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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust kKak OJMH U3 OCHOBHBIX PA3/EJIOB IIKOJIBHOM MaTeMAaTHKH, UMEIOLIUI CBOEH
[EeNbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOWICHWHA W B3aUMHOE
pacroJio’)KEeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00IEro 00pa30BaHUs 3aKJIIOUAETCS] B TOM, YTO OOyYarouiics
YUUTCS TPOBOAMUTH JOKa3aTEJbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUs,
JIOKa3bIBaTh WCTHHHBIC YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOJUTH
paccyKJIeHUs «OT IPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (OPMYIUPOBATH OOpaTHEIE
yrBepxkaeHus. Ocoboe 3HaueHHe NoKa3aTellbHas JIMHUS MMEET s YriayOJEHHOTro HM3y4eHMs
MaTeMaTHKH.

[enbro n3yueHusi reOMETPUH SIBJIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA MPU PELICHUH
KaK MaTeMaTH4eCKMX, TaK W MPAKTUYECKUX 3aJay, BCTPEYAIOIIMXCS B pEabHOM JKU3HU.
OOyyaromuiics J0HKEH HAYyYUThCS ONPEAEIATh TEOMETPUUECKYIO (GUTYpPY, OIUCHIBATH CIIOBAaMU
4epTéX WIM PUCYHOK, HAWTH IUIOIIAJ(b 3€MEJBHOTO YYacTKa, PacCUUTHIBATh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Kaless Win TpeOyeMble pa3Mepbl rapaxa Uuisi aBTOMOOWIISA. DTOMY
COOTBETCTBYET BTOpasi, BRIUMCIUTENbHAS JUHUS B M3ydeHUM reomerpud. [Ipm pemenun 3anad
MPAKTUYECKOr0 XapakTepa 00yJaroluiics yUuTCs CTPOUTh MaTeMAaTUYECKUE MOJIENIN peallbHBIX
KU3HEHHBIX CHUTYyaIllMii, MPOBOJUTH BBIUMCICHUS W OIEHWBATH AJEKBATHOCTHh TMOJY4YEHHOTO
pe3ynbrarta.

OcoOeHHOCTh yueOHOTO Kypca yriTyOJIEHHOTO M3ydeHUsS T€OMETPUH COCTOUT B TOM, YTO
oOyuaronigecs: He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHITUSAMHU, @ YBEPEHHO OBJIA/IEBAIOT
uMu. CylllecTBYIOIIME TEMbl MpOrpaMMbl 0a30BOTO Kypca T'€OMETpHM H3ydaloTcs Ha Ooiee
IyOOKOM YpOBHE, a OOydJaromipecsi MpUOOpETaroT YMEHHs, IOMOTAIONIMe WM YBEPEHHO
MPUMEHSTh CBOM 3HAHUS HE TOJIbKO B MaTEMaTHKE, HO U B CMEXHBIX MpeIMeTax, MPexkae BCero
¢buszuke M HHPOPMATHKE, a TaKXKE IMOJIb30BATHCS MOJYYEHHBIMU 3HAHHUSIMH TPU PELICHUU
MPaKTUYECKUX 3a]au.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax HW3ydaercsl YIrIIyOJIEHHBIM y4eOHBIM Kypce
«["eomeTpus», KOTOPBIA BKIIOYAET CIEIYIOIIME OCHOBHBIE pazfenbl coaepkanus: «Hauama
reoMerpun», «TpeyronbHukn», «OKpyKHOCTHY»,  «UerbipéxyronpHuku», «llomobuey,
«OneMeHThl TpuroHomerpumy», «llmomamm», a Takke «Meton KoopAuHAT», «BekTOphI,
«[IpeoOpazoBaHus MIIOCKOCTHY.

Ha u3yuenne yuebHOTO Kypca «I'eomerpus» otBoautcs 306 vacos: B 7 kitacce — 102 yaca
(3 gaca B Heneno), B 8 kimacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 ygaca (3 vaca B
HEJIEIIO).

COJAEPKAHUE OBYUYEHUSA

7 KJIIACC

Hayana reomerpuu

Hcropuss BO3HHUKHOBEHUS MW pa3BUTUA TeoMeTpuHd. HaudanpHble IOHATHS TI'E€OMETPHUHU.
Touka, nmpsimas, 0Tpe3oK, Jiy4. [loHsTHe 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, OMPEIEICHHH.

B3anMHOe pacroiiokeHue TOYeK Ha mnpsmMol. M3mepeHue IIuHBI OTPE3Ka, PACCTOSHUE
MEX1Yy TOYKAMMU.

ITonynnockoctes U yroa. Buasl yrinos. M3mepenue BenuyuH yrios. BeprukanbHble U
cMexHble yriael. [lapasuienbHble M NEpIEHIUKYISPHbIE IpsMble. PaccTosHMe OT TOYKH 10
npsMoM. buccekrpuca yria.

Jlomanas. Bugasl somanbix. JnmHa <~ snomaHoi.  MuoroyronsHuku. I[lepumertp
MHOTOYroJbHHUKA. [IOHSATHE O BBIMYKIIBIX U HEBBIYKJIBIX MHOTOYT OJIbHUKAX.

[lepBuuHBIE MpeACTaBIECHUS O PaBEHCTBE (DUTYP, UX PACTIONOKEHUN, CHMMETPHUH.



[Ipocrenmme nocrpoenus. IHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOEHUN.

TpeyrojabHuku

Bunst TPEYrOJIbHUKOB: OCTPOYT'OJIbHBIE, IIPSIMOYT OJIBHBIE, TYIIOYT OJIBHBIE,
paBHOOeIpeHHbIE, paBHOCTOpOHHHUE. MennaHa, OMCCeKTpUca U BBICOTa TPEYrOJIbHUKA.

PaBencTBo TpeyrosbHUKOB. [lepBblii M BTOpOM NpPU3HAKM PABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOe/ipeHHbIE TPEYroJbHUKH W HMX CBOWCTBA. [Ipu3HaKk paBHOOEIPEHHOTO TPEYroJbHHKA.
Tpernii npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHolIeHNs MEXy CTOPOHAMHU U yIJIaMU TpeyrojbHuKa. HepaBeHCTBO TpeyrosibHUKA.
HepageHcTBO 0 uIMHE TOMaHOM.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOWCTBA OCEBOM cuMMeTpHr. [IpuMepsl cCUMMeETpHUH
B OKPY’KAOIIIEM MUDE.

MapannenbHblie npsimbie. CymMMa yIiioB MHOTOYTOJIbHUKA

[TapamienpHOCTE NPAMBIX, UCTOPUYECKHE CBENCHMs O MOcTynare EBkimga u o poau
JloGaueBCKOro B OTKPBITUM HEEBKJINMJI0BOW reoMeTpuu. CBONCTBA M NMPHU3HAKU NapauIeIbHBIX
npsmbeix. CymMMa yrjioB TpeyrosibHMKa. BHemHue yriasl TpeyrojpHuka. Cymma BHYTPEHHHX
YIJIOB MHOTOYTOJIbHAKA M CYMMa BHEIIHHUX YIJIOB BBIIYKJIOIO MHOIOYTOJIbHHKA.

IIpsimoyroJibHbIE TPEYT0JIbHUKH

[Ipu3Hakyn paBeHCTBA NMPAMOYTOJBHBIX TPEYrOJBHUKOB. [lepneHauKysissp W HAaKJIOHHAas.
CBOMCTBO Me€IMaHbl NPSIMOYTOJBHOTO  TPEYrOJIbHMKA, TMPOBEIEHHOM K THIIOTEHY3E.
[IpsAMOYTOBHBIN TPEYTONIBHUK € yIiioM B 30°.

OxpyxHOCTH

[loHATHS OKpPY)KHOCTH M Kpyra. OJIEMEHTBl OKPYXXHOCTHM M Kpyra: LEHTp, paauyc,
IaMeTp, XO0p/a, X CBOMCTBA. B3auMHOE pacronokeHne OKpyKHOCTH U npsMol. KacarenpHas
U CeKylas K OKpYXHOCTH. OKpyXHOCTb, BOUCaHHas B yroj. lIpocreilime mocTpoeHus ¢
ITOMOIIBIO HUPKYJIS U JTUHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[TonsTE O reoMeTpuYeckoM MecTe TodeK. IIpuMeprl reoMeTpuyYecKux MECT TOYEK Ha
IJIOCKOCTH. buccekTprca yriia u cepeIuHHBINA NMEPIEHIUKYIAP K OTPE3Ky KaK T€OMETPUYECKUE
MecTa ToyeK. OnucaHHas OKPYKHOCTb TPEYroJIbHHKA, €€ HeHTp. MeTo reoMeTpu4ecKuxX MeCT
TOYEK IPU PELICHUH F€OMETPUYECKHX 3a1a4.

IMocTpoeHusi ¢ MOMOIIBIO HUPKYJISA U JIJUHEHKH

Hctopuueckue cBeaeHusi. OOOCHOBaHUS MPOCTEHIIMX IOCTPOEHMM, 3Tambl 3a7ayd Ha
IIOCTPOCHHS, PELLICHUE 3aa4 Ha IIOCTPOEHUE LIUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEéXyroJIbHUKH

[Tapannenorpamm, ero mnpus3Haku U cBoictBa. [IpsMoyronpHuK, pomO, KBaapaT, HX
npu3Hakd U cBoicTBa. Tpamenusi. PaBHOOenpeHHas Tpamenwusi, €€ CBOWCTBA W IMPH3HAKU.
[IpsmoyronbHas Tpanenus. CpeqHsis JIMHUS TPANCLUu.

Cpennsiss nMHUS TPEyrojbHUKAa. MeTon yJIBOEHHMsS MeIuaHbl TpeyrosbHUKa. Teopema o
NIEPECEUEHUH MEINaH TPEYroJIbHUKA.

Teopema ®aneca, TeopeMa 0 NPONOPLUOHAIBHBIX OTpe3kax. Teopema BapuHboHa s
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpasibHO-CUMMETPUYUHBIE (HUTYPHI.

ITomooue

[Togo6ue TpeyronbHUKOB, Kodpduument nomodus. [IpusHaku mogoOus TPEeyroabHUKOB.
[Tpumenenne mo100us MPH PeLICHUH T€OMETPHUECKUX M MPAKTHUECKUX 3a/1a4.

Ilnomannp

[lonsitue o mnomanu. CBoifcTBa muomanei reomerpudeckux ¢uryp. Ilpocreitmme
dopmynbl Ui TUIOINAM TPEyrojbHHKa, MapajuierorpaMma, pomba u Tpamnenuu. Ilmomanu
1n0100HbIX (puryp. OTHOIIEHHUE MJIOIIAICH TPEYrOJIbHUKOB.



Teopema IIngaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemieHUH MPAKTUYECKUX
3ajad.

DJIeMeHThI TPUTOHOMETPUH

CuHyC, KOCMHYC, TAaHI'€HC M KOTAHI'€HC OCTPOro yrjia IMpsSIMOYIOJBHOTO TpPEyroJibHHKA.
Tpuronomerpuueckue ¢yHkuun yrios B 30°, 45°u 60°. IlpomopuuoHanbHble OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yr1ibl M 4eThIPEXYTroJIbHUKH, CBA3aHHbIE C OKPY’KHOCTBIO

Brnucannbple M LEHTpalbHBIE YIUIBI, YTOJ MEXIY KacaTeIbHONM M XOPIOH. YTIIBI MEXIY
XOpJAaMHU M CEeKyllMMHU. BrucaHHble U ONHUCaHHBIE OKPYKHOCTH TpPEYroJlbHUKa U
4eTbIpEXyroJbHUKU. CBOHCTBA M TPU3HAKM BIHCAHHOTO YETHIPEXYroJibHUKA. BzanmHoe
pacroio’keHne JByX OKpyxkHoctei. Kacanme okpyxnHocteit. OOmme kacaTelnbHBIE K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyrojibHUKOB

Cunyc, kocuHyc, TaHreHc yrioB or (0°mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
Tox1ecTBO. PopMynbl npuBeaeHUs. Penienue TpeyrojibHUKOB. Teopema KOCUHYCOB U Teopema
CUHYCOB. PellleHre mpakTUYeCKUX 3a/ad C HCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CUHYcOB. PelieHue 3aja4 reoMeTpuuecKoil ONTHKH.

Tpuronomerpuueckue Gopmynbl A IIOMAAN TPEYroabHHUKA, apajuieorpaMmma, pomoa,
Ttpanenuu. Popmyna ['epona. @opmyra mIoMIaAN BEITYKIOTO YE€THIPEXYTOIbHUKA.

ITonoOue TPEeyroJiLHUKOB

Xopapl U MOJ0OHBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema 0 MpOU3BEIEHUU OTPE3KOB
XOpA, TEOpeMbl O MPOU3BEACHUU OTPE3KOB CEKYIIHX, TEOpeMa O KBaJpaTe KacaTeJbHOW.
[Ipumenenne npu pemieHuU reomerpudeckux 3agad. Teopembl UeBbl 1 Menenas. [lonarue o
TOMOTETHH.

MeTtox KOOPAUHAT

VYpaBHEeHHE TPSAMOM Ha TUIOCKOCTH. YTJIOBOH KO3(PQPUIIMEHT W CBOOOJHBIN YJIEH, HMX
reoMeTpuueckuil cmbicia. [lapannenbHOCTh U MEPHEHAUKYISIPHOCTh HPSMBIX (Uepe3 YriioBOi
ko3 durmeHT).

VYpaBHeHue OkpyxHOCTH. HaxokaeHue nepecedeHuil OKPYXKHOCTEM W TpsSMbIX B
koopauHatax. dopmyna paccTosiHUS OT TOYKM 10 mpsmoil. [lnomane mapamienorpamma B
KOOpJMHATaX, MOHATHE 00 OpHEeHTHpOBaHHOU miomaau. [IpumMeHeHne MeTola KOOpAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3aauax.

BekTopnl

Bekropsl Ha mockocTH. CloKeHHE U BBIUUTAHUE BEKTOPOB — IMPABUJIA TPEYrOJbHUKA U
napajuienorpaMmma. YMHOXKeHUE BekTopa Ha uyucio. Koopaunatel Bektopa. CroxkeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHHUE BEKTOpA HA YHUCIO B KoopauHaTax. [[pumMeHeHne BEKTOpOB B
¢buzuke, LIEHTP Macc.

[lonstne o ©Oasuce (Ha miockoctu). Pa3nokeHust BekTopoB Mo Oasucy. CkamsipHoe
MIPOU3BEICHUE BEKTOPOB, T€OMETPUUECKHUI CMBICT U BBIPAKEHHUE B JCKAPTOBBIX KOOpAMHATAX.
JIcTpuOyTUBHOCTD CKaJSIpHOTO Tpou3BeneHus. CKalsgpHOe MPOU3BENIEeHUE U MPOCIUPOBAHUE.
[IpuMeHeHne CKaNsIpHOTO MPOM3BEACHHUS BEKTOPOB JUIsl HAXOXKJEHUS JUIMH W YIJIOB. Pemienue
F€OMETPUUECKHX 3a/1a4 C TIOMOIIBIO CKAJISIPHOTO MPOU3BEACHHUS.

JJIMHAa OKPY/KHOCTH M IUIOIIAAb KPYyra

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[TMHA OKpykHOCTU. ['pagycHas U paguaHHas Mepa yria,
BBIYUCIIEHUE JUIMH Jyr OKpyxkHocTei. Ilnmomans kpyra, cekropa, cermeHta. Mcropuueckue
CBEICHUS 00 U3MEPEHUU JITUHBI OKPY>KHOCTH U TUIOMIAIN KPYyTa.

JABHKeHHS MII0CKOCTH



Hentpanbnas cummerpus. LlenrpansHo-cummerpuunbie  ¢urypel. IloBopor. Oceas
cumMeTpusd. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. [lapasienbHbii mepeHoc.

[lonsite nBWXeHUss u ero cpoiictBa. PaBenctBo ¢Quryp. IlposiBieHuss cummeTpuu B
IIPUpPOJE, JKUBOIIMCH, CKYyJIbOTYype, apxuTekrype. Kommosunum naBwxkeHuil (mpocreiimiue
npumepsl). [IpuMeHeHne B reoOMETpUYECKUX 3aauax.
IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA VYIJYBJIEHHOM YPOBHE OCHOBHOI'O OFBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI M0 MaTEMAaTHUKE XapaKTEPHU3YIOTCS B
YacTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUSA:

MPOSIBJICHUEM MHTEpeca K TNPONUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTEeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUUCKHUX MATEMaTUKOB H POCCHUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO ITUX JOCTHKEHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3alliid ero Ipas,
MPEACTABICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYpP TPakJIaHCKOTO OOIecTBa (Hampumep, BHIOOPBI, OTIPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HaHUEM BAKHOCTU MOPATBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy/10BOr0 BOCIIMTAHMS:

YCTAHOBKOW Ha AaKTUBHOE y4acTHE B PEIICHUM NPAKTHYECKUX 3aJa4 MaTEeMaTUYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCeEil
KU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM HWHIAMBHUAYaJbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 2cTeTH4eCKOro BOCIIMTAHMS:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M OSCTETHUECKOMY BOCHPUATHIO MaTeMaTUYECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHUH, YMEHHUIO BUAECTh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTEli HAYYHOTO NMO3HAHUA:

OpUEHTAIle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX MpEICTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeloBeKa, NPUPOJbl M OOIIecTBa, MOHUMAHHEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4eloBEeYecKON MAESITeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEeMaTUKU U MAaTEMaTUYECKO I
KyJIbTypOM Kak CpEICTBOM IO3HAaHUS MHpA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIbCKON
NEeSTENbHOCTH;

6) pusuyeckoro - BocHMTAHMS, (OPMHPOBAHUS  KYJbTYPbl  310POBbS W
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

TOTOBHOCTBIO TMPUMEHSTh MATeMAaTHYECKHE 3HaHUSI B MHTEPECAax CBOETO 3J0pPOBbS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0rn4eCKOro0 BOCIIUTAHUSA:

OpUEHTAIle Ha MPUMEHEHHWE MATeMAaTUYECKUX 3HAHWM JUIS pEIleHUs 3a1ad B 00JIacTu
COXPAaHHOCTH OKPYKAIOIIEeH cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKH MX BO3MOKHBIX
MOCJICJICTBUH ISl OKPYXKAIOLIEH Ccpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X pelieHus;



8) ajanTanmu K M3MEHSIOLIMMCS YCJIOBUAM COLMAJIBHON 1 IPUPOJIHOM Cpe/bl:

TFOTOBHOCTBIO K JICHCTBUSM B YCIIOBHUSIX HEONPEICIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO0 NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
Jroziel, mpuoOpeTaTh B COBMECTHOM JIESTETLHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMH U3
OIIBITA IPYIUX;

HEOO0XOIMMOCTBI0O B ()OPMHUPOBAHWM HOBBIX 3HAHWU, (POPMYIHpPOBATH HIEH, TOHSTHSA,
TUMOTE3bl 00 0OBEKTAaX M SBJICHUSX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABAThH JC(HUITUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMI0, BOCIPHHHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
NeWcTBUS, POPMYITUPOBATH U OLIEHUBATH PUCKH U TOCIEACTBHS, (JOPMHPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynapTare OCBOCHHS TpOrpaMMbI 1O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocss OyayT cQOpMHpPOBAaHBI MeTaNpeAMeTHbIe Pe3yJabTaThl,
XapaKTEePU3YIOMIKECS  OBJAJCHUEM  YHHUBEpPCATbHBIMH  TO3HABATCIBHBIMH  JICHCTBHSMH,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU W YHUBEPCAIBHBIMHU PEryJISTHBHBIMU
JIEUCTBUSAMM.

IMo3naBaTeibHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
ba3oBble joruveckue a1eiicTBUsA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKM MaTEMaTUYECKHX OOBEKTOB,
MOHATHM, OTHOIICHMH MEXIY MOHATUAMHU, (GOPMYIUPOBATh OMNpENENICHUs TOHITHIA,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiaccU(UKAlMK, OCHOBAaHUSA JUIsl 000OLIeHUs u
CpaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBbIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpuULaTeNIbHbIE, €MHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBIISITh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeYrs B (akTax,
JNAHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpPUTEPUH JJIs  BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMI;

JIeNlaTh BBIBOJIBI C MCIIOJI30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HMHIIYKTHBHBIX
YMO3aKJIIOYCHHH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEPXKACHUU (MpsAMbIE U OT MPOTUBHOIO),
MIPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTelbCTBA MaTeMaTHUecKux (akToOB, BBICTPauUBATh
apryMeHTaIMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, PUMEHATh METOJ MaTeMaTHUeCKON
MHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CIOCOO pelmieHuss ydeOHOW 3afauu  (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh Hauboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble nuccienoBareibckue 1eiCTBUS:

HCII0JIb30BaTh BOMPOCH! KaK MCCIENOBATENbCKUI HHCTPYMEHT MO3HaHUs, (GOPMYITUPOBATh
BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATENHHO yCTaHABIMBATH HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTH 10 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY SKCIIEPUMEHT, UCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBeKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co0oii;

CaMOCTOSITENIEHO (hOPMYITUPOBATh 00OOIIEHNS U BBHIBOJBI TIO pe3yabTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HCCIEOBAaHUS, OKCIEPHUMEHTa, OIEHUBATh JOCTOBEPHOCTh IMOJyYEHHBIX
pE3yIbTaTOB, BHIBOJOB U 0000IIEHN;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKXKE BBIIBUTATh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.



Padora c undopmanueii:

BBISIBJIATh HEJAOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, JAHHBIX, HEOOXOJUMBIX JUIS
peleHus 3a/1a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATb W HHTEPIPETUPOBATH HHPOPMALHUIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

BBIOMpaTh GopMy TpeAcTaBiIeHUs HH(GOPMAIMK W WILIIOCTPUPOBATh pEIIaeMble 3a/1aud
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh  HAA&KHOCTh HWHPOPMALMU IO  KPUTEPHSIM, TNPEAIOKEHHBIM WA
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe TeliCTBHUS:

BOCIIPpUHUMATb H q)OpMYJ'II/IpOBaTI) CY)KACHHSA B COOTBETCTBHUH C YCIIOBHAMU W ILECISIMU
O6IHCHI/I5I, SICHO, TOYHO, I'PAMOTHO BbIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX WU INHCbMCHHBIX
TEKCTaxX, HAaBaTb IOSJACHCHHUA IO XOAy PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B XOJI¢ OOCYKICHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TeMbI, TPOOIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HWACH, HALCICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH OPYTUX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jHuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpEACTAaBIATE PE3YIbTAaTbl PCIICHHA 3aJadd, SKCIICPUMCHTA, HCCICAOBaHUWA, IPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3eHTaluu U
0COOEHHOCTEH ayIuTOpUH;

MMOHUMATh W MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W MHIUBUIYAIbHOW PabOTHI MpHU
pemeHnr y4eOHBIX MaTeMaTHYeCKUX 3a/ad, NPUHUMATh [EeIb COBMECTHOW JESTEIHLHOCTH,
TUTAHUPOBATh OPTaHHU3AIMI0 COBMECTHON pabOTHI, pacrpeieisiTh BUIbI PadOT, TOTOBAPUBATHCA,
00CYX/1aTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B T'PYNIOBBIX GopMax padoThl (0OCYXkAeHUs, OOMEH MHEHUU, «MO3TOBBIC
IITYPMBI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM NIEHCTBUS C
IPYrUMH YJICHaMH KOMaHIbI, OIICHWBATh Ka4eCTBO pe3yibTaTa M KAayecTBO CBOETO BKJIaga B
oOIIMi pe3yabTarT Mo KpUTepusiM, cHOpMYyITHPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBHS.

PeryiasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanmsi:

BBISIBIISITh  MPOOJEMbl A pelIeHHs] B  KU3HEHHBIX M y4EOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PA3TUYHBIX NMOAX01aX MPUHATHUS pelIeHUH (MHAUBUAYaIbHOE, IPYIIIOBOE);

CaMOCTOSITENIBHO COCTaBJIATh IUIaH, AITOPUTM PELIeHHs 3a7auu (MM ero 4acThb), BEIOUpaTh
croco0 pemieHus ¢ Y4E€TOM HMMEIOIIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUU.
CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJJIEKT:

BIIQJIETh CIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIA Tpollecca M pe3yibTara peuieHUs
MaTeMaTHU4eCKON 3aJjaui, CAaMOMOTHBAIIMH U PeIICKCUU;

NpEeABUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTh NIpPH PEIICHUM 3a/1ayd, BHOCUTH
KOPPEKTUBBl B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, HAMAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJAHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yNbTaTa JAEATEIbHOCTH IOCTABICHHOM LEIH U YCIOBUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WU HEJOCTH)KCHHUS 1Ie]TH, HAaXOUTh OLIUOKY, TaBaTh OIEHKY
MPHUOOPETEHHOMY OTIBITY;

BBIpOKaTh HMOLMUU TMPH H3YYCHHH MATEeMAaTUYeCKHMX OOBEKTOB U (HaKTOB, JaBaTh
SMOIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1auHu.

HNPEAMETHBIE PE3YJIBTATbBI



K kon1y 00yuenus B 7 kjiacce 0Oy4Jaromuics OIydUT CIESIYIONIUE IPEIMETHBIE Pe3yIbTaThI:

Pacnio3naBate M3ydeHHBIE TeOMETpPUYECKHE (HUTYpBl, ONpPEACHATh HUX B3aUMHOE
pacroyiokeHue, M300pakaTb TreoMeTpUYecKHe (UTYpPbI, BBIIOJHATH YEPTEKH IO YCIOBHIO
3amaun. V3MepsATh JIMHEHHBbIE U YIJIOBbIE BEIWYMHBI. PemaTth 3ajauu Ha BBIYMCIIEHHUE JIMH
OTPE3KOB U BEJIUYUH YIJIOB.

JlenaTe OPUKUAKY U OLIEHKY JMHEMHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B pEaIbHOM
KU3HU, pa3MepoB MPUPOJHBIX OOBEKTOB. Paznnyarh pasmepbl 3TUX OOBEKTOB MO MOPSAKY
BEJIMYMHBI.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/1adam.

[lonb3oBaThbcsi NpU3HAKAMM PAaBEHCTBA TPEYrOJIbHUKOB, MCIOIb30BaTh MPU3HAKK U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPHU PEIIEHUH 3aJ1au.

[IpoBOIUTH IOTHYECKHE PACCYXKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb3oBaTbcsi MpU3HAKaMHU DPABEHCTBA IMPSAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEJMaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSIMOYrOJIbHOTO TpPEYrojbHHKA, B pEIIeHUU
reOMETPUUYECKUX 3a/1a4.

Onpenenars napauieIbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. OnpenensaTh NapamieIbHOCTh MPSMBIX C TIOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JIPYroi mpsiMOM.

Pemats 3a1aun Ha kieTyatoi Oymare.

[IpoBOIUTH BBIUMCIEHHUS M HAXOJIUTh YHCIOBbIE W OYKBEHHbIE 3HAUEHUS YIJIOB B
reOMETPUYECKUX  3a7jayax C  HCIOJb30BaHUEM CYMMbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpPH IEPECEUECHUU IBYX MapaieIbHbIX
MpSIMBIX cekymiei. PemaTs npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIII0B.

Brnanets monsitTmem reomerpuueckoro mecta touek (I'MT). Ompenensite OuccekTpucy
yria ¥ CepeAUHHBIM TEepHEeHIUKYIIp K OTpPe3Ky Kak TeOMETpUYECKHEe MecTa TOYeK.
[Tons3oBaThbest mOHsATHEM reomeTpudeckoro wmecra Touek (I'MT) mnpu  npokasarenbcTBe
reOMETPUYECKUX YTBEPKICHUM U MPH pElIeHUH 3a/au.

@opMyIHpOBaTh OMPEICIICHUS OKPYXKHOCTU U Kpyra, XOpAbl U AMAMETpa OKPYKHOCTH,
YBEPEHHO BIAJETh WX CBOMCTBAMU. YMETh JOKa3blBaTh M MPUMEHSITh 3TU CBOICTBA MpuU
pElIeHUH 3a/1ay.

Bnagers moHATHEM OMHCAHHOIM OKOJO TPEYrOJbHUKA OKPY)KHOCTH, YMETh HAXOIHUTh €&
ueHtp. Jloka3plBaTh M HCIMOJB30BaTh (DAKTHl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEepPeceKaloTcsl B OJAHOM TOYKE, U O TOM, YTO CEpeAUHHBbIC MEPHEHIAUKYISIPbl K CTOPOHAM
TPEYroJbHUKA MEePECEKAOTCS B OJTHOM TOUKE.

Bnagerp moHsATHMEM KacaTelNbHOW K OKPYXKHOCTH, TOJb30BaThCS TEOPEMOH O
MEePIEeHIUKYIAPHOCTU KacaTelbHOW U paauyca, MPOBEIEHHOTO K TOYKe KacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeJIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3 OJTHOU TOUYKHU, U IPUMEHSATH
3TO B PEIICHUU T€OMETPUUYECKUX 3a/1ad.

Jloka3piBaTh U MHPUMEHSTH MPOCTEUIINE T'C€OMETPUYECKHUE HEPABEHCTBA, MOHUMATh HX
MPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C IIOMOIIBIO HUPKYJISl U JIMHEHKU.

K koHIty 00ydenus B 8 kiiacce 0Oydaromuiicss MOJIyduT Celylolue NpeIMEeTHbIE pe3yIbTaThl:
PacriozHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HMX JJIEMEHTHI, MOJIb30BaTbCS HX
CBOMCTBAMHM IIpM PEIIEHUU TEOMETPUYECKUX 3ajad. Pas3nnuarh MpU3HAKU M CBOICTBa
napajienorpaMma, pomM0a U IMpsIMOYTOJbHMKA, JTOKa3blBaTh MX W YBEPEHHO NPUMEHSTH NpPHU
pELIEHNH T€OMETPUUECKUX 3a/1a4.
Hcnonb30BaTh CBONMCTBA TOUKM IMEPECEUEHUs MEAUaH TPEyrosibHHKa (LIEHTpa Macc) B
pELIeHNH 3aay.



Bnaners noHsTHEM CpeqHEN JIMHUU TPEyrojbHUKAa M Tpaneluy, IPUMEHATh UX CBOMCTBA
IIpM pEUIEHUM TreoMeTpudeckux 3azad. Mcnonb3zoBaTh Teopemy Daneca U Teopemy O
IIPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEILIECHUS IPAKTUUECKUX 3a/1a4.

Pacrnio3naBate LEHTPaIbHO-CUMMETPUYHBIE (UTYPHI W HCIOJIB30BaTh MX CBOWCTBA IPH
pelIeHnH 3a1au.

Bnamerp  moHsATHAMH  1om00MS  TPEYrOJIbHUKOB,  Kod(duumenra  momoodwms,
COOTBETCTBEHHBIX JJIEMEHTOB THOJOOHBIX TpeyroiabHUKOB. Imers mnpencraBienue o
npeoOpa3oBaHuy MOAOOMS M O MOAOOHBIX ¢urypax. [loip3oBaThCs TpHU3HAKAMHU TIO00US
TPEYrOJbHUKOB MPU PEILIEHUH I'€OMETPUYECKUX 3a7ad. Jloka3blBaTh MU NPUMEHATH OTHOLIEHUS
[IPOMOPLIMOHAIIBHOCTY B NPSMOYIOJBHBIX  TpeyrojibHUKax. Ilpumenars mnomobue B
MIPaKTUYECKUX 33a4ax.

BoiBoguth M HCHONb30BaTh mpocTeiiine (GopMynbl JUid IUIOIIAAW TPEYroJbHUKA,
napajuieorpaMma, pomba W Tpanenuu. BeaucisaTh (paznUyHBIME - CHIOCOO0AMH)  TIJIOIIA[b
TPEYrojbHUKa W IUIOIIAAM MHOTOYroJIbHBIX  (uryp (monb3yach, I7A€ HeoO0XO0IUMO,
KaJIbKYJIATOPOM). 3HAaTh OTHOLLIEHUE IUIONIA/iel MOJOOHBIX (PUTYp U HMPUMEHATH MPU PELICHUN
3aj1a4. [IpuMeHsATh NOTyYeHHbIE YMEHUS B IPAKTHUECKUX 3a4a4ax.

[Tonb3oBarbest Teopemoil Iludaropa ans pemieHUs] T€OMETPUUYECKHX U MPAKTUUYECKUX
3ama4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3ajjauyax, CaMOCTOATEIbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagers moHsTHMEM BMNHCAaHHOTO W IEHTPAJIBHOTO YIJa, Yrjla MEXIy KacaTelbHOW U
XOpJOM, ONMMCAaHHOM W BIMCAHHOM OKPY)KHOCTH TpPEYrOJbHHKA M YETBIPEXYTIOJIbHHKA,
MIPUMEHSTH UX CBOMCTBA MPH PEIICHUH 3a]au.

[IpumeHsTh MoJydeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MaTeMaTUYeCKUe MOJENU s
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BHIYMCICHUS C IPUMEHEHHEM MO00us
1 TPUTOHOMETPHH (ITOJIB3YSCH, T/Ie HEOOXOAMMO, KATBKYISITOPOM).

K xonIty 00yueHus B 9 kiacce 00y4Jaromuiics OJYyYUT CISAYIONNUE MPEAMETHBIC PE3YyIbTaThl:

3HaTh TPUTOHOMETpHUYECKHE (DYHKIUU OCTPBIX YIJIOB, YMETh HaXOAWUTh C UX MOMOIIbIO
pa3aMyYHbIE  AJIEMEHTHI  IPSIMOYIOJIBHOTO  TPEYroJbHUKAa  («pEelIeHHe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpA) IJIMHBI U YIJIbl JUISI HETaOIMYHBIX
3HAYECHUU.

[Tonb3oBatbest popmyrnamMu MPUBEICHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKIECTBOM
JUISL HAXOXKJACHUS! COOTHOIIEHUI MEX/1y TPUTOHOMETPUYECKUMH BEITMYUHAMM.

Jloka3biBaThb TEOPEMY CHHYCOB U TE€OPEMY KOCHHYCOB, MPUMEHATh UX JUISl HAXOXKICHUS
pPa3IMYHBIX  AJIEMEHTOB TPEYroJbHHKA («pelIeHHWe TPEYroJbHHUKOB»), TMPH  pPEUICHUH
reOMETPUUECKHX 3a/1a4. [[puMeHsATh noJlydeHHbIE 3HAHUS IIPU PELICHUU IPAKTUYECKUX 3aau.

[IpuMeHATh TPUrOHOMETPUIO B 3a/layax Ha HAXOXKJIEHUE IUIONIAJH, BBIBOJUTH U BIIAJIETh
TPUTOHOMETPUYECKUMH (OopMyIaMH IJisl IUIONIQAM TPEyroJibHUKa, MapaijienorpaMmma, pomoa,
Tpamneuuy, BBIBOAUTh U NpUMEHATH Gopmyny ['epona u Qopmyny Ui miomand BBITYKIOTO
YEThIPEXYTOJIbHUKA.

Nmets npenicTaBieHrne 0 TOMOTETHH, IPUMEHSTh B IPAKTUUYECKUX CUTYaIUsX.

Hcnonws3oBath Teopembl UeBbl 1 MeHemnas pu peleHnu 3aiay.

Hcnonb30BaTh TEOPEMBI O BITUCAHHBIX YIJIaX, YTJIax MEXAy XOopJaamMu (CEeKYIIUMU) U yIiie
MEXK]ly KacaTeJbHOM M XOPA0OW NP PELICHUH TeOMETPUUECKUX 3aAa4. /JJoka3piBaTh U IPUMEHSTh
TEOPEMBI O MPOU3BEACHUHN OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB CEKYLIMX, O KBaJpare
KacaTeJbHOM.

Bnagers moHATHEM KOOpAMHAT HA IJIOCKOCTH, pabdoTaTh C ypaBHEHHEM NpSIMON Ha
IJIOCKOCTU. BraieTh MOHATHUAMU YTIIOBOTO KOY(PQHUIMEHTa U CBOOOAHOTO YleHa, MOHUMATh UX
T€OMETPUYECKUN CMBICT U CBSI3b YTJIOBOTO KOX(PQUIIMEHTa C BO3pACTaHHEM U YObIBAHUEM
TUHEHOW  (QyHKIMH. YMETh pelmiatb METOAOM KOOpJAWHAT — 3aJadd, CBSI3aHHBIE C



[apaJUIEJIbHOCTBIO M MEPIEHAUKYISIPHOCTBIO IPSIMBIX, [IEPECEUEHUEM MPSMBIX, HAXO0KJIEHUEM
TOYEK [1EPECEUCHUSI.

BeiBoguTh M BIaJETh YpaBHEHMEM OKpPYKHOCTH. Vcnoiap3oBaTh METOJ KOOPAMHAT JUIS
HAXO0KJICHUS MEPEeCceUeHU OKPY)KHOCTEH U MpsAMBIX. Biagets hopMynamu pacCTOSTHHS OT TOUKH
710 TIPSMOM, IIOUIa/IM MapajielorpaMMa B KOOpAUHATAaX, UMETh ITOHATHE 00 OPUEHTUPOBAHHOMN
wiomaay. [lonbp3oBaTbesi METOJOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHSTh €ro NpU pelieHun
F€OMETPUYECKUX U TPAaKTUYECKUX 3agad. lIpuMeHATp MeToJ KOoOpJAuMHAT B HPAaKTHUKO-
OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a]1auax.

Bnagers moHsiTMeM BeKTOpa. YMETh CKJIaJbIBaTh W BBIUUTAThb BEKTOPBI, YMHO)KAaTh Ha
YHCIIO, BIAJIETh IPaBUJIAMHU TPEYrojbHUKAa M MapamienorpaMMa. Biagers npakTuyecKuMu
UHTEpPIpPETALMSIMU  BEKTOPOB. YBEPEHHO I0JIb30BaThCsi KOOpAMHATaMU BeKTopa. Bmanets
CII0KEHHEM U BbIUUTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOpA Ha YUCIIO B KOOPAWHATAX.

Nmerts mpencraBnenue o Oa3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI MO Oa3ucy.
PacknagpiBaTh BEKTOpHl CHJI € TOMOULIbIO IPOEUUPOBAHHUS U  TPUTOHOMETPHUYECKHUX
cooTHoweHuH. [IpuMeHsTh MoTydeHHbIE 3HAaHUS B MPOCTEUIINX (PU3HUECKUX 3a/1adax.

Brnaners noHsTHEM CKaJISIPHOTO IPOU3BEJIEHUSI BEKTOPOB, IOHUMATh €0 Fr€OMETPUUECKHIA
CMBICI U YBEPEHHO IIOJb30BaThCS €r0 BBIPAKEHHEM B JIEKAPTOBBIX KOOpJMHATaX. 3HATh
JTUCTPUOYTUBHOCTh CKAJIIPHOTO MPOM3BENCHHS U €ro CBsA3b C IMpoernupoBaHueM. [IpumeHsTsb
CKaJISIpHOE MPOM3BE/IEHNE BEKTOPOB JUIsl HAXOKJICHUS JJIUH U yriioB. Pemarbh reomerpudeckue
3a/layd C TOMOIIBIO CKAaJISPHOTO MpOMu3BeNeHUsA. VCIonb30BaTh CKaIspHOE NPOU3BEIACHUE
BEKTOPOB B alNreOpanyeckux U Gru3NuecKux 3aaayax.

Bnagers moHATUSMU NPaBUIBHOTO MHOTOYTOJIbHHMKA, JIMHBI OKPY)KHOCTH, JJIMHBI TYTH
OKPY)KHOCTH M paJMaHHON MEephl yIJa, BBIYMCIATH IUIOMIAJL Kpyra u ero dacteil. [lonumars
CMBICT 4ucia 7. [IpuMeHATH MOJydYeHHBIE YMEHHs IIPU PELICHUHM IPAKTHUYECKUX 3a1ad. 3HATh
HCTOPHUYECKUE CBEJCHUS 00 U3MEPEHUHU JJIMHBI OKPYXHOCTH U IUIOIIAAN KpYTa.

Hmets mpexacTaBieHue O IMpeoOpa3OoBaHUU IUIOCKOCTH, O ABMKeHMAX. Haxomute ocw,
LEHTPbl CUMMETPUU (UIYp, LEHTPbHl IOBOPOTA, HAXOIUTh KOMIIO3MLUHU IPOCTEHIINX
npeoOpazoBaHuil. [IpUMeHATh IBMKEHUS TUNIOCKOCTH NPH PELICHUH T€OMETPUUECKUX 3aa4.

[IpuMeHATh MOJIydYEHHBIE 3HAHMS HA NPAKTUKE — CTPOUTH MATEMATHYECKUE MOJCIN IS
3aJjay peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIMH (TONIB3YSCh, I/1€ HEOOXOIUMO, KAJIBKYISATOPOM).

TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
Ne HaumenoBanue pa3nenoB u tem KonnuectBo yacos DnexTpoHHbIE (ITUPPOBLIC)
/11 HporpamMmMbl Bcero|Kontponbhsie| [IpakTideckue| 00pasoBartelbHbIe pecypehl
paboThI padoThI
1 |Hauana reomerpuu. [Ipocreiimne 28 1 https://lesson.academy-
reoMeTpuueckue (GUrypsl U ux content.myschool.edu.ru/catalog
cBolicTBa. 3MepeHne reoMeTpuaecKkux
BEJINYUH
2 [TpeyronpHuku 19 1 https://lesson.academy-
content.myschool.edu.ru/catalog
3 [[TapamnensHocTh. CyMMa yIiioB 15 1 https://lesson.academy-
MHOT'OYI'OJIbHUKA content.myschool.edu.ru/catalog
4 |[[IpsAMOyroJsibHbBIE TPEYTOJBHUKH 7 https://lesson.academy-
content.myschool.edu.ru/catalog
5 [l'eomerpuueckue HepaBeHCTBA 5 1 https://lesson.academy-




Ne HanmenoBanue pa3nennos u tem KosmnmuecTBo yacos OnextpoHHbIe (TU(PPOBEIE)
/11 IporpaMMBbl Bcero| Kontponbnsie|[Ipaktnueckue 00pa3oBaTelbHbIC PECYPChI
paboThI paboThI
content.myschool.edu.ru/catalog
6 |OxpyxHocTb. ['eoMeTpruueckue Mecta 18 1 https://lesson.academy-
Touek. [locTpoenus ¢ momouipro content.myschool.edu.ru/catalog
LIUPKYJISL U JIMHEVKN
7 |[loBTOpeHue, 06001ICHHE, 10 1 https://lesson.academy-
CHUCTEeMaTU3alus 3HAHUI content.myschool.edu.ru/catalog
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME
8 KUIIACC
No /| HamMeHoBaHMe pa3iesioB U TEM KonnuecTBo yacos DneKTpoHHbIE (IU(PPOBHIEC)
IIporpaMmal Bcero KOHTpO.]'H)HI)Ie HpaKTquCKHe 06p330BaTeJ'II)HI>Ie PECYPCHI
paboTsI paboThI
1 UeThIpEXYroJIbHUKN 22 1 https://lesson.academy-
content.myschool.edu.ru/catalog
2 [Tonobue 16 1 https://lesson.academy-
content.myschool.edu.ru/catalog
3 [Tmomans 16 1 https://lesson.academy-
content.myschool.edu.ru/catalog
4 Teopema ITudaropa u Havana 18 1 https://lesson.academy-
TPUTOHOMETPUHU content.myschool.edu.ru/catalog
5 VYTubl 1 4eTBIPEXYTOJIbHUKM, 20 1 https://lesson.academy-
CBSI3aHHBIC C OKPYKHOCTBIO content.myschool.edu.ru/catalog
6 [ToBTOpEeHUE, 0600IICHNE, 10 1 https://lesson.academy-
cUCTEeMaTu3alus 3HaHUH content.myschool.edu.ru/catalog
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[IPOI'PAMME
9 KIIACC
Ne n/n| HammenoBaHue pa3zienoB u TeM KonnuecTBo yacos DnexTpoHHbIE (ITUPPOBLIC)
HpOrpaMMBbl Bcero| Kontponbhsie [[IpakTuueckue| 00pa3oBaTelbHBIC PeCypCbI
paboThI paboThI
1 PelreHne TpeyroJbHUKOB 22 1 https://lesson.academy-
content.myschool.edu.ru/catalog
2 [Toobue TpeyroibHUKOB 12 1 https://lesson.academy-
content.myschool.edu.ru/catalog
3 Mero KoopaAuHaT 10 1 https://lesson.academy-
content.myschool.edu.ru/catalog
4 BexTopsl 20 1 https://lesson.academy-




Ne /1| HamMeHoBaHUE pa3/ieioB U TEM KonunuecTBo yacos DOnekTpoHHbIe (IU(POBHIL)
IIporpaMmal Bcero KOHTpOHBHBIe HpaKTI/IquKHe 06pa30BaTeJIBHBIe PECYPCHI
paboTsl paboThI
content.myschool.edu.ru/catalog
5 JmuHa OKpYXKHOCTH U IUIOIIAb 16 1 https://lesson.academy-
Kpyra content.myschool.edu.ru/catalog
6 JIBH>KEHUS TNIOCKOCTH 10 https://lesson.academy-
content.myschool.edu.ru/catalog
7 [ToBTOpeHue, 0600IIeHNE, 12 1 https://lesson.academy-
cUCTeMaTu3alus 3HaHUI content.myschool.edu.ru/catalog
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[IPOTPAMME
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