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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus KaK OIMH U3 OCHOBHBIX Pa3/1€10B LIKOJIbHON MaTEMaTUKHU, UMEIOIUI CBOEH LIeJIbI0 00eCIIeYUTh U3yYEeHUE CBOMCTB U Pa3MepoB QUryp,
UX OTHOIIEHUI U B3aUMHOE PacIlONOkKEHHE, ONUPAETCA Ha JJIOTMYECKYIO, I0KA3aTeIbHYIO JIMHUIO. LIeHHOCTh U3y4eHMsI TEOMETPUM Ha YPOBHE OCHOBHOTO
o011ero oopa3oBaHUs 3aKIIOYACTCS B TOM, YTO O0yUYAIOMIMKCS YIUTCS TPOBOIUTH JJOKA3aTEIbHbIE PACCYXKICHUS, CTPOUTH JIOTHIECKUE YMO3AKITIOUCHHS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KIEHUS U CTPOUTh KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOIUTH PACCYKIEHUS «OT IPOTUBHOIO», OTIMYATH CBOMCTBA OT
IPU3HAKOB, GOPMYJINPOBATH OOPATHBIE YTBEPIKICHMUSL.

Bropoii nenpro n3yueHus: reoMEeTpuM ABIISETCS MCIIONb30BaHUE €€ KaK MHCTPYMEHTA P PEIIEHUU KaK MaTeMaTH4YECKHUX, TaK U MPAKTUYECKUX
3aJa4, BCTPEYAOIIUXCA B peadbHON *Ku3HH. OOyJaromuiics JOIDKEH HAYYUTHCS ONPEACIUTh T€OMETPHUECKYI0 (UTypy, OMUCATh CIOBAMHU JaHHBIN
YepTEX WM PUCYHOK, HANTH IUIOIAAb 3€MEJIBbHOIO Y4acTKa, pacCUYMTaTh HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabesns Wiu TpeOyeMble pa3Mepbl
rapaxa Juis aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTENbHAS JUHUA B M3ydeHUU reoMeTpuu. llpm pemeHun 3agad MmpakTHYECKOrO
XapakTrepa OOy4YaloIIMKCA YYUTCA CTPOUTh MATEMAaTUYECKUE MOJEIM pEAIbHBIX >KM3HEHHBIX CHUTYal[Mi, IPOBOAUTH BBIYMCIIEHUS M OLIEHHUBATh
aJIEKBaTHOCTb IIOJIY4E€HHOTO Pe3y/bTaTa.

Kpaiine BaxHO MO T4EPKUBATH CBSI3U T€OMETPUHU C IPYTUMU YUEOHBIMHU ITPEeIMETaMU, MOTUBHUPOBATH HCII0JIb30BATh OMPEAEIICHHUS T€OMETPUUYECKIX
GuUryp u NOHATHHA, AEMOHCTPUPOBATH IPUMEHEHNE OIYYEHHBIX YMEHHUH B (PU3HKE U TeXHUKE. DTH CBS3M HanboJsee spKo BUIHBI B TeMax «BekTopsi»,
«TpuroHomerprueckre COOTHOIIEHU», «Metoa koopauHaT» U «Teopema Iudaropay.

VY4eOHblil Kypc «I'eomMeTpus» BKIIOYAET CIIEAYIOIINE OCHOBHBIE pa3zeibl coepkanus: «I eomerpuueckue GUrypsl U UX cBOMcTBa», «M3MepeHue
TreOMETPUUECKUX BETUUUHY, «J{eKapTOBBl KOOPAWHATHI Ha IUIOCKOCTHY, «BeKkTopbl», «/IBrxkeHus miockoctu», «IIpeobpa3oBanus momgo0usy».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezenio), B 8 kiacce — 68 dacos (2 yaca B

HeJeno), B 9 kimacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE ObYYEHUA

7 KJIACC

HavanpHele nmoHsTHs reoMerpuu. Touka, mpsiMas, OTpe3OK, Jyd. Yron. Buael yrios. BepTukanbHble U CMeXHBIE yIvibl. buccekrpuca yria.
JlomaHas, MHOrOyronbHUK. [lapannenbHOCTh U NEPIEHAUKYIISIPHOCTD NIPSAMBIX.

Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBON CUMMETpPUU. [IpuMepsl CHMMETPUN B OKPYKAIOIIEM MHPE.

OcHOBHBIE IOCTPOEHUS C IIOMOILBIO IUPKYJIS U JIMHEUWKH. TpeyronbHUK. BricoTa, Meanana, OuccekTpuca, X CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U pU3HAKU paBHOOEIPEHHOTO TpeyrojbHuKa. [Ipiu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NPU3HAKY NMApAJIJIENIbHBIX MPsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHENIHNE yriibl TpEeyrolbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeQUaHbl NMPSMOYTOJIBHOIO TPEYrojibHHKa, MPOBEAEHHON K runoteHyse. [Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSAMOYroabpHBIN TPEYroabHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpHM: HEPaBEHCTBO TPEYroOJbHMKA, HEPABEHCTBO O JJIUHE JIOMAaHOW, Teopema o OoibleM yriie U Ooiblieil cTopoHe
TpeyroyibHUKA. [lepnenauKysip 1 HaKJIOHHAs.

I'eomeTpuyeckoe MecTo To4YeK. buccekTpuca yriia U cepeAMHHBIN MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOYEK.

OKpy’KHOCTb U KpYT, XOp/ia U IMaMeTp, UX CBOMCTBA. B3aMHOE pacrnosoKeHne OKpyKHOCTH U npsiMoil. KacarenbHast 1 cexyias K OKpy>KHOCTH.
OKpy’KHOCTb, BIUCAHHAs B yrojl. BrimcanHas ¥ onvcaHHas OKPYKHOCTH TPEYToJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U cBoicTBa. YacTHbIE ciydyau nmapajiesorpaMmmoB (MpSMOYTOJIBHUK, poMO, KBaapaT), UX
NpU3HaKU U cBoiicTBa. Tpanenus, paBHOOOKast Tpamnelus, e€ cBoiicTBa U npu3Haku. [IpsMoyroabpHas Tpanerus.

Merton ynsoenus menuansl. Llentpansnas cummerpus. Teopema @aneca 1 TeopeMa 0 MPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue TUHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KoahduureHT nonodus. [IpuzHaku nogolust TpeyroiabHUKOB. [IpruMeHeHne mogooust mpu perieHny MPaKTHUYECKUX

3a7ad.



CpoiicTBa 1uromaaei reoMmerpudeckux Guryp. @opMmynsl Ui IUIOMAAN TPEyroibHHUKaA, MapajienorpamMmma, pomoa u Tpamerun. OTHOIIEHUE
10 e 0T00HBIX UTYP.

Beruucnenue miomazei TpeyroJbHIUKOB U MHOIOYTI'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema IIudaropa. [lpumenenne Teopems [Tudaropa npu permieHnn NpaKTHYECKUX 3a7a4.

CuHyc, KOCUHYC, TAaHT€HC OCTPOI0 yIja IpPsIMOYTOJIBHOIO TpeyroibHUKa. OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO. TPUrOHOMETPUUECKUE
dbyakuum yrios B 30, 45 u 60°.

BrincanHble ¥ LEHTpalbHBIE YIVIBI, YTrOJI MEXAY KacaTeIbHOM M XOpPAOH. YTJbl MEXAY XOpAaMH M CEKyIIMMHU. BIHcaHHbIE M ONKCaHHBIE
4eThIpEXYTroNbHUKU. B3anmMHoOe pacnionoxxenue 1Byx okpyxHocteid. Kacanue okpykHocteil. O0mue kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIbI IPUBENCHHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB U TeOpeMa CHHYCOB. PellieHne nmpakTuuecKux 3a/iad ¢ UCIOJIb30BAHUEM T€OPEMbl KOCHHYCOB H
TEOPEMbI CHHYCOB.

IIpeoOpazoBanue moaoo6us. [1ogo6ue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTelbHOM.

Bexkrop, nnmHa (MOyib) BEKTOPA, COHANIPABIEHHBIE BEKTOPHI, TPOTHUBOIIOJIOKHO HAMIPaBJICHHBIE BEKTOPHI, KOJUTHHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpalliy Haj BeKTopamMu. Pa3znoskeHue BEKTOpa IO JABYM HEKOJTMHEApHBIM BekTopaMm. Koopaunatsl BekTopa. CKallsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE AJI1 HAXO0XKJICHUS JIJTUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HAa MJIOCKOCTH. YPaBHEHHUS NPSMOM U OKPYXHOCTH B KOOPAMHATAX, IEPECEUCHUE OKPYKHOCTEH M MpsAMbIX. MeTon
KOOPJIMHAT U €ro IPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOJILHUKH. J{THA OKpykHOCTH. [ pamycHas u paaraHHas Mepa yria, BEIYUCICHUE IJTUH AyT OKpykHOCcTel. [nomans kpyra,
CEKTOpa, CETMEHTA.

JIBuKeHUsI TIIOCKOCTH ¥ BHYTPEHHHE CUMMETpUU GUryp (3eMeHTapHble mpenctaBienus). [lapamnensHsiii nepenoc. [T1oBopoT.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPHS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



JIn4HOCTHBIE pe3yIbTaThl OCBOEHUS NPOrpaMMbl y4eOHOTro Kypca «I'eoMeTpHs» XapaKTepu3yloTcs:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIEHUEM MHTEpeEca K NPOLLIOMY M HACTOSIIEMY POCCUMCKOM MaTeMaTHK{, LIEHHOCTHBIM OTHOLIEHMEM K JIOCTHXKEHUSIM DPOCCHUICKUX
MaTeMaTHKOB U POCCUHCKOM MaTeMaTH4YeCKOM IIKOJIBI, K UCTIOIb30BaHUIO 3TUX JOCTIKEHHH B APYrUX HayKaxX U NPUKIIAIHBIX cdepax;

2) rpaKIaHCKoOe U TIYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOSf3aHHOCTEH TIpaJaHMHA M pealu3allud €ero IpaB, IPEJICTaBICHHEM O MaTeMaTHYeCKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH, IPOLEyp IPaXkJaHCKOTO 00IIecTBa (Harpumep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO K 00CYX/ICHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C IMPAKTUYECKUM NPUMEHEHHEM JOCTH)KEHMHM HAyKH, OCO3HAHMEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX NPUHLUIIOB B
JEATEIIBHOCTH YYEHOT0;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE y4acTHUE B PEILIEHNHU MPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HAIPaBJIEHHOCTH, OCO3HAaHUEM BaKHOCTH MaT€MaTHYECKOTO
00pa3oBaHMUs HA MPOTSDKEHUHM BCEW JKU3HM Uil yCHEITHOW MPO(EeCCHOHATBHON AEATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX yYMEHHUI, OCO3HAHHBIM
BBIOOPOM U TOCTPOEHHEM HHIUBUAYaJIbHOW TPAaeKTOPUM OOpa3oBaHMS U SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOILECTBEHHBIX
notpeGHOCTelH;

4) acTeTYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPUSITUIO MaTeMaTHYECKUX O0OBEKTOB, 3a/1a4, PEIIEHUH, pacCyX/1€HUI, YMEHUIO BUIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B NIEATENILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX IpPEJICTaBIE€HUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa,
IPUPOJIBI U 001[ECTBA, TOHUMAHUEM MaTeMaTHYECKOW HaAYKH KaK cepbl YeIOBEUECKON AESITETbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH I pa3BUTHS
UBUJIM3AI1H, OBJIAZICHUEM SI3bIKOM MaTEMAaTUKHN U MaTEMaTHUECKON KyJIbTYpO KaK CpeICTBOM [MO3HAHUS MUPA, OBJIAZICHUEM IPOCTENIIMMHU HaBbIKaMH
MCCIIEIOBATEIBCKOM 1E€ATENbHOCTH;

6) puznueckoe BocniuTanne, GopMUPOBAHNE KYJAbTYPbI 310POBbS M IMOIHOHAIBHOIO 0J1ar0NOJIyYHsI:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHUYeCKHWEe 3HAHWUS B MHTEpEcax CBOEro 3JI0pOBbs, BEIACHMS 30pOBOro oOpasa *U3HU (30pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEXXUM 3aHATHI U OTAbIXA, PETYJspHAs pU3NYecKasi akTUBHOCTb), COPMHUPOBAHHOCTHIO HABbIKA PEQIIEKCHH, TPU3HAHUEM CBOETO

IpaBa Ha OIMOKY M TaKOTO JKe IpaBa IPYyroro YesioBeKa;



7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpHCHTAIMe Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHU ISl PEIICHHs 3a1ad B OOJIACTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, TUIaHUPOBAHHUS
MIOCTYITKOB ¥ OLIEHKU WX BO3MOJXKHBIX MOCJICICTBHM TSI OKPYKAKOIIEH Cpeibl, OCO3HAHUEM TII00aIbHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U Iy Tel
X PELICHUS;

8) aganTanus K U3MEHAIOIMMCS YCIOBHSAM COIHAILHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHSIX HEOTIPEACIEHHOCTH, TIOBBIIICHUIO YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO NeSITeIbHOCTD, B
TOM YHCJIE YMEHUE YYUTHCS Y APYTHX JIFOJIEH, TPUOOpeTaTh B COBMECTHOM JCSITEIHPHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIIbITA JIPYTHUX;

H€O6XOI[I/IMOCTBIO B q)OpMI/IpOBaHI/II/I HOBBIX 3H3HPII>1, B TOM 4YHCJIC (bOpMyJII/IpOBaTb UACH, IMIOHATHUSA, TUIIOTE3bI 06 06’beKTaX U ABJICHUAX, B TOM
YHUCJIC paHCC HCU3BCCTHBIX, OCO3HABATh I[C(i)I/ILII/ITI)I COOCTBEHHBIX 3HAHUN U KOMHCTCHTHOCTCﬁ, IJIaHUPOBATH CcBOE Pa3BUTHC;

CIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIONIMN KOHTPMED, KOPPEKTUPOBATH

IMPUHHUMACMbIC PCIICHUA U HeﬁCTBHH, Q)OpMYJ'II/IpOBaTL " OLICHHUBATb PUCKU U ITOCICACTBUA, (bOpMPIpOBaTB OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

® BBIBIATP M XapaKT€PU30BaTh CYILIECTBEHHbIE NPHU3HAKW MaTeMaTUYeCKUX OOBEKTOB, IOHSATHM, OTHOIIEHUH MEXIy MOHATHUIMH,
(bopMynupoBaTh ONpEEICHHs TOHITUN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAaHUS JUIsl 000OLICHHS U CpaBHEHMS,
KPUTEpPUU IIPOBOJIUMOIO aHAIN3a;

® BOCIPHUHHUMATh, (OPMYIUPOBaTH U TNpPeoOpa3oBBIBATH CYXKJEHHUS: YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHBIC, YAaCTHbIE U OOIIME,
YCIIOBHBIE;

® BBIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3HM U MTPOTUBOPEUHS B (paKTaxX, JaHHBIX, HAOTIOACHUSIX U YTBEPKICHUX, IPEeAarath
KPUTEPUU JJIs BBIABICHNS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;

® JCJIaTh BBIBOJBI C MCITOJIB30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U HHAYKTUBHBIX WO33KJ’IIO‘IGHI/II7I, yMO33KJ'IIO‘—ICHPII>i 110 aHAJIOTHUH,



pa3duparh J0Ka3aTebCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MpsiMble W OT MPOTHBHOIO), MPOBOJAUTH CAMOCTOSATENBHO HECIOKHBIE
JI0Ka3aTeIbCTBa MATEMATHYECKUX (PaKTOB, BBICTPAUBATh apryMEHTAIINIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBAaTh COOCTBEHHBIE
pacCyKJIeHHUs;

BBIOMpPATh CHOCOO pelIeHus yuyeOHOH 3ahaun (CpaBHMBATh HECKOJIBKO BAapHAaHTOB pEIIEHUs, BHIOMpaTh HamboJee MOAXOAIUN ¢ Yy4ETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB) .

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

HCIIOJIb30BATh BOIIPOCHI KaK UCCIIEeI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (POPMYIUPOBATh BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JaHHOE, POPMUPOBATH TMIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOAMTH IO CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY HECIIOKHBIHM IKCIIEPUMEHT, HEOOJbIIOE UCCIIeI0BAHUE 10 YCTAHOBJICHUIO 0COOEHHOCTEH
MaTeMaTHUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00ii;

caMoCTOSTeNNbHO (opMynupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO HAOIIOJEHUS, HCCIEIOBAaHUS, OLEHUBATh
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHUII;

MMPOTrHO3UPOBATH BO3BMOKHOC PAa3BUTHUC ITPOLIECCA, a TAKIKEC BbIABUTATH ITPEATIOJIOKCHUA O €TO Pa3BUTUU B HOBBIX YCJIOBHUAX.

Padora ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOUHOCTh U U30BITOYHOCTH HHPOPMAIINH, JTAHHBIX, HEOOXOIUMBIX JJISl PEIICHHS 3a/1a4H;

BbIOHpaTh, aHATH3UPOBAThH, CHCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAIIHIO pa3TUYHBIX BUJIOB M JOPM MPEIACTABICHUS;

BEIOMpaTh (GopMy TpeacTaBICHHS WH(OOPMAMA W HWUTFOCTPUPOBATH pellacMble 3aJadqd CXEMaMH, JHarpaMMaMH, WHOW TpaduKoOW M WX
KOMOWHALUSIMU,

OLICHUBATh HAJEKHOCTh I/IH(l)OpMaLII/II/I 10 KpUTCPUAM, MPEATIOKCHHBIM YUUTCIIEM UJIN C(l)OpMyJ'II/IpOBaHHLIM CaMOCTOSATCIIBHO.

KoMMyHuKaTHBHBIE yHHMBepcaabHble y4eOHbIe qelicTBHA:

BOCIIPUHUMATH U (bOpMyJIHpOBaTL CYKACHUA B COOTBETCTBUU C YCIIOBUSAMU U LCIIIMU O6H_ICHI/I$I, SICHO, TOYHO, T'PAMOTHO BbIPpAKaTh CBOKO TOYKY
3pCHU B YCTHBIX U IMCBMCHHBIX TCKCTAX, aBATh MOACHCHUS 110 XO4Yy pCHICHUA 3aJa4ul, KOMMCHTUPOBATH HOJ'Iy‘ICHHLIfI PE3YyIbTaT,

B X041 O6cy)KI[eHI/ISI 3a1aBaTb BOIIPOCHI IO CYHICCTBY O6CY)K,Z[8.CMOI71 TCMBI, HpO6JICMLI, pemaeMoﬁ 3aaa4u, BbICKa3bIBaTh HACHU, HALICIICHHLIC HA
IMMOUCK PCHICHUS, COIIOCTABJIATh CBOU CYXKIACHUA C CYKACHUAMU APYTUX YHAaCTHUKOB Juajiora, O6H3py>KI/IBaTB pasiiniue U CXO0ACTBO HOSI/IHHfI, B

KOPPEKTHOI opme popMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,



NPEJCTaBIATh PE3YNbTaThl PEIICHUS 3a/a4yM, SKCIIEPUMEHTA, MCCIEIOBAHUSA, IPOEKTA, CAMOCTOSATEIBHO BbIOMPATh (OPMAT BBICTYIUICHUS C
y4€TOM 337124 MPE3EHTALUU 1 OCOOCHHOCTEH ayIuTOPHH;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYAJIbHON paObOThI IIPU PEIIEHUH YUeOHbIX MaTEMaTHUECKUX 3a/1a4;
IPUHUMATH 11eJIb COBMECTHON JI€ATEILHOCTH, INIAHUPOBATh OPraHU3aLMI0 COBMECTHOM padOoThl, paclpeaesaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3YNIbTAT pabOTHI, 0000IATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00Cyk1eHUs,, 0OMEH MHEHHUSIMU, MO3IOBbIE ITYPMBI U JIPYTHE), BBINOJIHATH CBOIO YaCTh padOThI U
KOOPJAMHUPOBATh CBOM JEHCTBUS C APYTMMHU WIEHAMU KOMaH/bl, OLIEHUBATh KAyeCTBO CBOETr0 BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUAM,

c(hOpMYyIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITENIFHO COCTABJIATH TUIAH, AITOPUTM PEIICHUS 3a/1a41 (UM €0 YacTh), BEIOUPATh CIIOCO0 PEHICHHS C YIETOM HMEIOINXCS PECYPCOB U

COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PEIICHH ¢ YIETOM HOBOM HH(OpMAIUH.

CﬂMOKOHTpOJ’IB, SMOLMOHANIbHbIA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOMPOBEPKHU, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa pelieHnsl MaTeMaTH4eCKON 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh TPH PEIICHUH 3aa4d, BHOCHUTh KOPPEKTHUBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OLTUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE Pe3ysbTaTa JAEATEILHOCTH IMOCTABICHHOMN 1€ U YCIOBUAM, OOBIACHITH MPUIUHBI TOCTHXKCHUS WU HEIOCTUKEHUS

€)1, HaXOAUTh OLIMOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koHiy o0yuenus B 7 Kjaacce 00yJaromUicCs MOIyYUT CIETYIONIUE TPEIMETHbIE Pe3yIbTaThI:

Pacno3naBath HU3YUCHHBIC TCOMCTPHUYCCKUC (I)I/Il"ypbl, ONpCACIIsITb UX B3aUMHOC PACIIOJIOKCHUC, I/I306pa)KaTL TCOMCTPHUICCKUC (I)I/IprBI,

BBITIOJIHATD YEPTEIKU IO YCIIOBUIO 3aJa4H. HSMprITB JIMHEWHBIE U YIJIOBBIC BEJIMYUHBEL. Pemarts 3aa4M1 Ha BBIYUCIICHUC JJIMH OTPE3KOB 1 BEJIMYUH YTJIOB.



Jenatb rpy0yr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMUYMH MPEIMETOB B PEaJbHOM JKU3HHU, Pa3MEpPOB NPUPOAHBIX 00bEKTOB. PazinnuaTs pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYHHBI.

Ctpoutb 4epTekHu K TeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThesl MPU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, MUCIOJIB30BaTh MPU3HAKK M CBOWCTBA PAaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPH PEIICHUH
3azad.

[TpoBOAUTH TOTHYECKHE PACCYKACHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKIX TEOPEM.

[Tonb30BaThCs MpU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUaHbl, MPOBEAEHHON K TMIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a/1a4.

Ornpenenars MapamieNbHOCTh MPSAMBIX C TMOMOIIBIO YIJIOB, KOTOphIe o0pazyeT ¢ HUMH cekymias. OnpenensTe NapajuiebHOCTh MPSIMBIX C
MOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSMOIA 1O TOUEK IPYTroi MpsIMOH.

Pemmarts 3a1aun Ha kiieT4aroii Oymare.

HpOBOI[I/ITB BBIUUCIICHUSA U HAXOAUTHh YHUCJIOBBIC N 6y1(BeHHI>I€ 3HAYCHUA YTJIOB B FCOMETPHUUYCCKUX 3adadaX C MCIOJIb30BAHUCM CYMMBEI YIJIOB
TPEYrOJIbHUKOB U1 MHOT'OYI'OJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHBIX MPU NEPECEUCHUN JBYX NapalieIbHbIX MPSAMBIX CEKyIlel. Pemare npakTuueckue
3a/1a4yl Ha HAXO0XJ/ICHUE YTJIOB.

Bnaners moHsATHEM Te€OMETPUYECKOTO MECTa TOYEK. YMETh OMpeNeNaTh OUCCEKTPHCY yria U CEepeIUWHHBIA MEePHEeHAUKYISIP K OTPE3Ky Kak
reoMeTpUUYECKHUE MeCTa TOUEK.

DopMyIHPOBaATh ONPEACICHUS OKPYKHOCTA M KPYyra, XOpAbl U THAMETPA OKPY>KHOCTH, MOJIb30BaThCA MX CBOMCTBAMHU. YMETh NPUMEHSTH 3TH
CBOMCTBA MPU PEILICHUH 33a/1au.

Brnaners moHsATHEM OMUCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOuTh €€ 1eHTp. [lonb3oBaTbes pakTamu 0 TOM, 4TO OUCCEKTPHUCHI
YIJIOB TPEYTrOJbHUKA MEPECEKAOTCs B OJTHOM TOUYKE, U O TOM, YTO CEPEAMHHBIE MEPIEHIUKYISIPbI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHOU
TOYKE.

Bianets nmoHATHEM KacaTelbHON K OKPYKHOCTH, MOJb30BaThCA TEOPEMOM O MEPIEHANKYISIPHOCTH KacaTeJIbHOW M paauyca, MPOBEIEHHOTO K
TOYKE KACAHMUSI.

[Tonb30BaThcs MPOCTEHIIMMHI T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKHUI CMBICI.

HpOBO}II/ITB OCHOBHBIC TCOMCTPHYCCKHUEC ITOCTPOCHUSA C ITIOMOIIBIO HMUPKYJIA U JIMHEUKH.

K xoniy o0y4uenus B 8 kiacce o0yJaronuiics MoyduT CICAYIONTUE TPEIMETHBIC PE3YIbTATHI:

Pacmo3naBaTbe OCHOBHBIE BHJIbI I-IeTIDIpéX}’TO.HI:HI/IKOB, HUX 3JICMCHTHI, I10JIb30BaThCA UX CBOMCTBaMH Ipu PCIICHUU I'COMCTPUYCCKUX 3a/1a4.



ITpuMeHsTh CBOMCTBA TOUKHU IIEPECEUEHUS MEJUAH TPEYToJbHUKA (LIEHTPa Macc) B PELLICHUY 3ajay.

BrnaneTh moHATHEM CpeAHEW JTMHUM TPEYTOJIbHUKA M TpAIelny, TPUMEHSITh UX CBOMCTBA MPHU PEIICHHH TeOMETpUYECKHX 3a1ad. [lomp30BaThCs
Teopemoit Dayeca u TEOPEMOit O MPONIOPIUOHATBHBIX OTPE3KaX, MPUMEHSTh MX JIJISl PEIICHUS MPAKTHYSCKUX 3ajad.

[TpuMeHsTh IPU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUHU F€OMETPUUECKUX 3aa4.

[Tonb3oBatbest Teopemoii [Tudaropa nmst penieHus reOMeTPUIECKUX U MPAKTHIECKUX 3a1a4. CTPOUTh MATEMAaTHUECKYIO MOJICTh B TIPAKTHUECKUX
3aj1a4ax, CaMOCTOSITEIIBHO JIeJaTh YePTEK M HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

BraneTh MOHATHSIME CHHYCA, KOCHHYCA U TAHTEHCA OCTPOTO YIJIa MPSIMOYTOJILHOTO TPEYToJIbHUKA. [101630BaTHCS STUMU OHSATHSMH JUTSI PEIICHUS
MPAKTUYECKHX 3a7ad.

Boeraucnare  (pa3nmuyHbBIME - CIOCO0aMM) IUIOMIAJh TPEYroJbHUKA W IUIOMIAAM MHOTOYTOJBHBIX (GUryp (HOJB3ysch, TIA€ HEOOXOIUMO,
KaJIbKYJISITOPOM). [IpUMEHSITh MOJTy4eHHBIC YMEHUS B IPAKTHYCCKUX 3aauaX.

BraneTh NOHATUSME BIIMCAHHOTO U LIEHTPAIIBHOTO YTJIa, UCTIOIB30BATh TEOPEMBI O BITMCAHHBIX YIIIaX, YIIaX MEXKIY XOpAaMu (CEKYIIMMHU) U YTIIe
MEXy KacaTeJIbHOW U XOpJOU NPU PEIIEHUH F'€OMETPUYECKUX 3a1ad.

BJ'IaIleTI) IIOHATHUEM OIIMCAHHOI'O qupréXYFOHBHHKa, IMPUMCHATH CBOICTBA OIMCAHHOI'O I-IGTI)IpéX}’TO.]'II)HI/IKa IIpr pCIICHUMN 3aa4.

[TpuMeHSTH MOTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMATHYECKHE MOJICIIH IS 3371a4 PEaIbHOM KU3HU U IPOBOIUTH COOTBETCTBYOIINE
BBIUMCJICHHSI C TPUMEHEHHUEM TI0/1I00US U TPUTOHOMETPHUH (TI0IB3YACh, T/Ie HE0OX0UMO, KaTbKYIATOPOM).

K xoniy o0y4yenus B 9 kiacce o0yJarouuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMCTPUUCCKHC (1)YHKIII/II/I OCTPBIX VYIJIOB, HAaXOJUTH C HUX IMOMOIIBIO PA3JIUYHBIC 3JICMCHTBLI IMPAMOYI'OJIbHOTO TPEYrOJIbHHUKA
(«peleHne MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KATbKYIATOPA) ITHHBI U YTIIbI ISl HETAOIUYHBIX 3HAUCHU.

[Tonb3oBaTbes GopMylnaMud TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUIS HAXOXKJACHUS COOTHOIICHHHA MEXITY
TPUTOHOMETPHUYECKUMH BETTHYUHAMHU.

HUcnonb3oBarts TEOPEMBI CHHYCOB 1 KOCHMHYCOB JId HAXOXKIACHUA Pa3JIMYHBIX 2JICMCHTOB TPCYIrOJIbHUKA («pemeHI/Ie TpeyFOJ'IBHI/IKOB))), IPUMCHSTH
WX MPH PEIICHHHA TCOMETPHUYECKUX 3a/1a4.

Brnagerp moHaTHsMH TpeoOpa3oBaHUS MOJ00MS, COOTBETCTBEHHBIX SJEMEHTOB MOAOOHBIX (uryp. Ilomb3oBaThes CBOWCTBAMHU IMOAOOMS
MPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIISATH THHBI U HAXOUTH YIJIbl Y TOA00HBIX Guryp. [I[puMeHsTh CBOICTBA M0100US B TPAKTUYECKUX 3a7a4ax. Y METh
NPUBOJIUTH MPUMEPHI MOJOOHBIX GUTYpP B OKPYXKAIOLIEM MUPE.

ITonw30BaThCs TEOpEMaMHU O IMPOU3BCACHUHN OTPE3KOB XOPd, O IPOU3BEACHNHN OTPE3KOB CCKYIUINUX, O KBAApPaTC KacaTelIbHOM.



[Tonp30BaThcs BEKTOpaMH, MOHUMATh MX T€OMETPHUCCKUN M (PU3MUECKUI CMBICI, IPUMEHATh UX B PEIICHHHM M€OMETPUYECKUX M (PU3MUECKHX
3aga4. [IpuMeHATh cKasIpHOE IPOU3BEICHUE BEKTOPOB JJIs HAX0XKICHUS JJIMH U YTJIOB.

[Tosp30BaThCA METOIOM KOOPIMHAT HA IJIOCKOCTH, IPUMEHSATH €T0 B PEILICHUN T€OMETPUYECKUX U IIPAKTUYECKUX 3aad.

Bitazets NOHATUSAMHU IPaBUIILHOTO MHOT'OYT'OJIBHUKA, JIMHBI OKPYKHOCTH, JUIMHBI IYTH OKPY’KHOCTH M PaJJUaHHOM MEPHI YIila, YMETh BBIYUCIIATH
IUIOLIAJb Kpyra 1 ero yactei. IIpuMeHsaTs nosrydeHHble yMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxonuTh ocu (min EHTpbl) CAMMETPUH (DUTYP, IPUMEHSThH ABMKEHUS IJIOCKOCTU B IPOCTEHIINX CIydasX.

[IpyMeHATH MOy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOMTHh MaTeMaTH4YECKHE MOAEIN JJIs 33[1a4 PEaJIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLINE

BBIYUCIICHHSI C IPUMEHEHUEM 1101001 M TPUTOHOMETPHUYECKUX (DYHKIMH (TI0JIB3YSCh, T/Ie HEOOXOUMO, KAIBKYIISITOPOM).

TEMATHYECKOE IIVIAHUPOBAHMUE (¢ yuerom paGoueil nporpaMMbl BOCIIMTAHUSA)

7 KJIIACC
Ne ni/n HaumeHoBaHue pa3iesioB U TeM KoanvecTno yacos DyekTpoHHbIe (IU(PPOBLIE)
) nporpamMmmal Bcero KonrpoJibHbie padoThl oOpasoBaTe/IbHbIE pecypehl
[Ipocreiinme reomerpuueckue GUrypsl 1
1 UX CBOMCTBA. I3MepeHne reoMeTpuIecKnx 14 Egggl;l/(r);eelijzior{fﬂ 415626
BEJIMYMH — '
bu6mmorexa [IOK
2 TpeyrombHuKH 22 . https://m.edsoo.ru/7f415e2e
3 [TapamtensHbIe IpsMBIE, CyMMa yITI0B 14 1 bu6nuorexa [IOK
TpeyroJbHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [JOK
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHmEe, 0000IIEHNE 3HAHUI 4 1 E:tlggl;l/?;eel(cias(ljloorllf/7 f415026
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




8 KJIACC

HaumenoBanue pa3aesioB H TeM
Ne ni/n pasi

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM POBbLIE)

nporpamMmbl Bcero KouTpoJbHbie padoTbl | 00pasoBaTebHbIE PeCYpPChI
N bubnuorexa [JOK
! HeTbipExyroabHHKy 12 ! https://m.edsoo.ru/7f417e18
2 IO — 15 ) buGanorexa LIOK
S — https://m.edsoo.ru/7f417e18
3 ﬁiﬁ“ﬁf&iﬁ?ﬁ AHOrOYT oML GHTYP 14 1 bubmorexa LOK
TToma moo6HbIX dHryp https://m.edsoo.ru/7f417e18
4 Teopema ITudaropa u Hauana 10 1 bubnuotexa [HOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYriael B OKpyKHOCTH. Bricanusie u
5 OINMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuorexa [HOK
KacarenbHbie k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
6 [ToBTOpenwue, 006001IeHNE 3HAHUI 4 1 Egg:_%ﬁe;jiioﬁﬂ f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6




9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JeKTpoHHbIE (U(POBHIE)

Ne m/n IpPOrpaMmbl Bcero KoHTposibHbIE PaGoThI o0pa3soBaTe/ibHbIe PeCypChl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmorexa [IOK
CHHYCOB. PellieHre TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanue moaodus. Merpuyeckue 10 1 bubmuoreka [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
3 Bexroper 12 . https://m.edS(]J_EJ.ru/7f41a12c
bubmuoreka [JOK
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 https://m.eds00.ru/7f41a12¢
[IpaBuiIbHBIC MHOTOYTOJILHUKY. [{nHa Butmorexa LIOK
> OKPYXHOCTH H IITOMAN: KPyTa. 8 https://m.edsoo.ru/7f41al2c
Beruuciienue miorniaaei
6 JIBUOKCHHSI TTIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 7 2 bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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