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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OIMH U3 OCHOBHBIX PA3€I0B IIKOJIBHONW MAaTEMAaTUKN, UMEIOIINNA CBOEH
[ENbI0 00eCneYnTh M3yYeHUE CBOMCTB M pa3MepoB (pUTyp, UX OTHOIICHWH W B3aUMHOE
PAaCIIOJIOKEHHUE, ONMPACTCA HA JIOTHYECKYIO, TOKA3aTeIbHYI0 JUMHUIO. [[eHHOCTh n3yueHus
r€OMETPUM Ha YPOBHE OCHOBHOTO oOOIIEro oOpa3oBaHMs 3aKJIIOYAeTCs B TOM, 4YTO
0oOy4aromuicss YIUTCS TMPOBOAMUTH JOKa3aTelIbHbIE PACCYXACHUS, CTPOUTH JIOTHUECKHE
YMO3AaKJIFOUECHHS, JTOKa3blBaTh HCTHUHHBIE YTBEPKICHHS M CTPOUTh KOHTPHPHUMEPHI K
JIOKHBIM, ITPOBOJUTH PACCYKJIEHHUS «OT IIPOTUBHOI0», OTJIMYATh CBOWCTBA OT IIPU3HAKOB,
(dopMyupoBaTh 0OpaTHBIE YTBEPKICHUSI.

BTopoii nenpro u3y4eHus: F€OMETPUN SABJISIETCS. UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA
OpU PEIIEHWH KaK MaTeMaTUYeCKHX, TaK M MPAKTHUYECKUX 3aJad, BCTpEYarOIUXCs B
peanbHOM xu3HHU. OOywaromuics JOJDKEH HAYYUThCS OINPEACIUTh TE€OMETPUUYECKYIO
¢urypy, onucarb CIOBaMM JAaHHBIM 4epPTEX MM PUCYHOK, HAMTU IJIOLIAAb 3E€MEIbHOIO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JJMHY OINTOBOJOKOHHOTO Kalens wiu Tpedyemble
pa3Mepsbl rapaxka J1Jjisi aBTOMOOMIISA. DTOMY COOTBETCTBYET BTOPast, BBIUUCINUTEIbHAS JINHUS B
u3ydeHuu reomerpuu. [lpm pemieHum 3agad NpaKTUYECKOrO XapakTepa OOydaromuiics
YUUTCSI CTPOUTHh MATEMAaTHYECKHE MOJENM pealbHbIX KU3HEHHBIX CUTYyalluid, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBAaTHOCTH ITOJYYEHHOTO PE3YyJIbTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBS3H F€OMETPUH C APYTUMU y4€OHBIMU MpeIMETaMH,
MOTHUBUPOBAaTh HCHOJB30BATH ONPENENCHUS T€OMETPUUYECKUX (UTYp U  TOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUU B (M3HKE M TEXHUKE. DTU CBA3MU
Haubosee spKo BUAHBI B TeMax «Bekropb», «TpuUroHOMETpUYECKHE COOTHOILIEHUS,
«Meton koopaunat» u « Teopema [Tudaropar.

Yuebnsiii kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieibl COJIEPKAHUS:
«I'eomeTpuueckue (urypbl M HX CBOWMCTBay, «M3MepeHHME TeOMETPUYECKHX BEIUYUHY,
«JlexkapToBbl KOOpAMHATBHI HA IUIOCKOCTW», «BekTopb», «JIBHKEHUS TIIIOCKOCTHY,
«IIpeobpazoBaHus TOTOOUS.

Ha uzyuenue yueOHoro kypca «I'eometpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezien0), B 8 Kiacce — 68 yacoB (2 yaca B HezielN0), B 9 kiacce — 68 yacoB (2 yaca
B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble noHATHA reomeTpuu. Todka, npsiMasi, OTPE30K, JIyd. YTros. Buasl yrios.
Beptukaneasle u cMmexHble yrubl. buccekrpuca yrma. JlomaHas, MHOTOYTOJIBHUK.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSAMBIX.

CumMmerpuunble (urypel. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. IIpumepsl
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MOMOULIBIO LUPKYJA W JIMHEWKU. TpeyronsHuk. Beicora,
MeJuaHa, OMCCEKTPHCA, UX CBOICTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHHI TPEYroNbHUKUA. HepaBeHCTBO TpeyrojabHUKA.

CpoiicTBa M NpHU3HAKU PaBHOOEIPEHHOro TpeyroyibHUKa. Ilpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiCTBAa M ITPU3HAKY NTApAJUIEIBHBIX IPSAMBIX. CyMMa yIJIOB TpEyroibHUKA. BHEHNE
YTJIBI TPEYTOJIbHUKA.

[IpssMOyTOJIBHBINA TPEYTONbHUK. CBOMCTBO MEIMAHBI MTPSMOYTOJIBHOIO TPEYTOJIbHHUKA,
IIPOBEAEHHON K TruIoTeHy3e. IIpu3Haku paBeHCTBAa NPSIMOYI'OJIBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOJIBHUK C yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHMKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa O 0OoJIbIIEM yTJie U OOJIbIIEH CTOPOHE TpeyrojibHUKA. [lepnenaukymnsp u
HAaKJIOHHAs.

['eomeTprueckoe MECTO TOYEK. buccekTpuca yriia u cepeavuHHbIN NEPIEHINKYIISP K
OTPE3KY KaK Nr€OMETPUYECKUE MECTA TOYEK.

OKpyHOCTh M KpyT, XOpAa W OWAaMETp, UX CBOMCTBA. B3amMHOEe pacnonoxeHue
OKPY>KHOCTH U IIpsiMou. KacaTtenbHas u cexynias K OKpy>KHOCTH. OKPYKHOCTb, BIUCAHHAS B
yroi. BrnimcanHas 1 onucaHHas OKpy>KHOCTH TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lTapauienorpaMm, ero npusHaky U CBOMCTBA. YacTHbIE Cilyyau
napasuieIorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpaT), X MPU3HAKH U cBOWCTBa. Tpanenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U pu3Haku. [IpsmoyronbHas Tpaneuus.

Meton ynBoenus Meauansl. LleHTpanbsHas cummerpus. Teopema Daneca u TeopemMa o
PONOPLUHUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Tomobue  TpeyronpbHUKOB, Ko3pdumueHnt momodus. [lpusHaku  momoOwus
TpeyrojabHUKOB. [I[pumeHenne mogoous npu peleHu NPaKTUIECKUX 3a/1a4.

CpoiicTBa momaaei reomerpuueckux puryp. @opmMyiibl 1uisl IUIOLIAAN TPEYTrOJIbHUKA,
napasuiesorpaMmma, pomoa u tpaneuuy. OTHOLIEHHE MJIOLAAeH MOJ0OHBIX (puUryp.

Brruncnenue miomaaei TpeyroJbHIKOB B MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema Iludaropa. [lpumenenne Teopemsl [lugaropa npu pemeHUN NpakKTUYECKUX
3az1ay.



CuHyC, KOCHUHYC, TAH[€HC OCTPOI0 YIJia MPsIMOYTOJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpuroHomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.
BrnmcaHHbIEe M IEHTPAIbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOW U XOpJOH. YTIIbl MEXKIY
XOpJlaMl U CEKylIUMHU. BriMcanHble W ONHMCAaHHBIE YETHIPEXYTONbHUKU. B3anmHoe
pacmoyio)KeHHe IBYX OKpykHOcTel. Kacanue okpykHocter. OOmue KacateabHbIE K JIBYM
OKPY>KHOCTSIM.
9 KIIACC

Cunyc, xocuHyc, TanreHc yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

Pemenue tpeyronsHukoB. Teopema KOCHMHYCOB M TeOopeMa CUHYCOB. Pemenue
MPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue cCOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa O IPOM3BENECHUM OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BENCHHH OTPE3KOB
CEKYLIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.

BekrTop, mmmHa (MOAyJb) BEKTOpAa, COHAINPABIECHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPHI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH HAJl
BEeKTOpaMu. Pa3nojkeHne BeKTOopa MO JABYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatbl
BeKTOpa. CKasIpHOE IPOU3BEAEHUE BEKTOPOB, IPUMEHEHHE JUIsl HAXOKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpJMHATHl HA IUIOCKOCTHA. YPABHEHUS MNPSIMOW U OKPYKHOCTH B
KOOpJIMHATAaX, IEPECEUCHUE OKPYKHOCTEH U MpAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nmMHa okpykHOCTH. ['panmycHas u paguaHHas mepa
yTJia, BBIYMCIEHUE JITTMH AYT OKpy>KHOCTeH. [Inomanp kpyra, cekropa, CerMeHTa.

JIBoKeHUs IUIOCKOCTH W BHYTPEHHHE CUMMETpuu (Guryp (dieMeHTapHbIe
npenacrasienus ). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUSA» HA  YPOBHE OCHOBHOI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca «l'eomeTpusi»
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HHTEpeca K MNPOUUIOMY M HACTOSILIEMY POCCHMCKONM MaTEMATHKH,
LICHHOCTHBIM OTHOILICHUEM K JOCTHXEHHSIM POCCHUMCKUX MATEMATHUKOB W POCCHMCKOU
MAaTEMATUYECKOW IIKOJbI, K HCHOJB30BAHUID ITUX JIOCTHKEHWM B JPYrMX HayKax H
MPUKJIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peaju3alliu ero Ipas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYD,
SIBJICHUI, IPOLIEAYP IPakKAAHCKOT0 001IEecTBa (HapuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXJEHHI0O O3TUYECKHX TMpoOJieM, CBA3AaHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUW HAyKH, OCO3HAHUEM BAXXHOCTHU MOPAIBHO-ITUYECKUX [PUHLHUIIOB B
NESATEIIbHOCTU YYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUECKUX 3aa4 MaTE€MaTUYECKOU
HaIPaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSKEHUU
BCEH JKMU3HM JIJIs1 YCIEITHON MPOGECCHOHANIBHON IEATEILHOCTH U PA3BUTHEM HEOOXOAMMBIX
YMEHUM, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHIWBHUAYaJIbHOW TPacKTOPUU
00pa3oBaHUsl M >KU3HCHHBIX IJIJAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
OTPeOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K AMOIMOHAILHOMY U 3CTETHYECKOMY BOCIPUSITHIO MAaTEMATHUYECKUX
00BEKTOB, 3aJa4, pEIICHUM, pacCyX IACHUNU, YMEHHUIO BHUJCTh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHEHTaIel B IeTETHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX TIPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSl 4eJIOBEKa, MPUPOJbI U OOIIECTBA, MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cepbl 4eIOBEUYECKOU JEATENbHOCTH, ATANOB €€ Pa3BUTHS U
3HQUYUMOCTH JJIsl  Pa3BUTHS IMBWIM3ALMU, OBJAJECHUEM S3bIKOM MAaTEeMaTUKU U
MAaTEMATHYECKOW KYJIbTYPOU KaK CPEACTBOM IO3HAHUS MHUPA, OBJIAJAEHUEM MPOCTEUIINMU
HaBBIKAMU HCCIIE0BATEIbCKON IESITEIbHOCTH;

6) ¢usnyeckoe BocnMTaHUe, (OpPMHpPOBAHHE KYJbTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

FOTOBHOCTBIO NMPUMEHSITh MATEMATUYECKUE 3HAHUS B WMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3I0pOBOT0 00pa3a KM3HHU (340pPOBOE NMUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHITUN



Y OT/IbIXA, peryJisipHas pu3ndeckas akTUBHOCTD), CPOPMUPOBAHHOCTBIO HAaBbIKA pe(IeKCuH,
IPU3HAHUEM CBOETO IPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIpyroro 4eJlIoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpHUEHTAalMEeN Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUMN JIJIs1 pEIIeHHs 33a]1a4 B 001acTh
COXPAHHOCTH OKPY’KaIOIIEeH cpeibl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXHBIX
NOCHEACTBUM i1 OKpY’)Kalolled cpeabl, OCO3HAHMEM TIJI00alIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

8) ajanTanusa K H3MEHSIIOIUMMCSH YCJIOBUSAM COLUATBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSIX HEOINPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESITEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUTHCS
y JApYTux Jojed, NpuoOperaTb B COBMECTHOW NIE€ATEIbHOCTH HOBBIE 3HAHMS, HABBIKU U
KOMIIETEHIIUH U3 OIIbITa IPYTHUX;

HEOOXOIMMOCThIO B (POPMHPOBAHWM HOBBIX 3HaHUI, B TOM uucie (popMyInpoBaTh
U7, TIOHATHS, TUIOTE3bl 00 OOBEKTAX W SABJICHHUSX, B TOM YHCIE pPaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHMW U KOMIIETEHTHOCTEH, IIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U
NercTBUs, (POPMYIMPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU MAaTEMATUYECKUX OOBEKTOB,
HNOHSTUN, OTHOIIEHUN MEXIy MOHATUSAMH, (OPMYIUPOBATH ONpEAEICHUs TIOHATUH,
YCTaHaBJIMBATh CYIIECTBEHHBbIM TMpPU3HAK KiIacCU(pUKAIIMK, OCHOBAaHUSA JUId
000011IeHHs U CPAaBHEHHUSI, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MTPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

e BBIBJITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTUBOPEYMS B
dakTax, JaHHBIX, HAOMIOJEHUAX M YTBEPKICHUAX, MpelaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

e JIeJaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, T€AYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUYECHHUM, YMO3AKIIOUEHUH 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKACHWNA (IpsiMble U OT
OPOTUBHOI0),  MPOBOJUTH  CAMOCTOATEIBHO  HECJOXKHbIE  JOKa3aTesIbCTBA
MaTeMaTHYECKUX (DAKTOB, BBICTPAMBAaTh ApryMEHTALMIO, NMPUBOAUTH MNPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BbBIOMpaTh crocoO pemieHus yueOHOU 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus, BBIOMpaTh HanboJee MOAXOIALINMN C yUETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KPUTEPUEB).



Bba3oBble ucciieqoBarTe/IbCKue 1eCTBHA .

UCMOJIB30BaTh  BOMPOCHl KaK  HCCIICOBATENIbCKMIA  HMHCTPYMEHT  TO3HAHUS,
dopMyMpoBaTh  BONPOCH,,  (UKCHPYIOIIHWE  HPOTHBOpEYHE,  MPoOJiemy,
CaMOCTOSITENIFHO YCTaHABJIMBaTh HCKOMOE W JaHHOe, (OPMHPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIIMIO, MHCHHE;

IPOBOJUTH MO CaAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIH SKCIICPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTrO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENILHO ~ (pOPMYJTUPOBAaTh OOOOIIEHUS W BBIBOJBI TI0 pe3yJibTaTaM
IPOBEIEHHOTO HAOIFOICHHS, HCCIICTIOBAHUS, OIICHUBATH JIOCTOBEPHOCTD ITOJTYYCHHBIX
PE3yJIbTaTOB, BHIBOJOB U 000OIICHUIA;

NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakkKe BBIIBUTATh
IIPEJIITOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMALINH, JaHHBIX, HEOOXOIUMBIX
JUISL peLIEHUS 3a/1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIUIO
pa3IUYHBIX BUIOB M (POPM IIPEACTABICHHUS;

BBIOMpATh (OpMy NpeACTaBICHUS HHGOPMALMK W WUIIOCTPUPOBATH pPEIIAEMbIE
3aJjauM CXeMaMH, JuarpaMmmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OLIEHUBATh HAJIEKHOCTh HH(POPMALIMU IO KPUTEPUSIM, ITPETIOKEHHBIM YUUTEIEM UITH
c(OpMYIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUSA:

BOCIIPUHUMATH M (DOPMYITHUPOBATH CYKACHHUSI B COOTBETCTBUH C YCIOBHIMU M LIETISIMHA
oOIIeHus, SICHO, TOYHO, IPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCBMEHHBIX  TEKCTaX, JlaBaTh IMIOSICHEHHWS TI0 XOJy pelieHus  3a7adu,
KOMMEHTHPOBATH TTOJIYYCHHBIA PE3YIJIbTAT;

B Xoae OOCyXIeHHus 3adaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
po0JIeMBI, pEIIaeMol 3a/1auu, BHICKAa3bIBaTh UJICH, HAIIEJIEHHBIC HAa TIOUCK PEIICHNUS,
COTIOCTAaBIISAITh CBOM CYXACHHUS C CYXKICHUSIMH JPYTUX YYACTHHKOB JIMAJIOTa,
OOHapy>KMBaTh pa3IUuue W CXOJCTBO TO3UIMH, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NIPEJICTaBIISITh PE3YIbTAThI PEIICHUS 3a/1a4H, SKCTIEPUMEHTA, HCCIIE0BAaHNS, TPOCKTA,
CaMOCTOATENILHO BBHIOMPATh (hOpMAT BHICTYIUICHUS C YU4ETOM 3a/iad MPE3CHTAINA U
0COOEHHOCTEH ayIUTOpUH;

MOHMMATh U HMCIIOJIH30BATh MPEUMYIIIECTBA KOMaHIHOW U WHIMBUIYaTbHOU PabOTHI
IIPU PEIICHNN YY4EOHBIX MaTeMAaTHYECKHX 3a]1a4;

NPUHUMATh 1eIb COBMECTHOW JCSITENbHOCTH, IUIAHUPOBATH  OPTaHHU3AIUIO
COBMECTHOI palboThl, pacmpenensiTb BUIbl paldOT, JOroBapHBaThCs, OOCYXKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000aTh MHEHUS HECKOJIBKHX JFOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢dopmax paboThl (00CYyXJeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JAPYTHE), BHIIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH



CBOM JICUCTBUS C IPYTMMHU YWiICHAMHU KOMaH/Ibl, OLIEHUBATh Ka4YE€CTBO CBOET0 BKJIA/1a B
o0l  TPOAYKT N0  KpUTEpUsM,  CPOPMYJIMPOBAHHBIM  yYaCTHUKaAMHU
B3aMOJICUCTBHUS.

PerynsiTuBHbIE YHHBepcaJbHbIe YYeOHbIe AeicTBUSA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJTOPUTM pELIEHUS 3aJadd (WIM €ro 4acThb),
BbIOMpaTh CHOCOO pelieHHs C YYETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUYETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUs
MaTeMaTU4YeCKOH 3a]1a4H;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 33]1a4l, BHOCHTb
KOPPEKTHUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

e OLEHUBATH COOTBETCTBUE pE3yJIbTAaTa JCATEIBHOCTH IIOCTABJICHHOM LEIN H
YCIIOBUSIM, OOBACHATh MPUYUHBI JTOCTHKEHUS WM HEJOCTHKEHUS LN, HaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K kxoHiy oOyueHust B 7 kjacce oOy4yarOIIMICA MOJYYHUT CICAYIONIUE MPEIMETHBIC
pe3yJbTaThI:

Pacrio3naBaTh M3ydeHHBIE TE€OMETpUYECKHE (DUTYpBI, OMNPEACNATh WX B3aUMHOE
pacrojoxeHue, n300paxkaTb reOMeTpuUeckue (QPUrypbl, BBHITIOIHATh YEPTEKU MO YCIOBUIO
3amaun. V3mMepsaTh JIMHEHHbIE U YTJIOBbIE BEIUYUHBI. PemaTh 3a7aun Ha BBIYUCIICHUE JJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyI0 OIICHKY JTMHEHHBIX U YTJIOBBIX BETMYMH MTPEIMETOB B peaTbHOM KU3HH,
pa3MepoB TMPUPOJIHBIX O00BEKTOB. PaznmuuaTe pasmepbl 3TUX OOBEKTOB MO TOPSIKY
BEJINYUHBI.

CTpouTh 4yepTeKu K TeOMETPUUYECKUM 3a/1auam.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BAaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB TIPH PEIICHUH 3a71a4.

[IpoBOAUTH TOTUUECKHUE PACCYKIACHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, IMPOBEIEHHOW K THUIIOTEHY3€ IMPSMOYTOJbHOIO TPEYrOJbHUKA, B PELICHHUU
reOMETPUYECKUX 3a7ad.

OnpenensaTs mapayiebHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTe NapajuielbHOCTh MPSMBIX C MOMOIIBI PAaBEHCTBA PACCTOSHUM OT
TOYEK OJTHOW MPAMOM JI0 TOUEK IPYrOr MPsIMOM.

Pemate 3amaun Ha KJeT4aTol Oymare.



[IpoBOUTH BBHIYUCIEHUS M HAXOAUTh UYMCIOBbIE U OYyKBEHHBbIC 3HAUEHHS YIJIOB B
F€OMETPUYECKUX 3a7ayaXx C HCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYrOJbHHKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, 00pa30BaHHBIX MPHU MEPECEUEHUH JABYX MapalieIbHBIX
NPSAMBIX CEeKyller. Pemars npakTuyecKkue 3a1a4n Ha HaX0XKJAEHNE YIJIOB.

BianeTs NOHATHEM reOMETPUYECKOT0 MECTa TOUYEK. YMETh ONpPEAENIATh OUCCEKTPUCY
yIJla U CEpEIMHHBIN MEPIICHANKYIISIP K OTPE3KY KaKk FT€OMETPUYECKUE MECTA TOYEK.

@opMyIUPOBATh ONIPEACIICHUS OKPYKHOCTH U KpyTa, XOp.Ibl U INAMETPA OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTH 3TU CBOKMCTBA MPH PEIICHUHN 3a]1a4.

BrnaaeTts moHATHEM OMMUCAHHOW OKOJIO TPEYTOJIBbHUKA OKPYKHOCTH, YMETh HAXOIUTH €€
neHtp. Ilomb3oBaTthest (GakTamMu O TOM, 4YTO OHCCEKTPUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UTO CEPEIUHHBIE MEPIEHAUKYIISIPbI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Biamerp NOHATMEM KacaTeNbHOW K OKPYKHOCTH, TIIOJIb30BAaThCS TEOPEMOU O
NEPIIEHINKYJIIPHOCTH KAaCaTEIbHOU U Paanyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[Tonp30BaTbCd NPOCTEUIIMMU TE€OMETPUYECKMMH HEPABEHCTBAMH, [OHUMATh HX
IIPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE IIOCTPOCHUS € IIOMOLIBIO LIUPKYJIS U JIMHENKH.

K kxoHiy oOyueHuss B 8 kiiacce oOyyaromuiics MOJYYUT CIEAYIONIUE MPEIMETHBIC
pEe3yJIbTaTHhI:

Pacrnio3zHaBaTe OCHOBHBIE BUbI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, IMOJIb30BATHCA UX
CBOMCTBAaMHU IPU PELICHUU F'€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOICTBA TOUKH MEPECEUCHUS MEAMaH TPEYrojibHHKa (ILIEHTpa Macc) B
pEeILIeHNH 3a1a4.

Brnagete moHATHMEM CpeaHEW JWMHUM TPEYTrOJIbHHKA W TpamnelHH, MPUMEHSITh HX
CBOMCTBA IpPU PEUICHHM TreoMeTpudecKux 3anad. llomp3oBarbcs teopemon @aneca u
TEOPEMOU O MPONOPUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX JUIS PELICHUS NPAKTUHYECKUX
3a/1a4.

[IpuMeHSTh IPU3HAKU MTOJ00US TPEYTOJIBHUKOB B PEIICHUU T€OMETPUYECKUX 3a/1ad.

[Tonp3oBaThes Teopemoii [Tudaropa s penieHuss TEOMETPUISCKUX U MPAKTUYECKHUX
3aga4. CTpOUTh MaTEMAaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSITEIbHO
JIeNIaTh 4YePTEXK U HAXOAUTH COOTBETCTBYIOIINE JJIUHBI.

Bianerp NOHATUSIMH CHHYCAa, KOCMHYCAa M TaHT€HCAa OCTPOro yIjia MpsIMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaTHCA STUMU NOHATUSIMU JIJIS PEIICHUS MPAKTUYECKUX 3a]1a4.

Beraucisate  (pa3nuuHBIME - CIIOCOOAMHM) TUIOMIAJh TPEYTOJbHUKA U IJIOMIATN
MHOTOYTONBHBIX (Puryp (momas3ysch, TAe HEOOXOAUMO, KaJdbKyIsiTopoMm). [IpumeHsTH
MOJIyYEHHbBIC YMEHHS B IPAKTUUECKUX 3a/1a4ax.

Bianerp NOHATHUAMHM BIMCAHHOTO M IIEHTPAJIbHOTO YyIJa, UCIIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIJaX MEXIy XopJaMu (CEeKyIIMMH) U Yyrie MEXIy KacaTelbHOU M
XOPAOU NPU PEMIEHUH T€OMETPUUYECKUX 3a7a4.

Bnagetp mNOHSATMEM  ONMCAaHHOTO  YETBIPEXYTOJbHUKA, NPUMEHSITH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PELLICHUH 3a/1a4.



[IpuMeHATH NOJIyYEeHHbIE 3HAaHUS Ha IPAKTUKE — CTPOUTh MaTEMAaTHYECKUE MOJIEIIN JUIS
3a/1a4 PEAIbHOM XU3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C IPUMEHEHUEM
10/1001s ¥ TPUTOHOMETPUH (TI0JIb3YSCh, I'7I€ HEOOXOUMO, KaJIbKyJIATOPOM).

K kxoHiy oOydeHust B 9 kijacce oOydyarOIIUHCA MOJYYUT CIEAYIOUIUME MPEIMETHBIC
PE3YIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKLUMU OCTPHIX YIJIOB, HAXOOUTh C MX IIOMOIIBIO
pa3IMyYHbIE 3JEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEHIEHHE MPsIMOYTOJIbHBIX
TPEYroJabHUKOBY). HaxouTh (¢ MOMOIIBIO KAIBKYJISTOPA) JUIMHBI U YTJIBI JIJ1s1 HETAOTMYHBIX
3HA4YCHUMN.

[Tonp30BaTbess  (opMynamMu TPUBEACHUS U OCHOBHBIM  TPUTOHOMETPHUYECKHM
TOKJIE€CTBOM ISl HAXOKJICHHUSI COOTHOLLIEHUI MEXY TPUTOHOMETPHUECKUMH BEIUYHHAMM.

Hcronb30BaTh TEOPEMBI CHUHYCOB M KOCHUHYCOB JUIA HAaXOXACHUS Pa3IudYHBIX
AIIEMEHTOB TPEYrOJIbHUKA («PEIIEHWE TPEYrOJbHUKOBY), NMPUMEHSATh UX IPU PEUICHUU
r€OMETPUYECKUX 3a4a4.

Bnagers mnoHsTHsAMH npeoOpa3zoBaHUs TOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonb30BaTbes cBOMCTBaMHM MMOJOOMSI MPOU3BOJBHBIX (QUIYpP, YMETh
BBIUUCIIATH JJIMHBI U HAXOJUTH YIibl Y TOJ00HBIX (uryp. [IpumensaTs cBoiicTBa mogo0us B
NPaKTUYECKUX 3a/adax. YMETh IPHUBOJAUTH NMPUMEPHI MOJOOHBIX (UTYP B OKpYKAIOUIEM
MHpeE.

Ilonp30BaThCA TEOPEMAMHU O MPOU3BEIECHUN OTPE3KOB XOP, O IPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOU.

[Tonb30oBaThCAd BEKTOpaMH, MOHMMAaTh UX T€OMETPUYECKUH U (PU3NYECKHM CMBICI,
OPUMEHSATh UX B PEIICHUH I'€OMETPUYECKUX M (PU3NUecKHUX 3aaad. [I[pumMeHsTh cKaisipHOe
IIPOU3BEACHUE BEKTOPOB JIJISI HAXOXKACHUS JJIUH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHSTh €ro B PELICHUHU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BnaneTs MOHATUSMHU MPABUIILHOTO MHOTOYTOJIbHUKA, IJTMHBI OKPYKHOCTH, ITTUHBI TyTH
OKPY>KHOCTH M PAJUaHHOM MEphl yIJia, YMETh BBIYMCIATH IUJIOLIAJb Kpyra M €ro 4acTei.
[IpuMeHATh MOy4eHHBbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MU LEHTPHI) CUMMETPUU (PUTYDP, TIPUMEHATH JBH)KEHUS IJIOCKOCTH B
IIPOCTENIINX CIIyYasix.

[IprMEHATh NOJIyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJIEIN IS
3a7a4 pEAJbHOW JKU3HU U TNPOBOIAUTH COOTBETCTBYIOLIME BBIYMCICHUS C NPUMEHEHHEM
1no/1001s ¥ TPUTOHOMETPUUECKHUX (PYHKIHMH (TIOJIB3YSCh, i€ HE0OX0IMMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHI/Ie reOMS; I/I}‘]-IPGCKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyHOCTb U Kpyr. [ 'eomeTrpuueckue 14 1 bubmmnoreka HOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME
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https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe 3HanHil https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBHLIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c










