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IHHOACHUTEJBHAA 3AIINCKA

['eomeTpust KaKk OJMH W3 OCHOBHBIX Pa3EiOB IIKOJbHOM MAaTEeMaTHUKH, UMEIOIINI CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAeTCs Ha JIOIMYECKYIO, JO0Ka3aTeNbHYI0 JIMHUIO. LleHHOCTh H3ydeHus
FE€OMETPUM Ha YPOBHE OCHOBHOI'O OOILEro 00pa30BaHuUs 3aKI0YAETCA B TOM, YTO OOydaromuics
YUUTCSL TPOBOJUTH JOKA3aTeNIbHbIE PACCYKICHHs, CTPOUTh JIOTMYECKHE YMO3AKIIIOUECHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyKIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpATHbIE
YTBEPKACHHUS.

Bropoii nienpo u3yueHus reoMeTpuH SBISETCSA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
Ku3HU. OOydaroluiics TOJDKEH HAy4YMThCS OIPENEeNIUTh T'€OMETPUUYECKYIO0 (QUrypy, ONHUCATh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOJMMYIO0 JUIMHY ONTOBOJOKOHHOIO Kaless uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENbHAS JIUHUS B U3YYEHUU T'€OMETPUM.
[lpu pemeHun 3agay  MPAKTHUUECKOTO  XapakTepa OOYyYaroIIMMHCS  y4yUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEalIbHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJIEKBATHOCTb [IOJYYEHHOT'O pe3ybTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T'€OMETPUU C APYTUMHU YYE€OHBIMU IIpPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACICHHUS  IeOMETpUYECKUX  (GUryp U MOHSATHH,
JIEMOHCTPUPOBATH MPUMEHEHHE MTOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. JTH CBSI3U Hanboee
SpKO BUJIHBI B TeMax «BekTopel», «TpuroHoMerpruiyeckue COOTHOLIEHU», «MeTo]l KOOpAUHAT
u «Teopema [Tudaropay.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«I'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lekapToBbl  KOOpPAMHATBI HAa  IUIOCKOCTH», «BekTopbl», «/IBMKEHUS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOU.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Hepenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA
7 KIIACC

HavanpHble monsTus reomerpuu. Touka, IpsimMasi, OTPE30K, Jyd. Yroia. Buisl yrios.
BeprukanbHele u  cMexHble yrael. buccekrpuca yrma. JlomaHas, MHOrOYTrOJIbHHK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpuH. [IpuMepbl cuMmMeTpun
B OKPY’KaloIlleM MUpE.

OCHOBHBIE TIOCTPOEHHUs C IOMONIbIO LHUPKYJIS M JuHedku. TpeyronbHuk. Bwicora,
MeauaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKa.

CpoiicTBa M TpHU3HAKH DPAaBHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HAakKM paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX NpsiMbix. CymMma yrioB TpeyrojibHuKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
NpoBeAEHHOW K runotreHyse. IIpusHaku paBeHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB.
[TpstMOyTONBbHBIN TPEYroJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa o OOJIBIIEM yTiie U OONBIIEH CTOPOHE TPeyrobHUKA. [IepneHuKyIsp U HaKJIOHHAS.

['eomerpuueckoe MecTo TOoueK. buccekrpuca yriaa v cepeAUMHHBIM NEPHIEHIUKYISP K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JAuameTp, HMX cBoiicTBa. B3auMHoe pacmnosioxeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHAs B
yroi. BrimcanHas u onucaHHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. llapamnenorpamm, ero mpu3Haku M CBOMCTBAa. YacTHble ciydau
napajuiejorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBaJapaT), UX TMPU3HAKKM U CBOMCTBA. Tpamerus,
paBHOOOKas Tparenus, e€ CBOICTBa U Npu3Haku. [IpsMoyronbHas Tpamneuus.

Meton ynBoenuss Menuasbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{enTp macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0usi TpeyroabHUKOB.
[TpumeHneHnne no100ust pU pelIeHUH TPAKTUUECKUX 3ajay.

CaoiicTBa miomajaeil reomerpudeckux ¢uryp. @opmynsl A IUIOMAAN TPEYroJbHUKA,
napajuiejgorpamma, pom6a u Tpanenun. OTHOIIEHUE TUToMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema [ludaropa. [Ipumenenune teopemsl Ilugaropa mpu pemeHuu NPaKTUYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOIO yrja MpsSMOYIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YIOJ MEXKIY KAacaTEeIbHOM M XOPIOM. YTIBI MEXAY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYIIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PemieHune
MPAKTUYECKHX 3a7a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpaszoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.



TeopeMa 0 IpOU3BEECHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

BekTop, nnumHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalUy HaJ
BEKTOpaMH. Pa3yioxkeHue BEKTOpa 110 ABYM HEKOJUIMHEApHBIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MpOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHHS JIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HAa IIOCKOCTH. YPAaBHEHUS IMPSMOM U OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeTo1 KOOpAUHAT U €ro NPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. JJIMHA OKPYKHOCTHU. ['pajlyCcHas U paJuaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBI>KEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (371ieMeHTapHbIe MPEICTaBICHHS).
[TapannensHbii epenoc. [ToBopoT.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'’EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MporpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEePU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpEca K MNPOLIOMY MW HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHUEM K JOCTH)KCHHSIM POCCHMCKHX MATEMATHKOB W POCCUHCKON
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHWMHA M peallu3allid ero Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJIGHUH, MPOLIEyp TPakIaHCKOTO oO0liecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHXKEHUU
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3a]ad MaTEMaTUYECKOU
HANPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA NMPOTSHKCHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHMEM WHJMBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U OSCTETHUYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak chepbl YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKUA U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATEIBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUSI 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryinspHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBhIKa pedIeKcuu,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO )K€ IIpaBa JIpyroro 4eJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN HAa NMPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM IS pelieHus 3ajiad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpebl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0JieM U IyTel X pelieHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NESATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA JIPYTHUX;



HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM uucie (GOpMYIHPOBATH UJEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHMAX, B TOM UHUCIIE paHEE HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTHPOBATb NPUHUMAEMBbIE PELIEHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBrble JJornyeckue 1eHCTBHUA:
BBISBIISAT M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMATUYECKUX OOBEKTOB, MOHATHH,
OTHOILICHUA MEXAY MOHATUSAMH, (OPMYIMPOBATH ONPEACICHHUS TOHATHHA, YCTaHABIUBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PHUKALMHU, OCHOBAHUS JUUIsl 000OLIEHNUS U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;
BOCIIPUHUMATh, (OpPMYyJIUpOBaTh U NpPeoOpa3oOBbIBATH CYXKJIEHHUS: YTBEpAMTENIbHbIE U
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;
BBISIBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOpEYHs B (DaKkTax, JTaHHBIX,
HAOJIIOJICHUAX U YTBEPKACHMSIX, MpEAJaratb KPUTEPUU JUIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHNL;
JieNlaTh  BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTHUBHBIX U HWHAYKTHUBHBIX
YMO3aKJIIOUECHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;
pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUH (IpsAMble U OT HPOTHBHOIO),
IPOBOJUTH  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKAa3aTelbCTBA  MAaTeMaTH4eCKUX  (aKToB,
BBICTpAauUBaTh AapryMEHTallMl0, MPUBOJUTH HPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh CrHoco0 pelieHuss yuyeOHOW 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB pELLEHUS,
BbIOMpaTh HanboJIee MOAXOAAIINN C YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3zoBble nccienoBarebCcKkue 1eHCTBUSA:
UCIIOJIb30BaTh BOMNPOCHl KaK HCCIIENOBATEIbCKUNA HHCTPYMEHT IO3HAHUA, (HOPMYIHPOBAThH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUINOTE3Y, ApI'YMEHTHPOBAThH CBOIO MO3MIIMIO, MHEHUE;
IPOBOAMTH MO CaMOCTOSITENbHO COCTABIEHHOMY IJIAHY HECIIOKHBIM 3KCHEPUMEHT, HEOOJbII0e
UCCIIEIOBAaHME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOoro oOBEeKTa, 3aBHCHUMOCTEH
00BEKTOB MEX]y COOO0M;
CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOJBI IO pe3yiabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEIOBAaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHNI];
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, & TAKXKE BBIIBUTATh IPEAINOIOKEHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBUSIX.
Padora ¢ undpopmanmeii:
BBISBIISATh HEJOCTATOYHOCTh W HU30BITOYHOCTh HH(OpPMAIMM, JAHHBIX, HEOOXOAMMBIX JJIs
pelleHus 3a1a4H;
BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh UH(POPMALIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
BbIOMpaTh (opMy MpeacTaBIeHUsS HH(OpPMAIMM M WIUIIOCTPUPOBATH pELIaeMble 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;
OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMUM MO KPUTEPHUSAM, TNPEUIOKEHHBIM YUUTENIEM HWIIU
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



BOCTIPUHUMATH U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU H IETSIMU OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JaBaTh TIOSCHEHUS IO X0y PEIICHUs 33a]]aui, KOMMEHTHUPOBATh MOJTYICHHBIN Pe3ysIbTar;
B xole oOCyXIeHHs 3a7aBaTb BOINPOCHI IO CYIIECTBY OOCYKIAaeMOW TeMbl, MPOOJIEeMbl,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIlCJICHHbIE HAa MOWMCK PELICHHs], COMOCTaBISITh CBOU
CYXKICHHS C CYXKIEHUSMHU JIPYTHX YYaCTHUKOB JMajora, oOOHapyKHBaTh Pa3jiMuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOU hopMe GOopMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTABISITL PE3YNbTaThl PELICHUS 3aJauyM, OJKCIIEPUMEHTA, HCCIEOBaHUs, MPOEKTa,
CaMOCTOSITENILHO ~BBIOMpATh (QopMaT BBICTYIUICHUS C Yy4ETOM 3alad MpPE3CHTAluu U
0COOCHHOCTEH ayAUTOpUH;
MOHMMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYaTbHOW pPAaOOTHI MpHU
peleHnr y4eOHBIX MaTEMaTHYECKUX 33714,
MPUHUMATD 1EJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3AlMI0 COBMECTHON PaloThI,
pacnpenensaTth BHUIbI padoOT, JOrOBApUBAThHCS, OOCYKIaThb MPOIECC M pe3ynbTaT paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBl U JIPYTHE), BBHIMOJIHATH CBOIO 4YacTh pabOThl U KOOPAUHHUPOBATH CBOM JEHUCTBHUS C
JPYrUMU YICHAaMH KOMaH[Ibl, OLIEHMBATh KauyeCTBO CBOEro BKJIaJa B OOMIMM MPOAYKT IO
KpuTepusmM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS
Camoopranu3anus:
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJTOPUTM pellIeHus 3ajaud (WIM €ro 4acTb), BbIOHMpaTh
croco® pemieHuss C Y4ETOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW HH(DOpMAIIHH.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJVIEKT:
BJIQJIETh CIOCOOAaMHM CaMOIIPOBEPKH, CaMOKOHTpOJIA TMpolecca W pe3ylbTaTa peleHHUs
MaTeMaTHYeCKOM 3aa49H;
NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpPU pPEIICHWH 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTb HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
OIICHMBATh COOTBETCTBUE pe3yNlbTaTa JAEATEIbHOCTH TOCTAaBICHHONW IeMU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTUKEHHUS 1[EJIU, HaXOUTh OIIUOKY, AaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJIbTATHBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOIMIMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pE3yIbTaThI:

Pacnio3naBath uW3ydeHHBIE TEOMETpUYECKHE (DUTYpBI, ONpEeNeNsITh WX B3aUMHOE
pacmojoxeHue, M300paxkarb TreoMeTpudeckre (UTYpHI, BBINOJHATH YEPTEKU IO YCIOBHUIO
3amayn. V3MepsATh JIMHEWHBIC W YIIIOBBIC BEJIMYMHBI. Pemarh 3ajadil Ha BBIYUCIICHHUE JTHH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenats TpyOyIO OIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM JKHU3HH,
pa3MepoB MPHUPOJAHBIX 00BEKTOB. Paznudars pasMepbl 3TUX OOBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4epTeKH K TEOMETPUUECKHUM 3a7a4aM.

[Tonb30BaThbcs TpHU3HAKAMU pPABEHCTBA TPEYTOJHHUKOB, HCIONB30BATh MPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHBHUKOB MPH PEIICHUN 3a/1a4.

[TpoBOAKUTH TOTUYECKHE PACCYKACHUS C UCTIOTB30BAHUEM T'€OMETPUIECKIX TEOPEM.

[Tob30BaThCs TpPHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJBHUKOB, CBOWCTBOM
MEJMaHbl, TPOBEAEHHOW K TUIOTEHY3€¢ TMPSMOYIOJBHOTO TPEYrolibHUKA, B PEIICHUU
FeOMETPUUECKUX 3aj1au.



OmnpenensaTs NapaJIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYroy IpsiIMOiA.

Pemate 3amaun Ha KieTyaTon Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHBIC 3HAYECHHUS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  MCIOJIb30BAHUEM CYMMBI YIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEYCHUU JBYX MapalICIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1auu Ha HaXOKJCHHUE YTJIOB.

Brnaners moHATHEM reOMETPHYECKOT0 MECTa TOUEK. YMETh ONpeeiaTh OMCCEKTPHUCY yIiia
Y CEpEIVHHBIN NEPIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOYEK.

@opMyIUpOBaTh ONPEACIECHUS OKPY)KHOCTH M KPyra, XOpAbl M JHaMeTpa OKPYXHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWMCTBA IIPU PEILIECHUU 3a7ad.

Bnanere moHATHEM ONHMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKatoTCs B
OJIHOM TOYKE, U O TOM, UYTO CEPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYIrOJbHHUKA
IIEPECEKAIOTCS B OAHON TOUKE.

Biamere noHATMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paaunyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs  NPOCTEMIIMMU  TEOMETPUYECKMMHM  HEpPaBEHCTBAMM, IIOHMMAaTh MX
IIPAKTUYECKUNA CMBICII.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHUS C IOMOIIBIO HUPKYJIS U JINHEHKU.

K konmy oOyuenuss B 8 kJacce oOydaromuiics MHOJYYHUT CIEIYIOLIUE IMpPEIMETHbIE
pe3yabTaThI:

PacniosHaBaTh OCHOBHBIE BHUJBl YETBIPEXYTOJBHUKOB, HMX 3JIEMEHTBHI, IOJIB30BAThCS MX
CBOMCTBaMHM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOWCTBA TOUYKM IE€PECEUECHUs MEJUaH TPEYrolbHUKA (LIEHTpa Macc) B
peneHuu 3aaay.

Brnaners noHATHEM CpelHEN JIMHUM TPEYTOJIbHMKA U TpalelMy, IPUMEHATh UX CBOMCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. llomp3oBarbes Teopemon Paneca M TeOpeMou o0
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHSATD UX Ul PEIICHUS IPAKTUYECKUX 3a1ad.

[TpuMeHsTh pU3HAKU O0I00US TPEYTOIbHUKOB B PEIIEHUH F€OMETPUUYECKUX 3a/4a4.

[Tons3oBatbess Teopemoi [Iudaropa ans pemeHUs TeOMETPUUECKHMX M MPAKTUYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJElb B NMPAKTUYECKUX 3aJla4ax, CAMOCTOATENIBHO JIenaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagerp moHATHSMU CUHYCa, KOCMHYCa M TaHIE€HCA OCTPOro Yyrijla MpsIMOYTOJbHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATHUAMM I PEIICHUS IPAKTUYECKUX 3a7ad.

Boluncnate  (pa3nuyHbIMEH - crioco0amM)  IJIOWAAb  TPEYrojbHUKA M IUIOIIAIU
MHOTOYTOJIbHBIX ~ (uUryp (MONb3ysch, TI/l€ HEOOXOIUMO, KalbKyniaTopoMm). [IpuMeHsTh
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Bnanerp MOHATUSMH BIMCAHHOTO M LEHTPAJIBHOTO yIJIa, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XopJaMu (CeKyIIMMH) U yriie MeXIy KacaTeIbHOW U XOpAou
IIPU PELICHNU T€OMETPUYECKUX 3a/1a4.

Bnanerp moHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOWCTBA OMHMCAHHOIO
YeTHIPEXYTOJbHUKA TP PEIICHNN 3aad.

[TpuMeHsTh NOMyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJENH AJIs
3aJa4 peaqbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMUCICHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOXOIUMO, KAJTbKYJIATOPOM).

K koniy oOyuenus B 9 kjacce oOydaromuiics MOJMYYHUT CIEIYIOUIUE INPEIMETHBIE
pe3ynbTaThl:



3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOAWUTh C HUX IOMOIIbIO
pasM4yHbIE  BJEMEHThl  MPSIMOYIOJIbHOIO  TPEYrojbHHKA  («pELIEHHE MNPSIMOYIOJBbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOLIBI0 KaJIbKYJISATOpA) IJIMHBI U YIJIbl JUIsl HETAOIMYHBIX
3HAYCHUH.

[Tonp30BaTbest GopMysIaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEJIUYHHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pEIIEHUE TPEYroJbHUKOB»), IPUMEHATh HUX IPHU PELICHUH I'€OMETPUUYECKUX
3ajad.

Brnaners nonatusiMu npeoOpa3oBaHus Moa00Us, COOTBETCTBEHHBIX JIEMEHTOB 110100HBIX
¢uryp. [lonp3oBarbest cBOMCTBaMU 110100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U
HAaXOJUTh YIJbl y MOAO0OHBIX Guryp. IIpumenars cBoiicTBa MoA0OMs B MPAKTUYECKUX 3a/adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (GUTYp B OKPY’>KaIOLIEM MHUDE.

ITonp30BaTbesa TeOpeMaMu O MPOU3BEACHHUU OTPE3KOB XOpJ, O IPOU3BEICHUM OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMH, I[OHMMAaTh MX T'€OMETPUYECKUH M (U3NYECKUH CMBICI,
IPUMEHATh UX B PEIICHUH TeOMETpUYECKHX M (u3nueckux 3anad. [IpumeHsTh ckansipHOE
IIPOU3BENICHUE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HA IUJIOCKOCTH, IPUMEHSTb €ro B pElIeHUU
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bragers MoHATHSAMHU NMPaBUIBLHOIO MHOTOYIOJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH
OKPYKHOCTHM M DPaJUaHHOW MEpbl yIJla, YMETb BBIYMCIATH IUIOIIAJbL Kpyra M €ro 4acre.
[TpyMeHSTh MOJy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTpbI) CUMMETpUU (PUTYp, MPUMEHATh JBUKEHUS IJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCh, I/1e HEOOX0IUMO, KAIBKYIIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHue pa3ie/ioB U TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI
L caotiema Hsmepemic reowerpmeonn 14 ubanorexa IOK
' p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 Tpeyronpiiici 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMBbIE, CyMMa yTII0B 14 1 bubnuorexa [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnnoreka [JOK
MOCTPOCHHMS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
S losropenue, 0dodmenue snanui 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero O;Tpom’m’le p ;KT"%CKHC o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypeb
N bubnuorexa [JOK
. HeThIpEXyrOTLHHKNA 12 1 https://m.edsoo.ru/7f417e18
2 Iponoponam orpeskat, nOTOGHHG 15 ) Bubmaorexa LIOK
porioph p > TTOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
S . 14 ) Bumoraa LIOK
peyT T M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
bubmuorexa [JOK
4 Teopema [Iudaropa n Havana TpPUrOHOMETPUHN 10 1 https://m.edsoo.ru/7f417¢18
5 omcamme venspesrommin Kecaremmge 13 ) Bumorexa LIOK
PeXyT ) N https://m.edsoo.ru/7f417e18
K OKpyxHOocTU. Kacanue okpyxHocTeit
. bubmorexa [JOK
6 Tosroperue, 0Gobmerte snanui 4 . https://m.edso00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0BPA30BATEILHBIC
padoThI padoThI pecypes
1 Tpuronomerpust. Teopembl KOCHHYCOB U 16 1 bubmmoreka [IOK
CHHYCOB. PelicHre TpeyrojisHHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubmuorexa [JOK
COOTHOILICHHS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
5 oxpysmoom n niomat pyra. Burancreme 8 BuGmaorexa LIOK
YO tHan® xpyra. https://m.edsoo.ru/7f41al2c
riomaaen
bubmmorexa [IOK
6 JBHOKEHHS IIOCKOCTH ! . https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 6 1 bu6mmoteka [IOK
3HAHHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

=

I'eomerpus 7-9 aBT. Atanacsu JI.C. uzn. IIpocsemenue,2023.
2. T'eomerpus 7-9 aBt. Atanacsu JI.C. u3z. [Ipocsemenue, 2019.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

=

YMK T'eomerpus 7-9 k. aBt. Atanacss JI.C.
2. Junaxtuueckue matepuaisl ['eomerpus 7 ki, 8 k1,9 ki aBT.Epmosa A.I1.,
I'onopoboponsko B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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