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1. HOACHUTEJIBHAA 3AIIMCKA

[IpenmeroM MaTeMaTUKK SBISIOTCS  (DyHIAMEHTalbHbIE CTPYKTYpbl Hallero Mupa —
IPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHUS (OT MPOCTEHUIINX, YCBAaUBAEMbBIX B
HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJI0KHBIX, HEOOXOAMMBIX JJIsl pa3BUTHsI HAyYHbBIX U
OPUKIAIHBIX Hjael). MartemaTuueckue 3HaHUsA OOECHeYMBAIOT IIOHMMaHWE IPUHILIUIIOB
YCTPOMCTBA M HCIOJB30BaHUS COBPEMEHHOM TEXHHMKHM, BOCHPHUATHE U HHTEPIPETALUIO
COLMAIBHOM, KOHOMUYECKOH, MOJUTHYECKOW HH(OpMAIUK, Jal0T BO3MOXKHOCTH BBINOJHATH
pacy€Thl M COCTABIATH AITOPUTMbI, HAXOAUTh U IPUMEHSATH (POPMYIIbI, BIAJETh PAKTHUECKUMHU
npuéMamMy reOMETPUIECKUX U3MEPEHHI U TIOCTPOCHUH, YNTaTh WH(POPMALINIO, IPEICTABICHHYIO
B BHJE TaOmul], AMarpaMM U rpauKoB, XXUThb B YCIOBHUAX HEONPENeNEHHOCTH U NOHUMATh
BEPOSTHOCTHBIN XapaKTep CIydailHbIX COOBITHIA.

N3yuenne Matematuku (opMHUpyeT y OOydyaroIIMXCsl MaTeMaTHYeCKUHA CTHJIb MBbIIIJICHHUS,
IPOSBIISAIOLIUICS B ONpPENENEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaroniyecss OCBaMBAaIOT TaKue
npuéMbl M METOABI MBILIUICHUS, KaK MHAYKIUS U JeAyKIUs, 000OIleHHue M KOHKpeTH3alus,
aHaJM3 ¥ CUHTE3, KJIaccu(UKaIUs U cHcTeMaTu3anus, abctparupoBanue u anajaorus. OOBEKThI
MaTEMAaTUYECKUX YMO3AKIIOYEHUH, IpaBWIa HMX KOHCTPYUPOBAaHUS PACKPBIBAIOT MEXAHHU3M
JIOTHYECKUX MMOCTPOEHUM, CITIOCOOCTBYIOT BRIPA0OTKE YMEHUs (hOpMyTUpOBaTh, 0OOCHOBHIBATH U
JIOKa3bIBaTh CYKJECHHUsI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MblUIeHUE. V3yueHne MmaTeMaTUKH
oOecrnieunBaeT (HOPMUPOBAHHE AITOPUTMHUUYECKONH KOMIIOHEHTHI MBIIUIEHUS M BOCIUTaHUE
YMEHUH JeHCTBOBATh IO 33JaHHBIM QJITOPUTMAM, COBEpPLICHCTBOBATH W3BECTHBIE U
KOHCTPYUpOBaTh HOBbIE. B mpolecce pemeHust 3aiad — OCHOBOM y4eOHOW NesTeIbHOCTH Ha
YpOKax MaTeMaTHKHU — Pa3BUBAOTCS TBOPUYECKAs ¥ MPUKIIAJHAS] CTOPOHBI MBIIIICHHUS.

OOyuenune MaTeMaTUKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy OO0ydYalomUXcs TOYHYIO,
palMOHATIbHYIO U UHGOPMATUBHYIO pedb, YMEHHE OTOMpPaTh Haubosee MOIXOIAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelcTBa JUIsl BBIPAXKEHUS CYXKIEHUH M HarIsIHOrO UX
IIPEICTaBICHHUS.

[Ipy M3ydyeHUM MaTeMaTHKH OCYLIECTBISETCS O0Ilee 3HAKOMCTBO C METOJaMHU IO3HAHUS
JICHCTBUTEIIBHOCTH, IPEACTaBICHUSAMU O IPEAMETE W METOJAaX MAaTeMaTUKH, UX OTJIIHYUU OT
METOI0OB JPYTUX €CTECTBEHHBIX M TyMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX HpPUMEHEHHUs
MaTE€MAaTHKH I PEUICHUS] HAyYHbIX U IIPUKJIAIHBIX 3a/1a4.

ITpropuTeTHBIMU LIENIIMU 00YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBJISIOTCA:

. (¢bopMUpOBaHME  IIEHTPAIbHBIX  MaTEeMAaTHUYECKUX MOHATHM  (YMCIO, BEJIUYMHA,
reomeTpuyeckas  ¢urypa,  nepemeHHas,  BEPOATHOCTb,  (YHKLHUA),  OOECHEeUMBAIOIINX
IPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHMsl 00yJaroLINXCS;

o MOJIBEICHNE O0YYaIOIMXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MUpa, MOHMMAaHHWE MaTeMaTUKH KakK 4acTh OOIIed KyJIbTypbl
YEJIOBEUECTBA;

. pa3sBUTHE  MHTEIUIEKTYaIbHBIX W  TBOPYECKMX  CHOCOOHOCTeH  oOydwaromuxcs,
MI03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATENBCKUX YMEHUN, KPUTUYHOCTH MBIIIEHUS, HHTEpeEca
K U3y4EHUIO MaTEMaTHKH;

. ¢bopmupoBanre GyHKIMOHATIHHON MaTeMaTHYeCKON TPaMOTHOCTH: YMEHUS paclo3HaBaTh
IPOSIBJIICHUS] MATEMAaTHUECKUX MOHATHUH, 0ObEKTOB M 3aKOHOMEPHOCTEH B pealIbHBIX KU3HEHHBIX
CUTyallUsiX W MpPU HU3YUYEHUU JPYTUX Y4EeOHBIX MpPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIMPOBATH UX Ha SI3bIKE MAaTEeMAaTUKU U CO37aBaTh MaTeMaTHYECKUe
MOJICNIA, IIPUMEHATH OCBOCHHBIM MaTeMaTUYECKUH ammapaTr il pEeHIeHUs IPAKTHUKO-
OPUEHTUPOBAHHBIX 3aJa4, MHTEPIIPETUPOBATH U OLIEHUBATH NOJyUYEHHBIE PE3YIIbTATHI.
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CopepxaHre TpOTpaMMBI TIO0 MaTeMaTUKe, pachpelesiéHHOe I0 TojaM OOydYeHus,
CTPYKTYpPUPOBAHO TaKUM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHUHIMIIHUAILHBIM BOIIPOCAM
oOyuJaroruecs: 00paniaauch HEOJHOKPATHO, YTOOBI OBIIQJICHUE MATEMAaTUICCKUMU TTOHATHIMH U
HABbIKAMHU OCYIIECTBIISIIOCH IMOCJIENOBATELHO M MOCTYNATENbHO, ¢ COOIIOJCHHUEM MpPUHIUIIA
MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIOYAIUCh B OOIIYI0 CHCTEMY MaTeMaTHUYeCKHX
MpeJICTaBICHUI O0yJarouuxcs, pacmupss u yrayosss e€, oOpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3U.

B cootBerctBum ¢ ®I'OC OO0 Maremarnka SBISIETCS 00s13aTEIbHBIM yU4€OHBIM MPEAMETOM
Ha YPOBHE OCHOBHOT'O O0IIETr0 00pa3oBaHusl.

KoppekunonHo-pa3BuBaomuii NOTeHIHAn y4yeOHoro npeaMmera «MaremaTtukay
COCTOMT B O0ECHEYeHMH BO3MOKHOCTEH Ui  TPEOAOJIEHHUS  CIEAYIOLIUX
crienu(pUIecKux TPYIHOCTEN CIa00BUASIINX 00YUYAIOIIUXCS:

® (parMEHTApHOCTh WM HCKAKEHHOCTh MPEICTABIECHUN O pPEANbHBIX OOBEKTaxX H
npoleccax;

® HEJI0CTaTOYHOCTh HEOOXOAMMBIX CBEACHHUM 00 OKpYKaIOIIEM MHUPE;

® HEJOCTAaTOYHOCTh COLMAIBHOIO OMNbITa M, KaK CJIEACTBHE, HEBO3MOXHOCTb
yCHEIHOro (opMHUpOBaHUSA psAda MOHSATHH, pPEUICHUS CIOKETHBIX U IMPaKTUKO-
OpPUEHTUPOBAHHBIX 3a71a4;

® TPYAHOCTM BOCHpUATUA TIpaduueckod HMHPOPMALMKU U BBINOJIHEHHUS JIIOOBIX
rpapuueckux paboT, 3aMeJICHHE TEMITA BBINOJIHEHUS TOCTPOSHUI];

® 3aMeJJIeHHE TEMIIa U CHU)KEHHE CKOPOCTH BBITIOJIHEHUS MMCbMEHHBIX PaboT.

Koppexunonnnie 3aga4un:

Pa3BuTHe 3puTEIBHOIO, OCA3aTENBbHO-3PUTEIBHOTO U CIIyXOBOT'O BOCIIPUSTHSL.

Pa3BuTHE NpoU3BOIILHOIO BHUMAHMUS.

Pa3BuTHe 1 KOppeKLHs NaMsATH.

Pa3BuTHE U KOppEKLMsI TOTUYECKOTO MBIIIJIEHHSI, OCHOBHBIX MBICIUTEIbHBIX ONEpalnii.
[TpeononeHre NHEPTHOCTH MCUXUYECKUX MTPOLIECCOB.

Pa3BuTre quanorn4eckoi 1 MOHOJIOTUYECKON PEUN.

[Tpeononenue Bepbanusma.

®opMupoBaHUE HABBIKOB 3PUTEIBHOIO, OCA3ATENbHO-3PUTEIBHOIO U CIIyXOBOT'O aHATIN3A.
Pa3BuTHE HABBIKOB OCA3aTENbHO-3PUTENILHOTO 00CIEI0OBAHNS U BOCTIPUATHS LIBETHBIX (MU
KOHTPACTHBIX, YEpHO-0eibIX) penbedHBIX M300paKEHUN MPEAMETOB, KOHTYPHBIX
N300paKeHU reOMEeTPUUECKUX QUTYp U T.II.

e @opMuUpOBaHHWE YMEHHS BBIIOJHATH MpPU TOMOIIM YEPTEXKHBIX HHCTPYMEHTOB
reoMeTpUYECKUE MOCTPOCHUS, TOCTpOeHUE I'pauKOB PYHKIUH, THarpaMM U T.II.

e dopMupoBaHHe yMEHHUS UUTaTh I[BETHbIC (WJIM KOHTPACTHBIE, YepHO-Oelnble) penbedHbIe
rpaduKy IEMEHTapHBIX (PYHKIUN Ha KOOPAMHATHOM IIIOCKOCTH.
OOyueHue npaBuiaM 3alucu MaTeMaTHYECKUX (POPMYIT U CIEUATbHBIX 3HAKOB.
OO6yuenue npuemam npeoOpa3zoBaHUs MATEMAaTUYECKUX BBIPAKEHUH.
CoBeplIeHCTBOBAHUE CHEIMATBHBIX MPUEMOB 00CIEI0BaHHUS M M300paKeHUsT N3y4aeMbIX
00BEKTOB.

e @dopmupoBaHUE, YTOUHEHUE WIM KOPPEKIMs MpEeACTaBIEHUN O MpeaAMeTax M Mpoleccax
OKpYKarolleu TeCTBUTEIHLHOCTH.

e @dopMuUpOBaHHE U COBEPIICHCTBOBAHHUE YMEHHUS pACIIO3HABATh CXOIHBIE MPEIMETHI,
HaXOJUTh CXOAHBIE W OTJIMYUTEIbHBIE INPU3HAKM IPEIMETOB M SBICHUH, HCIOIb3Ys
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COXpaHHBIE aHAIN3aTOPBI.
e ®dopmupoBaHKE U COBEPUICHCTBOBAaHUE YMEHUS HAXOAUTh IPUYMHHO-CIICICTBEHHBIE CBS3H,
BBIJICTISITH TJIaBHOE, 000011aTh, JIeTIaTh BBIBOIBI.
CoBepIIeHCTBOBAHNE HABBIKOB BepOaIbHON KOMMYHUKALIUH.
CoBepIIeHCTBOBAHNE YMEHHSI TPUMEHSATH HeBepOAJIbHBIE CIIOCOOBI OOIIECHUS.
Pa3BuTne MenKkoil MOTOPUKH U 3pUTEITLHO-MOTOPHON KOOPAWHALINY.
CoBeplIeHCTBOBAHNE YMEHHS 3pUTENIbHON OPUEHTUPOBKU B MUKPOTIPOCTPAHCTBE.

@opMHUpPOBAHHUE PAIMOHAIBHOIO TMMOAXOJAa K PpEHICHUI0 Y4eOHBIX, OBITOBBIX W
npodecCHOoHANBHBIX 3a/1a4, pa3BUTHE aHATUTUKO-IPOTHOCTUYECKUX YMEHHUM U HABBIKOB.
[IpeonosieHne yka3aHHBIX TPYAHOCTEM IOJKHO OCYLIECTBIATHCA Ha Ka)XIOM
YpOKE yUUTEIEM B MPOIECCE CIEHHUATBEHO OPTaHU30BaHHON KOPPEKIIMOHHOM paOOTHI.

YueOnsrii kypc ""T'eomerpus " 15 oOyyaronuxcs 7—9 K1accoB SBISETCS pas3ieiioM
PII. "Marematuka"”, pazpadoran Ha ocHoBe ®I'OC OOO. B nporpamme yuTeHbl UACH U
nosioxkenuss Konueniuu pa3sutus Matematruueckoro oopasosanust B Poccuiickoit denepanuu.
['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3€JIOB IKOJIbHON MaTeMaTHUKU, UMEIOIIHNI CBOEH

EeNbI0 00ECTIeYNTh N3YUeHHE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUH U B3aUMHOE
pacrosoXeHue, OMUPAETCs Ha JIOTHYECKYI0, I0KAa3aTeNbHYIO JHHNIO. [[eHHOCTh M3y4eHus
FE€OMETPUH Ha YPOBHE OCHOBHOI'O 00111ero 00pa30BaHUs 3aKIF0YAETCS B TOM, YTO O0yYaroLIuiics
YYUTCS IPOBOJUTE TOKA3aTEIbHBIE PACCYKICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUYECHU A,
JIOKa3bIBaTh HCTHHHBIC YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOIUTH
PacCyXIEHHS «OT IPOTUBHOTO», OTIMYATH CBOMCTBA OT IIPU3HAKOB, ()OPMYIHPOBATH OOpaTHBIE
YTBEPXKICHHSL.

BTopoii IeHHOCTBIO H3Y4EHUsI TEOMETPUH SIBJISETCS UCIOb30BaHNE €€ KaK MHCTPYMEHTa
IPY PELICHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIUXCS B PeabHOM
xu3HU. OOy4arouuiics J0KEH HayuyUuThCs ONPEAEIUTh TeOMETPHUECKYI0 (DUTYpY, OIHCcaTh
CJIOBaMHM JIaHHBIM 4epTEX I PUCYHOK, HAHUTH IUIOIIAAb 3eMEIbHOI0 Y4acTKa, pacCCUUTATh
HEO0OXOUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabels uiu TpedyeMble pa3Mephl rapaxa AJis
aBTOMOOMJISL. 3TOMy COOTBETCTBYCT BTOPAA, BEIYUCIIUTECIIbHASA JIMHHUA B U3YUCHUN I'COMETPUH.
[Tpu pemiennn 3a1a4 MpakKTHUYECKOTO XapaKkTepa 00y4aromuics yUuTCsl CTPOUTD
MAaTEMAaTUYCCKUE MOJICTIN PCAJIbHBIX )KU3HCHHBIX CI/ITyaHI/If/'I, MPOBOAWTEL BBIYUCIICHUS U
OLIEHUBATh aJIEKBATHOCTb MOJYYEHHOTO pe3yJIbTaTa.

Kpaiine BaxHO MOJUEPKUBATH CBSA3H T'€OMETPHUH C APYTUMHU YUeOHBIMU IIPEIMETaMH,
MOTHUBHPOBATH UCIOIb30BATh OMPEIEICHNUS FTEOMETPUUECKUX GUTYD U TIOHSITHH,
JIEMOHCTPUPOBATh IPUMEHEHHE TIOJTYYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U Hanboee
APKO BUJIHBI B TeMax «BekTops», « pUroHOMETpUYECKUE COOTHOLICHUA», «MeTol KOOpAUHAT
u «Teopema IIudaropar.

VYueOHblit Kypc «I eoMeTpusi» BKIIIOYAET CIEAYIOLINE OCHOBHBIE pa3/ielibl COJCPKAHUSA:
«["eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHne reoOMEeTpUIECKUX BETHUNHY,
«JlexapToBBI KOOPAMHATHI HA TIIOCKOCTHY, «BeKTOpBI», «/IBIKEHUS MIIOCKOCTH,
«[IpeobpazoBanus mogo0us».
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OO1ee 9rcio 4acoB, peKOMEHIOBAaHHBIX IS H3y4deHHs yuyeOHoro Kypca «I[ eomeTpusi», —
204 gaca: B 7 kitacce — 68 yacoB (2 4yaca B Hezieqto), B 8 kiacce — 68 yacoB (2 yaca B HEZICIIO), B
9 ximacce — 68 yacoB (2 4yaca B HEJIETIO).

2. NNAHUPYEMBIE PE3Y/1IbTATbl OCBOEHUA NPOrPAMMbI HA YPOBHE OCHOBHOTI'O OBLLEIO
OBPA30OBAHUA

N3yueHre MaTeMaTUKU Ha YPOBHE OCHOBHOI'O 001[ero 00pa3oBaHUs HAlpaBJIEHO Ha
JOCTHKEHUE 00YUJaIOIMMUCS JINYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB OCBOCHUS Y4€OHOT0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3y/bTaThl OCBOCHUS MPOTrPaMMbl [0 MATEMATHKE XapaKTEPU3YIOTCSI:

1) naTpuoTHYeCKOE BOCIIMTAHHE:

IPOSIBIIEHUEM MHTEpECaA K MPOIIJIOMY U HACTOSIIEMY POCCUHCKON MaTEMATUKH, LIEHHOCTHBIM
OTHOILEHHEM K JOCTHKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKON MaTeMaTHYeCKOn
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JTOCTHIKCHUH B IPYTUX HAyKax M MPHUKIATHBIX chepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEH TpakJaHWHA M PeaT3aliy €ro Mpas,
IPECTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKLIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO o0mIecTBa (HarpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXIEHUIO 3THYECKUX NPOOIIEM, CBA3aHHBIX C IPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHMEM BaKHOCTHU MOPAJIbHO-3TUUECKHUX MPUHILIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyaoBoe BocniuTaHHeE:

YCTaHOBKOM Ha aKTUBHOE YYacCTHE B PELICHUH MTPAKTUUYECKHUX 33a]]a4 MaTeMaTHYECKON
HalpaBJIEHHOCTH, OCO3HAaHNUEM Ba)XHOCTH MaTeMaTHYECKOro 00pa3oBaHus Ha MPOTSHKEHUH Beei
YKU3HU JJIs yCTIeUTHON Mpo(ecCHOHANBbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOSHUEM MHIUBUAYaTIbHON TPACKTOPUU 00pa30BaHUs U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIMTAHHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MIO3HAHMSI:

OpHUEHTAIMeN B e TEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MIPeICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPO/IBI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHUYeCKON HayKU Kak cepbl UeTOBEYECKOM IeATEIbHOCTH, STANOB €€ Pa3BUTHS U
3HAYMMOCTH JUIsl Pa3BUTHUS LUBUIIM3ALMH, OBJIAJIEHUEM SI3bIKOM MaTEMaTHUKN U MaTEMAaTHYECKOU
KYJIbTYpOH Kak CpeICTBOM MO3HAHUS MUpPa, OBJIaJIEHUEM MPOCTEUITUMU HaBbIKAMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) pusuueckoe BocnuTaHue, popMUpPOBaAHUE KYJIbTYPbI 310POBbsI H SMOIHOHAIHLHOTO
Os1aromosty4usi:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbS, BEICHHUS
310pOBOT0 00paza )KU3HHU (340pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHH U OTABIXA,
perynsapHas puznyeckasi akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, PU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) KOJIOTHYECKOEe BOCIIUTAHME:

OpHUEHTAaIMel Ha MPUMEHEHNE MaTeMaTHUYEeCKUX 3HAHUH JUIs pelieHHs 3a/1a4 B 00JIacTH

COXPaHHOCTH OKPYKAIOLIEH cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH UX BO3MOKHBIX
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MOCIIEACTBHMA JIsI OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TII00AIEHOTO XapaKTepa dKOJIOTHUECKUX
npo0JieM U yTel X pelieHus;

8) amanTanus K N3MEHSAIOIIUMCS YCJIOBHSIM COIHATbHOI M IPUPOTHOI Cpebl:
TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, TOBBIIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4Yepe3 MPAKTUUECKYIO ACSATEIBHOCTh, B TOM YUCJIE YMEHUE YUUTHCS y IPYTUX
JI0JIeH, IPHUOOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKUA U KOMIIETEHLIUU U3

OTIBITA IPYTHX;

HE00XO0IMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kciie GOPMYIUPOBATH UJIEH,
MOHATHS, TUIIOTE3BI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE paHEee He U3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOIUN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS U IeUCTBUSA,
dbopMynTUpOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

CHe].[I/IaJIbHBIe JJUYHOCTHBIC PE3YJIbTAaThI:

° YMEHHE CONOCTABJIATH 3PUTEIIbHBIE BIIEUATICHUS C YYETOM IMOJTYYECHHBIX 3HAHMI
00 OCOOCHHOCTSX CBOEr0 3PHUTEIBHOIO BOCIPHUATHSA, Ha OCHOBAaHUU C(HOPMHUPOBAHHBIX
MPEJCTABICHUI O IPEAMETAX U SBJIICHUSAX OKPYKAIOLIEH IEMCTBUTEIIBHOCTH;

° cOPMHPOBAHHOCTh ~ MOTHBAllMM K  OOy4eHMIO U  IleJIeHalpaBIEeHHOU
IMO3HABATCIILHOM JCSITCIIFHOCTH,

° CHOCOOHOCTh OCO3HABATH CE0S YACThIO COLIMYMA;

o CIOCOOHOCTh K OCMBICIICHUIO U AuddepeHnnanum KapTuHb MUpPa, €€ BpEMEHHO-
IPOCTPAHCTBEHHON OpraHu3aluu;

° NPUHSATHE COOTBETCTBYIOIINX BO3PACTY HEHHOCTEW U COILMATIBHBIX POJICH;

° YMEHHUE OLIEHUBATh C IMO3UIMHA COLMAIBHBIX HOPM COOCTBEHHbBIE MOCTYIKH M
MIOCTYIIKHU APYTHUX JIFOJEH;

° HMOIMOHAIBHO-LIEHHOCTHOE OTHOUIEHHE K OKpY’Karollel cpeie, HeoOX0IUMOCTH
€€ COXpaHEHUs M PallMOHATBHOTO HCITOIB30BAHHUS;

° yMeHue (opMupoBaTh ICTETUYECKHE UYBCTBA, BIEYATICHHUS OT BOCIPHATHSA
NIPEMETOB U SIBJICHUI OKPYKAIOIIEro MHPa,

° TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JaybHeHIIel mpodeccrnoHaIbHON

TPACKTOPUHU B COOTBETCTBUH C COOCTBEHHBIMU HHTCPECaAMU U BO3MOKHOCTSAMMU.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbTaTe 0cBOeHHs MpOrpaMmbl IO MaTeMaTHKE Ha YpOBHE OCHOBHOTO OOIIETO
oOpasoBanHus y o0yuaromierocst Oyayt copMupoBaHbl METANPEAMETHBIE PE3YyIbTaTHI,
XapaKTepU3YIOIIHecs OBJIaIEHHEM YHUBEPCAIbHBIMU MO3HABATEILHBIMU JCHCTBHUIMH,
YHHUBEPCATHHBIMA KOMMYHUKATHBHBIMH JCHCTBUSMH H YHHBEPCATHHBIMU PETYJISATUBHBIMH
JIEUCTBUSAMM.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jiornueckue A1eCTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTEeMaTHYECKIX O0BEKTOB,
MOHSATUHM, OTHOIIEHUH MEXITY MOHATUSIMH, (POPMYIUPOBATH OTPEICTICHUS TOHSATHH,
YCTaHABIMBAThH CYNIECTBEHHBIA MIPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS IS 0000IIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A,

BOCTIPUHUMATh, (OPMYITUPOBATH U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIHHBIC U
OTpHUIIATEIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHNE, YCIOBHBIC,

BBISIBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEYHS B (pakTax,
JTAHHBIX, HAOTIOJCHUSAX U YTBEPIKICHUSX, IPEJIaraTb KPUTEPUH TSI BBISIBICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIL;
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JieNiaTh BBIBOJIBI C UCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHTYKTHUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

pa3duparhb JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPSIMbIE U OT IIPOTHUBHOTO),
IPOBOJUTH CAMOCTOSATEJILHO HECIIOKHBIE JJ0KA3aTeIbCTBA MATEMaTHYECKHX (aKTOB,
BBICTPANBaTh APTYMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHOM 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHUS,
BbIOMpaTh HanOoJIEe NOAXOASLIMM ¢ Y4ETOM CaAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIIOJIb30BaTh BOIIPOCH! KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT 1103HaHUsl, (OPMYIUPOBAThH
BOIIPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITENIHO YCTAaHABINBATH HICKOMOE
U JlaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBAThH CBOIO MO3UIIHIO, MHEHUE;

IIPOBOJUTH 10 CAMOCTOATEIBHO COCTABJIEHHOMY IJIaHY HECIOXHBIA AKCIIEPUMEHT,
HeOOJIbIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUECKOro 0ObEeKTa,
3aBUCUMOCTEN 00BEKTOB MEKY COOO0i;

CaMOCTOSITENIbHO (POPMYIMPOBATh 00OOIIEHHUS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEI0BAaHNUS, OLIEHUBATh JOCTOBEPHOCTD IOIYYEHHBIX PE3YIbTaTOB, BEIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHUE MPOLECCa, a TAKXKE BBIIBUIaTh MIPEOI0KEHUS O €ro
Pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6Gora ¢ undopmaunmeii:

BBISIBIISITH HEJJOCTATOYHOCTD U H30BITOYHOCTD MH(POPMAIINH, TAHHBIX, HEOOXOMMBIX JIJIS
pelLeHMs 3a]1a4u;

BBIOMPATh, AaHAIM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAITUIO
pas3InYHbIX BUAOB U (POPM IpEACTABICHUS;

BbIOMpaTh POpMY IpeCcTaBICHHSI MHPOPMALMK U WILTIOCTPUPOBATH pelIaeMble 3a1a41
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLICHMBATh HAJEKHOCTh UH(POPMALIMH 110 KPUTEPHSIM, NTPEATIOKEHHBIM YUUTETIEM UITU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHUKaTHBHBbIE YHHBepPCaJIbHbIe y4eOHbIE TeliCTBHSA:

BOCIIPHHUMATH U (DOPMYTHUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBHSIMHU U IEISIMH
00IIIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEUICHHS 3a]auH, pe3y/IbTar;

B X0j1¢ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI, IPOOIIEMBI,
pelaeMoi 3a1a4u, BEICKa3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATH CBOU
CYXJICHUS C CY)KICHUSMU IPYTUX YIACTHUKOB JHajiora, OOHApYKUBATh Pa3InYMe U CXOJCTBO
MO3HIINI, B KOPPEKTHOH (hopMe HOpMYTHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS,

MPEJCTABIATh PE3YyJIbTAThl PEHICHUS 331U, SKCIIEPUMEHTA, UCCIICIOBAHNUS, TIPOCKTA,
CaMOCTOSTEIILHO BBIOMPATh (hOpMAT BBICTYIJICHHS C YIETOM 3a/]1a4 IPE3eHTAIlMH U
0CcOOEHHOCTEH ayTUTOPUH;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON pabOTHI IPU
pellieHHH y4eOHBIX MaTEMaTHYCCKUX 3a71ay;

MIPUHUAMATH 11€JTb COBMECTHOM JIEATEILHOCTH, IUTAHUPOBATH OPTraHU3aINI0 COBMECTHOM
paboThI, pactpeessaTh BUIbI paboT, JOrOBapUBaThCs, 00CYXkIaTh MPOIIECC U PE3YJIbTaT paboThI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBAaTh B IPYIMIIOBBIX popMax paboThl (00CykIeHUs,, 0OMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh pabOThI M KOOPMHUPOBATH CBOH JICHCTBHS C
JPYTUMH YICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIAJ[a B OOIIHIA TPOAYKT 11O
KPUTEPHSIM, CHOPMYIHUPOBAHHBIM YIaCTHUKAMH B3aHMOIECHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS
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Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELLEeHUS 3a7auu (MM €ro 4acTh), BHIOUPATh
CHoco0 pemeHus ¢ y4€ToM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIQJIETh CII0OCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS ITPOLIecca U PE3yJIbTaTa perIeHUs
MaTeMaTHYeCKOM 3a7a4uH;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPY PEIICHUH 337]a4H, BHOCUTD
KOPPEKTUBHI B ICATEIHLHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA ACSITEIbHOCTH ITOCTABICHHOM LIETIN U YCIOBUSM,
OOBSACHATH NPUYUHBI JOCTUKEHUSI U HETOCTHXKEHUS 11eJT, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

CHGI_[I/IaJ'IbHBIC METAIIPEAMCTHBIC PE3YJIbTAThI:

° YMEHHE HCIOJBh30BATh COXpPAHHBIE AHATU3aTOPBl B  Pa3IMYHBIX  BHIAX
NesTeNbHOCTH (Y4eOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYA0BOM);

° IPUMEHSTH 3pUTEIBHO-0CA3aTEIbHBIN CIIOCOO 00CIIEIOBAHNS U BOCTIPUSATHUS;

° yYMEHUE  TOJb30BAThCS  COBPEMEHHBIMH  CpPEACTBAaMH  KOMMYHMKAllUH,
TUQIOTEXHUUECKUMH CPEJICTBAMHU, IPUMEHIEMBIMH B y4eOHOM IpoIiecce;

° yMEHUE IIJJAaHUPOBaTh  IPEIMETHO-NPAKTUYECKUEe  JCHCTBUA C  y4eTOM
MMEIOLIETOCsI 3pUTENBHOIO INarHo3a B COOTBETCTBHUHU C ITOCTaBJICHHON 3a/1a4ei;

° yYMEHUE MpPOSBIATh B KOMMYHUKATUBHOHN J€SITEIbHOCTH, aJleKBaTHbIE CUTYyallUH,
HeBepOaIbHbIE POPMBI OOIICHHUS;

° YMEHHUE BECTU CAMOCTOSTENbHBIN MOUCK UH(OpMaIuy;

° CIIOCOOHOCTh K IpeoOpa3OBaHHIO, COXPAaHEHMIO M Iepenaye HHPOpMaIuH,
MOJIy4eHHOM B pe3yibTaTe YTEHUs WIN ayAUPOBAHUS;

° CIIOCOOHOCTh y4YacTBOBaTh B PEUYEBOM OOIEHUH, COOIIOAasi HOPMBI PEUYEBOIrO
ATHUKETA, aIEKBaTHO MCIIOJIb30BaTh KECThl U MUMHUKY;

° CIOCOOHOCTH OIICHMBATH CBOIO PEYb C TOUKH 3PEHHUS €€ COJCPKAHUS, SI3BIKOBOTO
oopmieHus;

° yYMEHHE HAaXOJIUTh TPAMMATHYECKHE W PEUEBBIC OMIMOKH, HETOYEThI, NCTIPABISTH
ux;

° YMEHHUE IUIaHWPOBaTh, KOHTPOJHPOBATH W OLECHUBATh y4eOHBIC NEHCTBHS C

Y4€TOM, HMCHOUICTIOCA 3PUTCIIBHOI'O JUAarHo3a B COOTBETCTBUU C MOCTaBJICHHOM 3ajaueil u
YCJIOBUSIMHU €€ pCain3alinuu.

IMPEJIMETHBIE PE3YJIBTATDBI
IIpeameTHBIE PE3yNBTATBI OCBOEHUS TPOrPaMMBbI 10 TEOMETPHH MPEACTABIEHBI 110 TOAAM
00y4YeHHS ITOCTIE COIEePKAHUSL.

3. COJEPXXAHUME OBYYEHUSA

7 KUIIACC
HavanpHbie TOHATHS TeoMeTpur. To4Ka, psiMasi, OTPE30K, JTyd. YToia. Buasr yrios.

BeprukanbsHble u cMexkHbIe yribl. buccekrpuca yria. Jlomanas,, MHOrOyrojbHUK.
[TapannensHOCT M MEPIEHANKYISIPHOCTD MPSMBIX.

Cummertpuunsbie ¢purypsl. OCHOBHBIE CBOWCTBa OCEBON cCUMMeTpuu. [IpuMepsl cCHMMMETpHH B
OKpPY’KaroIlleM MUDE.
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OCHOBHBIE TOCTPOCHUS C TTIOMONIBIO TUPKYJIS U JUHEWKU. TpeyroapHuk. BeicoTa, Mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa U IpU3HAKU paBHOOEIPEHHOrO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U NPU3HAKY MapaJlIeNbHBIX IpsiMbIX. CyMMa yIiioB TpeyroibHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpsimoyronbHbIi TpeyrosibHUK. CBOMCTBO MEAMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBA PSAMOYTOJIbHBIX TPEYTOJIBHUKOB.
[IpsaMOyroibHBIN TPEYTrOABHUK C YTI0M B 30°.

HepaBeHncTBa B reOMeTpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0oNblIeH CTOpOHe TpeyroyibHUKa. [lepneHIuKyIsp U HaKJIOHHAs.
I'eomerpuyeckoe mecTo ToYeK. buccekTpuca yria u cepeJuHHbIN NEPIEHIAUKYISP K

OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U TUaMeTp, UX cBoiicTBa. B3aumHoe pacnonoxeHue
OKpYXHOCTH U npsiMoil. KacarenbHas u cekymasi K OKpy>KHOCTH. OKpY>KHOCTb, BIIUCAaHHAs B
yroJ. Biucannast u onucanHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YetpipéxyronbHuku. [lapamienorpamm, ero npu3Haky U cBOMCTBa. YacTHbIE Ciiydan
napajuieIorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBaJparT), UX MPU3HAKH U CBOMCTBA. Tpanenus,
paBHOOOKas Tparenus, e€ CBOMCTBa U Mpu3HAKK. [IpsMoyroiapHas Tpanenus.

Meron yaBoenust meauansl. LlentpanbHas cummerpusi. Teopema @aneca u Teopema o
MIPOTIOPIIMOHANBHBIX OTPE3KaX.

Cpennue TUHUM TPEyTroJdbHUKA U Tpanenuu. LlenTp macc TpeyronpHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiirneHT nogodusi. [IpuzHaku mogo0ust TpeyroabsHUKOB.
[TpumeneHue mo1o0ust IPH PEIICHUH MTPAKTUYECKUX 3a7au.

CaoticTBa 1uioniaeit reomerpudeckux Guryp. @opMyIsl I MIOMAIN TPEYTOIbHUKA,
napasuienorpaMma, pom6a u tpanenuu. OTHOIIEHHE MIIOMAAeH MOA00HBIX pUryp.

Brruucnenue mionaaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTon Oymare.

Teopema [Iudaropa. Ilpumenenue Teopems! [ludaropa npu pemeHnn npakTUUYECKUX 3ajau.

CuHyc, KOCUHYC, TAHT'€HC OCTPOTO yrja MpsSMOYroJbHOT0 TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuroHoMerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

Brnucanuble v IEHTpaJIbHBIE YIIIBI, YTOJ MEXAY KacaTeJIbHOU U XOPJ0. YTIIbl MEXAY
XOpJlaMU U CeKyIIMMU. BricaHHble U onMCaHHbIE YETHIPEXYTOJIbHUKU. B3aumuoe
pacmoioxeHue IByX okpyxHocTell. Kacanue okpykHocteid. O01ine KacaTelbHbIE K IBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXk/1eCTBO. POPMYIIBI TPUBEICHUS.

Pemenue TpeyroiabHuKoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Penienue
IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Toodue COOTBETCTBEHHBIX JIEMEHTOB.
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Teopema o0 pou3BeIeHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYILUX,
TeopeMa O KBaJIpaTe KacaTeJIbHOMU.

Bekrop, 1imHa (MOAyJib) BEKTOPA, COHANPABIEHHbIE BEKTOPBI, IPOTUBOIOI0XKHO
HaIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpALIMK HaJ
BEKTOpaMH. Pa3joxeHue BeKTopa 110 1BYM HEKOJUIMHEAapHbIM BekTopaM. KoopauHars! BeKTopa.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IIPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOPAMHATEI HA INIOCKOCTH. Y PaBHEHUS IIPSAMOM U OKPYKHOCTH B KOOpAUHATAaX,
IIEPECCUCHNE OKPYKHOCTEH U NPsAMBIX. MeTo 1 KOOpAUHAT U €r0 IIPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. [{nrHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpyKHOCTel. [Tnomane kpyra, cekropa, cerMeHra.

JIBMDKEHUS IIJIOCKOCTU ¥ BHYTPEHHHE CUMMETPUU QUTyp (3J1€MEHTapHbIe IPEACTaBICHNUA).
[TapannensHbii nepenoc. [loBopoT.

NPEIMETHBIE PE3YJIBTATHI

[TpenMeTHBIC Pe3yabTaThl OCBOSHUS IPOrPaMMBI YI€OHOTO Kypca K KOHITY 00ydeHus B 7
KJiacce:

PacrioznaBath u3ydeHHBIC T€OMETPHYCCKHE (DUTYPBI, OTIPEACIIATh UX B3aUMHOC
pacnosox)eHue, n300paxkaTh reOMEeTpUIecKre (PUTyphl, BEIIOTHATH YEPTEKHU MO YCIOBUIO
3anauu. M3MepATh TMHENHbIE U YIJIOBbIE BETUYMHBL. Pemiates 3a1aun Ha BBIYMCIICHUE JJITMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpy0Oyro OLIEHKY JIMHEWHBIX U YTTIOBBIX BEJIMUUH MPEIMETOB B PealibHOM JKU3HU,
pa3MepoB MPUPOIHBIX 0OBEKTOB. Paznmuvare pa3mMepbl 3TUX 0OBEKTOB I10 MOPSIKY BETMUHHBL.

CTpouTh 4epTekKHU K TEOMETPUUECKHUM 3a]]a4aM.

[Tonp30BaThCs MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh MPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPH PEIICHUN 3a/1a4.

IIpoBOAUTE JIOTHYECKHUE PACCYKIECHUS C UCIIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaThCs MPU3HAKAMU PABEHCTBA NIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIUAHBI, IPOBEIEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELIEHUN
reOMETPUUYECKUX 3a/1a4.

OrnpenensaTs napauieIbHOCTh MPSMBIX C IOMOIIIBIO YTII0B, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymiasi. OnpenensTh napauieIbHOCTh IPSIMBIX C TTOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK
OJIHOM IIPSAMOM 10 TOYEK JPYroy IpsIMOiA.

Pemate 3amaun Ha kieT4aroi Oymare.

[TpoBOANTH BHIYMCIICHUS M HAXOIUThH YUCTIOBBIC M OYKBEHHBIE 3HAUCHUS YTJIOB B
TeOMETPUYECKUX 3a/1a4ax ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yTJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUN IBYX MapalieIbHbIX
MpsAMBIX CEKYIel. PemaTte npakTuyeckue 3a1aun Ha HaX0KJICHUE YTJIOB.

BraneTs moHATHEM TEOMETPUIECKOTO MECTa TOUCK. Y METh ONPEAEISITh OUCCEKTPUCY yTria U
CEpPEIMHHBIN MEPHEHIUKYISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

DopMyIHPOBATH OMPEACICHUS OKPYKHOCTH U KPYra, XOp/ibl U JUaMeTpa OKPY>KHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA MTPU PEIICHUH 3aa4.

Biianets moHsATHEM OMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOUTh €€
neHTp. [lonp3oBaThcs hakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MTEPIICHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJIHOM TOUKE.
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Brnanets nonsATHEM KacaTeIbHON K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
NEPIEeHIUKYIIPHOCTU KacaTeIbHON U paaunyca, IPOBeIEHHOTO K TOYKE KacaHusl.

[Tonb30BaTbCs MPOCTEHIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, TTIOHUMATh UX
MPAKTUYECKHUIA CMBICIT.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUSA C TIOMOIIBIO HMUPKYJIA U JIMHEHKH.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS IPOTPAMMBbI YU€OHOTO Kypca K KOHITy 00y4eHHs B 8
KJjlacce:

Pacrnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, M0JIb30BaThCS X
CBOWCTBaMM IIPH PELICHUH T'€OMETPUUECKUX 3ajiau.

[TpuMeHATH CBOMCTBA TOUKH NEPECEUEHUSI MEIUAaH TPEYTrOJIbHUKA (LIEHTPa MacC) B PELICHUN
3ajau.

Bnagers nonsituem cpeaHel IMHUM TPEYTOJIbHUKA U TPAeLUH, IPUMEHSITh UX CBOWCTBA
IIPU PELIEHNN FreoOMeTpruYecKux 3aaad. Ilonp3oBaThecs TeopeMmont Qaneca U TEOPEMOU O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHSATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU 10J100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoii [Tudaropa mi1st permeHust reOMETPUIECKUX U MPAKTUIECKHUX 3a/1a4.
Crpouth MaTEMaTUYECKYIO MOJIEb B IPAKTUYECKUX 3a/ladax, CAMOCTOSTENILHO JIE1aTh YEPTEXK U
HaXOJIUTh COOTBETCTBYIOIINE JJIUHBI.

BrnaneTrs noHATHAMEU CHHYCA, KOCUHYCA M TAaHT'€HCA OCTPOI'0 yIJia MPsMOYTOJIbHOTO
TpeyrojapHuKa. [1oy1b30BaThCs STUMU NOHATHAMMU JJIs PELICHUS IPAKTUYECKUX 3a]1ady.

Boruncnsate (pazaudHbIMU cioco0aMu) IIIOIA b TPEYroJbHUKA U IUIOLIa N
MHOTOYTOJIbHBIX QUTYp (IIOJIB3YSACH, IJIe HE0OX0AUMO, KabKyasTopoM). [IpuMensaTs
MOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 33/1a4ax.

Bnagers moHATUSMU BOMCAHHOTO U IIEHTPAJIIBHOT'O YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MeXIy XopJIamMH (CEeKYIIMMH) U yIiIe MEXy KacaTelIbHOU M XOpI0i
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Brnaners NoHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OIMCAHHOTO
YETHIPEXYTOJbHUKA TP PEILICHUN 3a]ad.

[TprMeHsTh MoydeHHbIE 3HAaHUSI Ha TPAKTHKE — CTPOUTh MaTEMAaTUYECKUE MOJIEINHN IS
3a/1a4 pealbHOM JKU3HHU U IPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS C IPUMEHEHUEM TO100Us
Y TPUTOHOMETPUH (TI0JIB3YACh, I/Ie HEO0X0UMO, KAJIbKYJIATOPOM).

[TpeameTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl yU€OHOT0 Kypca K KOHIy 00y4eHHs B 9
KRJ1acce:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUN OCTPBIX YIIIOB, HAXOIUTH C UX MOMOUIbIO pa3InyHbIe
3JIEMEHTBHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEeLIeHNEe IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIbIO KaNbKYISTOPA) JIMHBI M YTJIbI ISl HETAOJINYHBIX 3HAUEHUH.

[Tonb30BaTbes hopMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOXKJEHUSI COOTHOLIEHUHN MEXTY TPUTOHOMETPUYECKUMU BETUYMHAMM.

Hcrnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB U1l HAXOKJICHUS Pa3INYHbIX JJIEMEHTOB
TPeYrojbHHUKa («pEelIeHUe TPEYroJbHUKOBY), IPUMEHSATh UX MPU PEUICHHUH N'€OMETPHUYECKUX
3a/1a4.

Brnaners nonsTusiMu ipeoOpa3oBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonb30BaThCst CBOMCTBaAMU MOAOOHS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIATH JUIMHBI U
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HaXOJUTh YIJbl y NOJOOHBIX (puryp. IIpumensTs cBoiicTBa MOoA0OMS B IPAKTUYECKUX 3ajjadax.
VYMeTh NpUBOAUTH NPUMEPHI IOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

ITosp30BaTbCsA TEOpEMaMH O IPOU3BEIEHUN OTPE3KOB XOPJI, O IPOU3BEIECHUN OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIIbHOM.

[Tonp30BaThCsl BEKTOPAMH, IOHUMATh UX T€OMETPHUECKUI U (PU3NIECKUN CMBICT,
IPUMEHSTh UX B PELICHUU TeOMETPUUYECKHX U (pusnyeckux 3aaay. [IpuMeHsTh ckansipHoe
IIPOU3BEICHNE BEKTOPOB ISl HAXO0XKICHMS JIIUH U YIJIOB.

ITonb30BaTbCsa METOAOM KOOPAUHAT HA INIOCKOCTH, IPUMEHSATH €r0 B PEILICHUU
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

Bnaners NOHATHAMM IPaBUIBHOTO MHOTOYIOJIbHUKA, JJIMHBI OKPYKHOCTH, JIJIMHBI JYTH
OKPYKHOCTH ¥ PaJMaHHON MEPBI YIila, YMETh BBIUYUCIIATH IJIOIAAb Kpyra ¥ €ro 4acTei.
[TpyMeEHATH MOIyYEeHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (Miam HEHTPBI) CHMMETPUH (PUTYDP, TPUMEHSTH JBH)KEHUS INIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

IIpuMeHATH NOTy4YEHHbIE 3HaHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIIH [
3a/1a4 peasibHOM JKU3HHU U IPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHUS C IPUMEHEHUEM 110100Us
Y TPUTOHOMETPUYECKUX (PYHKIUH (T10Ib3YACh, I'71€ HEO0X0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7Knacc (nemenee 68u)

Tabauya 1
HaumenoBanuepas  |[KosnmgectBo OcHoBHOECOIEPHK OCHOBHBIEBUIBIAEATEIIBHOCTHOO yYAOIIUX CSI
nena(TeMbl)Kypca 4acoB aHue

P-1 14 IIpocreiimne DopMyJHMPOBATH OCHOBHBIE ITIOHATHS U OIIPEIEICHUS.
[Ipocreiinme reoMeTpUYecKHe Pacno3snaBaTh U3yuyeHHbIE FeOMETpUUYECKUE GUTYPHI, ONpeleasiTh UX
reOMEeTpPUUYECKUE OOBEKTHI. B3aMMHOE PACIOJIOKEHNE BBINOJHATD YEPTEXK M0 YCIOBUIO 3aauu.
¢burypsl u ux MHOroyrosipHuK, IIpoBoaUTHIPOCTEHIINETIOCTPOCHUACTIOMOLBIOLUPKYIISAUIUHEHKY.
cBoiicTBa. 3mepenue JIOMaHasl. N3MepATBINHEHBIENYTI0OBBIEBEIIMYMHBITEOMETPUUECKUXUITPAKTHYECK
reoMeTPHUECKUXBETNY CMmexHble u UXOOBEKTOB.
WH BEPTHUKAJIbHbBIE OnpeaensiTb«Harizaz»pa3MepblpeaibHbIXOObEKTOB,

YTJIBL. IIpoBoauTHIrpyOyIOOLIEHKYHXPA3MEPOB.

Pabora c PemaTp3aauHaBbIYUCICHUETIMHOTPE3KOBUBEIINYNH

IPOCTENIINMU YTJIOB.

YyepTeKaMH. Pemarb3agaunHaB3auMHOEPACIIOI0KEHUETEOMETPU

W3MmepeHue TMHENHBIX U 4eCKUXUryp.

YIJIOBBIX BENWYMH, BbruuciaeHne | IlpoBoanThkiaccupuKalUIOYTIOB, BBIYHCASTHINHENHBI

OTPE3KOB U YIJIOB € U YIJIOBBIE BEJIMYNHBI,

NPOBOAMTHHEO0X0IUMBIEIOKA3aTEIIbHBIEPACCYKICHUS.
3HAKOMHTBCACHCTOPH e Pa3BUTUATEOMETPUH

P-2 22 [TonsiTrie 0 paBHBIX Pacno3HaBaThIapelpaBHBIXTPEYTOJIbHUKOBHATOTOBBIXUEPTEkKAX(CYyKa3
TpeyroapHUKH TPEYrOJIbHUKAX UIIEPBUYHbIE aQHMEMITPU3HAKOB).

MIPEJICTaBICHUSI O PaBHBIX
¢urypax. Tpu npuzHaka
paBeHCTBA TPEYTOJbHUKOB.
ITpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX

BoiBoauTh ciie/1cTBUS (PaBEHCTB COOTBETCTBYIOIIUX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

®opMyJIMPOBATH OIPENIEICHUS: OCTPOYTOJIBHOT0, TYIIOYTOJILHOTO,
MPSIMOYTOJIBHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHET O
TPEYroJbHUKOB; OMCCEKTPHCHI, BEICOTHI, MEMAHBI TPEYTOJbHUKA,;
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TpeyrojbHUKOB. CBOMCTBO
MEJMaHbI IPSIMOYTOJILHOTO
TPEYroJIbHUKA, TPOBENEHHON K
runotenyse. PaBnoOeapeHHbIe U
PABHOCTOPOHHHUE TPEYTOJIbHUKHU.
IIpu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TpeyrojibHuKa. HepaBeHcTBa B
TF€OMETPHUH.
IIpsAMOYTOJIBHBIATPEYT OJIBHUKC
yriiom B 30°

CepeIMHHOTO NEePIECHANKYJIISPa OTPE3Ka; IepuMeTpa TPEyroIbHUKA.
®opMy.THPOBATH CBOWCTBA U MPU3HAKH PABHOOEPEHHOTO
TPEYTrOJIbHUKA.

CTpouTs YepTeku, pemaTh 3a1a41 C ITOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH PU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB B
3agaqax.

Hcnoan3oBaTh nuppoBbIEe pECYPCHI sl HCCIIEI0BAHUS CBOHCTB
u3ydaeMbix uryp.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS TEOMETPUHI

P-3

[TapamiensHbie
[psiIMble, CyMMa YIJIOB
TPEYroJIbHUKA

14

ITapanienpHble NpsiMBbIE, UX
cBoiicTBa. Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPH NTEPECEUEHUU
MapauIeIbHBIX MPSIMbIX
cekyuieit). [Ipusnax
NapajuIeIbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PacCTOSHUM OT TOUYEK
OJIHOM ITPSIMOM 10 BTOPOU
IPSAMOH.
CyMMayTi0BTpeyrojJbHUKA.
BHemHueyrIbITpeyroibHUKa

®opMyJIMPOBATh NOHATHE [1APAJIJICIIBHBIX IPSIMBIX,

HAXOAMTh IIPAKTUYECKUE IPUMEPHI.

H3yuyaTs cBoiicTBa yrioB, 00pa30BaHHBIX [IPU IEPECEUEHUH
IapaJJIEIbHBIX IIPSAMBIX CEKYILEH.

IIpoBoauTh 10Ka3aTENIbCTBA NAPAIUIEIIBHOCTH ABYX MPSAMBIX C
MIOMOIIBIO YTJIOB, 00pa30BaHHBIX MPU MEPECECUEHUN ITUX MPSIMBIX
TPEThEN IIPSAMOA.

BbpI4ucasAaTE CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYT'OJIbHHKA.
HaxoaunThb uncnoBble 1 OYKBEHHbIE 3HAYEHUS YTJIOB B
TEOMETPUUYECKUX 3a7a4axX C UCIOJIb30BAHUEM TEOPEM O CYMME YIJIOB
TPEYroJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPUUI
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P-4 14 OKpyXHOCTb, XOpJ1a U DopMyJMPOBATH ONpedeJIeHUsI: OKPY>KHOCTH, XOpbl, AUAMETPa U
OKpY>XHOCTb U KPYT. JIMaMeTp UX CBOMCTBA. KacaTeJIbHOU K OKPY>KHOCTH.
['eomeTpuueckue Kacarenphas HM3yuaTh X CBOMCTBA, MPU3HAKHU, CTPOUTH YepTexu. McesienoBarh, B
[MOCTPOCHUS OKpYykHOCTU. OKpPY>KHOCTb TOM YHUCJIC UCTIOJB3YS ITU(PPOBBIE PECYPCHI: OKPYKHOCTh, BIIMCAHHYIO B
[Tonsitue o I'MT, YTOJI; IEHTP OKPY>KHOCTH, BIUCAHHOW B yTOJI; pAaBEHCTBO OTPE3KOB
MIPUMEHEHHUE B 3a/a4ax. KacaTeJIbHbIX.
buccekrpuca u HUcnoas3zoBatrs MeToa I MT j1st TokazaTenbCTBa TEOPEM O
CepeIMHHBIN TIepPEeCeUCHUH OMCCEKTPHC YIIIOB TPEYTOJIbHUKA U CEPEAMHHBIX
MEePHEHIUKYISIP KakK NEPHEHANKYIISIPOB K CTOPOHAM TpEyroyibHUKA ¢ momoibo ['MT.
reOMETPUYECKHE MECTA OBJ1ageBaTh NOHSATHUAMU BIIMCAHHOW U ONMMCAHHOM OKPYKHOCTEN
To4eK. OKpyKHOCTb, TPEYroJIbHUKA, HAXOUTh HEHTPBI ITUX OKpYXHOCTEW. Pematb
OINMCAaHHAs 0KOJIO OCHOBHBIE 321241 HA IOCTPOEHHe: yIJIa, PABHOI'O JaHHOMY;
TPEYroJIbHUKA. CEepPEeIMHHOrO MEPIEeHIUKYISpa TaHHOTO OTPE3Ka; MPSAMOM,
OKpyXHOCTh, BIUCAHHAS B MPOXO/ISIIEH uepe3 JaHHYI0 TOUKY U NEePIEHANKYJISIPHON JaHHOU
TpeyrosbHUK. [Ipocreiimue IPSIMOM; OMCCEKTPUCHI TAHHOTO yIiia; TPEYTroJbHUKOB MO Pa3IMYHBIM
3aJ]a4M Ha IOCTPOEHHUE, dJeMeHTaM. 3HAKOMUTbCS CUCTOPHENPa3BUTHATCOMETPUHN
BIIMCAHHAs B yroJ
P-5 4 [ToBTOpeHue u 060061IIeHNE Pemiate 3a1aun Ha NOBTOPEHUE, ILUTFOCTPUPYIOIIUE CBSA3U MEXKIY
[ToBTOpEHME, OCHOBHBIX TTOHSITUH U Pa3IUYHBIMU YaCTSIMH Kypca
O06o00u1eHne3HaHui METO/IOB Kypca 7 Kjlacca
Hroro 68
Tabauua 2
Non/ | Haumenosanue Konuuecmseo | D0Pul]lOP Lesmenvnocms yyumens ¢ yuemom PIIB
n pasoena OYEHOUHbBIX
npoyeoyp
P-1 | IIpocTeiimiue 1 +mp .p. OneKTpoHHAas -YcraHoBII€HNE JOBEPUTENIbHBIX OTHOIIEHUN ¢ 00yYaroIMMHUCS,
F€OMETPUYECKHE ¢dbopMa yuebHHKa, | CHOCOOCTBYIOMIMX MO3UTUBHOMY BOCIIPUSATHIO 00yUaIOIUMUCS TPEOOBAHMIA
¢burypsl 6ubanoreka U TIPOCHO yuuTeNsl, MIPUBJICUEHUIO UX BHUMAaHUS K 00CYXK1aeMO Ha ypoKe
U UX CBOMCTBA. POII. uH(pOpMaIINY, aKTUBU3AIIMU X TTO3HABATEIILHON 1ESTETbHOCTH;
H3mepenue Enunas -no0y’KJIeHHE 00yJaromuXxcst COOI0IaTh Ha YPOKE OOIICTPUHSITHIC HOPMBI
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reOMETPUYCCKIX KOJUTCKIIUS MOBE/ICHUSI, TIPaBHJIa OOIIEHHS CO CTAPIIMMHU M CBEPCTHUKAMH, IPUHIIUAIIBI
BEJIMYHUH U POBBIX y4eOHOM TUCHUIUIMHBI U CAMOOPTaHU3aIINY;
(144) 00pa3oBaTeNbHBIX | -IPUBJICYCHUEC BHUMAHUS 00YYArONIMXCS K ICHHOCTHOMY aCHeKTy

P-2 | Tpeyronsuuku 2 pecypcoB (School- | u3y4aeMbIx Ha ypokax sIBJICHUH, OpraHU3alus UX paboThI C MOJydyacMoil Ha
(224) collection.edu.ruh | ypoke cormanbHo 3Ha4MMOM HHPOpMAIIKEi;

P-3 | [Tapannenbubie 1 ttps:// -BKJIFOYEHUE B YPOK UTPOBBIX MPOLIEAYP € LEIbIO MOAACPKAHUSA MOTHUBALUN
HpsIMBIE, CYMMa YTJIOB infourok.ru/ 00y4aromuxcs K MOJTyYeHHIO 3HAHUH, HaJTaKNBAHUIO TTO3UTHBHBIX
TpeyroabHuka (144) uchi.ru MEXJINYHOCTHBIX OTHOILICHHH B KJlacce

P-4 | OKpyXHOCTb U 1 +np.p. https://education. | -mpuMeHeHUE Ha YPOKE HHTEPAKTHBHBIX ()OPM pabOThI ¢ 00yUYarOIIIUMUCS:
KPYT. yandex.ru/ UHTEIICKTYaJIbHBIX MIP, CTAMYJIUPYIOLIUX T03HABATSIHHYIO MOTHBAIIHIO
I'eomeTpuueckune LOC «Mos oOyJaromuxcs;

HOCTPOEHUS WKONa» -MHUIIMUPOBAHUE U TTOICPIKKA HCCIICI0BATEIbCKOM ACATEIIbHOCTH
(14q) 00y4aromuxcs

P-5 | IloBTopeHue, -JICMOHCTpAIHsI 00YYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'0, TPAYKIAHCKOTO
000061IEHE MOBE/ICHUSI, TIPOSIBJICHHUS YESJIOBEKOIIOOUS M JOOPOCEPACUHOCTH Yepe3
3HaHU 10700p COOTBETCTBYIOIIUX 33134 ISl PEIICHHUS.

(44)
8knacc (ne menee 68u)
Taonuuya 1
HaumenoBanue KomuectBo yacos OcHoBHOE OCHOBHBIE BHJIBI ICATEILHOCTH 00YYaIOIINXCS
paznena(TeMbl))Ky co/iepKaHue
pca
P-1 12 [Mapamienorpamm, ero npusHaky | M300paxaTh M1 HAXOAUTH HA YSPTEXKAX YCTHIPEXYTONLHUKH PA3HBIX
UeThIpEXyroJbHUKH U cBoiicTBa. YacTHBIC Ciyuan BUJIOB U MX 3JICMCHTHI.

napauiesiorpaMMoB

(IpsIMOYTOJILHUK, POMO,
KBaJIpar), X MPU3HAKU U

cBoyicrTBa. Tpanenus.

®opmyIupoBaTh OINpeeeHus  TIapajljieorpaMmma,

PAMOYTOJIBHOUTPAIIELIHH.
Jloka3pIBaTh M HCNOJ1b30BATH NIPH PELICHUH 32124 IIPU3HAKU U

MPSIMOYTOJIbHUKA,pOMOa,KBapaTa, Tparenui,paBHOOOKOHTpanennu,i
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PaBHOOOKast 1 IpsAMOYTOJIbHAS
Tparneuuy.

Merton yaBoeHuUs: MeIUaHBbI.
IleHTpasibHAsE CUMMETPHS

CBOMCTBA: MapajuiejorpaMma, IpsMoyroibHUKa, poMOa, KBajpara,
PaBHOOOKOI Tpameuuu, NpsIMOYTroIbHOM Tparenun.

IIpuMeHATs MeETOX  YABOCHHS MEIMAaHbl TPEYroJbHUKA
.Acnoan3oBaTbundpoBbie pecypchl Ui UCCIEIOBAHUS CBONCTB
U3y4aeMbIX Quryp.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHSI TE€OMETPUU

P-2 15 Teopema @aneca u reopema 0 | IIpoBOAUTH MOCTPOEHMS C IOMOIIBIO HUPKYJISL U IMHEHKH C
Teopema ®aneca n IIPONIOPLMOHANIBHBIX OTPE3KAX. | MCIOJIb30BaHuE TeopeMbl daseca u Teopemsl 0
Teopema o Cpennstst nunus Tpanenus, eé IIPONOPLIUOHAIIBHBIX OTPE3KAX, CTPOUTD YETBEPTHIM
IIPONOPLIUOHAIIBHBI CpEIHss JIUHMUSL. IIPONOPLUOHANIBHBIN 0Tpe3oK. IIpoBoaANTL N0Ka3aTENBCTBO
X OTpe3Kax, [TponopriroHanbHbIE OTPE3KH. TOT0, YTO MEMaHbl TPEYTOJIbHUKA IIEPECEKAOTCS B OJJHOU
1o100HbIE IlenTp Macc B TPEyroJIbHUKE. TOYKE, H HAXOJUTH CBS3b C LIEHTPOM MacC, HAXOAUTH
TPEYrOJIbHUKU [Tonob6ublie TpeyronpHUukU. Tpu | OTHOIIEHHE, B KOTOPOM MEAMAHBI IESATCS TOUKOU UX
IpU3HAKa 0100Us nepeceueHus. HaxoanTs nog00HbIE TPEYTOJIBHUKN Ha
TPEYTrOJIbHUKOB. TOTOBBIX YEPTEkKaAX C YKA3aHUEM COOTBETCTBYIOIINX
[TpumenenuenonoOusnpupenie | NMpU3HaKoB nogoous. Pemars 3agaun Ha noJ00HBIE
HUUIIPAKTHYECKUX3a1a4 TPEYrOJIbHUKHU C TOMOILBIO CAMOCTOSTENIBHOIO TOCTPOCHHUS
yepTexkel 1 HaXOKIEHUS TIOJOOHBIX TPEYrOJIbHUKOB.
IIpoBoanTh A0Ka3aTENbLCTBA C UCIIOJIB30BAHUEM IIPU3HAKOB
noao6us. Jloka3bIBaTh TpU NpU3HAKa MOA00US
TpeyroiabHUKOB. IIpMMeHATH OTyyeHHbIE 3HaHUS IPU
PELIEHNN TEOMETPUYECKUX U ITPAKTUYECKUX 3aad.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHS T€OMETPUU
P-3 14 CaoiicTBa muomanei OsJaageBaTh NepPBUYHBIMU MIPECTABICHUAMU 00 001IeH
[Tnomans. reOMEeTPUUECKUX QUryp. TEOpUH IUIOIIAU (MEpPHI),
Haxoxnenne ®opmysl AJ1s U0 N (popMyJIMpoBaThH CBOICTBA IUIOIIAIH, BBIICHATD UX
Iomanen TPEYroJbHHKA, HaTJISTHBIA CMBICTT.
TPEYTOJIbHUKOB U napajuiesorpaMma, Tparenny. BbiBoauTh (hopMyIIHI IIIONIAIM MapajljieorpaMmma,
MHOTOYTOJIbHBIX Brruncnenue miomaaei TpeyrojbHHUKa, Tpanenuu u3 GopMyJbl IO
¢buryp. cIoXHBIX ¢uryp. [Inomanu NpSMOYTOJIbHUKA (KBaJpaTta).
[Tnomanunono6HbI ¢buryp Ha kjeTdaroit Oymare. BeiBoauTh (popMyIIbl IIIOMAAN BEITYKIIOTO

xpuryp

[Tnomanu nomoOHBIX GuUryp.

YETBIPEXYTOJIBHUKA Y€Pe3 AUArOHAIM U YTOJI MEXKIY HUMU.
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3a1aun ¢ IPaKTUYECKUM
cojaepxanueM. Pemenue 3anau ¢
MOMOIIIBI0 METOA
BCIIOMOTATEIBHOM IIIOIIAaN

HaxoauTs mnomaau ¢puryp, n300paxEHHBIX Ha KIETYaTON
Oymare, UCIIOIB30BaTh pa30ueHne GUTyphl HA YACTH U
noctpanBaHue. Pa3oupaTh nmpuMepsl UCTIOIb30BAHUS
BCIIOMOTATENbHON TUIOIAAN JJISl PELICHUS T€OMETPUYECKIX
3aga4. HaxoauTsb miomanau nogoOHsx Guryp. Beraucasarob
TUIOIIAAN PA3JIMYHBIX MHOTOYTOJIbHBIX (uryp. Pemarb
3a]a4M HA IJIOIAJb C IPAKTUYECKUM COJIep)KaHHEeM

P-4 10 Teopema [Iudaropa, u e€ Joxka3zpiBaTh Teopemy [Iudaropa, ncnosib3oBaTh € B
Teopema npuMeHenne. Onpenenenue IIPAKTUYECKUX BBIUUCICHUAX. POPMYJIMPOBATH ONPEICIICHUS
[Mudaropa u Hagana TPUTOHOMETPHUYECKUX (DYHKIUH | TPUTOHOMETPHUYECKHX (YHKIUH OCTPOTO yIiia, IPOBEPSATh UX
TPUTOHOMETPHUU OCTpOrO yrIja NpsMOYTOJBHOTO | KOPPEKTHOCTb.
TPEYroJbHUKA, BbIBOAMTH TPUTOHOMETPUYECKUE COOTHOIIECHUS B
TPUTOHOMETPUUECKHE IIPSIMOYTOJIBHOM TpeyroyibHUKe. MccenoBaTb COOTHOIIEHUS
COOTHOLLIEHUS B IPSIMOYTOJIbHOM | MEX]y CTOPOHAMH B NPSMOYTOJIbHBIX TPEYTrOJIbHUKAX C
TpeyrojabHuke. OCHOBHOE yriamu B 45° 1 45°; 30° u 60°. Mcnob3oBaTh (GopMyIibl
TPUTOHOMETPHUECKOE TOXKIECTBO| MPHUBEACHUS U OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO JIJIS
HaXO0X/IEHNS COOTHOIIEHUI MEKIYy TPUTOHOMETPUUECKUMU
(GYHKIUSAME pa3IudHbIX OCTPBIX yriioB. [IpumMeHATH
IIOJIyYEHHBIE 3HAHUS U YMEHHUS [IPU PELICHUH TPAKTHYECKUX
3a/1a4. 3HAKOMMTBCS € HCTOPUEeH pa3BUTHS T€OMETPUU
P-5 13 BrnivcaHHbIE 1 IEHTpaIbHBIE ®opMyJIMPOBATh OCHOBHBIE OIIPEIETICHMUS], CBA3aHHBIE C
Vsl B YIJIbl, YTOJI MEX]y KacaTeJIbHOM | yriamu B Kpyre (BIUCaHHBIN yroJ, IEHTPaIbHbIN yron).
OKPY>KHOCTH. U XOpaoil. Yribel Mexay xopaamy| HaxoauTs BIMCaHHBIE YITIbl, ONMPAIOLIUECS HA OHY AYTY,
Bnucanneie u U ceKylumu. Brimcannsle u BBIUUCIIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIIMCAHHBIX yriax,
OIMCaHHBbIE OINMCAHHBIE YETBIPEXYTOJIBHUKH, | TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
YeThIPEXyTOJIbHU UX MPU3HAKU U CBOICTBA. LEHTPaJIbHOM yTJI€.
KH. [Tpumenenue >Tux cBoiictB npu | MceiienoBarh, B TOM YUCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,
Kacarenbnble k pEIIEHUN T€OMETPUYECKUX BIIMCAHHBIE U ONHCAHHBIE YETHIPEXYTOIBbHUKH,
OKPY>KHOCTH. 3a1a4. B3anmHoe pacnonoxeHne | BBIBOAUTD UX CBOWCTBA U MPU3HAKH.
Kacanue JIBYX OKPYXHOCTEH, 001111e Hcnoab3oBaTh 3TH CBOMCTBA M PU3HAKU [TPU PEILICHNUH 3a/1a4
OKpPYKHOCTEHN kacarenbHble. Kacanue

OKPYKHOCTEH
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P-6 4 [ToBTOpEHME OCHOBHBIX MOHATHI | Peliars 3a/1auu Ha MOBTOPEHUE, WILUTFOCTPUPYIOLIUE CBS3U
[ToBTOpenue, Y METOJIOB KYpCOB 7 U 8 KJIaCCOB,| MEXAY Pa3IuYHbIMU YaCTSMHU Kypca
000011EHNE 000011IeH1E 3HAHUIT
3HAHUM
Hroro 68
Tabnuua 2
Ne | HaumeHosaHuepasoena Kon-eo 30PuljOP HeamenbHocmb yyumens ¢ yyuemom Pl1B
n/n OUEHOYHbIX
npouedyp
P-1 | YeTblpéxyronbHukm (12u) 1 DNeKTpOHHanA -YcTaHOB/IEHWE A0BEPUTE/IbHBIX OTHOLUEHWUI C 0byYaroWMmMmuncs,
P-2 | Teopema Daneca u 1 ¢dopma CNOCo6CTBYOWMX NO3UTUBHOMY BOCNPUATUIO 0ByYaoLWmMmMmncs
Teopema o y4ebHUKa, TpeboBaHMM 1 NPOCLO yunTena, NpMBAEYEHUIO UX BHUMAHMA K
MPOMOPINOHAIIBHBIX 6ubanoteka obcyKaaemon Ha ypoke MHbopmMaLnm, aKTUBU3ALMN NX
OTpe3Kax, no0ooHble PILL. No3HaBaTENbHOW AeATENbHOCTY;
mpey2oibHUKuU EanHan -nobyxxaeHne obyyarowmxca cobnoaaTe Ha YpoKe obLenpuHaATbIe
(154) Konnekuma HOPMbl NOBEeAEHUSA, NPaBMAA OBLLEHMA CO CTAaPLLUMMMK U CBEPCTHUKAMM,
P-3 Hﬂomaﬂb; Haxoxnenne 1 undpoBbLIX NPUHLMNbI y4eOHON ANCLMNANHDBI U CAMOOpPraHM3aumum;
TIotanen 06pa3oBaTenbH | -MpUBAEYEHME BHUMAHUA 0BYYaIOLLMXCA K LLEeHHOCTHOMY acreKTy
T BHUKOB o
peyron 0 bIX pecypcos N3y4yaeMblX Ha YPOKax ABAEHWUIM, opraHnsauma nx paboTtobl ¢
N MHOTOYroNbHbIX GUryp. o o o
. Y 6 puryp (school- NoAYy4aeMOW Ha YPOKE COLManbHO 3HAUYMMOMN MHPopMaLumen;
nowaamnoaobHbixeur .
14 tHaannoa buryp collection.edu.r | -BKNOYEHME B YPOK UrPOBbIX NPOLLEAYP C LLeNblo NoaaepKaHua
y N
(144) uhttps:// MOTMBALMM 0B6YYaOLLMXCA K MOYYEHUIO 3HAHWUI, HATAXKUBAHUIO
P-4 | Teopema IIudaropa u 1 . o
infourok.ru/ NO3UTUBHbIX MEXK/IMYHOCTHbIX OTHOLLIEHWNI B KNnacce
Havyajia TPUTOHOMETPUH .
(104) uchi.ru -NPMMEHEHWNE Ha YPOKE MHTEPAKTUBHbLIX Popm paboTbl C
Y .
https://educati | 06y4aloLWMMUCA: UHTENNEKTYAIbHbIX UTP, CTUMYINPYHOLLMNX
P-5 | YIJbl B OKpY’KHOCTH 1
on.yandex.ru/ no3HaBaTeIbHYI0 MOTUBaLMIO 0byYatowmxcs;
Briucannblie u onrcaHHbIe .
LOC «Mos -MHULMMPOBAHME N NOAOEPKKA NCCNef0BaTeIbCKON AeATEeNbHOCTH
YETBIPEXYTOJIbHUKU 6
),
KacaTenbHbie K WKoMa» obyyvatowmxca



https://education.yandex.ru/
https://education.yandex.ru/
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(134)

okpyxHocTH. Kacanue
OKPYXHOCTEH

P-6 | IloBTOpenwue,

(44)

000011IeHUEe3HAHU N

-0EeMOHCTPaumMa oby4yaroLWwmmcs NPUMepPoOB OTBETCTBEHHOTO,
rpakAaHCKOro noBeAeHus, NPoABAEHMA YeloBeKON0buUA n
AobpocepaeyHOCTU Yepes NoAbop COOTBETCTBYIOLLMX 33434 ANA
peleHus.

9knacc (ne menee 68u) Tabnuuya 1

CEKyIIUX, TeOpeMa O KBaJpare
kacarenpHOU. [I[pumenenne B
PELICHUU T€OMETPUYECKUX

HaumenoBanue KonunuectBo OcHoBHOE OcCHOBHBIE BUJIbI ICATEILHOCTH 00YUYaOIIUXCSI
paznena(TemMbl) 4acoB coJiep KaHHe
Kypca
P-1 16 Onpenenenue ®opMyJIMPOBATHONPeE/IeIeHU I TPUTOHOMETPHUECKUX ) YHKITUIT
Tpuronomerpus. TPUTOHOMETPUYECKUX QYHKIMKA | YHBIXHUIPSMBIXYTIIOB.
Teopembl KOCHHYCOB yraoB ot 0°10 180°. @opmybl BbIBOIMTBHTEOPEMYKOCHHYCOBUTEOPEMYCHHYCOB(CPAIIyCOMO
1 CHHYCOB. TIPUBEICHHUS. MMCAaHHOWOKPYXHOCTH).
Pemienue TeopeMa KOCHHYCOB, TeOpeMa BeiBoauthb opmyJibl 4151 BBIYMCICHHUS II0LIAAeH
TPEYrOJIbHUKOB CUHYCOB. € CN0JIb30BAHUEM TeopeM TPUroHomeTpuu (popmyna miomaau
Pemienue TpeyroibHUKOB. TPEYroJbHUKA Yepe3 JBE CTOPOHBI U YroJl MEXJly HUMH, popMmyra
[TpakTHYECKOE TPUMEHEHHUE IJIOLIA/IM YETHIPEXYTOJbHUKA YEPEe3 €ro JUaroHajld U yroj MexXIy
JIOKa3aHHBIX TEOPEM HUMH).
Pemiate TpeyrojabHUKH.
Pematp npakTuueckue 3agadu, CBOIALINECS
K HaxoJeHHI0 pa3InyHbIX 3JIEMEHTOB TPEYTOJIbHUKA
P-2 10 [TonsiTre o mpeoOpa3zoBaHUU OcBauBaTh MOHATHE TPEOOPa30BAHUS MTOI00US.
ITpeoOpa3oBanue noo0usi. COOTBETCTBEHHBIE HccaenoBarh OTHOIICHUE TUHEHHBIX 3JIEMEHTOB (DUTYp IIpU
moao0us. AJIEMEHTHI TOO00HBIX (PUTYD. npeoOpa3oBaHUM MO I00MS.
Metpuueckue Teopema o ponsBeIeHUN HaxoanTth npumepsl moJo0us B OKpYKatoLIei
COOTHOIIEHUS B OTpE3KOB XOpJ, TeopemMa 0O NENCTBUTENBHOCTH.
OKPY>KHOCTH IIPOU3BEIEHUN OTPE3KOB BbiBoaMTH MeTpUUYECKHE COOTHOLIEHUSI MEXKAY OTPE3KAMHU

XOopHd, CCKyMUX U KAaCaTCIIbHBIX C UCITIOJIb30BAHUCM
BIIMCAHHBIX YTJIOB U HO)IO6HI)IX TPEYTrOJIbHUKOB.
Pemarnb rCOMCTPHUYCCKUC 3aa9U U 3ala4U U3 peanLHoﬁ
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3a1a4

KHN3HH C UCIIOJIb30BaAHHUECM HO,Z[O6HBIX TPEYroJIbHUKOB

P-3 12 Onpenenenne BEKTOPOB, Hcnonb30BaTh BEKTOPHI KaK HaPaBIECHHBIE OTPE3KH,
Bexrops! CJIO’)KEHHE U BBIYUTAHUE uccae10BaTh TEOMETPHUECKUH (TIepeMenieHne) u (Gru3nIecKuii
BEKTOPOB, YMHOKE€HHE BEKTOpa | (CHJIa) CMBICIIBI BEKTOPOB.
Ha yuciio. PU3n4ecKuil u 3HaTh onpeeneHusi CyYMMbI U Pa3HOCTH BEKTOPOB,
TFEOMETPUYECKUI CMBICIT YMHOKEHHS BEKTOPa Ha YNCJI0, UCCIEN0BATh FEOMETPUUECKUN
BEKTOpOB. Paznoxenne BekTopa | M pU3MUECKUI CMBICIBI 3TUX OTIEpPAIHH.
110 IBYM HEKOJUIMHEAPHBIM Pematb reomMeTpru4ecKHe 3a1a4u C UCIIOJIb30BAHUEM
BekTopaM. KoopauHars! BEKTOpPOB. PackiiaAbIBaTh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM
BekTopa. CkanspHoe BEKTOpaM.
IIPOU3BEICHUE BEKTOPOB, €TO Hcnonp30BaTh CKaIIPHOE IPOU3BENCHUE BEKTOPOB,
IIPUMEHEHHUE I HAaXOXKICHUS BBIBOJIUTB €I0 OCHOBHBIE CBOMCTBA.
JUIMH ¥ yriioB. Pemenune 3amad ¢ BeryucasaTs cymMmMy, pasHOCTb U CKAISIPHOE IIPOU3BEACHUE
IIOMOILBIO BEKTOPOB. BEKTOPOB B KOOpAMHATAX.
IIpuMeHeHne BEKTOPOB JUIst IIpuMeHsATH CKaIsipHOE MPOU3BEACHUE ISl HAXOXKACHUS
peeHus 3a1a4 GU3NKU JUIMH U YIJIOB
P-4 9 JlexapTOBBI KOOPAMHATHI OcBauBaTh NOHATHE PAMOYTOJIBHOW CHCTEMBI KOOPINHAT,
JlexapTOBBI TOYEK Ha IJIOCKOCTH. JIEKapTOBBIX KOOPAUHAT TOYKU. BBIBOAUTH ypaBHEHHUE
KOOpAWHATHI Ha YpaBHEHHE NPAMON. IIPSAMOM M OKPYKHOCTH. BB Th MOTHBIM KBAAPAT IS
IIJIOCKOCTH YpaBHEHUE OKPYKHOCTH. HaxO0KJICHUs LIEHTpa U paJuyca OKPYKHOCTH 110 €€

Koopannatsl Touek
[IEPECEUCHUS OKPYKHOCTH U
npsAMoi. MeTo KoopIMHaT Ipu
PELICHUU T€OMETPUYECKUX
3a/1a4, IPAKTUYECKUX 3324

ypaBHEeHHIO. PemiaTh 3a1aum Ha HaXOXKJAEHHUE TOUEK
NepeceyeH s MPSIMbIX U OKPYKHOCTEN € IOMOIIBbIO METOAA
koopauHat. Ucnosib30BaTh CBOMCTBA YIJIOBOTO

K03 uIIreHTa MPSIMOIl IPH peLlIeHUH 3aj1ad, JUIs
omnpeneneHus pacnookeHus npsmou. IlpuMeHsaTh
KOOpJMHATHI IPU PELIEHUN N'€OMETPUUECKUX U IIPAKTHUECKUX
3aja4, Ui MOCTPOCHMSI MaTeMaTHUYECKUX MOJIeIel pealbHbIX
3ajau («mMetox KoopauHaty). [loab30BaThes 17151 TOCTPOEHUS
U UCCIlIeZIOBaHUN HU(POBBIMU pecypcaMu. 3HAKOMHUTBCS €
HCTOpHeEl Pa3BUTHUSI TEOMETPUN
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P-5
IIpaBunbpHbIE

MHOI'OYI'OJIbHUKH.

Jnuna
OKPY>KHOCTH U
Iiouiaib Kpyra.

[IpaBuibHBIE
MHOI'OyTOJIbHUKH. Yuciio .
JlnHa OKpyKHOCTH, JyTU
OKpYyKHOCTH. PanuanHas mepa
yria. [Inomane kpyra, cekropa,
CerMeHTa

®opMyJIHPOBATH OIPE/ICIICHUE MTPABIIbHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX AeMeHTHI. [los1b30BaThCS
MOHSTHEM JUIUHBI OKPY>KHOCTH, BBEJIEHHBIM C TIOMOIIIbIO
IIPaBWJIbHBIX MHOTOYTI'OJIbHUKOB, ONPeJeJISATh YHUCIIO T, IJIMHY
JyTY U paauaHHyto Mepy yriua. [IpoBoanTs nepexon ot
paZiaHHOI MepHI yria K rpaaycHoi u Hao0opoT. OnpenensiTh

Beruucnenune iouiaib Kpyra. Belsoguts ¢opmMy.ibl (B rpayCHON U
IJI0IaAeN pairaHHON Mepe) JJIs IJIUH OyT, IUIOIIA/IEN CEKTOPOB U
CErMEHTOB. BbIYMCIATH IJI0IaAH (PUTYP, BKIFOYAOIINX
3JIEMEHTHI OKpYKHOCTHU (kpyra). HaxoanTs niiomanu B
3a71a4ax peajbHON JKU3HU
P-6 IlonsATHe 0 NBUMKCHUU Pa30upartpb npumMepsl, WUTFOCTPUPYIOLIUE TOHATHUS
JBrxeHus mrockoctu. [lapaitenbHbIi JIBHXeHUs. POpMYJIHUPOBATH ONPENECIEHUS MAPAIIIETBHOTO
IIJIOCKOCTH nepeHoc, noBopot [Ipumenenune | nmepeHoca, IOBOPOTa U OCEBO CHMMETpHUH. BBIBOAMTE X
IIPU PELICHNH 3a/1a4 CBOMCTBA, HAXOIUTh HETIOJBUKHBIE TOUKH.
HaxoauTs HEHTPBI U OCH CUMMETPUM MPOCTEHIINX
¢uryp. IlIpumeHSITH NapanenbHbIi NEPEHOC U CUMMETPUIO
IIPU PELICHUU TeOMETPUYECKHX 3a/1a4 (pa30upars NpUMepHl).
Hcnonb3oBath J1J1s IOCTPOSHUS U UCCIIEIOBaHUM LIMPPOBBIE
pecypcehl
P-7 IToBTOpPEHNE OCHOBHBIX OnepupoBaTb NOHATUSIMM: UTypa, TOUKA, IPsiMasi, yrod,
[loBTOpEHME, MOHSATUN U METO/I0B KypCOB 7— MHOT'OYT'OJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI TPEYTOJIbHUKH,
o0o01enue, 9 knmaccoB, 00001IeHNE U PSMOYTOJIbHBIN TPEYroJbHUK, MEMaHa, OUCCEKTPHUCA U BBICOTA
cucTeMaTu3anus CUCTEMaTU3alMs 3HAHUMN. TPEYroibHHKA, MapajjiesorpaMm, poMO, IpsIMOYTOJIbHUK, KBaaparT,
3HaAHUI IIpocreiiine reomMmeTpudecKre Tpareus; OKpy>XKHOCTb, KacaTebHas; paBeHCTBO U Mozobue Gpuryp,

(burypsl ¥ UX CBOICTBA.
N3mepenune reomeTpuiecKkux
BEINYUH. TpeyroibHUKH.
[TapannensHble U
NIEPIEHIUKYIJIIPHBIE MIPSIMBIE.
OKpy>KHOCTb U KpYT.
I'eomeTpuueckne nocTpoeHusl.
VYTl B OKPY>KHOCTH.

TPEYTOJIbHUKOB; NAPaJIEIbHOCTh U IEPIIEHIUKYIISIPHOCTD MPSAMBIX,
YTOJI MEXK1Y IIPSAMBIMH, CAMMETPHSI OTHOCUTEIBHO TOUKH U MPSMON;
JUIMHA, pacCTOSTHUE, BEJIMYHMHA YIJIA, IJIOMA/lb, HEPUMETP.
Hcnoan3oBarh (OpMYJIbI: IEPUMETPA U IO MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U TUIOIIAIU Kpyra, 00bEMa MpsIMOYTOJILHOTO
napajuiesenunesa.

OnepupoBaTb NOHATUSIMU: TIPSIMOYTOJIbHASL CUCTEMA KOOPAUHAT,
BEKTOP; UCIIOJIb30BATh OTH IOHATHUS U1 IIPEACTABICHUSA JaHHBIX U
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Brnucannble u onrcaHHble
OKPY>KHOCTH
MHOTOYroJbHUKOB. [Ipsimas u
OKPY>KHOCTb.
YeTbIpEXyroIbHUKH.
Bnucanusie u onucanHbie
YeThIPEXyrolbHUKH. Teopema
[Mudaropa u Hayana
TpuroHoMmerpuu. Pemenue
OOLINX TPEYTOJIbHUKOB.
[IpaBuiIbHBIE MHOTOYTOJIBHHUKH.
[IpeobOpazoBanms IOCKOCTH.
JBmwxkenus. [Tomooue.
Cummertpust. [lnomanp.
Brraucienune riomaaen.
[Tnomanu mogoOHbIX duryp.
JlexapToBBI KOOPAMHATHI HA
IIJIOCKOCTH. BexTopsl Ha
MIJIOCKOCTH

pelIeHus 3a/1a4, B TOM YUCJIE U3 IPYTUX Y4eOHBIX MTPEIMETOB.
PemaTh 3a1a4m Ha NOBTOPEHNE OCHOBHBIX MOHATHH, HILTIOCTPAIIUIO
CBsI3€M MeXIY pa3InyHbIMU YacTAMU Kypca. BeioupaTs MeTon 1uis
peuieHus 3a1ayu. Pemats 3agaun U3 NoBCeTHEBHOM KU3HHU

Uroro 68
Tabnuuya 2
Ne HaumeHosaHue Konuyecmeo 30PuljOP HeamenbHocmb yyumerns ¢ yyuemom Pl1B
n/n pasdena OUeHOYHbIX
npoueodyp
P-1 Tpuronomerpus. 1 DJIEKTpOHHAs -YcTaHOBIIEHHE JOBEPUTENIbHBIX OTHOIIEHUN ¢ 00yYarOIIMMHKCS,
Teopembl KOCUHYCOB U ¢dopma yuebHHKa, | CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUATHIO 00YUYaAIOIIUMUCS
cuHycoB.Pemenue oubnmnoreka TpeOOBaHMil ¥ POCHO YUUTENs, MPUBICUEHUIO UX BHUMAaHUS K
TpeyroinbHUKOB(164) POIII. o0cyx/1aeMoii Ha ypoke UH(OpMaIH, aKTHBU3AIUN UX
P-2 I[Ipeo6pasoBaHue 1 Envnas ITO3HABATENbHON NEATEIbHOCTH;
[Monobus KOJIJIEKIIHS -noOyxeHre o0yJaromuxcst co0I01aTh Ha ypOKe OOIIECTTPUHSATHIE
MeTpuuecke U (POBBIX HOPMBI ITOBEJICHUSI, TpaBUIIa OOILEHHUS CO CTAPUIMMH U CBEPCTHUKAMH,
COOTHOIIIEH S 00pa30BaTEeNbHBIX | MPUHLIUIIBI YIeOHON AUCIUIUIMHBI M CAMOOPTaHNU3aLINY;
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B oKpykHOCTH(101)

P-3

Bexkropsi (124)

P-4

JlexapToBBI KOOPAMHATHI HA

IIJIOCKOCTH
99

[TpaBuiibHBIE
MHOT'OYTOJIbHUKH.
JnvHa okpyXHOCTH

Y IUIOIAJb Kpyra.
Brraucienne miomanein

(84)

JBUKEHUS IIIOCKOCTH
(64)

P-7

[ToBTOpEeHue, 0600611IEHNE
crCcTeMaTH3anus
3HaHU#(74)

pecypcos (school-
collection.edu.ruh
ttps://

infourok.ru/
uchi.ru
https://education.
yandex.ru/

LOC «Mos
WKOM1a»

-IpUBJICYCHNE BHUMAHUS 00y4YaIOLUXCs K IGHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypOKaXx SIBIICHUH, OpraHu3anus ux paboTsl ¢
MOJTy4aeMOM Ha YPOKE COIMAIIBHO 3HAUMMOMN HH(MOpMaITUei;
-BKJIFOUEHHE B YPOK UTPOBBIX MPOIEAYP C LEIbIO MOIEPKAHUS
MOTHBAIMH 00YYAIOIIUXCS K MOTyUYEHUIO 3HAHUMN, HaJTaXKHUBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIIEHUM B Kj1acce
-IIpUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (hopM paboThI C
00yJaroUMMHUCS: UHTEIJICKTYAIbHBIX UTP, CTUMYJIUPYIOITUX
M03HABATEIbHYIO MOTUBAIIMIO O0yYAIOIINXCS;

-MHUIMUPOBAHUE U TIOJIJIEPKKA HCCIIEIOBATEIHCKON JESTEIHHOCTH
oOyJaromuxcs

-JIEMOHCTpAIUs 00yJaAIOIUMCS TIPUMEPOB OTBETCTBECHHOTO,
IPa)XXTaHCKOTO MOBEACHUS, TPOSBICHUS YE€JIOBEKOIIO0US 1
100pOCEPICYHOCTH Yepe3 MOAOO0P COOTBETCTBYIOMIMX 3314 JIJIst
pelIeHHUS.
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KaneHOoapHo-memamuyecKoe naaHupoeaHueno pa3denam
Feomempusa 7 knacc 2023 - 2024 yyebHblii 200
(aem: J/1.C.AmaHacsH, 68 4)
Yyumeneo: AsepuHa M.B.

Ne | HammeHoBaHue Kon- | Kon | Buasl nestensHocTH
paszaennos BO pao.

Y TEMIIPOTPAMMBI 4acoB
IIpocreimuereomerpuyeckuepurypoiuuxcsomcrea.smepenne

P-1 I'eomerpuueckuxseunuuH. (144yacos)

1 [Ipocreiime reomerpuyeckue | 6 DopMyIMpOBaTh
00BEKTHI, TOUKH, NIPSMBIE, OCHOBHBIE IIOHATHUSA U ONIPEIEIICHUSA
JIy4d U yTJIBI,

MHOT'OYTOJIBHUK, JIOMAaHas

2 CmexHble U BEpTHUKAJIbHbIE 4 Pacio3HaBaTh N3y4EeHHBIE

YIJIBI reomMeTpuuecKkue (GUrypsl; OrpeaessiTh
X B3aMMHOE PACIIOJI0KECHUE;
BBIITOJIHATE YEPTEXK 110 YCIIOBUIO
BaJa4du.

3 Pabota ¢ npocreimmmu 1 [IpoBOAUTE NpOCTENIINE TOCTPOEHHUS C
yepTeKaMu ITOMOIIBIO IMPKYJIA U JIMHEUKHU

4 HN3mepeHune TMHENHBIX U 2 Mp.p [M3MepsATH IMHENHBIE U YITIOBBIE
YIJIOBBIX BEJIMYUH, BEJIMYUHBI TEOMETPUUECKUX U
BBIYMCJICHUE OTPE3KOB U MPaKTUYECKUX OOBEKTOB
yIJIOB

5 [Tepumetp u omans ¢uryp, |1 1 Pacio3HaBaTh N3y4eHHBIE
COCTaBJICHHBIX U3 reomMeTpuueckue GUrypsl OonpeaessaTh
MIPSIMOYT'OJIbHUKOB X B3aMMHOE PACIIOJIOKEHHUE.

BBITIOJTHATD YEPTEXK M0 YCIOBUIO 3a/a4.

P-2 TpeyroabHuku (22 yaca)

1 ITonsiTe 0 paBHBIX 1 IPacrio3HaBaTh mapel paBHBIX
TPEYTOJbHUKAX U IIEPBUYHBIE TPEYTrOJIbHUKOB Ha T'OTOBBIX
OpCACTaBICHUA O PaBHBIX ueprexxax CTpOUTh YepTEXH, peliaTh
(KOHTpYSHTHBIX )(pUrypax BaJadyy ¢ MOMOIIBIO HAX0KICHUI

[PABHBIX TPEYTrOJIBHUKOB.

2 Tpu npusHaka paBeHCTBA 6 1 PacnioznaBath mapsl paBHBIX

TPEYTOJIbHUKOB TPEyroJIbHUKOB Ha TOTOBBIX YepTexkax(c
[yKa3aHUEM HNPU3HAKOB)

3 [Ipu3Haku paBeHCTBa 2 [IpuMeHATH NpU3HAKK PABEHCTBA
NPSIMOYTOJIbHBIX IPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB B
TPEYTOJIbHUKOB BaJadax.

4 | CBOICTBO MeIMaHbI 1 DopMyJIMPOBATH ONPEAEICHUS
MPSIMOYTOJIBHOT'O OCTPOYT'OJIBHOT'O, TYIIOYT'OJIBHOT O,
TPEYTroJIbHUKA MPSIMOYTOJILHOT'0, PABHOOEIPEHHOTO,

5 PaBHOOGeIpeHHbIE U 1 [PABHOCTOPOHHETO TPEYTrOJIbHUKOB;
PaBHOCTOPOHHUE OMCCEKTPUCHI, BHICOTHI, MEIHAHBI
TPEYTOJIbHUKHU. TPEYrOJIbHUKA; CEPEIUHHOTO

IEePIEeHAUKYJISIpa, OTPE3Ka, IEpUMETPA
TpeyroJIbHUKa
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6 [Ipu3sHaku u cBoMCcTBa 4 dDopmyIUpoBaTh CBOMCTBA U
PaBHOOEPEHHOTO [pU3HAKK PaBHOOEIPEHHOT O
TPEyroJIbHUKA TpeyroJibHUKa

7 | IIpoTuB GouiblIEl CTOPOHBI 1 BriBonuTh crieicTBUS (PaBEHCTBO
TPEYTOJIbHUKA JIE)KUT COOTBETCTBYIOIINX 3JIEMEHTOB) U3
00JpIINH yTOI ABEHCTB TPEYTOJIbHUKOB.

8 [Ipocreiinne HEpaBEHCTBA B 1 Hcnonb3oBaTh HUGPOBEIE PECYPCHI
reOMETPHUU IJ1s1 KCCIIEAOBAHMS CBOMCTB U3y4aeMbIX

9 | HepaBeHCTBO TpeyroyibHUKa 1 uryp.

10 | HepaBeHCTBO JIOMaHOM 1

11 | [IpamMoOyroabHbIi 1
TPEYroJIbHUK C yIiioM B 30°.

12 | IlepBble TOHATHSA O 2 1 3HaKOMUTBCS C HICTOPUEHN Pa3BUTHUSA
JI0Ka3aTeJIbCTBAX B reoOMETPUH
reOMETPUU

P-3 | IlapanjejbHble NPsAMbIe, CYMMa YIJIOB TpeyroJibHuka (144acoB)

1 [TapannensHble npsmele, ux | 4 DopMynUpOBaTh MOHITHE
CBOMCTBA. MapajuyIeIbHBIX MPSIMBIX; HAXOIUTD

[MPaKTUYECKUE TPUMEPHI

2 IIaTeii noctynatr EBknuaa. 1 3HaKOMUTBCS C UCTOPUEHN pa3BUTHUS

reoMeTpUH

3 Hakpect nexamue, 3 IM3y4aTh CBOMCTBA yIJIOB,
COOTBETCTBEHHBIE U 00pa30BaHHBIX IIPU NIEPECEUCHUN
OJHOCTOPOHHHUE YTJIBI MapaJyIeIbHBIX MPSIMBIX CEKYILEH;
(oObpa3zoBaHHBIE ITPU
IIEPECEUYCHNH NapaAJICIIbHBIX
MPSIMBIX CEKyIIeH)

4 [Ipu3Hak napamienabHOCTH 1 [IpoBOINTE TOKA3aTEIBCTBA
IIPSIMBIX YEPE3 PABEHCTBO [MapaJyIEIbHOCTH IBYX MPSIMBIX C
PACCTOSIHAM OT TOYEK OJTHOMU [MOMOILBIO YIJIOB, OOpa30BaHHBIX MPHU
MPSAMOM 10 BTOPOU MPSAMOM IEPECEYCHUH ITUX MPSAMBIX TPEThEH

MPsIMOM.

5 CymMa yrjioB TpeyrojpHUKa | 2 BbI4ucasTh CyMMYy YIJIOB TPEyTOJIbHUKA
Y MHOTOYT'OJIbHUKA 1 MHOTOYT'OJIbHUKA.

6 | BHemHue yrisl 3 1 Haxonuts ynciaoBble U OyKBEHHBIE
TPEyroJIbHUKA BHAYEHMS YTJIOB B TEOMETPUYECKUX

BaJladax C UCIOJIb30BAHUEM TEOPEM O
CYMME€ YTJIOB TPEYTOJIbHUKA U
IMHOTOYTOJIbHUKA.

P-4 | OxpyxHocTBUKpPYI.I'eomeTpnyeckuenocrpoenus (14 yacos)

1 | OKpyxHOCTE, XOp/Ibi 1 2 DOpPMYITMPOBATH ONPE/IECHHS
AMAMCTPBI, HX CBONUCTBA OKPYKHOCTH, XOpJbl, AUAMETPA U

2 | KacarenbHas K OKpY»KHOCTH 3 KacaTeJIbHOM K OKPYKHOCTH

3 OKpYyKHOCTb, BIIUCAaHHAs B OBageBaTh NOHITHUSIMUA BIIMCAHHOW U
yroi OIIMCAaHHON OKPYKHOCTEU

TpPEyroJIbHUKA; HaXOAUTh LIEHTPhI 3THUX
OKPYKHOCTEUN
4 2

ITonstue o I'MT,
MNPUMEHEHHE B 3aJ1a4ax

M cmons3oBath MeToa IMI miia
ITOKA3aTeIbCTBA TEOPEM O MIEPECCUEHUN
OUCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEPEIMHHBIX TIEPIEHINKYISIPOB K
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CTOPOHAaM TPEYTOJIbHUKA C [IOMOILBIO
I'MT.

5 buccekrpuca u cepeIMHHBIN 1
IIEPIICHAUKYJIAP, KaK
reOMETPUYECKUE MECTa TOYEK

M cmons3oBath MeTon I MT nisa
IMOKa3aTeIbCTBA TEOPEM O IepeceUeHUHN
OMCCEKTPHC YIJIOB TPEYTOJIbHUKA U
CEpEeIMHHBIX MMEPIEHANKYISIPOB K
CTOpPOHAM TPEYTOJIbHUKA C TIOMOIIIBIO
'™MT.

6 | OKpPY>KHOCTbH, OITUCAHHAS 1 MccnenoBath, B TOM YHCIIE HCIIONB3YS
OKOJIO TPEYTOJIbHUKA U(POBBIE PECYPCHI, OKPYIKHOCTD,
7 | BriucanHasi B TpeyTroOJIbHHK 2 1 BITMCAHHYIO B YI'OJI; IICHTP OKPY>KHOCTH,
OKPY)KHOCTh BITICAHHOM B yIOJI, PABEHCTBO OTPE3KOB
KacaTeIbHbIX.
8 [Ipocreiimue 3agaun Ha 2 Mp.P Pemare ocHOBHBIE 3aaun Ha

IHOCTPOCHUC

[MOCTPOSHHE YTJia, PABHOTO JAaHHOMY,
CEpEIMHHOTO MEePHEHIUKYIsIpa
ITAaHHOTO OTPE3Ka MPSIMOH,
MPOXOAsIIEH uepe3 JaHHYI0 TOUKY U
MEPIESHANKYJISIPHON TaHHOM MPsIMOM
OMCCEKTPUCHI TAHHOTO YIJIa;
TPEYTrOJIbHUKOB IO Pa3IUYHBIM
PIIEMEHTaM.

P-4 | IloBTOpeHuenod00IeHue3HAHN (4 Yaca)

1 | [loBTOopenue u o000LIEHUE 4

OCHOBHBIX MOHSITUH U
METOJIOB Kypca 7KJjacca.

Pemrate 3agaun Ha NOBTOpEHUE,
MJUTFOCTPUPYIOLLIEE CBS3U MEXKY
[PA3JIMYHBIMH YaCTAMHU Kypca.

Hroro 68 5/2
Iloypounoe nhanupoeanue.
Ne Jata Tema ypoxka AomalHee
ypoKa [ T 3aaHve
1 1.09 WNuctpykrax no Th. Touku u npsimele ni
2 5.09 Touku u npsiMble ni
3 8.09 OTtpe3ok n2
4 12.09 OTpe30K M ero JAJI1Ha nz8
5 15.09 Jlyd. Yron nsa
6 19.09 W3mepenue yrios n9,10
7 22.09 CMeXHBIE yIiIbl nii
8 26.09 BepTukanbHbie yIibl mii
9 29.09 IlepnieHAMKYJIIIpHBIE NIPSIMBIE niz
10 |3.10 PaboTa ¢ npocTelinmMu yepTexaMu nis
11 6.10 N3mepenne TMHEWHBIX U YTJIOBBIX BEJIMYUH, ns,6
BBIUHCJIEHHE OTPE3KOB U YIJIOB
12 10.10 O6006menue no meme «IlIpocreiimme ni-13
reoMeTpruuecKue GUrypsl U X CBOUCTBa»
13 | 13.10 Konumponwvnaa paboma Nel Bonpocbl K
rnase .1
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14 17.10 [TepumeTp u momwaab (I)Hryp, COCTAaBJICHHBIX nas
W3 IPSAMOYTOJILHUKOB
I'nasa 2,4 Tpeyeonvnuku (22 uaca -2 K.p)

15 20.10 [ToHsiTHE O paBHBIX TPEYTrOJIbHUKAX U nai
[IEPBUYHBIE IIPEICTABIEHUS O PABHBIX
(KOHTPYIHTHBIX) (pUTYpax

16 24.10 IlepBbIil IpU3HAK paBeHCTBA nis
TPEYTOJILHUKOB

17 27.10 Bropoii npusHak paBeHCTBa nis
TPEYTOJILHUKOB

18 | 711 IIepBbIil U BTOPOM IPU3HAKU PABEHCTBA nis,19
TPEYTOJILHUKOB

19 10.11 TpeTuii npu3HaKk paBEeHCTBA n2o
TPEYTOJILHUKOB

20 14.11 IToBrOpenue no reme «lIpuznaku ni
paBEHCTBA TPEYTOJIBHUKOBY

21 17.11 Konmponvnaa pavoma Ne2 no meme Bonpocs! K
«IIpuznaku pasencmea mpeyz01bHUKOE) rnase .1

22 21.11 IIpr3Haku paBeHCTBA IPAMOYIOJIBHBIX 34,35
TPEYrOJIbHUKOB.

23 2411 JlokazarenbCTBO paBEHCTBA IIPAMOYIOJIbHBIX | 134,35
TPEYrOJIbHUKOB.

24 28.11 CBOICTBO MeIMAHBI TPSIMOYTOJILHOTO N 34,35
TPEYTroJIbHUKA

25 1.12 PaBHOOEIpEHHBIC U PABHOCTOPOHHHUE nis
TPEYTOJILHUKHU

26 |5.12 PaBHOOEIpeHHBIN TPEYTOJIBbHUK nie-17

27 8.12 PaBHOOEIpEHHBII TPEYTrOJBHUK U €T0 nis
CBOMCTBA

28 12.12 [Tpusnaku paBHOOEAPEHHOTO TpeyroibHuKa | 18

29 15.12 [IpumeneHue nMpu3HAKOB paBHOOEIPEHHOTO n21
TPEYTroJIbLHUKA

30 19.12 [IpoTtuB G0MBIIEH CTOPOHBI TPEYTOJIBHHUKA n32
JIEKUT OOJBIINI YroJ

31 22.12 IIpocreiine HepaBeHCTBAa B F€OMETPUHU

32 26.12 HepaBeHcTBO TpeyrojibHUKA na3s

33 29.12 HepaBeHcTBO TOMaHOM.

34 9.01.24 IToBTOpHBIN HHCTpYKTaX 110 Th. ns4
[IpssMOYTONIBHBIN TPEYTOJIBHUK € yIioM B 30°

35 12.01 [IepBbie MOHATHUSA O JOKA3aTEIBCTBAX B
reOMEeTpUHU

36 | 16.01 Konmponvnaa paboma Ne3 no meme Bonpocs K
«Tpeyzonvruxuy rnase.2.4

IHapannenvnvie npamwie, cymma yenoe mpeyzonvnuxa ( 14 uacoe -1 k.p)

37 19.01 ITapayienpHbIe NpsiMbIE n24

38 23.01 ITapajuienapHble IPAMBIE U CEKyIIas na4a

39 26.01 [Ipu3Hakyu mapaIeNnbHOCTH MPSAMBIX n25

40 30.01 [Ipu3Haku napamiebHOCTH MPSMBIX n2e
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41 2.02 ITaTeiii nocrynar EBknupa. n2z7
42 6.02 CBolicTBa mapajuieIbHbIX MPSAMBIX n2sg
43 9.02 CBoiicTBa YIJIOB NPU NMapajuIeIbHbIX NpsAMbIX | 29
44 13.02 Pemenue 3amau no treme «llapaienbubie n24-28
MPSIMBIE»
45 16.02 [Ipu3Hak napaaaenbHOCTH MPSMBIX YEpe3 n29
PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOU
MPSMOM 10 BTOPOH MIPSMOU
46 20.02 CyMmMa yriioB TpeyroyibHUKa U n30
MHOI'OYI'OJIbHUKA.
47 | 27.02 Pemenue 3anaq no teme "Cymma yrios n30
TpeyrojabHuka"
48 1.03 BHeuHue yriel TpeyroiabHUKa 30
49 5.03 CBOWCTBO BHEILIHETO yIila TPEYroJbHUKA 30
50 | 12.03 Konmponvnaa paboma Ne 4 no meme Bonpocbi K
«llapannenvnoie npamoie. Cymma y2noe rnase .2.4
mpeyzoabHuKa»
Okpyscnocmob u kpye. I eomempuueckue nocmpoenusn (14 uacos- 1k.p-1 n.p.)
51 15.03 OKpyXHOCTb, XOPJIbl U IUAMETPBI na1
52 19.03 OKpyXHOCTb, XOPJIbl U IUAMETPBI, UX nes
CBOMCTBa
53 22.03 KacarenbHast K OKpY>KHOCTH neo
54 | 5.04 KacarenbHast K OKpY>KHOCTH ne9
55 9.04 Pemenue 3amau o teme «KacarenbHast
K OKPY>KHOCTH»
56 12.04 OKpy’KHOCTb, BIIUCAHHAs B YIroJl. neo
57 16.04 ITonsarue o 'MT, npumenenune B 3a1auax n72
58 19.04 Metox reoMeTpuYecKux MECT TOYEK B n72
3aJa4ax Ha IIOCTPOCHHE
59 23.04 buccekTpuca u cepeuHHBII n73
MEPIEHANKYIISAP, KaK TEOMETPUYECKUE
MeCTa TOYEK
60 26.04 OKpy’KHOCTb, OIMCAHHAsL BOKPYT n7za
TpEYroJabHUKa
61 3.05 OKpyXHOCTb, BIIMCAHHAS B TPEYTOJIbHUK n75
62 7.05 Pemenue 3agad no reme «OKpyKHOCTB)
63 | 14.05 I"'eomeTpuyecKre MOCTPOECHHUS n22,23
64 | 17.05 Konmponvnaapabomae5 no meme Bonpocb! K
«OKpyscnocmy u Kpy2» rnase 8
Iloesmopenue u o606uwenue 3nanuii — 4 uaca
65 21.05 IIpu3HaKu paBeHCTBA TPEYTOJILHUKOB lnasa 2
66 24.05 PaBHOOEIpeHHbIE 1 PABHOCTOPOHHUE Mhasa 4
TPEYTrOAbHUKHU
67 CBoiicTBa YIJIOB ITPHU NapAJJIENbHBIX Fnasa 3
MPSIMBIX
68 Pemenune 3ana4 no teme «OKpy’KHOCTH) lnasa 8
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