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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi Kak OAMH U3 OCHOBHBIX pa3JeioOB IIKOJBHOW MAaTEMAaTHKH, UMEIOIIUNA CBOEH
LEeNbl0  O0ecrneynTh HU3y4eHHe CBOWCTB M pa3MepoB (GUIYp, HMX OTHOIIEHUII M B3aUMHOE
pacrojoXKeHUe, ONUpAaeTCs Ha JIOTUYECKYH, JI0Ka3aTelbHYl JIMHUI0O. LleHHOCTh wu3yueHus
reOMETPUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHHUs 3aKIIOYAeTCsd B TOM, YTO OOydarouuics
YUUTCS TPOBOJUTH JOKA3aTENIbHbIE PAaCCYXAEHUS, CTPOUTb JIOTUMECKHE YMO3aKIIOYEHHUS,
JIOKa3bIBaTh HWCTUHHBIE YTBEPXKJIEHUS W CTPOUTh KOHTPIPUMEPBl K JIOKHBIM, IPOBOIUTH
pacCyXIeHUs «OT MPOTHBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
yrBepxkaeHus. Ocoboe 3HadeHue MAOKa3aTeslbHas JIMHUS UMeeT I yrIyOJ€HHOro W3y4deHHs
MaTEMaTHUKH.

Llenbto M3ydyeHUs: TEOMETPUM SBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA NpHU PELIeHUU
KaK MaTeMaTU4YeCKUX, TaK M MPAKTUYECKUX 3a/ady, BCTPEYAIOIIMXCA B pEAJbHON >KU3HM.
OOyuarouuiics JODKEH HAy4dMThCS ONPEAENATh IeOMETPUUYECKYIO0 (DPUrypy, ONUCBHIBATH CIOBaMH
4epTEX WM PUCYHOK, HAMTH TUIOMIAAb 3€MENIbHOTO y4acTKa, PACCUUTHIBATH HEOOXOIUMYIO JUTHHY
ONTOBOJIOKOHHOTO Kalens wiM TpeOyemble pasMmepbl Trapaka JUlsi aBTOMOOMISA. DTOMY
COOTBETCTBYET BTOpas, BBIUMCIMUTEIbHAS JIMHUSA B U3yuyeHuu reomerpuu. llpu pemenun 3amay
IPAaKTUYECKOI'0 XapakTepa O0YyYarolUiicss y4yUTCs CTPOMTh MaTeMaTHMYeCKHE MOJIENIN PeasIbHbIX
KU3HEHHBIX CHUTYyalul, MPOBOJUTh BBIUMCIECHHUS U OLICHMBATh aJ€KBATHOCTb I1OJYYEHHOTO
pesyibTara.

Oco0eHHOCTh Y4EOHOr0 Kypca YIUIYOJIEHHOTO H3YYEHHS T€OMETPUU COCTOUT B TOM, UTO
oOyyaroluyecsi He MPOCTO 3HAKOMSATCS C ONPENENEHHBIMU MOHATHSIMU, @ YBEPEHHO OBJAJEBAOT
umi. CymiecTByromuye TeMbl MPOrpaMMbl 0a30BOr0 Kypca TEOMETpPHHM H3y4aroTcs Ha Oolee
ri1yOOKOM ypoBHE, a o0yuaromuecs: IpruoOpeTaroT yMEHUs, IOMOTaloIlie UM YBEPEHHO IPUMEHSTh
CBOM 3HaHHUS HE TOJIBKO B MaTeéMaTHKE, HO U B CMEXHBIX NpEAMETax, Mpexae Bcero (Gusnke u
UHpOpPMATUKE, a TaKXKe I10JIb30BaThCs MOJYYEHHBIMH 3HAHUSMM TPH PEHIEHUH NPAKTUYECKUX
3azad.

CornacHo yueOHOMYy IUIaHy B 7-9 Kkjaccax wH3ydaercst YriayOn€HHBIH y4uyeOHBIH Kypc
«['eomeTpusi», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pasneinbl cojepxkanus: «Hauana
reomeTpuny, «TpeyronbHUKn», «OKpYKHOCTbY, «HeTbpéxyronbHukmny», «Ilonoduey, «3neMeHTsI
TpuronoMmerpumn», «llnomann», a Takxke «Meron koopauHat», «Bektopwi», «lIpeoOpa3zoBanus
IJIOCKOCTH.

Ha usyuenue yuebnoro kypca «I'eomerpusi» orBoaurcsa 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hezeno), B 8 kimacce — 102 ygaca (3 vaca B Hexmemio), B 9 kmacce — 102 ygaca (3 vaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
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Hauyana reomerpun

HcTopusi BOSHUKHOBEHUS M Pa3BUTHUS reoMmeTpuu. HauanbHble MOHATHS reoMeTpuu. Touka,
npsMasi, 0Tpe3ok, Jyd. [ToHsTue 06 akcuome, Teopeme, 10Ka3aTeabCTBE, OMPEACIICHUH.

B3anMHOe pacnioniokeHue ToYeK Ha IpsiMoil. MI3Mepenne iuHbI OTpe3Ka, pACCTOSHUE MEXTY
TOYKaMH.

[Tonymnockocts u yron. Buasl yrios. M3mepenue BenuunH yriaoB. BeprukanbHble H
cMexHbIe yribl. [lapannenbHble U nepneHANKYIspHbIE MIpsMble. PaccTosIHME OT TOYKU 10 IPSIMOM.
buccektpuca yrna.

Jlomanas. Bunel noManbix. J{nuHa nomanod. MHOroyroiasHuku. IlepumMerp MHOTOYroJIbHUKA.
[ToHsiTHE O BBITYKIJIBIX U HEBBITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBUYHbIE TPEICTABICHUS O paBEHCTBE QUTYDP, UX PACIOIOKEHUU, CHMMETPHH.

[Ipocretimue noctpoenus. MTHCTpyMEHTHI 11 UBMEPEHUN U TOCTPOCHHUI.

TpeyroabHuku

Bugpsl TpeyroiabHUKOB: OCTPOYTOJbHBIE, IPSIMOYTOJIbHBIE, TYIIOYTOJIbHbBIE, PABHOOEIPEHHBIE,
paBHOCTOpOHHHE. Meauana, OMCCeKTpUca U BBICOTA TPEYrOJIbHHKA.



PaBenctBo TpeyronpHukoB. IlepBblli M BTOpPOM IPU3HAKKM PABEHCTBA TPEYTOJBHUKOB.
PaBHOOEIpeHHBIE TPEYrOJbHUKH M WX CBOWCTBA. [IpM3Hak paBHOOEAPEHHOTO TPEYroOJbHUKA.
Tperuil npu3HaK paBEHCTBA TPEYTOJILHUKOB.

COOTHOIIIEHHSI MEX]ly CTOPOHAMHU M yIJlaMu TpeyrojpHuKa. HepaBeHCTBO TpeyronbHUKA.
HepaseHncTBO 0 AyiMHE TOMaHOM.

Cummetpuunble Gurypsl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTpuH. [IpuMepsl cuMMETpUH B
OKpY’KaloIlleM MUpE.

[HapanneabHbie npsimbie. CymMMa yrjioB MHOTOYT0JIbHHKA

[TapamienpHOCTh MpPSMBIX, MCTOPUYECKUE CBEACHMUSI O IocTynare EBkiauza u o poau
JloGaueBckoro B OTKPBITUM HEEBKJIMJIOBOW Teomerpuu. CBOWCTBa M NPU3HAKU MapaliesIbHbIX
npsiMbix. CyMMa yIiioB TpeyrojbHuKa. BHemHue yrisl TpeyronbHuka. CyMMa BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U CYMMa BHEIIHUX YTIJIOB BBITYKJIOI'O MHOI'OYT'OJIbHHUKA.

IIpsiMoyroJibHBIE TPEYTrOJIbHUKH

[Ipu3Haku paBeHCTBA NPSIMOYIOJBHBIX TPEYTOJIbHUKOB. lleprneHnukynsp u HakIOHHAas.
CBolicTBO ~ MeauaHbl  IPSIMOYTOJIBHOIO  TPEYrojibHWKa, HPOBEAEHHOW K  THIIOTEHY3E.
[IpssiMOYyTOJIbHBIN TPEYTOJIBHUK C YIiioM B 30°.

OxkpyxHOCTH

[loHATHA OKPYKHOCTU M Kpyra. DJIIEMEHTBl OKPY>KHOCTU U Kpyra: LEHTp, paauyc, AUameTp,
Xopza, uX cBoicTBa. B3aumMHoe pacnosyiokeHue oKpyKHOCTU U npsiMoi. KacatenbHas U cexyias K
OKpYykHOCTU. OKpY)KHOCTb, BIUCaHHAs B yroil. [Ipocreiiline nmocTpoeHus ¢ MOMOIIbIO HUPKYJIA U
JIMHEUKH.

I'eomeTpnueckue mecra To4eK

[TonsiTue o reomerpuyeckoM MecTe To4eK. lIpumeprl reoMeTrpuueckux MECT TOYEK Ha
IJIOCKOCTH. bHccekTpuca yria W CepelMHHbIA MEPHEeHIUKYISP K OTPE3Ky KaK I'€OMETPUUYECKHE
MecTa TouyeK. OmnucaHHasi OKPYXHOCTb TpPEyrojibHHKa, €€ IeHTp. MeToJ reoMeTpuyecKux MecCT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3aad.

IMocTpoenust ¢ NOMOLIBI0 HMPKYJISl U JIMHEHKHU

Hcropuueckue cBeneHus. OOOCHOBaHMS MNPOCTEHIIMX IOCTPOEHUI, 3Tambl 3ahaydl Ha
IIOCTPOEHUS, PEIICHNE 3a1a49 Ha TOCTPOEHUE IUPKYJIEM U JINHEUKOM.
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YeTbIpEéXyroJbHUKH

[TapannenorpaMmM, ero npu3Haku U cBoiictea. I[IpsMoyronbHUK, poMO, KBaapaT, UX MPU3HAKU
u cBoicTBa. Tpamenus. PaBHoOenpeHHast Tpamenus, €€ cBoicTBa M mpu3Haku. [IpsiMoyrosibHas
Tpaneuus. CpeaHss JINHUA TpaneLuuy.

CpenHsass JHMHMS TpeyrojJpHHKa. MeTon yIaBOEHMs MeIHMaHbl TpEyroibHUKa. Teopema o
[IEPECCUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aineca, Teopema O NPONOPLUOHAIBHBIX OTpe3Kax. Teopema Bapunbona miis
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[{enTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxooue

[TogoGue TpeyrosbHUKOB, Kod(hduiment momodus. [IpusHaku momo0Usi TPEYroJBLHUKOB.
[TpumeHeHne Mo00M MIPU PELICHUH T€OMETPHUYECKUX U MPAKTHUECKUX 3ajad.

ILnomans

[Tousitue o mromaau. CBoicTBa TuIomaaei reomerpudeckux ¢uryp. [Ipocreitnme popmysst
JUIs TUTOLAI TPEYTOJIbHUKA, MapajiesiorpaMMa, pomoa u Tpanenu. [Inomany nogo0HbIX Guryp.
OTtHoleHne MI0MAAeH TPEYroIbHUKOB.

Teopema Iludaropa

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a1ay.

DJIeMeHTBbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHI€HC M KOTAHI€HC OCTPOro yrja MpSIMOYTOJBHOIO TpPEYTrOJbHHKA.
Tpuronomerpuueckue ¢yukuuu yrinos B 30°, 45° m 60°. IIponopLUOHATIBLHBIE OTPE3KH B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

YT1JIbl M 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY/KHOCTBIO



BrnmcanHble M UEHTpaJbHBIE YIUIBI, YIOJl MEXAY KacaTeIbHOM M XOpAOWU. YTIIBI MEXKIY
XOpAaMM M CeKyllMMH. BrnmcaHHbIE M ONHMCaHHBIE OKPY)KHOCTM  TPEYrOJbHUKA U
4eThIpEXyroapHUKU. CBONCTBA M NPU3HAKM BIMCAHHOIO 4YETHIPEXYrojbHUKA. BzanMHoe
pacrioyio’)keHue JByX OKpyxHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHble K IBYM
OKPY’KHOCTSIM.
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Pemienne TpeyroJibHNKOB

Cunyc, kocunyc, Tanredac yrios ot 0° 1o 180°. OcHOBHOE TPUIOHOMETPUUECKOE TOXKIECTBO.
@opmynsl npuBeneHus. Pemenue tpeyronpHuUKoOB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenne npakTHYeCKUX 3a/ad C HMCHOJb30BAaHUEM TEOPEMbI KOCMHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1au reoMeTpuYeCKON ONTHKY.

Tpuronomerpuyeckue (Gopmyibl Ui IUIOUIAAM TPEyroJibHHUKA, MapajuieorpaMma, pomoa,
tpaneuuu. Popmyna ['epona. @opmyna 1aomaan BEITYKIOTO Y€THIPEXYTOJIbHUKA.

IHoxo0me TpeyroJibHUKOB

Xopapl U NMOJOOHBIE TPEYroJbHUKH B OKpYXHOCTU. Teopema O NpOU3BENCHUH OTPE3KOB
XOpJZl, TEOpEMbl O IPOM3BEICHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe KacaTeabHOM.
IIpuMeHeHne npu pemieHuM reoMerpudyeckux 3agad. Teopembl UeBsl m Menenas. Ilonsatue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHHE TMPSAMOM Ha TIOCKOCTH. YTIIOBOM KOI(PPHUIMEHT U CBOOOIHBIM UJIEH, HX
reoMerpuueckuid cmbica. IlapamienpHOCTh M NEPHEHAMKYISIPHOCTh MPSAMBIX (Yepe3 YIIoBOM
kod(durueHT).

VpaBHEeHHE OKpyKHOCTH. HaxoxxaeHune mnepecedyeHHi OKpPYKHOCTEH M IPAMBIX
koopauHartax. dopmyna paccrosHUS OT TOUKM A0 npaAMoi. I[lmomans mapamnenorpamma
KOOpJIMHATax, MOHSTHE 00 OpHUEeHTUpOBaHHOW Iulomanu. I[lpumeHeHne meroma KOOpAMHAT
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

BekTops!

Bektopsl Ha miockocTH. ClI0)K€HHWE W BBIYMTAHUE BEKTOPOB — IpaBMJla TPEYrOJbHUKA U
napajuiejorpaMmma. YMHOXKEHHME BekTopa Ha uucio. Koopaunatel Bektopa. CliokeHue W
BBIUNTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HAa YHMCIO B KoopauHaTax. lIpuMeHeHue BEKTOpOB B
¢du3HKe, EHTp Macc.

[Tonstue o OGasuce (Ha 1wIocKOCTH). Pa3znoxkeHuss BekTopoB mo Oasucy. CkanspHoe
IIPOU3BE/IEHUE BEKTOPOB, F€OMETPUUECKUN CMBICI U BBIpAKEHHE B JI€KAPTOBBIX KOOpPJIMHATAaX.
JucTpuOyTUBHOCTh CKaNsipHOTO Mpou3BefeHus. CKalspHOe NpOM3BEIEHHE U IPOCHUPOBAHHE.
[IpuMeHeHre CKaJspHOrO IMPOW3BEACHUS BEKTOPOB JUIsl HAXOXKIEHHUS JJIUH U YrioB. Pemienue
FEOMETPUUECKUX 3a7au C IIOMOILBIO CKAJIIPHOTO ITPOU3BENCHUS.

JITMHA OKPYKHOCTH M IJIOIIAb KpPyra

[TpaBriibHBIE MHOTOYTOJNIBHUKH. J[TMHA OKpY)KHOCTH. I'panycHas M paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH Jyr OKpyxkHocTeil. Ilmomans kpyra, cektopa, cerMmeHta. Mcropuueckue
CBE/IEHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIAIU KpyTa.

JBUKEeHUS MJI0CKOCTH

LlentpanpHast cummerpus. LleHTpanbHO-cummerpuuHble  ¢urypsl.  IloBopor. OceBas
cuMMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. [lapasienbHsiii mepeHoc.

[TousiTue nBUXKeHUS U ero cBoiicTBa. PaBeHcTBO (uryp. IIposiBiaeHns cuMMeTpun B IpUpoOe,
KUBOIMCH, CKYJIbOTYype, apxuTektype. Kommnosunuu nBmwkeHuil (mpocTeilline mpuMepsbl).
IIpuMeHeHrE B TEOMETPUYECKUX 3a/1a4ax.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «('EOMETPHS» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUA

@ ® =

JIMYHOCTHBIE PE3YJIBTATbBI



JInuyHOCTHBIE pe3yabTaTbhl OCBOEHHUS IPOrPAMMbI IO MaTEMaTHKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

IIPOSIBJIIEHUEM MHTEpPEca K IPOLUIOMY M HACTOSALIEMY POCCUNCKON MaTeMaTHKHU, IEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHXKCHHUSM POCCHUMCKUX MATEMATHUKOB U POCCUHCKOM MAaT€MAaTHYECKOW IIKOJIBI,
K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B JPYTrUX HayKax U MPUKIAJHBIX cepax;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TIpaJaHMHA M pealu3all €ero Ipas,
NPEJCTaBICHUEM O MATEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUI,
IpoLenyp IpakAaHCKOro o0IecTBa (HampuMmep, BbIOOPBI, OIIPOCHI), FTOTOBHOCTBIO K OOCYXIEHUIO
ATHYECKHX MPOOJIeM, CBA3aHHBIX C MIPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3THUYECKUX IPUHIIUIIOB B JEATEIBHOCTH YUYEHOIO;

3) TPYA0BOI0 BOCIIMTAHMS:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE€ B PELICHUM IPAKTUYECKUX 3aJad MaTeMaTHYeCKON
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaXHOCTHM MAaTEMaTHYECKOro OOpa30BaHMs Ha MPOTSIKEHUH BCer
XKHU3HU JJIs1 yCHEIIHOW NMpOo(ecCHOHAIBHONW NESATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM MHAMBHUAYAJIbHON TPAaeKTOPUU O0Opa30BaHUS U HKU3HEHHBIX
IUIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY UM 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHUYeCKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKIeHUI, YMEHUIO BUJIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) ueHHOCTE HAYYHOI'O NMO3HAHUSA:

OpUEHTale B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX MpPEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI Ye€JIOBEKa, MPUPOJAbI U OOIIeCTBA, IOHWMaHUEM
MaTeMaTHYeCKOM HayKH Kak cgepbl YelIOBEYEeCKOH MeATeNbHOCTH, JTarnoB €€ pa3BUTHA U
3HAYMMOCTH JUISl Pa3BUTHs LIMBUIIN3ALAH, OBIAJACHUEM S3BIKOM MATEMATHUKA M MAaTEMATHYECKOU
KYJIBTYpOH KakK CpEACTBOM IIO3HAHUS MHpA, OBJAJCHUEM HaBBIKAMHU HCCIIEJOBATEIbCKON
JIeSATEIbHOCTH;

6) ¢puznueckoro BocnuTaHusi, GopMUPOBAHHS KYJIbTYPHI 310POBbSI H IMOIMOHAILHOTO
Os1aronosyqusi:

TOTOBHOCTBIO IIPUMEHATH MaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbS, BEIACHUS
310pOBOTO 00pa3a KHU3HU (3I0pOBOE NMUTaHHE, cOAaTaHCUPOBAHHBIA PEXHUM 3aHITUH U OTABIXA,
peryisipHas (uznyeckas aKTUBHOCTh), C(HOPMUPOBAHHOCTBIO HaBbIKA pe(eKCUU, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) IKOI0OTNYECKOT0 BOCIIMTAHMSA

OpUEHTallel Ha NpUMEHEHUWE MaTeMaTHMYeCKHWX 3HAaHUU JUIs peleHus 3agad B 00JacTH
COXPaHHOCTH OKpY)KaloIlled Cpelbl, IJaHUPOBAaHUS IIOCTYNIKOB M OLEHKH HX BO3MOYKHBIX
MOCNEACTBUM Uil OKpYXarolled cpelbl, OCO3HAHHWEM TIJI00aIbHOrO XapakTepa SKOJIOTHYECKHUX
npo0JeM U myTel ux pereHus;

8) ajanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUAX HEOIPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYHO JEATEIBbHOCTh, B TOM YHCJIE YMEHHE YYHUTHCS y APYIHX
mroed, npuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIE 3HAHWS, HaBBIKM M KOMIIETEHLUH W3
OTIbITA IPYTHX;

HEOOXO/MMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HaHUM, (QOpMyIUpOBaTH HJEH, MOHATHA,
TUIOTE3bl 00 00BEKTaX M SIBIECHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh JE(PUIIUTHI
COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAlLUIO
KaK BBI30B, TPeOYyIOIINI KOHTpPMEp, KOPPEKTHPOBATH MNPUHUMAEMble pPELICHHs M JeicTBuS,
(opMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEICTBU, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI



B pesymprare OCBOEHHsS MpOrpaMMBI 1O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanusi y oOydaromierocs OyayT copMHUpOBaHBI MeTamnpeAMeTHbIe Pe3yJbTaThl,
XapaKTepU3YIOIIHeCs  OBIAJCHHEM  YHUBEPCAIBHBIMH  TO3HABATENbHBIMH  JICHCTBHUSMH,
YHHUBEpPCAIbHBIMU KOMMYHUKAaTUBHBIMH JEUCTBUSIMH ¥ YHUBEPCAIBHBIMU  PETYISTUBHBIMU
JICUCTBUSMMU.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISABJIATE U XapaKTepI/I3OBaTB CyH_[eCTBeHHBIe HpI/I3HaKI/I MAaTEMAaTUYCCKUX O6TJGKTOB,
MOHATUH, OTHOIICHUH MEXTy TTOHATUSAMH, POPMYITHPOBATH ONPECICHUS MOHATUN, YCTaHABINBATD
CYIIECTBEHHBIN MpPHU3HAK KJIacCU(UKALUN, OCHOBAHUS Ui OOOOLICHUS M CPAaBHEHHS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPHHUMATh, (OPMYIUPOBATH U IPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHE, YCIOBHBIC,

BBIABJIATH MATEMATHUYCCKUC 3aKOHOM€pHOCTI/I, B3aMMOCBSI3H1 H HpOTI/IBOpCLII/ISI B (1)aKTaX,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, MpeiaraTb KPUTEPUU AJIs BBISIBICHHS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYHIA;

JIeNIaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUeHH M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pa3buparh I0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPKIEHUH (IpsiMble U OT HPOTHUBHOIO),
HpOBOI[I/ITI) CaMOCTOSTCIIBHO OOKa3aTcJIbCTBA MAaTEMATUYCCKUX (1)aKTOB, BI)ICTpaI/IBaTI)
apryMeHTallllo, MPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSATH METOJ] MaTeMaTH4YeCKOU
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CrOCO0 peleHus yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BBIOMPATh HanboJIee MOIXOIAIIUN C YYETOM CaMOCTOATENIFHO BBIICIEHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATEIbCKUII MHCTPYMEHT MO3HaHMS, (HOPMYIHPOBAThH
BONPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABIUBATh UCKOMOE U
JnaHHoOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MMO3ULINIO, MHEHHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IIJIaHY 3KCHEPUMEHT, MCCIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTEMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXITY COOOM;

CaMOCTOSTENIbHO (OPMYIHUPOBATh OOOOIIEHUS W BBIBOJBI MO pPe3yiabTaTaM IMPOBEAEHHOTO
HAOJIOZICHUSI, WCCIEAOBAHMS, OKCIIEPUMEHTA, OLEHHBATh  JIOCTOBEPHOCTh  IOJYyYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

HpOFHO3I/IpOBaTB BO3MOXHOEC paBBI/ITI/Ie HpOHCCCﬂ, a TaKXKC BbIABUT'ATH HpeI[HOJ'IO)KeHI/ISI 0 €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaumeii:

BBISIBJISITH  HEJOCTATOYHOCTh W M30BITOYHOCTH WH(MOpMAILIUK, JAHHBIX, HEOOXOIMMBIX s
peleHus 3a1auu;

BBIOMpaTh, AaHAM3HPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHOOPMAIIHIO
pa3IMYHbIX BUJOB U (hOPM MpE/ICTaBICHHUS,

BbIOUpaTh (opMy TmpencTaBieHHs WHGOPMAlMU W WIUTFOCTPUPOBATH peIIaeMble 3aJaud
CXeMaMH, AMarpaMMaMy, HHOU rpadukoi U X KOMOMHALIMSIMU;

OIICHUBATh  HAA&KHOCTh  WHPOPMAIMU  TIO  KPUTEpUSIM,  TMPEATOKEHHBIM WU
c(hopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh M (POPMYTUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMH M LEISAMHU
oOuIieHusi, SICHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX
TCKCTAaX, aBaThb MOSACHCHUS IO X0y PCHICHHUA 3aa4i, KOMMCHTUPOBATDH HOHy‘IGHHLIﬁ PE3yibTaT,

B Xoze OOCYXIEHHs 3adaBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOJIEMBI,
peL[IaCMOﬁ 3ala4i, BBICKA3bIBATL HWACHU, HAIICJICHHLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKICHHSI C CYKISHUSIMU JPYTUX YYaCTHUKOB AHAliora, OOHapyKHUBaTh pa3jiMuhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;



NpPEICTaBIATh PE3yJbTaThl PELICHHUS 3aJaud, SKCIEPUMEHTa, HCCIEAOBAaHU, IPOCKTa,
CaMOCTOSITENIFHO BBHIOMPATh (DOpMaT BBICTYIUICHHUS C YYETOM 3ala4 MPE3CHTAIMH U OCOOCHHOCTEH
ayUTOPUH;

MOHMMaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIBHOH pabOTHl TpU
pelIeHH Y4YeOHBIX MaTeMAaTUYEeCKUX 3ajlad, NPUHUMATh IeJIb COBMECTHOW JEATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOW pPabOThI, pacnpeaeisaTh BHIbI padOT, JOTOBapHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThI, 00001IIaTh MHEHHS HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B TPYINIOBBIX ¢Gopmax padboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» M UHBIC); BBIIOIHITH CBOIO YacTh PabOThI M KOOPJUHUPOBATH CBOU JICHCTBUSA C IPYTUMU
YJIcHAMH KOMaHJbl, OIICHMBATh KA4eCTBO pe3yJibTaTa M KayeCTBO CBOEro BKJIaJa B OOIIMA
pe3yibTaT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM YUACTHUKAMH B3aMMO/ICHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranu3anus:

BBISIBIISITH TIPOOJIEMBI JUIS PEIICHHS B )KU3HEHHBIX M YI€OHBIX CUTYAIMsIX, OPHEHTUPOBATHCS B
Pa3IMYHbIX OJX0/1aX MPUHATHUS pelleHUH (MHAMBUAYaAIbHOE, TPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aITOPUTM pEIICHUs 3ajaud (UM €ro 4acTh), BbIOUpaTh
crnoco0 pemieHus ¢ y4€TOM HUMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjibTaTa pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCUH;

IPEIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IpPH pEILICHUH 3aJaud, BHOCHUTH
KOPPEKTHBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, HAlIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa ICSATEIBHOCTH IIOCTABJIEHHOW LENM U YCIOBHSIM,
OOBSACHATh MPUYMHBI JOCTH)KEHUS WIM HEAOCTH)KEHUS LENH, HaXOAUTh OIIMOKY, JaBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMM IPU H3YYEHHMM MaTEeMaTHUeCKUX OOBEKTOB U (akToB, JaBaTh
HYMOLIMOHAIBHYIO OLIEHKY PELICHUS 3aauu.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOydyenuss B 7 kJjacce OOydYarOIUACS TOMYYUT CIEAYIOLIUE TMPEAMETHbBIE
pe3yJIbTaThI:

PacriozHaBaTh W3y4eHHBIE TreOMETpUYECKHe (QUTypbl, ONpeneNsaTh WX  B3aUMHOE
pacmoioKeHue, N300pakaTh TeOMETPUUIECKUE (DUTYPBI, BHITIOJHATh YEPTEKH MO YCIOBHIO 33J1a4H.
W3mepsTh NMHEHHBIE U YIIOBble BEIWYMHBL. Pemarh 3a7auu Ha BBIYUCICHUE JUIMH OTPE3KOB U
BEJTUYNH YTJIOB.

Jenatb NpUKUAKY U OLIEHKY JUMHEWHBIX U YIJIOBBIX BEIMYHMH MPEIMETOB B pEaTbHOU KU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTs pa3mMepsl STUX 0OBEKTOB MO MOPSIKY BETUINHBL.

CTpouTth 4epTexu K reOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCs NMPU3HAKAMU PABEHCTBA TPEYTOJHLHUKOB, UCIIOIB30BaTh MPU3HAKA U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUN 33]1ad.

[IpoBOIUTH TOTUUYECKHE PACCYKICHUSI C UCTIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonb3oBaTbcs TMpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TpPEYrOJbHUKOB, CBOWCTBOM
MEJIMaHbl, TPOBEAEHHOM K THUIIOTEHY3€ MPSIMOYTrOJIbHOTO TPEYroJbHHKA, B  PEIICHUU
FEOMETPUUYECKHX 3a/1au.

Onpenenarh NapajlIeTbHOCTh TMPSAMBIX C IMOMOIIBIO YIJIOB, KOTOphIE OOpa3yeT ¢ HUMH
cekymasi. OnpenensiTh NapajyIeNbHOCTh MPSMBIX C MOMOIIBI0O PAaBEHCTBA PACCTOSHHUI OT TOYEK
OIHOM MPSAMOM 10 TOYEK APYroil MPsIMOK.

Pemats 3amaun Ha KieT4aroi Oymare.

[IpoBOMUTH BBIYUCICHUS ¥ HAXOAWTh YHWCJIOBbIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
FeOMETPUUYECKHUX 3aJja4aX C MCIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTrOJbHUKOB U MHOTOYTOJIbBHHKOB,



CBOWCTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHNUHU JBYX NapajjIeNIbHBIX MPSMBIX CeKyllei. PemaTs
IIPAKTUYECKHE 3a/1a4M Ha HAXO0XKJICHUE YIJIOB.

Brnaners nonstuem reomerpuyeckoro Mecta touek (I'MT). Onpenenats GUCCEKTpHCY yriia U
CEpEIUHHBIA MEPHEHAUKYIAP K OTPE3Ky Kak TreoMeTpudeckue mecra Todek. l[lomp3oBaThbes
noHsitueM reoMerpudyeckoro wmecra toudek (I'MT) mnpu gokazaTenbCTBE TIE€OMETPUUECKHUX
YTBEPKACHUM U IIPU PEILICHUU 3aay.

@opMynMpOBaTh OIPENCICHUS OKPY)KHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYKHOCTH,
YBEPEHHO BJIAJETh UX CBOMCTBAMH. YMETh IOKA3bIBaTh U NPUMEHATH 3TU CBOWMCTBA IIPHU PEIICHUU
3a/1a4.

Bnaners NOHATHEM ONMCAHHOM OKOJO TPEYrOJIbHHKA OKPYKHOCTH, YMEThb HAaXOAWTh €€
neHTp. Jloka3plBaTh M HMCHOJNB30BAaTh (PaKTBl O TOM, YTO OHMCCEKTPHCHI YIJIOB TPEYroJbHUKA
IIEPECEKAIOTCSI B OAHOM TOYKE, M O TOM, YTO CEPEIUHHBIC MNEPHEHIUKYIAPbl K CTOpPOHaM
TPEYrOJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE.

Bnagers nmoHATHEM — KacaTeIbHOM K OKPY)KHOCTHM, IIOJB30BaTbCsl  TEOPEMOM O
NEPIEHAUKYJIIPHOCTH KacaTeJIbHOW M paauyca, NPOBEIEHHOIO K TOYKE KacaHus. [loka3bIBaTh
PaBEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYKHOCTH, IPOBEACHHBIX U3 OJHOW TOYKHU, U NPUMEHATH
9TO B PELIEHUU I'€OMETPUYECKUX 3a]1a4.

Jloka3piBaTb M IPUMEHATH IPOCTEHIINE TE€OMETPUYECKME HEPABEHCTBA, IIOHUMAaThb HX
IIPAaKTHYECKUM CMBICII.

ITpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKU.

K konmy oOyuenus B 8 kJjacce oOydaromuics TMOJMYYUT CIEIYIOIIME MpeaIMETHbIC
pe3yabTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, HMX D3JIEMEHTBI, IOJIb30BaThCA UX
CBOMCTBAMM IIPM DEIIEHUWM TEOMETPUYECKHX 3anad. Pasznuyare TIpuU3HAKM M CBOMCTBA
napajuieiorpaMma, pomMO0a U TPSIMOYTOJIbHUKA, OKa3bIBaTh X WU YBEPEHHO NPHUMEHSATH IPHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOYKM IEpPECEYEHUs MeOuaH TpEeyrojbHHKa (LleHTpa Macc) B
peLIeHNH 3a]1a4.

BnaneTrs noHsTHEeM CpelHEN JIMHUU TPEYTOJbHUKA U TpANeluu, IPUMEHATh UX CBOWCTBA MPH
pelIeHNH TeoMeTpuueckux 3amad. Hcnons3oBate Teopemy Daneca u  TeopeMy O
MPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS TPAKTUYECKUX 3a]1a4.

PacriozHaBath I1€HTpalbHO-CUMMETPUYHBIE (UIYyphl M HCIONb30BaTh WX CBOWCTBA MpHU
pelIeHny 3a1ay.

Bnaners moHsATHSAMU TIOI0OUST TPEYTrOJIBHUKOB, KOA(GdUIIMEHTAa TTOA00HS, COOTBETCTBEHHBIX
AJIEMEHTOB TOJOOHBIX TPEYTroJIbHUKOB. VIMeTh mIpejicTaBieHHEe O MpeoOpa3oBaHUU MOJO0US U O
nonoOHbIX (¢urypax. Ilomp3oBaThcsi NpU3HAKAMH TOAOOMS TPEYroJbHUKOB MIPU PEIICHUU
reoMeTpuUecKux 3azad. Jlokas3plBaTb M NPUMEHATH OTHOLIEHUS MPONOPLUOHAIBHOCTH B
IPSIMOYTOJIBHBIX TpeyroiabHUKaX. [IpuMeHsTh mogodue B MpakTHYECKUX 3aauax.

BeiBomuTh © HWCMONB30BaTh mpocTelmue (GOpMyNnbl AN IUIOHMIAAM  TPEYroJbHUKA,
napajuiejorpamMma, pomba © Tpamenud. BeMHCIATH (pa3MYHBIMU  CITOCOOAMM)  TUIONIAJIb
TPEYroJIbHUKA M IJIOIMIAAN MHOTOYTOJIBHBIX (pUTyp (TOJIB3YACH, IIe HEOOXOJMMO, KaJbKYIATOPOM).
3HaTh OTHOUIEHHE IUIoHa/iel MOJOOHBIX (DUTYp M MPUMEHSTHh NMpHU peuieHuu 3aaad. [IpumeHsTh
MOJIy4YeHHbIE YMEHUS B MPAKTUUYECKUX 3a7auax.

[Tonb3oBaTbes TeopeMoit Iludaropa mist pemieHuss TeOMETpUYECKUX U MPAKTUYECKUX 3a/a4.
CTpouTh MaTeMaTH4YeCKyl0 MOJEIb B IMPAKTUYECKUX 3a/adyax, CaMOCTOSITEIBHO AENaTh YEPTEX U
HAaXOJIUTh COOTBETCTBYIOIIUE JIJTUHBI.

Bitagers noHATHEM BIMCAHHOIO U LIEHTPAJIBHOIO yIJia, YIJIa MEXAY KacaTelIbHOM U XOpPIOoH,
ONMCAaHHOM M BIHMCAHHOW OKPYKHOCTHM TpPEYIOJbHHKA M YETBIPEXYTOJIbHUKA, MPUMEHATh HX
CBOMCTBA IIPU PELICHUHU 3a1a4.

[IpuMeHATh MOTyYEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTUUECKHUE MOAEIIN [ 3a]1a4
peaqbHOM JKM3HM M TPOBOJAUTH COOTBETCTBYIOLIME BBIUMCICHHUS C HPUMEHEHHEM HOJ00Hs u
TPUTOHOMETPHH (TIOJB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).



K xoHmy oOydenus B 9 Kiacce OOYyYarOIIUIiCS MOMYYUT CIEAYIOUIME MPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIHUTh C MX MOMOILBIO
pa3juyHble  3JEMEHTbl  HPSIMOYTOJIBHOTO  TPEYroJbHMKA  («pelIeHHEe  MPSIMOYTOJbHBIX
TPEyroJpHUKOB»). HaxomuTh (C MOMOIIBIO KaNbKyISATOpa) IJIMHBI W YIJIBI JJS HETaOIMYHBIX
3HAYEHUH.

[Tonp3oBatbest opMyTaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKAESCTBOM ISt
HAXO0XJ/ICHUS COOTHOILIEHUIN MEXy TPUTOHOMETPUUECKUMHU BEIMUYUHAMHU.

Jloka3piBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATh UX AJI1 HAXOXKICHUS
pa3IMYHBIX  3JEMEHTOB  TPEYrojbHUKA  («pEUICHHE  TPEYroJIbHUKOB»), TMpPU  PEIICHUU
reOMEeTPUUECKUX 3aau. [[puMeHsATh NojlyueHHbIE 3HAHUS [IPU PEIICHUN IPAKTUUECKUX 3ajau.

[IpyuMeHsSTh TPUTOHOMETPHUIO B 33/adyaX Ha HaXOXKJEHUE IUIOIIAId, BBHIBOJAUTH U BIAJIETh
TPUTOHOMETPUUYECKUMH (POpMyJiaMH Jisl IUIOMIAAN TPEyrojbHHKA, IMapajuiejorpamma, pomoa,
Tpamneuuu, BBIBOAUTh W NPUMEHATh Qopmyiny ['epona u Qopmyny aias miomagu BBITYKIOTO
YETBIPEX YT OJIbHUKA.

HmeTs npeacTaBieHne 0 TOMOTETHH, TPUMEHSATh B TPAKTUYECKUX CUTYAIUIX.

Hcnonb3oBate Teopemsl UeBsl 1 MeHenas Ipyu pelieHuu 3a1a4.

Hcnonp30BaTh TEOPEMBbl O BIMCAHHBIX YIJaX, yriax MEXAy XoplIaMu (CeKyIIMMH) U yrie
MEXly KacaTelbHOW U XOpPJOW MpHU PEIIeHUH FeOMETPUUYECKUX 3ajaad. Jloka3blBaTh U MPUMEHSATh
TEOPEMBbl O TPOU3BEIICHUU OTPE3KOB XOPJA, O MPOHU3BEICHHH OTPE3KOB CEKYIUX, O KBajpare
KacaTeJIbHOM.

Bnagerp mnoHATHEM KOOpIMHAT Ha IUIOCKOCTH, paboTaTh € YpaBHEHHEM MpsSMOW Ha
IUIOCKOCTH. Briajners moHsTHAMHU yrioBoro ko3¢ (duimeHta u cBOOOJHOTO 4ICHA, OHUMATh HX
FEOMETPUUECKUNA CMBICI U CBSI3b YIJIOBOro Kod(dduiMeHTta ¢ BO3pacTaHUEM H YObIBaHHEM
JUHEHHON QYHKIMH. YMETh peuiaTb METOJIOM KOOPJAUHAT 3aJlauM, CBSI3aHHBIE C MMapaJljIeIbHOCTHIO
Y TIEPIIEHANKYJIIPHOCTBIO MIPSIMBIX, IEPECEUEHUEM MPSAMBIX, HAX0XKIEHUEM TOUYEK IIEPECECUCHHUS.

BoiBomuTh M BIAZETh YpaBHEHMEM OKpYKHOCTHU. lcmonb30BaTh METOJ KOOpAWMHAT IS
HaXOXKJCHUS NepecedeHnuil OKpyKHOCTeH U mpsMbIX. Branets ¢opmynamMu paccTOsIHUS OT TOUYKH
JI0 TIPSIMOM, TUIOLIaM MapajuleJorpaMMa B KOOpJAMHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
wiomanu. Ilonp30BaThCs METOAOM KOOPAMHAT HAa IJIOCKOCTH, NMPUMEHATH €ro IpHU PEIIECHUU
FEOMETPUYECKUX U MpPaKTHYeCKUX 3aaad. lIpuMeHsAT, MeTox KOOpJAMHAT B  IPaKTHUKO-
OPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1adax.

Bnagers nonstueM BekTOpa. YMETh CKIAAbIBATh U BBIUNTATh BEKTOPHI, YMHOXAaTh Ha YHUCIIO,
BIAJETh NpaBWIaMH  TPEYroJdbHUKA U  MapaierorpamMma. Brageth  OpakTUYECKUMH
MHTEPIIPETAlUSIMA  BEKTOPOB. YBEPEHHO IIOJb30BaThCS KOOpAMHATaMU BeKTopa. Brianers
CJIOKEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA Ha YUCIIO B KOOPAMHATAX.

Nmets mpencraBienne o Oasuce (Ha TIOCKOCTH). PackimanbiBaTh BEKTOpPHI MO 0Oa3ucy.
PackiiagpiBaTh BEKTOPBI CHII C MTOMOLIBIO TPOESHUPOBAHUS U TPUTOHOMETPUUECKUX COOTHOLIEHHH.
[TpyMeHsITh MoTydYeHHbIE 3HAaHHS B MPOCTEUIINX (PU3MUECKUX 3a7auax.

Brnagers moHATHEM CKaIsIpHOTO NMPOM3BEINEHHS BEKTOPOB, IIOHMMATh €r0 I'€OMETPUUYECKUI
CMBICI M YBEPEHHO IIOJIb30BATbCS €r0 BBIPAKEHHEM B JIEKapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEICHUS U €ro CBs3b C INpoenupoBaHueM. lIpumeHsTh
CKaJISIpHOE TPOM3BEACHHE BEKTOPOB MJIsi HAXOXKICHMS JUIMH M yIJoB. Pemiath reomeTpuyeckue
3a/1a4M € TOMOUIBIO CKaJISIPHOIO IpOM3BeieHus. Vconp30BaTh CKaISIpHOE ITPOU3BENEHNUE BEKTOPOB
B aireOpandeckux U GU3MUECKUX 3a1a49ax.

Brnaners NOHATUAMM NPAaBHIBHOTO MHOTOYIOJIBHHMKA, JJIMHBI OKPYXHOCTH, IJUHBI IYyTH
OKPYXKHOCTHU ¥ paJiaHHON Mepbl yIiia, BBIYUCIATH IUIONIAlb Kpyra u ero yacreil. [loHnMates cMbic
yuciaa 7n. lIpUMeHATH DoMydyeHHblE YMEHMs IIpU pEHIEHHH NPAKTUYECKUX 3a1ad. 3HaThb
HCTOPUYECKHE CBEICHUS 00 U3MEPEHUHU JUIUHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.

Hmets npencTaBieHne o npeoOpa3oBaHUM IIOCKOCTH, O IBHXKEHUAX. HaxoauTe ocu, HEHTPHI
CUMMETpUN (Uryp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3UIMH MPOCTEHIINX MpeoOpa3oBaHuUi.
[TpyuMeHsTh IBUKEHUS ITIOCKOCTU IIPH PEILIEHUU T€OMETPUUECKHUX 3a1ad.

[TpyMeHsTh MOTy4YeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYeCKUE MOJIENIN I 3a/1a4
peasbHOM JKM3HM M TPOBOJAUTH COOTBETCTBYIOUIME BBIUMCICHHUS C HPUMEHEHHEM NOJ00Hs u
TPUTOHOMETPUIECKUX (QYHKITUHN (TIOJIB3YSICh, T/Ie HEOOXOAMMO, KATBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/n NPOrpamMmbl Bcero Kontpoabubie  Ipaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
s I 1 Bumorea 10K
P P ' https://m.edsoo.ru/78c146¢c4
N3mepenune reoMeTpu4ecKiuxX BeITU4UH
bubmuoreka [IOK
2 Tpeyronpiiici 19 . https://m.edsoo.ru/78c146¢c4
3 [TapanmnensHocTs. CymMMa yriioB 15 1 bubnuoreka [IOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpsiMoyroibHBIE TPEYTOJbHUKHU 7 bubsmorexa [IOK
PAMOYTOI peyrol https://m.edsoo.ru/78c146¢c4
5 I'eomeTprueckre HEpaBEeHCTBA 5 1 bubmmorexa [IOK
COMCTPHHICCIHIE HEPABCHC https://m.edsoo.ru/78c146¢c4
QUHCK. PIOCTPOCHIT € TOMOTIBIO THPIKY https://m.edsoo.ru/78c146¢4
Y JTUHEHKA
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 10 1 bubmmoreka IIOK
3HAHHUH https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
8 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁl—lTpOJIbHI)Ie l'[pﬁaKanecmle 06pAz0OBATEBHbIE
padoTbI padoThbI pecypebi
" bubnmoreka [JOK
! HeTbipexyronbHuKH 22 . https://m.edsoo.ru/a5ch98eb
bu6mmoreka [JOK
2 Tonobue 16 . https://m.edsoo.ru/a5ch98eb
3 Iromans 16 1 bubnmoreka [JOK

https://m.edsoo.ru/a5ch98eb
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4 Teopema [Tudaropa u Hauana 18 1 bubmuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTI1bl ¥ YETBIPEXYTOJIBHUKH, CBA3aHHbIE C 20 1 bubmumorexa [IOK
OKPYKHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 10 1 bu6mmoreka [IOK
3HaHHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
9 KUJIACC
KoanuyecTBo 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ IporpaMmb Beero KoﬁnTponbnme H%aKanecmle 0Gpa3oBaTETbHbIC
padoThI padoThI pecypes
bu6mmorexa [IOK
. Peruerue Tpeyroabunios 22 1 https://m.edsoo.ru/dddde230
bubmuorexa [JOK
2 Tonotue TpeyroLHuKoB 12 . https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox xoopauHat 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
4 Bexrops! 20 . https://m.edsoo.ru/dddde230
5 JImuHa OKpYKHOCTH U IUIONIaAb Kpyra 16 1 bubmorexa [IOK
Py HIaI> KpyT https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
6 JBHOKeHH T110CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuorexa [JOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
MNOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC
K
Ne Tema vooKa OﬂnquTBqu acoe n Hara DJIeKTpOHHbIe U (POBbIE
n/n yp Bcero OHTPOILHBIE paKTHieckue H3yuyeHHusi o0pa3oBaTelibHbIE pecypchl
padoThbI padoThbI
1 Hcropust BOBHUKHOBEHUS U 1 bubnuoteka [JOK
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pa3BUTHS TEOMETPHUH

https://m.edsoo.ru/925af86b

HavanpHble TOHATHSA

bubnunoreka LIOK

2 reoMeTpHH. Touka, npsma, https://m.eds00.ru/659c4331
OTPE30K, JIy4

3 reowerpmn, Tou, npmas buGaorexa LIOK

‘ ’ ’ https://m.edsoo.ru/20bael2a
OTPE30K, JIy4
ITonsatue 06 akcuoMe,

4 TeopeMe, 10Ka3aTeNIbCTBE, bubnunorexa LIOK
OIpeIeIIEHUH, CBOMCTBE, https://m.edso0.ru/3d223477
MpU3HaKe
Bsaumnoe pacnonoxenue

5 TOYEK Ha npsMoil. Mzmepenue Bbu6mmoreka [JOK
JUTHHBI OTPE3Ka, PACCTOSHUE https://m.edso00.ru/92b776f1
MEXTy TOUKaMHU
B3anmHoe pacnonoxxenue

6 TOYEK Ha IpsiMoil. MsMepenue bubmuoteka [IOK
JUTUHBI OTPE3Ka, PACCTOSIHUAE https://m.eds00.ru/9c500788
MEXIy TOUYKaMHU
BsaumHoe pacnonoxenue

7 TOUYEeK Ha npsimoid. M3Mepenue bubmmnoreka HOK
JUTUHBI OTPe3Ka, PACCTOSIHNE https://m.edsoo.ru/7f06e8ce
MEXTy TOUKaMHU

o | pommcer. sy B B LOK

' https://m.eds00.ru/36862bf3
YTJIOB
o | pommcor.syron B B LOK
' https://m.edsoo0.ru/21ce4ff2
yTJIOB
10 yroon Wmepenme semm Bubmorera LIOK
: https://m.edsoo.ru/ce214e34
yTJIOB
) https://m.edso0.ru/7399faea
MIEPICHIUKYIISPHBIC TIPSIMbIS
12 BepTukanabHble U CMEKHBIE bubmumoteka [JOK



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce
https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea

yribl. [lapannensHeie u
MEPIEHINKYIAPHBIE IIPSIMBIE

BepTtukaiibHbie U CMEXHbBIE

https://m.edsoo.ru/5c2c0dff

bub6nmoreka [IOK

13 yrtl. HlapajuiesbbIe 1 https://m.edso0.ru/4a4bf678
NEPIEHIUKYJIIPHBIE IPSIMbIE
BeprukanbHble U CMEKHBIE Bu6morexa LIOK
14 yrawt. Tlapanienbreie u https://m.edsoo.ru/84ee61de
NEPIEHIUKYJIIPHBIE IPSIMbIE
BeprukanbHble U CMEKHBIE Bubmorexa LIOK
15 yriel. lapaniebsic n https://m.edsoo.ru/d04bb9c5
NEPIECHIUKYJIIPHBIE IPSIMbIE
bubnuoreka [{OK
16 brccexrpuca yria https://m.edsoo.ru/da5e003c
bubnunoreka LIOK
17 buccexrpuca yria https://m.edso0.ru/557998af
bubmuoreka [{OK
18 buccexprca yria https://m.edsoo.ru/5ea89182
19 Jlomanasa. Buabl moMaHbIX. bu6mmoteka IIOK
JlyinHa JToMaHOM https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl 1oMaHBIX. bu6nmorexa LIOK
JlnuHa TOMaHOK https://m.edsoo.ru/91fe52bc
MHuoroyronsauku. [lepumerp
21 MHoOroyrojsHuka. [lonsrue o bubmmnoreka HOK
BBIITYKJIBIX U HEBBITYKJIIBIX https://m.edsoo.ru/Oaab8dfc
MHOT'OYTOJIbHUKaX
MuoroyronsHuku. [lepumetp
22 MHOroyrojasHuka. [Ionsrue o bubmuoreka [IOK
BBIMTYKJIBIX U HEBBITYKIIBIX https://m.edso0.ru/27b15065
MHOT'OYT'OJIbHUKAX
MHuoroyronsauku. [lepumerp
23 MHoOroyrojsHuka. [lonsrue o bu6muoreka [JOK
BBIITYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYT'OJIbHUKAX
MuoroyronsHuku. [Tepumetp Bu6muorexa LOK
24 MHoOroyrojsHuka. Ilonsarue o

BBIITYKJIBIX W HEBBIITYKJIBIX

https://m.edsoo.ru/6cac74dc
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MHOTI'OYT'OJIbHUKAX

MuoroyronsHauku. [lepumetp

o5 MHoroyroiasHuKa. [loHsTHE O Bu6mumotexa [JOK
BBIIYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/3e269ed8
MHOT'OYTOJIbHUKAX

26 WNHcTpyMeHTHI 1)1 U3MEpEeHU Bu6muoteka [JOK
U TIOCTPOEHU https://m.edsoo.ru/333ecb98

27 HNHCcTpyMeHTHI 1J1s1 U3BMEpEHUI bubmuorexa [IOK
U HOCTPOCHUH https://m.edso0.ru/26b0a806
KonTponbnas pabora no teme
"Hauana reomerpun.

28 [Ipocreiiine reoMeTpUIeCKUe bubnnorexa [JOK
(Gurypsl 1 UX CBOMCTBA. https://m.edsoo.ru/aalb7981
N3mepenue reoMmeTpuiecKkux
(bHryp"

29 Mennana, buccekTpuca u bubnunoreka LIOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menauana, 6uccekTpuca u bu6nmorexa LIOK
BBICOTA TPEYTOJIbHHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroabHUKOB bubmorexa LIOK

https://m.edsoo.ru/8e04a02f

32 IlepBbIil 1 BTOpOY IIPU3HAKU bubmuoreka [IOK
pPaBEHCTBA TPEYTOJbHUKOB https://m.edsoo.ru/0f5d60af

33 IlepBbIit 1 BTOPON IPU3HAKU bubmuoteka [IOK
paBEHCTBA TPEYTOJbHUKOB https://m.edsoo.ru/a56c5a9b

34 [IepBblit 1 BTOpON IPU3HAKU bu6muoreka [JOK
paBeHCTBA TPEYTOJIbHUKOB https://m.edso0.ru/34f8650e

35 [IepBrlii 1 BTOPOU IPU3HAKU bubnmnoreka [JOK
pPaBEHCTBA TPEYTOJIHHUKOB https://m.edsoo.ru/ffe06285

36 [IepBblit 1 BTOpOM IPU3HAKU bu6muoreka [JOK
paBeHCTBA TPEYTOJIbHUKOB https://m.edsoo0.ru/79753cdf

37 PaBHOOe1peHHbIC bubmuotexa [JOK
TPEYTOJLHUKN M X CBOHCTBA https://m.edsoo.ru/c59fdae9

38 PaBHOOe1peHHbIC bubmuotexa [JOK
TPEYTOJLHUKH M UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpEHHBIC but6mmoreka [IOK
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TPEYroJbHUKU U X CBOICTBA

https://m.edsoo.ru/1c2cc982

[Ipu3nak paBHOOEAPEHHOTO

bub6nmoreka IIOK

40 TpeyroJbHUKA https://m.edso0.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO Bu6mumotexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/bf564ab7
42 TpeTuii npu3HaK paBeHCTBa bubmuorexa [IOK
TPEyroJIbHUKOB https://m.edso0.ru/b4229637
43 TpeTuii npu3HaK paBeHCTBa bubmuorexa [{OK
TPEyroJIbHUKOB https://m.edso0.ru/7a899c49
44 Tperwnii npru3HaK paBeHCTBA Bu6mmoreka [JOK
TPEyroJIbHUKOB https://m.edso0.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cumMmetpueit. [Ipumepst bubmmoreka [JOK
CUMMETPHH B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MHUpE
@urypsl ¢ 0CEBOI
46 cummeTpuen. [Ipumepsl bubnmnorexa [JOK
CUMMETPHH B OKPYKAIOIIEM https://m.edsoo.ru/a48cf0cd
MUpe
47 KonrtponsHas pabota no reme bubmuoreka [IOK
"TpeyronbHUKH" https://m.edso0.ru/6f0a9a78
48 [TapannenpsHOCTb NPSAMBIX EH6H_HOTeKa LIOK
ttps://m.edsoo.ru/a081482d
49 CgoiicTBa ¥ IPU3HAKH bubnuotexa [JOK
napajIeNIbHBIX MPSMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
napauIeIbHBIX MPSIMbIX https://m.edso00.ru/75899b52
51 CgoiicTBa ¥ IPU3HAKH bubnuotexa [JOK
napajIeNIbHBIX MPSIMBIX https://m.edsoo.ru/e0fde699
50 CBoiicTBa ¥ IpU3HAKU bubmmoreka [JOK
napajuIeIbHBIX MPSMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ IpU3HAKU bubnmoreka [JOK
napajuIeIbHBIX MPSMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa ¥ IPU3HAKU bubnuorexa [JOK

nmapaJiyICJbHBIX IMPAMBIX

https://m.edso0.ru/5c¢90c339
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but6mmoreka [IOK

o5 Cymma yriioB TpeyroibHuia https://m.edsoo.ru/d1dca5cd
56 CyMMa yTIoB TpEeyroJibHHKa bubsmorexa [IOK
https://m.edso0.ru/7af6d9e6
57 BnemHue yribl TpeyrojabHUKa bubmorexa LIOK
https://m.edsoo.ru/bc409f4f
58 Buemrnue yribl TpeyrojibHUKa bubmorexa [IOK
https://m.edsoo.ru/371cbell
CymMma BHYTpPEHHHX YIJIOB
59 MHOTOYT'OJIbHUKA U CyMMa bubnnorexa [JOK
BHEIITHHUX YTJIOB BBITYKJIOTO https://m.edso00.ru/a3dd667f
MHOTOYT'OJIbHUKA
CymMma BHYTpPEHHHX YTJIOB
60 MHOTOYTOJIbHUKA ¥ CyMMa Bbu6mmoteka [JOK
BHEIITHHUX YTJIOB BBIMTYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJTbHUKA
CymMma BHYTpPEHHHX YIJIOB
61 MHOTOYTOJIbHUKA U CyMMa bubnmnorexa [JOK
BHEIITHHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/b75ede0e
MHOTOYTOJTbHUKA
o | Kemmomoen oo BuGorea 10K
' " https://m.eds00.ru/40947485
yIJI0B MHOTOYTOJIbHUKA
[Tpu3naku paBeHCTBA
63 HI?SIMO}’FOJ‘II:)HBIX bubmorexa IOK
https://m.edso00.ru/330d63ff
TPEYTOJIHLHUKOB
[Tpu3Haku paBeHCTBA
64 rqf;IMoyronI:,HLIx bubmorexa IOK
https://m.edso0.ru/0e1544dc
TPEYTOJIHLHUKOB
65 [TeprieHIUKYISIp ¥ HAKJIOHHAS bubmorexa I[IOK
https://m.eds00.ru/957310000000000
CBONCTBO MeIUAHBI
66 MPSAMOYTOJIbHOTO bubnuorexa [JOK
TPeyroJbHUKA, TPOBEIEHHOM https://m.edsoo0.ru/b34a450e
K TUIIOTEHY3€
67 CBONCTBO MEIUAHBI but6mmoreka [IOK
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IIPSIMOYTOJIBHOTO
TpPEyroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3€

https://m.edsoo.ru/83fabf79

[IpsimoyronbHbIN
68 TPEYrOJIbHUK C yriioM B 30 BH6H_HOTeKa HOK
https://m.edso0.ru/52b57d0f
rpagycoB
[IpsimoyronbHbIN
69 TPEYrOJIbHUK C yriioM B 30 BH6H_HOTeKa HOK
https://m.edsoo.ru/aec6d443
rpagycoB
CooTHOIICHUS MEXIY
70 CTOPOHAMU U yTIIaMU EH6H_HOTeKa 0K
https://m.edso00.ru/95db41f7
TpEyroJIbHUKA
CoOTHOIICHUS MEXTY
71 CTOPOHAMU U yTIIaMU EH6H_HOTeKa 0K
https://m.edso0.ru/5ea388d0
TPEyroJIbHUKA
HepaseHcTBO TpeyronbHuKa.
72 HepaBenctBo 0 anune BH6H_HOTeKa LOK
. https://m.edso00.ru/50fa9985
JIOMaHOHN
HepaseHncTBO Mexy
73 MEPIEHIUKYIISPOM U bubmuoreka [IOK
HaKJIOHHOW. PaccrosiHue OT https://m.edso0.ru/7284chde
TOYKHU [0 NPSAMOU
KonTponbnas pabota mo
74 ;ez&al\iﬂl:lf;r;'yroanme bubmmoreka [JOK
,,p yr ’ https://m.eds00.ru/85f00be3
I'eomerpuueckue
HepaBeHCTBa"
75 OKpy>XHOCTb, XOp/Ibl U bubmmoreka [JOK
JMaMEeTPhI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d
76 OKpy>XHOCTb, XOp/Ibl U bubmmoreka [JOK
JIMaMEeTpPhl, UX CBOHCTBA https://m.edsoo.ru/02406d49
B3anmHoe pacnonoxkenue
77 OKPY>KHOCTH M TIPSIMO. bubnmoreka [JOK
KacarenpHast 1 cexyrast K https://m.edso00.ru/00d222d9
OKPY>KHOCTH
78 B3aumHoe pacnonoxenue bubnmoreka [JOK
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OKPY>KHOCTH U TIPSAMOW.
KacarenbHas u cexymas k
OKPYKHOCTH

https://m.edsoo.ru/4f8753bb

Bzanmuoe PacCIIOJIOKCHHUEC

79 OKPY>KHOCTH M MPSIMOM. bubmmoreka [JOK
KacarenpHast 1 cexyIast K https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

80 OKpy>XHOCTb, BIMICAaHHAs B bubmmoreka [JOK
yroi https://m.edsoo.ru/3767ac35

81 OKpyKHOCTb, BIIUCAHHAs B bubnuoreka [IOK
Yoo https://m.edso0.ru/f019e49b
[ToHsiTHE O TEOMETPUYECKOM

82 Mecre Touek. [Ipumepsl Bbu6mmoreka [JOK
TE€OMETPHUECKUX MECT TOYCK https://m.edsoo.ru/9bdd6b63
Ha IUIOCKOCTH
[TonsiTHE O TEOMETPUUECKOM

83 Mecre Touek. [Ipumepsl bubmuoteka [IOK
rEOMETPUYECKUX MECT TOUYCK https://m.edso0o.ru/621adf85
Ha IUIOCKOCTH

84 OrnucaHHast OKPY>KHOCTb bubnmnorexa [JOK
TPEyroibHUKA, €€ LEHTP https://m.edsoo.ru/f5b41bc7

85 OrnucaHHast OKPY>KHOCTb bubmuoreka [IOK
TPEyTroNbHUKA, €€ LEHTP https://m.edso0.ru/c96254e9
FeOMETpHYCCKYIX 3a71at https://m.eds00.ru/5894e7a4
FeOMETPHHECKITX 3271 https://m.edso00.ru/784342d1
MeTo1 reOMETPUYECKUX MECT

88 Toquﬂan/I pel]feHI/II/I bubmorexa LIOK

https://m.eds00.ru/05853a22
reOMEeTPUUYECKUX 3a7a4

" MeTto1 reOMETPUYECKUX MECT Bubmuotexa LOK
Ig:;ﬁ;ﬁig SE;H;I;M https://m.eds00.ru/6903dff0

90 O060CcHOBaHMS POCTEHTIITIX bubnuoteka [JOK
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91

92

MOCTPOEHUI, ATaIbI 3aa4H Ha
MOCTPOECHUS, PEIICHHE 3a71a4
Ha MOCTPOEHUE LIUPKYJIEM U
JIMHEUKOM

O6ocHOBaHMS TPOCTEUIITHX
MOCTPOCHHUIA, ITaIlbl 33]]a4H Ha
MOCTPOCHHMSI, PELICHNE 33124
Ha [TOCTPOCHHUE UPKYJIEM U
JIMHEUKOU

KonTponbhas padota no teme
"OKpy>KHOCTB.
I'eomerpuueckue Mecra
touek. [locTpoenus ¢
MOMOIIBIO ITUPKYIIS U
JMHEUKn"

https://m.edsoo.ru/e511d730

bubnunoreka LIOK
https://m.edsoo.ru/f3bfbf74

bubnunoreka LIOK
https://m.edsoo.ru/791dafc6

93

94

95

96

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3TUuYHBIMU TEMaMHU
Kypca

[ToBTOpeHue u 060061IEeHNE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXIY pa3TuYHBIMU TEMaMH
Kypca

[ToBTOpenue u 06061IEeHNE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXY pa3InIHBIMU TEMAMH
Kypca

[ToBTOpenue u 06061IEeHNE.
Pemenune 3amay,
WJUTFOCTPUPYIOMIUX CBS3H
MEXY pa3InIHBIMU TEMaMH

Kypca

bubnuoreka [{OK
https://m.edsoo.ru/f0e38fa3

bubnuoreka [{OK
https://m.edso0.ru/38a31139

bu6nunorexa LIOK
https://m.edsoo.ru/7382bcc4

but6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHME U 060OIIECHNE.
Pemenue 3amauy,

but6mmoreka [IOK
https://m.edso0.ru/07e567¢el
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WUTIOCTPUPYIOIIMX CBS3H
MEXy pa3InYHbIMU TEMaMHu

Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,

98 WJUTFOCTPUPYIOMIUX CBS3H 1 bubmorexa LIOK
https://m.edsoo.ru/8a4b94e4
MCXKAY pa3IndYHbIMU TCMaMU
Kypca
[ToBTOpEeHME 1 000OIICHNE.
99 Eiﬁlleéf;;;}iﬁ;plx CBSI3U 1 bubmorexa [IOK
https://m.edsoo0.ru/397d166b
MCXKAY pa3jIndYHbIMU TCMaMU
Kypca
[ToBTOpeHUE 1 0600IICHNE.
100 Eiﬁﬁf;;;;iznx CBSI3U 1 bubmorexa HOK
https://m.edsoo.ru/c60d778a
MEXY pa3InYHBIMU TEMAMHU
Kypca
101 Hroroast KoHTpOIBHAS 1 1 bubmuoreka [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIEHHE.
102 Eiﬁﬁiﬁ;ﬁ;ﬁﬁ}nx CBSI3H 1 bubmorexa LHOK
https://m.edso0.ru/971f7836
MCXKAY pa3iIndYHbIMU TCMaMU
Kypca
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
8 KUIACC
No KounyecTBOo 4yacoB Jara DJIeKTPOHHBbIE HU(PPOBLIE
_ Tema ypoka Kontposabnbie  IpakTHyeckue o0pazoBaTebHbIE
n/n Bceero U3YYCHUS
padoThI padoThI pecypcbl
1 [Tapannenorpamm, €ero Npu3HaKu U 1 bubnmoreka [JOK
cBOiicTBa https://m.edsoo.ru/8c2d08f0
2 [TapannenorpamMm, ero npu3HaKku 1 1 bubnuorexa [JOK

CBOMCTBA

https://m.edsoo.ru/0dbbebfb
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3 [Tapannenorpamm, ero npu3HaKku 1 bubnuoreka [JOK
CBOICTBa https://m.edsoo.ru/fb521d1b

4 [Tapannenorpamm, €ro Npu3HaKku u bubnmoreka [JOK
CBOWCTBa https://m.eds00.ru/dc674776

5 [TapannenorpamMm, ero Npu3Haku 1 bubmuorexa [{OK
CBOMCTBa https://m.eds00.ru/4823807b

6 [IpsimoyronpHUK, pOoMO, KBaapaT, UX Bu6muotexa [JOK
NPHU3HAKH U CBOMCTBA https://m.edsoo.ru/8abc88a8

7 [IpsiMoyronapHUK, pOMO, KBaapaT, UX Bu6muoteka [JOK
NPHU3HAKH U CBOMCTBA https://m.edsoo.ru/d6a662c9

8 [TpstmoyronbHUK, poMO, KBaapaT, UX bubnnorexa [JOK
NPU3HAKK U CBOMCTBA https://m.eds00.ru/21884952

9 [IpsimoyroibHUK, poMO, KBapaT, UX Bu6mmoteka [JOK
NPHU3HAKH U CBOMCTBA https://m.edso00.ru/a6373aa2

10 CpenHsist TMHUS TPEYroJbHUKA BH6H.HOTeKa HOK
https://m.edsoo.ru/6elbcbbb

11 Cpenssist TMHUSA TPEyroJbHUKA BH6H,HOTeKa LOK
https://m.edsoo.ru/6b23a4c3

12 Tpaneuus. PaBHoOenpenHas bubmmnoreka HOK
Tpanenusi, € CBOMCTBA U MPU3HAKH https://m.edsoo.ru/d61aa9d?2

13 Tpaneuus. PaBHoOepeHHas bubmuoreka [IOK
Tpanenusi, e€ CBOWCTBA U MPU3HAKK https://m.edso0.ru/17f960ca

14 [IpsamoyronbHas Tpanemnus bubmorexa LIOK
https://m.eds00.ru/3375c8f3

15 Cpenusis TuHUS Tpaneun bubmorexa LIOK
https://m.eds00.ru/7963a7f5

bu6muoreka [JOK
16 Teopena Garneca https://m.edsg).ru/3429a505

bubnmnoreka [JOK
o Teopema aseca https://m.edscl)lo.ru/a2402d2b

18 TeopeMa 0 IPONOPLUOHAIBHBIX bubmuotexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47

19 Teopema 0 mpoONOPIMOHATBHBIX bubnuorexa [JOK
OTpe3Kax https://m.edso0.ru/8eccc056

20 Ilentp Macc TpeyrojbHHKa bubnmoreka [JOK
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21 LlenTpanbHO-CUMMETPUYHBIE (PUTYPHI BH6H.HOTeKa LIOK
https://m.edso0.ru/8578076a
29 KonTtponpHast pabora o teme Bu6mumotexa [JOK
"UeThIpEX yroabHUKH" https://m.edsoo.ru/bed0f9f3
23 [TogoGue TpeyroJbHUKOB, bubmuorexa [IOK
K03 duIMeHT nooous https://m.edso0.ru/19400684
24 [TogoGue TpeyroJbHUKOB, bubmuorexa [{OK
K03 duLMeHT nooous https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku mogoOust TPEYroJbHUKOB EH6H,HOTeKa HOK
https://m.edsoo.ru/bbf2c3a6
26 [Ipu3Haku mogoOust TPEYroJbHUKOB bubmorexa LIOK
https://m.edsoo.ru/8db11ff7
27 [Tpu3naku mo100us TPEYTrOIbHUKOB EH6H,HOTeKa HOK
https://m.edsoo.ru/9ed11d5b
28 [Ipu3Haku mogoOust TPEYroJIbHUKOB bubmorexa LIOK
https://m.eds00.ru/152d2193
29 [Tpu3naky mo100Us TPEYTOIbHUKOB BH6H,HOTeKa HOK
https://m.edso0.ru/23dc95f1
30 [Tpu3Haku mogo0us TPEYTOTLHUKOB BH6H,HOTeKa HOK
https://m.edsoo.ru/8d1d9d16
31 [TpuMeHeHne o 00U TPU pelIeHUH bubmuoreka [IOK
NPAKTHYSCKHUX 33124 https://m.edsoo0.ru/d97bf297
32 [TpumeHneHue mo1o0us pH pelIeHun bu6muoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo0.ru/5b21c5aa
33 [Tpumenenue mo1o0us NP perIeHUH bubmuorexa [IOK
NPaKTHYSCKHX 33124 https://m.edsoo.ru/e0d80738
34 [TpumeHneHue no1o0ust pH pelIeHun bu6muoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [TpumeHneHue no1o0ust pH pelIeHun bu6muoreka [JOK
NPaKTHYECKHX 33124 https://m.edsoo.ru/8717ee6a
36 [Ipumenenne nogo0us MpH perICHUH bubmuotexa [JOK
NPaKTUYECKHX 3312 https://m.edso0.ru/d9159d9d
37 BBenenue noHsTHS peoOpa3oBaHuUs bubnuorexa [JOK

no00us 1 MoJOOHBIX Uryp

https://m.edsoo.ru/aaf7e944
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KoHnTtponbHas pabota 1o Teme

but6mmoreka [IOK

38 "TTonobue" https://m.edso0.ru/89c3236d

39 ITonsitue momaau. CBoicTBa bubnunorexa LIOK
IUIOINAIEH T€OMETPHUYCCKUX DUTYD https://m.edsoo.ru/7af5h92e

40 IMougrue mwiomanu. CBolcTBa bubnmoreka [IOK
IUIONIA/ICH TEOMETPUYECKUX (PUTYD https://m.edsoo.ru/37a176¢c0

41 ITonsitue momaau. CBoiicTBa bubnunoreka LIOK
IUIOINAIEH T€OMETPHUYCCKUX DUTYD https://m.edso0o.ru/6004265a
[Ipocreiimme Gopmynbl IS TUTOMIAIN Bubnmorexa [IOK

42 ;E;yggibfpp;itunljﬂpamenorp aMMa, https://m.edsoo.ru/596ald0e
[Ipocrefimme GopmyIbl AJIs TUTOIAIN

43 TpeyrojbHHUKa, mapaienorpaMmma, EH@I,I;I/OTG? HOK/f delf
pom6a i TpamemH ttps://m.edsoo.ru/f636del
[Ipocretimme GopmyIbl AIs TUTOIA TN Bubmorexa [IOK

| eyromimia, Iaparetorpains ntps:/im.edsoo. /9732274
[IpocTeiimme GpopMybl IS TUIOMIAANA Bubmuotexa LOK

% | Teyromimia, Maparretorpans tps://m.eds0o.r/e6A53963
[IpocTeitmme GpopMybl ISt TUIOIIAAN Bubmuotexa LOK

% | Teyromimia, Maparretorpans tps://m.edsoo.ru/0b1Bfc61
[Ipocreiimme Gopmynbl s TUIOMIAIN

47 TPEyroJIbHUKA, MapaJlyieIorpaMma, BH6H_HOTeKa 0K
poMGa 1 TpaneIun https://m.edsoo.ru/eb691e04
[Ipocreiimme Gopmynbl s TUIOMIAIN

48 TPEYroJIbHUKA, TapaJljIeiorpaMma, BH6H_HOTeKa 0K
poMGa 1 TpaneIuH https://m.edsoo.ru/8b93cfba
[Ipocreiimme Gopmynbl s TUIOMIAIN

49 TPEYroJIbHUKA, TapaJlJIeiorpaMma, BH6H_HOTeKa HOK
pomba 1 TpamemH https://m.edsoo.ru/c35f544d
[Ipocreiimme hopMymbl A MIOMAAN BuGmuorexa IJOK

>0 IT)I()) ;yggibf;iae’unﬁlfamemrpmm’ https://m.edsoo.ru/a3f9beld

o1 [Tnomaau momgo6HBIX Guryp bubnmoreka [JOK
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https://m.edso0.ru/d8638f34

bubnmnoreka HOK
52 [Tnotaau mogo0HBIX HUTyp https://m.edS(IJlo.ru/2383022€
Bu6mumotexa [JOK
>3 [omanu nono0KeIx duryp https://m.edsg).ru/5ee2a7d4
54 KoHTponbHas pabota 1o Teme bubmuorexa [IOK
"I[Inomans" https://m.eds00.ru/05f10573
bubnmnoreka HOK
% Teopema Iugaropa https://m.edS(IJlo.ru/7f631f27
56 [Tpumenenne Teopemsl [ludaropa npu Bbu6mmoteka [JOK
pELICHUH TPAKTUYECKHX 3a1ad https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa npu bubnnorexa [JOK
PCILICHUY NMPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenne Teopemsl [ludaropa npu Bbu6mmoteka [IOK
pELICHUH TPAKTUYECKHX 3a1au https://m.edso0.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa npu bubnnoreka [JOK
PCILICHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa npu bubmuoreka [IOK
PCILICHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bubmmnoreka HOK
IPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 IIponoprimoHaibHbIE OTPE3KU B bubmuoreka [IOK
PSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopumoHabHBIE OTPE3KH B bu6muoreka [JOK
IPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [IponopuronanbHbIE OTPE3KU B bubmuorexa [IOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopumoHaibHBIE OTPE3KH B bu6muoreka [JOK
IPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopumoHaibHbIE OTPE3KH B bu6muoreka [JOK
IPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
6 xommmenc oemeroyims BuGmorera LIOK
https://m.edso0.ru/132b4ef6
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
68 CuHyc, KOCUHYC, TAHT€HC U bubnmoreka [JOK
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KOTaHT€HC OCTPOro yria
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

CuHyc, KOCUHYC, TAHT€HC U

https://m.edsoo.ru/f089efb9

bub6nmoreka [IOK

69 KOTAHICHCE 0CTpOro yria https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
70 Tpuronomerpuueckre GyHKIUU Bu6muoteka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpudeckue GyHKIIUNA bubmuorexa [IOK
yrioB B 30° 45° u 60° https://m.edso00.ru/6b294349
| o ptors 1o e B LOK
P 2P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHH
bubmuoreka [{OK
73 Brucannble v eHTpaIbHbIC YIIIbI https://m.eds00.ru/ae5f890d
bubnunoreka LIOK
74 Brucannble U EHTpaIbHbIC YTIIbI https://m.eds00.ru/d0233fa0
bu6nmorexa LIOK
75 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI hitps://m.eds00.ru/ccaee9b0
bubmmoteka IIOK
76 BrnvcanHbIE U IEHTPAJIBHBIE YTIIbI https://m.eds00.ru/1d3424f4
. N bubmuoreka [IOK
77 Yron Mexay KacaTeJIbHOW U XOpI0i hitps://m.edsoo.ru/775efa2f
78 v N N bubnuoreka [{OK
PO MEAILY KACATCILHOM H XOPZIOH https://m.edso00.ru/09166b3d
79 VYTIIbI MEXKIY XOPJIaMHU U CEKYITUMHU bubmorexa I[IOK
https://m.edso0.ru/022e729c
80 VYTIIbI MeXKTY XOPJIaMHU U CEKYITUMHU bubmorexa LIOK
https://m.eds00.ru/84a32a80
81 Brmcanabie U ONMCaHHbBIC but6mmoreka [IOK
YeThIPEXYTOIbHUKU https://m.edsoo.ru/734d8ad9
82 BrniucanHbie ¥ oncaHHbBIC but6mmoreka [IOK
YeTBIPEX YT OJIbHUKH https://m.edsoo.ru/aa6clad6
83 CaoiicTBa 1 IPU3HAKK BIMCAHHOTO bubnmoreka [JOK
YETHIPEX YTOIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIUCAHHOTO bubnuoteka [JOK
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YETHIPEX YTOIbHUKA https://m.edso0.ru/60435d9b
85 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubmuorexa [IOK
YeThIPEXYTOJIbHIKA https://m.edsoo.ru/cf9e646f
86 CaoiicTBa U IPU3HAKK BIMCAHHOTO bubmmoreka [JOK
YETHIPEX YTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacnosioxkeHue aByx bubmuorexa [IOK
OKPYXHOCTEH https://m.edsoo.ru/420d844e
88 B3anmHoe pacnosioxkeHue aByx bubmuorexa [{OK
OKPYXXHOCTEH https://m.edsoo.ru/42da86f2
89 Kacanue okpyxHOCTEH bubmmorexa HOK
https://m.edsoo.ru/4cbf4ff9
90 Kacanue okpyxHOCTEH bubmorexa [IOK
https://m.edsoo.ru/52dcbe7d
91 OO0mue KacaTeabHbIEC K IBYM bubmmoreka [JOK
OKPYXHOCTSIM https://m.edsoo.ru/d2151a62
2 wucnmpiyrorsm, comsame buGaoresa LIOK
" ’ https://m.eds00.ru/26055342
OKPY>KHOCTBIO
IToBTOpEHUE U Hue. Pemenu
93 3a(;[aqorl)/leJ1m(G)CT;§§5:(l)lnemxeCB;He ) bubmorexa LOK
’ https://m.edsoo.ru/74d89ab9
MEXTy pa3IMIHBIMU TEMaMH Kypca
IToBTOpEHUE U Hue. Pemenu
94 3aO,Haq01:I)4€JIHI§CT[§)P(IS[())SII(I)IIJeJHXeCB}Ie3He ) bubmorexa LHOK
’ https://m.edsoo.ru/6d05bcd8
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpEHHE U Hue. Pemenu
95 3a(;:)[aqOII)AeJ1m§0T;IESSII(I)I§1HXeCB;He ) bubmorexa LIOK
’ https://m.edso0.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
o | ommmemen oobmems Penean BuGaiorss LOK
’ https://m.edsoo0.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
| ommmemen cobmems Penean B LOK
’ https://m.edsoo.ru/dad15fdc
MEXly pa3IMYHbBIMU TEMaMHU Kypca
[ToBTOpenue u 06006meHue. Pemenue Bubmorexa 1IOK
98 3a/1a4, WTIOCTPUPYIOIIHNX CBSI3U

MCKAY pa3JIMYHBIMU TECMAMHU KypCa

https://m.edso0.ru/6a69702b
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[ToBTOpenue u 0600mIeHNE. Permenune

but6mmoreka [IOK

%9 388, WITIOCTPHPYIOTIIX CBA3H . https://m.edsoo.ru/0f5b4b87
MEXYy Pa3InYHBIMH TEMaMH Kypca
o | Mormpemen ootmeme Pememe | B 0K
’ https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
101 Hrorosast KoHTpOJIbHAS paboTa 1 1 ﬁgggpll/?r?e?s&%/cz 695¢10
o | Momopeme s olobnme Peneme | Bumore 10K
’ https://m.edso0.ru/b4981045
MEXy pa3TUYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOI'PAMME
9 KJIACC
No KoJunyecTBo 4yacoB Mara JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kontposbubie IIpakTuueckue W3ydeHus o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypcnl
1 Cunyc, KOCUHYC, TaHT€HC yTI10B OT 0 1 bubmmoteka IIOK
no 180° https://m.edsoo.ru/33005d2b
2 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnmnorexa [JOK
TOXKECTBO https://m.edsoo.ru/aba8dd52
3 ®opMyIbl TPUBEIEHUS 1 bubmorexa [IOK
https://m.edso00.ru/98813486
4 DopmyJibl IPUBEACHUS 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/e00324ad
5 Pewenne tpeyronbaukos. Teopema 1 bubmuoteka [IOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsuukoB. Teopema 1 bu6muoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
7 Teopema cuHycOB 1 bubmorexa LIOK
https://m.edsoo.ru/820ebf06
8 Teopema cuHYCOB 1 bubmorexa [IOK
https://m.edso00.ru/000dd68f
9 Pemenune mpakTuueckux 3amay ¢ 1 but6mmoreka [IOK
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HCII0JIB30BAHUEM TCOPEMBI KOCUHYCOB
1 TCOPCMbI CHHYCOB

Pemenne npakruyeckux 3aaad ¢

https://m.edsoo.ru/da65db4c

bub6nmoreka [IOK

10 UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB hitps://m.eds0o.ru/ed170337
U TEOPEMbI CHHYCOB
g | mmemem—e B LOK
P y https://m.edsoo.ru/fd237192
U TEOPEMbI CHHYCOB
o | mmemme B LOK
p y https://m.eds00.ru/66b247d5
U TEOPEMbI CHHYCOB
o | e oo s B LOK
HHazH TpeyT ’ https://m.edsoo.ru/009bf17e
napajiesiorpaMmma
o | T oo s B LOK
Ha A Tpeyr ’ https://m.eds00.ru/3479efa2
napajiesiorpaMma
s Epgroaﬂ(I)/IMTeTéowzec;iI;K(gopMynH TUIst Bubsorexa [IOK
JIOMHa/K TPEYToi ’ https://m.edsoo.ru/c9e4273f
napajiesiorpaMma
o | e o s B LOK
HHaH TpeyT ’ https://m.edsoo.ru/35e8ab1f
napajiesiorpaMma
bubnunorexa LIOK
17 Popwyna I'epora https://m.edsoo.ru/ad8e9d59
bubnunorexa LIOK
18 Popwyna Fepora https://m.eds00.ru/8fhB0467
but6mmoreka [IOK
19 Popwysa I'epora https://m.edso0.ru/03b9324c
20 dopMya IUIOIIAH BBITYKIOTO bubmuoteka [IOK
YeTBIPEXYTOJIbHIKA https://m.edsoo.ru/e20462b0
21 dopmyiia MIOWAIN BBITYKJIOTO bubnuorexa [JOK
YeTHIPEXYTOJIbHIKA https://m.edsoo.ru/1b3f8284
29 KonTtponbHas pabota o Teme bubmuotexa [JOK
"PerreHue TpeyrobHUKOB" https://m.edso0.ru/71316455
23 Xopab! ¥ o100HBIE TPEYTOJIbHUKH B bubmuoteka [JOK
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OKPY>KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 mpou3BeACHUN OTPE3KOB bubmuorexa [IOK
XOpJI https://m.edso0.ru/9a6b9583
o5 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB Bu6mumotexa [JOK
XopJ https://m.edsoo.ru/3280910d
2% TeopeMbl 0 MPOU3BEICHUU OTPE3KOB bubmuorexa [IOK
CEKYIIUX https://m.edsoo.ru/7c74ebdb
27 TeopeMbl 0 MPOU3BEICHUU OTPE3KOB bubmuorexa [{OK
CEeKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema o kBazpare KacareabHOU EH6H,HOTeKa 0K
https://m.edsoo.ru/3cde33ca
29 Teopema o kBazpare KacareabHOU bubmorexa [IOK
https://m.edsoo.ru/d6df6c82
bubmmoreka [JOK
30 Teopemst Hepst it Meneras https://m.edsc?(i).ru/f2218dfa
bubnuoreka [{OK
31 Teopener Heer it Menenas https://m.edség.ru/a46301bc
bubnmnorexa [JOK
32 Teopewst Hepst it Meneras https://m.edS(])lo.ru/e1a81aa9
bubmuorexka [IOK
33 Howsrhe 0 romoTeTHH https://m.edscﬁ).ru/14e624fd
34 Konrtponbnas pabora no reme bubmuoreka [IOK
"TlomoOue TpeyroabHUKOB" https://m.edso0.ru/15177855
3B Yironott Kospdmment n coobomni BuGaoresa LIOK
CCH, X TeOMETpHHECKHH CMEICT https://m.edsoo.ru/2dcfad6b
3 Yinonott Kospdmmment n coobomni BuGaoresa LIOK
CICH, MX TeOMETpHHECKHH CMEICT https://m.edsoo.ru/fa4fb1b3
37 E:;E)r?gg;ﬁil;ﬁ;;zgcn pSAMBIX (depe3 bubmorexa [IOK
o https://m.edso0.ru/6d686658
YIII0BOM KOA(PPHUIUEHT)
38 YpaBHEHHE OKPYKHOCTU BH6H,HOTeKa 0K
https://m.edsoo.ru/1658a6fd
39 Haxosxnenue nepeceyeHuit but6mmoreka [IOK
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OKPY’KHOCTEH U IPSIMBIX B
KOOpJAMHATAX

Haxoxnenue nepeceyeHuit

https://m.edso0.ru/36de713a

bub6nmoreka [IOK

40 OKPYHHOCTEH H TPAMBIX B https://m.edso0.ru/5777b234
KOOpAHUHATax
M dopmyia pacCTOSHUS OT TOYKH 10 Bu6muoteka [JOK
PSIMOIA https://m.edsoo.ru/5ffdeecd
[Tnomanes napaienorpaMmma B Bubnmorexa [IOK
42 KOOpAHATaX, HOHATHE 00 https://m.edsoo.ru/19f84dae
OPHUECHTHPOBAHHOH TLIOIIA/IH
IIpumenenne meToaa KOOpAUHAT B Bu6morexa LIOK
43 MPaKTUYECKH-OPUECHTUPOBAHHBIX hitps://m.edsoo.ru/7b10a3a5
reOMETPUUECKHUX 3a7adax — )
44 KonTtponsHas pabora o Teme Bbu6moteka [JOK
"Merox koopauHat" https://m.edso0.ru/b1271082
45 BekTopsl Ha MIOCKOCTH bubmorexa LIOK
P https://m.edsoo.ru/bd9a630e
o | oo m e secpn — Bumorea 10K
p peyTo https://m.edsoo.ru/193ca346
napajuiesorpamma
g | oo e oo — Bumorea 10K
p peyTo https://m.edsoo.ru/01d8e6al
napajuiesorpamma
bubnmnorexa LIOK
48 YMHOKEHHE BEKTOPA Ha YHCIIO https://m.edsoo.ru/e540d478
49 KoopauHate! BekTopa bubmmorexa IOK
PA p https://m.edsoo.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, Bubmorexa IIOK
50 YMHOICITHC BEKTOpa Ha HUCIO B https://m.edso0.ru/c492667b
KOOpAMHATax — '
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, Butmiorexa [[OK
51 YMHOICHHC BEKTOPa Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpAMHATAX — )
50 [IpumeHeHne BEeKTOPOB B (hUBHKE, bubmuotexa [JOK
LICHTP Macc https://m.edsoo.ru/1cfb8928
53 [TonsTHe 0 6a3uce (Ha MIOCKOCTH). bubmuorexa [{OK
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Paznoxxenus BEKTOpOB 1o 6a3ucy

https://m.edsoo.ru/757b9b30

54 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubmuorexa [IOK
Pa3zsoxxeHust BEKTOPOB 10 0a3ucy https://m.edsoo.ru/cfe5295e

55 [onsarue o 6a3uce (Ha MIOCKOCTH). Bu6mumotexa [JOK
Pa3oeHus BEKTOPOB 110 Oa3ucy https://m.edsoo.ru/e1a50237
CkansgpHoe Mpou3BeIeHUE BEKTOPOB,

56 FEOMETPUUECKUN CMBICT U Bu6muotexa [JOK
BBIPA)KEHHUE B JICKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJAWHATax

57 JucTpuOyTUBHOCTD CKAJIIPHOTO bubnnoreka [JOK
HPOU3BEICHUS https://m.edsoo.ru/0Obcd3387

58 CkansspHO€ MpOU3BEAECHUE U Bu6mmoreka [JOK
POCIIMPOBAHUE https://m.edsoo.ru/0f16f5da

59 npommeren neropon BuGmiorexa LIOK

https://m.edso0.ru/9d7b1240
HAXO0XJICHUS JUIUH U YTIIOB
60 mpommerenm nerropon ubmiorexa LIOK
https://m.eds00.ru/99791584
HaXOXKJCHUS JJIUH U YTIIOB
6L npowssexernns sexropos ana BuGmorera 110K
https://m.eds00.ru/894c1248
HaXOXKJCHUS JJIUH U YTIIOB

62 Pemenne reomerprueckux 3ajgad ¢ bubmmnoreka HOK
MIOMOIIBIO CKAISIPHOTO MPOU3BEICHHS https://m.edsoo.ru/e572abc0

63 Pewenne reomerpuyeckux 3aaad ¢ bubmuorexa [IOK
MIOMOIIIBIO CKAJIIPHOTO TIPOU3BEACHUS https://m.edsoo.ru/75a5e4a7

64 KonTponbhas pabota no teme bu6muoreka [JOK
"BekTops!" https://m.edso0.ru/55678a9d

65 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bubmuoreka [IOK
BBIYUCIICHHE UX JIEMEHTOB https://m.edsoo.ru/5a4341db

66 [IpaBuiIbHBIE MHOTOYTOJILHUKH, bubnuorexa [JOK
BBIUUCIICHUE UX JIEMEHTOB https://m.edso0.ru/2517463d

67 [IpaBuiIbHBIE MHOTOYTOJILHUKH, bubnuorexa [JOK
BBIYUCIICHHE UX JIEMEHTOB https://m.edsoo.ru/9f7cc71d

68 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bu6muotexa [JOK

BBIYHMCIICHHUC UX 3JICMCHTOB

https://m.edsoo.ru/al6f6e98
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but6mmoreka [IOK

69 HHCIO T 1 JTHHA OKPYKHOCTH https://m.edso0.ru/78b4dc48
70 Ywuciio T 1 JyiHa OKPYKHOCTH BH6H,H0TCKa 0K
https://m.edso0.ru/825e73c7
71 JnvHa 1yru OKpy>KHOCTH bubmorexa LOK
https://m.eds00.ru/3c2983f9
72 JlnvuHa 1yTH OKpY>KHOCTH BH6H,H0TCKa 0K
https://m.edsoo.ru/4eb62ffb
73 Panuannas mepa yria bubmorexa HOK
https://m.edso0.ru/d3b68dca
74 Panuannas mepa yria BH6H,HOTeKa LOK
https://m.edso0.ru/e97f0369
75 [Imomane Kpyra 1 €ro 3J€MEHTOB Bu6mmoteka [JOK
(cexkTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae Kkpyra v €ro 3J€MEHTOB bu6nmorexa LIOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Imomane Kpyra 1 €ro 3J€MEHTOB bubmmnoreka HOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/0d98bb54
78 Eﬁ;ﬁsgzgpgnigﬂriig?azmnx bubmaorexa LJOK
’ https://m.edso0.ru/1f673d06
DJIEMEHTHI KpyTa
79 Eﬁ;ﬁsgzgpgnigﬂriig?azmnx bubmaorexa LJOK
’ https://m.edsoo.ru/adbcd171
3JIEMEHTHI KpyTa
80 KonTponbhas no teme "J{nuna bu6muoreka [JOK
OKPY>KHOCTH M IUIOIIAJb Kpyra" https://m.edso00.ru/0353e638
81 LlenTpampHasi CHMMETPHS BH6H.HOTeKa HOK
https://m.edso0.ru/e63ff8f2
82 LlenTpanbHO-CUMMETPHUHBIE (PUTYPHI BH6H,HOTeKa [OK
https://m.edsoo.ru/5dbbfd1f
bu6muoreka [IOK
83 Hosopor https://m.edS(I)lo.ru/a59548ae
bubnmoreka [JOK
84 Ocepas cummeTpHs https://m.edsg).ru/de5f1903
85 [ToBTOpenue u 06o0mIeHNE. Permenune but6mmoreka [IOK
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3a]a4, WUTIOCTPUPYIOIIUX CBS3H
MEXIY pa3InYHBIMH TEMaMH Kypca

https://m.edsoo.ru/46bce128

86 @urypsl, CHMMETPUYHBIE Bu6mumotexa [JOK
OTHOCHTEJILHO HEKOTOPOi OCH https://m.edsoo.ru/a6b0094b
87 [TapaiutensHEBIN IEPpEHOC bubmorexa LIOK
p p https://m.eds00.ru/3b681983
88 [ousATHE NBMKEHUS U €0 CBOMCTBA bubmorexa LIOK
a https://m.edsoo.ru/4bda89ea
bubnunoreka LIOK
89 Paenctso ¢uryp https://m.edsoo.ru/aba7d464
90 [IposiBeHnss CUMMETPHUH B TIPUPO/IE, bubnnorexa [JOK
YKHBOIIMCH, CKYJIBIITYPE, apXUTEKTYpE https://m.edsoo.ru/92b823fd
91 Kommno3unun nBrxkeHuii bubnunoreka LIOK
(mpocTeHIIne MPUMEpPHI) https://m.edsoo.ru/2a4a2ba8
Add, TpHpYrom https://m.edsoo.ru/efefead3
MEX]y Pa3IMYHBIMUA TEMaMH Kypca
o o n ok Pencu S LOK
Add, TpHpYIom https://m.edso00.ru/c58e409e
MEX]y Pa3IMYHBIMUA TEMaMH Kypca
o | Horopemen olobmem Peneen B LOK
Aat, pHpYroIl https://m.edsoo.ru/54d14267
MEXKy Pa3IUYHBIMUA TEMaMHU Kypca
o | Hormpemen oo Penea S 10K
Aat, pHpYIo https://m.edso0.ru/a78455¢c5
MEKIy Pa3IUYHBIMUA TEMaMHU Kypca
o | Hormremen chtmeme Penea B 10K
Aat, pHpYIotl https://m.edsoo.ru/2e7695cf
MEKIy Pa3IHYHBIMUA TEMaMH Kypca
gy | ommpeme s cbobueme Pemes BuGnionss LOK
Aad, pHpyIotl https://m.edso0.ru/6383d98a
MEXTy pa3IMIHBIMU TEMaMH Kypca
o | ommpeme s cbotueme Pemes BuGmorra 10K
Add, pHpyro https://m.eds00.ru/89c5365f
MEXTy pa3IMIHBIMU TEMaMH Kypca
99 [ToBTOpenue u 06006meHue. Pemenue bubnmoreka [JOK
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3a]a4, WUTIOCTPUPYIOIIUX CBS3H
MEXIY pa3InYHBIMH TEMaMH Kypca

[ToBTropenue u o6o0mmenue. Pemenne

https://m.edsoo.ru/0dcedafl

bub6nmoreka [IOK

100 31T, UUHOCTPUPYIOTIHX CBASH 1 https://m.edso00.ru/27b735e9

MEXy pa3IMIHBIMU TEMaMH Kypca
K

101 HroroBast kKoHTpoIbHAs paboTa 1 ]I'?tptlgg'?/(r)'r:e;ji(l)f)oru 1073bcf5d
[ToBTOpenue u 0600mIeHNE. Permenune Bubnmorexa [IOK
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJLHOM ITIPOT'PAMMBI

7 KIIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

Pacrio3naBaTh M3y4eHHBIC T€OMETPUYECKHE (PUTYPBI, ONPEIEISITh HX B3AaMMHOE
pacnosoxeHue, u300paxkaTb reoMeTpudeckue (Urypbl, BHIIOIHITH YEPTEKU
[0 YCJIOBHUIO 3a/1aud. M3MepsTh JUMHEWHBIE M YIJIOBBIE BEJIWYMHBI. Pemarsb
3a/1a4d Ha BBIYMCIICHUE JUIMH OTPE3KOB M BEIMYHH YIJIOB

6.2

Jenate rpyOyl0 OLEHKY JMHEMHBIX M YIJIOBBIX BEJIWYMH MPEIMETOB B
peabHOM JKU3HU, Pa3MEPOB MPHUPOIHBIX 00BEKTOB. PaznuuaTe pa3Mepsl 3THX
00BEKTOB MO MOPSAIKY BEIIUUYUHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMETPUYCCKHM 3aaa4aM

6.4

ITons30BaThCs INpuU3HaKaM  PAaBCHCTBA TPCYIrOJIbHHUKOB, HCIIOJIb30BaATh
IIPU3HAKHU U CBOICTBa paBHO6eI[peHHBIX TPCYTr'OJIbHUKOB IIPpHU PCHICHUHU 3aa4

6.5

6.6

6.7

6.8

6.9

[TpoBOIUTH JIOTHYECKUE PACCYXICHUS C KCIOJIb30BAHUEM TE€OMETPUYCCKHUX
TEeopeM

ITonb30BaTbcss NPU3HAKAMM PABEHCTBA IMPSIMOYIOJBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEAMAHbBI, MPOBEAEHHONM K TUIOTEHY3€ NPAMOYTOJbHOIO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a]1a4

OnpenensaTs NapauienbHOCTh MPSIMBIX C IOMOIIBIO YIVIOB, KOTOpbIe 00pa3yeT
¢ HuMH cekymas. Onpenensars MNapaIeNbHOCTh NPSIMBIX C IOMOIIBIO
PaBEHCTBA PACCTOSTHUN OT TOYEK OAHOU MPSIMOM J0 TOYEK JAPYTrOM MPsMOM

Pemate 3amaun Ha kieTyaron Oymare

[TpoBOIUTH BBIYMCICHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIE 3HAaUECHHUS YIJIOB
B F€OMETPUUYECKHX 337a4ax C UCIOJIB30BAHUEM CYMMBI YIVIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU MEPECEUEHUH JBYX
MapaJUIeIbHBIX MNPAMBIX CeKylmed. Pemare mnpakTtudeckne 3agadyv  Ha
HAaxO0XJICHUE YIII0B

6.10

Bragets nOHATHEM TEOMETPUYECKOTO MeECTa TOYEK. YMETh OIpEeAcIATh
OMCCEeKTpUCY yria M CEpPeIUWHHBIM MEepPHeHIUuKYIsp K OTpe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

@opMyIIMpOBATH ONPEACIICHUS OKPYXHOCTH WM Kpyra, XOpAbl M JUaMeTpa
OKPYXKHOCTH, TTOJIb30BaThCAd UX CBOMCTBAMH. YMETh MPUMEHATH 3TH CBONCTBA
IIPY PELIEHUH 3a7a4

6.12

6.13

Brnagetes MOHSATHEM ONUCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETb
HaxoauTh e€ 1eHtp. Ilomp3oBaTbes pakTamMu O TOM, UTO OMCCEKTPUCH YTIIOB
TPEYroJIbHUKAa TMEPECeKaloTCsl B OJHOM TOYKE, U O TOM, YTO CEpEIUHHBIE
MEePIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHON TOUKE
Brnaners moHATHEM KacaTelbHOM K OKPYKHOCTH, IMOJIb30BaThCA TEOPEMOM O
NEPIEHAUKYJIAPHOCTH KAacaTeJIbHOM M pajuyca, IPOBEAEHHOTO K TOYKE
KacaHus

6.14

ITons30oBaThCs HpOCTGﬁH.IPIMPI TCOMCTPUICCKUMHU HCPABCHCTBAMH, IMOHHMATH
nux HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYIIS U
JIMHENKUA

8 KJIACC




Kon

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThl 0CBOCHUN OCHOBHOM

NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yjabTara
6 ['eomeTpus
6.1 Pacrio3HaBaTh  OCHOBHBIE BHJBl  YETHIPEXYTOJBHUKOB, UX  AJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMHU MPU PELICHUU N'€OMETPUUECKHX 3a]1a4
6.2 [IpuMeHsTh CBONCTBAa TOYKHM IE€pPECEUEHUs] MeJIuaH TpeyrojbHUKa (IIeHTpa
Macc) B PEIICHUH 3314
Brnanets moHsTHEM CpeIHEH TMHUM TPEYTOJbHUKA U TPANEH, TPUMEHSITh X
6.3 CBOICTBa MpH pEHIeHHH TeoMeTpuueckux 3aaad. [lonb3oBaThes TeopeMoit
Qasieca ¥ TEOPEMOW O NIPONOPLUOHAIBHBIX OTPE3Kax, IMPUMEHATH UX A
pellIeHus: MPaKTUUECKUX 3a7a4
6.4 [TpuMeHsATh MpU3HAKK TOJOO0US TPEYrOJHHUKOB B PEUICHUU T€OMETPHUYECKUX
3a1au
[Tonb3oBatbess Teopemoit [ludaropa s pelieHUs TeOMETPUYECKUX U
6.5 npakTudeckux 3agad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B TPAKTHYECKUX
' 3aja4ax, CaMOCTOSITENIbHO JeJaTh YepTEéX U HAXOJUTh COOTBETCTBYIOIIUE
JUTAHBI
Bnamerp TOHATHMSMH CHHYCa, KOCHHYyCa ¥ TaHI€HCa OCTPOTO yria
6.6 NPSIMOYTOJIBHOTO  TPeyroibHUKa. [lomp30BaThCs ATHUMH MOHSATUSMHU IS
peLIeHHsI TPAKTHYECKHUX 33124
Bbraucnate (pa3snmuuHBIMEA CIIOCOOAMH) TUIOIIAAb TPEYrOJIbHHKA M IUIOIIAIH
6.7 MHOTOYTOJIbHBIX  (Uryp (IOJB3ysCh, TJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[TpuMeHSTH MOTyYeHHbIE YMEHHUS B TIPAKTHYECKUX 33a9ax
Bnanerp MOHATHSMH BIHCAaHHOTO ¥ LEHTPAIBHOTO YIJa, HCIOIB30BATh
6.8 TEOpPEMbI O BIMCAaHHBIX YIJIAaX, YriaxX MeXIy XOopJaMH (CEeKYLIIUMH) U yrje
MEXy KacaTeJIbHON M XOPJIOH MPH PEeIIeHUH T€OMETPHUECKUX 3aa4
6.9 Brnanets TIOHSATHEM OTIHCAHHOTO YeThIpEXYTroJbHUKA, MPUMEHSATh CBOMCTBA
OMHCAHHOTO YETHIPEXYTOJIbHHUKA MTPH PELICHNUH 33124
[TpuMeHSATh TIONyYEHHBIE 3HAHUS HA TMPAKTHKE — CTPOUTHh MaTeMaTHYECKHeE
6.10 MOJENu Ui 3aJad peajbHOM KM3HM M IPOBOJUTH COOTBETCTBYIOILME
BBIYUCIICHUSI C TMPUMEHEHHEM MOJO0USH TPUTOHOMETPHH (TIOJB3YsCh, TIE
HE00X0/IMMO, KAJIbKYJISATOPOM)
9 KJIACC
Kon .
TSRO IIpoBepsiembIe NpeIMETHBIE Pe3yIbTATELI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA
pe3yJbTara
6 ['eomeTpus
3HaTh TpPUTOHOMETpUYECKHe (YHKIIMH OCTPBIX YIJIOB, HAaXOIWTh C WX
6.1 MOMOIIBIO Pa3IMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelieHue
' MIPSIMOYTOJIBHBIX TPEYTOJILHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIBKYJIATOPA)
JUIMHBI U YTIIBI 17151 HETAOJUYHBIX 3HAUCHHH
[Tonp3oBatbest popMynaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
6.2 TOXKJIECTBOM JUIsl HaXOXKIACHHUSI COOTHOIIEHUN MEXIY TPUTOHOMETPHUECKUMU
BEIIMYMHAMU
Mcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUIsl HAXOXKICHUS Pa3IMYHBIX
6.3 AJIEMEHTOB TPEYTOJbHUKA («PEIIeHUE TPEYTOJbHUKOBY), TPUMEHAITh UX TPH

pPCIICHUN T'COMCTPUICCKHUX 3a1a4




6.4

Bragets monsATHSIMH ITpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB
nogo0HbIX (uryp. [Tomp30BaThbes cBOMCTBAaMU MOA0OUS TPOU3BOJIBHBIX QHUTYD,
YMETb BBIYUCIATH JUIMHBI M HaXOAUTH YINIbI Y TOAO0OHBIX (uryp. IIpumeHsaTs
CBOWCTBA MOAOOMS B MPAKTHUECKUX 3aJadax. YMETb MPHUBOAUTH IPUMEPHI
MoA0OHBIX (PUTYP B OKpYKAIOIIEM MUPE

6.5

6.6

ITons30BaThCA TEOpEMaMH O IPOU3BEACHHUHN OTPE3KOB XOpA, O MPOU3BECACHNUN
OTPE3KOB CCKYIIUX, O KBAAPaTc KacaTelIbHOM

[Tonp30BaTbcsi BEKTOpAaMH, MOHMMATh HMX T€OMETPHUECKUN M (PU3HUECKHA
CMBICJI, TIPUMEHSTh UX B PELICHUU TEOMETPUYECKMX M (PU3MUYECKHX 3aaad.
IIpuMeHATh CKaIIpHOE IIPOU3BEICHUE BEKTOPOB MU HAXOXKIACHUS IJIUH H
yIJIOB

6.7

ITons30oBaThCs MCTOAOM KOOPAWHAT Ha IMJIOCKOCTHU, IIPUMCHATH €T0 B PCIHICHUHA
FCOMECTPHUYCCKUX U IMPAKTUYCCKUX 3aaa4d

6.8

6.9

BJ'IaI[eTL MOHATHUAMU IIPABUIIBHOTO MHOI'OYI'OJIbHHKA, IJIMHBI OKPYKHOCTH,
JJIMHBL AYT'M OKPYXHOCTH H paI[HaHHOfI MCpbI yrja, YMCTb BBIYUCIIATH
miomaae Kpyra Hu €ro YyacTeH. HpI/IMCHHTB IMNOJIYYCHHBIC YMCHHSA B
MMPAKTUYCCKUX 3ajadax

HaxomuTe ocM WM UEHTPH CUMMETPHUH (GUTYp, TPUMEHSTH JIBIKCHHS
IUIOCKOCTH B POCTEHUIINX CIIy4asx

6.10

[TpuMeHATh NOJydeHHbIE 3HAHUS Ha IPaKTHKE — CTPOUTh MaTeMaTHYeCKue
MOJEIN JJI 3a4ad pealbHOM JKM3HM U IPOBOAMTH COOTBETCTBYIOLIUE
BBIYUCIICHUS] C HPUMEHEHMEM I0J00MUAN TPUTOHOMETPUUYECKUX (PYHKIUIL
(monB3ysiCh, I71e HE0OXO0IUMO, KAJIbKYIISITOPOM)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
6 I'eomeTpus

HauanpHele noHsATHsA reomerpun. Touka, mpsmas, OTpE30K, Jdyd. YTou. Buasl yrios.

6.1 BeprukansHele U cMexHbIE yribl. buccektpuca yria. JlomaHas, MHOTOYroJIbHUK.
[TapamienpHOCTh U NEPNEHIUKYISIPHOCTD MIPSIMBIX

6.2 Cummerpuunble Qurypbl. OCHOBHBIE CBOMCTBa OCeBOM cumMeTpuu. llpumepsl
CUMMETPUHU B OKPYKAIOIIEM MUDPE

6.3 OcHOBHBIE TIOCTPOEHUS C MOMOILBIO LIUPKYJS U JIMHEWKH. TpeyronbHUK. Beicora,
MearaHa, OucceKTpuca, X CBOMCTBA

6.4 PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa

65 CBolicTBa M MpHU3HAKU PaBHOOEIPEHHOr0 TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CBolicTBa M TpPU3HAKK MapajuieNbHbIX MNpsAMbIX. CymMMa yIJoB TpeEyrojbHUKA.
BHennue yriel TpeyrojibHUKa
[IpssMOyTONBHBIN TPEYTOJIbHUK. CBoiicTBO MEIUAHBI MIPSAMOYTOJIBHOTO

6.7 TPEYroJIbHUKA, NIPOBEAEHHON K runorenyse. [IpusHaku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsIMOYTOIBHBIN TPEYTOIBHUK € yTJIOM B 30°
HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE

6.8 JIOMaHOM, TeopemMa O OoJjbplmieM yrie u OONbIIeH CTOPOHE TPEYroJbHUKA.
[lepneHauKymsip ¥ HAKJIOHHAs

6.9 I'eomeTrpuueckoe MecTo Touek. buccekTpuca yria u cepeJuHHBINA NEPIEHANKYISAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYECK

6.10 OKpyXHOCTh U KpYI, XOpJia W AUAMETP, UX CBOMCTBAa. B3zamMmHOE pacmosokeHue




OKpYXHOCTH U npsiMoil. KacarenbHas v cekyIasi K OKpy>KHOCTH

OKpyXKHOCTb, BNHCAaHHas B yroj. BrnucaHHas W ONHCAaHHasg OKPYKHOCTU

6.11
TpPEYroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
6.1 YerbipéxyroapHuku. IlapamienorpaMm, ero npu3Haku U CBOMCTBA
6.2 [TpsMoyronbHUK, poMO, KBaapaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpamenusi, e€ CBOHCTBa W mHpu3Haku. lIpsMoyronpHas
Tpaneuus
6.4 Merton ynsoenust Meauansl. LlenTpanbHas cummerpus. Teopema daneca n Teopema
0 MPONOPLMOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeYroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [lomobue  tpeyrompHUKOB, Kod(hdumment mnoxodus. I[lpusnakum  momoOus
TpeyrojapHUKOB. [IpuMeHeHre nojo0us Py pelieHUH IPAKTUYECKUX 3a/1a4
6.7 Dopmyiibl Ui IUIOINAAM TPEYToJbHUKA, TapajuienorpaMma, pomOa U Tpaneuu
6.8 CpolicTBa miomaneii reomerpudeckux ¢uryp. OTHONICHHE TUIOIMANCH IMOJTOOHBIX
¢uryp
6.9 Berruucnenue niomnaaeil TpeyroJbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIeT4aTol Oymare
6.10 Teopema Iludaropa. [Ipumenenue reopemsl [ludaropa npu penieHnn NpakTHYECKUX
3a1a4
CuHyc, KOCUHYC, TAHT'€HC OCTPOTO yIJja MpSAMOYToJIbHOTO TpeyrojibHuka. OCHOBHOE
6.11 TPUTOHOMETPHUUYECKOE TOXKIEeCTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45°
u 60°
6.12 BnucanHble M LEHTpajbHBIE YIJIbI, YTOJ MEXJy KacaTeJIbHONH W XOpAOH. YTIbl
MEXY XOpJaMH U CEKYLIUMU
6.13 BrnivicaHHBIE M ONMCAHHBIE YETHIPEXYTOJIBHUKU
6.14 B3aumHoe pacnonoxxeHue IByx OKpyxkHocTed. Kacanume okpyxknoctei. OOmiue
KacaTeNbHbIE K ABYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomerpus
6.1 Cunyc, kocuHyc, TaHreHc yriaoB oT 0 nmo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. POpPMYJIbI IPUBEACHHUS
6.2 Pemenune TtpeyronbHukoB. TeopemMa KOCHMHYCOB W TeopeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3aJay C UCIOIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBbI CHHYCOB
6.3 [TpeoOpazoBanue nomoous. [1oo0ne COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema O NpPOU3BENECHHU OTPE3KOB XOpJl, TEOPEMbl O MPOMSBEICHUH OTPE3KOB
CEKYILUX, TEOpPEMa O KBaApaTe KacaTeJIbHOU
Bekrop, nnuHa (MOIysdb) BEKTOpA, COHANpaBIEHHbIE BEKTOPBI, IPOTHBOIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALUU
HaJ BeKTopamu. Pa3noxkeHne BEKTOpa 10 IBYM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopaunatel BekTopa. CKamsipHOe IPOM3BEACHHE BEKTOPOB, IPUMEHEHHE JUIS
HaXO0XJIECHU JUIMH U YIJIOB
6.7 JlexapToBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHHs IIPAMOM U OKPYXKHOCTH B
KOOpAMHATAX, IEPECEYCHUE OKPYKHOCTEH M NpsMbIX. MeTon KOOpAMHAT U €ro




pUMEHEHHE

6.8 [TpaBuIBEHBIE MHOTOYTOJIBHUKH

6.9 JimuHa okpyxHocTu. ['pamycHas u pajguaHHass Mepa yriia, BBIUYMCICHUE IUIMH JyT
OKPYXHOCTEH

6.10 [Tnomaae kpyra, cekTopa, cerMmeHTa

6.11 JIBYOKEHUS  IUIOCKOCTH W BHYTPEHHHUE CHUMMETpUH  Quryp (3JIeMeHTapHbIe

npexacrasinenus). [lapamiensusiit neperoc. [loBopot

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon

IIpoBepsieMble TPeGOBAHUS K NPeIMETHBIM Pe3yJIbTATAM OCBOEHHS

NMpoBEPsIeMOr0  OCHOBHOI1 00pa30BaTeIbHONH MPOrpaMMbl OCHOBHOT'O 001IIETr0
TpedoOBaHMS oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHU: MHOXECTBO, ITOJMHOYKECTBO, OIEpPaLMU
HaJ MHOXXCCTBAMHU; YMCHHE ONEPHUPOBATH MOHATHSIMHE: rpad, CBSI3HBIA Tpad,
JIEpEeBO, LMKJ, IPUMEHATh HUX IPU PELICHUM 3a1a4y; YMEHUE HCIOJIb30BaTh
rpaduyecKoe MpeACTaBICHUE MHOXKECTB JUIsl ONMMCAHUS PEATBHBIX MPOIECCOB
U SIBJICHU, IPU PEIICHUH 3a]1a4 U3 JPYTUX Y4eOHBIX MPEeIMETOB

YMeHne onepupoBaTh MNOHATUSAMH: ONpPEACICHUE, aKCUoMa, TeopeMma,
JI0KA3aTeJIbCTBO; YMEHHE Paclo3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAaHUS U OTPUIIAHUS
BBICKQ3bIBAaHUH

YMeHue onepupoBaTh NOHITUSIMU: HATYpaJlbHOE YHCIIO, IPOCTOE U COCTaBHOE
YKCII0, IEITUMOCTh HAaTypPaJIbHBIX YUCEIl, MPU3HAKU JENMMOCTH, LIEJI0€ YUCIIO,
MOJ1yJIb 4Kcia, OOBIKHOBEHHAs! ApoOb U JIecATUUHAsA ApoOb, CTaHJAPTHBIN BUJ
quciaa, palMOHAIBHOE YMCIIO, HUpPpallMOHAIBHOE YHCIO, apudMeTHUecKui
KBaJIpaTHbI KOPEHb; YMEHUE BBINOJIHATh JACUCTBUS C YUCIIaMU, CPaBHUBATh U
yIOPSAOYMBATh 4YHCIA, MPEACTABIATH YWCIA HAa KOOPIMHATHOW IPSIMOH,
OKpYIJIATH 4YHCJIa; YMEHHME JelaTh MPUKUAKY U OIEHKY pe3ysibTara
BBIYHCIICHUN

VYMeHue omnepupoBaTh MOHATHSAMM: CTENEHb C IEJIbIM  IOKa3aTeleM,
apu@MeTHuecKuil KBaJpaTHBIM KOpPEHb, MHOTOWIEH, ajredpanyeckas IpoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOW CTENeHU OOJIbIlIe €TUHMIIbI,
YMEHHE BBINMOIHATH PACUYETHI 10 (popmynam, npeoOpa3zoBaHUs LENbIX, IPOOHO-
pPALlMOHATIBHBIX ~ BBIPAKEHUH M BBIPAKEHUH C KOPHAMH, pa3jiokKeHue
MHOTOWJIEHAa Ha MHOXHTEIH, B TOM 4YHCIE C HCIHOJh30BaHUEM (QOPMYII
Pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MOHATHUSIMH: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C OJHOM
IIEPEMEHHOM, YMCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOMN; YMEHHE
pemarh JMHEWHBIE U KBaJpaTHBIE YpaBHEHUs, JAPOOHO-paIlMOHAILHBIC
YpaBHEHUSI C OJHOM IEPEMEHHOM, CHCTEMBI JBYX JIMHEHMHBIX YpPaBHEHMHH,
JUHEWHbIE HEPAaBEHCTBA U MX CHUCTEMBI, KBaJIpaTHBIC U IPOOHO-paIlMOHAIbHBIC
HEPAaBEHCTBA C OJHOW NEPEMEHHOW, B TOM YHCIE INPU PEIICHUU 3a0a4 U3
JIPyTUX TPEIMETOB M NPaKTHYECKUX 3a7ady; YMEHHUE HCMOJIb30BaTh
KOOPJMHATHYIO TPSIMYI0O W KOOPAMHATHYIO TUIOCKOCTH JUIS H300paKCHHS
pelIeHU ypaBHEHUI, HEPABEHCTB M CUCTEM

YMeHue omnepupoBarh MNOHATHAMHU: GyHKOHSA, Tpaduk GYHKIUH, HYIHA
GYHKIINM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3paCTaHUS,
yObIBaHMS, HaWOONbIIEC W HAWMEHBIIEE 3HA4YeHHs (YHKIUU; YMEHHE
OTIEpUPOBATH MOHATUSMU: MIPsIMas IPOMIOPLIUOHATILHOCTD, IMHEHHAS QYHKIIUS,
KBaZpaTuyHas (QYyHKIMsA, OOpaTHass MPONOPIHMOHAIBLHOCTh, TMapabora,




rurnep06osa; yMeHue CTpouTh rpaduku GyHKIMH, UCTIOIb30BaTh TPAPUKH IS
OTIpe/ICNIEHUs] CBOMCTB IMPOILIECCOB W 3aBUCUMOCTEH, I pEICHHs 3a71ad W3
JIpYruX y4YeOHBIX TPEJAMETOB W pEabHOW JKW3HU; YMEHHE BBIPaXKaTh
dbopMyaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATHIME: MOCIEIOBATEILHOCTD, apuMeTHdecKas u
reomerpuyeckas IIPOIPECCUU; YMEHHUE HCII0JIb30BaTh CBOMCTBA
MOCIIeA0BATENbHOCTEH, (POPMYIIBI CyMMBI M OOINEr0 WiICHA TPU PEIICHUU
3aJa4, B TOM YHCJIE 33714 U3 IPYTHX y4EOHBIX NMPEJAMETOB U pealbHOMN KU3HU
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VYMeHue pemaTh 3a7auyd pasHbIX THIOB (B TOM 4YMCIIE HA MPOLEHTHI, JOIHU U
YacTH, JBW)KEHUE, padoTy, LEHy TOBAapOB M CTOMMOCTH IMOKYIOK M YCIYT,
HQJIOTH, 3aJauyd K3 O0JIaCTH YIpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTaBISATH BBIPAKEHHS, YPaBHEHUS, HEPaBEHCTBA WU
CUCTEMBl II0 YCJIOBMIO 3aJayd, HCCICNOBAaTh IOJIYYCHHOE pEUICHHE U
OLICHUBATh [IPaBAOI0100HOCTh MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMH: (Urypa, TOYKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YroJ, MHOTOYTOJIbHUK, TpPEYroJIbHUK, pPaBHOOEIPEHHbIH U
PABHOCTOPOHHHMM TPEYroJIbHUKH, NPSMOYTOJbHBIA TPEYroJbHUK, MEIUaHa,
OucceKkTpuca M BbICOTa TPEYroJbHUKA, YETHIPEXYTOJBHUK, Mapajljiesiorpamm,
poMO, MPSIMOYTOJIbHUK, KBAJpaT, Tpaleuus; OKpy>KHOCTb, KPYyT, KacaTeabHas;
3HaKOMCTBO C TIPOCTPAHCTBEHHBIMH (PUTypaMH; YMEHHE PeliaTh 3a/1a4H, B TOM
YHCiIe U3 MOBCEIHEBHOM JKU3HU, Ha HAXOXKIACHUE T€OMETPUUYECKUX BEJIMYHH C
IIPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUIyp U (HaKTOB

YMeHue onepupoBaTb  NOHATUSMM:  PaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MApPAJJIEIIBHOCTh W TNEPHEHAUKYISIPHOCTh MPSAMBIX, YIroJl
MEXy NpsIMBbIMHU, MEPNEHIUKYISp, HAKJIOHHAs, MPOEKLUs, 1Moaodue ¢Guryp,
noJ00HBIE TPEYTOJIbHUKH, CHUMMETPHUsl OTHOCHTEIbHO TOUKH M MPIMOIi;
YMEHHME paclo3HaBaThb paBEHCTBO, CHUMMETpUI0O U mojgobue  ¢uryp,
NapaJUIEIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYKAIOLIEM MHUPE
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13

14

YMeHue onepupoBath MOHIATUSMHU: JUIMHA, PACCTOSHUE, YToJl (BeTHYHMHA YIIIa,
CHHYC ¥ KOCHHYC yTJIa TPEYroJIbHUKA), TIJI0MIA b, YMEHUE OLIEHUBATh Pa3MephI
MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE MPUMEHATH (HOPMYIIbI
nepuMeTpa M IUIOMAIH MHOTOYTOJIBHUKOB, JTMHBI OKPY)KHOCTH M TUTOIIAIH
Kpyra, oObeMa MPSAMOYrOJIBLHOTO Tapajulefienunena; yMEHHE NPUMEHATh
MIPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHUKA,
teopemy I[lucdaropa, TpUrOHOMETPUUYECKHUE COOTHOIICHUS MJIsi BBIYUCIICHUS
JUTMH, PACCTOSIHUM, TUIOIAIEH

YMenne n3o0paxxarh IOCKue GUTyphl U UX KOMOWHAIIMH, TIPOCTPAHCTBEHHBIS
GUrypsl OT pyKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M DAJIEKTPOHHBIX
CPEJICTB MO TEKCTOBOMY MJIM CUMBOJILHOMY OTTMCAHUIO

VYMeHne onepupoBaTh MOHATUSAMH: MPSAMOYTOJIbHAs CHCTEMAa KOOPAMHAT;
KOOPJMHATBI TOYKHM, BEKTOpP, CyMMa BEKTOpPOB, IIPOM3BEJIEHUE BEKTOpa Ha
YHUCII0, CKATSIPHOE NPOU3BEACHUE BEKTOPOB; YMEHHUE HCIIOIb30BATh BEKTOPHI U
KOOPJMHATHI JUIsl IIPEACTABIICHUS JAHHBIX U PELICHUSA 3a1ad, B TOM YUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB U pEaIbHOM JKU3HU

yMeHI/Ie OHepI/IpOBaTB IIOHATUSIMMU: CTOJ'I6I/IKOBBI€ )41 prrOBI:Ie [[I/IaI‘paMMBI,
TaONuIEI, cpeaHee apudMeTHYecKoe, MeauaHa, HauOoJbIlIee U HaMMEHBIIIEEe
3HAYEHUs, pa3Max YHUCIOBOTO HAOOPa; yMEHUE M3BIIEKATh, UHTEPIPETUPOBATD
U TpeoOpa3oBbIBaTh HMH(POPMAIMIO, MPEACTABICHHYIO B TaOnHWIlax W Ha
quarpaMmax, OTPaKalIIyl0 CBOWCTBA W XapaKTEPUCTUKH  PeallbHBIX
MPOIIECCOB W SIBJICHWW; YMEHHE pacllO3HABaTh W3MCHYHMBBIC BCIMYUHBI B
OKPYXKAroIIeM MUPE

15

YMeHue onepupoBaTb NOHATHSMM:  CIY4YaliHbBIA  ONBIT  (CIoy4yalHBIN
AKCIIEPUMEHT), dJIEMEHTAPHOE COOBITHE (JIIEMEHTAPHBIA HMCXOJ) CIY4alHOTO
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OMbITA, CIy4yailHOE COOBITHE, BEPOATHOCTb COOBITHS; YMEHHE HAXOIUTh
BEPOSTHOCTH CIIydallHBIX COOBITHH B ONBITaX C PABHOBO3MOXKHBIMH
JJIEMEHTAPHBIMM ~ COOBITHSAMM;  yYMEHHME  pelarh  3aJaud  METOJIOM
OpPraHM30BaHHOTO TIepedopa M C HCIOJIB30BAHUEM IpaBHIIA YMHOXKCHHS,
YMEHHUE OLEHMBATh BEPOSTHOCTH PEAIbHBIX COOBITMH W SIBJICHUH, OHUMAaTh
POJIb MPAKTUYECKU TOCTOBEPHBIX U MAJIIOBEPOSITHBIX COOBITUI B OKPYKAIOIIEM
MHUpE M B OIKHM3HHM; 3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHII;
3HAKOMCTBO C 3aKOHOM OOJIBIITMX YHCEI ¥ €T0 POJIbIO B MACCOBBIX SBJICHHSIX

YMeHue BbIOMpaTh NOAXOASAIIMN H3YHYEHHBI METOJ AJs PELIEHUs 3aJaud,
IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U KU3HH,
pacno3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMATHKUM B HCKYCCTBE, OIMCHIBATH
OTIIE/IbHBIE BBIJIAIOIINECS PE3YJAbTaThl, IIOJYYECHHBIE B XOJE Pa3BUTHUSA
MAaTE€MaTUKU KaK HayKd, IPHUBOJUTH IIPUMEPHI MATEMaTU4YECKUX OTKPBITHM U
UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/lepP:KAHUSA
1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, TPOLIEHTHI, 0ECKOHEUHBIE IEPHOANYECKHE APOOH
13 PanmonanbHble yncia. ApupMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIIaMU
14 JlelicTBUTENbHBIE YnCia. ApH(PMETHYECKHE ONIEPALIUU C AEHCTBUTEIbHBIMU YUCIAMU
15 HpI/I6J1H>KéHUHLIe BBIUMCIICHUS], TIPABUJIa OKPYIJICHUS, IPUKKUJIKA U OLIEHKA pe3yJbTara
BBIYUCIICHHUH
2 AnrebpanyuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenpb ¢ nenbiM nokaszaresneM. CTelneHb C pallMOHAIbHBIM MoKa3zaresneM. CBoiicTBa
CTETICHH
2.3 MHorousneHsl
2.4 Anrebpaunyeckas 1po0b
25 Apudmernaeckuit KOpEHE HaTypalbHOH creneHu. JleiicTBua ¢ apu@mMeTHIecKuMu
KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Ienbie U 1poOHO-paOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI
3.2 Lenbie u 1poOHO-paIOHAbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemrenune TekcTOBBIX 3a/1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATELHOCTEN
4.2 Apudmernuaeckas u reomeTpuuecKkas mporpeccun. @opMyia CII0KHBIX MPOLIEHTOB
) OyHKIMH
@Oynkius, cnocodsl 3amanus QyHkuuH. ['padpuk Qynkiuu. OGnacTe onpeneneHus U
51 MHOKeCTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHxnuu. ITpomMexyTkyn 3HaKOMOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl U MHUHUMYMBI (YHKIHH.
Haubonbiiee u HanMeHbllIee 3HaueHHe (QYHKIUN Ha IPOMEXKYTKE
6 Koopannats! Ha IpsIMOi U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyronbHuk
7.3 MHOroyrojabsHUKH
7.4 OKpyKHOCTb U KpyT
7.5 M3mepeHne reoMeTpudeckix BEIMYUH
7.6 BekTops! Ha IIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OmnwmcarenpHasi CTAaTUCTHKA
8.2 BepositHoCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomies C.b. u npyrue, AkiimonepHoe
obuiectBo «M3narenscTBO «lIpocBemenue»

* 3uB b.I'. 'eomerpus: unakruueckue marepuanst s 7-11 k1. / B.I'. 3uB, B.M. Meitnep. — M.:
IIpocsemenue.

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

OrneHka kayecTBa MOArOTOBKH BBITYCKHUKOB OCHOBHOM 11kouibl 1o MmaTemaruke/ I'.B.Jlopodees u
Ip.— M.

N3yuenune reomerpuu B 7, 8, 9 kimaccax: MeTo, pekoMeHnanuu: KH. ais yaureds / [JI.C. AtanacsH,
B.®. byry3oB, 0.A. I'na3koB u ap.]. - M.: [Ipocenienue.

3uB B.I'. 'eomerpus: Aunakrtuaeckue marepuansl 1uist 7-11 k. / B.I'. 3us, B.M. Meiinep. — M.:
[Ipoceemenue.

["aBpuiioBa H.®. [Toypounsie pazpaboTtku no reomerpuu. 7, 8 kinacc. M.: BAKO — (B nomomis
HIKOJILHOMY YUUTEIIO)

A.B. ®apkoB / KouTponbHble paboThl, TECThI, AUKTAHTHI IO TeoMeTpuu K yueoHuky JI. C.
Aranacsna, B. @. byry3osa

AranacsH JI.C., byry3oB B.®. M3yuenue reomerpuu B 7-9 knaccax. - M.: [Ipocsemenue.

3BaBuu JI.W. u apyrue. KoHTponbHbIe U TpoBEpOUYHBIE pabOTHI IO FreoMeTpuH 7-9 kiaccel. - M.

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://interneturok.ru/
2. https://www.yaklass.ru/p
3. http://urokimatematiki.ru
4. http://intergu.ru/
5. http://karmanform.ucoz.ru
6. http://polyakova.ucoz.ru/
7. http://www.openclass.ru/
8. www.edu.ru (caiit MOuH P®).
9. www.school.edu.ru (Poccutickuii o01eoOpazoBaTenbHbIN TOPTaN).
10. www.pedsovet.org (Bcepoccuiickuiit UnTepHeT-neacoser)
11. www fipi.ru (caiit @enepanbHOro HHCTUTYTA MEJArOrMUYECKUX U3MEPEHUN).
12. www.math.ru (MHTepHeT-IOAAEPKKA YUUTEIEH MaTEMaTUKH).
13. www.mccme.ru (cailT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MaTEMaTHYECKOT0 00pa30BaHus).
14. www.it-n.ru (ceTb TBOPYECKUX yYUHUTEIICH)
15. www.som.fsio.ru (cereBoe 00beTMHEHNE METOIUCTOR)
16. http:// mat.1september.ru (caifiT razetsl «MaTemMaTuKa)
17. http:// festival.lseptember.ru (pecTuBans negarorndeckux uaen «OTKpbITHIA ypok» («IlepBoe
CEHTSOP»)).
18. www.eidos.ru/ gournal/content.htm (MutepHer - )xypHaim «IHa0C»).
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