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I[TOACHUTEJIBHAA 3AIINCKA

['eomeTpus kak OIMH M3 OCHOBHBIX PAa3/EJIOB IIKOJbHOM MAaT€MATUKH, UMEKOIIHMI CBOEH
[EeNbI0 O0ECIeYnTh HM3yYeHHE CBOWCTB M pPa3MepoB (GUIYp, HMX OTHOIICHHWH H B3aUMHOE
pacnoJIOKEHUE, OMUPAECTCS Ha JIOTMUYECKYH, JO0Ka3aTelbHYK JIMHUK. lleHHOCTh u3yuyeHus
reOMETPUH Ha yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs 3aKIIOYACTCS B TOM, YTO OOydaroOUIHiics
YUHUTCS TNPOBOAUTH JOKA3aTEJbHbIE PACCYXKACHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOUEHMS,
JIOKa3bIBaThb WCTUHHBIE YTBEP)KIEHUS M CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJUTH
paccykJIeHUus «OT MPOTHUBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIHMPOBATH OOpaTHBIE
YTBEPKACHHUS.

Bropoil nenpro M3ydeHHsl TE€OMETPUM SBIISIETCS MCIOJb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTU4YECKUX, TaK U IMPAKTHUUECKUX 3ajay, BCTPEUAIOIINXCSA B PEAIbHOM JKU3HU.
OOyyaromuiicss TOJDKEH HAy4YUTbCSl OIpPENeIUTh T'€OMETPUYECKyl0 (UTypy, OINUCaTh CIOBaMU
JAHHBIA Y4epTEX WIM PUCYHOK, HAaWTH IUIOIIAIb 3€MEIBHOIO YYacTKa, pacCUMUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalenss wiu TpeOyeMble pa3Mepbl rapaxka JJjsi aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpas, BBIUMCIMTEIbHAS JIMHUSA B U3ydeHUU reoMerpuu. Ilpu pemenun 3anau
MPAKTUYECKOT0 XapakTepa OOydalomIMHCS YYUTCS CTPOUTh MaTeMAaTUYECKHWE MOJENIH PeabHBIX
JKU3HEHHBIX CHUTYyallui, MpPOBOJUTH BBIUUCIEHHUS U OLCHMBATh aJI€KBATHOCTb I1OJIYYEHHOI'O
pe3ynbTaTa.

KpaitHe BaxXHO TOTUYEPKUBATH CBS3M TEOMETPUU C JAPYIMMH YYEOHBIMH TIpEIMETaMH,
MOTHUBHPOBATh UCIOJIB30BATh ONPEICICHUS T€OMETPUIECKUX (GUTYpP U MOHITUMN, IEMOHCTPUPOBAThH
IPUMEHEHUE MTOJIyUEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U HauboJsee spKO BUJHBI B TEMAxX
«Bektopel», «TpuroHomerpuueckue CcooTHOUIEHUs», «Merong koopauHar» U «Teopema
[Tugaropay.

VYueOubiii kypc «['eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pPa3felibl COJEp>KaHUs:
«I"eomerpuueckue GUTyphl U X CBOUCTBaY, «VI3MepeHrne reOMeTpUIeCKuX BeTMUUHY, «JleKapTOBBI
KOOPJIMHATHI Ha TUNIOCKOCTHY, «BekTophl», «/IBrxkeHus miockoctuy, «IIpeodbpazoBanus momgoOusy».

Ha m3ydenne yaeOHnoro kypca «I['eomerpusi» otBoautcs 202 gaca: B 7 kiacce — 68 gacosB (2
yaca B HeJeno), B § kimacce — 68 yacoB (2 yaca B Hemenio), B 9 kimacce — 66 gacoB (2 vaca B
HEJIEIIO).

COJAEPXXAHUE OBYUEHUA

7 KJacc

HavaneHple nonsTus reomerpun. Touka, mpsmas, OTpe30K, Jdyd. Yroi. Buasl yrios.
BeprukansHeie U cMexHBIE yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapannensHocTs
Y TIEPIEHANKYIISAPHOCTD IPSAMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBa 0Cce€BOI cuMMeTpuu. [IpumMepsl cuMmeTpun B
OKpPY’KaroIlleM MUDE.

OCHOBHBIE ITOCTPOEHHUS C TOMOIIBIO IUPKYJIS U JIMHEWKHU. TpeyronpHUK. BeicoTa, MeauaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa W TpU3HAKM paBHOOEAPEHHOTO TpeyronbHUKA. Ilpu3Haku paBeHCTBa
TPEYTroJIbHUKOB.

CpolicTBa M IpHU3HAKU MapaJIeNbHbIX NpsiMbIX. CymMma yrioB TpeyrojbHuKa. BHemHune
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyrosbHUK. CBOMCTBO MeAWaHbl NPSIMOYTOJBHOTO TpPEYroJIbHUKA,
npoBeAEHHOW K  TuUnoTeHy3e. [lpu3Haku paBeHCTBA  IPSIMOYTOJIBHBIX — TPEYrOJbHUKOB.
ITpstMOyTONBHBIN TPEYroJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
TeopeMa o OOJIbIIEM yIiie U OONbIIeH CTOPOHE TpeyroibHUKA. [lepneHuKyIsp U HaKJIOHHAS.

'eomeTpuueckoe mecTto TOUEK. buccekTpuca yria M CEpeAUHHBIA NEPHEHAUKYISAP K
OTpE3KYy KaK F€OMETPUUECKHE MECTa TOYEK.



OxkpyXHOCTb M Kpyr, XOpAa U JUaMeTp, MX CBOMCTBa. B3anMHoe pacnosoxeHue
OKPYKHOCTH U npsiMoil. KacarenbHas u cekymias K OKpyKHOCTH. OKpYy»HOCTb, BIIMCAHHAS B YTOJI.
BnucanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 kiacc

UYerslpéxyronpuuku. Ilapasenorpamm, ero Inpu3Hakd M CBOMCTBA. YacTHbIE cCiydau
napajuiesIorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBaapar), MX MpH3HAKW U CBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBOWcTBa 1 pu3Haky. [IpsaMoyronbHas Tpanemnus.

Meron ynBoenusi meauanbl. LlenTpanpHas cummerpusa. Teopema dDaneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyroiabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, KO3pduimeHT moaodus. [IpusHaku mogo0us TPEeyroJbHHUKOB.
[Tpumenenue no100Us MU PEIICHUN IPAKTUUECKUX 3a7au.

CpoiicTBa miomaaei reomerpudyeckux ¢uryp. dopmynsl uisl IUIOMAAW TPEYroJbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MIIOWAACH MOA00HBIX pUryp.

Boruncnenue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [ludaropa npu pemeHnn NpakTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyrIjla MpsIMOYTOJIbHOIO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkuuu yrios B 30, 45 u 60°.

Brnucannbele M LEHTpaJbHBIE YIVIBI, YrOJI MEXKIY KacaTeIbHOM M XOpPIAOW. YTJIBI MEXKIY
XOpJlaMU M CeKyIIMMH. BrricanHble ¥ onucaHHbIE YEThIPEXYTOJIbHUKHU. B3auMHoOe pacnosoxeHue
IBYyX oKkpyxHOcTel. Kacanue okpyxHocTei. O0mie kacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIbl IPUBEICHUS.

Pemenune TtpeyronpHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYCOB. PermieHue
IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanne mogobus. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEICHUM OTPE3KOB CEKYILIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, anuHa (MOIynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMH. PasnoxeHue BeKTOpa IO ABYM HEKOJUIMHEApHBIM BekTOopaMm. KoopauHatel BekTopa.
CkansipHO€ MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /111 HaX0XK/I€HUS JJIUH U YTJIOB.

JlexapTOBbI KOOPANHATHI HA TUIOCKOCTH. Y PAaBHEHMSI IPSIMOM U OKPYKHOCTH B KOOpAWHATAX,
nepecedeHre OKpyKHOCTEN U IpsiIMbIX. MeTo1 KOOpAUHAT U €ro IpUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJIBHUKHU. [IMHA OkpyxkHOCTH. I'pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBIDKEHUSI TFIOCKOCTH U BHYTPEHHUE CUMMETPUHU GUryp (dJI€MEHTapHbIe MpPeICTaBICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI YVYEBHOI'O KYPCA
«'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUMA

JIMYHOCTHBLIE PE3VYJIbTATHI

JInuHOCTHBIE pe3yJabTaThl OCBOGHMSI TporpaMmbl  y4deOHOro kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

MaTPUOTHYECKOE BOCIIUTAHUE:

IIPOSABIECHUEM HHTEpeca K NPONUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LIEHHOCTHBIM  OTHOLIEHHMEM K JOCTH)KCHHSAM POCCHUCKMX MAaTEMATHKOB M  POCCHUCKON
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIB30BAHUIO 3TUX JOCTHMKEHUM B JPYIMX HayKaxX M IPUKIJIATHBIX
chepax;

IPaX/1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSA3aHHOCTEH TIpa)XIaHWHA M peaju3allid ero Ipas,
NPECTaBICHUEM O MATEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
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npoIenyp TpakAaHCKOTO O0IIecTBa (HampuMep, BRIOOPHI, ONPOCHI), TOTOBHOCTBHIO K 0OCYXKICHUIO
9THUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUYECKUM IMPUMEHEHHUEM JOCTHKEHUH HAyKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIILHOCTH YUEHOT0;

TPYAOBOE BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B PEUICHUM IPAKTUYECKUX 33]a4 MaTeMaTUYECKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTH4YeCKOro oOpa3oBaHMs HA NPOTSIKEHHUU BCel
KU3HHU JJIS1 yCHEIIHOW NMPOo(eCcCHOHAIBHONW NEATEILHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HaHHBIM BBHIOOPOM M MOCTPOCHUEM MHIUBUAYAJIbHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

3CTETUYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3aJay, PeLICHUH, pacCy)KIeHUH, YMEHUIO BUJIETh MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

LIEHHOCTH HAyYHOT'O MO3HAHMSL:

OpHEHTaIell B JEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS 4YEJOBEKa, NPUPOABI M OOLIeCTBa, IOHUMaHHEM
MaTeMaTHYECKOW HAayKM KaK C¢epbl YeIOBEYECKOH JesTeIbHOCTH, OSTamoB €€ pa3BUTUS U
3HAYMMOCTU JJIl Pa3BUTHUS LIMBMUIIM3ALMU, OBJAJEHUEM $3bIKOM MAaTEeMaTUKH U MaTeMaTH4eCKOH
KyJIbTYpOH Kak CpEJICTBOM IIO3HAHUS MHpa, OBJIAJECHUEM MPOCTEHIIMMH  HaBbIKAMU
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

¢usnveckoe BOCHMUTAHWE, (OPMHPOBAHUE KYyJIBTYPHl 370POBbSI H SMOIMOHAIHHOTO
OJaronoyyyus:

TFOTOBHOCTBIO IIPUMEHATh MaTeMAaTUYECKUE 3HAHUSI B MHTEpEcax CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO OOpa3a *KHM3HM (370pOBOE NMUTaHHE, cOATAHCUPOBAHHBIA PEXHUM 3aHATUNH U OTABIXA,
perymnsipHasi Qu3nyeckas aKTUBHOCThH), C()OPMUPOBAHHOCTHbIO HaBbIKa pedieKkcuu, MpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOT'O e MpaBa Jpyroro 4eioBeka;

9KOJIOTMYECKOE BOCITUTAHUE!

OpHeHTalell Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM A peleHus 3aiady B o0JIacTH
COXPaHHOCTH OKpYKalolllel Cpeapl, IJIaHUPOBAaHUS TIOCTYNIKOB M OLEHKH HX BO3MOXKHBIX
HOCJHEACTBUM Il OKpYXaromei cpelbl, OCO3HaHHWEM TIJIOOATbHOIO XapakTepa 3KOJIOIMYECKHX
po0JieM U IyTel X peleHus;

ajanrtanus K MU3MEHSIOINMCS yCIOBUAM COLUAIBHON U PUPOJHON CPEJIBL:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEIENIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTBHCSA y APYTHUX
Jrofiel, mpuodpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM U KOMIIETEHIMH M3
OTIBITA JAPYTHX;

HE00XOIMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHWUW, B TOM 4Yucie (GOpMyIUpOBaTh UIEH,
MOHATHS, THUMOTE3bl 00 OOBEKTaX M SIBJICHUAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TpEOYIOUIMH KOHTPMEp, KOPPEKTHUPOBaTh NPUHUMAEMble pEIIeHUs M JeUCTBUS,
(bopMyIHpOBaThH U OLIEHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3VJIbTATBI

ITo3HaBarenbHbIe YHUBEPCATIbHBIE YUeOHBIE IEHCTBUS

Bba3oBrie Jormueckue aeiicTBU:

BBISIBJIAITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
HOHATHU, OTHOIIEHUI MEXIy NOHATUAMH, (POPMYJINPOBATh ONPENCIICHUS TIOHATHH, yCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KJIacCU(UKALUN, OCHOBAHUS Ui OOOOLICHUS M CPAaBHEHHsS, KPUTEPUHU
IPOBOJUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHpPOBaTh U MpPeoOpa3oBHIBATh CYXKACHUS: YTBEPAHUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,



BBISIBJISITH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TPOTHBOpeuYds B (akrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, IIpeylaraTb KPUTEPUU JJIs BBISIBJICHHS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

JIeNlaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEP)KIEHUH (IpsiMble M OT MPOTHUBHOTO),
IPOBOJUTH CAMOCTOSITEIIFHO HECIIOKHBIE JI0KA3aTeNIbCTBA MaTeMaTHUECKUX (PaKTOB, BBHICTPAMBAThH
apryMeHTaluo, TMPUBOJUTh NPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbIE
paccyKIeHus;

BBIOMpATh CIIOCOO pelieHus yuyeOHOM 3a1aul (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHMUS,
BBIOMpPATh HaNOOJIee MOIXOAAIINHA ¢ YIETOM CaMOCTOSITEIHHO BBIZCICHHBIX KPUTEPHEB).

basoBble nccnenoBarenbcKue AeHCTBUS:

MCIOJIB30BaTh BOIMPOCHI KaK MCCIENOBATEIbCKII WHCTPYMEHT MO3HAHUA, (POPMYINPOBATH
BONPOCHI, (PUKCUPYIOIIME MPOTHBOpPEUHE, MPOOIEMY, CAMOCTOSTEIILHO YCTAaHABIMBATh UCKOMOE U
na"Hoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIIUIO, MHEHHE;

MPOBOAUTh IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA OSKCIEPUMEHT,
HEOOJIbIIIOE MCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OObeKTa,
3aBHCHUMOCTEH 00BbEKTOB MKy COOOM;

CaMOCTOSITENTFHO (HDOPMYITUPOBATh OOOOIICHHUS W BBIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HAOIIO/IEHUs, UCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3YyJIbTATOB, BBIBOJAOB U
000011IeHHI;

MIPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TaKKe BBIIBUIaTh MPEINOTIO0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ nuapopmanmeii:

BBISIBJISATH HEJAOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4H;

BEIOMpaTh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETHPOBATH WHPOPMAITUIO
pa3IMYHBIX BUJOB U (DOPM MPE/ICTaBICHHUS,

BbIOMpaTh (hopMy MpeacTaBieHUs HWHGOpPMaMM M WIUIIOCTPUPOBATH pelllaeMble 3ajadu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OIICHWBATh HAMEKHOCTh WH(DOpPMAIMH O KPUTEPHSIM, TPEUIOKCHHBIM YUUTEIEM HIIN
c(hOpMyIHPOBAHHBIM CAMOCTOSITENTLHO.

KoMMyHHKaTHBHBIC YHUBEPCAIBHBIE YICOHBIC IEHCTBUS:

BOCIPUHUMATh U (OPMYITHUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUAMU M IEISIMHU
oOmIeHus, SCHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMHUCHhMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS M0 X0y PEIICHHUs 33a/]a4i, KOMMEHTHUPOBAThH MOTYyYEHHBIN Pe3yIbTarT;

B X0/ OOCYXIEHUS 3a/laBaTh BOIPOCH 1O CYIIECTBY OOCYXTaeMOW TEMBI, MPOOJIEMBI,
pemaeMoil 3aja4d, BBICKA3bIBaTh WJIEH, HAIlEJICHHbIE HAa TIOUCK pELICHHS, COIMOCTaBIATH CBOU
CYXJIEHUSI C CYXJCHUSMH IPYTUX YYAaCTHHKOB JHANOTa, OOHAPYKHBATH PAa3IM4Me M CXOJCTBO
MO3UINI, B KOPPEKTHOH opMe GOpMyITUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJCTaBIATh PE3yIbTAaThl PEIICHHUS 3aJadd, SKCIIEPUMEHTA, WCCIECIOBAHUS, ITPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS C YUETOM 3313y MPE3eHTAlMH U OCOOEHHOCTEH
ayJIUTOPUH;

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYAIbHOW pabOTHI MpHU
pemeHn: y9eOHbIX MaTeMaTHYECKUX 3a71ad;

MPUHUMATH II€7hb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OpPTaHU3aIUI0 COBMECTHOU
paboThI, paclpelesiaTh BHIBI pabOT, JOTOBAPUBATHCS, O0CYXKAAaTh MPOIECC M PE3ybTaT pabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

y4acTBOBATh B T'PYIIOBBIX (hopmax paboThl (0OCYXIeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI ¥ APYTHE), BBIIOJHITH CBOIO YaCTh Pa0OTHI M KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMU
YIeHaMd KOMaHJbl, OLEHHWBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUSI.
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PerynaruBHble yHUBEpCaibHbIC yueOHbIE JeHCTBUS

Camoopranusanusi:

CaMOCTOSITENILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUs 3a/1a4d (MM €ro YacTh), BHIOUPATh
crnoco0 pemieHUs ¢ y4€TOM HUMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, YMOLIMOHAIILHBIM HHTEIJIEKT:

BJAJIETh CIIOCO0AMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS TpolLecca M Ppe3ylibTaTa peIieHUs
MaTeMaTHYECKOH 3a1a4u,

NPEABUACT TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU PEIICHUM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, HAlIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHMBATH COOTBETCTBUE pE3YyJbTaTa IESATCIBHOCTH IIOCTABICHHOM L€ M YCIOBUSM,
OOBSACHATh HMPUYMHBI JOCTH)KEHUS WIM HEAOCTM)KEHUS LENM, HaXOAUTh OIIMOKY, JaBaTh OLEHKY
IpUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VJIBTATHI

K xoHmy o0ydyeHus B 7 Kiacce OOy4YaroLMiics MOJYYUT CIEAYIOLIME IpeIMEeTHbIe
pe3yabTaThI:

Pacnio3HaBaTh M3ydyeHHBIE TeOMeTpUYEeCKHE (UIYpbl, OINpelnessTh HUX B3aUMHOE
pacnoJjiokeHue, u300pakaTb T€OMETPUUYECKUE (PUTYPBI, BHIIOIHATh YEPTEXKU 10 YCIOBHUIO 3a/1a4H.
W3MepsATh NMHEWHBIE W YIVIOBBIE BENMUYMHBL. PelaTh 3ajaud Ha BBIYMCIEHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH NPEAMETOB B pEAIbHOW KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazniuaTs pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHEI.

CTpouth 4epTekHu K FT€OMETPUUECKUM 3a1a4aM.

Ilonp30BaTbCsl NpPU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATh IIPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOANTH JIOTHYECKHUE PACCYKICHUS C UCIIOJIb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

Ilonp30BaTbcsd MNpU3HAKAMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJIBHOTO TPEYrOJbHHMKA, B  PEIICHHUH
F€OMETPUYECKHX 3aau.

Omnpenenstb NapamieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. Onpenenars NapauieIbHOCTh NMPSMBIX C MOMOLIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3a1aun Ha kieT4aToi Oymare.

[IpoBOANTHL BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OyKBEHHbIE 3HAUEHHUS YIJIOB B
F€OMETPUYECKHUX 3a7a4aX C MCIOJIb30BAHUEM CYMMBI YITIOB TPEYIOJBHUKOB U MHOT'OYI'OJIBHHUKOB,
CBOICTB yryioB, 00pa30BaHHBIX MPU NEPECEUCHUU ABYX MapajliebHBIX MPSAMBIX cekyueil. PemaTts
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XK/ICHUE YIJIOB.

Brnanets noHsATHEM reOMETPUYECKOTO MECTa TOYEK. Y METh ONpPEeNsITh OUCCEKTPUCY YIJia U
CEPEIMHHBIN MEPIIEHIUKYIISP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

@opMynHMpoOBaTh OINPEACIICHHUS OKPYKHOCTH M Kpyra, XOpAbl M JHUaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. ¥ METh IPUMEHATH 3TH CBOWCTBA IIPU PEILIEHUU 3aau.

Bragetes moHsATHEM ONMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh €€
neHtp. [lonp3oBaThesa (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHHUKA MEPECEKaloTCsl B
OJHOW TOYKE, M O TOM, YTO CEpEAVHHBbIE NEPHEHAMKYJAPbl K CTOPOHAM TPEYroJbHUKA
[IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagerp moHATHEM  KacaTeIbHOM K  OKPY)KHOCTH, TIOJIb30BAThCA TEOPEMOM O
NEPIEHAUKYJIIPHOCTH KAacaTelIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KAaCaHUSI.

[lonb30BaTbcs  NMPOCTEWINUMH  TEOMETPUYECKMMH  HEPABCHCTBAMM, IIOHUMAaThb  HX
IIPAKTUYECKUM CMBICIL.

IIpoBOANTHE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C MTOMOIIBIO HUPKYJIS U JINHEHKH.



K xoHmy oOydenuss B 8 kiacce OOYYalOUIMICA TONYYUT CIEAYIOUINE IpEeAMETHbIE
pE3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BH[bl UYETHIPEXYIOJIBHUKOB, MX DJIEMEHTHI, I10JIb30BaThCS MX
CBOMCTBaMH IIPU PELICHUH F€OMETPUYECKHX 3aJau.

[IpuMeHsTh CBOMCTBA TOUKH [IEPECEUEHUSI MEANAH TPEYTOJIbHUKA (LIEHTpa Macc) B pEIICHNUN
3a1ad.

Bnaners nmoHsTHEM CpelHEH JIMHUU TPEYroJibHUKa W Tpalleluu, NPUMEHSITh UX CBOWCTBA
IpU peleHUuH reoMeTpuueckux 3anad. llomp3oBaThcs Teopemon @aneca M TEOpEMOH O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.

ITpuMeHATH NpU3HAKK [10J0O0US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUYECKUX 3a/1au.

[Tonp3oBatbes Teopemoit [Tudaropa st pemeHns reOMeTpUIECKUX U MPAKTUYECKUX 3ajad.
CTpouTh MaTeMaTU4yeCKyl0 MOJEIb B IPAKTUYECKHUX 3a/adaX, CAMOCTOATEIBHO AEIaTh YEPTEX U
HaXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers noHATHMSAMH CHHYca, KOCHMHYCAa M TaHI€HCAa OCTpPOro yIjla MpsIMOYIOJbHOIO
TpeyroiabHuKa. [1071b30BaThCsl 3TUMU NOHATUAMH I PEILIEHUS IPAKTUUECKUX 3a/1au.

Bbruucnare  (pazauuHbIMH - croco0amM) — IUIOUIAAb  TPEYrojbHMKa M IUIOLIAIU
MHOTOYTOJIbHBIX QUIyp (IIOJIB3YACH, TJ€ HEOOXOAUMO, KaJIbKyIaTOpoM). [IpuMeHsITh noaydeHHbIe
YMEHMS B IPAaKTUYECKUX 3a/a4ax.

Bnagerp NOHATHAMH BIMCAHHOTO W LIEHTPAJIBHOTO yIja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIax, YrilaX MEeXAY XOpJAaMH (CeKyIMMHU) U yrile MeXy KacaTeJabHON U XOpAoi npu
pelIeHUH TEOMETPUUYECKUX 3a/1a4.

Bnagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHMKA, IPUMEHATH CBOMCTBA ONUCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHsTh NOJydeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTHYECKHUE MOZCIU JUIs
3a/1a4 peasibHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS C IPUMEHEHUEM MOJ00US U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOMMO, KAJIbKYJISATOPOM).

K konmy oOydenuss B 9 kiacce oOydYarOmIuiicss TOJMYYUT CIEIYIONIME TPEAMETHBIC
pE3yJIBTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUThH C UX IIOMOIIBIO PA3INYHbIE
3JIEMEHTBl MPSIMOYTOJbHOTO TPEYroJbHUKA («pElIeHHe MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ moMomIbio KanbKyasTOpa) JUTMHBL U YIJIbI ISl HETaOJIUYHBIX 3HAUEHUH.

[Tonp3oBatbes (opMynaamMHu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM
JUISL HAXOKJICHHUSI COOTHOILIEHUN MEXly TPUTOHOMETPHUUYECKMMH BETMUMHAMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB ISl HAaXOXJAECHHS PA3IUYHBIX DJIEMEHTOB
TPEYrojbHHUKa («pEelIeHUe TPEYroJbHUKOBY), IPUMEHSTh UX IPU PEIICHUH FT€OMETPUUECKUX 3a/1au.

Brnaners moHsTHsAMU npeoOpa3oBaHUs 1M0J00Us, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX
¢uryp. Ilonb3oBaTbcs CBOMCTBAMHU MOJO0MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH IJIMHBI U
HAXOJUTh YIIIbl Yy MoJ0OHBIX ¢uryp. IlpumMeHsaTs cBoicTBa MOJ00Ms B MPAKTUYECKUX 3ajayax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

Ilonp30BaTbed TeopeMaMu O INPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[lonmp30BaTbcs BEKTOpaMH, IIOHUMAaTh HUX TE€OMETPHUECKUH M (U3NYECKH CMBICH,
OPUMEHSTh WX B PEUICHHUM TIeOMETPUYEeCKHX U ¢u3nyeckux 3aaad. lIpuMeHsATh ckaiaspHOE
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcss METOJOM KOOPJAMHAT HA IUJIOCKOCTH, TMPUMEHSATh €ro B PpEHIeHUU
TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers NMOHATHSAMHU NPAaBUIBHOTO MHOTOYTOJIBHHKA, [UIMHBI OKPY)KHOCTH, [UIMHBI IyTU
OKPYXHOCTM M paJMAaHHON Mephl yIia, yMETb BBIYMCIATH IUIOIIAJb Kpyra M €ro 4acrem.
[IpyMEHATH MOy4YEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

HaxomuTe ocu (MM LEHTPHI) CUMMETPUH (GUTYp, TMPUMEHSTH JBHKEHHS IUIOCKOCTH B
MPOCTEUIIINX CITydasiX.



[IpuMeHsATh TOJYYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKHE MOJIENH IS
337124 peabHON JKU3HH ¥ MPOBOANUTH COOTBETCTBYIOIIME BBIYHCICHUS C MIPUMEHEHUEM ITO100uS 1
TPUTOHOMETPUUYECKUX (PYHKUUH (ITOJIB3YSICh, TJI€ HEOOXOMMO, KAJIbKYJIATOPOM).

TEMATUYECKOE ITJTAHMPOBAHUE

7 xnacc
HanmenoBanue KosmmuectBo wacos
Ne OnexTpoHHbIe (IIPPOBHIE)
/p | PA3ACTIOB M TEM Beero KonTposibabie = [IpakTuueckue 0BPA30BATEITBHBIC PECYPCHI
IIPOrpamMMBbl paboThl paboThI
[Ipocretimue
reOMETPUUECKHUE
1 ?ggf;;;l i 14 bubmuoreka [JOK
‘ https://m.edsoo.ru/7f415e2e
N3zmepenune
FEOMETPUUECKHUX
BEJIMYUH
bubmuoreka [JOK
2 Tpeyrompmmxu 22 . https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 psiMbIE, CyMMa 14 1 bubnuoreka [IOK
yIJIOB https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OKpyXHOCTb U
4 KpYT. 14 1 bubnuorexa [IOK
I'eomerpuyeckue https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 IToBTOpEHUE, 4 1 bub6nuorexa [IOK
00001IeHe 3HAHUH https://m.edsoo.ru/7f415e2e
OO0r1ee KOJIMYECTBO 68 4 0
4acoB 10 ITporpamme
8 kiacc
HaumenoBanue KommuectBo wacos
No DneKkTpoHHbIE (IUPPOBHIL)
[/p | PA3ACIIOB 1 TEM Beero Kontponsnsie IIpakTuueckue 06pasoBaTENbHBIE PECYpChI
IIPOrpaMMbI paboThI paboThI
N bubmuorexa [JOK
1 Hemipexyrompuuiu 12 . https://m.edsoo0.ru/7f417e18
Teopema Paneca u
T M
2 H;%I:Ii)p?u(/)wHanLHle 15 1 bubmmorexa [TOK
https://m.edsoo0.ru/7f417e18
OTpe3Kax, MoI00HbBIE
TPEYTOJIbHUKHU
[Lnomane.
Haxoxnenne
3 ”ll:lggynl-}f)liebEHKOB u 14 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHBIX
¢buryp. [Tnomagm
noJ00HBIX (pUryp
4 Teopema [Iudaropa 10 1 bubnuorexa [IOK
¥ Havasa https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

TPUTOHOMETPHUHU

VYTbl B OKPY>KHOCTH.
Bnucannbie n
OIMMCaHHbBIE
YETHIPEX YT OJIbHUKH.
KacarenpHbIe K
OKPY>KHOCTH.
Kacanmne
OKPY’KHOCTEHN

6 IToBTOpEHue,
000011IeHrEe 3HAHUI

13 1

4 1

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

OO1ee KOIMYECTBO YacOB
10 IPOrpaMMme

68 6

9 kmacc
Haumenosanue KomnnuectBo yacos

Ne OnexTpoHHbIE (IIPPOBHIE)

o/ | PA3ACIIOB M TEM Beero Kontponbnsle = IIpaktnueckue 0GpA30BATEBHBIE PECYPCHI
POrpaMMbI paboThI paboThI
Tpuronometpus.

T

1 nglgli;d(f(lm " 16 1 bubmorexa LIOK

https://m.edsoo.ru/7f41al2c

cuHycoB. Pemenue

TPEYrOJIbHUKOB

ITpeoOpa3oBanue

nmoao0us.
bu6mmoreka [JOK

2 Merpuucciue 10 . https://m.edsoo.ru/7f41al2c
COOTHOIIICHUS B
OKPYKHOCTH

bu6mmoreka [JOK

3 Bexropu 12 . https://m.edsoo.ru/7f41al2c

=N I B LOK

https://m.edsoo.ru/7f41al2c
TIJIOCKOCTH
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.

5 JlnvHa OKpY>KHOCTH 8 bubmuorexa [IOK
U TUTOMIAIb KPyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue
Ioniaaei

6 JBroxeHus 6 bubmuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

7 o0o06mIeHwme, 5 1 bubmuorexa [JOK
CHCTEMATH3ALUS https://m.edsoo.ru/7f41al2c
3HAHUU

O0111ee KOJIMYECTBO YacoOB 66 5 0

0 MPOrpaMme
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