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MHNOACHUTEJBHASA 3AIINCKA

I'eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/eNIOB MIKOJIHHON MaTeMAaTUKU, UMEIOIINN CBOEH LENIbI0 00ECTIEYUTh U3y4eHNE CBOMCTB U pa3MepoB (Guryp, ux
OTHOILLIEHUHA M B3aMMHOE PACHOJIOXKEHHE, OIMPACTCA Ha JOIMYECKYH0, 0Ka3aTelbHYIO JIMHUIO. [[eHHOCTh M3ydyeHus reoMeTpuu Ha ypOBHE OCHOBHOTO
o01iero o0pa3oBaHMs 3aK/IIOYACTCA B TOM, YTO OOyUYaIOUIMHCSA YYUTCS NPOBOIUTH JJOKa3aTeIbHbIE PACCYKICHHsI, CTPOUTh JIOTHYECKHE YMO3AKIIH0UYeHMS,
JI0Ka3bIBaTh UCTUHHBIEC YTBEP/KAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKJIEHUS «OT IPOTUBHOI0», OTJINYATh CBOMCTBA OT IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUS.

Bropoii nenpro n3ydeHus reoMeTpUH SBIISIETCS UCIIOJIb30BaHHUE €€ KaK MHCTPYMEHTA IPHU PEeIIEHUH KaK MaTeMaTHUeCKUX, TaK U MPAKTUYECKUX 3a/1a4,
BCTPEYAIOLINXCS B peasibHON kM3HU. OOyyaromuiicss T0JKEH HaAYyYUThCSl ONPEIEeTUTh T€OMETPUYECKYI0 (GUTYpy, ONUCATh CIOBAaMH JaHHbIN YepTExX WIN
PUCYHOK, HaWTH IUIOLIA/lb 3€MEJIbHOIO y4YacTKa, paccuuTaTb HEOOXOIUMYIO JJIMHY OINTOBOJOKOHHOIO KaOeis WM TpeOyeMmble pa3Mephl rapaxka Juis
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JHMHMUS B H3ydeHMM reomeTpuu. l[lpm pelieHuu 3anad IpakTHUECKOIO XapakTepa
o0yyaroImuicss y4uTCsl CTPOMTh MaTE€MaTHYeCKHE MOJENU pPeajbHBIX >KU3HEHHBIX CUTYallUui, NMPOBOAUTH BBIYMCIECHUS U OLEHMBATH aJIeKBaTHOCTh
HOJy4EHHOT'0 pe3ysbTara.

Kpaiine BaxxHO nmoqu€pKuBaTh CBSA3M F€OMETPUM C IPYTUMHU YUEOHBIMU MpPEAMETaMU, MOTUBUPOBATh HUCIIOJIb30BATH ONpPEAEIEHUS T€OMETPUUYECKUX
buryp 1 noHATHH, 1EMOHCTPUPOBATH MPUMEHEHUE MOJIYUEHHBIX YMEHUH B (PU3UKE U TEXHHKE. DTH CBSI3U HamOoJjiee sipKko BUJHBI B TeMax «BekTops»,
«Tpuronomerpuyecke COOTHoOIIEHU», «Metoa koopaunat» u «Teopema ITudaropay.

VYuebnslit kypc «I'eomMeTpHs» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3zienbl coaepkaHus: «['eomerpuueckue GUrypsl U ux cBoiicTBay», «/3mepenue
TreOMETPUUECKUX BETUUUHY, «J{eKapTOBBl KOOPAWHATHI Ha IUIOCKOCTHY, «BeKkTopbl», «/IBrxkeHus miockoctu», «IIpeobpa3oBanus momgoOus».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiiacce — 68 yacos (2 yaca B HeJienio), B 8 kiacce — 68 yacos (2 yaca B HeJleNi0),
B 9 kyacce — 68 yacoB (2 yaca B HEJIEINIO).

B o0mieo6pa3oBarenbHbie KIacChl HHTETPUPOBAHBI O0yYarOMIHecs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3710poBbs VlIBuma. Pabouas mporpamma
aJanTUPOBaHA VISl JAHHOW KaTETOPHH O0YYarOIIHXCS.



COJAEP)KAHUE YYEBHOI'O IIPEIMETA
7 KVIIACC

Hauansubie nouarus reomerpun. Touka, npsimasi, OTpE30K, JIyd. Yrois. Buasl yrios. BepTukanbHble U cMexXHBIE yIiibl. buccekrpuca yria. Jlomanas,
MHOTOyrosibHUK. [[apauiebHOCTh U NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunsbie ¢purypsl. OCHOBHBIE CBOMCTBa OCEBOM cUMMeTpuU. [IpuMepsl CUMMETpUHN B OKPYXKAKOIIEM MUPE.

OCHOBHBIE IOCTPOEHHUS C MIOMOLIbIO LIUPKYJISA U THHEHKU. TpeyronsHuk. Bricota, Meauana, buccekTpuca, UX CBOMCTBA.

PaBHOOEepEHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TPEeyrojibHUKa. [Ipi3HaKy paBeHCTBA TPEYTOIBHUKOB.

CBolicTBa ¥ PU3HAKY NAPAJIENIBHBIX MPAMBIX. CyMMa yIiioB TPEYrojibHUKA. BHENIHUE yIIIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIl  TpeyronbHUK. (CBONHCTBO MEIMaHbl NPAMOYIOJBHOIO TPEYroJIbHMKA, NPOBEAEHHONM K runorenyse. lIpusHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSAMOYTroabHBINA TPEYTONbHUK C YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYroOJbHHMKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, Teopema O OoisiblieM yrie U OoJbllIed CTOpPOHE
TpeyroyibHUKA. [lepnenauKysp U HaKJIOHHAas.

I'eomeTpuyeckoe MecTo TOYEK. buccekTpuca yriia U cepeAMHHBIN NEPIIEHIUKYIIAP K OTPE3KY KaK NT€OMETPUUECKUE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOp/ia U AMAMETpP, UX CBONCTBA. B3auMHoe pacnonoxeHne oKpyXHOCTU U npsimoil. KacatenbHas u cekyias K OKpy>KHOCTH.
OKpy’KHOCTb, BIIMCAaHHAs B yrojl. BrimcanHasi ¥ onycaHHasi OKPYKHOCTH TPEYroJIbHUKA.

8 KUIACC

UYerbipéxyronpuuku. [lapamienorpamm, ero mpu3Haku U cBoiicTBa. YacTHble cilydyad mapajuiesorpaMMmoB (IIPsIMOYTOJIBHHMK, poMmO, KBajpar), MX
npu3HaKu U cBoiicTBa. Tpanernus, paBHoOOKas Tparelus, e€ CBoNCTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Merton ynsoenust meauansl. Llentpansnas cummerpus. Teopema daneca u TeopeMa 0 MPONOPLHUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHuKa.

[Tonobue TpeyronbHUKOB, KO3 puunent nogodus. Ilpusnaku nogodus TpeyronbHUKoB. [IpuMenenne nonodust Mpy perieHny MpakTHUYeCKUX 3ajad.

CaoiicTBa momajei reomerpudeckux Guryp. @opmyibl 1J1s TUTOMAAN TPEYTOJIbHIKA, TTapajuiejorpaMma, pom0a u Tpanennd. OTHOIIIEHUE TUTOIIaIeH
no100HbBIX (uryp.

Brruucnenue miomaaeit TpeyrolibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. [Ilpumenenue reopemsl [Iudaropa npu penieHuN MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa IPSIMOYTOJIBHOIO TPeyroibHHKa. OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECCTBO. TpHrOHOMETpHYECKHE
¢ynkuuu yrios B 30, 45 u 60°.



Brmcannpie u LOCHTPAJIbHBIC YIJIbI, YI'OJI MCKIY KacaTelIbHOM U XOp,I[OfI. Ve MCXKAY XOopJdaMHu H CEKYIIHMMHU. BrmcanHpie W onmMcaHHBIE

4eTBIPEXYToJIbHUKY. B3aumMHoe pacrionoxenue IByx okpyxHocteil. Kacanue okpyxHoctell. OOLue KacaTeabHble K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOPMYIIbl MPUBEACHUS.

Pemenne tpeyronbHuKoOB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB. PelieHue MpakTUUECKHX 3a/1ad C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CHHYCOB.

[Tpeo6pazoBanue noaobus. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPEIKOB XOP/I, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYILUX, TEOpeMa O KBaJpare KacaTeIbHOM.

Bexkrop, nnuHa (MOylib) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, TPOTHUBOIIOJIOKHO HAIPABJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaly Haj BekTopaMu. PaziokeHue BekTOpa MO ABYM HEKOJUIMHEApHBIM BekTopaM. KoopamHaTel BekTopa. CkajsipHOE MpPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JJIsl HAXO0KJICHUS AJIMH U YTJIOB.

JlexapToBbl KOOpIMHATHI HA TJIOCKOCTU. YPaBHEHHUs NPSIMONH M OKPY>KHOCTH B KOOPJHMHATAX, MEPECEUCHUE OKPYKHOCTeM W IpsMbIX. MeTon
KOOPJIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOIBHUKH. [[THHA OKpYX)HOCTH. ['pagycHas u paguaHHas Mepa yria, BRIUMCIEHUE JUIMH OyT OKpykHocTel. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBuKEeHUsI IIIOCKOCTH ¥ BHYTPEHHHE CUMMETpU (uUryp (eMeHTapHbie npeacTaBienus). [lapannensHsiii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O IPEJIMETA
JINUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJIbTATBI  OCBOCHHSI IPOrpaMMbl  y4eOHOTO Kypca «l'eomeTpus»
XapaKTEePU3YIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpeca K IMPOLUIOMY M HACTOSILIEMY POCCHMCKOM MaTeMaTHUKH, EHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCUHUCKUX MATEMATUKOB M POCCHUMCKOM MaTeMaTUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUM B IPYTUX HayKax U MPUKIATHBIX chepax;

2) rpaxaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TpaxJaHWHA U peanu3ald ero Impas,
MPEJICTABJICHHEM O MAaTeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SIBICHHIA,
MPOLEAYp TPAKIAHCKOTO OOIIecTBa (HAMPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO
ATHUYECKHX MPOoOJieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HAayKd, OCO3HAHHUEM
BA)KHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUYEHOT0;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUH NPAKTUYCCKUX 3a/ad MaTeMaTH4YeCKOU
HAMpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTH4eCKOro 00pa3oBaHusl Ha MPOTSHKEHUN BCEH JKU3HU
JUIS yCTIENTHON MPO(ECCHOHANBHON EATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAHHBIM
BBEIOOPOM U TIOCTPOSHUEM HHIMBUYyaTbHOU TPACKTOPHH 00pa30BaHUs U )KU3HCHHBIX TUIAHOB C YIETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO MATEMAaTHYECKHX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS

OpHUEHTAIINEH B ESTEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX MTPEJICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKAa, MPUPOABI U OOIIECTBA, MOHUMAHHEM MaTeMaTHYeCKOW HayKu
KaKk cQepbl YelIOBEUECKOW MACSATENBHOCTH, OTAloB €€ pa3BUTHUA M 3HAYUMOCTH IS Pa3BUTHS
[UBWJIN3AIMN, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTeMaTHYeCKOW KYJIbTYpOH Kak CpeiCTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIEOBATEIbCKOMN AESITENIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (POPMHUPOBAHUE KYJbTYPbl 30POBbSI U 3MOLHMOHAJIBHOIO
Os1aromosty4us:

TOTOBHOCTHIO TMPUMEHITh MaTEeMaTHYECKHWE 3HAHUSI B WHTEpPECax CBOETO 370POBbS, BEICHUS
3I0pOBOTO OOpa3a >KM3HH (30pOBOE NHTAaHHE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perynspHasi ¢puznuecKas akTUBHOCTE), C(DOPMHUPOBAHHOCTHIO HAaBBIKA peieKCHH, TPU3HAHIUEM CBOETO
IpaBa Ha OIKOKY U TAKOr'o e MpaBa JAPyroro 4yeloBeKa,

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpHEHTaIlMell Ha TMPUMEHEHHE MaTeMaTW4YeCKUX 3HAHWW MM pelieHHus 3agad B o0JacTu
COXPAHHOCTH OKpYKarolleh cpe/ibl, IIaHUPOBAHUS IMOCTYIKOB U OLIEHKH UX BO3MOXHBIX MOCIIEICTBUMA
JUISL OKpY’Karolllel cpeiibl, OCO3HAHUEM TJI00aJIbHOT0 XapaKkTepa IKOJIOTHUYECKUX MpoOsieM U myTel ux
perieHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSM COUMATBHOM M PUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMITETEHTHOCTHU Yepe3 MPAKTUUECKYIO JIEATEIIbHOCTh, B TOM YUCJIE YMEHHE YIYUTHCS Y APYTHX JIOJICH,
npuoOpeTaTh B COBMECTHOM JACATEIHPHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 ONBITA IPYTHX;

HEO0OXOMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHWN, B TOM duclie (OpMyIUpOBaTh HUJICH,
MIOHSTHSI, THIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, 0CO3HABATH Ne(DUIIATHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIUIO KaK

BBI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U IEHCTBHS, OPMYIUPOBATH
U OLIEHUBATh PUCKHU U MOCIEACTBUSA, (OPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA MAaTEMaTHUECKUX O0BEKTOB,
MOHATHUH, OTHOILIEHUI MEXTy TOHATUSAMH, (DOPMYITHUPOBATH ONPEIEICHUS TTOHATHIA,
yCTaHaBJIMBATh CYILIECTBEHHBIH IPU3HAK KJIACCU(DUKALNU, OCHOBAHUS Ul 0000IIEHUS U
CPaBHEHMsI, KpUTEPHH IPOBOJUMOI0 aHAJIN34;

BOCIIPUHUMATh, (POPMYyTUPOBATh U MPE0OPa30BHIBATE CYXKICHUS: YTBEPIUTECIbHBIC H
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIE, YCIOBHBIE;

BBISIBIIITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOJIIOJICHUSAX U YTBEPKICHUAX, IIpe/laraTb KpUTEPUH U1 BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJ1aTh BBIBOJIbI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, JEYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa3buparhb JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPsIMbIE U OT IPOTUBHOTO),
IIPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE I0Ka3aTeIbCTBA MATEMAaTHYECKUX (PAKTOB,
BBICTPAaUBAaTh apryMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

BbIOMpATh croco0 pelieHus: yueOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BApMAHTOB PELLICHUS,
BbIOMpaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoparelbcKue AeiCTBUS.

UCII0JIb30BaTh BOMPOCKHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MO3HAHMUS, HOpMYIIHpOBaTh
BOIPOCHI, GUKCUPYIOIIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSATEIILHO YCTaHABINBATh
HCKOMO€ U JaHHOC, (pOpMI/IpOBaTI) TUIoTe3y, apryMeHTUpPOBAThL CBOIO IMO3UIIUIO0, MHCHHUC,
MPOBOAMTH IO CAMOCTOSITEIEHO COCTABJICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIOe
UCCIIeJOBaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOT0 00 BEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIY COOO0M;

CaMOCTOSATEIILHO OPMYITHPOBATH 00OOIICHHS U BBIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIIO/ICHNS1, UCCIIEIOBAHUS, OLIEHUBATH IOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB, BHIBOJOB
H 0000IIeHNH;

IIPOTHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC ITPOLECCA, a TAKIKE BEIIBUTATh ITPECAIIOJIOKEHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

PabGora ¢ undgopmanmeii:

BBISIBJISATH HEJOCTATOYHOCTD U M30BITOYHOCTH MH(POPMAIIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHns 3a/1a4y;

BbIOMPATh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH HHPOPMAITUIO
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpPATh (OpPMY MpeACTaBICHUS HHPOPMALIUN U WITIOCTPUPOBATh pelllaeMble 3ajaun
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAUAMHY;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIEM HITH
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:



BOCIIPUHUMATH U (OPMYITUPOBATE CYXKJACHUS B COOTBETCTBUH C YCIOBHSIMH U LIETSIMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEIICHUS 3a]]a9i, KOMMEHTHPOBATH IMOJTYICHHBIN
pe3yIbTaT;

B X07ie 00CYX/ICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi TEMBbI, IIPOOIIEMBI,
penraeMoii 3a1auu, BBICKa3bIBaTh UJICH, HAIICJICHHBIC HA TTOWCK PEIICHHS], COTIOCTABIIATh CBOU
CYXIICHUS C CYXJICHUSIMH IPYTUX YYACTHUKOB JHAIOra, OOHAPYKUBATh PA3JInYHE U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opMe GOopMyITUpOBaTh Pa3HOTIIACHS, CBOH BO3PAXKCHHUS,
MIPEJICTABIIATH PE3YNIbTAThHI PEIICHUS 3a/1a4H, YKCIIEPUMEHTA, UCCIIECA0BAHNUS, TIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOPMAT BBICTYIUICHHUS C YYETOM 3aa4 MPE3SHTAIIUN U
0CcOOEHHOCTEeH ayJUTOpUH;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/HON ¥ HHIUBUIYATbHONU paOOTHI IpH
pelIeHnr y4eOHBIX MaTEMaTHICCKIX 33]1aY,

MPUHUMATH 11€JIb COBMECTHOM JICATEIILHOCTH, TUTAHUPOBATh OPTraHU3AINI0 COBMECTHOMN
paboThI, pacrpenesaTh BUABI padoT, JOTOBAPUBATKLCS, 00CYKIATh MPOIIECC U PE3YJIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CyKIeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BBITIOJIHITH CBOKO YacTh Pa0OThI U KOOPIUHUPOBATH CBOU JICHCTBHSI C
JIPYTUMH YICHAMH KOMaH]Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaa B OOIIMI POAYKT IO
KpUTEpHsiM, C(HOPMYIIMPOBAHHBIM YIYACTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

CaMOCTOSITENILHO COCTABJISTH IJIaH, aJITOPUTM PELIEHUS 3a7auu (WM €ro 4acTh), BHIOUpaTh
CIOCO0 pelIeHus ¢ y4ETOM UMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMaLUH.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIOCOOAMU CAaMOIPOBEPKU, CAMOKOHTPOJIS IIPOLIECCa U PE3YIbTAaTa PEIIECHUS
MaTeMaTHYECKOH 3a7auu;

MPEBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILIEHUH 3a]]a4ul, BHOCUTD
KOPPEKTHBBI B I€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa JAESTEIbHOCTH ITOCTABIEHHOM LIETN U YCIOBUSM,
OOBSACHATH MPUYNHBI JOCTHKCHUSI UM HEJOCTHKEHUS 11eJTU, HAXOIUTh OLINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K KOHIY o6yquI/151 B 7 Kj1acce 06yanOHlHﬁ0H MOJIYUYHUT CICAYIOIIUC MPECAMETHBIC PC3YJIbTAThI:
Pacno3naBarth HU3YUYCHHBIC TCOMCTPUYICCKUC (I)I/IprLI, OIIPCACIIATh UX B3aMMHOC PACIIOJIOKCHUC,

n300pakaTh reOMeTpUUIECKHe (PUTYPHI, BBITOTHATH YEPTEXKH 110 YCIOBUIO 3a/1a4u. I3MepsaTh TMHEHHbBIS
Y YIJIOBBIE BEIMYMHBI. PemaTh 3a1a4u Ha BBIYMCICHHUE JIMH OTPE3KOB M BEJTUYUH YTJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJTMUMH MPEIMETOB B peabHOM KHU3HH, Pa3MEpPOB

MMPpUPOAHBIX 00bekToB. Paznmnuath PasMEpPhI 3TUX 00BEKTOB IO NOpAAKY BCIIMYUHBL.

CTpouTh 4epTeKU K TEOMETPHUUECKUM 3a/ladaM.
[Tonb30BaThcs MpU3HAKAMH PABEHCTBA TPEYTOJIbLHUKOB, MCMOJIb30BaTh MPHU3HAKW U CBOMCTBA

PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajay.

HpOBOI[I/ITb JIOTUYCCKUC pACCYKACHUS C UCIIOJIB30BAHUEM I'COMCTPHUYCCKUX TCOPCM.



ITonb30BaTbes MpU3HAKAMKU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIHAHBI,
IIPOBEJEHHON K TUIIOTEHY3€ NMPSAMOYIOJIbHOIO TPEYTOJIbHUKA, B PELIEHUN T€OMETPUUECKUX 3a/au.

Onpenensth NapamiedbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMHU CEeKyIlasl.
OnpenensTh napajjiebHOCTh MPSMBIX C IOMOIIBIO0 PABEHCTBA PACCTOSHUM OT TOYEK OJJHOM MPSMOM 10
TOYEK APYTro IIPSIMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BEIYMCIICHUS U HAXOAUTh YUCIIOBbIE M OYKBEHHbIE 3HAYCHHUSI YIIIOB B T€OMETPUUYECKUX
3a/layax C MCIOJIb30BAHHEM CYMMBI YIJIOB TPEYrOJIbHHUKOB W MHOTOYIOJBHUKOB, CBOICTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHHH JBYX MapalyIeNbHBIX MPSAMBIX ceKyllel. Pemarh mpakrtuyeckue
3aJ1a4M Ha HaXO0XJIEHUE YIJIOB.

Brnanets moHATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh ONpEAesATh OMCCEKTPHUCY yIiia U
CepeMHHBINA NEPIICHIUKYISAP K OTPE3KY KaKk F€OMETPHUUECKHE MECTa TOUECK.

DopMyIMpoBaTh ONpEICNICHUsS OKPY>KHOCTH U Kpyra, XOpAbl U JMaMeTpa OKPY>KHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOWCTBA ITPU PEUICHUH 3a7a4.

Bnanerb noHsATHEM ONMUCAHHOW OKOJIO TPEYrOJIbHUKA OKPY)KHOCTH, YMETh HAXOJAUTh €€ LIEHTP.
[Tonb3oBaTbes GakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAOTCs B OJIHON TOUKE,
1 0 TOM, YTO CEpEIUHHBIC IEPIICHIUKYISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCS B OJHON TOUKE.

Biagete  moHATHMEM — KacaTeNbHOM K OKPY)KHOCTH,  IIOJIb30BAaTbCsl ~ TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHON U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonb30BaTbes MPOCTEHIIMMH T€OMETPUYECKUMH HEPABEHCTBAMHM, MOHUMATh MX MPAKTHYECKUA
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOCHUS C TOMOILBIO LIUPKYJIS U JIMHEUKHU.

K xonity 00yuenus B 8 kjiacce 00y4aromunics MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

PacriozHaBaTe OCHOBHBIE BHJIBI UYETBIPEXYTOJIBHUKOB, HMX DJJIEMEHTBI, II0OJb30BaThCA UX
CBOMCTBAMH IIPH PELIEHUH F€OMETPUUECKUX 3a7au.

[IpumeHsTh CBOWCTBAa TOUKM IEpPECEUEHUs MEIUaH TPEyrojbHUKA (LEHTpa Macc) B pPELICHUH
3ajad.

Bnaners noHATHEM CpeAHEN JIMHUM TPEYrOJIbHUKA U TpPAlelUH, IPUMEHATh UX CBOMICTBA IPH
peleHnn reomeTpudeckux 3anad. IlonpzoBaTecs TeopeMoit Daneca U TEOPEMOi O MPONMOPLIMOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUs IPAKTHUYECKUX 3a/1au.

[IpuMeHsTh IpU3HAKK [TO100USI TPEYTOJIBbHUKOB B PELICHUH F€OMETPUUECKUX 3ajau.

[Tonp3oBatbess Teopemoit IIudaropa ans pemieHUs reoMEeTpUUYECKMX M MPAKTHUECKUX 3a7ad.
CrponuTh MaTeMaTHUYECKyH0 MOJENb B NPAKTHUYECKUX 3aJadaxX, CaMOCTOSITENIBHO JAENaTb YEepTEX HU
HaXOJUTh COOTBETCTBYIOLIUE JITHBI.

Bnagerp mnoHATHAMU CHHyCa, KOCHMHYCAa W TaHI€HCa OCTPOro Yyrja MpsSMOYTOJbHOTO
TpeyronbHUKa. [101630BaThCSl TUMU NOHATUSAMH AJIs PEILIEHUS IPAKTUUECKUX 3a/a4.

Bbruucnare (pa3auuHbIMU crioco0amu) IJIOUIa b TPEYrojJbHUKA M IUIONIAJM MHOTOYTOJIbHBIX
¢buryp (monm3ysch, Tae HEOOXOIUMO, KaldbKyasiTopoMm). I[IpuMEHSATH MOJydeHHblE YMEHHUSA B
MPaKTUYECKUX 3a]auax.

Bnagers MOHATHSIMM BIMCAHHOTO M LEHTPAIBHOIO YIJIA, UCIOIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexnay XopJamH (CeKyLIIMMM) W yrie MeXAy KacaTelIbHOW M XOpAOH Npu pelieHuu
reOMEeTPUUYECKUX 3ajau.

Bnagerp mOHATHEM ONUCAHHOTO YETHIPEXYTOJbHHKA, HPUMEHATH CBOWCTBA OMUCAHHOTO
YETBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a]1a4.

[IpuMeHsITh MOTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMATUYECKUE MOJEIM IS 3a]ad
pealbHOM KU3HW M TPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHHUS C MPUMEHEHHEM NoJ00us Hu
TPUTOHOMETPHUH (TIOJB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).

K koHIy 00y4enus B 9 kjacce 00y4Jaromuics MoyquT CIeIyIoIue NPeIMETHBIE Pe3yIbTaTh:



3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAaXOAHUTh C MX MOMOIIBIO Pa3IHYHBIC
3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHUE MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxoaute
(c HOMOILBIO KATIbKYJISTOPA) JUIMHBI U YIUIBI JUI HETAOINYHbBIX 3HAYEHUH.

[Tonp30BaTbes GopMysiaMu MPUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXIECTBOM JUIS
HaXO0XACHHUS COOTHOILIEHUIN MEXy TPUTOHOMETPUUECKUMH BETUYUHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKIEHUS pPa3IMYHBIX 3JIEMEHTOB
TPEYToJIbHUKA («peIIeHNE TPEYTOIbHUKOBY), IPUMEHATh UX IPHU PEIIEHUH F€OMETPHUECKUX 3a1au.

BrnaneTts noHATHsAME IpeoOpa3oBaHus 000K, COOTBETCTBEHHBIX 2JIEMEHTOB I1OJJOOHBIX QUTYP.
ITonp30BaTbes cBOMCTBaMU 000U IPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIISITD JUIMHBI U HAXOAUTh YTIJIbI
y mopo6ubIX Quryp. IIpumeHars cBoiicTBa momoOusi B NMPaKTHYECKUX 3a/adyax. YMETh MPUBOAUTH
MIPUMEPHI MOI00HBIX GUTYP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaTbes TEOPEMaMU O IPOU3BEIEHUH OTPE3KOB XOP/I, O IPOU3BEIEHUH OTPE3KOB CEKYIIHX,
0 KBaJpaTe KacaTeJbHOM.

[Tonmp30BaTbCst BEKTOpaAMH, TOHUMATh UX TEOMETPUICCKUN M (PU3MUECKUI CMBICI, IPUMEHSTH UX
B PELIIEHUH T€OMETPUUECKUX U pU3nUeCcKuX 3a1a4. [[puMeHsaTh cKansipHOe IPOU3BEAEHNE BEKTOPOB AJIs
HaXO0XKJCHUS JJIMH U YIJIOB.

[Tonp30BaThcs METOAOM KOOPJIMHAT HA INIOCKOCTH, IPUMEHATh €0 B PEIICHUH F€OMETPUUECKUX
U IPAKTHUUYECKUX 3ajau.

Bnagerp nNOHATUSAMM NPaBUIBHOTO MHOTOYIOJBHUKA, JUIMHBI OKPYXKHOCTH, JJIUHBI JyTd
OKPY>KHOCTH M PaJUaHHOM Mepbl yIia, yMeTh BBIUMCIATH IJIOLIAb Kpyra U ero yacteil. [lpumensaTs
IIOJTyYEHHbIE YMEHUS B IPAKTHUECKUX 3ajjayax.

Haxomute ocu (WM LEHTPHI) CUMMETPHH (GUTYp, TPUMEHSTH JBWKCHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasX.

IIpuMeHsITh MOTYYEHHBIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTEMATUYECKUE MOJEIM IS 3aJad
peambHOM KU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C MPUMEHEHHEM Ioao0us u
TPUTOHOMETPUYECKHUX (QYHKIIHH (ITOJIb3YACH, T1€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

KoaunuecTBO 4acoB

7 KIIACC

DJIeKTpOHHbIe (LM (POBbIE)

3‘;’; HaumMeHoBaHue pa3esioB H TeM MPOrPaMMbI Beero KoHTposIbHbIE MpakTHYecKue o0pa3oBaTebHbIE PeCypChl
padoThI padoThI Bubmorexa LIOK
1 | IIpocreiimne reomerpudeckue GUrypsl ¥ UX CBOWCTBA. 11 1 https://m.edsoo.ru/7f415e2e
M3MepeHne reoMeTpuIecKix BEIMYHH
2  TpeyrompHuKH 15 1 https://m.edsoo.ru/7f415e2e
3 | [NapamnenbHble IpsMbIe, CYyMMa YIJI0B TPEYroJbHHKA 28 2 https://m.edsoo.ru/7f415e2e
4 | OKpYKHOCTb U Kpyr. ['eOMeTpUYecKie TOCTPOCHHSI 10 1 https://m.edsoo.ru/7f415e2e
5 | IloBropenue, 0000IICHUE 3HAHUI 4 https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 68 5
8 KIIACC
KoJsnyecTBOo 4acoB JuekTpoHHbIe (HUGpPOBbIE)
Ne HaumenoBaHue pa3esioB 1 TeM NPOrpaMMbl Beero KoHnTpo/bHbIe IIpakTnyeckune o0pa3oBaTe/IbHbIE PeCypChI
padoTel padoThI bubmoreka LIOK
1 | Yerbp€xyroabHUKH 14 1 https://m.edsoo.ru/7f417e18
2 Teopema ®aneca u TeopemMa 0 IPOMOPIIMOHATBEHBIX 16 1 https://m.edsoo.ru/7f417618
OTpe3Kax, MOJI0OHBIE TPEYTOJIbHUKHU
3 Tlromaas, Haxouctene miouaiei ieyrosminnion 9 1 tpsim.edsoo.u7ta17e1s
4 | Teopema [ludaropa n Hayana TPUrOHOMETPUH 11 https://m.edsoo.ru/7f417e18
VYTriabl B OKpYKHOCTH. BriricaHHbBIE U ONTMCAHHBIE
5  dyerslpexyroiapHUKHU. KacaTenbHble K OKPYXHOCTH. 14 1 https://m.edsoo.ru/7f417e18
Kacanune okpyxHOCTEM
6 TloBropeHue, 0000IICHHE 3HAHUN 4 1 https://m.edsoo.ru/7f417e18
OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68 5
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9 KJIACC

KoanuecTBo 4acoB

JuaexkTpoHHble (HU(pPOBbHIE)

Ne HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMbI Beero Kontpoabnbsie IlpakTuueckue o0pa3oBaTe/IbHbIEC PECYPChI
padoTbI padoTbI Bubmorexa [TOK
1 Tpuronometpusi. TeopemMbl KOCHHYCOB U CHHYCOB. 13 1 https://m.edsoo.ru/7f41al2c
Perierre TpeyroabHUKOB
5 [IpeobpaszoBanue momgoous. MeTpuuecKre COOTHOIIEHUS 3 1 https://m.edsoo.ru/7f41al2c
B OKPY>KHOCTH
3  BekTtopsl 9 https://m.edsoo.ru/7f41al2c
4 | JlexapTOBBI KOOPJAWHATHI HA IIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
5 [TpaBuiIbHBIC MHOTOYTOJIBHUKH. J[JIMHA OKPY>KHOCTH U 10 1 https://m.edsoo.ru/7f41al2c
IIoMIaIb Kpyra. Beraucienue miomna e
6 JIBMKEHUS IUIOCKOCTH 10 1 https://m.edsoo.ru/7f41al2c
7  TloBropenue, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUI 9 1 https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 6
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