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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi kKak OAMH W3 OCHOBHBIX Pa3/I€NIOB IIKOJbHOM MAaTE€MAaTHWKH, UMEIOIINI CBOEH
LEeNbI0 00ECleYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacoJIOKEHUE, ONUPAECTCS HA JIOTMYECKYH0, [OKa3aTelIbHYI JHMHUIO. LleHHOCTh u3yuyeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUHUTCSI TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJIeHUs «OT MPOTUBHOIOY», OTINYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoii 1enbo u3y4eHus TeEOMETPUU SBIISIETCSI UCIIOJIb30BAaHUE €€ KAK MHCTPYMEHTA IIpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMU
*Ku3HU. OOydaromuiics OJDKEH HAYYHThCS OIpPENeIUTh Te€OMETpUYEecKyro (Urypy, omnmcarb
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOIUMYIO JJIMHY ONTOBOJOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxka s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENIbHAS JIUHUS B U3YYEHUU T€OMETPHH.
[Ipu pemeHun 3agad  MPAKTUYECKOTO  XapakTepa OOy4alOUIMIiCs  Y4UTCS  CTPOHTH
MaTeMaTUYeCKUe MOJEIN pEaJIbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATH aJICKBaTHOCTh IMOJYYEHHOI'O PE3YJIbTATa.

KpaiiHe BaXHO MOMYEPKUBATH CBSI3M T'€OMETPUH C JAPYIMMH Y4eOHBIMH HpEIMETaMH,
MOTHBHPOBaTh  HCIOJB30BAaTh  OMNpPENEIICHUS TEeOMETPUYECKHX (QuUryp U  TOHATHUH,
JEMOHCTPUPOBATH MPUMEHEHHE MOJTYYCHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. JTHU CBSI3U Hanboee
APKO BUAHBI B TeMax «BekTopbl», « TpuroHomeTpuueckiue COOTHOMEHU», «MeToJ KOOpAUHAT
u «Teopema [Tucdaropay.

YueOHsblii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3/esibl COJEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYUHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «Bektope», «JIBUXKEHUA  IJIOCKOCTWY,
«IIpeoOpazoBanus Nog00U».

Ha uzyuenue yuebHoro kypca «I'eomeTrpus» otBoautcs 204 yaca: B 7 kinacce — 68 4acoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kinacce — 68 vacoB (2 vaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Havansubelie nonsTus reomerpuu. Touka, mpsiMasi, OTpE30K, Jyd. Yros. Buael yrios.
BeprukanbHele M cMeXHBIE yribl. buccekrpuca yrima. JlomaHas, MHOrOyrojbHUK.
[TapanienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummerpuunsle purypsl. OCHOBHBIE CBOMCTBa oceBOM cummeTpuu. [Ipumepsl cumMmeTpuu
B OKPY’KAIOIIEM MUDE.

OcCHOBHBIE IIOCTPOECHMSI C IOMOILBIO LMPKYJIsl M JIMHEHKH. TpeyronbHUK. Beicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKHU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W NpHU3HaKd paBHOOEApPEHHOro TpeyrojabHuka. I[Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoliCTBa M NMPU3HAKK MapajuIeabHbIX NpsAMbIX. CyMMa yriloB TpeyrojbHHMKA. BHemiHue
YIJIbI TPEYTOJIbHUKA.

[IpssMoyronbHbI TpeyroJbHUK. CBOWCTBO MeIUaHbl INPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
NpOBEAEHHOW K runoreHys3e. IIpu3HakuM paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YyIJIoM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OoJIbIIeM yrie U 0oJblIel cTopoHe TpeyrojabHUKa. [leprneHauKysp U HakJIOHHas!.

['eomeTprueckoe MecTo Touek. buccekTpuca yriia M CepeAVHHBIA NEPHEHAMKYIAp K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.




OkpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOICTBa. B3auMHOEe pacnonoxeHue
OKpykHOCTH M mIpsiMoil. KacarenbHas u cekymas K OKpyKHOCTH. OKpYyXKHOCTb, BIIMCaHHas B
yroJ. Biucannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronsauku. [lapamienorpamm, ero mnpusHaku M CBOMCTBAa. YacTHbIe ciydau
napajiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX HpU3HAKU U cBoiicTBa. Tpanenws,
paBHOOOKas Tpanenus, e€ CBOWCTBa 1 Mpu3Haky. [IpsMoyronbHas Tpanemnus.

Merton yaBoenus meauansl. LleHTpanbHas cummerpusi. Teopema QPasieca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpaneuuu. LlenTp Macc TpeyrojabHUKa.

[Tonobue TpeyronbHUKOB, KoddumueHT nomodus. [IpusHaku momoOus TPEyroabHUKOB.
[TpumeHeHue nog00Ms IPU PELICHUH IPAKTUYECKUX 3a/1a4.

CpoiicTBa momaneii reomerpuueckux ¢uryp. @opMyisl A IUIOMAAN TPEYrONIbHUKA,
napaenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAAe NOJOOHBIX QUTYD.

Brraucnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOl Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHUH NPaAKTUUECKUX
3ajad4.

CuHyc, KOCHHYC, TaHIE€HC OCTpPOro yrja HpsSMOYTOJILHOTO TpeyrosbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BriucanHble M LEHTpalbHbIE YIVIBI, YIOJ MEXAY KacaTeIbHOM U XOpAOH. YTIbl MEXITy
XopAaMM UM CEeKylmMMH. BrnucaHHble W  ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHue AByX OKpyxHocTed. Kacanue okpyxHoctedl. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TtaHreHc yrioB or 0 npo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAeCcTBO. DOPMYJIbI TPUBEICHHUSL.

Pemenune TtpeyronpHukoB. TeopemMa KOCMHYCOB U TeopeMa CHUHYCOB. PeueHue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmoaodus. [logodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o0 Mpou3BeACHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, amuMHa (MOIyJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalMM HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BEKTOpA.
CkanspHoe MMPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /111 HaX0XKJI€HUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YPaBHEHUS TMpPSMOM M OKPYKHOCTH B
KOOpJIMHATAaXx, MIepeceueHue OKPY>KHOCTEH U NpsIMbIX. MeTo1 KOOpAUHAT 1 €r0 IPUMEHEHHE.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH. [[1HA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBM>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETPHH (pUryp (3s1eMeHTapHbIe TPEACTaBICHNU).
[TapannensHbIi epenoc. [ToBopoT.

ITpaBuiIbHBIE MHOTOYTOJBHUKHU. J[n1Ha okpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIUH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMenra.

JIBMKEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETPHH (pUryp (3J1eMeHTapHbIe TPEACTABICHNU).
[TapannensHbIi epenoc. [ToBopoT.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUSA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUASA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS Tporpammbl  ydueOHoro kypca «['eomerpusi»
XapaKTEepU3YIOTCSL:

1) naTpuOTHYECKOE BOCIIUTAHME:




IPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOALIEMY POCCUHCKONM MaTeMaTHKH,
LIECHHOCTHBIM OTHOUIEHUEM K JOCTHKEHHSIM POCCHUMCKMX MAaTeMaTUKOB H POCCHICKOU
MaTeMaTHYEeCKOHU IIKOJIbI, K HCITIOJIb30BAaHHUIO 3THUX I[OCTI/I)KGHI/II;'I B IpYrux HayKax U MPUKIAOAHBIX
chepax;

2) rpaskIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M pPeaM3allid ero Ipas,
NpPEJCTAaBICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBIICHUH, MPOIEIyp TPakIaHCKOIro oO0IIecTBa (HampuMep, BHIOOPHI, OIPOCHI), TOTOBHOCTBIO K
06CY)KI[CHI/HO ITUYCCKUX HpO6JIeM, CBA3aHHLIX C INPAKTHUYCCKHUM IMPUMCHCHUCM I[OCTI/DKGHI/II;'I
HAyKH, OCO3HAHHEM BaXHOCTH MOPAIbHO-3THYECKHUX IIPUHIIUIIOB B IEATEIBHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOW HA aKTHBHOC y4YacTHE B PCEIICHHM MPAKTHUYCCKUX 3aJa4 MaTeMaTH4eCKOU
HATPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HU JUJIS YCHEIIHON MPO(PECCHOHANIBHON JIeATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOCHMEM WHIUBUAYAIbHOM TpPAaeKTOpUM 0Opa3oBaHus U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIOCOOHOCTBI0 K 3MOIIMOHAILHOMY M JCTETHYECKOMY BOCIPHUSITHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUA, PACCYKICHUHN, YMEHUIO BUJETh MATEMaTHICCKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TO3HAHMSI:

OpPHUCHTAIIUCH B JCATEIBHOCTH HAa COBPEMECHHYIO CHCTEMY HAy4YHBIX NPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3sBUTHUA UYCJIOBCKA, IMPUPOAbI U O6HI€CTB21, IIOHUMAaHUEM
MaTeMaTHYECKOW HayKh Kak cQepbl YeIOBEYSCKOW JCATENbHOCTH, JTAloOB €€ pa3BUTH H
SHAYUMOCTHU IJId Pa3BUTHA HHUBUIM3AlUH, OBJIAJCHHUEM SA3BIKOM MAaTCMATUKU U MaTeMaTUYECKOU
KyJbTYpOH KaK CpEICTBOM TIO3HAHUS MHUpa, OBJIAJACHUEM MPOCTCHIIUMH HaBBIKAMHU
HCCJICI0BATEIbCKOM JICATCIbHOCTH;

6) pusuueckoe BocnuraHue, GopMUPOBaHHE KYJILTYPhI 3/10POBbs H IMOIHOHAILHOTO
Os1aronosyqusi:

TOTOBHOCTBIO TPHMEHSTh MaTeMaTUYeCKHWE 3HAHMs B HMHTEpPECax CBOETO 370POBbS,
BEJICHUS 3]J0POBOTO 00pasa KU3HU (3I0pPOBOE NMUTaHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUH U
OTIIbIXa, peryinspHas Qu3uyeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBbIKa pediekcuu,
MPU3HAHUEM CBOETO TpaBa Ha OMUOKY W TAKOTO K€ MpaBa JIPyroro 4eIoBeKa;

7) 3KOJIOrH4eCKO€e BOCIIUTAHUE:

OPHGHTaHHeﬁ Ha PUMCHCHUC MATCMATHUYCCKUX 3HaHUU IJid p€IICHUA 3aaa4 B O6J'IaCTI/I
COXPAHHOCTH OKpY)KAloIIeW cpeipl, IIAHHUPOBAHHUS MOCTYNKOB U OLEHKH HMX BO3MOXKHBIX
MOCIICACTBHIA ISl OKPYXKAIOMIEH Cpe/bl, 0OCO3HAHUEM TII00AIBHOTO XapaKTepa IKOJIOTHUSCKUX
npo0JsieM U yTel X pelieHus;

8) amanTanus K M3MEHSIIOLIUMCS YCJIOBHSAM CONMAJILHON U PUPOIHOIA Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHUSX HEOMPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH YE€PE3 MPAKTUUCCKYIO JCATCIbHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTUX
JI0JIeH, MpruoOpeTaTh B COBMECTHOW NESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OIIbITA APYTUX;

HEO0OXOUMOCTHIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHcle (GOPMYIUPOBATH HJIEH,
IIOHATHUS, TUIIOTE3bI 06 06’I)GKTaX " ABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHLIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAI[MIO, BOCIHPHHHMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMBbIE PEUICHUS W
neicTBus, GOpMyYIMPOBATH U OLEHUBATh PUCKU U TIOCIEACTBUSA, (POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/bHbIE YHMBepPCcaJbHbIE YUeOHblIe AelicTBUS




ba3oBble Jloruveckue AeicTBUA:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB, MOHATHUH,
OTHOILICHUA MEXAY MOHATUAMH, (OPMYIMPOBATH ONPEACICHHUS TOHATHHA, YCTaHABIUBATh
CYILIECTBEHHBIA MPU3HAK KJacCU(PHUKAIIMH, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO AHAJIN3A;

BOCIIPUHUMATh, (GOpPMYIUPOBaTH W MNPEOOpPa3OBbIBATH CYXACHUSA: YTBEPIUTENbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IKE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U IPOTHUBOpeUHsl B (haKkTax, NaHHBIX,
HAOJIIOJICHUSAX U YTBEP)KIACHMSX, MpeAsaraTb KPUTEPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEN U
MIPOTUBOPEUUI;

JIeNlaTh  BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX U HWHAYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MATEMaTHYECKUX YTBEPXKIACHUH (IpsMble M OT MPOTUBHOIO),
MPOBOAWTH  CAMOCTOSITENIbHO  HECIIOKHBIE  JIOKa3aTelNbCTBA  MaTeMaTU4YeCKuX  (DaKToB,
BBICTpAauBaTh AapryMEHTallMl0, MPUBOJUTH HPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHHUS,

BbIOMpaTh CrHoco0 pelieHus yuyeOHOW 3aladuu (CpaBHUBATh HECKOJBKO BAapUAHTOB pELLEHUS,
BbIOMpaTh HanboIee MOAXOASAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble uccienoBareibckne 1eiCTBUSA:

UCIIONIb30BaTh BOMPOCHl KAaK HCCIEJOBATEIbCKUNA WHCTPYMEHT TIO3HAHUA, (HOPMYIUPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOPEUNE, MTPOOIIEMY, CAMOCTOSITEILHO YCTAaHABIUBATh HCKOMOE
U 1aHHOE€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMTH IO CaMOCTOSITENbHO COCTABIEHHOMY IJIAHY HECIJIOKHBIM 3KCHEPUMEHT, HEOOJIbII0e
WCCJIEIOBAHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHHS M BBIBOABI IO pe3yiabTaTaM INPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEI0OBaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YyJbTaTOB, BHIBOJOB U
0000I1IEeHHI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IPOIECcCa, a TAKKE BbIIBUraTh MPEANOIOKEHUS O €ro
pPa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh W HU30BITOYHOCTh HH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BBIOMPATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HH(OOPMAIMIO PA3TUUHBIX
BUJIOB U (hOpM Ipe/icTaBICHMUS;

BbIOMpaTh (GopMy MpeacTaBieHHs HMH(OpMaMK M WIUTIOCTPUPOBATh peIIaeMble 3ajauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 10 KPUTEPUSM, MPEAJIOKEHHBIM YUUTENIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIE 1 CTBHSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U LIETSIMU OOILEHUS,
SCHO, TOYHO, I'PAMOTHO BBIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX TEKCTaXx,
JTaBaTh MOSCHEHUS M0 X0y pPellleHus 3ajaul, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3ysbTar;

B XoA€ OOCYXAEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HAa MOWMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXKACHUSAMH JPYrHMX YYaCTHHKOB JUanora, oOHapy>KMBaTh Pa3Muue U CXOICTBO
MO3UIHI, B KOPPEKTHON opMe GOopMyINpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;

IPEJICTaBISITh PE3YyNbTaThl PELIEHUS 3aJauyd, OKCIEPUMEHTA, HCCIIEN0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (QopMmaT BBICTYIJIEHHUS C Y4ETOM 3ajad MpEe3eHTAluu U
0COOEHHOCTEH ayTUTOPUH;




MOHMMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUAYaIbHOW paOOTHI MpHU
pelieHnn y4eOHbIX MaTeMaTHUeCKUX 3a/1ay;

MPUHUMATH 1EJIb COBMECTHOH JIEATEIHHOCTH, INIAHUPOBATH OPTaHU3AIMIO COBMECTHON PabOTHI,
pacnpenensaTh BHUIbI padoOT, JOrOBApUBAThHCS, OOCYKIaThb MPOIECC M pe3ynbTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYHIOBBIX (opMax paboTel (00CyXkaeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
ITYPMBI ¥ JIPYTHE), BBIMOJTHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JEHCTBUS C
OpYTMMH 4I€HaMHd KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM peIlleHus 3ajaud (WIM €ro 4acTb), BbIOHMpATh
crnoco0 pemeHUss ¢ Y4E€TOM HMMEIOLIMXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIOCO0AaMH CaMOIIPOBEPKHM, CaMOKOHTpOJIA TMpolecca W pe3ylbTaTa peleHHUs
MaTeMaTHYeCKOM 3aa4H;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh IIPH PEIIEHUH 3a7a4yd, BHOCUTH
KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTU IIOCTAaBICHHOM LEIU U  YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WU HEJOCTUIKEHUS 1[EJIH, HAXOIUTh OIMINOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOydeHuss B 7 KJjacce OOydalOIIMCS TMOJYyYUT CIEAYIOIIME TPEeIMETHbBIC
pe3ynbTaThl:

Pacnio3naBate uW3yueHHBIE TE€OMETpUYECKHE (DUTYpBI, OMNpENeisTh WX B3aUMHOE
pacmojioxeHue, M300pakarb TeoMeTpudeckue (UTYpHI, BBIOIHATH UYEPTEKU IO YCIOBUIO
3ajaun. M3MepsaTh JTWHEWHbIE W YIJIOBbIE BEIMYHMHBL. PemaTh 3amayvl Ha BBIYUCIICHHE IJTUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henats rpyOyr0 OIEHKY JMHEWHBIX U YTJIOBBIX BEIMYMH MPEIMETOB B PEaTbHOUN KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUUHBL.

CTpouTh 4epTexKU K TEOMETPUUECKHUM 3a7]a4aM.

[lonb3oBaTbcs NpHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh NPU3HAKK U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUN 3a/1a4.

[IpoBOIUTH TOTMUECKHUE PACCYKIECHHS C UCIIOJIB30BAHNUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThcs TMpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJBHUKOB, CBOWCTBOM
MEIUaHbl, TPOBEAEHHOW K THUIIOTEHY3€ TMPSIMOYTOJIBHOTO TPEYTrOJbHUKA, B PpELICHUU
FeOMETPUUECKUX 3aj1au.

OnpenensaTh MapauIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE O0pa3yeT ¢ HUMH
cekymas. OnpenensTh NapayuieIbHOCTh MPSMBIX C TTOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

[IpoBOAWTHh BBIYUCIICHUS W HAXOJUTh YHUCIOBBbIE U OYKBEHHbIE 3HAUEHHUS YIJIOB B
FEOMETPUUECKUX  3aJayax C  HCIOJb30BaHMEM CYMMBl  YyIJIOB  TPEYroJbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECEUCHUU ABYX MapauIeTbHBIX
NPSIMBIX CEeKyIIel. PemaTe npakTHyecKue 3a1a4n Ha HaXO0KJICHUE YTIJIOB.

Bragets moHATHEM reOMETPHUECKOTO MeCTa TOUeK. ¥ METh ONpPEeeNsITh OUCCEKTPUCY yriia
U CEpPEeIMHHBINA MEPICHANKYIISIP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUCK.

DopMyIHpPOBATH ONPEIECICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPA OKPYKHOCTH,
MOJIB30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHATH 3T CBOMCTBA IIPU PEUICHUH 33]1a4.




Biamers NmoHATHEM ONMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh HaXOIUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCH YIVIOB TPEYTOJIbHUKA MEPECEKAI0TCs B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHAUKYISPbl K CTOPOHAM TpPEYrOJbHHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biamers moHsATHEM KacaTeIbHOM K  OKPYKHOCTH, IIOJb30BAaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paauyca, IPOBEIEHHOIO K TOYKE KaCaHUsl.

[Tonp30BaTbcs  MPOCTEHIIMMU  TIE€OMETPUYECKMMHU  HEPAaBEHCTBaMHU, IIOHMMaTb UX
IIPAKTUYECKUNA CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IOMOILBIO LUPKYJIS U JINHEHKH.

K xoHny oOydenus B 8 kiacce oOydaroluiics NOMY4UT CIEIYIOIUE MPEIMETHBIE
pe3yibTaThl:

PacniosHaBaTh OCHOBHBIE BH[bI YETBIPEXYIOJIBHUKOB, MX 3JIEMEHTBHI, II0JIb30BATbCS HX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKHX 3a/ad.

[IpuMeHATH CBOWCTBA TOUKM IIEPECEUCHMs MEIMaH TPeyrojbHUKa (LEHTpa Macc) B
peueHuu 3aaay.

Brnaners noHsATHEM CpeHEN JIMHUU TPEYroJIbHUKA U TpalelMM, MPUMEHITh UX CBOMCTBA
IIpH pPELICHHH reomerpudeckux 3anad. llomp3oBarbcs Teopemon Paneca u TeopeMon O
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJIA PELIEHUS NMPAKTUYECKUX 3a/ad.

[TpuMeHsTh pU3HAKU 10100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3a1a4.

[Tons3oBatbess Teopemoil Iludaropa st pemieHHs Ie€OMETPHUUECKUX U IMPAKTHUECKUX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIElb B MPAKTUYECKUX 3a/adax, CaMOCTOSATEIbHO JesaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Brnagerp moHATHAMU CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTPOrO yria HIpsSMOYToJbHOTO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATUAMM JUIs PEILIEHUS IPAKTUYECKUX 3aad.

Boruucnsate  (pasnuyHBIME - cIOCOOAMHM)  TUJIOMIAAb  TPEYrojJbHHMKA W IUIOLIATH
MHOTIOYTOJIbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOIUMMO, KaylbKynaropoMm). [IpumeHsATh
MIOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Bnanerp NOHATHAMM BIOMCAaHHOIO M LEHTPAJIBHOTO YIVIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEeXAy XOpJAaMu (CEeKyIIMMHU) U yIile MEXAy KacaTelbHOW U XOpAOoH
IIPY PELICHNN T€OMETPUUYECKUX 3a/1a4.

Bragers moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBONCTBA OMMCAHHOTO
YETHIPEXYTOJbHUKA TP PEILICHUN 3a]au.

[IpyMeHsTh MOJIyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaT€MaTHYECKHUE MOJAETH IS
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIUMCIIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NB3YSICh, I'7I€ HEOOX0UMO, KAJIbKYJIATOPOM).

K xoHmy o0ydeHus B 9 kiacce oOydaroumuiics NOMYYUT CIEIYIOIUE MpPEIMETHBIE
pe3yabTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYrOJbHHKA  («pEHIeHHE MPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAJIBKYJIATOpPA) JUIMHBI M YIJIBI JJIS HETaOJIMYHBIX
3HAYEHHH.

[Tonp3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIAECTBOM
JUTSL HAXOKJICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUUYECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUISl HAXOXJIECHUS Pa3IMYHbBIX AJIEMEHTOB
TpPEeYrojbHUKa («pelIeHUue TPEYroJbHUKOB»), NIPUMEHSTh WX IMPU PEUICHHUH T€OMETPHUYECKUX
3azad.

Bnaners nmoHsTHAMH NpeoOpa3oBaHUs MMOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX
¢uryp. ITonp3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U
HaXOJUTh YIJbl Y MoJ00HbBIX (uryp. IlpuMeHsaTs cBoiicTBa mogo0usl B MPaKTHYECKUX 3aJadax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MUpE.

[Tonb30oBaTbcsd TEOpEMaMU O NMPOM3BENECHUHM OTPE3KOB XOpZ, O MPOU3BEACHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.




[Tonp30BaTbcss BEKTOpaMM, IOHUMATh HUX TE€OMETPHUECKMH M (DU3UYECKHH CMBICIH,
IOPUMEHATh MX B PELUICHUH TIeOMETPUYEcCKHX U (u3ndeckux 3agad. [IpuMeHsATH ckanspHoe
IIPOU3BEICHUE BEKTOPOB ISl HAXO0XKICHMS JIIMH U YIJIOB.

ITosmp30BaTbcs METOOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PELICHUH
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bnaners MOHATHAMH NPaBUIBHOTO MHOTIOYTOJIBHHMKA, UIMHBI OKPY)KHOCTH, IJIMHBI OYT'H
OKPYXKHOCTM M DPaJMaHHOW MeEpbl YIJla, YMETb BBIYMCIATH IUIOIIA[bL Kpyra M €ro yacrei.
[TpyMeEHATH MOIyYEeHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM LEHTpPHI) CUMMETpUU (PUTYP, TPUMEHSTH ABMXKECHHS IUIOCKOCTH B
IIPOCTEHILNX CITydasx.

[TpuMeHsTh MOJIyYEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUUYECKHUE MOJAEIHU JUIS
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCH, I7Ie HEOOX0IMMO, KAIBKYIATOPOM).




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Konrpoubusie IlpakTuueckue (mucpp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreitmume reomeTpuueckue GUTypsl 1
I/I)I() cBoiictBa. M3me :Hne reOMj; I/I}‘IIF;CKI/IX 14 bubmmorexa LOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
Tpeyrobuikir 22 1 https://m.edsoo.ru/7f415e2e
[TapamtenpHble psIMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [HJOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U KpyT. ['eomeTpuueckue 14 1 bubnnoreka [JOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
TosToperne, 0bobmenne snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nupposbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 HerpipexyronbHiin 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnuorexa LIOK
pOTIopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIO.:I)HI/IKOB u il/[HOI‘O OJiIIjHHBIX ¢bur 14 1 bubmmorexa LOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpy)KHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6mmoreka [JOK
6 IT i 4 1
OBTOpeHHe, 0600meHHe 3HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/n P Konrpoabnbie  IIpakruueckue (mupp )
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnnorexa [JOK
CUHYyCOB. PelieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{rHA
5 05 YKHOCTH H T1JIO yar b Kpyra g 8 bubmmorexa [TOK
by - I[V pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue nmomaaei
bu6nmoreka [JOK
6 JBHoKCHUS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 7 9 bu6nmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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