIX Guryp. [Tnomamu duryp

(dbopMyIIbI IIIOLIAIM NPAMOYTOJIbHUKA (KBajipaTa). BeIBOAUTH
(GbOopMyIIbI IIOMIAAH BBITYKJIOTO YETHIPEXYTOJbHUKA Yepes3
JMaroHajIy u yroa Mexay Humu. HaxoanTs miomanu ¢uryp,
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Ha kyietyaToit Oymare. [linomaau
noAoOHbIX puryp. 3agauu ¢
MPAKTUYECKUM COJIEpKAaHUEM.
Pemienne 3a1a4 ¢ MOMOIILI0 METOAA
Bcmomorarenn,HOM 110 M

n300pakEHHBIX HA KJIETYaTON Oymare, MCIOJIb30BaTh
pa3Ouenue Gurypsl Ha 4acTH U 1octpanBanue. Pazoupars
NpHUMepPbI UCTIOIB30BAHUS BCIIOMOTaTEIbHOM IJIOMIA M JIs
peuieHus reomerpudeckux 3anad. Haxoaurs miomaan

o 00HBIX (pUryp. BHIYUCAATH MJIOIAAN PA3TUIHBIX
MHOTOYTOJIbHBIX (uryp. Pemarsb 3agaun Ha ruomais ¢
NPAKTUYECKUM COJICPKAHUEM

Teopema [Tudaropa u 10 Teopema [Iudaropa, u e€¢ npumenenue. | JdokaswsiBaTh Teopemy [Iudaropa, ncnoap3oBarTh e€ B
Hayajia TPUTOHOMETPUU OrnpezenieHne TPUTOHOMETPUUECKUX MPAKTUYECKUX BHIYUCIICHUSIX. DOPMYJINPOBATH ONPEICICHUS
(GbyHKIMI oCcTpOro yria TPUTOHOMETPUYECKHUX (YHKIIHI OCTPOTO yIiia, MPOBEPATH UX
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, KOPPEKTHOCTb. BBIBOAMTH TPUTOHOMETPUUECKHUE COOTHOLIEHUS
TPUTOHOMETPUYECKHUE COOTHOLICHUS B [IPSIMOYTOJIBHOM TpeyroibHuke. UcejienoBaTtb COOTHOIECHUS
B [IPSIMOYTOJIbHOM TPEYT OJIbHUKE. MEX/1y CTOPOHAMH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yIJIaMu
OCHOBHOE TPUTOHOMETPUUYECKOE B 45° 1 45°; 30° u 60°. Ucnosib30BaTh (HOPMYIIBI IPUBEICHUS U
TOKJIECTBO OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO AJIs1 HAXOXKICHUS
COOTHOILIEHUH MEXTy TPUTOHOMETPHUUECKUMHU (DYHKIUIMU
Pa3IMYHBIX OCTPBIX YIJIOB. [IpMMEHSATH MOTy4YeHHbIE 3HAHUS U
YMEHUS MPU PEIICHUH NMPAKTHYECKUX 331a4. 3HAKOMHUTBCS €
HCTOPHUEN Pa3BUTHSI T€OMETPHH
VYribl B OKpYKHOCTH. 13 Bnucanubie U eHTpaIbHbIE YIUIBL, Yroil | POpMyJIHpPOBATHh OCHOBHBIE ONPECICHUS, CBA3aHHBIE C yIiaMu
Bnucannseie n MEXy KacaTelbHOU U XOPIO0M. B Kpyre (BIMCAHHBIN YroJ, HeHTpalbHbIi yron). Haxoaurs
ONHUCaHHbIE VYTIibl MeXAYy XOpJaMU U CEKYIIHMH. BIMCAHHBIE YTJIbl, ONUPAIOLIUECS HA OJIHY AYTY, BBIYUCIATH
YETHIPEXyTOJIbHUKH. Bnucannsie u onrcanHbie YIJIbI ¢ IOMOIIIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O
Kacarenbnbie YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U BIIMCAHHOM YE€THIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.
K OKPYXHOCTH. cBoiicTBa. [[puMeHeHne 3TUX CBOMCTB HccaenoBathb, B TOM YKCIIE C TOMOIIBIO0 IU(PPOBBIX PECYPCOB,
Kacanue okpyxHocTeit MIPU PELIEHUHA TEOMETPUUECKHUX BIMCAHHBIE U ONTMCAHHBIE YETHIPEXYTOIBHUKH, BBIBOAUTDH MX
3ana4. BzaumHoe pacnonoxeHue 1Byx cBoiicTBa u nmpu3Haku. Mcnosb30BaTh 5TH CBOWCTBA U IPU3HAKU
OKpY>KHOCTEH, 00I111e KacaTeabHbIE. MIPU PEILICHUH 3a/1a4
Kacanue okpyxHocTei
[ToBTOpEHUE, 4 [ToBTOpEHNE OCHOBHBIX MOHSITHI U PemaTp 3a1a4un Ha NOBTOPEHUE, UIUTFOCTPUPYIOLIUE CBSA3U
000011eHIE 3HAHU METOJIOB KypCOB 7 U 8 KJIACCOB, MEXK1y Pa3JIMYHBIMH YaCTSIMHU Kypca
0000111eH1e 3HAHUHI
OBUIEE 68
KOJIMYCTBO
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YACOB I10
ITPOTPAMME

B cBs3u ¢ Tem, uTo B paboueil mporpaMmMe npeaycmarpubaercs TeMa «O0001eHe U cCuCTeMaTH3alus POrpaMMHOI0 MaTepHaia 3a Kype
reoMeTpu 7 Kiaccay - 4 yaca, TO KOJIU4YECTBO YacOB, MpeJiaraeMbiX B eiepalibHOI mporpamme, u3MeHsercs Ha uzyuenue reM «Teopema ®aneca u
TeopeMa O IPOTOPLHUOHATBHBIX OTPE3KaX, MOA0OHbIE TPEYTrOIbHUKNY - 14 yacoB (1o mporpamme 15 gacoB); «YTisl B okpyx)HOCTH. KacaTenpHbie K
OKPYKHOCTH» - 12 yacoB (1o nporpamme 13 gacoB); «I[IoBTOpeHHE OCHOBHBIX MOHATHH U METOJIOB KypCcOB 7 U 8 KJIaccOB, 0000IICHNE 3HaHMI - 2 Yaca
(mo mporpamme 4 yaca)

Tax ke U3MEeHEH MOPATOK U3YUEHUS TeM, IPEyCMOTPEHHBIX IPOTrPAMMOIi:

Ne HaumenoBanue tem Kom-Bo yacos Bunsl gestenbHocTH J1eKkTpoHHbIe (HH(POBBIE)
o0pa3oBaTeibHbIE PecypChl
/1 POTPaMMbI BCEro KP TP P peayp

Tema 1. O600menne u 4 1 0

cucTeMaTH3aus

MPOrpaMMHOI0 MaTepuajia

3a 7 Kjaace

Tema 2. 12 1 5

UeTbIpEXyroJabHUKH

1.1.MapannensorpamMm, ero 2 0 1  |M300paxxaTh U HAXOIUTH HA YEPTEXKAX bu6nuorexa [IOK

MPU3HAKHK U CBOWCTRA. YeTBIPEXYTOBHUKHU Pa3HBIX BUJIOB M UX 3JeMeHThl. https://m.edsoo.ru/88671af2
DopMynupoBaTh ONPEEICHUS: TapaIeIorpaMMa,
NpsSIMOYTOJIbHUKA, pOMOa, KBapaTa, TPareiH, Bu6nuoreka [IOK

paBHOOOKOI Tpamneuuu, NpsMOYyroabHON Tparenuu. https://m.eds00.ru/88671ca0
JIoka3bIBaTh U UCIOJIB30BATh IIPU PEIICHUM 3a1a4

IIPU3HAKN U CBOMCTBA: ApaJUIEIOTPAMMA,
MpSMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
[paBHOOOKOI! Tpaneuuu, NpsMOyroJabHON Tpanenuu.
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1.2.

YactHble cinyyan
[apajuieJorpaMMOB
(MpSIMOYTOJILHUK, POMO,
KBaJpar), UXIIPU3HAKU U
CBOMCTBA.

DOopMyIMpOBaTh ONPENEICHUS: TapaIEIorpaMMa,
NpSMOYTOJIbHUKA, poMOa, KBajipata, Tpaneuuu,
[PaBHOOOKOI! Tpanenuu, IpsSMOYTroJIbHOM TpanenuH.
JloKa3pIBaTh U UCIIOJIb30BATh IIPU PEIICHUU 3a7a4
[IPU3HAKU U CBOMCTBA: IIapajlIEIOrpaMma,
psMOYTOJIbHUKA, poMOa, KBajiparta, Tparneuuu,
PaBHOOOKOI Tpamnenuu, NpsiMOyroJbHON Tparenuu.

buomuorexa [JOK
https://m.edso0.ru/88671ca0

1.3.

Tpanerus.

DopMyIMpPOBaTh ONPEAEICHUS: IapalIEIorpaMMa,
NpSMOYTOJIbHHKA, poMOa, KBa/ipaTa, TpareuuH,
PaBHOOOKOI Tpamnenuu, NpsiMoyrojabHON Tpanenuu.
JIoka3bIBaTh ¥ MCIOJB30BATH IIPU PELICHUM 3a7a4
[IPU3HAKU U CBOMCTBA: NIapajuIeIOrpaMma,
NpsIMOYTOJIbHUKA, poMOa, KBajiparta, Tparenuu,
paBHOOOKOI Tpaneuuu, NpsiMOyroiabHON Tpanenuy;

bu6mmorexa [IOK
https://m.eds00.ru/88672358

1.4.

PaBHOoOenpeHHas 1
[IPSIMOYTOJIbHASL TPATIELIUH.

DOopMyIMpPOBaTh ONPEAEICHUS: ITapaLIEIOrpaMMa,
NpSMOYTOJIBHHKA, poMOa, KBaJipaTa, TpareuuH,
PaBHOOOKOI Tpanenuu, NpsiMOyroJbHOM Tpanenuu.
JIoka3bIBaTh M MUCIOJIB30BATH IIPU PELICHUM 3a7a4
[IPU3HAKU U CBOMCTBA: IApaJUIEIOrPaMMa,
NpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpaneuuu, NpsiMOyroibHON Tpanenuy;

bubmuorexa [JOK
https://m.edso00.ru/8867337a

bubmuorexa [JOK
https://m.edso0.ru/88671dea

1.5.

'Y nBoeHne MeauaHEbL.

[IpuMeHAThH METO/I YABOCHUS MeTUaHbI
TpeyrojbHuKa. Vcrnons30BaTh HUQPPOBBIE PECYpPChI

TSI KCCTIEIOBAHUSI CBOMCTB M3Y4aeMbIX PUTyp;
3HAKOMUTHCS C HCTOPUEN pa3BUTHSI TEOMETPHH;

1.6.

L{eHTpanbHast CUMMETPUS

Vcnonb30Bath HUGPOBBIE PECYPCHI IS

MCCJIETOBAHMSICBOMCTB U3y4aeMbIX QUryp;
3HAKOMUTBCSI C UCTOPHUEN Pa3BUTHS T€OMETPHH;

bu6mmoreka [IOK
https://m.edsoo.ru/88672b14

Tema 3. Teopema ®Paneca
U TeopeMa o
MPONOPLUMOHAIBHBIX

14
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https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672b14

0Tpe3Kax, No00HbIe
TPeyrojibHUKH

2.1.[Teopema Paneca u Teopema [TpoBOANTH MOCTPOCHUS C TIOMOIIBIO IIUPKYIIS U
0 MIPONOPIIMOHATEHBIX ITMHEHKY ¢ HCIoIb30BaHue TeopeMbl Dareca u
OTpEe3Kax. TEOPEMBI O MPOTIOPLIUOHATBHBIX OTPE3KaX, CTPOUTH
YETBEPTHIN TPONOPLUOHAIBHBIA OTPE30K;
3HAKOMUTHCS C UCTOPUEH pa3BUTHS T€OMETPHH;
2.2.|Cpenusist TUHUS [IpuMeHATH MMOTy4YeHHbIE 3HAaHHUS IIPU PELICHUH bubnnoreka LIOK
TpEyrobHUKA. EOMETPUYCCKHMX M TIPAKTHYCCKUX 337124, https://m.edso0.ru/88672e0c
2.3.[Tpamnenus, e€ cpenHsas [ I[puMEHATH MTOYyYEHHBIE 3HAHUS IIPU PELICHUU
TTHUS. reOMETPUYECKUX M PAKTHYECKUX 3a71ay;
2.4.[TponopuuoHanbHbIE [TpoBOANTH MOCTPOCHUS C TIOMOIIBIO IIUPKYIIS U
OTpPE3KH, TIOCTPOCHHUE ITMHEHKY ¢ CIoIb30BaHue TeopeMbl Paneca u
4eTBEPTOTO TEOPEMBI O TIPOTIOPIIMOHAIBHBIX OTPE3KaX, CTPOUTH
[IPONOPLIMOHAIIBHOTO YETBEPTHIN TPONOPLUOHAIBHBIA OTPE30K;
OTpe3Ka.
2.5./CBoiicTBa 1IEHTpa Macc B [TpoBOIUTH 1OKA3aTEIBCTBO TOTO, YTO MEIUAHbI
TPEyroJbHUKE. TPEyroJibHUKA MePEeCceKatoTCs B OJHON TOUKE, U
HAXOJUThCBS3b C IIEHTPOM Macc, HAXOIUTh
OTHOILIEHHE, B KOTOPOM MeJIUaHbl AEIATCS TOUKON
MX NIepeceyeHs;
2.6.[[Iogo6HbIE TPEYTOJBHUKH. Perate 3a1a41 Ha 1M10100HBIE TPEYTOJIBHUKH C bu6mmorexa [IOK
MOMOIIBIO CAMOCTOSTEIIEHOTO TIOCTPOCHHUS https://m.eds00.ru/88673a78
YepTekKeH NHAXOXKACHUS MOT0O0HBIX
[TPEYTOJIBbHUKOB; bu6mmoreka [IOK
2.7.[Tpu mpu3Haka nogo0us [TpoBOIUTH TOKA3aTEIHCTBA C HCIOIB30BAaHHEM https://m.edsoo.ru/88674e78

TPEYrOJIbHUKOB.

MpU3HaKoB 1o100us; Jloka3piBaTh TP NMPU3HAKA
o100 TPEYTroJIbHUKOB; [IpUMEHSATh MOoTy4YeHHbIE
3HAHWS [PU PEIICHUMTEOMETPUYECKHUX U

bu6nmmorexa [JOK
https://m.edso00.ru/8867579c
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MPAKTUYCCKUX 3a1a4;

2.8.[IpakTHyeckoe npuMeHeHUe 2 [ IpyMeHsITh MoJIy4eHHbIE 3HAHUS [TPU PEILICHUU
FEOMETPUUYECKUX U MPAKTHUECKUX 3a7ay;
Tema 5. Teopema
IMudaropa n Havyaaa 10
TPUTOHOMETPUH
3.1.[Teopema ITudaropa, eé 2 /loka3biBaTh TeopemMy [ludaropa, ucnonszoBatheé B |bubnuoreka [{OK
J10Ka3aTeIbCTBO U MPAaKTUYCCKUX BBIYMCICHUAX; SHAKOMUTHCS C https://m.eds00.ru/88675918
[IPHMCHCHUC. MCTOPUEN pa3BUTHUS T€OMETPUH; Bu6muorexa [OK
https://m.eds00.ru/88675918
3.2.[006partHas Teopema 2 [ [pyMEHSITH [OJIyYE€HHbIE 3HAHUSI U YMEHUS IIpU
[Tucdaropa. PEIICHUU TPAKTUYECKUX 3a/1a4;
3.3.|Onpenencuue 2 DopMyIHpOBaTh ONPEIEICHUS
TPUTOHOMETPHICCKHUX TPUTOHOMETPHUYECKUX QYHKIIUH OCTPOTO yIIIa,
(byHKIMI OCTpOTro yria, MPOBEPSATH UX KOPPEKTHOCTh; BHIBOAUTH
TPUTOHOMETPHYECKHE TPUTOHOMETPUUECKUE COOTHOIIECHUS B
COOTHOIIICHUS B MPSIMOYTOJTBHOM
MPSIMOYTOJILHOM
TPEYroJbHUKE.
3.4.OcHoBHOE 1 Vcnonb3oBath (hopMyIibl MpuBeAeHU U OCHOBHOE |bubanoreka [JOK
TPUTOHOMETPHUYECKOE TPUTOHOMETPHUYECKOE TOKICCTBO [T HaxokAeHus |https://m.edsoo0.ru/88675d32
[TOXKACCTBO. COOTHOLIECHUHN MEXIY TPUTOHOMETPUYECKUMHU
(YHKIIUSIMU pa3IUIHBIX OCTPBIX YTIIOB; Bu6morexa IIOK
3.5.|CoOTHOIIEHUS] MEKTY 3 VccnenoBaTh COOTHOIICHUS MEKYy CTOPOHAMU B https://m.edsoo.ru/88675f44

CTOpOHaMU B
MPSMOYTOJIBHBIX

TPCYTrOJIbHUKAX C yIrjlaMu B

MPSMOYTOJIBHBIX TPEYroJbHHUKAX C yriiaMu B 45° u
45°; 30° u 60°;
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45° 1 45°; 30° u 60°

bu6mmorexa [IOK
https://m.edsoo.ru/8a1407e8

Tema 5. [Lnomans. 14
Haxo:xxnenue niomanaei
TPEYroJbHUKOB U
MHOTI'0YT0JILHBIX (PUTYP.
[Lomaam moao0HbIX
uryp
4.1.[Tonsitre 06 ob1eit Teopun 1 OBaneBaTh NEPBUUHBIMU MIPEACTABICHUSIMHU 00 bubnnoreka [JOK
TUTOIIA/IH. oOrnieriTeopuu mromaau (Mepsl), popmynupoBars  https://m.edsoo.ru/886745fe
CBOICTBA IJIOMIAAH, BEISICHATH VX HATJISIHBIN Bu6miorexa [[OK
CMBICIT, https://m.edso00.ru/88674860
4.2.|@opMyIbl 1S TTOMAIAH 2 BriBoauTH (hOPMYJIBI IIOMAH NAPATIEAOIPAMMA,  [Bu6IHOTEKA LIOK
TPEYroJIbHHKA, TpeyrojbHUKa, Tpaneuu u3 GopMybl IIOMIAAN https://m.eds00.ru/88674a22
rapajuicjiorpamMma MpsIMOYTOJIbHUKA (KBaJapara);
P P pAMOYT (xBanpara) bu6mmoreka [JOK
4.3.|0THOIIIEHHE TUTOIIA ICH 1 BbI1BOAUTH (hOPMYIIBI IIOMIAIH MapajieorpaMmma, https://m.edsoo.ru/88674a22
TPEYrOJIbHUKOB TpeyroibHUKA, Tpanenuu u3 popmyisl wioniaagn  budanoreka [IOK
NpsIMOYTOJIbHUKA (KBaJparta); https://m.eds00.ru/88675288
4.4. Beraucnenue riomniajei 1 BbIMUCIATH MIOMAIN PA3IUYHBIX MHOTOYTONBHBIX |brbmnoreka [JOK
CJIOKHBIX (pUTypUepe3 buryp; https://m.edso0.ru/8867542¢c
pa30ueHue Ha 4YacTu 1
TOCTpOCHHE
4.5.[Tnomaau duryp Ha 1 Haxoauts minomaau ¢puryp, n300paxEHHbIX Ha
KJIeT4aTOu Oymare. KJIeT4aToO Oymare, UCIOIb30BaTh pa3OueHne Ha
YaCcTU U IOCTPOCHHE;
4.6.[Tinomaan mogo0HBIX 2 HaxoauTs muomaan mogooHeIx Guryp;
buryp.
4.7.Boruricnenue miomaaei. 2 BbIBOAUTSH (hOpMYJIBI TUIONIAAN BBITYKIIOTO

‘leTBIpéXYTOJIBHI/IKa qepe3 ruaroHajiv U yrolIMexay
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HUMU,

4.8.3amaum ¢ NpaKTHUYECKUM 1 Pemars 3a1auy Ha MJI0LIA/Ab C IPAKTUYECKUM CO
COIep)KaHHUEM. nepKaHueM;
4.9.Pemienue 3a1a4 ¢ MOMOIIBIO 3 Pa36uparb npuMepsl UCTIOIb30BAHUS
METO/IaBCIIOMOTaTeIbHON BCIIOMOT'aTEeIILHOM IITOIIA M JJISl PEIICHUS
TUIOIIATH reOMETPUYECKHX 3a/1a4;
Tema 5. Yriubl B 12 bubnuorexa [JOK
OKpPY:KHOCTH. Bincanubie https://m.edsoo.ru/8al415b2
W ONHCAHHbIE
YeThIPEeXyroJbHUKH. BuGuorexa [IOK
KacaTe/bHbIe K https://m.edso0.ru/8a1415b2
okpyxHocTu. Kacanue
OKPYKHOCTH
5.1.Briucannsbie u eHTpaIbHbIE 2 MdopmynupoBaTh OCHOBHBIE OTIPE/ICIICHHS,
YTJIBL, YTOJI MY CBSI3aHHBIE C YIJIaMH B Kpyre (BIHCAaHHBIH yro, brommozexa [OK
KacaTeJIbHOW U XOPIOH. LEHTpaJbHBIN yroi); HaxoauTe BOUCaHHbBIE YIIIbI, https://m.edso0.ru/gal41b34
OIMUPAIOIINECS HA OJIHY JYTY, BBIYUCIISATH YIIIbI C
OMOIIBIO TEOPEMBI bubimoreka IIOK
https://m.edsoo.ru/8al41b34
5.2.|YT761 MeXIy XOpIaMH U 2 HaxouTh BIMCaHHBIC YTIIbI, OMIMPAIOLIHECS Ha
CEKYITHMH. OJTHY IyT'Y, BBIYUCIISTH YTIIBI C TIOMOIIBIO TEOPEMEI O
BIMICAaHHBIX YTJIaX, TEOPEMBbI O BIMCAHHOM
YETHIPEXYTOIBHUKE, TEOPEMBI O IEHTPAIBHOM YTIIE;
5.3.BrricanHbie U ONMCAHHbBIC 2 HaxoauTh BIHCaHHBIC YTIIbI, OIIMPAIOLIHECs Ha bubnoreka LIOK
YEeTHIPEXYTONLHUKH, UX OJTHY IyT'Y, BEIYUCIISTD YIJIBI C TOMOIIBIO TeopeMsl o https://m.edsoo.ru/8a140f86
MpPU3HAKK U CBOWCTBA. BIMCAaHHBIX YTJIaX, TEOPEMbI O BIMCAHHOM
"EeTHIPEXYTOIILHUKE, TEOPEMBI O IIEHTPAIHHOM YTJIC,
5.4.[[TpumeHeHne STUX CBOWCTB 2 lccnenoBaTh, B TOM YHCIIE C TOMOIIBIO UPPOBBIX

[IPU PELICHUN
FEOMETPUYECKHX 3a/1a4.

[PECYpPCOB, BIINCAHHBIE U ONMCAHHBIE
YETBIPEXYTOILHUKH, BBIBOJUTH UX CBOWCTBA U
MPU3HAKY;

bu6mmoreka [IOK
https://m.edsoo.ru/8a1416d4
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5.5.|B3anmHoe pacnonoxeHnue 2 1 |Mcnonb3oBaTh 3TU CBOWCTBA U IPU3HAKH IIPU
NIBYX OKPY>KHOCTEH. peleHnn3anaay;
bu6mmorexa [JOK
https://m.edsoo.ru/8a141c88
5.6.[Kacanue oKpyXHOCTEH. 2 1  |Mcnonw3oBaTh 3TU CBOWCTBA U NIPU3HAKU IIPU
eIICHUM 33/1ay;
Tema 6. IloBTOpeHue, 4 2
00001IeHHE 3HAHUI
6.1 IToBTOpEHNE OCHOBHBIX 2 2  PemaTh 3a/1a4M Ha MOBTOPEHUE, UIUTIOCTPUPYIOIINE
MOHSATHI U METOJOBKYPCOB CBSA3UMEXIY pPa3IMUHbIMU YaCTSIMH Kypca;
7 1 8 Ki1accoB, 00001IEHHE
SHAHUM.
OBILIEE KOJI- BO YACOB| 68 30

10 I[TIPOTPAMME
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9 KIIACC.TEOMETPUA

Haumenosanue Ko- OcHoBHOE OcHoBHbIE BUBI ACITETBHOCTH 00Yy4atOIINXCsl
TEMBI Kypca BO coJiepyKaHue
4acoB
Tpuronomerpus. 16 | OnpeneneHue TPUTOHOMETPUIECKUX ®opMyJIMpPOBaTH ONpeAeTeHUs TPUTOHOMETPUIECKUX
TeopemMbl KOCUHYCOB 1 dynkumii yrios ot 0° 1o 180°. (GYHKIMHA TYIBIX U MIPSMBIX YTJI0B. BRIBOAUTH TEeopeMy
CHUHYCOB. ®opmysl npuseneHus. Teopema KOCHUHYCOB M TEOPEMY CUHYCOB (C paJinyCOM ONMCAHHON
Pemmenue KOCHHYCOB, TEOPEMAa CUHYCOB. OKPYXHOCTH). BHIBOAMTH (pOPMYJIBI [T BEIYHCIICHUS
TPEYroJIbHUKOB Pemenue TpeyroabHUKOB. Iiouiaied ¢ UCIOIb30BaHUEM TEOPEM TPUTOHOMETPUU
[IpakTuueckoe npUMeHEHHE (popmyna momaay TpeyroibHUKA Yepe3 IBe CTOPOHBI M YTOJ
JIOKa3aHHBIX TEOPEM MEXy HUMH, (hOpMyJIa IUIOMIAIN YETHIPEXYTOILHUKA Yepe3 ero
JTUArOHAIN U yroJl MeKIy HUMH). PemiaTs TpeyroabHUKY.
Pemarh npakTuueckue 3aaun, CBOIAIIUECS
K HaXOXKJACHUIO Pa3IIMYHBIX AJIEMEHTOB TPEYroJIbHUKA
[IpeoOpazoBanue 10 | IlousTue o mpeoOpa3oBaHUU TIOIOONS. OcBauBaTh NOHATHE TIpeoOpa3zoBanus nmoaoobus. MccnenopaTth
noaoous. CoOOTBETCTBEHHBIE PJIEMEHTHI TOJJOOHBIX | OTHOILIEHUE JIMHEHHBIX 2JIEMEHTOB (PUTYp TIpU MTPeoOpa3oBaHUU
Merpuyeckue ¢uryp. Teopema o nponsBeeHUN nosnoo6us. Haxoguth npumepbl 10001 B OKpYKaroIen
COOTHOILIEHUS OTPE3KOB XOpA, TEOpEMA O JENCTBUTEIBHOCTH. BBIBOAMTH METPUYECKUE COOTHOIIECHHUS
B OKPYXHOCTHU MIPOU3BEACHNUN OTPE3KOB CEKYIIHNX, MEX1y OTpE3KaMU XOp/, CEKYILUX U KacaTeIbHBIX C
TEeopeMa O KBaJpaTe KacaTeIbHOMU. WCIIOJIb30BaHNEM BITUCAHHBIX YTTIOB M MOJAOOHBIX
[IpumeHneHue B pelIeHUN TPEeYroJabHUKOB. PemiaTe reoMmerprueckue 3a/1auu U 3a/1a4u U3
F€OMETPUUYECKUX 3ahad peasbHOM JKU3HHU C HCIOJIb30BAHUEM MOI0OHBIX TPEYTOJIbHUKOB
BexTops! 12 | OnpeneneHne BEKTOPOB, CIOKEHUE U Hcnonb3oBaTh BEKTOPHI KaK HAIIPABJIEHHBIE OTPE3KH,

BBIYMTAHUE BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha yucio. duzndeckuii u
F€OMETPUUYECKHI CMBICT BEKTOPOB.
Pasnoxxenne BekTopa 1o 1Bym
HEKOJUTMHEAPHBIM BEKTOPAM.
Koopaunatsl Bektopa. CkanspHoe
MPOU3BEICHUE BEKTOPOB, €TI0
MIPUMEHEHHUE JJIS1 HAaXOXKACHUS JUTUH 1
yrioB. Pemenue 3anau

MCCIIeIOBATh TEOMETPUUECKH (TIepeMelieHre) U Gu3nIecKuit
(cuita) CMBICIIBI BEKTOPOB. 3HATH OMNpeeseHusi CyMMbI U
Pa3HOCTH BEKTOPOB, YMHOKEHUSI BEKTOPA HA YHUCIIO,
HCCJIEI0BATh T€OMETPUUECKUN U (PU3UIECKUN CMBICIIBI ATHX
onepauuii. Pemars reoMmerpuveckue 3a1a4u ¢
HCIIOJIb30BAaHUEM BEKTOPOB. PackiiaabiBaTh BEKTOP 110 ABYM
HEKOJUIMHEAPHBIM BeKTOpaMm. McnoJib30BaTh CKajasipHOe
MPOU3BEJICHUE BEKTOPOB, BHIBOJUTH €EM0 OCHOBHBIE CBOMCTBA.
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C IOMOIIBIO BEKTOPOB. [IpuMeHnenne
BEKTOPOB ISl PEIICHUs 3a1a9 (PU3UKH

BbruncasaTs cyMMy, pa3HOCTh M CKaJIIPHOE TPOU3BEICHUE
BEKTOPOB B KoopauHaTax. IIpuMeHsATH cKaxsipHoe
MIPOU3BE/ICHUE JJIs1 HAXO0XKJICHUs JUIMH U YTITIOB

JexkapToBbl JlekapTOBBI KOOPAMHATHI TOUEK Ha OcBanBaTh NOHATHE NIPIMOYTOJILHON CUCTEMbI KOOPAUHAT,
KOOpPJIMHATHI Ha IJIOCKOCTH. Y paBHEHUE MPSIMOM. JIEKapTOBBIX KOOPAUHAT TOUKU. BHIBOAUTH ypaBHeHHe IIPAMOI1
IIJIOCKOCTH YpaBHEHHE OKPYHKHOCTH. 1 OKPYXKHOCTHU. BbIIeISITh MOJHBIN KBagpaT sl HAXO0XKICHUS
Koopannats! Touek nepeceveHus LEHTpa U paguyca OKPY>KHOCTH I10 €€ YPaBHEHHUIO.
OKPY>KHOCTH U NpsAMOil. MeTon Pemars 3a1a4u Ha HAXOXKICHUE TOUEK [IEPECEUCHUS MTPSAMBIX U
KOOPJAMHAT MPU PEIICHUH OKPY’KHOCTEH C IOMOLIBI0 MeToJa KoopauHat. Mcnosib3oBaTh
TEOMETPHUUYECKUX 3a/a4, MPAKTUYECKUX | CBOMCTBA YIIOBOTO KOA(PPUIIMEHTA MPSMO MPU PEIICHUH 33124,
3a1a4 JUISL OTIPENENICHUS PACIIONoKeHUs npaMoi. IIpumMeHsATH
KOOPIMHATHI ITPU PEUIEHUH T€OMETPUUYECKUX U TPAKTHUYECKUX
3a/1a4, 1Jis MOCTPOEHUS MATEMATUUECKUX MOJIENEN peaabHbIX
3amau («mero koopauHatTy). [lob30BaTBCS 7151 TOCTPOSHUS U
uccienoBaHuil nuppoBeIMU pecypcamMu. S HAKOMHUTBCS €
WCTOPUEH Pa3BUTHS TEOMETPUU
[IpaBunbpHbIE [IpaBunbHBIE MHOTOYTOJIBHUKH. YKCII0 ®opmyIMpPOBATh ONpee/ieHHe MPAaBUIIbHBIX
MHOTOYTOJIbHUKH. 7. JUInHA OKPY>KHOCTH, TyTH MHOTOYTOJIbHUKOB, HAXOAUTh UX AeMeHTHI. [loib30BaThCs

JnrHa OKpy»XKHOCTH U
IJI0IIAAb KpyTa.
Brraucnenue

TLIOIIA IS

OKpyxHOcTH. Pagnannas mepa yria.
[Tnommanp kpyra, ceKTOpa, CerMeHTa

MOHATHEM JIJIMHBI OKPY>KHOCTH, BBEIEHHBIM C TIOMOILIBbIO
MPABWJIbHBIX MHOTOYT'OJIbHUKOB, ONPENESATh YUCIO T, JJINHY
JIyTU U pajaHHyo mepy yria. [IpoBoguts nepexoa ot
paguaHHOM MEpHI yIila K TpaayCHON U Ha00opoT. OnpenensiTh
iomaab kpyra. BeiBoaguTs popMy.ibl (B rpasycHoOil u
paguaHHON Mepe) IS IUTUH AYT, IJIOIIaIeld CEKTOPOB U
CErMEHTOB. BbIuueasiTh miomanu Guryp, BKIIOYAIOIINX
AJIEMEHTHI OKpYKHOCTH (Kpyra). HaxoamTs miomiaay B 3a1auax
peanbHON KU3HU

JBH>KEHUS MIIOCKOCTH

[TonsATHE O NBMKEHUU TUIOCKOCTH.
[TapamiensHbIN IEPEHOC, TOBOPOT
[IpuMeHeHue npu peneHny 3aaa4

Pa30ouparth npumepsl, WLTIOCTPUPYIOIIME TOHATHS JIBUKCHUS.
®opMy/IMPOBATh ONPEIEICHUS NapAIJIEIBHOIO IIEPEHOCA,
ITIOBOPOTA U OCEBOM CUMMETPHUH. BBIBOAMTH X CBOICTBA,
HAaxOJHUTh HENOABMKHbIE TOUKH. HaxoauTh LIEHTPHI U OcH
cummMmeTpuid mpocreimux ¢uryp. [l pumMeHsTH NapaienbHbII
IIEPEHOC U CUMMETPHUIO IIPU PELICHUU T€OMETPUYECKUX 3a1a4
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(pazbuparp npumMepsl). Mcnosib30BaTh 111 IOCTPOCHUS U
UCCIICIOBaHMN IU(PPOBBIC PECYPCHI

IToBTOpEHuUE, 6 IloBTOpEHNE OCHOBHBIX MOHATUH U OnepupoBaTh NOHATUAMM: QUTypa, TOUKA, IPsIMast, yrod,
o0o0mienue, METOJI0B KypcoB 7—9 Kiaccos, MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN U pAaBHOCTOPOHHUIA
CUCTEMATH3ALM 0000111eHNe U cUCTeMaTH3allls 3HaHUH. | TPEeyroJbHUKH, IPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEHAHA,
3HaHUU [Ipocreiimme reomerpuueckue GUrypsl | OMCCEKTpHCA U BHICOTA TPEYTOJIbHUKA, TTApAILIIETIOTpaMM, poMO,
U ux cBoicTBa. M3mepenue IIPSIMOYTOJIBHUK, KBaJpaT, Tpalelys; OKpPYKHOCTb, KacaTeabHasi;
TrE€OMETPUUYECKUX BEJINYMH. pPaBeHCTBO U NoJ00Ke PUTyp, TPEyroIbHUKOB; MApaIEIbHOCTh
Tpeyronsuuku. [lapaniensHeie u Y IIEPIEHINKYJIIPHOCTD IPSAMBIX, YTOJI MEXIY NPSMBIMH,
NIEPIEHIUKYIIIPHBIE MIPSIMBIE. CUMMETPUS OTHOCUTENIBHO TOUKH U NPSAMOM; IJIMHA, PACCTOSTHUE,
OxpyHOCTb U Kpyr. ['eomeTpuueckue BEJIMYMHA yIJIa, IUIomanb, nepumerp. Mcnoab3oBaTh
[IOCTPOEHHUS. YTJIbl B OKPYKHOCTH. (opMyJIbI: IEpUMETpPA U IUIOLIAIM MHOTOYTOJIbHUKOB, JITUHbI
Brincansble 1 onucaHHble OKPY>)KHOCTH | OKPY’KHOCTHU U ILIOLIAU Kpyra, 00bEéMa NpsMOYTOJIbHOTO
MHOT0yrojbHUKOB. [Ipsimas u napajuienenunena. OnepupoBarb NOHATHAMM: IIPSIMOYTOJIbHAS
OKPY>KHOCTb. UeTBIPEX YT OJIBHUKH. CUCTEMA KOOPJMHAT, BEKTOP; UCIOJIb30BaTh 3TU IOHATUS IS
BnucanHnble 1 onvcaHHbIe IIpE/ICTaBICHUSI TAaHHBIX U PEIICHU 3a/1a4, B TOM YHUCJIE U3
yeTblpexyroipHuku. Teopema [Tudaropa | npyrux yuebHsix npeameroB. Pemars 3agaun Ha IOBTOpEHHE
U Hayvaja TpuroHomerpuu. Pemenue OCHOBHBIX NOHSTUH, WITIOCTPALIMIO CBSI3E€H MEXY pa3IMuHbIMU
o0IKX TpeyroyibHUKOB. [IpaBunbHbIE 4acTAMHU Kypca. BelOnpaTs MeToa Ui pelieHus 3a1aun.
MHOTOYTOJBHUKH. [IpeobpazoBanus Pemars 3a1a4u 13 MOBCETHEBHOW KU3HU
miockocTH. JBmwkenus. [Togobue.
Cummertpust. [Inomans. Beruncnenue
wtomazaen. Ilnomaan nogo6HsIX Guryp.
JlexapToBbl KOOPJIMHATHI HA TUIOCKOCTH.
BekTops! Ha IIOCKOCTH
OBIIEE KOJI-BO 68

YACOB IIO0
[TPOTPAMME
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Kosun4yecTBo yacon JJeKTpoHHbIE (HU(POBHIE)
N HanmeHnoBaHue pa3iesioB U TeM oOpa3oBaTe/ibHbIEPeCypChI
H/_II MPOrpaMMbl Beero KP np
[ToBTOpEeHUe nporpaMMHOro Marepuaia 3a 5-8 bu6mmoreka [IOK
! KIaCCRI 0 1 https://m.edsoo.ru/7f41al2c
) Bexropst 9 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c
3 JleKkapTOBBI KOOPAWHATHI HA TIIIOCKOCTH 8 bu6mmoteka [IOK
! https://m.edsoo.ru/7f41al2c
Tpuronomerpusi. TeopemMbl KOCUHYCOB U bubnmoreka IIOK
4 CHHYCOB. Pemenune TpeyroapHIKOB o 1 https://m.edsoo.ru/7f41al2c
. IIpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[iHa 12 1 bubmuorexa LIOK
OKPY>KHOCTH U IIJIOIIAAb KpyTa. https://m.edsoo.ru/7f41al2c
Brrunciienue momanei
6 [Ipeo6paszoBanue nonodus. Metpuueckue bubanoreka ITOK
COOTHOIICHUS B OKPY>KHOCTH ! 1 https://m.edsoo.ru/7f41al2c
bu6nuorexa [JOK
/ JBHDKEHHS ILIOCKOCTH 8 1 https://m.edsoo.ru/7f41al2c
[ToBTOpeHnue, 00001IEHNE, CUCTEMATHU3AMSI3HAHUI bubnmoreka IIOK
8 o 1 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0

PA3JIEJI 5. CIIOCOBBI OHEHKU JOCTU/KEHUA YYAIIUMHUCSA IINTAHUPYEMBIX PE3YJIBTATOB

OneHka 3HaHUH—CHCTEMaTHYECKHI Mpoliecc, KOTOPbI COCTOUT B ONPEEICHUN CTENIEHH COOTBETCTBUS UMEIOLINXCS 3HAHUN, YMEHUH,
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HaBBIKOB, MPEABAPUTENHHO ITAHUPYEeMbIM. [IlepBoe He0OX0IMMOe YCIIOBHE OIIEHKH: TUIAHUPOBaHKWE 00pa30BaTENbHBIX IIeJIel; 0€3 3TOTO HEelb3s
CYIUTh O JOCTUTHYTBIX pe3yibTrarax. Bropoe Heo0X0quMoe yCIoBHe — yCTAaHOBJICHHE (DAKTHUECKOTO YPOBHSI 3HAHUM U COTIOCTABJICHUE €TI0
3aJJaHHBIM.

Copepxanne 1 00beM MaTepHUalia, MOJJICKAIIETO MPOBEPKE U OIICHKE, OMPEIEISIFOTCS MPOTrPaMMOi TI0 MaTEMATHKE C YIETOM
TpeboBanuii 00HOBIEHHBIX PI'OC. B 3aganus 111 MpoBEPKU BKIIOYAIOTCS OCHOBHBIC, TUITMYHBIC M IPUTOM PA3JTMYHON CIO0KHOCTH BOTIPOCHI,
COOTBETCTBYIOIIIME IMPOBEPSEMOMY pa3iesly MpOrpaMMbl.

[Ipu npoBepke 3HAHUK U YMEHHH, YUAIIMXCS YIUTENb BBISABIISICT HE TOJIBKO CTEIIEHb YCBOCHHS YUAIIUMUCS TECOPUHA U YMEHUS
HpI/IMeHSITL €€ Ha HpaKTI/IKe, HO TaK>X¢ YMGHI/IG CaMOCTOSTCIBHO MBICIIUTB.

OcHosHbIMU (hopmamu nPoGepKU 3HAHUIL U YMEHUIL YUAWUXCA O MAMeMamuKe A6JAAMCA: YCTHBIA ONPOC, MHCbMEHHA
CaMOCTOSITeNIbHAsI U KOHTPOJIbHAS PadOThI, TECTUPOBAHKE, HAPSAY C KOTOPHIMH MPUMEHSIOTCS U Jpyrue (GopMbI TPOBEPKH.

[Tpu 5TOM y4UTBHIBAETCSI, YTO B HEKOTOPBIX CIIydasix TOJIBKO YCTHBIA OMPOC MOXKET JaTh OoJiee MOTHbIC PEICTABICHHS O 3HAHUSX U

YMCHI/UIX yqaumxc;{; B TOXKEC BpeMSI IIMCBMCHHAas KOHTpOJII)HaSI pa60Ta IIO3BOJISICT OLICHUTH yMeHI/Ie yqaumxcs[ Hn3Jji1aratb CBOMU MBICJIN HaA 6YMaFC;
HaBBIKM TPAMOTHOTO ¥ (JaKTUYECKH IPAMOTHOTO O()OPMIICHHSI BBITMTOJIHACMBIX HMH 3aJaHUH.
HpI/I OIICHKEC yCTHLIX OTBCTOB U ITMCbMCHHBIX KOHTpOJII)HI)IX pa60T y‘H/ITeJII) B HepBYIO oqepe)lb y‘II/ITI)IBaeT UMCHOLIHUECCA y yqamerocsl
(bakTUyecKue 3HaHUS U YMEHUS, UX TOJTHOTY, IPOYHOCTh, YMEHUE MPUMEHSATh Ha MPAKTUKE B PA3JIMUHBIX CUTyalusiX. Pe3yapTar OlleHKH 3aBUCUT
TaK)K€ OT HAJIMYUSA U XapaKTepa OIINOOK, JOMYIIEHHbBIX [P YCTHOM OTBETE MJIM MMCbMEHHOM KOHTPOJIBHOU padoTe.
1. Knaccndukanusa ommuo0K MPH OlleHKe 3HAHMI, YMEHH M1 HABBIKOB YUAIIIMXCIH.

[ Ommbka cunraercs rpy0oi, ecii oHa CBUACTEIBCTBYET O TOM, YTO YUYEHHK HE OBJIA/Ie] OCHOBHBIMU 3HAHUSIMH, YMEHHUSIMH U HX
IIPUMEHEHUEM.
[ OmmOka cuntaercsa Herpy0oii, ecai OHA CBUAETEILCTBYET O HEAOCTATOYHO MOJIHOM WJIM HEJOCTATOYHO IPOYHOM YCBOEHHH OCHOBHBIX

3HAHUU U YMEHUH WK 00 OTCYTCTBHH 3HAHHM, HE CUUTAIONINXCSA B COOTBETCTBUU C MPOTPAMMON OCHOBHBIMH, 00BSICHSIFOIINECS PACCETHHOCTHIO
NN HGJIOCMOTpOM, HO KOTOpBIe HEC HpI/IBeJ'II/I K HCKA)KCHHUIO CMBICJIa HOJ'Iy‘-IeHHOl"O y‘-IeHI/IKOM 3aaHUA UJIIN cn0(:06a €TI0 BBIIIOJTHCHUA.

O K Hego4éTam OTHOCSTCS MOTPEITHOCTH B YCTHOM U MUCHMEHHON PEeUYH, HE UCKaXKAIOIIHE CMbICIIa OTBETA WIIM PEIICHUs, CIydaiHbIe
OIIMCKH U T. II.

K epybvivm owmubkam cinedyem omuecmu:

. HENPaBWJIbHBIN BHIOOD MOPSsI/IKA BHITOJHEHUS AEUCTBUN B BBIPAXKEHUH;

. HENpaBWIbHBINA BBIOOp IeHCTBUI NPU peIIeHUH TEKCTOBBIX 3ajiay;

. HENPaBWJIbHOE U3MEPEHUE WIIM IOCTPOEHHUE YIJIa C IOMOIIIbIO TPAHCHIOPTHPA, CBSI3aHHOE C OTCYTCTBUEM YMEHHUS BHIOUPATh HYKHYIO
LIKaIy;

. HENPaBUJIbHOE MPOBEICHUE MEPIIEHANKYISApa K MPSIMOI WK BBICOT B TYOYT'OJIbHOM TPEYTOJIbHUKE;

. HE3HaHME OIpeJIeIEHHBIX MTporpaMMoit popmyit (popMyIibl KOpHEH KBapaTHOTO ypaBHEHUs, POPMYI IPOU3BOIHON YaCTHOTO U
Mpou3BeieHus, (OpMyJ IPUBEIEHUS, OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB U Ip.);

. HE3HAHME OIpeJIeIEHUs] OCHOBHBIX IMOHATHH, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJIOKEHUH TEOPHH, OOIIENPUHSATHIX CHMBOJIOB 0003HaUEHU I

BCJIMYNH, CAVMHUI] UX U3MCPCHUA;

26



HE3HaHHE HAMMEHOBAHUH €TUHHII U3MEPEHUS;

HEYMEHHE IPUMECHSTH 3HAHUS, AITOPUTMBI JUIsl PEIICHUS Pa3HBIX THIIOB 33]1aY;

oTOpackiBaHne 0€3 0OBSICHEHUI OJTHOTO U3 KOPHEH;

HEYMEHHUE JIeJIaTh BBIBOJIBI U 000OIICHMS;

MI0JIb30BATHCS TICPBOMCTOYHUKAMH, YICOHUKOM U CIIPABOYHHKAMU;

HEeyMeHHe c(hOpMYIHPOBATh MPEIOKEeHNE, 00paTHOE JaHHOU TEopeMe;

HETPAaBUIIBHOE UCTIOJIh30BAHUE B OT/ICIBHBIX CIydasX HAMMEHOBAHUH, HAIPUMED, 0003HAYCHNE SIUHUII JUTMHBI IS CIUHHUIT TUTOIIAIA U

00beMa;

CChLJIKA ITPU A0KAa3aTCIbCTBC UIN 000CHOBaHHUU PEUICHUSA Ha O6paTH06 YTBCPKACHUEC, BMECTO IIPSAMOIO;
BBIYHCIIUTEIIbHBIE OINOKH B IMpuMCpax 1 3agavdax,

HC TOBCIACHHC N0 KOHIIA PCHICHHA 3a/la4i WU IIPHUMCPA;

HEBBIIIOJIHCHHOC 3a/1aHUC.

K nezpyovim omuoxam cnedyem ommuecmu:

HETOYHOCTbH (hOPMYIHPOBOK, OIIPEICIICHU, MOHATHI, TEOPHIi, BRI3BAaHHAS HETIOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOT0O

MOHSATHS WUJIM 3aMEHOM OJHOTO - ABYX U3 3THUX NIPU3HAKOB BTOPOCTCIICHHBIMH,

HepaLII/IOHaJII)HI)If/'I MCTO/ pCIICHUA 3aJa4X U1K HCJOCTATOYHO HpOI[}/MaHHI)If/i I1JIaH OTBETAa (HapymeHI/Ie JIOTUKH, ITIOAMEHA OTACIIbHBIX

OCHOBHBIX BOIIPOCOB BTOpOCTeHeHHLIMI/I);

HEepaIMOHAIBHBIE METOBI pabOTHI CO CIIPABOYHOM M JPYrod JIUTEPATyPOK;
HEPALMOHAJIBHBIEC IPUEMBI BEIUNCIICHU;

HEBEPHO COPMYJIUPOBAHHBIN OTBET 3a7auu;

HE JIOBEJICHHE J0 KOHIIa MpeoOpa3oBaHMii;

HEYMEHHUE pelaTh 3a7a4u, BBIIOIHATD 3a/laHUS B OOIIEM BU/IE.

K neoouémam cneoyem omnecmu:

HEIPaBUJIbHAS CCBUIKA HA COYETATEIbHBIN U PaCIIPENEIUTEIbHbIN 3aKOHBI IIPU BBIYUCIICHUSAX;

rpamMmarndeckast omumoKa, JONmyleHHas B HaMCaHUHM N3BECTHOTO yJaleMycs MaTEeMaTUYeCKOro TEPMHUHA;

CIIy4aifHbl€ MOTPEITHOCTH B BBIYMCIICHUAX MPU PEIICHUN N'€OMETPUUECKHX 3a/1a4 U BHIMOJHEHUH TOXK/IECTBEHHBIX IPe0Opa3oBaHuil;
HEIPaBUIILHOE CIMCBHIBAHUE JAHHBIX YHUCEIl, 3HAKOB;

HEepalMOHAJIbHbIE IPUEMBI BBIUUCICHUH U TPeoOpa3oBaHuii;

Oyenxa omeema yuauje2ocs npu yCMHOM U RUCbMEHHOM ONpoce NPOSOOUMCs NO NAMUOAINLHOU cucmeme, m. e. 3a Omeem

svicmasasemcsi 0OHAa U3 ommemox: 2 (Heyoosiemeopumenvho), 3 (yoosiemsopumenvHo), 4 (xopowo), 5 (omauuno).
2. OueHNBaHHE YCTHBIX OTBETOB.

B OCHOBY OLICHHUBAHUA YCTHOI'O OTBETA YUAIIUXCA IMOJIOKCHBI CICAYIONME ITOKAa3aTCIIN: IIPaBUJIIBHOCTD, O6OCHOBaHHOCTB,

CaMOCTOSITENIHLHOCTD, ITOIHOTA.
Ouiuoku:
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- HEMPaBWJIbHBIN OTBET HA MTOCTABJICHHBIN BOIIPOC;

- HCYMCHHC OTBCTUTH Ha IOCTaBIICHHBIN BOIIPOC WUJIM BBIIIOJIHUTH 3aIlaHUC oe3 oMo y‘II/ITeJIH;

- IPU MPABUILHOM BBITIOJTHEHUH 33/1aHUS HEYMEHUE JaTh COOTBETCTBYIOIINE OObSICHEHUS.

Heoouemuwi:

- HETOYHBII UM HETIOIHbIN OTBET Ha IMOCTAaBJICHHBII BOIIPOC;

- IPU TIPABUIILHOM OTBETE HEYMEHHE CAMOCTOSITEIFHO U MIOJTHO 000CHOBATH, M MPOMUTIOCTPUPOBATH €r0;
- HEyMEHHE TOYHO CPOPMYIUPOBATH OTBET PEILICHHOM 3a/1a4H;

- M€I[JICHHBII>'I TEMII BBIITIOJITHCHUA 3aJaHUs, HC HBJI;IIOH_II/II;'ICSI I/IHI[PIBPIIIyaJIbHOfI OCO6€HHOCTLIO IIKOJBbHUKA,
- HEMIPaBWJIbHOE MPOU3HOIIEHUE MATEMAaTHYECKUX TEPMHUHOB.

I'panuna mexay ommnbOKaMu U HeI0YeTaMU SIBJISIETCSI B HEKOTOPOIl CTeNeHu YCIOBHON. B 0/1HO BpeMs MpH OJHUX 00CTOSITENBCTBAX JOMYIIEHHAS
YYaIIUMHUCS TOTPEITHOCTh MOXKET PacCMAaTPUBATHCS KaK OLIMOKA, B IPYro€ BpEeMsl M MPU JPYTUX OOCTOSTEIbCTBAX OHA MOXKET PACCMaTPUBATHCS
KaK HeJlo4erT.

[Tpu mpoBeIeHUH YCTHOTO OTPOCA YUUTEITIO HEOOXOMMO NPUOEPAHCUBAMBCI CLEOYIOUUX PEKOMEHOAYUU:
-BOIIPOCHI JIOJKHBI OBITh KOPPEKTHBIMU, HE JOMYCKAIOUIMMHU JIBYCMBICICHHOCTb;
-y4aniemMycst I0JKHbI ObITh COOOIIEHBI KPUTEPUH BEPHOTO OTBETA (PEIIUTh ¢ 00BSICHEHUEM, BOCIIPOU3BECTH IIPABUIIO, UCIIOJIB30BAHHOE MPU
pEILICHUH U T.I1.) © HOPMBI OLIEHKU;
-BO BpeMsI OTBETA HE CIIEyET MepeOrBaTh y4allerocs, BBICIYIIATh 10 KOHIA U, IPU HATUIUHU
OIMOOK, HABOSIIIMMHU BOPOCAMH JJaTh BO3MOKHOCTb CAMOMY UX HUCIIPABUTh.
OueHKa YCTHBIX OTBETOB:
a) Omeem oyenusaemcs ommemrou 5", eciu yuauuiics:
- IOJTHOCTBIO PACKPBUI COJIEpKAHUE MaTepHalia B 00beMe, MPETyCMOTPEHHOM  TIPOTPamMMON B Y4EOHHUKOM;
- U3JI0KUJT MaTEPHaJl TPAMOTHBIM SI3bIKOM, TOUHO UCIOJIb3YsI MAaTEMAaTUUYECKYI0 TEPMHHOJIOTHUIO U CUMBOJIUKY, B ONIPEAEIIEHHON JIOTHYECKOM
MOCJIeI0BATELHOCTH;
- IPaBUJIHHO BBITMIOJIHIII PUCYHKH, YUEPTEKH, TPaPUKU, COMMYTCTBYIOIIUE OTBETY;
- MOKa3aJl yMEHHE WITIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MTPUMEPaMU, IPUMEHSITh B HOBOM CUTYaIlMH MPY BBHITIOJIHEHUH MTPAKTUUECKOTO
3a/1aHMUS;
- MPOJEMOHCTPUPOBAJ YCBOEHHUE paHee M3YYEHHBIX COMYTCTBYIOIIUX BOMPOCOB, CPOPMUPOBAHHOCTH U YCTOMYUBOCTD UCIIOJIB3YEMBIX TIPH
OTBETE YMEHHI 1 HABBIKOB;
- pU OTBETE OOHAPYKUBAET OCO3HAHHOE YCBOCHUE U3YYCHHOTO YIEOHOTO MaTepraia U yMEET UM CaMOCTOSITEIHHO MOJIb30BaThCS;
- MPOU3BOJIUT BHIUUCIICHUS MTPABUIIBHO M IOCTATOYHO OBICTPO;
- YMEET CaMOCTOSITEIbHO PEIINTH 337a4y (COCTaBUTh TUTaH, PEIINTh, OOBSICHUTD X0/ PEIICHUSI K TOYHO C(hOpMyIHpPOBATH OTBET HA BOTIPOC
3a7a4M);
- OTBEYAJ CaMOCTOATENLHO, 0€3 HAaBOASIINX BOIIPOCOB YUUTEIIA.
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Bosmooicnvr 1-2 nemounocmu npu oceewjeHuy 6MopocmenenHblx 60NPOCO8 Ul 8 8bIKIAOKAX, KOMOpble YUeHUK J1e2KO UCNPABUTL NOCIe 3aMeYaHUs]
yuumens.

0) Omeem oyenusaemces ommemxou “4”, ey yaOBJIETBOPSAET B OCHOBHOM TpeOOBaHUSAM Ha OIEHKY “5”, HO IPH 3TOM UMEET OJIMH W3
HE0YETOB:

- B M3JIOKEHUH JIOTYILIEHbI HE0ObIIIE POOebl, HE HCKA3UBIINE MaTEMaTHUYECKOE COJICpKAHUE OTBETA;

- IOMyIIEHHI 1-2 HeoueTa Npu OCBELIEHUU OCHOBHOTO COJIEP)KaHUS OTBETA, UCIIPABIICHHBIE [1OCIIE 3aMEYaHUsI YUUTES;

- IOMYIIEHBI OLIMOKa Ui O60siee IBYX HEI0UETOB IIPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BOMPOCOB UJIM B BBIKIIAJKAX, JIETKO UCIPaBICHHbIE TOCTIE
3aMeyaHUs YUUTEs.

- YUEHHUK JIOMYCKAeT OTJEIbHbIE HETOYHOCTH B (JOPMYIUPOBKAX;

- HE BCET/la UCIOJIb3YET palluOHATIbHBIC PUEMbI BEIUUCICHUN, TPU 3TOM YUEHUK JIETKO UCIIPABJISET 3TH HEOUYEThl CaM MIPU YKa3aHUM HA HUX
YUUTEIIEM.

B) Omeem oyenusaemcs ommemkou “3”, eclu:

- HETIOJIHO PAaCKPBITO COJepKaHue MaTepHaa (coiepxaHue U3JI0KeHo pparMeHTapHO, He BCEr/ia MOCIeI0BaTENIbHO), HO MOKa3aHo olIiee
[IOHMMAaHHE BOIPOCa U MPOJEMOHCTPUPOBAHbI YMEHHUSI, JOCTATOUHBIE JUI JAIbHEUIIET0 YCBOCHUS IPOTrPaMMBbl;

- UMEJIUCh 3aTPYAHEHUS WIH JIOMYIIECHbI OIIHOKH B ONPEICICHUN MTOHSITHIA, UCTIOJIb30BAHUN MAaTEeMAaTUYECKON TEPMUHOJIOTHH, YepTexKax,
BBIKJIa/IKaX, UCIPABJIEHHbIE NIOCIIE HECKOJIbKUX HaBOJAIIMX BOIPOCOB YUUTENS;

- YYEHUK HE CIIPABWIICA C IPUMEHEHUEM TEOPHH B HOBOM CUTYyallUU MIPH BBHIOJHEHUH MPAKTUYECKOTO 3a/1aHusl, HO BBITIOJIHIII 00s3aTebHOE
3aJlaHueE;

- IPU IOCTATOYHOM 3HAHUU TEOPETUUYECKOTO MaTepualia BbIsIBICHA HEAOCTaTOYHAs! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHI U HABBIKOB;

- YUEHHUK ITOKa3bIBAET OCO3HAHHOE YCBOCHUE 0OJIee MOJOBUHBI U3yUEHHBIX BOIIPOCOB, TOMYCKAET OIIMOKN B BEIUMCICHUSIX U PEIICHUH 3a]1a4, HO
HCIIPABJISIET UX C IOMOMIBIO YUUTEIIS.

r) Omsem oyenusaemcs ommemxou “2”, ecnu:

- HE PACKPBITO CoJIepKaHre yueOHOro MaTepurana,

- 00Hapy’KE€HO HE3HAHME WJIM HETOHMMaHHE YYEHUKOM OO0JbIIel WM Hanbosee BaKHOM yacTH yueOHOro MaTtepuaa;

- TOTIYIIIEHBI OLTUOKH B OIpe/IeJICHUH MOHATHS, IPH UCIIOIb30BAaHUH MaTeMaTUYeCKONH TEPMUHOJIOTHH, B PUCYHKaX, YepTexax Win rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE MUCIIPABJICHbI M0CIE€ HECKOIBKUX HABOSIIUX BOIPOCOB YUUTEIS.

- YIEHUK HE CIPABISETCA C PEIICHUEM 337a4 U BBIYUCICHUSAMU JaKe C IOMOIIbIO YUUTETIS.

3. OueHnBaHue NMCbMEHHBIX PadoT.

[Ipu orieHMBaHUM MUCHMEHHBIX PAa00OT HEOOXOIMMO YUYUTHIBATh HATMYKE OMKUOOK M HEJJOUETOB, BIUSIONINX HA CHIDKEHHUE OTMETKHU.

Ouwiuoku:

- HE3HAHUE WJIM HEMPAaBUJILHOE MPUMEHEHHE CBOWCTB, NMPABUII, AITOPUTMOB, CYIIECTBYIOIIUX 3aBUCUMOCTEM, JI€XKAIUX B OCHOBE BBIMOJHEHUS
3aJlaHUs WIN UCIIOJIb3YEMBIX B XOJI€ €r0 BBIMOJIHEHMUS,

- HEeNPaBWIbHBIN BHIOOP AEHCTBHIMA, onepanuii;

- HCBEPHBIC BEIYUCIICHHS B CITy4ae, KOT/a 1eb 3aJJaHus — TPOBEPKa BBHIUNCIUTEIHLHBIX YMEHUH U HABBIKOB;
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- IPOIYCK YaCTH MaTeMaTUYECKHX BBIKJIAI0K, IEHCTBUIA, ONepaluii, CyleCTBEHHO BIUAIOIINX Ha MOJIy4Y€HUE ITPABUIILHOIO OTBETA;

- HECOOTBETCTBUE MOSCHUTEIBHOIO TEKCTA, OTBETA 3aJaHMsI, HAMMEHOBAHMSI BEIMYMH BBIIIOJHEHHBIM JEHCTBUSIM U [TOJIyYEHHBIM pE3YJIbTaTaM;
- HECOOTBETCTBHE BBHIMOJIHEHHBIX U3MEPEHUN U T€OMETPUYECKUX IOCTPOECHUH 3a/laHHBIM [TapaMeTpaM.

Heoouémui:

- HEIPaBUJIbHOE CIIMChIBAHUE JaHHBIX (YUCENl, 3HAKOB, 0003HAYECHUH, BEJIMUUH);

- OIIMOKY B 3aMUCSAX MAaTEMAaTHYECKUX TEPMUHOB, CHMBOJIOB IIPU O(hOPMIICHUH MaTeMaTHYECKUX BBIKJIAI0K;

- HEBEPHbIE BBIUUCIICHU B CIIy4ae, KOT/a 1elb 3a/1aHus He CBsA3aHa C IPOBEPKOM BBIYMCIUTENbHBIX YMEHUN U HABBIKOB;

- HaJIM4YHe 3alucH JSUCTBHH;

- OTCYTCTBHUE OTBETA K 33JaHUIO0 UM OIIMOKH B 3aIIUCH OTBETA.

Chuoicenue ommemxu 3a obwee gnevamienue om pabomul 0ONYCKAEMCsl 8 CIYYAAX, YKAZAHHBIX BblULe.

OueHnka nucbMeHHbIX 0MEen06:

IIpu oyenke camocmosmenvhvlx pabom, GKIIOUAIOWUX 6 CeOs NPOBEPKY BbIYUCTIUMENLHBIX HABLIKOS, CINABAMCS ClIedyIoujue OmMemKu.
“5”- paboTa BBITIOJIHEHA 0€301IMO0YHO;

“4”- B pabote monymiensl 1 rpybas u 1-2 HerpyObie ommoKy;

“3”- B pabote gomyiieHsl 2-3 rpyObie unu 3 u 6omee HerpyOble OMMOKH;

“2”- ecnu B pabote nomyieHs! 4 u 6oee rpyObIx ommoOoK.

IIpu oyenke camocmosmenvhvlx pabom, coCmoawux moabKo U3 3a0a4, Cmagamcs ciedyrouue OmmemKu:

“5”- ecnu 3a7ja9M pPelIeHbI 0e3 OIMMOO0K;

“4”- ecnu gomnyiieHsl 1-2 HerpyObie OmnuOKH;

“3”- ecnu gonyueHsl 1 rpy6as u 3-4 HerpyOble OIINOKY;

“2”- ecnu gomyuieHo 2 u 6ojee rpyObIxX OMIMOOK.

IIpu oyenke KOMOUHUPOBAHHBIX CAMOCMOAMENbHBIX pAOOM.:

Otmetka "5" craBuTCS, eciau paboTa BhIOJHEHA O€301IMO0YHO;

Otmerka "4" cTaBuTcs, eciau B padote gonyuieHs! 1-2 omubku 1 1-2 Hegovera, Ipyu TOM OIIKUOKY HE T0JKHO OBITH B 3a]1a4€;
Otmerka "3" craBuTCs, ecau B paboTe fomymieHsl 3-4 ommbku u 3-4 Henouera;

Otmetka "2" cTaBuTCS, €CU B padoTe AOMYIIEHBI 5 OUINOO0K;

IIpu oyenke nucbMenHbIX KOHMPOILHBIX PAOOM.:

Omeem _oyenusaemcs Ommemrou «3», eciu.

- paboTa BBIMOJHEHA MOTHOCTHIO;

- B JIOTUYECKUX PACCYKJICHUAX U 0O0CHOBAHUH pEIIeHUs HEeT MPoOesIoB U OMNOOK;

- B PELICHUU HET MaTeMaTHYECKUX OIMOOK (BO3MOXKHA OJTHA HETOYHOCTb, OIUCKA, KOTOpasi HE SBJISIETCS CIEICTBUEM HE3HAHUS UM HEIIOHUMAaHU S
y4eOHOT0 MaTepurana).

Omeem oyenusaemcs Ommemrou «4», eciu:

- paboTa BBINOJIHEHA TIOJTHOCTHIO, HO 0OOCHOBAHUS 11arOB PELIEHUs] HEJIOCTATOYHBI (€CTIM YMEHUE 00OCHOBBIBATh PACCYXACHUS HE SBISIOCH
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CHeIaIbHbIM 00BEKTOM MTPOBEPKH );

- IOTYIIICHBI OJTHA OIIMOKA MK €CTh JIBa — TPH HEJ0UETa B BBIKIIAJKAX, PUCYHKAX, YePTEKAX WU TpaduKkax (eCiau 3T BUABI padOT HE SBISUIHCH
CHEeIUaIbHBIM 00BEKTOM ITPOBEPKH ).

Omeem oyenugaemcs OMmMemKou «3», eciu.:

- IOTyIIeHo Oosiee 0IHOM OIMOKHU Uik Ooiee IBYX — TpeX HEJA0YEeTOB B BBIKJIA/IKaX, YepTekax Wi rpadukax, Ho o0yJarouuiics oobnagaer
00s13aTeTbHBIMA YMEHHSIMH 110 TIPOBEPSIEMOI TEME.

Omeem oyenusaemcs OMmMemKou «2», eciu:

- IOMTYIIICHBI CYIIIECTBEHHBIE ONTHOKY, MMOKA3aBIINE, YTO 00YJArOIIHIicS He 001alaeT 00sS3aTeIbHBIMU YMEHUSIMU IO JAHHOW TEME B IOJTHON Mepe.
LIpu oyenke 3a0anutl, C6A3AHHBIX C 20MEMPUYECKUM MATNEPUATIOM, CHUMAeMCcs OUUOKOU, ecliu:

- YYCHHUK HEBEPHO IMOCTPOMI TEOMETPHUECKYIO QUTYPY,

- He coOJIroAal pa3Mepbl, HEBEPHO MEpeBell OJIHU €AMHULIBI U3MEPEHUS B JPYyTHE,

- HE yMEEeT UCIOJb30BaTh YePTESIKHBIN HHCTPYMEHT JIJIsl U3MEPECHHSI HITU TIOCTPOSHUS TEOMETPUIECKUX (DUTYp.

1Ipu oyenusanuy 3a0anuii, C6A3AHHLIX C 2eOMEMPUYECKUM MAMEPUATIOM, CINABAMCS CLeOVIOUUe OMMEmKU.

Otmetka "5" craBuUTCS, €ciiid paboTa BHITIOJIHEHA 0€301TMO0YHO;

Otmetka "4" cTaBuTCS, €ciu B paboTe AOMyIIeHb! 1-2 omunoKa;

Otmerka "3" craBuTCS, €ciy B pabOTe OMYIIEHBI 3 OIINOKH;

Otmetka "2" cTaBuTCS, €cnu B padote gomnyiieHo 4 u 6oyee ommnooK.

LIpu oyenusanuu mamemamuyecko20 QUKMAHMA CMasamcs cedyiouue Ommemxu.

OtmeTka «5» CTaBUTCS, €CIH BCsl paboTa BBINOIHEHA 0€301IM00YHO;

OtmMmeTka «4» CTaBUTCSI, €CIIM BBITIOJIHEHA HEBEPHO 1/5 4acTh MPUMEPOB OT OOIIETO YHUCIIA;

OtmeTka «3» CTaBUTCS, €CIH BBINOJHEHA HEBEPHO 1/4 4acTh MPUMEPOB OT MX OOIIETo Yncia;

OtMmeTKa «2» CTaBUTCS, €CJIM BBITIOJIHEHA HEBEPHO 1/2 4acTh MPUMEPOB OT UX OOIIETO YHCTIA.

Ipumeuanue: 3a epammamuyeckue owmuOKY, OONyujeHHvle 8 pabome, OYeHKA NO MamemMamuKe He CHUNICAEmCs.

Ouenusanue pe3yn1bmamos mecmuposanus

[Ipu orieHUBaHUM PE3yNbTATOB TECTUPOBAHUS HEOOXOIUMO MOACUUTATH Yncio 6amioB. OneHnBas padoTy B 0amiax, yuuTeldb NpeaBapUTeIbHO
MOJCUUTHIBAET MAaKCUMAIBHYIO CyMMY 0aJlJIOB, KOTOPYIO MOXET MOJIYYUTh YYEHUK, U [IEHY OJTHOTO Oayiia (B MPOIIEHTax ).

[Tpu BrIBeIeHUH 00IIIEH OTMETKH YUUTENbh OPUEHTHUPYETCS Ha CIAEAYIOUIYIO KAy OTMETOK:

OrMeTKa 5 4 3 2

% OT MaKCHUMAJILHOTO 4Mciia 0aioB 90-100 70-89 50-69 0-49

31



PA3JIEJI 6. MATEPUAJIBHO TEXHUYECKOE U YYEFHO-METOJUYECKOE OBECIIEYUEHUE PABOYEM ITPOT'PAMMBI

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

FeomeTpumsa. 7-9 knacchl: y4eOHUK ans obuieobpasoBatenbHbix opraHmsauun / A.B. Moropenos. — M.: [NpoceeleHne, 2014. — 240 ¢

Mep3smsik A.T'., [Tonouckuit B.b., Slkup M.C.; mox pexakmueii [Togonsckoro B.E., 'eomerpus 8 kitacc, O0mecTBo ¢ orpaHHYeHHOM
otBercTBeHHOCTHIO "M3narensckuii ienTp BEHTAHA-I'PA®"; Axumonepnoeobmectso "U3natensctBo [Ipocsemenue";

METOANYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

FeomeTpumsa. 7-9 knacchl: y4eOHuK ans obuieobpasoBartenbHbix opradmdauun / A.B. Moropenos. — M.: [NpoceeleHne, 2014. — 240 ¢

I'eomerpust: 8 kimacc: yueOHUK 111 yHanuxcsi oomeoopazoBaTenbHbIX yupexaenuit/ A.I'. Mepamsik, B.b.Ilomonckuii, M.C. Sxkup. — M. :
Benrana-I'pad

I'eomerpust: § Ki1acc: MTUAAKTUYECKHE MaTepHalbl: COOPHUK 337]ad M KOHTPOJIBHBIX padot / A.I'. Mep3isik,B.b. ITononckuii, M.C.

Axup. — M. : Benrana-I'pad

I'eomerpust: 8 kiacc: paboune terpaau Nel,2/ A.I'. Mep3nsk, B.b. ITononckuit, M.C. Sxkup. — M. :Benrana-I"pad

I'eomerpust: 8 kiacc: meronuueckoe nocooue/E.B. bynko, A.I'. Mep3sinsk, B.b. ITononckuii, M.C. SIkup. —M. : Benrana-I'pag

3uB b.I'. JIlunakrnueckue marepuaisl 1o reomerpun 9 kiacc. M.: IIpocsenienue.

JI.C. AtanacsH u 1p. 'eometpusi. PaGouas tetpazsb. 9 kiacc.

A.B. ®apkos. Tectsl o reomerpun. K yuebnuky JI.C. AtanacsHa u ap. «'eometpus. 7-9 knaccel». 9 kiacce

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.r
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