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NNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OZAMH U3 OCHOBHBIX Pa3JIeJIOB IIKOJIBHOW MaTEeMaTHKHU, UMEIOIINUN CBOEH LIEIbIO
o0ecrneynTh n3yuyeHne CBOMCTB U pa3MepoB (GUIyp, UX OTHOLIEHUH U B3aUMHOE PACIOJIOKEHHUE,
OINMPAETCs HA JIOTMYECKYIO, 10KA3aTeNIbHYIO JIUHUIO. LIeHHOCTh n3yueHusi FeOMETPUH Ha yPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMs 3aKJII0YAETCS B TOM, YTO 00Yy4YarOLIUiica yYUTCS IPOBOIUTh
JI0Ka3aTesIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKUE YMO3AKIIFOUEHHUS, 10KA3bIBATh UCTUHHBIE
YTBEPXKJICHUSI U CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJUTH PACCYXKAECHUSA «OT IPOTUBHOIO,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

BTopoii IEeHHOCTBIO U3Y4EHUSI TEOMETPUH SBISIETCS HCIIOJIb30BAaHKE € KaK HHCTPYMEHTA TPU
peIIeHNH KaK MaTeMaTHYECKHUX, TaK ¥ MPAKTHUECKUX 3a71ad, BCTPEUYAIOIINXCS B PEATbHOM KU3HU.
OOyuaronuiicst JOJDKEH HAyYUThCS ONPEIEIUTh TEOMETPHUECKYIO (DUTYDPY, OIIHCATh CIIOBAMHU JaHHBIN
YepTEXK WM PUCYHOK, HANUTH TUIOIIA/h 3eMEJIHbHOTO Y9aCTKa, pACCUYUTATh HEOOXOIUMYIO JITUHY
OTNITOBOJIOKOHHOTO Kabenst min TpeOyeMble pa3Mephl rapaxa it aBTOMOOMIISL. DTOMY COOTBETCTBYET
BTOpasi, BEIYUCIUTENbHAS IUHHUS B U3ydeHUH reomeTpun. [Ipu pemiennn 3a1a4 npakTHYECKOro
XapakTepa 00yJaroIUiiCs YIUTCS CTPOUTHh MaTEMAaTUIECKHAE MOJICITH PealbHBIX JKU3HEHHBIX CUTYaIlHi,
IIPOBOJIUTH BBIUMCIICHUS U OLICHUBATH aJIeKBATHOCTb MOJyYEHHOTO Pe3yJIbTara.

Kpaiine Ba)XHO MOAYEPKUBATH CBSI3U T€OMETPUU C APYTUMHU YIEOHBIMH IPEIMETaMHU,
MOTHBUPOBATH UCIOIB30BATH OMPEIEIICHUS TE€OMETPUIECKUX (PUTYP U OHATHI, IEMOHCTPHPOBATH
NpUMEHEHHE TIOTYYEHHBIX YMCHUN B (PU3UKE M TEXHUKE. DTU CBS3M HanOoJjee IPKO BUAHBI B TEMax
«Bextopb1», «TpuroHoMeTpudeckue COOTHOIEHUs», «Meron koopauHaT» U «Teopema [Tudaropar.

VYueOHblit Kypc «I eoMeTpus» BKIIIOYAET CIEAYIOLINE OCHOBHBIE pa3/iesibl COJCPKAHUSA:
«["eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHre reoMeTpUUECKUX BETHUUHY, «JleKapTOBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekToprl», «/IBrxkenus miockoctuy, «IIpeodpazoBanus momgo0us».

OO11ee yKcI0 4acoB, PEKOMEHI0BAaHHbIX JJIs M3y4deHus yuyeOHoro Kypca «I'eomerpus», — 204
yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezlenio), B 8 kinacce — 68 yacoB (2 yaca B HeJleni0), B 9 kitacce —
68 JacoB (2 Jaca B HEJIETIO).

COJEP/)KAHUE OBYYEHUA

7 KJIACC

HauansHnelie nouatus reomerpun. Todka, npsimasi, OTpE30K, JIyd. YT0J. Buasl yrios.
BeprukansHele 1 cMeXHBIE yIuibl. buccekTpuca yriia. JJomanas, MHOroyroysHUK. [lapannensHoCTs 1
NEPHEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA OceBoi cumMmeTpuu. [Ipumepsl cuMMeTpun B
OKPY’KAIOILIEM MUDE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO IUPKYJISA U JIMHENKH. TpeyroasHUK. BeicoTa, Mmeauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOGeipeHHBIN U paBHOCTOPOHHUHN TpeyrojiibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CaoiicTBa M IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M MPU3HAKH [TAPAILIEIBHBIX NPsAMBIX. CyMMa YIJIOB TPEYroJIbHUKA. BHEIIHNE yIiTbl
TPEYrOJIbHUKA.

[IpssmoyronbHbIil TpeyrosbHUK. CBOMCTBO MEAMAHBI IPAMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHOMU K rurnorenyse. IIpusHaku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOyronsHblii
TPEYTroJbHUK C yriioM B 30°.



HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMaHOM,
TeopeMa o OOJIbIIEM yIiie U OONbIIeH CTOPOHE TpeyroyibHUKA. [lepneHuKyIsp U HaKJIOHHAS.

I'eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeJuHHbINA NEPIEHIUKYISAP K OTPE3KY KaK
rE€OMETPUUECKHUE MECTA TOUEK.

OKpy’KHOCTb U KpYT, XOpJia U JUaMeTp, UX CBOIcTBa. B3auMHOe pacnonokeHue OKpyKHOCTH U
npsimoii. KacaTenbHas u cekyias K okpykHocTd. OKpyKHOCTb, BIIMCaHHAs B yroJl. Bnincannas u
ONMCAHHAsA OKPY>KHOCTHU TPEYTOJIbHUKA.

8 KVIACC

YerbipéxyronpHuku. [lapamienorpamMm, ero npu3Haky U cBoKcTBa. YacTHbIE Cllydan
napajiesorpaMMoB (IIPSIMOYTOJIbHUK, POMO, KBaJpaT), X IPU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas
Tparnenus, e€ CBOUCTBa U Npu3Haku. [IpsMoyronpHas Tpanenus.

Meton ynsoenust meauansl. Llentpansnas cummerpus. Teopema Daineca u TeopeMa o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue MMHMM TPEYroiabHUKA U Tpanenuu. LlenTp Macc TpeyroybHUKa.

[TogoOue TpeyroabHUKOB, KO3hdumueHT moaoous. [Ipu3Haku mogo0us TpeyroJbHUKOB.
[TpumeHeHne noA00MS IPU PELIEHUH PAKTUYECKUX 3a/1a.

CaoiicTBa 1uiomaaeii reomeTpuueckux puryp. @opMyiisl JUisl IIIOMAAN TPEYTOJbHUKA,
napajuiesiorpaMma, pom6Oa u tpanenud. OTHOIIECHHUE IUIOMAACH MOT00HBIX Quryp.

Boruncnenue miomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT'€HC OCTPOr0 yria MNpsMOYrojbHOI0 TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.

BrucanHuble U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOPJAOU. YTUIBI MEXAY XOpJAaMu U
CeKyIMMU. BrincanHble U onucaHHbIe YETHIPEXYTOJIbHUKY. B3anuMHoe pacrnosoxxeHue 1Byx
okpykHocTel. Kacanue okpyxkHocrein. OO0IIue KacaTeabHbIe K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TanreHc yriioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
DopMybl IPUBEACHHUS.

Pemenne TpeyroiapHukoB. TeopeMa KOCMHYCOB M TEOPEMA CUHYCOB. Perienne MpakTH4eCKuxX
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema o0 npon3BeEHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIEHUHU OTPE3KOB CEKYIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, nimrHa (MOyJib) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOMOIOKHO HAIIPAaBICHHbIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONI€pallM HaJl BEKTOpaMu. Pa3noxeHue
BEKTOPA M0 IBYM HEKOJUIMHEApHBbIM BekTOopaMm. KoopaunaTs! Bektopa. CKallsipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHNUE JJIs1 HAX0KICHUS AJIMH U YIJIOB.

JlexkapToBbI KOOPJIMHATHI HA TUIOCKOCTH. Y pPaBHEHHUSI IPSIMOM U OKPYKHOCTH B KOOpAMHATAX,
nepecedeHre OKpyKHOCTe! U NpAMbIX. MeTo ] KOOpIMHAT U €Tro IPUMEHEHHUE.

[TpaBuibHBIE MHOTOYTOJIBHUKH. J[THA OKpYKHOCTH. [ pamycHast u paaraHHas Mepa yria,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [lnomane kpyra, cekropa, cerMeHra.

JIBM>KEeHHUSI IIJIOCKOCTU M BHYTPEHHHUE CUMMETPUU GUTYp (3JIeMEHTapHbIE MPECTABICHNU).
[TapannensHbIi epenoc. [ToBopoT.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3ydyeHne MmaTeMaTHKU Ha YpOBHE OCHOBHOTO 00111ero 00pa30oBaHMs HAIpPaBJiIEHO Ha TOCTHKEHUE
00y4aroIMMUCS JIMYHOCTHBIX, METANIPEAMETHBIX U PEIMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB
OCBOEHUS y4eOHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4YHOCTHBIE pe3yJabTaThl OCBOSHHS MPOrPaMMBbl [0 MATEMATHKE XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCNIMTAHME!



\niposiBIIeHHEM MHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOLLIEHUEM K JTOCTUKECHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOM IIKOJIBI, K
UCTIOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 003aHHOCTEN rpaskJaHNHA U PEAIU3alliu €ro Mpas,
NPECTAaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SBICHUH,
IpOLEeTyp IPaXAaHCKOro 001ecTBa (HalpuMep, BEIOOPHI, OIIPOCHI), FOTOBHOCTBIO K 00CYKICHUIO
THUYECKUX IPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUI HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3THYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOIO;

3) Tpy10BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PEIICHUH IPAKTUYECKUX 3a7a4 MaTeMaTH4E€CKON
HalpaBJIEHHOCTH, OCO3HAaHUEM Ba)KHOCTH MaTEMaTHUECKOro 00pa3oBaHus HA NPOTSHKEHUH BCEH JKU3HU
JUIs yCHEIHONW po(eCCUOHAIbHOMN AEATEIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUH, 0CO3HAaHHBIM
BbIOOPOM U IOCTPOECHUEM MHIMBHIyaIbHON TPAEKTOPUK 00OPa30BaHUs U )KU3HEHHBIX IIJIAHOB € Y4ETOM
JMYHBIX UHTEPECOB U OOLECTBEHHBIX MOTPEOHOCTEH;

4) >cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K OMOIIMOHATILHOMY U 3CTETHYECKOMY BOCIIPUSTHIO MAaTEMATUIECKUX O0BEKTOB,
3a/1a4, pelieHuH, pacCyKJICHHUM, yMEHHUIO BUIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpHUEHTAIMEN B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX IIPEICTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS YEIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYeCKON HayKH KaK
cdepbl UETOBEUECKOH 1eATEIbHOCTH, 3TANIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTHS LIMBWIN3ALINH,
OBJIaJICHUEM SI3BIKOM MaTEMaTUKU U MAaTEMaTU4YECKON KyJIbTYpOH Kak CPeICTBOM IMO3HAHUSI MUPa,
OBJIaJICHUEM NPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATENBCKON AESATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMupoBaHKe KYJIbTYPbI 310POBbSI M IMOLHOHAIBHOIO
Os1aronosyqus:

TFOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B MHTEPECAX CBOETO 3710POBbsI, BECHUS
3JI0pOBOT0 00paza )KM3HHU (340pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXHUM 3aHATHH U OTAbIXA,
peryisipHas pu3ndeckas akTHBHOCTH), CQOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TIPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa JIpPyroro 4esioBeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpHEeHTaIMel Ha MPUMEHEeHHe MaTeMaTHUeCKUX 3HaHUH JUIs peleHus 3aa4d B 00J1acTh
COXPAaHHOCTH OKPYKAIOILIEHN cpeabl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKN UX BO3MOXKHBIX IOCIIEACTBUN
JUIsL OKpY>KaroIlel cpesibl, 0CO3HaHUEM ITI00ATBbHOr0 XapakTepa 3KOJOIrMUECKUX MpobeM U myTer ux
peleHus;

8) aganTanus K H3MEHAIIMMCS YCIOBHAM COLMAILHOH M IPUPOAHON Cpelbl:
TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSX HEONPEIAECIEHHOCTH, TIOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO I€ATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y IPYTUX JHOJEH,
IpuoOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OTbITa IPYTHX;

HE00XOIUMOCTBHIO B POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hclie GOPMYyIHUPOBATH UIEH,
MOHSTHSL, TUIIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHee HEe U3BECTHBIX, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U AeHCcTBUS, GOpMYIHpOBaTh U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pe3ynbraTe ocBoeHUS MporpamMmbl 0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO O0IIeT0 00pa3oBaHus
y oOyuatomierocs OyayT copMHUpOBaHbl METAIIPEIMETHbIE PE3YIbTAThl, XapaKTEPU3YIOLIHECs
OBJIAJICHUEM YHUBEPCAJIbHBIMU [T03HABATEIBHBIMU IEHCTBUSMHU, YHUBEPCAIBHBIMU KOMMYHUKAaTUBHBIMU
JNEHCTBUAMH U YHUBEPCAJIbHBIMU PETYIATUBHBIMU JEHCTBUSAMHU.



ITo3HaBaTeIbHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

ba3zoBble Jloruyeckue 1ecTBUA:

BBISBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUECKUX O0OBEKTOB, IOHSITHH,
OTHOIICHHUIA MEXy TOHATHAMH, (POPMYIHPOBATH ONPEICIICHUS MMOHATUH, YCTAHABIMBATh CYIIECTBEHHBIN
NpU3HAK KiacCu(UKALUU, OCHOBAHHS JUIs1 000OIIEHUS U CPABHEHUS, KPUTEPUH IPOBOAUMOTO aHAIIN3A;

BOCIIPHHUMATh, (HOPMYyITUPOBATh U IPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHbIC U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (pakTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSIX, MIPeiaraTb KPUTEPUH ISl BHISIBIICHUS! 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUI;

JIeN1aTh BBIBOJIBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3bupath JoKa3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUH (MIPSAMBIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECIIOKHBIE JI0KA3aTeIbCTBA MaTeMaTHUECKHUX (DaKTOB, BBICTPAUBATh
apryMeHTaluIo, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHbIE PACCYKICHHUS;

BBIOMpATh cr1oco0 pemieHus yueOHoil 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMUS,
BBIOMPATh HANOOJIEE OIXOAAIIHNNA C YIETOM CAMOCTOSATEBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTejbcKue eiicTBUS:

MCTIOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATENILCKUI HHCTPYMEHT IO3HAHUS, (POPMYyITUPOBATH
BOTIPOCHI, (PUKCUPYIOIINE IPOTUBOPEYINE, MPOOIIEMY, CAMOCTOSTEIFHO YCTAaHABINBATH HCKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMTO3UINIO, MHEHHE;

IPOBOUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECTIOKHBIN 3KCIIEPUMEHT, HEOOIbIIIOEe
MCCIIEIOBAaHHE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy COOOM;

CaMOCTOSITENTFHO (hOPMYITHPOBATH 00OOIICHNUS M BBIBOJBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNS, UCCIIEIOBAHUS, OIICHUBATH IOCTOBEPHOCTH TMOTYYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IPOTHO3UPOBATh BO3MOYXKHOE pa3BUTHE MPOLECCa, a TAKXKE BBIIBUraTh MPEINOI0KEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBJISITh HEJJOCTATOUHOCTh U U30BITOYHOCTH HH(POPMAINH, TAHHBIX, HEOOXOIUMBIX IS
pelLIeHHs 3a1auu;

BBIOHpaTh, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHPOBATH MHPOPMAIIHIO Pa3TUIHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

BBIOMpATH opMy MpeacTaBICHHUS HHPOPMAIMH U WILTIOCTPUPOBATH peliaeMble 3aaui CXeMaMHu,
JTuarpaMMamu, HHOUM rpaduKoil U uX KOMOUHAIMSMY,

OLIEHUBATh HAAEKHOCTh HH(OPMAIMU IO KPUTEPHSIM, IPEATTIOKEHHBIM YUUTEIEM HITH
c(OpPMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHUKaTHBHBbIE YHHMBepcaIbHble yueOHbIe AeiiCTBHUS:

BOCTIPHHUMATH B (DOPMYITHUPOBATH CYXICHUS B COOTBETCTBHH C YCIIOBHSIMH U IETISIMHU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
TIOSICHEHHSI TT0 XOJTy PeIICHHUs 3a7a4l, KOMMEHTHPOBATh ITOJTydYEHHBIN Pe3yIbTar;

B X0JI€ 0OCYXKJICHUS 3a/1aBaTh BOTIPOCHI IO CYMIECTBY 00CYKIAEMOM TeMbI, TPOOJIEMBI, peIIacMou
3aJ1auM, BRICKA3bIBATh UJICH, HAIICJICHHBIC Ha TTOUCK PEIICHHUSI, COTTOCTABIISITh CBOH CYXKICHUS C
CYXJICHUSIMH IPYTUX YUACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3InIME U CXOJCTBO TIO3HIINH, B
KOPPEKTHOH (popme hopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJCTABIATh PE3yIbTATHI PEIICHHS 33]]auH, SKCIIEPUMEHTA, UCCIICIOBAHNUS, IIPOCKTA,
CaMOCTOSITENIbHO BBIOUPATh (pOopMaT BBICTYIUIEHUS C yU4ETOM 3a/1ay MPE3eHTAMU U 0COOEHHOCTEN
ayTUTOPUH;

MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOThI MPU
peleHnH yueOHbIX MaTeMaTHYECKUX 3a71ay;



MIPUHUMATD 1LI€JIb COBMECTHOM 1A TeIbHOCTH, TUIAHUPOBATh OPraHU3alii0 COBMECTHON paboTHl,
pacrnpenensaTh BUAbl paboT, JOrOBapUBATHCS, 00CYKIAAaTh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHHS HECKOJBbKUX JIIOICH;

y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CyKaeHUsI, 0OOMEH MHEHHUSMH, MO3TOBBIE IITYPMBI
U JIPYTHUE), BBIIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YICHAMHU
KOMaH/Ibl, OLIECHUBATh Ka4€CTBO CBOETO BKJIAAa B OOIIMIA MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszaums:

CaMOCTOSITENILHO COCTABJISITh IJIaH, aJITOPUTM PELIECHUS 3a7auu (WK €ro 4acTh), BHIOUpPATh
Croco0 penieHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(OpMAIIUH.

CaMOKOHTPOJIb:

BJIa/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIecca U pe3yibTaTa PeleHus
MaTeMaTU4eCKOH 3a7auu;

MPEBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a]]a4i, BHOCUTD
KOPPEKTHBBI B IS TEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HAWACHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTAaTa JAESITEIbHOCTH ITOCTABIEHHOM LIEIN U YCIOBUAM, OOBSICHSTD
IPUYMHBI JOCTUKEHUS UM HEIOCTHKEHUS 1I€JI, HAXOAUTh OIIMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJBbTATbBI

IIpenmeTrHble pe3yJbTaThl 0CBOCHHS POrPaAaMMBbl Y4eOHOI0 Kypca K KOHIY 00y4yeHus B 7
KJ1acce:

PacriozHaBath n3ydeHHble reOMETpUUECKHE (DUTYPBI, OTIPEAEIIATh UX B3aUMHOE PACIIONIOKEHHE,
n300paxaTbh reOMETPUUECKHUE (PUTYPBI, BBIMOIHATH YEPTEKH 110 YCIOBHIO 3a7auu. M3MepsTh nuHeiiHbie
U YIJI0BBIE BEIMYUHBL. Pemars 3a1aun Ha BBIYMCIICHUE IUIUMH OTPE3KOB U BEIUYMH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEIMYHH MIPEIMETOB B pealbHON XKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 10 MOPAIAKY BETUYHHBI.

CTpouth 4epTeKH K FTEOMETPUUECKUM 3aa4aM.

ITonp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh IPU3HAKKA U CBOMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3aj1ay.

IIpoBOIUTE JIOTHYECKHUE PACCYKICHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs IPU3HAKAMHU PAaBEHCTBA NIPSMOYTOJIbHBIX TPEYTOJBbHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1ay.

OnpenensaTs NapayuieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPbIE 00pa3yeT ¢ HUMU CeKyIasl.
OnpenensTh NapasieIbHOCTh MPSAMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OHON MPSIMOM 10
TOYEK APYroW MpsSMOM.

Pemate 3a1aun Ha kier4aToi Oymare.

[IpoBOANTH BHIYMCIEHUS M HAXOIUThH YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B TEOMETPUUECKUX
3a/1a4ax C MCMOJb30BaHUEM CYMMBI YTJIOB TPEYTOJBHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH JABYX MapalieIbHbIX NPSIMbIX ceKyllel. Pemars npaktudyeckue 3a1aqu
Ha HAXO0XKJICHUE YIIIOB.

Brnanets moHsATHEM reOMETPUYECKOI0 MECTa TOUEK. Y METh ONpeAesiTh OUCCEKTPUCY yIia U
CEepEeIMHHBIN NMEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIHpOBaTh ONIPENEIECHNS OKPYKHOCTH U KpyTra, XOpJbl U TNaMeTpa OKPYKHOCTH,
MIOJI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

Bitagers moHATHEM ONUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MIEPECceKaroTcs B OJJHON TOUKE, U
0 TOM, 4TO CE€PEAMHHBIC IEPIEHIUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJHON TOUKE.



Bragets noHsATHEM KacaTeIbHOM K OKPYKHOCTH, II0OJIb30BATHCS TEOPEMOM O
NEPIEHUKYIIPHOCTU KacaTeIbHON U paauyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

ITonb30BaTbCs MPOCTENIIMMU FEOMETPUUECKUMU HEPABEHCTBAMHU, IIOHUMATh UX MTPAKTUYECKUM
CMBICIL

[IpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.
IIpenmeTHbIe pe3yJIbTaThbl 0CBOCHHS IPOrPaMMBbl Y4eOHOI0 Kypca K KOHIly 00y4eHusi B 8 kiacce:

Pacrnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, M0JIb30BaThCS UX
CBOWCTBaMM IIpH PELICHUU T'€OMETPUUECKUX 3ajiau.

ITpuMeHATH CBOICTBA TOUKH NEpeceUeHUs] MeIMaH TPEYTroJIbHUKA (LIEHTPa Macc) B pellieHUH
3ajay.

Brnaners noHsTueM cpesHel JIMHUM TPEYroJbHUKA U TpalleluH, IPUMEHATh UX CBOMCTBA MpU
peleHuy reomerpuueckux 3anad. [lonp3oBaTbest Teopemoit daneca 1 TeOpeMoil 0 MPONOPLUOHATBHBIX
OTpe3Kax, IPUMEHSATh UX I PELICHUs IPAKTUYECKUX 3a/1ay.

[TpuMeHATH NpU3HAKK [T0JO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a]1au.

[Tonws3oBatbes Teopemoii [Tudaropa 11st pereHust reOMeTPUUECKUX U IPAaKTUYECKUX 3a/1ay.
CrpouTth MaTEMaTUUYECKYIO MOJIEIb B IPAKTUYECKUX 3a/ladaX, CAMOCTOSTENIBHO JIENaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Bnanetb moHATHSAMU CHHYCa, KOCHHYCA U TAHT'€HCA OCTPOIO yria MpsMOYrojbHOTO
TpeyroiabHuKa. [1071p30BaThCs 3TUMU NOHITUSMH I PEIICHUS TPAKTUUECKUX 3ajau.

BoruncnsaTh (pa3audHbIMU crioco0aMu) IJIOMAAb TPEYTrOJbHUKA U TUIOIIA 1M MHOTOYTOJIbHBIX
¢uryp (monb3ysack, rae He0OX0AUMO, KaIbKyIITOpoM). IIpuMeHATh 1oslydeHHbIE YMEHUS B
IPAKTUYECKUX 3a7auax.

Bnaners MOHATHAMU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mex.Jy XopAamH (CEKyIIUMHU) U YIJIe MEX]ly KacaTeJIbHOM U XOpA0H IpU peleHun
FEOMETPUUECKUX 3aj1au.

Bnagers noHsATHEM ONUMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBOMCTBA OIMCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUU 3a/1a4.

IIpMEHSTh NOTY4YEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHUE MOJIENH JUIs 3a/1a4
peasbHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM 1101001 U
TPUTOHOMETPUH (TIOJIB3YSCh, I7I€ HEOOXOIUMO, KAIBKYISATOPOM).

IIpenmeTHbIe pe3yJabTaThl 0CBOCHHUS NPOrPAMMBbI Y4eOHOI0 Kypca K KOHIY 00y4eHusi B 9
KJjacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YTJIOB, HAXOIUTh C UX OMOIIBIO Pa3INUHbIE
3JIEMEHTHI IPSIMOYTOJILHOTO TPEYroJbHHUKA («peleHre MPSIMOYTOIbHBIX TPEyroabHUKOBY). HaxoauTs (¢
MOMOIIBIO KaIbKYJISATOPA) JUIMHBI U YTIIBI U1 HETAOJIMYHbIX 3HAUEHUH.

[Tonp30Batbes popMyIaMy IPUBEIEHNUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIst
HaXO0X/IEHUs COOTHOILIEHUI MEKy TPUTOHOMETPUUECKUMHU BETMYNHAMU.

Hcnonb30BaTh TEOpEMBI CUHYCOB M KOCHHYCOB JUISl HAXO0XKJIEHUS Pa3JIMYHbIX 3JIEMEHTOB
TPEYrojbHHUKa («pEelIeHUE TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnanets nousTusiMu npeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. [Tonb3oBaTbes cBOMCTBaMH MOA00US TPOU3BOIBHBIX (PUTYP, YMETh BBIUYUCISTH JUIMHBI U
HaXOJUTh YIJIbl y MOA0OHBIX Guryp. IlpuMeHsaTs cBoiicTBa Mog00Ms B MPAaKTUYECKUX 3aa4axX. Y METh
MPUBOJIUTH MPUMEPHI OJOOHBIX GUTYDP B OKPYKAIOLIEM MUpE.

[Tonb30BaTbes TEeOpeMaMu O MIPOU3BEIEHUN OTPE3KOB XOP/I, O MPOU3BEIEHNN OTPE3KOB CEKYIIHNX,
0 KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamMu, MOHUMATh UX T€OMETPUUECKHUM U (PU3HMUECKUN CMBICT, TPUMEHSIThH UX
B PELLIEHUH T'€OMETPUYECKUX U pu3nUecKuX 3a1a4. [[puMeHsTh CKaltsipHOE MPOU3BEACHUE BEKTOPOB IS
HAXO0X/IEHUs JJIMH U YIJIOB.

ITosnp30BaThC METOIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATH €T0 B PELIEHUH FEOMETPHUECKUX
Y IIPaKTUYECKUX 3a/a4.



BJI&[[GTB MOHATUAMU ITPABUIIBHOT'O MHOI'OYT'OJIbHUKA, JJIUHBI OKPYKHOCTH, AJIMHBI AYTH

OKPYKHOCTH Y PaJIMaHHOU MEpBI yIila, yMETh BBIUUCIATH IJIOIIA/Ab Kpyra U ero yactei. Ilpumensats
[IOJIy4YCHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

IIPOCTEUIINX CIIyqasiX.

HaxoauTp ocu (Mim HEHTPBI) CUMMETPHH (DUTYD, TIPUMEHSTH ABMKEHUS IJIOCKOCTH B

IIpuMEHATH MOJyYEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJENH JUIA 3a/1a4

peasibHOM JKU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBHIUMCICHHS C TPUMEHEHUEM 01001 U
TPUTOHOMETPHUECKUX (QYHKIHH (MOJIB3YACH, T HEOOXOAUMO, KATbKYISITOPOM).

TEMATHUYECKOE INTAHUPOBAHUE

kinacc | HaumeHnoBanue paszaena (Tembl) Kypca Koun-Bo yacos
7 [Ipocreiimme reomeTprueckue GUrypsl 1 UX cBOiCTBa. M3mepeHue 14
reOMETPHUECKUX BETUYUH
TpeyronsHUKH 22
[TapamtenpHble psiMBbIE, CyMMa YIJIOB TPEYTOJIbHUKA 14
OKpy>XHOCTb U KpyT. [ 'eoMeTpruyeckre NoCTpOeHHUs 14
[ToBTOpeHME, 0000IIEHNE 3HAHUI 4
HUTOTIO | 68
8 YeTbIpE€XyroabHUKH 12
Teopema Daneca u TeopemMa 0 MPONOPLUUOHATBHBIX OTPE3KaX, MOI00HBIE 15
TPEYrOJIbHUKU
[Inomane. HaxoxaeHne miomanei TpeyroabHUKOB U MHOTOYTOJIBHBIX 14
¢uryp. [Inomanu nogo6HbIX GUryp
Teopema [Iudaropa u Havaga TPUrOHOMETPUH 10
VYTi1bl B OKpYKHOCTU. BIicaHHBIE U ONKMCAHHBIE YETHIPEXYTOJbHUKH. 13
Kacarenbnsle k okpy:xHOCTH. Kacanue okpyxHoCTER
[ToBTOpenue, 0600IIeHNE 3HAHUI 4
HUTOTIO | 68
9 Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Perienue 16
TPEYroJIbHUKOB
ITpeoOpa3oBanue nogodus. Merpuueckre COOTHOIIEHUS B OKPYKHOCTH 10
BexTopsl 12
JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH 9
[IpaBuIBHBIE MHOTOYTOJIBHUKH. [[TMHA OKPY>KHOCTH U IIJIOIIAb KpyTa. 8
Brruncnenue miomianeit
JIBMDKEHUS! TIJIOCKOCTH 6
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIHS 3HAHUMA 7
HUTOTIO | 68
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