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MNOSACHUTEJIBHAS 3AITMCKA

I'eomeTpusi Kak OJMH M3 OCHOBHBIX Pa3JelOB IIKOJBHOM MaTEMaTUKH, UMEIOIIUN CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOLICHWHA M B3aUMHOE
pacIoioKeHUE, OMHPACTCS Ha JIOTHUECKYIO, JOKa3aTelbHYIO JIMHHUIO. LIeHHOCTh wu3ydeHwHs
r€OMETPHUH Ha YPOBHE OCHOBHOI'O O0IEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO OOyJarouics
YUUTCSI TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEP)KICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyKJIeHHs «OT MPOTHBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHbIE
yrBepkeHus. Ocoboe 3Ha4YeHWe NOKa3aTelbHas JMHUS UMEeT JUIA YriyOIEHHOTO W3y4eHUs
MaTeMaTHKH.

Lenbro M3yueHMsI TEOMETPHH SIBISIETCS UCTIONIB30BaHME €€ KaK MHCTPYMEHTA MPH PEeIICHUN
KaKk MaTeMaTHYeCKUX, TaK M TPAKTUYECKUX 3ajad, BCTPEYAIOIIUXCS B PEATbHON IKHU3HH.
OOyuarommiicsi TOJKEH HAYYUTHCS ONPENENATh TeOMETPUIECKYIO (DUTYPY, ONUCHIBATH CJIOBAaMHU
4epTEK UM PUCYHOK, HAWTH TIJIOMIA b 3€MEIIEHOTO YIaCTKa, PACCYUTHIBATE HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabenss wuiau TpeOyeMble pa3Mepbl Tapaxa i aBTOMOOWIS. OToMy
COOTBETCTBYET BTOpasi, BEIYUCIUTEIbHAS JIMHUS B M3ydeHUH reomerpud. [Ipu pemrenun 3amaq
MPAKTUYECKOTO XapaKTepa OOYUJarOMUNCS YIUTCS CTPOUTH MaTEMaTHUECKHE MOJIENI PeaTbHBIX
KU3HEHHBIX CHUTYallid, TPOBOJMWTH BBIUYUCICHUS M OIEHHWBATH aJIEKBATHOCTH MOJIYYEHHOTO
pe3ynbrarta.

Oco6eHHOCTh yueOHOTO Kypca yriayOJaE€HHOTO M3ydeHUsS T€OMETPUH COCTOUT B TOM, YTO
oOyyJaroruecst He TPOCTO 3HAKOMSTCS C ONPEACTIEHHBIMH OHATHSIMHE, 2 YBEPEHHO OBJIAJIEBAIOT
uMu. CylllecTBYIOIIME TeMbl MPOrpaMMbl 0a30BOr0 Kypca TeoMEeTpUM H3ydaloTcs Ha Oosee
IyOOKOM YpOBHE, a OOydYaromipecsi MpUOOpETaroT yMEHHs, IOMOTAIONIMe WM YBEPEHHO
MPUMEHITh CBOM 3HAHUS HE TOJIBKO B MaTEMaTHKE, HO U B CMEXKHBIX MpeIMeTax, MPexkae BCero
¢buszuke M HHPOpPMATHKE, a TaKXKE IMOJIb30BAThCS MOJYYECHHBIMU 3HAHUSIMH TIPU pEIIeHUU
MPaKTUYECKUX 3a]a4.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax HW3ydaercsl YrIIyOJIEHHBIM YUeOHBIM Kypc
«["eomeTpusi», KOTOPBIA BKIIOYAET CIEIYIOIIME OCHOBHBIE paszfenbl coaepkanus: «Hauama
reoMerpun», «TpeyronbHukn»,  «OxpyxHOCTHY»,  «Uerbipéxyronpuuku», «llomobuey,
«OneMeHTsl TpuroHometpumy», «llmomamm», a Ttake «Meton koopAuHAT», «BekTOph»,
«[IpeoOpazoBaHus MIIOCKOCTH.

Ha u3yuenue yuebHOTO Kypca «I'eomerpus» oTrBoautcs 306 dacos: B 7 kiacce — 68 4acoB
(2 gaca B Henmenmo), B 8 kiaacce — 68 yacoB(2 yaca B Hezmenmo), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC
Hayana reomerpun

Hcropust BOSHUKHOBEHUS U pa3BUTHA reomeTpun. HaganbHble nonsaTus reomerpun. Touka,
npsimasi, OTpe3oK, jyd. [lonsaTue 06 akcuome, Teopeme, J0Ka3aTeIbCTBE, ONPENEICHHUH.

B3anMHOe pacnosiokeHue TO4YeK Ha IpsMOW. M3MmepeHue [UIMHBI OTpE3Ka, PACCTOSHHE
MEKy TOYKAMH.

[Tonynnockoctes u yros. Buasl yrnos. M3mepenue BenuuumH yrioB. BepTukanbHble n
cMexHble yriael. [lapasuienbHble M NEpIEHIUKYISIPHBIE NpsMble. PaccTosiHME OT TOYKH 10
npsAMoil. buccekrpuca yria.

Jlomanas. Buuael  somaseix.  JiimHa  somaHou.  MHoroyroseHuku.  llepumerp
MHOT'OYTOJIbHHKA. [IOHATHE O BBIYKIIBIX M HEBBIITYKJIBIX MHOIOYT OJIbHUKAX.

[lepBuuHbIE PEACTABIEHUS O PABEHCTBE PUTYpP, UX PACIIONIOKEHUH, CAMMETPUH.

[Ipocrenmme noctpoenus. THCTpyMEHTBI U1l U3BMEPEHUN U TOCTPOCHUM.

TpeyroabHukn

Bunsr TPEYrOJIbHUKOB: OCTPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE, TYNOYTOJIBHBIE,
paBHOOEIPEHHbIE, paBHOCTOPOHHUE. MeanaHa, GucceKkTprca U BbICOTA TPEYTOJIbHHKA.

PaBencTBo TpeyrospHHMKOB. lIepBbIii M BTOpPOM MNpPHU3HAKH PABEHCTBA TPEYTOJbHUKOB.
PaBHOOeipeHHbIE TPEYroJIbHUKM U UX cBoicTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYroJIbHUKA.
Tpernii npr3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHOWIEHN MEXAYy CTOPOHAMM U YIJIaMH TPEYrojbHUKA. HepaBeHCTBO TpeyronbHHKA.
HepaBeHcTBO 0 17IMHE TOMAHOM.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTpuu. [Ipumepsl cuMmeTpun
B OKPY’KAIOIIEM MHpE.

ITapajutenbnbie npsiMbie. CymMMa yriioB MHOTOYTOJIbHHKA

[TapamnenbHOCTh NPSIMBIX, UCTOPUYECKHE CBEIEHHUSA O IOCTynare EBkIMaa U o poiu
JIoGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M MPU3HAKU MapauleIbHbBIX
npsmblx. Cymma yriioB TpeyroibHuKa. BHemnue yrisl TpeyrojibHuka. CyMMa BHYTPEHHHX YIJI0B
MHOTOYI'OJIbHUKA U CyMMa BHELIHHUX YIJIOB BBIIIYKJIOTO MHOTOYIOJIbHHKA.

IIpsiMOyroJibHbIe TPEYT 0JIbHUKH

IIpu3Haku paBeHCTBa NPSMOYIOJBHBIX TPEYroJIbHUKOB. lleprneHaukynsp v HaxkIOHHas.
CpolicTBO  MeauaHbl NPAMOYTOJBHOTO  TPEYTOJIbHMKA, NPOBEAEHHONW K  THIIOTEHY3E.
[IpssMOYToIBHBIN TPEYrONIbHUK € yriioM B 30°.

OxkpyxkHOCTH

IToHATHSA OKPYKXHOCTH U Kpyra. DJIEMEHTBI OKPY>KHOCTH U Kpyra: LEeHTp, painyc, AMaMeTp,
X0pJa, ux cBoMcTBa. B3anMHoOe pacmolioskeHne oKpy>KHOCTH U npsiMoil. KacaTenbHas u cexymas
K OKpYXHOCTU. OKPY’KHOCTb, BIIUCAaHHAas B yroJl. [IpocTeime nocTpoeHust ¢ IOMOILBIO HUPKYIIS
U JINHEUKHU.

I'eomerpuyeckune MecTa TO4eK

IToHaTHE O reoMeTpUUYECKOM MecTe To4eK. IIpumepbl reoMeTpu4ecKux MeCT TOYEK Ha
IIJIOCKOCTH. buccekrpuca yria u cepeIMHHBIA MEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUYECKUE
MecTa ToueK. OnrcaHHas OKPYKHOCTb TPEYroJIbHHKA, €€ HEeHTp. MeTo reoMETpUYEeCKUX MECT
TOYEK IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4.

ITocTpoeHust ¢ MOMOIIBIO HUPKYJIA U JTHHEHKH

Hctopuueckue ceaeHusi. OOOCHOBAaHUS MPOCTEHUIIMX IMOCTPOCHUH, ITalbl 3aJaydl Ha
IIOCTPOEHHUs, PELICHHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JINHEUKOM.



8 KVIACC
YeTbIpEXyroabHUKH

[Mapannenorpamm, ero mnpu3Hakd W cBoiictBa. IlpsMoyronbHHMK, pomO, KBampar, HX
npu3Haku M cBoiicTBa. Tpameuums. PaBHOOenpeHHast Tpamenusi, €€ CBOMCTBa M TNPH3HAKH.
[IpssmoyronbHas Tpanenus. CpeaHsist JIMHUS Tparenuu.

Cpennss nuHMS TpeyrosibHHKa. MeToJ yABOEHHS MeIuaHbl TpeyrosibHHKa. Teopema o
[IEpECEYCHUH MEIMaH TPEYyroJbHUKA.

Teopema @aneca, TeopeMa O MPONOPLHUOHAIBHBIX OTpe3kax. Teopema Bapunbona s
IIPOU3BOJILHOTO YEThIPEXYTOJIbHUKA.

LenTpanbHO-cUMMETpHUUHBIE (DUTYPBI.

IMoxoGue

[Tonobue TpeyronpbHUKOB, KodhduimeHT nomoodus. IlpusHaku mogoOus TpeyroabHUKOB.
[Ipumenenue mogo0Ust P PELIEHUH T€OMETPUUECKUX U MTPAKTUUECKUX 3a]a4.

ILnomans

[Tonsatue o mnomamu. CpoiicTBa ruIomaael reoMmerpuueckux ¢uryp. Ilpocreiinme
dbopMynbl Ui TJIOLIAAM TPEYrojbHHUKA, Mapajuienorpamma, poMmba u Tpaneuuu. [lmomaau
noa00HbIX puryp. OTHOIIEHHE TIIOIA/IeN TPEYTOJIbHUKOB.

Teopema Iludaropa

Teopema [udaropa. [Ipumenenue reopems! [ludaropa npu pemeHun NpaKTHYECKUX 3a/1a4.

JJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHI'€HC M KOTAaHT€HC OCTPOro yria MpsMOYrOJBHOTO TpPEyrojbHHKA.
Tpuronomerpuueckue ¢yHkuu yriaoB B 300, 45 um 60°. IlpomoprmoHanbHBIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTbIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY’KHOCThIO

Brnucanneie W 1EeHTpaidbHBIE YIJIBI, YTOJ MEXKIY KacaTeIbHOW W XOPAOW. YTIBI MEXIY
XOpJaMHd M CEeKylMMH. BrHucaHHble M ONHUCAaHHbIE OKPYKHOCTH TpPEYrojbHUKA U
YeThIpEXYroJibHUKM. (CBOWCTBA M NPU3HAKKM BIMCAHHOIO YETHIPEXYrojbHUKA. B3anMHoe
pacrojio’)keHue JAByX OKpyxHoctel. Kacanue okpyxHocteil. OOmme kacareiabHble K JIBYM
OKPYXHOCTSIM.

9 KJIACC
Pemienue TpeyroibHUKOB

Cunyc, kocunyc, TaureHc yriaoB oT 0° 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
@opmynsl npuBeneHus. Penienue TpeyroipHuUKoB. Teopema KOCHHYCOB M TEOPEMa CHHYCOB.
Pemenune npakTudeckux 3ajad ¢ MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpu4ECKON ONITHKHU.

Tpuronomerpudeckue GopMyIibl A1 MIIOLIAIU TPEYroJbHUKA, apaiiesorpaMMa, pomoa,
tpaneuuu. Popmyna ['epona. @opmyiia mIOMAAN BEITYKIOTO YETBIPEXYTOJIbHUKA.

ITonoOue TpeyroJbHNKOB

Xopas! U 1Mo00HBIE TPEYTOJILHUKU B OKPY)KHOCTHU. Teopema O NMPOU3BEIEHUU OTPE3KOB
XOpZ, TEOPEMBI O IPOM3BEIECHUU OTPE3KOB CEKYLIUX, TEOpemMa O KBaJpare KacaTeIbHOM.
[IpumeHeHne npu peleHnn reoMeTpudeckux 3agad. Teopemsl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

Mertox KoOpAUHAT

VYpaBHeHHe OpPSAMON Ha IIOCKOCTU. YTJIOBOM KOX(PQHUIMEHT W CBOOOIHBIN WileH, UX
rEOMETPUYECKUN cMbIc. [lapannenbHOCTh M NEPHEeHAUKYISIPHOCTh NPSMBIX (Yepe3 YyriloBON
K03 duineHT).



YpaBHeHHEe OKpyKHOCTU. HaxokaeHue nepecedyeHUid OKpPYKHOCTEH U IIPSMBIX B
koopauHarax. dopmyna paccTossHHS OT TOYKM A0 Ipsmoiu. Ilnomans mapamwienorpamMMa B
KOOpJMHATaX, MOHATUE 00 OpUEHTHPOBAHHON miowmaau. [IpumeHeHne MeTola KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

BekTopbl

Bexropel Ha muiockocT. CiloKeHHe M BbIUYMTAHUE BEKTOPOB — IpaBHJIa TPEYrOJIbHUKA U
napajiesorpaMma. YMHOXKEHUE BekTopa Ha uyuciio. Koopmunatel Bektopa. CrokeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO B KoopAuHaTax. l[puMeHnenune BEKTOpoB B
¢bu3uke, EHTP Macc.

[Tonstne o Oasumce (Ha TUIOCKOCTH). PasnmoskeHwsi BeKTOpoB 1o Oasucy. CkanspHoe
IIPOU3BEICHUE BEKTOPOB, N'€OMETPUUECKUM CMBICI U BBIPAKEHHE B JCKApPTOBBIX KOOpAMHATAaX.
JMcTpuOyTUBHOCTD CKaJipHOTO Ipou3BeneHus. CKalsipHOE MPOU3BENIEHUE U MPOELUPOBAHNUE.
[IpuMeHeHNne CKAIIPHOTO NPOM3BEACHUS BEKTOPOB JUIsl HAXOXKJICHUs JUIMH U yrioB. PemieHue
F€OMETPHUUYECKHX 3a/1a4 C TIOMOIIBIO CKAJISIPHOIO MPOU3BEACHHUS.

JJ1IMHA OKPY/KHOCTH M ILUIOLIAAb KPYyra

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. /[TMHA OKpyXHOCTHU. I'pagycHas v paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH OYr OKpyXkHocteil. Ilnomane kpyra, cekropa, cermeHta. Hcropuueckue
CBEICHUS 00 U3MEPEHUH JJTMHBI OKPY>KHOCTH U IUIOLIAAN KPYyTa.

JABHKeHHUS MJI0CKOCTH

Hentpanenas cummerpus. lleHtpanbHo-cummerpuunbie ¢urypsl. IloBopoT. OceBas
cuMMeTpusa. PUrypsl, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOU ocu. [lapanienbHslii mepeHoc.

[lonsitne nBwxeHuss u ero cpoiictBa. PaBenctBo ¢uryp. IlposiBienuss cummerpuu B
MpUpoOJe, >KUBOIKUCH, CKYIbNTYype, apxuTektype. Kommosunum nBwxeHuil (mpocteifiiue
npuMepsl). [IpumeHeHne B reoMeTpuyecKux 3a1adax.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUSA» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTATbI OCBOCHHUS MPOIPAMMbI TI0 MATEMATHKE XapaKTEPU3YIOTCS B YaCTH:

1) naTprMoTH4eCKOro BOCIIUTAHUSA:

NPOSIBICHMEM HMHTEpeca K MPONUIOMY W  HACTOSIIEMY POCCHHCKOH MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHSM POCCHICKMX MATeMaTHKOB W POCCHICKOM
MaTeMaTUYeCKOM MIKOJIbI, K UCIIOJH30BAHUIO 3THX JTOCTH)KEHUI B IPYTUX HAyKaX U MPHKIATHBIX
chepax;

2) rpaIaHCKOT0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTHIO K BBIMOJHCHUIO OOS3aHHOCTEH TpaKJIaHMHA M pealu3alMd €ro mpas,
NPEACTaBICHHEM O MAaTEMaTHYECKMX OCHOBaX (GYHKIMOHHPOBAHHS Pa3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYP TPakIaHCKOTO 0O0IecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKIEHUIO STHYECKUX TPOOIIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPHUMEHEHHUEM JIOCTH)KCHUM
HAYKH, 0CO3HAHHEM BaYKHOCTH MOPATBbHO-3THUECKHUX MTPUHIIUITOB B ACATEIBHOCTH YUEHOTO;

3) TPYAOBOr0 BOCIIUTAHHUSI:

YCTAHOBKOW Ha aKTUBHOC y4acTHE B PEHICHUH MPAKTHYECKUX 3a/7a4 MaTeMaTHYeCKOM
HAIMpPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MATEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHHH BCE
JKM3HU JUTS YCIIEITHOM TPO(eCCHOHANBHON IESITEIbHOCTH H Pa3BUTHEM HEOOXOJUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM MW TOCTPOCHHEM HHIMBUIYaJbHONH TpPACKTOPUH O0Opa3oBaHUs W
’KM3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TTOTPEOHOCTEIH;

4) 3cTeTHYECKOr0 BOCIIMTAHMS



CMOCOOHOCTBIO K 3MOIIMOHAIFHOMY M 3CTETHUECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKACHUN, YMEHHIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHMA:

OpHUEHTAIe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAYyYHBIX HPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, HPHUPOJAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl 4elOBEUECKON MEsTEeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTHU JJISl Pa3BUTUS LIMBUIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTEMaTUYECKOU
KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHUpPaA, OBJAJECHUEM HAaBbIKAMHU HCCIIEI0BATEIbCKON
NeSITENIbHOCTH;

6) pusmyeckoro  BocHUTAHUS, (POPMHPOBAHUS  KYJbTYpPbl  30POBbSI U
3MOLHOHATBHOIO 0J1ar0NOIyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHE 3HAHNS B UHTEPEcax CBOETO 3/I0POBbS, BEICHUS
310pOBOro o0Opa3za KH3HU (30pOBOE NMUTaHKHE, cOATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTHAbIXA,
perynspHas (usnueckas aKTUBHOCTb), C(HOPMHUPOBAHHOCTBHIO HaBbIKa peduIeKCHH, MPU3HAHUEM
CBOEr0 IIPaBa Ha OLIMOKY M TAaKOI'0 XK€ IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUSI:

OpUEHTallel Ha MpUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JUId pelleHus 3aaad B 00JacTu
COXPAaHHOCTH OKpY)KaIolllel cpejbl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCIIEICTBUI Ul OKpYXKalollel Cpeibl, 0CO3HaHHEM IJIOOAIBHOIO XapakTepa KOJIOIMUYECKHX
npo0seM U myTel UX peleHus;

8) amanTanuu K M3MEHSIIIUMCS YCJIOBHSIM CONMAIbHON U MPUPOTHOI cpebl:

TFOTOBHOCTBIO K JCWCTBUSIM B YCIIOBUSAX HEONPENECNEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO JIE€ATEIbHOCTh, B TOM UUCIIE YMEHHE YUUThCA Yy IPYTHUX
mroziel, mpuoOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHLIUU U3
OIbITA APYTHX;

HE00XOAUMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHMH, (POPMyIMpOBaTh WJEH, MOHATHS,
TUNoTe3bl 00 OOBEKTAX M SIBICHUSAX, B TOM UYHUCIIE paHEE HEU3BECTHBIX, OCO3HABATh ACHUIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI3OB, TPEOYIOLIMH KOHTpPMEp, KOPPEKTHPOBATH IMPUHUMAEMble PELIEHUs W JEHCTBHUI,
(bopMynupOBaTh U OLEHUBATH PUCKU U MOCIEACTBUS, POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynapTare ocBOEHMsS HpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromerocss OyayT cQOpMUPOBAHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
XapaKTEepU3YIOLUIMECsS  OBJIAJICHUEM  YHUBEPCAJbHBIMU  II03HABATEIbHBIMM  JCHCTBUSIMM,
YHUBEPCAIbHBIMM KOMMYHUKAaTUBHBIMU JEHCTBUSMH U YHUBEPCAIBHBIMU PETYISITUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTebHBIE YHMBEpPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Joruueckue aeMcTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXAy TMOHATUAMU, (GOPMYIUPOBATh OMpEICNeHUs TOHITHIA,
yCTaHABIMBATh CYIIECTBEHHBIM TpHU3HAK KIAacCU(PUKAIMK, OCHOBaHUs [UIsl 00O0OIIeHUs u
CpPaBHEHUS, KPUTEPUHU TTPOBOAUMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH M MPEOOPa3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIE, eIMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,



BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUHs B (PaKTax,
JAHHBIX, HAONIOACHUAX U  YTBEPXKICHHSIX, TMpeajaratb KPUTCPUU JJIS  BBISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOUeHHUM, YMO3aKIIFOUEHUM 110 aHAJIOTHH;

pa3buparh J0Ka3aTebCTBA MAaTEMATUYCCKUX YTBEPXKACHUU (TMPSAMBbIC U OT TMPOTHBHOTO),
MIPOBOJUTH  CAMOCTOSITENIFHO  JIOKA3aTelbCTBA MaTeMaTHYeCKHX (DaKTOB, BBICTPAWBATH
apryMeHTaIlMI0, TPUBOJAUTH IMPUMEPHl U KOHTPIPUMEPHI, MPUMEHSITh METOJ MaTeMaTUYECKOU
WHJIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HAKOO0JIeE TIOIXOSIIHNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHECR ).
Ba3oBble nucciienoBare/ibCKue AeiCTBUA:

WCIIOJIb30BaTh BOIMPOCH! KaK MCCIEI0BATEILCKUM HHCTPYMEHT MO3HAHMS, POPMYITUPOBATH
BOIPOCHI, PUKCUPYIOIINE TPOTUBOPEUNE, TPOOIIEMY, CAMOCTOSITEIFHO YCTAaHABIMBATH HICKOMOE 1
JTaHHOE, OPMUPOBATH TUIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTH 10 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY SKCIIEPUMEHT, UCCIIEOBaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEKITY
co0oii;

CaMOCTOSITEIFHO (OPMYIUPOBATH 00OOIIEHUST U BBIBOJBI M0 Pe3yabTaTaM MPOBEIEHHOTO
HaONIOZCHUS, WCCIICIOBAHUS, OKCIIEPUMEHTA, OIIEHWBATh JIOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIIICHMIA;

MMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATH MPEATOIOKECHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POpPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HHOOPMALINIO
Pa3IMYHbIX BUJOB U (POPM MpeACTaBICHUS;

BBIOMpaTh (QOpMy MpeAcTaBieHUs MHPOpPMAIMU U WIUTIOCTPUPOBATH pelIaeMble 3aaauu
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi 1 1X KOMOWHAIUSAMU;

OIICHUBATh  HAAEKHOCTH HMH(POpPMALIMM 1O  KPUTEPUSIM, MPEAJIOKEHHBIM WM
c(hOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXKIEHHS B COOTBETCTBHH C YCIOBHSMH U LEISMH
oOIIeH s, SICHO, TOYHO, TPAaMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TEKCTax, IaBaTh MOSCHEHUS MO XOAY PEIICHHs 33/1a41, KOMMEHTUPOBATH OJTYYCHHBIH PE3yIbTarT;

B XO/ie¢ OOCYKIEHUS 3a/aBaTh BOINPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbl, TPOOJIEMBI,
penraeMoil 3a/1a4u, BBICKA3bIBaTh HMJCH, HALICJIICHHBIC HA TIOMCK PEUICHUS, CONOCTABISTH CBOU
CYXJCHUS C CYXICHUSMH JPYTUX YYaCTHUKOB JWANIOra, OOHApYXKHMBATh PA3IHUUE U CXOJICTBO
MO3UILMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

NPEJCTABIATh PE3yNbTaThl PELICHHUs 3a7ayM, SKCIIEPUMEHTA, HCCIIEJ0BAaHUS, MPOEKTa,
CaMOCTOSITEJIbHO BEIOMPATh (POpPMAT BBICTYIICHHS C YUETOM 3a7a4 MPe3eHTALMH U 0COOCHHOCTEN
ayJUTOPUH;

MOHMMATh U HCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOW M MHIUBUAYAJIbHOU pabOTHI MpH
peleHnn Y4eOHbIX MaTeMaTHUYeCKUX 3a/ad, NPUHMMATh LelNb COBMECTHOM eSTeNbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHON PabOThI, paclpeAeisTh BUJbI PabOT, T0TOBapUBaTHCA,
00CyX/1aTh MPOLIECC U Pe3ysIbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B T'PYNIOBBIX (hopmax paboThl (0OCYKIeHHs, OOMEH MHEHH, «MO3rOBbIE
IITYPMBI» ¥ UHBIE); BHITIOIHSITH CBOIO YaCTh PA0OTHI U KOOPAWHUPOBATH CBOU AEUCTBUS C IPYTUMU



YJIeHaMH KOMAaHJbl, OIICHMBAaTh KAadyeCTBO pe3yJbTaTa M KAaueCTBO CBOErO0 BKJAJa B OOLIUN
pe3yNbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMU B3aHMOICHCTBHSI.

PeryasitTuBHbIe YHHBepcaJIbHbIe yUeOHbIe NelicTBUS
Camoopranmn3anus:

BBISIBJIATH TIPOOJIEMBI JUTSI PEIICHUS B )KU3HEHHBIX M YI€OHBIX CUTYaLUsX, OPHEHTUPOBATHCS
B Pa3JIMYHBIX NOJX0JaX IPUHSITHS PEIIeHNH (MHIMBUYalbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH, AITOPUTM PELIeHUs 3a7auu (WK ero 4acTb), BEIOUpaTh
cnoco0 pemeHUss ¢ Y4ETOM HMMEIOUIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OPMALIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAaMOKOHTPOJIA Mpollecca M pe3yibTaTa pPelIeHHs
MaTeMaTHYeCKOM 3aJjaui, CaMOMOTHBALMY U PeQIIEKCUN;

MPEeIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpPHM PELICHUM 3aJaud, BHOCHUTD
KOPPEKTUBBl B JESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWJEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yibTaTa NESATENIbHOCTH TOCTAaBJICHHOW LEIH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HaXOIUTh OIINOKY, 1aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY;

BBIpa)XaTh HMOLMU TMpPU M3YYEHHUH MaTeMaThdeckKuX OOBEeKTOB M (haKkTOB, JaBaTh
SMOIIMOHAIBHYIO OLIEHKY PELIEeHUs 3aJauu.

HNPEAMETHBIE PE3YJIbTATBI
K xonIty 00yueHus B 7 kjacce 00y4Jaromuiics TOJYyYUT CISAYIONNE MPEAMETHBIC Pe3yIbTaThl:

PacrioznaBaTth u3yueHHBIE TeoMeTpUueckhe (GUTypbl, OINpeAeisaTh HX B3aUMHOE
pacrnofioxkeHue, n300paxarb reoMeTpuieckre GUrypbl, BEITOIHITH YEPTEKHU 10 YCIOBUIO 3a/1a4H.
W3mepaTe nuHEHBIE U YIJIOBbIE BEJIMYMHBI. Pemare 3a7aun Ha BBIYMCIECHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenatb NPUKHUIIKY Y OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B PEAJIbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BbEKTOB. Pa3nmuuare pazmepbl 3TUX 0OBEKTOB IO MOPSIIKY BEJIUYUHBL.

CTpouTh 4epTexu K reOMETPUYECKUM 3aa4aM.

[Tonp30BaTbCcsi NpU3HAKaMU pPABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUH 3a]1a4.

[IpoBOAUTH JIOTUUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsi MpU3HAKAMM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB, CBONWCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSAMOYTOJbHOTO TPEYrOJbHUKA, B PEUICHUU
r€OMETPUUYECKHX 3a/1a4.

Onpenenars napauieTbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. Onpenenars NapajjieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroil IMpsIMOM.

Pemats 3a1aun Ha kiieT4atoit Oymare.

[IpoBOIUTh BBIUMCICHHUS W HAXOIUTh YHCIOBbIE U OyKBEHHBbIC 3HAUYCHHs YTJIOB B
F€OMETPUUECKHX 3a/1a4aX ¢ UCIMOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYT OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MIPU MEPECEUCHHH IBYX MapasllieIbHBIX MPSIMbBIX ceKyiei. Permars
MPaKTUYECKHE 3a7]a4l Ha HAXO0K/ICHHE YTJIOB.

Brnanets nmousituem reomerpudeckoro mecra Touek (I'MT). Onpenenats OuccekTpucy yria
U CEepeIUHHBIN MEPHEeHAUKYISAp K OTPE3Ky Kak reoMeTpuueckue mecta Ttouek. llosb3oBaThes
MOHATHEM TeoMeTpuueckoro mecra Touek (I'MT) mpu mokasarensCcTBE TeOMETPHYECKHX
YTBEPKJICHUW U MPU PELLICHUH 3a/1ay.



@OopMyJIMPOBATH ONPEIECICHUS OKPYKHOCTH MU KpYra, XOpAbl U JHAMETpa OKPYKHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JOKA3bIBATh U IPUMEHATH 3TU CBOWCTBA IIPU PELLICHUN
3az1a4.

Bilagete NnoHATHEM ONMCAaHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHTp. JlokaspIBaTh W HCIOJIB30BaTh (DAaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAIOTCSl B OJHOM TOYKE, MU O TOM, YTO CEPEAMHHBIC IMEPIECHIUKYJSAPbl K CTOpPOHAM
TPEYrOJIbHUKA MIEPECEKAOTCS B OJTHOU TOUKE.

Biagetp noHsATMEM  KacaTeJbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NIEPIEHIUKYJIIPHOCTA KACAaTEeJIbHOW U pajauyca, MPOBEAEHHOIO K TOUYKe KacaHus. J[oKa3bpIBaTh
PaBEHCTBO OTPE3KOB KAacaTEJIbHBIX K OKPY>KHOCTH, IIPOBEAEHHBIX U3 OJJTHOM TOYKH, U IPUMEHSATH
9TO B PELICHUU N'€OMETPUYECKUX 3a/1a4.

Jloka3bplBaTh M IMPUMEHATH IPOCTEUIINE T€OMETPUYECKUE HEPABEHCTBA, NOHUMATh HX
MIPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS € MTOMOIIBIO [IUPKYJIS U JIMHEHKH.

K xoniry 00ydyenus B 8 kiacce 00yJaronuics moayquT CICIYIONIUE TPEIMETHBIC PE3YIbTAThI:

Pacmio3naBate OCHOBHBIC BHUBI YETHIPEXYTOJBLHUKOB, WX JJIEMEHTHI, TOJB30BAThCS HX
CBOWMCTBAMM IIpM PEIICHWH TE€OMETPUYECKHMX 3ajgad. Pa3nuuare MNpU3HAKK W CBOWCTBA
napajuieorpaMma, poM0a M MPSIMOYrOJIbHUKA, JOKA3bIBaTh WX M YBEPEHHO MPUMEHSITH TMPHU
pEIIeHNN TEOMETPUUIECKUX 3a/1ad.

Hcnons30BaTh CBOWCTBA TOYKM TEpPECEUCHUsT MEIWaH TPEYyrojbHHUKa (IIEHTpa Macc) B
pereHny 3a1ad.

Brnagets moHsTHEM cpeaHEl JIMHUU TPeyrojbHUKa M Tpameluy, MPUMEHSITh UX CBOMCTBA
IpU  peUIeHUH TreoMeTpudecknx 3aaad. Mcnonb3zoBaTh Teopemy Daneca U Teopemy O
MIPOMOPLIMOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEIleHUs TPAKTHUECKUX 3a/1a4.

PacrioznaBath 1eHTpaibHO-CUMMETpUYHbIE (UTYPBl M HCIOJIB30BATh WX CBOMCTBA MpU
pElIeHNH 3a/ay.

Bragets noHsTHSAMU 110100MsI TPEYTOJIBHUKOB, KOAhUIIHEHTA TTOA00HS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MIMeTh mpenacTaBieHue o npeodpa3oBaHuy Noa00us U 0
noaoOHbIX Qurypax. [lonb3oBaTbecsi NMpu3HakKamMu MOAOOHSI TPEYroJbHUKOB IMPU peIIeHUU
reoMeTpuueckux 3anad. JlokaspiBaTh W MNPUMEHSTh OTHOIICHHS MPOMNOPLUUOHATBLHOCTU B
MPSIMOYTOJIbHBIX TpeyrojabHuKax. [IpuMeHsaTh mogo6ue B mpakTUYECKUX 3aavax.

BoiBoguTth M uUCHONB30BaTh mpocTeiimine (GopMmyibl JUIS  IUIOMIAAW TPEYroJbHUKA,
napajuieniorpamMmma, pomda M Tpanenuu. Bpruucnarh (pa3iauyHbIMH crioco0amMu) IUIONIalb
TPEYrolibHUKa W IUIOIIAT MHOTOYrOJbHBIX  (uryp (monb3yach, TA€ HE0O0XO0IUMO,
KaJIbKYIATOPOM). 3HATh OTHOIIEHUE TUIONIA/IeH MOJOOHBIX (PUTYp U TMPUMEHSATH MPH PELICHUU
3anad. [IpuMeHsaTh momydeHHbIe YMEHHS B IPAKTHUYECKUX 3a/1a4ax.

[Tonb3oBatbest Teopemoii [udaropa ams pemeHnus reoMeTpuYeckux U MpakTHUECKUX 3a/1ad.
CtpouTh MaTeMaTHYECKyI0 MOJEIb B MPAKTUUYECKUX 3a[auaX, CAMOCTOSITENIFHO JIENaTh YePTEXK U
HaXOJHUTh COOTBETCTBYIOIIHNE JITHHBI.

BnageTs noHsTHEM BOMCAHHOTO U LICHTPAJIBLHOTO YIJIa, YIJla MEX/1y KacaTeJIbHOU U XOPJIOH,
ONMCAaHHOM M BIIMCAHHOW OKPYKHOCTHM TPEYrOJIbHUKA W YETBIPEXYTOJIbHUKA, MPUMEHSATHh HX
CBOWCTBA MU PEILICHUHU 3a/1a4.

[IpuMeHsTh MOTy4YEHHBbIE 3HAHUSA HA NMPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJENIH JUIs
3a/1a4 peajbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YACh, T/Ie HE0OX0IUMO, KaJbKYIITOPOM).

K koHI1y 00yueHus B 9 kjiacce oOy4yaromuncs MOTydUT CIeIyIONUE IPEIMETHBIE Pe3yIbTaThl:
3HaTh TPUTOHOMETpPUYECKHE (YHKIUH OCTPHIX YIJIOB, YMETh HAXOJUTh C MX TMOMOILBIO
pa3aMyYHbIE  AJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYTOJbHUKA  («PEUIEHHE  IPSIMOYIOJIBHBIX



TPEyroJibHUKOB»). HaxoauTte (C MOMOIIbIO KAJIBKYASATOPA) JUIMHBI U YIJIBI JUISI HETAOIMYHBIX
3HAYEHUM.

[Tonk3oBaTbes (hopMynaMu MPUBEICHUS U OCHOBHBIM TPHUTOHOMETPHUUYECKHM TOXKIECTBOM
JUISL HAXOKJACHUS COOTHOIIEHUM MEX Iy TPUTOHOMETPUYECKUMHU BEITMYUHAMM.

Jloka3bIBaThb TEOPEMY CHHYCOB U TE€OPEMY KOCHHYCOB, IPUMEHATh UX IS HAXOXKJCHUS
pa3IMYHbIX  JJIEMEHTOB  TPEYrojbHUKA («PEIIEHHWE TPEYrOJAbHUKOBY), MpPU  pelIeHUU
reOMETPHUYECKUX 3a/1a4. [ [puMeHATh 1oJTydeHHbIE 3HaHUS IIPU PELICHUN IPAKTUYECKUX 3a1a4.

[IpuMeHATH TPUTOHOMETPUIO B 3a/layax Ha HAXOKJECHUE IUIOLIAJW, BBIBOJAWTH U BJIAJIETh
TPUTOHOMETPUUECKUMH (opMyIaMH JJIs IUIOIIAAM TPEYyroJibHUKA, Mapajjenorpamma, pomoa,
Tparenuy, BBIBOJUTH M NPUMEHATH Gopmyny ['epoHa u Gopmyny Ui TUIOIMIAAM BBITYKIOTO
YeThIPEX YT OJIbHUKA.

HNmets npecTaBieHne 0 TOMOTETHH, IPUMEHSTh B IPAKTUYECKUX CUTYaLUX.

Hcnonrs3oBars Teopemsl UeBbl 1 MeHemnas pu peleHny 3a1a4.

Hcnonb30BaTh TEOpEMBbI O BIIMCAHHBIX yriaX, Yrilax MeXAy XopJaamH (CeKyIIUMH) U yIie
MEK/ly KacaTeJIbHOM M XOPAOH IIPU PEIICHUH I'eOMETPUYECKUX 3aaa4. /[oka3plBaTh U IPUMEHSATH
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOPJI, O IPOU3BEIACHUU OTPE3KOB CEKYIIMX, O KBaJapare
KaCaTeJbHOU.

Bnagerp moHsATHEM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHEM MpsIMOW Ha
IJI0CKOCTU. BrnaneTs MoHATHUAMU YIIIOBOTO KO3(p@UIMeHTa U CBOOOJAHOTO 4jieHa, TIOHUMATh UX
F€OMETPUYECKUN CMBICT U CBSI3b YIJIOBOTO KOA(PQUIMEHTa C BO3pacTaHHEM U YObIBAaHUEM
TuHEeHHOW  (QyHKUMHM. VYMeThb pemarb METOAOM KOOpJAMHAT —3a/laud, CBSI3aHHbIE C
MapaJuIEIbHOCTBIO U NEPIEHIUKYISIPHOCTBIO MPSMBIX, NIEPECEUCHUEM NPSMBIX, HAXOKICHUEM
TOYEK NTepECCUECHUSI.

BbIBOIMTE M BIaAeTh YpaBHEHHMEM OKDPYKHOCTH. MCmonap30BaTh METON KOOPAMHAT JUIS
HaXO0KJCHUS MepeceueHl OKpY>KHOCTEH U NpsAMbIX. BiageTs opMynamMu paccTOSIHUSA OT TOUKU
710 TPSIMOH, IUIOIIAH MapajljieorpaMMa B KOOpJMHATaX, UMETh MOHATHE 00 OPUEHTUPOBAHHON
miomann. [lonp30BaThCsi METOOOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHATH €r0 IPU PEIICHUU
FCOMETPUYECKUX W TPAKTHYECKUX 3ajad. I[IpuMeHATs MeToJ KOOpIMHAT B IIPAKTHKO-
OPUEHTHUPOBAHHBIX FT€OMETPUUECKHUX 3a7a4uax.

Bnagers monsTHMEM BEKTOpa. YMETh CKJIA[bIBaThb M BBIUUTAThb BEKTOPBI, YMHOXKAThb Ha
4HCIIO, BJIAJETh IPABWIAMHU TPEYrOJbHMKAa M IapajulejorpaMma. Biagers mnpakTHuecKuMu
UHTEPIPETALMAMU  BEKTOPOB. YBEPEHHO IIOJIB30BAaThCAd KOOpPAMHATAMU BeKTOpa. Braners
CJIOJKEHHUEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHHUEM BEKTOPA HA YUCIIO B KOOPAMHATAX.

Nmers mpencraBieHue o 6asuce (Ha IUIOCKOCTH). PackianpiBaTh BEKTOpbl MO 0asucy.
PacknaapiBaTh BEKTOPBI CHII C IOMOIIBIO IPOELUPOBAHUS U TPUTOHOMETPUYECKMX COOTHOILICHUH.
[TpuMeHATH MoJTydeHHbIE 3HaHUS B MPOCTEHINX (PU3NYECKHX 3a/1auax.

Bitagete mOHATHEM CKaJISIPHOIO MPOU3BEACHUSA BEKTOPOB, IOHUMATh €r0 T€OMETPUYECCKUN
CMBICII M YBEPEHHO IIOJb30BaTbCSl €r0 BBIPAKECHHEM B JIEKaPTOBBIX KOOpJAMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAJISIPHOTO IPOM3BEAEHUS U €ro CBA3b C IpoelupoBaHueM. [IpumeHsTH
CKaJIIPHOE IIPOU3BEJECHUE BEKTOPOB MUl HAXOXKJEHUs JIUH U YrioB. Pemars reomerpudeckue
3a/la4d C IIOMOIIBIO CKaJsApPHOrO Ipou3BelaeHusd. MCIonp30BaTh CKaIsApHOE IIPOU3BEICHUE
BEKTOPOB B aJredpanyeckux U pU3NUecKuX 3agayax.

Biagete NMOHATHAMHU IIPaBUIBHOIO MHOTOYIOJIBHUKA, UIMHBI OKPYKHOCTH, JUIMHBI JyT'd
OKPYXKHOCTH M PAaJMaHHOW Mepbl yrjla, BBIYMUCIATH IUIOLIAAL Kpyra U ero vacred. Ilonumars
cMbICa yucna 7. [IpuMeHATh ModydYeHHbIE YMEHHMs NPU PELICHUU MPAKTUYECKUX 3ajad. 3HaTh
HCTOPHUYECKHE CBEJICHUS 00 U3MEPEHUHU JUTUHBI OKPYKHOCTH U IUIOLIAAH Kpyra.

HmeTb mpejacTaBieHue O IMpeoOpa3oBaHUMU IUIOCKOCTH, O ABMKeHMAX. Haxomute ocw,
LHEHTPhl CHUMMETpPUU (UTYp, LEHTPHl IOBOPOTA, HAXOJUTh KOMIIO3MIMHU IPOCTEHIINX
npeobpazoBaHuil. [I[pUMEHATh IBMKEHHUS TNIOCKOCTH MPH PEILICHUH T€OMETPHUECKUX 3a/1a4.

IIpuMeHATH MOTYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMaTUYECKHE MOJICIH Ul
3aJay peaJbHON XKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUUECKUX (PYHKIMH (TONIB3YSCh, I71€ HEOOXOIUMO, KAIBKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pas3nenoB u Tem KonnuectBo yacos OJEKTPOHHBIE
wn HPOTPAMMBL Bcero | Konrposbnsie E)I(ISI/IIES:;;:J)ILHLE
paboThl pecypest
1 | Hagana reometpuu. I[Ipocreiimue 15 1 https://resh.edu.ru
reOMeTpHUYECKUE PUTYPBI B UX
cBorcrTBa. M3mepenune
T€OMETPHUECKUX BEITHYNH
2 | TpeyronpHukKu 13 1 https://resh.edu.ru
3 | [MapannensHocTh. CymMa yIiioB 10 1 https://resh.edu.ru
MHOTOYTOJIEHUKA
4 | TlpssMoyroJibHbIE TPEYTOJIbHUKH 5 https://resh.edu.ru
5 | 'eomeTpuueckne HepaBeHCTBA 5 1 https://resh.edu.ru
6 | OxpyxHocTh. [eoMeTpuueckue Mmecta 13 1 https://resh.edu.ru
To4ek. [locTpoeHus ¢ MoMoIIbI0
LHAPKYJS U JTUHEUKH
[ToBTOpeHue, 060061IEeHNE, 7 1 https://resh.edu.ru
CUCTEMAaTU3ALMsI 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 68 6
ITPOI'PAMME
8 KIIACC
No HaumeHnoBanue paszienoB u TeMm KonnyecTBo yacos ONeKTPOHHBIE
wn FIPOTPAMMEL Bcero | KonTposibHbie E)%P;%)f :;;I ZJ)IBHH o
paboThI
pecypesl
1 | YeTbIpEXyTroabHUKH 16 1 https://resh.edu.ru
2 | [logoOue 13 1 https://resh.edu.ru
3 | [Tmomans 11 1 https://resh.edu.ru
4 | Teopema ITudaropa u Hauama 10 1 https://resh.edu.ru
TPUTOHOMETPUH
5 | Ymibl u 4eThIpEXYTOJIbHUKH, 10 1 https://resh.edu.ru
CBSI3aHHBIE C OKPY’KHOCTBIO
6 | IloBTOopenue, obo0mIEeHHE, 8 1 https://resh.edu.ru
CHCTeMaTH3alusl 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 68 6
I[TPOI'PAMME
9 KJIACC
Ne HaumeHoBaHMe pa3aenoB U TeM KonmnuecTBo yacos DNeKTpOHHBIE
n/n IIPOrPaMMBbI Boero | KomTpombHbie (1161/1(bp0BHe)
paGOTEL oOpa3oBaTenbHbIe
pecypchl
1 | Pemienue TpeyroiabHUKOB 17 1 https://resh.edu.ru
2 | [lopoGue TpeyroJbHUKOB 9 1 https://resh.edu.ru
3 | Metoa koopauHaT 9 1 https://resh.edu.ru
4 | Bextopsl 10 1 https://resh.edu.ru




5 | JAnvHa OKpY)KHOCTH | IJIONIAIb Kpyra 8 1 https://resh.edu.ru
6 | JIBmKeHHs IIIOCKOCTH 5 https://resh.edu.ru
7 | [loBTOpeHwue, 06001IeHNE, 10 1 https://resh.edu.ru
cHCTeMaTHu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6
ITPOI'PAMME

COJAEPKAHUE OBYYEHMUSA

JlaHHBIN pa3zaelr mporpaMMbl COCTABIIECH JUIS:

- oOyuarommxcs 8 kiaccoB (2023/24 y4eOHBI TOM) — C Y4E€TOM COJIEpXKaHUS TpeaMera
«I'eomeTpus», N3y4eHHOTO paHee B 7 Kilacce.

- obOyuarommxcs 9 ximaccoB (2023/24 y4ueOHBIM TOA) — C y4eTOM COJCp)KaHUS TpeaMera
«["eomeTrpus», u3yueHHOro paHee B 7-8 Kiaccax.

8 KVIACC
YeTbIpEéXyroJbHUKH

HepaBenctBo o umHe somanoil. Ilapamnenorpamm, ero npU3HAaKM M CBOMCTBA.
[IpssmoyronbHUK, poMO, KBajapaT, MX NIpu3HaKu M cBoiictBa. Tpanerms. PaBHoOenpenHas
Tpanenus, e€ cBoMcTBa U pu3Haku. [IpsimoyronsHas tpanernus. CpeaHsis TUHUS TpaneIu.

CpenHsas nuHMS TpeyrojbHHKa. MeToJ y/ABOEHHS MeauaHbl TpeyrosbHHKa. Teopema o
MepeceyeHy MeIaH TPEyroJbHUKA.

Teopema @aneca, TeopemMa O MPONOPIMOHAIBHBIX OTpe3kax. Teopema Bapuubona st
MIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LenTpansHO-cUMMeETpHUUHbIE (QUTYPBI.

IHoxoome

[Tonobue TpeyronpbHUKOB, KOdhdumueHT nomoodus. [IpusHaku mogoOus TpeyroabHUKOB.
[Ipumenenue noaoOUs MPU PEHICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Ilnomann

[Tonatue o mnomamu. CpoiicTBa mIomaneld reomerpudeckux ¢uryp. Ilpocreiimue
dbopMynbl Ui TJIOWIAAM TPEYrojibHHUKA, Mapajuienorpamma, poMmOa u Tpaneuuu. [lmomaau
noa00HbIX puryp. OTHOIIEHHE TUIOIAIel TPEYTOJIbHUKOB.

Teopema Iludaropa

Teopema [Tudaropa. [Ipumenenne reopems! [Iudaropa npu pemreHnn NpaKTUIECKUX 3a/1a4.

JJieMeHThl TPUTOHOMETPHH

CuHyc, KOCUHYC, TAaHT€HC M KOTAaHT€HC OCTPOro yria MpsSiMOYrOJBHOTO TpPEyrojbHHKA.
Tpuronomerpuueckue ¢yHkuuun yrinoB B 30°, 45°u 60°. IlpomopimoHanbHble OTPE3KH B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl M 4eThIPEXYTroJIbHUKHU, CBA3aHHbIE C OKPY/KHOCTHIO

[ToHATHS OKPYKHOCTHU U Kpyra. DJIEMEHTHI OKPYKHOCTH M Kpyra: LIEHTp, paauyc, AMaAMETP,
XopJa, UX CBOMcTBa. B3auMHOe pacrosioxkeHue OKpyKHOCTH U npsimMoil. KacaTenbHas u cexyas
K OKpYKHOCTH. OKpYKHOCTb, BHIUCAHHAS B YTOJI.

Bnucanuble W LEHTpanbHBIE YIUIBI, YTOJ MEXIY KacaTeIbHON M XOpJIOH. YTIBI MEXITY
XOpJaMu M CEeKyuMMU. BrucaHHble M ONHUCaHHbIE OKPYKHOCTU TpPEYrojbHUKA U
YeThIpEXYroibHUKM. (CBOWCTBA M TPU3HAKKM BIUCAHHOTO YETHIPEXYrojbHUKA. B3auMHoe
pacmolio’)keHue JAByX OKpyxHocTei. Kacanue okpyxknocteil. OOmme kacaTelnbHbIE K IBYM
OKPY>KHOCTSIM.

9 KJIACC
Pemenue TpeyrojibHUKOB



Cunyc, kocunyc, TanreHc yriioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
@opmyibl npuBeneHus. PelieHne TpeyroiabHUKOB. TeopemMa KOCHHYCOB M T€OpeMa CHUHYCOB.
Pemenune npakTtuueckux 3ajad ¢ MCIOJb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1ay reoMeTpu4eCcKOM ONTHKHU.

Tpuronomerpudeckue GOpMyIIbl A MJIOMIATN TPEYroJbHUKA, MapaiieiorpaMMa, poMoa,
tpanenuu. @opmyna ['epona. @opmyna mIonIaau BeITYKIOTO YEThIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHNKOB

Xopas! U 1moo0HBIE TPEYTOJBHUKN B OKPY)KHOCTH. TeopemMa O NMPOU3BEICHUU OTPE3KOB
XOpZ, TEOpPEMbl O IPOM3BEJICHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBajJpare KacaTeIbHOM.
[IpuMeHeHne Npu peleHuu reomerpudeckux 3azad. Teopembl Uesbl 1 Menenas. Ilonstue o
TOMOTETHH.

MeTtox KOOPpAUHAT

VYpaBHeHHE NpsIMONW Ha IJIOCKOCTU. YTJIOBOM KO3(G(UUMEHT U CBOOOAHBIM YJIEH, UX
reoMeTpuueckuid cmbicia. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTh NPSMBIX (depe3 YriioBOi
K03 UIIUEHT).

VYpaBHeHHE OKpyKHOCTH. Haxo)kJIeHue nepecedeHHil OKpYKHOCTEM M MpsAMBIX B
koopauHaTax. Popmysna paccTOsHHS OT TOUKM a0 mpsmol. [lnmomans mnapamienorpamMma B
KOOpJMHATaX, MOHATHE 00 OpHEeHTHpOBaHHOHN miomaau. [IpumeHeHne MeTola KOOpAWHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX F€OMETPUUECKUX 3a4a4ax.

BekTopbl

Bextopsl Ha muiockocTu. CiokeHHe UM BBIYMTAHHUE BEKTOPOB — MpaBHJia TPEYroJIbHUKA U
napajieorpaMma. YMHOKeHHE BekTopa Ha uynciio. Koopmunatel Bektopa. CrokeHue u
BBIYMTAHNE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCJIO B KoopanHaTax. [I[pumMeHeHne BEKTOPOB B
(u3uKe, EHTp Macc.

[Tonatue o Oa3uce (Ha TIOCKOCTH). PasmoskeHuss BEKTOpoB Mo Oasucy. CKamasipHOE
MIPOU3BEACHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAKEHHE B JAEKAPTOBBIX KOOpPIMHATAX.
JIMcTpuOyTUBHOCTD CKaJSipHOTO Ipou3BeneHus. CKalsipHOe MPOU3BeIeHUE U MPOELUPOBAHNUE.
[IpuMmeHeHne CKalIsIpHOTO MPOU3BEACHUS BEKTOPOB Ui HAXOXKIEHUS JUIMH M yriioB. Pemienue
reOMETPUYECKUX 33/1a4 C IIOMOIIBIO CKAJIIPHOTO MTPOU3BEICHUS.

JIMHA OKPYKHOCTH U IJIOIIAb Kpyra

[IpaBunbHBIE MHOTOYTOJBHUKU. J{MHa oKpy:kHOCTH. ['pagycHast u paguanHas mepa yria,
BBIYMCIICHUE JUIMH Iyr OKpyxkHocTed. [lmomaap kpyra, cekropa, cermeHTa. Mcropuueckue
CBEICHUS 00 U3MEPEHUH JITUHBI OKPY>KHOCTH U IUIOIIAAN KPYyTa.

JIBM:KeHUSI IJIOCKOCTH

HentpansHas cummerpus. lleHtpanbHO-cummerpuunble ¢urypbl. [loBopot. OceBas
cummeTpus. OUrypel, CHMMETPUYHBIE OTHOCUTENILHO HEKOTOpoil ocu. [lapaenbHblii epeHoc.

[Tonsitne nBwxeHUss U ero cpoiictBa. PaBenctBo ¢uryp. IlposBrneHuss cumMMmerpuu B
MpPUpPOJe, >KUBOIKUCH, CKYIBNType, apxuTekType. Kommosunuum nBmwxeHuil (mpocTteifiiue
npumepsl). [IpuMeHeHre B reoMeTpUYeCcKUX 3aauax.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne HanmenoBanue pas3nenoB u Tem KonnuectBo yacos OJEKTPOHHBIE
/o IPOTrpaMMbI U(POBHI
/ porpa Bcero | KontponbHbie E)Lépg.)?l,)(?BaTeeJ)Ibele
paboTsl pecypent
1 | YeTpIpEXyroabHUKH 14 1 https://resh.edu.ru
2 | TlogoGwue 13 1 https://resh.edu.ru
3 | Mnomanm 11 1 https://resh.edu.ru
4 | Teopema Ilugaropa u Hauana 10 1 https://resh.edu.ru
TPUTOHOMETPUHU
5 | Vbl ¥ 4eThIpEXYTrONbHUKH, 12 1 https://resh.edu.ru
CBSI3aHHBIE C OKPYKHOCTBIO
6 | IloBTOpenue, o0obIICHNE, 8 1 https://resh.edu.ru
CHUCTEeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 6
ITPOI'PAMME

9 KJIACC
Ne | HamMmeHOBaHHE pa3aenoB U TeM KonnuectBo wacos DIEeKTPOHHBIE
w/n HpOTpaMMe Bcero KoHTtponbHbIe E)%Ig)f :;;I ZJ)IBHH o
paboThI pecypes!
1 | IloBTOpeHUE U aKTyaTM3aIms 6 1 https://resh.edu.ru
2 | Ilomobue TpeyroJpHUKOB 3 0 https://resh.edu.ru
3 | Pemenue TpeyroibHUKOB 12 1 https://resh.edu.ru
4 | Bekropsl 14 1 https://resh.edu.ru
5 | Meton koopauHAT 9 1 https://resh.edu.ru
6 | JlnmuHa OKpY>KHOCTH U TUIOIIA/Ib 10 https://resh.edu.ru
Kpyra
JIBOKEHUS TIJIOCKOCTH 6 0 https://resh.edu.ru
8 | [ToBTOpenue, o6oOIIEHNE, 8 1 https://resh.edu.ru
CHCTEeMaTHu3allus 3HaHUU
OBIIEE KOJIMYECTBO UACOB 68 6
I10 [TPOT'PAMME




