PABOYASA ITPOI'PAMMA

yueOHoro kypca «I'eomerpust (yriry0JiéHHbIA YPOBEHb)»

It 00yJaromuxcst 7 — 9 kKmaccoB



INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIBHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIoyIo’KeHHe, OMMPAECTCs Ha JIOTMYECKYH0, JOKa3aTelbHYK JHMHUIO. LIeHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO 0OydarONIHiAcs
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKIEHHS MU CTPOUTh KOHTPIPUMEPHl K JOXKHBIM, IPOBOJIUTH
paccyKIeHUs «OT MPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, GOPMYIUPOBaTH OOpATHBIE
yrBepxkaeHus. Ocoboe 3HaueHWe JO0Ka3aTelbHas JUHHUS HUMEET Uil YIIyOIEHHOTO H3y4YeHHUs
MaTEMaTHUKH.

Llenbro n3yueHusi FeOMETPUH SIBIIICTCS UCIIOIb30BAHNE €€ KAK HHCTPYMEHTA IIPU PELICHUN
KaKk MaTeMaTM4YeCKUX, TaK M IPAKTUYECKUX 3a/]ad, BCTPEYAIOLIMXCS B PEAIbHOM >KHU3HH.
OOyyaromuiicst JOHKEH HAYYUTHCS ONPEAEIATh T€OMETPUUECKYIO0 (QUTYPY, OIUCHIBATH CIIOBAMU
YepTEK WIH PUCYHOK, HAWTH TUIOMIA/h 3€MEIIBHOTO Y9aCTKa, PACCYUTHIBATH HEOOXOIUMYIO JUTUHY
ONTOBOJOKOHHOIO Kabens win Tpedyemble pa3Mepbl Trapaka i aBTOMOOWIL. DToMy
COOTBETCTBYET BTOpAasi, BBIYUCIUTENbHAS JIMHUSA B U3ydeHUU reomerpuu. [Ipu permenuun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4aroluiics yUYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENN PEeaJIbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOI'O
pesyibTara.

Oco0eHHOCTh y4eOHOro Kypca yriyOoJE€HHOrO M3yuyeHHUsl T€OMETPUU COCTOUT B TOM, YTO
oOyuJaroluecss He MPOCTO 3HAKOMSTCS € ONpEAEIEHHBIMU MOHATUSAMH, a YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByromMe TeMbl HporpaMmbl 0a30BOro Kypca I€OMETpUM H3ydaroTcs Ha Oojee
riyOOKOM ypoBHe, a oOywarolmiuecss HpUOOpETarT YMEHHs, [OMOTalolIMe UM YBEPEHHO
IPUMEHATh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX IpeIMeTax, IpexJie BCero
¢uszuke u MHPOpPMATHKE, a TaKXK€ IOJb30BAThCSA IOJYYEHHBIMH 3HAHHUSMH IMpPU pPELICHUU
MPAKTUYECKHX 3ajau.

CormacHo yueOHOMY TuIaHy B 7-9 Kiaccax HW3ydaeTcsl YIIIYOJIEHHBIA y4eOHBIM Kypc
«["eomeTpusi», KOTOpBIH BKJIIOYAET CIEYIOLIME OCHOBHBIE pa3jieibl cojaepkanus: «Hawama
reomerpun», «TpeyronbHUKM», «OKpyXKHOCTb»,  «YUeTblpéxyroiapHukn», «Ilomoduer,
«OneMeHTsl TpuroHomerpum», «Ilmomagu», a Takxke «Meroa KoopAuHaT», «BekTopb»,
«IIpeoOpazoBaHUs MIIOCKOCTH.

Ha u3yuyenue yuebHoro kypca «I'eomerpus» orBoautcst 306 yacos: B 7 knacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauaJsia reomerpun

HcTopust BOSHUKHOBEHMS U pa3BUTHs reoMeTpun. HauanbHble moHATUSA reomeTpun. Touka,
npsimasi, OTpe30K, J1yd. [loHsTe 00 akcuoMe, Teopeme, J0Ka3aTEIbCTBE, ONPEACICHUH.

B3auMHoe pacrnionoxkeHue ToueKk Ha mnpsmou. M3mepeHue MIMHBI OTpe3Ka, PacCTOSIHUE
MEXIY TOUKaAMHU.

[Tonymnockocts u yron. Bumabl yrioB. M3mepeHue BenuyuH YIJioB. BepTukanbHbie U
cMexHble yriuel. IlapamienbHble M NEpHeHIUKYJISpHbIE NpsMble. PaccTosiHME OT TOUYKM 0
npsmoid. buccekrpuca yria.

Jlomanas. Bunabsl nomanbix. JlimHa < siomaHoil.  MuoroyronaeHuku.  [lepumerp
MHOroyrojibHuka. [IoHATHE 0 BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O PaBEHCTBE QUTYP, UX PACHIOJIOKECHUN, CHMMETPHH.

IIpocreiimne noctpoeHus. UHCTpyMEHTHI 11 U3BMEPEHUN U TIOCTPOCHUH.

TpeyroibHuKu

Bunbt TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, IPsIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEeHHBIE, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronpHukoB. IlepBBII M BTOPOM NPHU3HAKM PABEHCTBA TPEYTrOJIbHUKOB.
PaBHOOeIpeHHbIE TPEYTrONBHUKU U HUX cBoMcTBa. [Ipu3Hak paBHOOEAPEHHOTO TPEYrOJbHUKA.
Tpetuil npu3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHoIIEHNS MEX/ly CTOPOHAMH M yriaMH TpeyrojbHuKa. HepaBeHCTBO TpEyrojabHUKA.
HepaBeHncTBO 0 AyIMHE TOMaHOM.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpuu. [IpumMepsl cummeTpuun
B OKPY’KaIOIllEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapanmnenbHOCTh MNPSAMBIX, MUCTOPUYECKUE CBEAEHHS O mocrynate EBknuaa um o ponu
JloGaueBCKOro B OTKPBITUM HEEBKJIMI0BOM reoMeTpuu. CBOWCTBA M NMPU3HAKU MapaylielbHbIX
npsimbIx. Cymma yriioB TpeyroyibHUKa. BHenHue yriibsl TpeyroiabHiuka. CyMMa BHYTPEHHHX YTJIOB
MHOTOYTI'OJIbHUKA U CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTroJIbHUKHU

ITpusHaky paBeHCTBa NPSAMOYTOJBHBIX TPEYTrOJIBHHUKOB. llepneHaukynsp ¥ HakJIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTOJbHHMKA, IPOBEAEHHOW K  TUIIOTEHY3E.
[TpstMoyToNbHBIN TPEYroJbHUK ¢ yrioM B 30°.

OxpyxHOCTH

IToHsITHSI OKPYKHOCTH M KpyTa. DJIIEMEHTBI OKPYKHOCTHU U Kpyra: LIEHTp, paauyc, IuaMeTp,
Xopza, X cBoiicTBa. B3anMHOe pacronoxeHne OKpy)HOCTU U npssMoi. KacaTtenbHas u cexymas
K OKpYXHOCTH. OKpY’>KHOCTb, BIIUCAaHHAas B yroil. [Ipocteiinine mocTpoeH sl ¢ IOMOIIBIO ITUPKYJIS
Y JIMHEUKHU.

I'eomeTpuuyeckne MecTa TOYEK

ITonsiTue 0 reomeTpudueckoM Mecre Todek. IIpumeprl reoMeTpudyeckux MecT TOUYeK Ha
IJIOCKOCTH. buccekTpurca yria u cepeIuHHBIA NMEPIEeHIUKYISIp K OTPE3Ky KaK T€OMEeTpUYecKue
MecTa Touek. OnucaHHas OKPYKHOCTh TPEyroJIbHHKA, €€ LeHTp. MeToJ reoMeTpu4ecKiuX MecT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajau.

ITocTpoeHust ¢ MOMOIIBIO BMPKYJISl H JIMHEHKH



Ucropuueckue cBenenus. OOOCHOBaHUS MPOCTEHINMX MOCTPOCHUHM, ATambl 3a/Jadyd Ha
[IOCTPOEHUs, PEIICHNE 3a7a4 Ha IOCTPOECHUE LUPKYJIEM U JINHEUKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, e€ro mpu3HakKu M cBoiicTBa. IIpsMOyronbHHMK, poMO, KBaapar, HX
npu3Haku u cBoictBa. Tpameuus. PaBHoOenpeHHas Tpaneuus, €€ CBOMCTBA M IPHU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TpareLnuu.

Cpenssiss nMHMS TpeyrojibHHKAa. MeTox yABOCHHsS MEIHaHbl TpeyrojibHHKa. Teopema o
[EPECEYCHUH MEUaH TPEYrOJbHUKA.

Teopema @aneca, TeopemMa 0 INPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapunboHna ams
IIPOU3BOJILHOTO YETHIPEXYTOJIBHUKA.

LleHTpabHO-CUMMETPUYHBIE (PUTYPHI.

ITonoOue

[Tomobue TpeyrosbHUKOB, KOAPGUIueHT moaoous. [Ipu3Haku mogo0ust TpeyrojibHUKOB.
[TpumeHeHne NOA00MS IIPU PELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3ajiau.

Ilnomann

[Torsitme o momaau. CBolicTBa IIom@aei reomerpudeckux ¢uryp. Ilpocteitmme
dopMyinbl Ui IJIOLIAAM TPEYroJIbHMKA, Mapajuiesorpamma, pomda u Tpaneuuu. [lmomanau
no00HbIX puryp. OTHOILIEHHE III0IIAeH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema [Tudaropa. Ilpumenenne teopems! [udaropa npu pemeHnn MpaKTHYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT'€HC U KOTAaHI'€HC OCTPOrO yrja IpPSMOYTOJIBHOIO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°. IlpomopuuoHandbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl U 4eTBIPEXYTOJILHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

BrircanHble M LIEHTpAJIBHBIE YIJIBL, YTOJI MEXKIY KacaTelIbHOW M XOpAOW. YTIbl MEXAY
XOpAaMM M CEKyIUMMH. BrnucaHHble ¥ ONMCAaHHBIE OKPY)XHOCTH TpPEYTOJIbHMKA U
4yeThIpEXYrobHUKK. CBONCTBA M TpPU3HAKU BIHCAHHOTO 4YETHIPEXYroibHUKA. B3aumHoe
pacrnionioxxeHue JByX OKpyxkHocred. Kacanme oxpyxuocteit. OOimue kacaTtelbHbIE K JIBYM
OKPYKHOCTSIM.

9 KUIACC

Pemienue TpeyroibHMKOB

Cunyc, kocunyc, tanreHc yrioB oT 0° go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBo. @opmynsl npuBeneHus. Pemenune TpeyroabHUKoB. Teopema KOCHUHYCOB U TE€OopeMa
CHUHYCOB. Pemenne MPAKTUYCCKUX 3aaa4 C HUCIOJIb30BAHHUEM TCOPEMbI KOCHMHYCOB U TCOPEMBI
cuHycoB. Pemienne 3a1a4 reoMeTpUIeCKOl ONTUKH.

Tpuronomerpuyeckue GOpMYIBI IS TUIOMIATU TPEYTONbHIKA, TapauieorpaMma, pomoa,
tpaneuuu. @opmyna ['epona. @opmMyra MmIOMIaAN BBITYKIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroibLHUKOB

Xopabl U TIOI00HBIE TPEYTOIBHUKH B OKPY)XKHOCTH. Teopema 0 MpOW3BEIEHUN OTPE3KOB
XOpJl, TEOpPEMBbI O MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe KacaTebHOM.



[Ipumenenue npu penieHnu reomerpudeckux 3anad. Teopembl UeBbl 1 Menenas. [lonstue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHHE TPSAMOM Ha IJIOCKOCTH. YTJIOBOH KOA(DOUIIMEHT W CBOOOIHBIN YJICH, WX
reoMerpuueckuid cmbicia. [lapaiaenbHOCTh U MEPIEHIUKYISIPHOCTh HPSIMBIX (Yepe3 yrioBOM
K03 pHLHEHT).

VYpaBHEeHHE OKpYKHOCTH. HaxoxzaeHue IiepecedeHud OKpPYKHOCTEH U IpsSIMBIX B
koopauHarax. dopmyna paccTosiHUs OT TOYKM A0 npsimoi. Ilnomanes mapamienorpamMmma B
KOOpJMHATaxX, MOHATHE 00 OpPUEHTUPOBAaHHOH mmom@aau. [IpumeHeHne MmeToga KOOpAMHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a4a4ax.

BekTops!

BekTopbl Ha minockocTu. Ciio)KeHUE M BBIYUTAHUE BEKTOPOB — MPABWIIA TPEYTrOJIbHUKA U
napajuiejgorpaMma. YMHOKEHHE Bekropa Ha uuciio. Koopaunatel Bektopa. CroxkeHue u
BbIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YMCJIO B KoopauHaTax. [I[ppumMeHeHre BEeKTOpOB B
¢du3HKe, EHTp Macc.

[Tonste o 6Gasuce (Ha mockoctH). Pasmokenus BekTopoB mo Oasucy. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB, FTEOMETPUUYECKHUI CMBICI U BBIPAKEHUE B JIEKApPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaJsIipHOrO Ipou3BeneHus. CKalspHOE MPOU3BEACHUE U NPOCLUPOBAHUE.
[IpyMeHeHre CKalsSIpHOrO MPOW3BEACHUS BEKTOPOB ISl HAXOXKACHUS JJIMH U yrioB. Pemenue
F€OMETPUUYECKHX 33/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEACHMUS.

JIIMHA OKPY’KHOCTH M IUIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJIMHA OKPYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYMCIICHUE JJIMH AYr OKpyxkHocteil. Ilmomane kpyra, cekropa, cermeHnra. Mcropuueckue
CBeZIeHHs 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIIATH KpyTa.

JIBMKeHHS IJIOCKOCTH

entpanpHass cummerpus. lLleHTpansHo-cummerpuunbie Qurypsl. [loBopor. OceBas
cuMMeTpust. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocH. [lapannensHslii mepeHoc.

[TonsiTe aBwkeHHss W ero cBoiicTBa. PaBeHctBo Quryp. IlposiBieHus cummeTpuu B
npUpose, >KUBOMHUCH, CKYIbNType, apxuTekType. Kommosuimu nBMxkeHHH (mpocTteiiniie
npumepsl). [IpuMeHeHne B reoMeTpuyeckux 3aiadax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pPe3yJibTaThl OCBOCHUS MPOTPAaMMBI MO MaTeMaTHKE XapaKTEepU3YIOTCsS B
JacTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3allid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJTBbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/A0BOr0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTro 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIs1 YCIICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOEHHWEM WHJMBHUAYAIHHOM TPAaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUAETh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIO IIO3HAHMA:

OpUEHTAIIEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MaTEMaTUYECKOM
KyJIbTypOH KakK CpEJICTBOM IIO3HAHUSI MHpA, OBJIAJIEHUEM HaBBIKAMHU HCCIIEIOBATEIbCKON
JIeATEIIbHOCTH;

6) d¢usuyeckoro BocnMTAHHUS, (OPMHMPOBAHMA  KYJbTYPbl 3I0POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBHIO PUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA W OTIbIXA,
perynspHas (pu3ndeckass akTUBHOCTb), COOPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eIoBeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelIeHus 3a/ad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, TIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX



HOCJEACTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
npoOJeM U MyTel uxX pereHus;

8) aganTannu K M3MEHSIOUIMMCH YCJI0BUSM COUMAJIBHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBMSIX HEOIPEIECIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA JIPYTHX;

HE0O0XOAUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHWH, (HOPMYyIUpPOBAaTH WUIEH, MOHSITHUS,
TUIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM UYHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUINTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBaTh INPUHUMAaEeMble DPELICHUs M JEHCTBUI,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HGOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBOEHHMsS MpOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss OyayT cGOpMUPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIIHUECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH WM YHHUBEPCAJIbHBIMU PErYJIATUBHBIMU
NEeNCTBUSIMMU.

ITo3naBaTebHBIE YHHBePcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBJIAITh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMyTUpOBaTH ONpEAEICHUs MOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KJIACCU(PUKALMK, OCHOBaHMS s 0000IIeHus Hu
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBATh W MpPeoOpa3oBHIBATh CYXKJEHHs: YTBEpIUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBJISITH MaT€MaTUYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpEUHs B (akTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, Mpeajaratb KpPUTEpUU Ui  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KJIEHUH (IpsIMblE U OT MPOTUBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MAaTeMaTU4YeCKuX (AKTOB, BBICTpauBaTh
apryMeHTaluIo, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, PUMEHATh METOJ MaTEMaTHUECKON
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEIICHMUS,
BbIOMpaTh HanboJiee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUS, (POPMYIUPOBATH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABIIMBAaTh HCKOMOE U
naHHoe, GOpMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;



MIPOBOJIMTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IUIAHY SKCIIEPHMEHT, MCCIEJI0BAaHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIEHO (hOPMYJIMPOBATH 00OOIEHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBEASHHOIO
HAOJIIOJICHUSA, HCCIICIOBAHMUS, OKCIECPHUMEHTa, OICHHBATh JOCTOBCPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAINH, TAHHBIX, HEOOXOIUMBIX IS
peIlIeHUs 3aa49H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHbIX BUIOB U (DOPM IPEICTABICHHS,

BEIOMpaTh (HOpMy TpelCTaBICHHUSI WHGOPMAIMU W WJUTFOCTPUPOBATH pEIIaeMbIe 3aadd
CXEeMaMH, JuarpaMMaMH, HHOU rpauKoi U X KOMOWHAIIMSIMH,

OLICHMBAaTh  HAAGKHOCTH HHGOPMALMKM 1O  KPUTEPHSAM, MPEAIOKECHHBIM WM
c(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

BOCIIPUHUMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISMH
OO0IleHHs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TEKCTaXx, JaBaTh MOSICHEHUS 110 XO1y PEIICHHUS 3a/1a491, KOMMEHTUPOBATh OJTYYCHHBINA PE3yIbTaT;

B X0Jle 00CYXJEHMS 3aJaBaTh BOINPOCH! IO CYIIECTBY OOCYXKIaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXICHHUS C CYXICHHSIMHU APYIHX YYaCTHHKOB JHMANOra, OOHapyKUBaTh pa3iniue U CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3YNbTaThl PEIICHHs 3a7ad, JKCIEPUMEHTa, WCCIEIOBaHMS, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS C y4ETOM 3a]a4 MIPEe3eHTALlMN U 0COOEHHOCTEN
ayJUTOpUH;

NOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pemeHnn y4eOHBIX MaTeMaTHYeCKUX 3a/ad, NPUHUMATh Ielb COBMECTHOW JIeSTeNbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMIO0 COBMECTHON pabOTHI, pacTpeAessaTh BUIbI PadOT, TOTOBApUBATHCH,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh padOTHI M KOOPAWHUPOBATH CBOH JACUCTBUS C APYTHMHU
YJIeHAaMH KOMAaHJbI, OIICHWBAaTh Ka4eCTBO pe3yJbTaTa W KadecTBO CBOETO BKJIana B OOMIMA
pe3yibTaT Mo KpUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aMMO/ICHCTBHSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBIISATH IPOOJIEMBI JIs1 PELICHHUS B )KU3HEHHBIX M YUEOHBIX CUTYaLUsAX, OPUEHTUPOBATHCS
B PA3JIUYHBIX MOAX0JaX MPUHATHS pelieHUH (MHIUBUAYaJIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, AITOPUTM PEIlIeHuUs 3a7au (WK ero 4acTh), BBIOUpaTh
crocod pemieHuss € Y4ETOM HMMEIOIIUXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



BJIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CaMOKOHTPOJI Mpollecca W pe3ysbTara pelieHus
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEIICKCHUH;

MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH PEHICHHH 3a/a4l, BHOCUTH
KOPPEKTHUBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATCILHOCTH TOCTABICHHOW IENIM U YCJIOBUSM,
OOBSCHATH MPUYHUHBI JOCTHKCHHS HJIM HETOCTHKEHUS 1[EJIH, HAXOIUTh OINOKY, 1aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY;

BbIpaXaThb OSMOIMH MPU H3YYEHUU MaTeMaTUYeCKuX OOBEKTOB U (PaKTOB, JaBaTh
HYMOIMOHAIBHYIO OLIEHKY PEIICHUS 3aa4u.

INPEJIMETHBIE PE3YJIBTATDI

K koH1y 00ydenus B 7 kjiacce 00y4arouIuiics MOTYYHT CIAEAYIONINE MPEAMETHbIE PE3YIIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETPHYECKHE (UTYpPBI, ONpPEACNsATh HUX B3aUMHOE
pacrosiokeHue, n300pakaTb FeOMETPHUECKUE (PUTYPHI, BBITIOIHATH YEPTEIKHU MO YCIOBHIO 33/1a4H.
W3mepsTh NHHEWHbIE W YTIIOBbIE BETUYMHBI. PemiaTs 3a7aun Ha BBIYMCIEHUE JJIUH OTPE3KOB U
BEJIMYUH YTJIOB.

JlenaTh NPUKUIKY U OIICHKY JIMHEWHBIX U YIIIOBBIX BEJIMYMH PEAMETOB B PEATbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazniuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

CTpouth 4epTekH K TeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThcs MpHU3HAKAMU pPABEHCTBA TPEYTOJbHUKOB, HCIONB30BaTh MPU3HAKH U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PEIICHUH 3a/1a4.

[TpoBOIUTH JTOTHUECKUE PACCYKICHHS C HCIIOJIb30BAaHHEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaThcs MpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MeluaHbl, NPOBEIEHHOM K THIOTEHY3€ MPSAMOYTOJbHOTO TPEYrojlbHUKA, B PpEIICHUU
TE€OMETPUYECKUX 3a/1aY.

OnpenensaTh MapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymias. OnpenensaTh NapaieabHOCTh NPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOUYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IMpsiMOil.

Pemate 3amaun Ha KieT4aToit Oymare.

[TpoBOIUTHh BBIYMCICHUS W HAXOAWTh YHWCIOBBIE W OYKBEHHBIC 3HAYCHHUS YIJIOB B
reOMEeTPUYECKUX 3aj[ayax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH NEPECCUEHUH IBYX MapauIeIbHbIX MPSAMBIX ceKyllel. PemaTth
NPaKTUYECKHE 3a7]a9i Ha HAXOXKICHUE YTIIOB.

Bnaners nonsitueM reomerpudeckoro mecta touek (I'MT). Onpenensite OUCCEKTpHUCY yria
U CepelMHHBIN NEepHeHIUKYIAp K OTpe3Ky Kak reoMerpuyeckue mecra touek. Ilonb3oBarbcs
noHsATHEM Teomerpuuyeckoro mecra Toyek (I'MT) mnpu nokas3areiabcTBE TIE€OMETPUUYECKHUX
YTBEP)KICHHUH U TIPU PEIICHUH 3a]1a4.

dopmynupoBaTh ONpeeTeHHs] OKPYKHOCTH W KpyTa, XOpAbl M TUaMeTpa OKPYKHOCTH,
YBEPEHHO BJIQJIETh UX CBOMCTBAMHU. ¥ METh JJOKA3bIBaTh U IPUMEHATH 3TH CBOMCTBA NPH PEILICHUH
3a1ad.

BrnaneTp MOHSATHEM OIMMCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
neHTp. JlokasplBaTh M WCIOJIB30BAaTh (PAKTBI O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYrOJbHUKA
nepecekaroTcss B OJHOM TOYKE, MU O TOM, YTO CEpEeIUHHBIE MEPIEeHAUKYISAPHl K CTOPOHAM
TPEYroJibHUKA MEPECeKatoTCs B OJJHON TOUKE.



Brnanerp noHSATHEM KacaTelbHOM K  OKPYKXHOCTH, TIOJIb30BaThCd TEOPEMOM O
NEPHEHAUKYJIIPHOCTH KacaTeIbHOM U pajauyca, POBEAEHHOIO K TOUYKE KacaHus. JlOKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OJHOW TOYKH, U IPUMEHSATH
9TO B PEIICHUU T'€OMETPUYECKUX 3a/1ay.

Jloka3piBaThb M INPUMEHSATH IPOCTEHIINE I€OMETPUYECKHE HEPAaBEHCTBA, NMOHMMATh MX
IIPAKTUYECKUM CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOILBIO LIUPKYJISA U TUHEHKH.

K koHIy 00yueHus B 8 kij1acce o0yyaromuiics MONy4UT CIEAYIOIINE IPEAMETHbIE pe3yIbTaThl:
PacriozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaThCS HMX
CBOMCTBAMM IIpM PEIICHUHM TIEOMETPUYECKMX 3anad. Pa3nuuare Ipu3HaKM U CBOMCTBA
napajienorpaMma, pom6a M IpsSMOYTOJbHUKA, JTOKa3blBaTh MX U YBEPEHHO IPUMEHSTH IpU
PELIEHNN T€OMETPUYECKUX 3a/1ay.

Hcnonp30BaTh CBOICTBA TOYKM IEPECEUYEHUs] MEIMAH TPEyrojibHWKa (LEHTpa Macc) B
peLIeHNH 3a/1a4.

Brnaners noHATHEM CpEeIHEN JIMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
P pEUIeHMM TreoMeTpudeckux 3azad. HMcmons3oBath Teopemy aneca M TeOpeMy O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS MPAaKTUYECKUX 3a/1a4.

PacriozHaBath 1EeHTpanbHO-CUMMETPUYHbBIE (PUTYpBl M HCIIOJIB30BaTh MX CBOMCTBa IpH
pellIeHny 3a1ay.

Bianers [IOHSATUAMHU nmoxoous TPEYrOJIbHUKOB, koa(durmenTa moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TpeyroibHUKOB. lmers mpencraBieHue o
npeoOpazoBaHnu Moaodust U o moAoOHbIX ¢urypax. [lomb3oBarbesi mpu3HaKamMu mOA00US
TPEYrOJIbHUKOB IIPU PEIICHUN I'€OMETPUYECKUX 3anad. JloKka3blBaTh U NPUMEHATH OTHOILLEHUS
IPONOPLHUOHATIBHOCTH B IPSIMOYTOJIBHBIX TpeYroibHUKaX. [IpuMeHsATh mo1o0ue B MpakTUYECKUX
3a/1a4ax.

BoiBoauTh M Hclonb30BaTh IpocTedmue (QopMyibl Ui IUIOIIAAU  TPEyroJibHUKa,
napajuiejorpamMma, pomba W Tpanenuu. BerauciaTe (pazaudyHBIME - CHIOCOOAMH)  TIIOIIAH
TPEyrojbHUKAa W IUIOIIAJAM MHOTOYTOJbHBIX (Uryp (IOJb3ysch, TAe HEoOX0AUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIONaAel NOJOOHBIX (UTYyp M HMPUMEHSTH MPH PELIeHUU
3aza4. [IpuMeHsTh NoMydeHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[Tonb3oBatbes Teopemoii [udaropa ass perieHns reoMeTpUIeCKX U IPaKTUYECKUX 3a/1au.
CrpouTth MaTeMaTUYECKYIO MOZEID B MPAKTUYECKHUX 3a/1a4aX, CAMOCTOSITENILHO JI€JaTh YEPTEK U
HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.

Bnagets noHATHEM BIMCAHHOTO U EHTPAJIBHOTO YTJIa, yIila MEKy KacaTeJIbHOM 1 XOp 101,
ONMCAHHOM M BIMCAHHON OKPYKHOCTH TPEYroJbHUKA W YETHIPEXYrOJbHUKA, MPUMEHSITHh HX
CBOICTBa IIPU PELICHUHU 3a]1a4.

ITpuMeHATh NOyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH IJIs
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MTOA00MS
U TPUTOHOMETPUH (TI0NIB3YSICh, I'7I€ HEOOX0IUMO, KATBKYJIATOPOM).

K koHIty 00ydenust B 9 kjiacce 00y4JaronIuiics MOTy4YHT CIASAYIONINE MPEAMETHBIE PE3YIbTAThI:
3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBHIX YIJIOB, YMETh HAXOIUTh C MX IMOMOIIBIO
pa3IMYHBIE  AJEMEHTHI  MPSMOYTOJBHOTO  TPEYroJbHHKA  («PEIICHHE  MPSMOYTOJIbHBIX
TPEYrOJIbHUKOBY). HaXxoauTh (C MOMOIIBI0 KANBKYISITOPA) JUIMHBI U YIJIBl JUIST HETaOIMYHBIX
3HAUCHMI.



[Tonp3oBaTbes popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU BEIUYMHAMMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATh UX UL HAXOXKIACHUS
pasIMYHBIX  JIEMEHTOB TPEYroJbHHUKA («pEIIeHHE TPEyrojJbHUKOB»), MpPU  PELICHUU
TFEOMETPUYECKUX 3a7ad. [I[puMeHATh oslydeHHbIe 3HaHUS [IPU PELICHUH ITPAKTUYECKUX 3a1ady.

IIpuMeHATh TPUTOHOMETPHUIO B 337a4ax HAa HAXOXKJICHME IUIOLIAJH, BBIBOJAWTH U BIAICTh
TPUTOHOMETPUUYECKUMH (popMyTamMH JJIsl TUIOIIAAM TPEYrojbHUKA, MapajuiejorpaMmma, poMoa,
Tpareuy, BBIBOJUTh M NMPUMEHATh (GopMyny I'epoHa u Gopmysy A IUIOIIAAM BBITYKIIOTO
YETBIPEXYTOJIbHUKA.

MMeTs npeacTaBiaeHue O TOMOTETUH, IPUMEHSATD B IPAKTUYECKUX CUTYaLUsX.

Hcnonb3oBats Teopemsl UeBbl 1 MeHenas Ipyu pelleHnu 3a1a4.

Mcnonb30BaTh TEOPEMbI O BIMCAHHBIX YIVIaX, yIilaX MEXAY XOpAaMH (CEeKYIIMMHU) U yrie
MEXly KacaTeJIbHOM U XOpJOH IIPU PELICHUH I'€OMETPUYECKHX 3a1ad. JloKka3bIBaTh U IPUMEHATH
TEOPEMBI O NPOU3BEACHUM OTPE3KOB XOpJ, O NPOU3BEIACHUU OTPE3KOB CEKYIIHMX, O KBaapare
KaCaTeIbHOU.

Brnaners moHsTHEM KOOpJAMHAT Ha IUIOCKOCTH, pa0OTaTh C ypaBHEHMEM INpsAMON Ha
IUIOCKOCTH. BnasieTh MOHATHSMHU YIIIOBOrO Ko3(duumenTa u cBOOOAHOIO uileHa, IOHUMAaTh UX
TEOMETPUYECKUN CMBICT M CBSI3b YITIOBOTO KOX(PQHIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JMHEWHOW (QYHKIMH. YMeETh pemaTb METOAOM KOOpAMHAT 3aJadd, CBSI3aHHBIE C
[apAJUIEJIBHOCTBIO U NEPIEHAUKYIISIPHOCTBIO IPSIMBIX, IIEPECEUEHUEM NPSAMBIX, HAXO0XKICHUEM
TOYEK I1€PECEUCHUSI.

BpIBOOUTE M BIaseTh ypaBHEHUEM OKPYKHOCTU. cmonp30BaTh METOA KOOPAMHAT IS
HAXOKJICHUS TIepeceueH OKPYKHOCTEH  MpsIMBIX. Biranets GopMynamu paccTosIHUS OT TOYKH
JI0 MPSAMOH, IUIOIIAM HapajjiesorpaMmMa B KOOpJIMHaTax, UMETh MOHATHE 00 OPUEHTHUPOBAHHOM
wiomanu. Ilonp30BaTbecs METOAOM KOOPIMHAT Ha IUIOCKOCTH, IMPUMEHATH €ro IpPU PEIIECHUU
FEOMETPUYECKMX W TNPAKTUYECKHUX 3anad. [IpumMeHATs MeToa KOOpAMHAT B IPAaKTHKO-
OPHUEHTHPOBAHHBIX NT€OMETPUUECKUX 3a/1a4ax.

Biagete moHATHEM BEKTOpAa. YMETh CKIAAbIBaTh U BBIYMTATh BEKTOPBI, YMHOXAaTb Ha
YHUCJIO, BJIAJETh IpaBUIIaMU TPEYroJbHUKA W Iapajuiejaorpamma. Biiagers NpakTH4ECKUMU
WHTEpPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIB30BAaThCA KOOpAMHATaMM BeKTopa. Bianers
CJI0’)KEHHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YUCIIO B KOOPAMHATAX.

HNmets mpexacraBienue o 6asuce (Ha MiIOcKocTH). PackianbiBaTh BEKTOpHI MO Oas3ucy.
PackianbiBaTh BEKTOPBI CHII € IIOMOILBIO IPOCHUPOBAHNS U TPUTOHOMETPUYECKUX COOTHOLLICHUN.
[TpyMeHsTh MoydeHHbIE 3HaHUSI B MPOCTEUIINX (PU3MUECKUX 3ajjauax.

Bitamers noHATHEM CKAISIPHOTO MTPOU3BEICHNS BEKTOPOB, IOHUMATh €0 FT€OMETPHUYECKUI
CMBICI U YBEPEHHO IIOJb30BaTbCA €r0 BBIPAXKEHHUEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJISIPHOTO NPOM3BEAECHUS U €r0 CBA3b C IMpoelnupoBaHueM. IIpumeHsATh
CKAJIIPHOE IPOU3BEJICHNE BEKTOPOB U1l HAaXOXKJIEHUs JUIMH U YIJIoB. Pemate reomerpudeckue
3a/layd C TNOMOINBIO CKAaJSIPHOTO IpoM3BelIeHUs. ICnosb30BaTh CKaJsipHOE IPOU3BEICHUE
BEKTOPOB B anreOpanyeckux U (pU3nUecKux 3ajayax.

Biagers MOHATUAMM NPABUIBHOIO MHOIOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JYT'U
OKPY’KHOCTH W DPAaJMaHHOM Mephl yIJla, BBIUHUCIATH IUIOIIAb Kpyra M ero dacrei. I[lonumars
CMBbICI 4yKucia . [I[puMEHATHh MONydeHHBbIE YMEHUS NPH PEMICHUM MPAKTHYECKHX 3a1ad. 3HaTh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUHU JITUHBI OKPYKHOCTH U TUIOIIAAN KPYyTa.



HNmets mpencraBieHue o MmpeoOpa3oBaHWU IIOCKOCTH, O ABIKEHUsAX. HaxomuTs ocw,
HEHTPHl CHUMMETPUU (Uryp, IMEHTPHl MOBOPOTA, HAXOAUTh KOMIIO3MLIMHU IPOCTEHIINX
npeoOpaszoBanuii. [[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELUICHUH TEOMETPUUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIC 3HAHUS Ha NMPAKTUKE — CTPOUTHh MAaTEeMaTHYECKHE MOJCIH IS
3a/1a4 peaybHOM JKU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHUS C IPUMEHEHUEM ITOI00HS
U TPUTOHOMETPHYECKUX (DYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne ni/n f::rn;:::;o;:::me pasieIon HTeM Beero Kontpoabubie IIpakTuueckue f)l:::)czl::)ooBBalezmnme
padoTshI padoTshI pecypenI
Hauana reomerpuu. [Ipocreitmme
1 reoMeTpuueckue (GUrypsl U X CBOICTBA. 28 1
H3mepeHne reoMeTpuuecKiX BeITUYUH
2 TpeyronbHUKU 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 1
MHOTOYTOJIbHUKA
[TpstMmOyTONBbHBIE TPEYTONBHUKH
['eomeTprueckue HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [TocTpoenus ¢ TOMOLIBIO UPKYJIS 18 1
U JIMHCUKH
7 HOBTOPGHI/IG, 000011IeHNE, CUCTEMATH3AINS 10 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
YeThIpEXyroabHUKU 22 1
[Monobue 16 1
[Tnomans 16 1
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTibl U 4eTHIPEXYTOIBHUKH, CBSI3aHHBIC C 20 1
OKPYKHOCTBIO
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne i/l P Konrpoabubie IIpakruueckue (itcpp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
1 Pemenne TpeyroibHIKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroxa KkoopAauHAT 10 1
4 BexTopsl 20 1
5) JlJIHa OKPY>KHOCTH U ILJIOLIA/b KpyTa 16 1
6 JIBHOKCHUS INIOCKOCTH 10
7 [ToBTOpEHwUeE, 0606HI€HI:I€, 12 1
cHCTEeMaTH3aIus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

I/ICTOpI/IH BO3HHMKHOBCHUA U
Pa3sBUTHUA TCOMCTPHUU

HauanbpHble NOHATHS
reomerpuu. Touka, npsmasi,
OTPE30K, JIy4d

HauvanpHpie TOHITHA
reomerpuu. Touka, npsmasi,
OTPE30K, JIyd

https://m.edsoo.ru/J7Q9ALW1C

https://m.edsoo.ru/INPW2N2UC

https://m.eds00.ru/8SSLOXTB9

TTousitre 06 akcuoME,
TeopeMeE, T0KA3aTebCTBE,
ONpeAeJICHUH, CBOWCTBE,
MpU3HAKE

https://m.edsoo.ru/DWD17SPAX

B3aumHoe pacnionoxxenue
TOYEK Ha IPSIMOM.
W3mepenne 1nuHbI OTpe3Ka,
paccTosHUuE MEKIy TOUKaMH

https://m.edso00.ru/28X0OILQOI

BzaumHoe pacnionoxenue
TOYEK Ha IPSIMOM.
N3MepeHne niMHbI OTpE3Ka,
paccTostHue MEXIy TOYKaMu

https://m.edsoo.ru/NSRCJOJNU

B3aumHoe pacnionoxenue
TOYEK Ha MPSMOM.

https://m.edsoo.ru/1P033M9R4



https://m.edsoo.ru/J7Q9ALW1C
https://m.edsoo.ru/INPW2N2UC
https://m.edsoo.ru/8SSLQXTB9
https://m.edsoo.ru/DWD17SPAX
https://m.edsoo.ru/28XOILQOI
https://m.edsoo.ru/N3RCJ0JNU
https://m.edsoo.ru/1P033M9R4

W3mepenue nimHbI OTpesKa,
paccTosiHuE MEKIy TOUKaMU

10

[ToayninockocTs U yroi.
Buns! yrnos. M3mepenue
BCJIMYHMH YI'JIOB

[TonyminockoCTh U yrod.
Bunel yrinos. 3mepenune
BEJIMYHH YIJIOB

[TonymnockocTs u yrod.

Bunel yrinos. 3mepenune
BEJIMYUH YIJIOB

https://m.edsoo.ru/ESKCUASXQ

https://m.edsoo.ru/USJRBUZOM

https://m.edsoo.ru/TP9DGUWJIW

11

BeprukanbHble U CMEKHBIE
yribl. [lapannensHbie u
HepIeHIUKYIISPHbIE MTPsIMble

https://m.edso0.ru/J5SMGGNJRQ

12

BepTI/IKaJ'II)HBIe 1 CMCIXKHBIC
yribl. [lapannensHbie n
HEPIEHINKYIAPHBIE IIPAMBIE

https://m.edsoo.ru/U9PZ8CUDO

13

14

15

BeprukanbHbie U CMEKHBIE
yribl. [lapannensHbie n
MEPIEHINKYIAPHBIE IIPAMBIE
BeprtukanbHbie U CMEKHBIE
yrael. [Tapamnensubie n
NEepPHEHANKYIISIPHBIE TIPSIMbIE
BeprtukanbHbie U CMEKHBIE
yrael. [Tapamnensubie n
NEepPHEHANKYIISIPHBIE TIPSIMbIE

https://m.edsoo.ru/AKSKOQV1HS8

https://m.edsoo.ru/UTLISU7SP

https://m.edso00.ru/USTG6BJOT

16

buccektpuca yria

https://m.edsoo.ru/TDHOLUSQW

17

buccekrpuca yrna

https://m.edso0.ru/05Z2QVOFK4



https://m.edsoo.ru/ESKCUASXQ
https://m.edsoo.ru/U8JRBUZQM
https://m.edsoo.ru/TP9DGUWJW
https://m.edsoo.ru/J5MGGNJRQ
https://m.edsoo.ru/U9PZ8CUDO
https://m.edsoo.ru/AKSKQV1H8
https://m.edsoo.ru/UTLISU7SP
https://m.edsoo.ru/U8TG6BJOT
https://m.edsoo.ru/TDHOLUSQW
https://m.edsoo.ru/05ZQVOFK4

18

buccekrpuca yria

https://m.edsoo.ru/TFV8ZELC5

19

20

Jlomanas. Buabsl noMaHbIX.
JlnvHa moMaHoi

Jlomanas. Buapl 1oMaHbIX.
JnuHa 1omMaHoOM

https://m.edsoo.ru/BIGSWUB74

https://m.edsoo.ru/Z8L8BNH99

21

MHOroyrojapHUKH.

[IepuMeTp MHOTOYrOJIBHUKA.

ITonstue o BBIITYKJIBIX U
HEBBIITYKIIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edso0.ru/C7E4AXVHXR

22

MHOroyrojapHUKH.

[IepuMeTp MHOTOYrOJIBHUKA.

ITonstue o BBIITYKJIBIX U
HEBBIITYKIIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/ISSNINBWF

23

MHOroyrojapHUKH.

[IepuMeTp MHOTOYTOJIBHUKA.

ITonsTue o BBIITYKJIBIX U
HEBBIITYKIIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/1KKIP5DPK

24

MHOroyrojapHUKH.

HCpI/IMCTp MHOT'OYT'OJIbHUKA.

IIonsatue o BBIITYKJIBIX U
HCBBIITYKJIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/HPM528LV5

25

MHOroyrojapHUKH.

IIepuMeTp MHOTOYrOJIBHUKA.

ITonsarue o BBIITYKJIBIX U

https://m.edsoo.ru/4AKNCX094A



https://m.edsoo.ru/TFV8ZELC5
https://m.edsoo.ru/BIG5WUB74
https://m.edsoo.ru/Z8L8BNH99
https://m.edsoo.ru/C7E4XVHXR
https://m.edsoo.ru/I8SNINBWF
https://m.edsoo.ru/1KKIP5DPK
https://m.edsoo.ru/HPM528LV5
https://m.edsoo.ru/4KNCX094A

HCBBITYKJIBIX
MHOTI'OYT'OJIbHUKAax

HNucTpymenTs! nis

26 . . https://m.edsoo.ru/WBHPYRAUOQ
I/I3MepeHI/II/I n HOCTpOCHI/II/I
"

27 HCTPYMEHTBL JUIA § https://m.eds00.ru/UOEXMBOAM
I/I3MepeHI/II/I nu HOCTpOGHI/H/I
KonTtponpsHas pabora o
teme "Havana reomerpum.

28 Hpocreiiume https://m.edso0.ru/LE9ZALWE2
FeOMeTpI/IquKI/IC Q)Hrypbl nu
ux cBoiictBa. M3mepenue
reoMerpuueckux ¢uryp"
M 6

29 CAHana, brcceKTprca i https://m.eds00.ru/EOXHOSXOQ
BBICOTA TpeerJ'IBHI/IKa
M

30 cawana, GuccexTpuca https://m.edsoo.ru/NOX8LIPBF
BBICOTA TpeerJ'H)HI/IKa

31 PaBeHCTBO TpEYroNbHUKOB https://m.edsoo.ru/FOME88X59
- >

32 CPBEIH H BTOPOH TpH3HAKH https://m.eds00.ru/QHO2AYK00
paBeHCTBa TpeerJ'II)HI/IKOB
Mo ;

33 CPBBIH H BTOPOU HpH3HAKH https://m.eds00.ru/PHEWHYM67
paBEHCTBA TPEYTOJIHLHUKOB

34 Hepssiii 1 BTOpO# MpH3HAKH https://m.edso0.ru/1BR5P5Y V0
paBeHCTBa TpeerHBHI/IKOB
Henmui ;

35 CPBBIH H BTOPOU [pH3HAiH https://m.eds00.ru/RKU59FECF
paBeHCTBa TpeerHBHI/IKOB
S ;

36 CPBEIH H BTOPOH TpH3HAiH https://m.eds00.ru/MRS15JN8K

pPaBEHCTBA TPEYrOJIbHUKOB



https://m.edsoo.ru/WBHPYRAU0
https://m.edsoo.ru/U0EXMBQ4M
https://m.edsoo.ru/LE9ZALWF2
https://m.edsoo.ru/EOXHOSXQQ
https://m.edsoo.ru/N0X8LIPBF
https://m.edsoo.ru/F9ME88X59
https://m.edsoo.ru/QH02AYK00
https://m.edsoo.ru/PH6WHYM67
https://m.edsoo.ru/1BR5P5YV0
https://m.edsoo.ru/RKU59FECF
https://m.edsoo.ru/MRS15JN8K

37

PaBHOOenpeHHbIC
TPEYTOJIBHUKU U UX
CBOMCTBA

https://m.edsoo.ru/EZJY M96WO

38

PaBHOOenpeHHbIC
TPEYTrOJbHUKHU U UX
CBOMCTBA

https://m.edsoo.ru/BCOKHDF5J

39

40

PaBHOOEIpEHHBIC
TPEYTOJILHUKU U UX
CBOMCTBA

[Tpu3nak paBHOOEAPEHHOTO
TpeyrojabHUKa

https://m.edsoo.ru/8EIUIF7LV

https://m.edsoo0.ru/CIAAQT91W

41

[Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

https://m.edsoo.ru/0FKU2NV88

42

43

Tpernil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB
Tperuil npu3HaK paBeHCTBA
TPEYrOJILHUKOB

https://m.edso0.ru/23R50361Z

https://m.edsoo.ru/lAY76NY1C

44

Tpernil npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

https://m.edso00.ru/T38ETVYB4

45

®urypsl ¢ 0CeBOI
cumMetpuen. [Tpumepst
CUMMETPHUH B OKPYKAIOIIEM
Mupe

https://m.edsoo.ru/2Y MMXKMFF

46

durypsl ¢ 0ceBOI
cumMmetpuen. [Tpumepst
CUMMETPHUH B OKPYKAIOIIEM
Mupe

https://m.edsoo.ru/YYB667YEF



https://m.edsoo.ru/EZJYM96WO
https://m.edsoo.ru/BC0KHDF5J
https://m.edsoo.ru/8EIUIF7LV
https://m.edsoo.ru/CIAAQT91W
https://m.edsoo.ru/0FKU2NV88
https://m.edsoo.ru/23R5Q361Z
https://m.edsoo.ru/IAY76NY1C
https://m.edsoo.ru/T38ETVYB4
https://m.edsoo.ru/2YMMXKMFF
https://m.edsoo.ru/YYB667YEF

KonTtponpnas pabora o

47 . . https://m.edsoo.ru/Q7RFSHX3D
teme "TpeyrojbHUKHN

48 [TapanaensHOCTh MPSAMBIX https://m.edsoo.ru/C40KIBNBI

49 CBoMiCTBA 1 MPH3HAKH https://m.edsoo.ru/\WU70LRSMZ
HapaJ'IJ'ICJ'IBHLIX HpHMI)IX

50 CBoiicTBa 1 MPH3HAKH https://m.edso00.ru/Y ENO4ARKXM
Hapaﬂneanbe HpﬂMI)IX

51 CBofiCTBA H PH3HAKH https://m.eds00.ru/DXJ94AKX0
Hapaﬂneanbe HpﬂMI)IX

52 CBoFCTBA H PH3HAKH https://m.eds00.ru/GAMRYPOM3
HapaJ'IJ'IeJ'IBHLIX HpﬂMBIX

53 CBoticTBa 1 npu3HaKy https://m.edsoo.ru/XODW5R50QD
HapaJ'IJ'IeJ'II)HI)IX HpHMBIX

54 CBofiCTBA H MPH3HAKH https://m.eds00.ru/50CY XJE5K
HapaJ'IJ'IeJ'II)HI)IX HpﬂMBIX

55 CyMMa yTJI0B TpeyrojbHHUKa https://m.edsoo.ru/T4APBLVDWD

56 CymMa yTIIoB TpeyroJIbHAKA https://m.edsoo.ru/QEBFAFEYP

57 Bremrue yrisr https://m.edso00.ru/\V/3D8IBF33
TPEYroJbHUKa
B

58 HCLIHHAE YIB! https://m.edso0.ru/IWO0Y NO63F
TPEYrojbHUKA
CymMa BHYTpPEHHHX YTJIOB

59 MHOTOYTOIBHIKA | CyMMa https://m.edsoo0.ru/RHIDOWVKG
BHCIIHUX er'IOB BI)IHYKJ'IOFO
MHOFOerJ'IBHI/IKa

60 CymMa BHYTpEHHHX yIII0B https://m.eds00.ru/POM6HZSIS

MHOI'OYroJIbHUKa U CyMMa



https://m.edsoo.ru/Q7RFSHX3D
https://m.edsoo.ru/C40KIBNBI
https://m.edsoo.ru/WU70LRSMZ
https://m.edsoo.ru/YFN04RKXM
https://m.edsoo.ru/DXJ94AKX0
https://m.edsoo.ru/GAMRYPQM3
https://m.edsoo.ru/X0DW5R5QD
https://m.edsoo.ru/5OCYXJE5K
https://m.edsoo.ru/T4PBLVDWD
https://m.edsoo.ru/QEBFAFEYP
https://m.edsoo.ru/V3D8IBF33
https://m.edsoo.ru/IW0YNO63F
https://m.edsoo.ru/RHIDOWVKG
https://m.edsoo.ru/P0M6HZSI5

BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHUKA

61

CymMa BHYTPEHHUX YIJIOB
MHOTI'OYI'OJIbHUKA U CyMMa
BHEIIHUX YIJIOB BBIIYKJIOTO
MHOTOYI'OJIbHUKA

https://m.edsoo.ru/L49MK2B46

62

63

64

KontponbsHas padora 1o
teme "[lapaieabHOCTb.
Cymma yrioB
MHOTOYyrojbHHUKa"
[Ipu3Haku paBeHCTBA
IPSMOYTOITBHBIX
TPEYrOJbHUKOB
[Tpu3Haku paBeHCTBa

MPSIMOYTOJIHBIX
TPEYTOJIbHUKOB

https://m.edsoo.ru/4Y AKU1PM®6

https://m.edso00.ru/RTMI9FT6EY

https://m.edsoo.ru/EAAARRH7U

65

[Tepnenpukynsp u
HAaKJIOHHAs

https://m.edso00.ru/0PSQ30MRM

66

CBoOliCTBO MeTUaHBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

https://m.edsoo.ru/2FJUL2AVZ

67

CBOMCTBO MeIMaHbI
MPSIMOYTOJIBHOTO
TPEYTrOJbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

https://m.edsoo.ru/62FPEHVDM



https://m.edsoo.ru/L49MK2B46
https://m.edsoo.ru/4YAKU1PM6
https://m.edsoo.ru/RTMI9FT6Y
https://m.edsoo.ru/EAAARRH7U
https://m.edsoo.ru/0P8Q3OMRM
https://m.edsoo.ru/2FJUL2AVZ
https://m.edsoo.ru/62FPEHVDM

68

[IpssmMoyTOIBHBII
TPEyroJibHUK ¢ yriioMm B 30
rpaaycoB

https://m.edsoo.ru/F6ZWS8VF3

69

[IpssmMoyTronabHBII
TPEYrojiabHUK C yriioM B 30
rpagycoB

https://m.edsoo.ru/2VVVAS53XB

70

71

72

CooTHOIEHNS MEXY
CTOPOHAMH U yriaMu
TPEYroJIbHUKA

CooTHoOIICHUS MCXKIY
CTOPOHAMHU U yIIaMU
TPEYroJIbHUKa

HepaBeHCTBO TPEYTrOJIbHUKA.

HepasenctBo 0 1nuHe
JIOMaHOU

https://m.edsoo.ru/WB4899G2J

https://m.edso0.ru/CO9TMMBD6K

https://m.edsoo.ru/DL4EPB3DB

73

HepasenctBo mexay
MEPICHINKYIISIPOM U
HaKJIOHHOH. Paccrosnue ot
TOYKHU 10 NPAMOU

https://m.edso00.ru/3STTKTLWLE

74

KonTponbhas pabota no
teMaM "[IpssMoyrosibHbIE
TPEYTOJIbHUKHA'",
"T'eomeTpuueckue
HepaBeHcTBa"

https://m.edsoo.ru/HOIY5PKIG

75

76

OKpyXHOCTbB, XOPJIbI 1
JIMAMETPBI, UX CBOMCTBA

OKpyXHOCTb, XOPJIbI
JIAAMETPBI, UX CBOWCTBA

https://m.edso00.ru/194GYOX6R

https://m.edsoo.ru/VP8CZ9A5N



https://m.edsoo.ru/F6ZWS8VF3
https://m.edsoo.ru/2VVAS53XB
https://m.edsoo.ru/WB4899G2J
https://m.edsoo.ru/C9TMMBD6K
https://m.edsoo.ru/DL4EPB3DB
https://m.edsoo.ru/3TTKTLWLE
https://m.edsoo.ru/H0IY5PKIG
https://m.edsoo.ru/I94GYOX6R
https://m.edsoo.ru/VP8CZ9A5N

77

B3aumHoe pacnionoxenue
OKPYKHOCTH U MPSMOIA.
KacarenbHas u cexyias K
OKPYKHOCTHU

https://m.edsoo.ru/BBUCLVKIH

78

B3aumHoe pacnionoxenue
OKPYKHOCTH U MPSIMOIA.
KacarenbHas u cexkymias k
OKPY’KHOCTH

https://m.edsoo.ru/FSP6JQ9PP

79

BzaumHoe pacnionoxenue
OKPYKHOCTH U MPSAMOIL.
Kacarenbnas u cexymas k
OKPY>KHOCTH

https://m.edsoo.ru/T7IEKC68S

80

81

OKpyXHOCTb, BIUCAHHAs B
yroi
OKpyXHOCTb, BHUCAHHAs B
yroi

https://m.edso00.ru/3SP40Q4BSM

https://m.edso0.ru/8JBWLFXGX

82

ITonsiTuEe 0 TEOMETPHUUECKOM
Mecre Touek. [Ipumepsl
F€OMETPUYECKUX MECT TOUEK
Ha IJIOCKOCTH

https://m.edso0.ru/9V970WTV7

83

[ToHsiTHE O rEOMETPUUECKOM
Mecte Touek. [Ipumepsnr
T€OMETPUYECKUX MECT TOYEK
Ha IJIOCKOCTH

https://m.edso00.ru/MSOK7KZXF

84

85

OnucanHasi OKpY>KHOCTb
TPEYrOJIbHUKA, €€ LIEHTP
OnucaHHast OKpY>KHOCTb
TPEYTrOJIbHUKA, €€ LICHTP

https://m.edso00.ru/E942U9MKS

https://m.edso0.ru/RUSQ6XOTO



https://m.edsoo.ru/BBUCLVKIH
https://m.edsoo.ru/FSP6JQ9PP
https://m.edsoo.ru/T7IEKC68S
https://m.edsoo.ru/3SP4Q4BSM
https://m.edsoo.ru/8JBWLFXGX
https://m.edsoo.ru/9V970WTV7
https://m.edsoo.ru/MSOK7KZXF
https://m.edsoo.ru/E942U9MKS
https://m.edsoo.ru/RUSQ6XOT0

86

Meroz reomeTpru4ecKux
MeCT TOYEK MPH peIIeHUH
reoMEeTPUUECKUX 3aa4

https://m.edsoo.ru/I0AB5M8IX

87

Meroz reomeTpu4ecKux
MECT TOYEK IpU PELIEHUN
reOMETPUUECKUX 3aau

https://m.edsoo.ru/OYMTRIZ1B

88

89

90

91

92

Meroz reoMeTpu4EeCKUX
MECT TOYEK IPU PEILICHUHN
reOMETPUUYECKHX 3a/1a4

Meton ICOMCTPHUUCCKUX
MCCT TOYCK IIPU pCIICHUH
TCOMCTPHUUCCKUX 3aaa4d

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHHUH, 3TAIIbI 331a41
Ha MOCTPOEHUS, PELICHNE
3a/1a4 Ha [TIOCTPOCHHE
LUPKYJIEM U JIMHEUKOU

O6ocHOBaHUS MPOCTEHUIITIX
MIOCTPOEHUM, JTAIIbl 3a/1a4U
Ha [MOCTPOEHUSI, PELLICHUE
3a71a4 Ha IOCTPOCHUE
IUPKYJIEM U JIMHEHKOU

KonTtponbHas pabora o
TeMe "OKpyKHOCTb.
I'eomeTrpuueckne mecta
touek. [TocTpoenus ¢
HOMOILBIO LIUPKYJIS U
JIUHENKN"

https://m.edsoo.ru/U4JGFUAQ5

https://m.edso0.ru/R8PZPXGRX

https://m.edso0.ru/7B188G71X

https://m.edsoo.ru/NONT80SLI

https://m.edsoo.ru/ED4EP9BK9



https://m.edsoo.ru/I0AB5M8IX
https://m.edsoo.ru/OYMTRIZ1B
https://m.edsoo.ru/U4JGFUAQ5
https://m.edsoo.ru/R8PZPXGRX
https://m.edsoo.ru/7B188G71X
https://m.edsoo.ru/NQNT80SLI
https://m.edsoo.ru/ED4EP9BK9

93

94

95

96

97

98

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXIY Pa3IuIHbIMH TEMaMH
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEX1y pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpEeHue u 060061IEHNE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpeHme u 0600MIIEHNE.
Pemienune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue u 0600IIEHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIINX CBS3H

https://m.edsoo.ru/AR407E990

https://m.edsoo.ru/YL3LJ8GZ6

https://m.edso0.ru/ISIY5NSOE

https://m.edso00.ru/C5N3TSTJO

https://m.edsoo.ru/BKZ79DT4I

https://m.edsoo.ru/CW87I1BSHY



https://m.edsoo.ru/AR4O7E99O
https://m.edsoo.ru/YL3LJ8GZ6
https://m.edsoo.ru/ISIY5NSOE
https://m.edsoo.ru/C5N3TSTJ0
https://m.edsoo.ru/BKZ79DT4I
https://m.edsoo.ru/CW87IB8HY

MEXAY pa3IuYHbIMU TEMAMU
Kypca

99

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHMX CBSI3H
MCKAY pa3JIMYHbBIMU TCMaMHU

Kypca

https://m.edsoo.ru/AA7GJWLT4

100

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHMX CBSI3H
MCKAY pa3JIMIYHbIMU TCMaMHU

Kypca

https://m.edsoo.ru/NMDTHJKNU

101

102

Hrtorosast KOHTpoOJIbHAA
paborta

[ToBTOpenue n oboObIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IHIHBIMU TEMaMH

Kypca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

https://m.edso0.ru/61W0SG6Y?2

https://m.edsoo.ru/MOOSBKAYY



https://m.edsoo.ru/AA7GJWLT4
https://m.edsoo.ru/NMDTHJKNU
https://m.edsoo.ru/61W0SG6Y2
https://m.edsoo.ru/MOO8BKAYY

8 KVIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrposbneie IIpakrnyeckue
n/n Bcero U3y4YeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

1 Hapaznenorpan, ero 1 https://m.eds00.r/ARR7IVFG6
NPU3HAKU U CBOWCTBA
IT

2 APATLICIOTpANM, €10 1 https://m.eds00.ru/XQ2HT880G
NPU3HAKU U CBOWCTBA
IT

3 APAILICTIOTPANM, €ro 1 https://m.edsoo.ru/U2FENLVXGJ
NPU3HAKU U CBOWCTBA

4 Hapazueniorpasn, ero 1 https://m.eds00.ru/0AFBISBMP
NPU3HAKU U CBOWCTBA

5 Hapazeniorpawn, ero 1 https://m.eds00.ru/L2SC1L413
NPU3HAKU U CBOWCTBA
[IpsimoyronbHUK, poMO,

6 KBaJIpaT, UX MPU3HAKU U 1 https://m.edsoo.ru/K6ACIMIG3
CBOMCTBA
[TpsiMOyronbHUK, pOMO,

7 KBaJIpaT, UX MPU3HAKU U 1 https://m.edsoo.ru/SEP2WIOM6
CBOMCTBA
[psiMOyroIbHUK, POMO,

8 KBaJpaT, UX MPU3HAKH U 1 https://m.edso00.ru/N3905183D
CBOMCTBA
[psiMOyroIbHUK, POMO,

9 KBaJpaT, UX MPU3HAKU U 1 https://m.edsoo.ru/9A0UOET6U

CBOMCTBA



https://m.edsoo.ru/ARR7IVFG6
https://m.edsoo.ru/XQ2HT880G
https://m.edsoo.ru/U2FNLVXGJ
https://m.edsoo.ru/0AFB95BMP
https://m.edsoo.ru/L2SC1L413
https://m.edsoo.ru/K6ACIMIG3
https://m.edsoo.ru/5EP2WIOM6
https://m.edsoo.ru/N3905183D
https://m.edsoo.ru/9A0U0ET6U

Cpenusis nuHus

10 1 https://m.edsoo.ru/YHRF784QD
TPEyroJbHUKA

11 Cpeatsis uiis 1 https://m.edsoo.ru/JKQXX56CP
TPEyroJbHUKA
Tpanenus. PaBHoOenpeHHas

12 Tparerus, e€é CBONCTBA U 1 https://m.edso0.ru/P7LS976H3
MIPU3HAKH
Tpanenus. PaBHoOenpeHHas

13 Tpareius, e€é CBOINCTBA U 1 https://m.edsoo.ru/RMAFSWLFI
MIPU3HAKH

14 [IpsimoyrombHas Tpanenus 1 https://m.edso00.ru/5SONOSOY 3R

15 CpenHsist TUHUS Tpareun 1 https://m.edsoo.ru/MQ5IU1H01

16 Teopema daneca 1 https://m.edsoo.ru/DUWROAI7U

17 Teopema Daneca 1 https://m.edsoo.ru/FPLDPRWF3
Teopema o

18 MPOTIOPIIHOHATIBHBIX 1 https://m.edso0.ru/B27GJUTZ?2
OTpe3Kax
Teopema o

19 MPOTIOPIIHOHATIBHBIX 1 https://m.edso00.ru/GN1Y560NM
OTpe3Kax

20 LlenTp Macc TpeyroabHHUKa 1 https://m.edsoo.ru/PUGL3IWGK

21 LeHTpaILHO-CHMMETPHHEIC 1 https://m.eds00.ru/DANRGABOC
burypsl

22 Konmposteiast padora no 1 https://m.eds00.ru/XL9FPIISE
TeMe "UeTbIpEXyroJpHUKN"

g3  loaobue tpeyromkHikos, 1 https://m.eds00.r/CMSABUNGX

kod(purmeHT mogoous



https://m.edsoo.ru/YHRF784QD
https://m.edsoo.ru/JKQXX56CP
https://m.edsoo.ru/P7LS9Z6H3
https://m.edsoo.ru/RMAFSWLFI
https://m.edsoo.ru/5ONOS0Y3R
https://m.edsoo.ru/MQ5IU1H01
https://m.edsoo.ru/DUWROAI7U
https://m.edsoo.ru/FPLDPRWF3
https://m.edsoo.ru/B27GJUTZ2
https://m.edsoo.ru/GN1Y560NM
https://m.edsoo.ru/PU6L3IWGK
https://m.edsoo.ru/DANRGAB0C
https://m.edsoo.ru/XL9FP9I5E
https://m.edsoo.ru/CMSA8UNGX

[Tonobue TpeyroabHUKOB,

24 https://m.eds00.ru/339G42HMF
kod(purmeHT nogoous

25 Hpusnaict nozobus https://m.edsoo.ru/3VUXK2P28
TPEYroJIbHUKOB

g6~ lpusnaii noxodi https://m.eds00.ru/86DOTXYZU
TPEyroJIbHUKOB
IT

27 PHU3HAKH 10200 https://m.eds00.ru/LVTQIL Q24
TPEyroJIbHUKOB

28 Hpusnaii 1010013 https://m.edsoo.ru/FOOM8BO1V
TPEYroJIbHUKOB
IT 0

29 PHBHATHL TOAOBHA https://m.eds00.ru/6Y XPXGHZL
TPEYroJIbHUKOB

30 Hpustaicit nozobms https://m.edsoo.ru/43MAJ24WR
TPEYrOJIbHUKOB
[Ipumenenue nmomodust npu

31 PELICHUH MTPAKTUUECKIX https://m.edsoo.ru/KDLGZ4Q7J
3a7a4
[TpumeHeHwe OA00Us IPH

32 PELICHUH MPAKTHYECKIX https://m.edsoo.ru/106DVM8WJ
3a7a4
[TpumeHeHwe 000U TIPH

33 PELICHUH TPAKTUYECKUX https://m.edsoo.ru/IAMXSM38Y
3a71a4
[Ipumenenue nmonpodust npu

34 pEIICHUH TPAKTUIECKHUX https://m.edso0.ru/8B62XWOUW

3aaaq



https://m.edsoo.ru/339G42HMF
https://m.edsoo.ru/3VUXK2P28
https://m.edsoo.ru/86D0TXYZU
https://m.edsoo.ru/LVTQ9LQ24
https://m.edsoo.ru/FO0M8B01V
https://m.edsoo.ru/6YXPXGHZL
https://m.edsoo.ru/43MAJ24WR
https://m.edsoo.ru/KDLGZ4Q7J
https://m.edsoo.ru/1O6DVM8WJ
https://m.edsoo.ru/1AMXSM38Y
https://m.edsoo.ru/8B62XWOUW

35

[Tpumenenne nogo0us npu
PELICHUH MTPAKTHYECKUX
3ama4y

https://m.edso0.ru/ES8V5RY49

36

[Tpumenenne nogo0us npu
pELICHUH MTPAKTUIECKUX
3ama4

https://m.edsoo.ru/4AQ0ERK5FP

37

38

BBenenue noHsaTus
peoOpa3oBaHus MOA00HS U
oTI0OHBIX pUryp
KonTtpomnbHas pabora 1o
Teme "[TomoOue"

https://m.edsoo.ru/FHGJ19NT3

https://m.edsoo.ru/TVEQOUINA

39

IlonsTue miomanmu.
CBolcTBa momaaen
TeOMETPUUYECKUX PUTYP

https://m.edso0.ru/SYJF1V0SZ

40

IlonsTre mIomanu.
CsoiicTBa niomaaein
reOMEeTpUYECKUX QPUTYp

https://m.edso0.ru/C119MBYCO0

41

42

43

[TonsiTHe mmomay.
CsoiicTBa niomaaei
reoMeTpUYECKUX QUryp
[Ipocreiimme Gopmynbl s
TJIOIIAIA TPEYTOJIbHUKA,
napajuienorpamma, pomoa u
Tparnenuu

[Ipocreiimme Gopmynbl s
TJIONIAIA TPEYTOJIbHUKA,
napajuieniorpaMma, pomoa u
Tpanenuu

https://m.edsoo.ru/L2M5429E1

https://m.edsoo.ru/NGYOW3YFK

https://m.edsoo.ru/YD9FP70OBC



https://m.edsoo.ru/ES8V5RY49
https://m.edsoo.ru/4QOERK5FP
https://m.edsoo.ru/FHGJ19NT3
https://m.edsoo.ru/TVE90U9NA
https://m.edsoo.ru/SYJF1V0SZ
https://m.edsoo.ru/C119MBYC0
https://m.edsoo.ru/L2M5429E1
https://m.edsoo.ru/NGY0W3YFK
https://m.edsoo.ru/YD9FP7QBC

44

[Ipocreiimme hopmysasl s
TUTOIIA/T! TPEYrOIbHUKA,
napaJuienorpaMmma, pomoa u
Tpaneuuu

https://m.edso0.ru/8KG41XS3Z

45

[Ipocreiitmme hopmyIsl s
IUIOIIA U TPEYrOJIbHUKA,
napaJuienorpaMmma, pomoa u
Tpaneuuu

https://m.edsoo.ru/TKEMHDMRN

46

[Ipocreiitmme hopmyIs s
TUTOIIAN TPEYTrOJIbHUKA,
napajuiesorpamma, pomoa u
Tparnenun

https://m.edsoo.ru/AETBPDG04

47

[Ipocreiitmme hopmyIs s
TUTOIIA N TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u
Tparnenun

https://m.edsoo.ru/RPM7DF46H

48

49

50

[Ipocreiimme Gopmynbl amns
TUTOIIA N TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tpareuuu

[Ipocreiime Gopmynbl s
TUTOIIA N TPEYTOJIbHUKA,
napajuiesiorpamMmma, pomoa u
Tpaneuuu

[Ipocreiime Gopmynbl s
TJIONIAIA TPEYTOJIbHUKA,
napajuiejiorpamMmma, pomoa u
Tparnenun

https://m.edsoo.ru/HVPW1PUOE

https://m.edsoo.ru/6 A72EHA75

https://m.edsoo.ru/F2C2LR083

51

[Tnomaau mogo6HBIX GuUryp

https://m.edsoo.ru/EEALMR67C



https://m.edsoo.ru/8KG4IXS3Z
https://m.edsoo.ru/TK5MHDMRN
https://m.edsoo.ru/AETBPDG04
https://m.edsoo.ru/RPM7DF46H
https://m.edsoo.ru/HVPW1PUOE
https://m.edsoo.ru/6A72EHA75
https://m.edsoo.ru/F2C2LR083
https://m.edsoo.ru/EEALMR67C

52

[Tnomanu momgoOHBIX Guryp

[EEN

https://m.edso0.ru/P912SGDK?7

53

54

[Tnomanu momgoOHBIX Guryp

KontposbHas pabota mo
Teme "Ilmonaas"

[EEN

https://m.edsoo.ru/EHO61BZTL

https://m.edsoo.ru/EN2ZMRLOV

55

56

57

58

Teopema [Mudaropa

[Ipumenenue Teopembl
[Mudaropa npu permieHnu
MIPaKTUYECKUX 3ajau

[IpumeHeHne TeopeMsl
[Mudaropa npu pemeHun
MPAKTUYECKHX 3a7a4

[IpuMeHeHne TeopeMbl
[Tudaropa npu perieHun
MIPAaKTUYECKUX 3a1a4

https://m.edso00.ru/QKZ0FGGIM

https://m.edso0.ru/P8Q06H146

https://m.eds00.ru/6GCYYHMBJ

https://m.edsoo.ru/LMV5C3GLJ

59

[IpumeHeHne Teopemsl
[Mudaropa npu pemeHun
MPaKTUYECKHX 3ajau

https://m.edsoo0.ru/PRS00Y2UB

60

61

62

[IpumeHeHne Teopemsl
[Mudaropa npu pemeHun
MPaKTUYECKHX 3aja4

[IponoprmonanbHbIe
OTPE3KHU B IIPSMOYTOJIBHOM
TPEYTOJIbHUKE
IIponoprmonanbHbIe
OTPE3KHU B IIPSIMOYTOJIBHOM
TPEyroJIbHUKE

https://m.edsoo.ru/FRWFBQ8U4

https://m.edsoo.ru/7THH9HDEV

https://m.edsoo.ru/AW9KQEMC1



https://m.edsoo.ru/P912SGDK7
https://m.edsoo.ru/EHO61BZTL
https://m.edsoo.ru/EN2ZMRL0V
https://m.edsoo.ru/QKZ0FGGIM
https://m.edsoo.ru/P8Q06H146
https://m.edsoo.ru/6GCYYHMBJ
https://m.edsoo.ru/LMV5C3GLJ
https://m.edsoo.ru/PRS0OY2UB
https://m.edsoo.ru/FRWFBQ8U4
https://m.edsoo.ru/7THH9HDEV
https://m.edsoo.ru/AW9KQEMC1

63

[IponopunonanbHble
OTPE3KH B NIPSIMOYT OJIBHOM
TPEYrOJIbHUKE

https://m.eds00.ru/RT91KWZDG

64

IIponopuronanbHble
OTPE3KHU B IIPSIMOYT'OJIBHOM
TPEyroJIbHUKE

https://m.edso00.ru/O58L2HQOX

65

66

67

IIponopunoHnaibHbIE
OTPE3KHU B IIPSIMOYTOJIBHOM
TPEyTrOJIbHUKE

[IponopunoHaibHbIE
OTPE3KH B MPSMOYTOJIbHOM
TpEeYroJbHUKE

Cunyc, KOCUHYC, TAHT'€HC U
KOTaHT'€HC OCTPOro yria
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

https://m.edso00.ru/7TGUACGXWZ

https://m.edso0.ru/C7656BBGE

https://m.edsoo.ru/LYVTZMQOQWW

68

CuHyc, KOCUHYC, TAaHT€HC U
KOTaHI'€HC OCTPOTro yria
IPSIMOYTOJIBHOTO
TPEyroJibHUKa

https://m.edso0.ru/J3aGWTMVMU

69

CuHyc, KOCHHYC, TAHT€HC U
KOTaHTEHC OCTPOTO yTia
MPSIMOYTOJIBHOTO
TpEeYroJbHUKA

https://m.edso00.ru/GROA16PM3

70

Tpuronomerpuueckue
¢dbyakuun yrioB B 30°, 45° u
60°

https://m.edsoo.ru/ZWP2HPP54



https://m.edsoo.ru/RT91KWZDG
https://m.edsoo.ru/O58L2HQQX
https://m.edsoo.ru/7GUACGXWZ
https://m.edsoo.ru/C7656BBGE
https://m.edsoo.ru/LYVTZMQWW
https://m.edsoo.ru/J3GWTMVMU
https://m.edsoo.ru/GR0A16PM3
https://m.edsoo.ru/ZWP2HPP54

Tpuronomerpuueckue

71 ¢bynkuuu yriaos B 30°, 45° u https://m.edso00.ru/ZU0S70CLO
60°
KonrponsHas pabora no

72 teme "Teopema [Iudaropa u https://m.edsoo.ru/FVEFTRM95
Hayaja Tpuronomerpun"
B

73 [THCAHHDIC | HEHTPATLHBIC https://m.edsoo.ru/G4OYNQYXG
YTIIBI

74 Brivicanspie i ueHTpabHbIC https://m.eds00.ru/\V2IQGA3E7
YIJIBI

75 Brincanspie i ueHTpaibHpie https://m.edsoo0.ru/7THCBOZFSD
YTIIBI

76 Brivicanspie i ueHTpaibHpie https://m.edso0.ru/DNLOSSAGE
YTIIBI

77 YOI MEAY KaCaTebHOH https://m.eds00.ru/EQHJISGCA
XOpI0¥

78 Yrox l\fe)my KacaTeIbHOM 1 https://m.edsoo.ru/AY SM3W49F
XOPI0H

79 YTIBL MEXLY XOpHaMH H https://m.eds00.ru/QSM6I1X003
CEKYITUMHU

80 Y TIBL MEXLY XOpHaMH https://m.edsoo.ru/NUZYKO04UB
CEKYIIMMU
B

81 [MCAHHBIC H OTHMCAHHbIC https://m.eds00.ru/O9W830WRS
I-IeTI:;IpCXYI"O.]'H)HI/IKI/I

82 Brncarspie i oncanyle https://m.eds00.ru/HA5SCEEPG

YeThIPEXYTOIbHUKU



https://m.edsoo.ru/ZU0S7OCLO
https://m.edsoo.ru/FVEFTRM95
https://m.edsoo.ru/G40YNQYXG
https://m.edsoo.ru/V2IQGA3E7
https://m.edsoo.ru/7HCBOZFSD
https://m.edsoo.ru/DNLO8SAGE
https://m.edsoo.ru/E9HJJSGCA
https://m.edsoo.ru/AYSM3W49F
https://m.edsoo.ru/QSM6IX0O3
https://m.edsoo.ru/NUZYK04UB
https://m.edsoo.ru/O9W830WR8
https://m.edsoo.ru/H45SC6FPG

83

CBolicTBa M IPU3HAKU
BIIICAHHOTO
YeTBIPEXYTOJIbHHUKA

https://m.edso0.ru/C68X0DMAP

84

CaolicTBa ¥ IPU3HAKU
BIIMCAHHOTO
YETBIPEXYTOJIbHUKA

https://m.edso0.ru/78749ZDPI

85

86

87

CBoiicTBa ¥ IpHU3HAKU
BIIMCAHHOTO
YEeThIPEXYrOJIbHUKA

CBoiicTBa U IpU3HAKU
BIIHUCAHHOTO
YeThIPEXYTOJIbHUKA
Bsaumnoe pacnonoxenue
JIBYX OKpPY>KHOCTEH

https://m.edso0.ru/JBMSCM80Q8

https://m.edsoo.ru/WLS4BA7LX

https://m.edsoo.ru/JHESCMNKR

88

89
90

B3anmuoe pacnonoxkenue
JBYX OKpPY>KHOCTEH

Kacanne okpyxHOCTEN

Kacanue okpyxHocTei

https://m.edso0.ru/WS38RSFCD

https://m.eds00.ru/S0QZPVOXV

https://m.edsoo0.ru/V703PTAA3

91

92

93

OO6mme kacaTeIbHBIE K IBYM
OKPY)XHOCTSAM

KonTponbHas pabota mo
Teme "YTIbl u
YETBIPEXYTOJIbHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO"

[ToBTOpenue u o0oO0IIEHHE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H

https://m.edsoo0.ru/XBBUSR8OT

https://m.edsoo.ru/DJYT1BF9E

https://m.edso0.ru/81SYGHEM5



https://m.edsoo.ru/C68X0DMAP
https://m.edsoo.ru/78749ZDPI
https://m.edsoo.ru/J8MSCM8Q8
https://m.edsoo.ru/WLS4BA7LX
https://m.edsoo.ru/JHE5CMNKR
https://m.edsoo.ru/WS38RSFCD
https://m.edsoo.ru/S0QZPVOXV
https://m.edsoo.ru/V703PTAA3
https://m.edsoo.ru/XBBUSR8OT
https://m.edsoo.ru/DJYT1BF9E
https://m.edsoo.ru/81SYGHEM5

MEXy Pa3IMYHbIMU TEMaMHu
Kypca

94

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jIndYHbIMU TCMaMU

Kypca

https://m.edsoo.ru/BMGGSUO6L

95

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jiIndYHbIMU TCMaMU

Kypca

https://m.edsoo0.ru/INSLOOR9W

96

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WILTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3iIndYHbIMU TEMaMU

Kypca

https://m.edsoo.ru/WPRF7AWKF

97

[ToBTOpEeHue u 060061IeHNE.
Pemenue 3amay,
WLTIOCTPUPYIOIINX CBS3H
MCXKAY pa3lIndYHbIMU TEMaMHU

Kypca

https://m.edsoo.ru/IQP7XNRTT

98

[ToBTOpeHME U 00OOIIEHNE.
Pemenne 3amauq,
WJUTFOCTPUPYIOIINX CBS3H
MC)K)Iy pa3J'II/I"IHI)IMI/I TEMaMHn

Kypca

https://m.edsoo.ru/YIAHKOMNR

99

[ToBTOpeHME M 00OOIIECHNE.
Pemenne 3amau,

https://m.edsoo.ru/ODR4UNUDN



https://m.edsoo.ru/BMGGSU06L
https://m.edsoo.ru/IN8LOOR9W
https://m.edsoo.ru/WPRF7AWKF
https://m.edsoo.ru/IQP7XNRTT
https://m.edsoo.ru/YIAHKQMNR
https://m.edsoo.ru/0DR4UNUDN

WJUTIOCTPUPYIOLIUX CBS3U
MEXY pa3InYHbIMU TEMaMHU

Kypca

100

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H
MEKIY pa3InYHBIMU TEMaMHU

Kypca

https://m.edsoo.ru/LIWTH3RM?2

101

102

HrtoroBas KOHTpOJIbHAS
pabora

[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amgay,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH

Kypca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

https://m.edsoo.ru/ZPQFPPB76

https://m.edsoo.ru/QVLHEXPOL



https://m.edsoo.ru/LIWTH3RM2
https://m.edsoo.ru/ZPQFPPB76
https://m.edsoo.ru/QVLHEXPOL

9 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

1 Cirye, KoCHHYC, TAHTCHE 1 https://m.eds00.ru/5USICOBT5
yriaos ot 0 go 180°
OcHoBHOE

2 TPUTOHOMETPHUYECKOE 1 https://m.edsoo.ru/M4F82J3QG
TOXJIECTBO

3 DopMmyIIbl TPUBEICHUS 1 https://m.edsoo.ru/OD2RWIGER
®dopMyITbl TPUBEACHHS 1 https://m.edsoo.ru/PWADXH9Q6

5 Petneriie TpeyrobHIKos. 1 https://m.edsoo.ru/W6EYZB12S
TeopeMa KOcHHYCOB
P .

6 CIICHIE TPEYTOIBHIROB 1 https://m.edsoo.ru/CO9KRCUJO
TeopeMa KOCHHYCOB

7 Teopema cuHycoB 1 https://m.edso00.ru/KV67Y3KVM

8 Teopema cunycoB 1 https://m.edso0.ru/L93GH3CSI
Pemrenne npakrnueckux

9 ST € TICTIONBIOBATIENM 1 https://m.eds00.ru/RXIDFWODY
TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB
Pemenne npakTudeckux

10 OO © HCTOTBSORIHHET 1 https://m.eds00.ru/GO9YWQ54Z
TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB
P

11 CHICHHE TIpAKTHHecian: 1 https://m.eds00.ru/433MX1FG8

3aaa4 C UCIIOJIb30BAHUEM



https://m.edsoo.ru/5USJC0B75
https://m.edsoo.ru/M4F82J3QG
https://m.edsoo.ru/OD2RWIGER
https://m.edsoo.ru/PWADXH9Q6
https://m.edsoo.ru/W6EYZB12S
https://m.edsoo.ru/CO9KRCUJ0
https://m.edsoo.ru/KV67Y3KVM
https://m.edsoo.ru/L93GH3CSI
https://m.edsoo.ru/RX9DFWODY
https://m.edsoo.ru/GO9YWQ54Z
https://m.edsoo.ru/433MX1FG8

TCOPCMbI KOCHMHYCOB U
TEOPEMBI CHHYCOB

12

Pemenne nmpakruueckux
3a/1a4 C UCI0JIb30BAHUEM
TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

https://m.edso0.ru/S7136DVOB

13

14

15

16

17

Tpuronomerpuveckue
(hOpMYyIIBI IS TUTOTIA TN
TPEYTrOJIbHUKA,
napaiesiorpaMma

Tpuronomerpuyeckue
(bopMyIIBI 171 TIIOIA TN
TPEYroJIbHUKA,
napajuiesiorpaMmma

Tpuronomerpuyeckue
(dbopMyIIBI 115 IO
TPEYrOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuyeckue
(bopMyIIBI 17151 TIJIOIA TN
TPEYrOJIbHUKA,
napajuiesiorpaMma

®opmyina ['epona

https://m.edsoo.ru/5K7F41Ul11

https://m.edso0.ru/68QTV0252

https://m.edso00.ru/NOZOEK050Q

https://m.edsoo.ru/P1W83Y4Y6

https://m.edso00.ru/3CQ58KDIS

18
19

®opmyna ['epona
®opmyina ['epona

https://m.edso0.ru/6F2WCIAWI

https://m.edsoo.ru/P1FWPZTDOQ

20

dopmyiia miomagu
BBIITYKJIOTO
YETBIPEXYTOJILHUKA

https://m.eds00.ru/9E9XGZZHZ



https://m.edsoo.ru/S7136DVOB
https://m.edsoo.ru/5K7F41UI1
https://m.edsoo.ru/68QTV0252
https://m.edsoo.ru/N0Z0EK05Q
https://m.edsoo.ru/P1W83Y4Y6
https://m.edsoo.ru/3CQ58KDIS
https://m.edsoo.ru/6F2WCIAWI
https://m.edsoo.ru/P1FWPZTDQ
https://m.edsoo.ru/9E9XGZZHZ

®opmyiia mwiomagu

21 BBIITYKJIOT'O 1 https://m.edsoo.ru/KKVSMLN40
YeTHIPEX YTOJIbHUKA
KonrponsHas pabora no

22 teme "Pemtenne 1 https://m.edso0.ru/2P7QOM31DE
TPEYroJIbHUKOB"
Xopapl ¥ Mo100HbIE

23 TPEYroJIbHUKH B 1 https://m.edsoo.ru/HRQL5P50X
OKPYKHOCTH

24 Teopewma o mpomsesetiit 1 https://m.eds00.ru/GLKPMPTKJ
OTPE3KOB XOP/I
T

25 COPeMa © TIPOM3BEACHHHI 1 https://m.edso0.ru/Y072ZQ3K5
OTPE3KOB XOP/I

26 TeopemI 0 poH3BE/ICHHH 1 https://m.edsoo.ru/8IH6DFWLC
OTPE3KOB CEKYIIUX

27 TeopeMer o mpomsBeeHiH 1 https://m.eds00.ru/VVBZEKTZAK
OTPE3KOB CEKYITHX

28 Teopema o kpazpare 1 https://m.eds00.ru/9IUZTFIUO
KacaTeJIbHOU

29 Teopema o kBazpate 1 https://m.edsoo.ru/EHME7APYA
KacaTeJIbHOU

30 Teopemsl UeBbl 1 MeHenas 1 https://m.edsoo.ru/B4L1YENLC

31 Teopemsr Uesl 1 Menenas 1 https://m.edsoo.ru/KOU3HLC36

32 Teopemsl UeBbl 1 Menenas 1 https://m.edsoo.ru/SMHUOWE10

33 ITouste 0 TOMOTETHH 1 https://m.edso0.ru/ZSKJO75JL



https://m.edsoo.ru/KKVSMLN4O
https://m.edsoo.ru/2P7QM31DE
https://m.edsoo.ru/HRQL5P5OX
https://m.edsoo.ru/GLKPMPTKJ
https://m.edsoo.ru/Y072ZQ3K5
https://m.edsoo.ru/8IH6DFWLC
https://m.edsoo.ru/VBZEKTZAK
https://m.edsoo.ru/9IUZTFJUO
https://m.edsoo.ru/EHME7APYA
https://m.edsoo.ru/B4L1YENLC
https://m.edsoo.ru/KOU3HLC36
https://m.edsoo.ru/9MHU0WE1O
https://m.edsoo.ru/ZSKJO75JL

34

KonrtponsHas pabora no
Teme "[lomobue
TpEyroJibHUKOB"

https://m.edsoo.ru/YRPDU77PT

35

YpaBHeHHE IPSIMOM Ha
IIJIOCKOCTH. YTJIOBOH

KO3 (HUIIUEHT 1 CBOOOTHBIN
YJIeH, UX T€OMETPUYECKUI
CMBICT

https://m.edsoo.ru/DKBNHB210

36

YpaBHeHHE IPSIMOM Ha
IIJIOCKOCTH. YTJIOBOU

KO3 (HUIIUEHT ¥ CBOOOTHBIN
YJIeH, X T€OMETPUUYECKUI
CMBICT

https://m.edsoo.ru/OHOFQNJD4

37

[TapannensHOCTH U
MEPIIEeHIUKYISIPHOCTD
MpSIMBIX (Yepe3 yIriaoBon
KOA(PPHUIHMEHT)

https://m.edsoo0.ru/2UCOFMLOX

38

39

40

YpaBHEHHE OKPYKHOCTH

Haxoxzaenue nepeceueHuit
OKPY>KHOCTEH U MPSMBIX B
KOOpJAMHATax

Haxoxzaenue nepeceueHuit
OKPY>KHOCTEH U MPSMBIX B
KOOpJAMHATax

https://m.edsoo.ru/HOKD87A1U

https://m.edsoo.ru/YNKU2PN29

https://m.edso0.ru/JICGP6BT2

41

dopMyna paccTOsTHUA OT
TOYKHU 10 MPSMOKN

https://m.edso0.ru/10BIG46H1



https://m.edsoo.ru/YRPDU77PT
https://m.edsoo.ru/DKBNHB2IQ
https://m.edsoo.ru/0HQFQNJD4
https://m.edsoo.ru/2UC9FML0X
https://m.edsoo.ru/HQKD87A1U
https://m.edsoo.ru/YNKU2PN29
https://m.edsoo.ru/J1CGP6BT2
https://m.edsoo.ru/10BIG46H1

42

[Inomane napamuiesorpamma
B KOOPJIMHATAaX, IOHATHE 00
OPUEHTUPOBAHHOM IJIOLIAIU

https://m.edsoo.ru/KZBOQRM4H5

43

IIpumeHneHnne merona
KOOPIMHAT B IIPAKTUYECKU-
OPHUCHTHPOBAHHBIX
reOMETPUUYECKUX 3a7a4dax

https://m.edso0.ru/L8X8KLH5G

44

45

KonTponbHas padora no
teme "Meton koopauHat"

BeKTopBI Ha IIJIO0CKOCTHU

https://m.edsoo.ru/AZ8IVWIVO

https://m.edsoo.ru/K12RUOSVW

46

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB — IpPaBUIIA
TPEYTOJIbHUKA U
napajienorpaMma

https://m.edso0.ru/703ALG43I

47

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB — IpaBUIIa
TPEYrOJbHUKA U
napajienorpaMma

https://m.edsoo.ru/HVDFC60VW

48

49

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

KOOpI[I/IHaTBI BCKTOpPa

https://m.edsoo.ru/lAAOVGESTT

https://m.edso00.ru/20DXJMW1G

50

CrnokeHue U BEIYUTAHHUE
BEKTOPOB, YMHOKCHHE
BEKTOpa Ha YHCIIO B
KOOpJIUHATax

https://m.edsoo.ru/UEUVRC7H2

51

CI10)KeHrEe U BEIUMTAHUE
BEKTOPOB, YMHOXCHHE

https://m.edsoo.ru/CD5E7TWXI



https://m.edsoo.ru/KZBQRM4H5
https://m.edsoo.ru/L8X8KLH5G
https://m.edsoo.ru/AZ8IVWIVO
https://m.edsoo.ru/K12RUOSVW
https://m.edsoo.ru/703ALG43I
https://m.edsoo.ru/HVDFC60VW
https://m.edsoo.ru/IAAOV6STT
https://m.edsoo.ru/2QDXJMW1G
https://m.edsoo.ru/UEUVRC7H2
https://m.edsoo.ru/CD5E7TWXI

BCKTOpa HA YHUCJIO B
KOoOopuHaTax

52

53

54

IIpuMeHeHnEe BEKTOPOB B
¢bu3suke, HEHTpP Macc

[TonsiTue o 6a3uce (Ha
TUIOCKOCTH). Paznoxenus
BEKTOPOB 110 0a3ucy

[TonsTue o 6a3uce (Ha
TUIOCKOCTH). Paznoxenus
BEKTOPOB 110 0a3ucy

https://m.edso0.ru/26GEZ4JLF

https://m.edsoo.ru/FIMRYRIG5

https://m.edso0.ru/S02GEDIPD

55

[TonsTre o 0a3uce (Ha
MJI0CKOCTH). Paznoxxenus
BEKTOPOB 110 0a3ucy

https://m.edsoo.ru/PLD73I1HM1

56

CkansipHO€ IpOU3BeEIEHUE
BEKTOPOB, TEOMETPUUECKHUN
CMBICJ U BBIPAJKEHUE B
JIEKapTOBBIX KOOpJMHATAX

https://m.edso00.ru/M13GI1KYH

57

58

JucTpuOyTUBHOCTh
CKaJISIPHOTO TIPOU3BEICHUS
CkansipHO€ IPOU3BENIEHUE U
IIPOELIUPOBAHNE

https://m.edso0.ru/21BV7MZZW

https://m.edsoo.ru/EJSYVAD37

59

[IpuMeHeHne CKaJIsIpHOTO
IMPOU3BCACHUS BEKTOPOB IJIA
HAaxO0KJICHHUs JUIUH U YIJIOB

https://m.edsoo.ru/AY2BYDN7M

60

[IpuMeHeHne CKaIsIpHOTO
IIPOU3BEICHNS BEKTOPOB ISl
HaXO0XACHHS JUIMH U YIJIOB

https://m.edsoo.ru/79KYPZ0ZU



https://m.edsoo.ru/26GEZ4JLF
https://m.edsoo.ru/FIMRYRIG5
https://m.edsoo.ru/S02GEDIPD
https://m.edsoo.ru/PLD73IHM1
https://m.edsoo.ru/M13GI1KYH
https://m.edsoo.ru/21BV7MZZW
https://m.edsoo.ru/EJSYVAD37
https://m.edsoo.ru/AY2BYDN7M
https://m.edsoo.ru/79KYPZ0ZU

61

IIpuMeHeHne CKaJIIpHOTO
IIPOU3BEICHUS BEKTOPOB IS
HaXO0XACHUS JUIMH U YIJIOB

https://m.edsoo.ru/TJA3FCB2S

62

Pemenne reomerpuyeckux
3aJa4 C IOMOIIbIO
CKaJISIPHOTO IIPOU3BEICHUS

https://m.edsoo.ru/DDZKO0TURA

63

64

Pemenue IrCOMCTPHUUCCKUX
3aJa4 ¢ IOMOIIBIO
CKaJIIpHOr'0 NPOU3BCACHUA

KonTponbnas pabota mo
Teme "BekTopb"

https://m.edso0.ru/1TPQ44FSF

https://m.edsoo.ru/EGG6ARUBS

65

[IpaBunbpHbIE
MHOT'OYT'OJIbHUKH,
BBIYUCIICHUE UX JJIEMEHTOB

https://m.edso0.ru/GAOJSROGE

66

[IpaBunpHbIE
MHOT'OYTOJIbHUKH,
BBIYHMCIICHUE UX JIEMEHTOB

https://m.edso0.ru/772WCGI2G

67

68

69

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH,
BBIYMCIICHUE UX JIEMEHTOB

IIpaBunbHBIE
MHOT'OYT'OJIbHUKY,
BBIYUCIICHUE UX JJIEMEHTOB

Yucno m 1 AIuHa
OKPY>KHOCTH

https://m.edso0.ru/FJ9A9900N

https://m.edsoo0.ru/TQ4VIVV78S

https://m.edsoo.ru/BHTMLD5ZL

70

Yucio © 1 JyinHa
OKPY>KHOCTH

https://m.edsoo.ru/MSCUUME93

71

JlnvHa 1yru OKpY>KHOCTH

https://m.edso00.ru/5QT8G0OM70



https://m.edsoo.ru/TJA3FCB2S
https://m.edsoo.ru/DDZK0TURA
https://m.edsoo.ru/1TPQ44FSF
https://m.edsoo.ru/EGG6ARUB8
https://m.edsoo.ru/GAOJSR0GE
https://m.edsoo.ru/772WCGI2G
https://m.edsoo.ru/FJ9A99OON
https://m.edsoo.ru/TQ4VIV78S
https://m.edsoo.ru/BHTMLD5ZL
https://m.edsoo.ru/M8CUUME93
https://m.edsoo.ru/5QT8G0M7O

72

JlnvHa 1yru OKpy>KHOCTH

https://m.edso0.ru/55ZT409CK

73
74

Pannanunas mepa yrna

Panuannas mepa yria

https://m.edsoo.ru/VY2HSBOTH
https://m.edsoo.ru/7Q5POYUMW

75

[Inomane kpyra u ero
2JIEMEHTOB (CEKTOpa U
CErMEHTA)

https://m.edsoo.ru/WZ2UJSTBC

76

77

78

79

[lmomane kpyra u ero
AJIEMEHTOB (CEKTOpa U
CErMEHTA)

[Tnomane kpyra u ero
AJIEMEHTOB (CEKTOpa 1
CEerMeHTa)

Brruncnenue nepumMeTpoB u
wiomaaen ¢uryp,
BKJIIOYAIOIINX AJIEMEHTHI
Kpyra

Brrunciienne nepuMeTpoB 1
wiomaaen ¢uryp,
BKJIIOYAIOIINX AJIEMEHTHI
Kpyra

https://m.edsoo.ru/KPOBE37R8

https://m.edsoo.ru/NRZNOOFUU

https://m.edso0.ru/C1D32BLLC

https://m.edsoo.ru/7RBWLHP9Z

80

KoHntposnbHas no teme
"JInvHa OKPYKHOCTH H

mioniaap kpyra'

https://m.edsoo.ru/KCBEDSESI

81

82

[lenTpansHas cuMMeTpus
[lenTpanpHO-CHMMETPUYHBIE
burypsl

https://m.edso00.ru/X6THK81SX

https://m.edsoo.ru/lU77FO58U

83

[ToBopoT

https://m.eds00.ru/J3TO8NIWG6



https://m.edsoo.ru/5SZT409CK
https://m.edsoo.ru/VY2HSB0TH
https://m.edsoo.ru/7Q5POYUMW
https://m.edsoo.ru/WZ2UJSTBC
https://m.edsoo.ru/KP0BE37R8
https://m.edsoo.ru/NRZNO0FUU
https://m.edsoo.ru/C1D32BLLC
https://m.edsoo.ru/7RBWLHP9Z
https://m.edsoo.ru/KCBED5ESI
https://m.edsoo.ru/X6THK81SX
https://m.edsoo.ru/IU77FO58U
https://m.edsoo.ru/J3TQ8NIW6

84

OceBas cummeTpus

https://m.edsoo.ru/U170UBRZ6

85

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jIMUHbIMU TCMaMU

Kypca

https://m.edsoo0.ru/Q1MJBHLZZ

86

87

88

@urypsl, CHMMETPUYHBIE
OTHOCHUTEIIBHO HEKOTOPOH
ocu

[TapannensHbIi IepeHoc

TTousTue IBUXEHUS U €TO
CBOICTBa

https://m.edsoo.ru/SWSGNW9SP

https://m.edsoo.ru/0OMWYJ63Z0

https://m.edsoo.ru/NV56HJZHD

89

90

91

PaBenctBo Quryp
[IposiBneHus: cMMMETpUH B
MIPUPOJE, )KUBOIIUCH,
CKYJIBIITYpE, apXUTEKTYype
Kommno3umum aBmKkeHni
(mpocreiinue mpuMepbl)

https://m.edso00.ru/DO8V5TOYA

https://m.edsoo.ru/Y7GDM70HA

https://m.edso0.ru/Z0WD49KMY

92

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amauq,
WLTIOCTPUPYIOIINX CBSI3H
MCXKAY pa3iIudYHbIMU TEMaMHU

Kypca

https://m.edso00.ru/QOMUMXBPM

93

[ToBTOpeHME M 00OOIIEHNE.
Pemenne 3amauq,
WJUTFOCTPUPYIOIINX CBS3H
MEXy Pa3InIYHBIMH TEMaMH

Kypca

https://m.edsoo.ru/71IJLHAGF



https://m.edsoo.ru/U17OUBRZ6
https://m.edsoo.ru/Q1MJ8HLZZ
https://m.edsoo.ru/SWSGNW9SP
https://m.edsoo.ru/0MWYJ63ZO
https://m.edsoo.ru/NV56HJZHD
https://m.edsoo.ru/D08V5TQYA
https://m.edsoo.ru/Y7GDM70HA
https://m.edsoo.ru/Z0WD49KMY
https://m.edsoo.ru/QOMUMXBPM
https://m.edsoo.ru/7IIJLHAGF

94

95

96

97

98

99

[ToBTOpenue u o0oOIIEHHE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBSI3H
MEXy Pa3InYHbIMH TEMaMH
Kypca

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amauy,
WUTIOCTPUPYIOIIHNX CBS3H
MEXIY pa3InYHBIMU TEMAMHU
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amgauy,
WUTIOCTPUPYIOIIHNX CBS3H
MEXIY pa3TuYHBIMU TEMaMHU
Kypca

[ToBTOpEeHue u 060061IEHNE.
Pemenune 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXIY pa3TuYHBIMU TEMaMHU
Kypca

[ToBTOpeHue u 0600IIEHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3IuIHBIMU TEMaMH
Kypca

[ToBTOpeHME M 00OOIIEHNE.
Pemenue 3amauy,
WJUTIOCTPUPYIOIINX CBS3H

https://m.edso00.ru/WTXYZSG7Y

https://m.edso0.ru/0X04301L6

https://m.edsoo.ru/84FFWHGCB

https://m.eds00.ru/SXQOTVZXE

https://m.edsoo.ru/EWKNQ9HW7

https://m.edsoo.ru/FAHW999U4



https://m.edsoo.ru/WTXYZSG7Y
https://m.edsoo.ru/0X043O1L6
https://m.edsoo.ru/84FFWHGCB
https://m.edsoo.ru/SXQOTVZXE
https://m.edsoo.ru/EWKNQ9HW7
https://m.edsoo.ru/FAHW999U4

MEXy Pa3IMYHbIMU TEMaMHu
Kypca

100

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amay,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jIndYHbIMU TCMaMU

Kypca

https://m.edsoo.ru/LYNT82KEJ

101

102

HrtoroBas KOHTpOJIbHAS
pabora

[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIIHNX CBS3H
MEXTy pa3InIHBIMU TEMaMH

Kypca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

https://m.edsoo.ru/FBUQP9V3G

https://m.edsoo.ru/A81WVWXO7



https://m.edsoo.ru/LYNT82KEJ
https://m.edsoo.ru/FBUQP9V3G
https://m.edsoo.ru/A81WVWXO7




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOTr'PAMMBI

7 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

6.1

Pacrnio3HaBaTh M3y4eHHBIE TE€OMETPUYECKHE (UTYpBI, OINpPENeNiTh HX
B3aMMHOE DACIIONIOKEHHE, M300pakaTh TIeOMETpUYecKue (UTYpHI,
BBITIOJIHATD YCPTCIKU 110 YCIIOBUIO 3a1a4YU. I/ISMepﬂTB JIMHEHWHBIC U YIJIOBBIC
BeIMunHBl. Pemarn 3ala4i Ha BBIYUCICHUC IJIMH OTPC3KOB W BCIMYHUH
yIJI0B

6.2

6.3

Jenatp TpyOyI0 OIEHKY JIMHEHHBIX W YTJIOBBIX BEJIHYMH MPEIMETOB B
peasibHOM KU3HHU, pa3MEpOB MPUPOJHBIX 00BEKTOB. Paznuyars pasmepsl
3TUX O0BEKTOB MO MOPSAIKY BETUUNHBI

CTpOI/ITB YCPTCIKU K TCOMETPUICCKHUM 3aaa4aM

6.4

ITonp30BaTbcs NPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOIb30BAThH
IIPU3HAKU U CBOWMCTBAa PaBHOOEIPEHHBIX TPEYrOJbHUKOB MpPU PEIICHUU
3a1a4

6.5

6.6

6.7

6.8

[TpoBoaUTH JIOTUYECKHE paccyxaeHus c UCIOJIb30BaHUEM
FEOMETPUUECKUX TEOPEM

ITonb30oBaTbes MPU3HAKAMU PABEHCTBA INPSMOYTOIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, NPOBEAEHHON K THIIOTEHY3€ IIPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a]1a4

OnpenensaTs NapauIebHOCTh MPSMBIX € IIOMOIUBIO YIJIOB, KOTOpBIE
oOpazyeT ¢ HUMH cekymas. OmnpenensiTh MNapauIeIbHOCTh NPSMBIX C
MIOMOILBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSAMOU 10 TOYEK
JIpYrou npsamou

Pemate 3amaun Ha kieTyaton Oymare

6.9

[TpoBOANTH BBIYUCIICHUS U HAXOIUTh YHCIOBBIE U OyKBEHHBbIC 3HAUCHUS
VIJIOB B TE€OMETPUYECKHX 3aJadyax C MCIOJb30BAaHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MIPHU
MEPECEUYCHUU JIBYX [MapajUIeNbHBIX TMPsAMBIX  Ccekymieil. Pemars
MPAKTUYECKHUE 33/1a4M HA HAXOXKJICHUE YTJI0B

6.10

BiageTe moHATHEM I€OMETPUYECKOIO0 MECTA TOYEK. YMEThb OINPENENATh
OMCCEKTpUCY yIJIa U CEpPEeIMHHBbIN MEepPHeHIUKYIsIp K OTPe3Ky Kak
T€OMETPUUYECKHE MECTA TOUYEK




@opMyJIMPOBATh ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa

6.11 OKPYKHOCTH, ITOJIb30BATbCA HMX CBOWCTBAMU. YMEThb IPUMEHATH 3TU
CBOICTBA IIPU PELICHUU 3a1a4
BirageTs MOHATHEM ONMCAHHON OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€¢ neHtp. Ilomp3oBarbess (hakTamMu O TOM, YTO OMCCEKTPHUCHI
6.12 VJIJIOB TPEYTOJIbHUKA MEPECeKAIOTCS B OJHOM TOYKE, XU O TOM, HYTO
CEpEeIUHHBIC MEPIEHANKYIIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAIOTCS
B OJJHOH TOYKE
BiageTs noHsATHEM KacaTeNbHOU K OKPYKHOCTH, I10JIB30BATHCSI TEOPEMOU
6.13 0 IEpPIEHIUKYISIPHOCTH KAcaTEeJIbHOU U paguyca, IPOBEAEHHOIO K TOYKE
KacaHus
6.14 ITosnp30BaTbcs  NPOCTEHIIMMHM ~ I'€OMETPUYECKUMHU  HEPaBEHCTBAMM,
' MOHUMATb UX MPAKTUYECKUN CMBICI
6.15 ITpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE IIOCTPOEHUS € IIOMOILBIO HUPKYJISA
' ¥l JIMHEHKH
8 KUIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabrara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BH/bBl YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
' MIOJIB30BaThCS UX CBOMCTBAMH IIPU PEIICHUH I€OMETPUUYECKUX 3a/1a4
6.2 [TpuMeHSTH CBOICTBA TOUKH MEepecedeHns MeIMaH TpeyroilbHUKa (LIeHTpa
' Macc) B pelIeHuH 3a/1a4
Bnagerp noHATHEM CpeoHEH JIMHUM TPEYrOJbHUKA U TpaleluH,
6.3 IPUMEHATh KX CBOWCTBA IPU PELIEHUH TIEOMETPUYECKHX 3ajad.
' ITonb3oBatbea Teopemoit daseca U TEOPEMOU O IPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUS IPAKTUUECKUX 3a7a4
6.4 [IpumeHsiTh  HpU3HAKW  TOJMOOMS  TPEYTOJIBHUKOB B pEIICHUU
' T€OMETPUYECKUX 3a1a4
[Tonb3oBatbes Teopemoil Iludaropa ans pemieHus reoMEeTpUYECKHX U
6.5 MIpaKTHYECKUX 3a/1a4. CTpPOUTh MaTEMaTUYECKYIO MOJIENb B IPAKTUYECKUX
' 3a/1a4ax, CaMOCTOATENIBHO JIelaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHE
JUTHBI
Bnanerp noHATHAMM CHHYCa, KOCHMHYca M TaHIE€HCAa OCTPOro yria
6.6 MPSAMOYTOJIBHOTO TPEYroJIbHUKA. [I0Ib30BaThCsl 3TUMHM MOHATUSAMH IS

pPEIICHUA NPAKTUYCCKUX 3a1a4




6.7

Bbraucnsate  (pa3nuuHBIME  CIOCOOaMHU) TIJIOMIAAb TPEYTOJbHHUKA U
IUIOUIAId  MHOTOYTOJIbHBIX  (Guryp (moJp3ysick, TIA€ HEo0X0IuMo,
KanbKynaTopoMm). [IpumMeHSTh NOJIydeHHbIE YMEHHS B MPAKTHYECKHX
3aayax

6.8

Biagets NOHATHAMM BIIMCAaHHOIO M LICHTPAJIBHOIO YIJla, MCIOJIB30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriaax MeX1y XopJaMu (CEKYILIUMU) U yTIie
MEXly KacaTeJIbHOM U XOpAOH IIPU PELIEHUU T'€OMETPUYECKUX 3a1a4

6.9

6.10

BitageTs NoHATHEM ONMCAHHOTO YETHIPEX YT OJIbHUKA, IPUMEHATH CBOUCTBA
OIIMCAaHHOTO YETHIPEXYTOJIbHUKA IIPYU PELICHUU 3334

[TpuMeHsATh NOTyYeHHBIEC 3HAHUS Ha IPAKTHKE — CTPOUTH MaTeMaTHYeCKue
MOZETH Ui 3a/a4 PEAJbHOW >KU3HH U TPOBOIUTH COOTBETCTBYIOIUE
BBIYHCIICHUS C IPUMEHEHUEM MTOI00MSM TPUTOHOMETPHH (TIOJIB3YSCH, T/e
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPHYECKHE (DYHKIIMU OCTPBHIX YIJIOB, HAXOJUTh C HX
MOMOIIBIO  pa3jMyYHbIE 3JEMEHTHl MPSIMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHue MPSIMOYTOIBHBIX TPEYrOJBLHUKOBY»). HaxoauTh (¢ mMOMOIIbIO
KaIbKYJIATOPA) AJTUHBI U YTIIbI I HETaOJUYHBIX 3HAUYECHU N

[Tonp3oBaThCs dbopmynamu MPUBEACHUSA u OCHOBHBIM

TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM JIsI HAXOXICHUA COOTHOIIICHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

6.3

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAaxOKJIECHHUSA
pa3IMYHBIX JJIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEyroJbHUKOBY),
IIPUMEHSATH UX IIPU PELICHUU T€OMETPUUECKUX 3a1a4

6.4

Bnagere mnoHATHSAMH TnpeoOpa3oBaHHs TMOAOOMS, COOTBETCTBEHHBIX
ANeMEeHTOB TOA00HBIX ¢uryp. Ilonb3oBaThcs CBOMCTBaAMHU MOJ00US
MPOU3BOJIBHBIX (DUTYpP, YMETh BBIUUCIATH JJIMHBI U HAXOJUTh YTIBI Yy
noao0HbIX ¢uryp. IlpumeHATs cBoOWCTBa MOMOOHMS B TMPAKTHYECKUX
3aayax. YMeTh MPUBOIUTH IPUMEPHI TIOJIOOHBIX (UTYP B OKPYKAIOIIEM
MUpe

6.5

6.6

[Tonp30BaTbcss TeOpeMaMH O TIPOM3BEACHWH OTPE3KOB  XOpH, O
MIPOM3BEACHNH OTPE3KOB CEKYIIHX, O KBaApaTe KacaTelbHOU

[Tonb30BaThCs BEKTOpaMU, MOHMUMATh UX T€OMETPUYECKUMA U (hU3HUECKU
CMBICTI, MPUMEHSThH UX B PEIICHHH T'€OMETPUIECKHUX U (PU3MUECKUX 3ajad.




[IpuMeHATh CKAIIPHOE NPOU3BEIECHUE BEKTOPOB U1l HAXOXKICHHUS JUIMH U
YIJI0B

6.7

6.8

6.9

ITons30BaThCs MCTOAOM KOOpAHMHAT Ha IIJIOCKOCTHU, NMPUMCHATH €ro B
PCIICHUN TCOMECTPUUCCKHX U MIPAKTUYCCKUX 3a1a41

Brnanets NOHATUSAMYU PAaBUIILHOTO MHOTOYTOJIbHUKA, JJTUHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH U PAJMAHHON Mepbl yIia, YMETb BBIYUCIATH
wiomaab Kpyra u ero yacred. [IpuMeHSTh MOJNy4YEeHHbIE YMEHHS B
MPaKTUYECKUX 3a/1auax

HaxomuTth ocu WM UEHTPbl CUMMETPUU (PUTYp, TPUMEHSTH JABHKEHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEMATHICCKHE
MOJICTM JJIsi 33a]a4 pEeaJbHOW KHU3HU W TPOBOJIUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TPUMEHEHHEM TMOJIOOUSU TPUTOHOMETPHUCSCKUX (DYHKITHIA
(MonB3ysICh, T/Ie HEOOXOIUMO, KABKYIISITOPOM)




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
6 I'eomerpus
HauanbHble moHsTUA reoMerpuu. Touka, mpsimasi, OTPE30K, JIyd. YToja. Bumabl
6.1 yrioB. BeprukanbHble UM cMexHble yribl. buccekrtpuca yria. Jlomanas,
MHOTOyroiabHUK. [[apamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
6.2 Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBa 0ceBOi cummeTpuu. [Tpumeps
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE [TOCTPOEHHUS C TOMOIIIBIO HUPKYJIS U TMHENKHU. TpeyronsHuk. BricoTa,
' MeMana, OMCCEKTPHCa, MX CBOWCTBA
6.4 PaBHOOepeHHBIE W PAaBHOCTOPOHHHI  TpeyroipHUKH.  HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBolicTBa U NpU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. [lpu3Haku paBeHCcTBa
' TPEYTOJILHUKOB
6.6 CBolicTBa U NpPU3HAKU MapajlieNbHbIX NpsAMbIX. CyMMa YIJIOB TPEyroJibHUKA.
' Bueinue yribel TpeyrojibHUKa
[IpssMoyronbHblid  TpeyrodbHUK. CBONCTBO  MEIHWAHBl  MNPSIMOYTIOJBHOIO
6.7 TPEyrojibHUKa, MpOBeAEHHOW K  rumoreHy3e. [lpu3Haku  paBeHcCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBIN TPEYrONbHUK C YIiIoM B 30°
HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHO#, Teopema O OojbleM yrie U Oonbliel CTOPOHE TpPEYroJIbHHKA.
[lepnieHauKyIAp U HAKJIIOHHAS
6.9 l'eomerprnueckoe mMecto TOyek. buccekrpuca yriia M cepeMHHBIN
' NEPIEHIUKYIISAP K OTPE3KY Kak FT€OMETPHUUECKHE MeCTa TOUEK
6.10 OKpy’KHOCTb M KPYT, XOpAa U TUaMETP, UX CBOKWCTBA. B3anMHOE pacrosoxeHue
' OKPY’KHOCTH M npsimoii. KacaTenbHas U cexyasi K OKpyKHOCTH
6.11 OKpyXKHOCTb, BNHMCAaHHas B Yyroj. BrucaHHas W omnMcaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KUIACC
Kon IIpoBepsiemMblii 3JIEMEHT COAePKAHUS
6 ['eomerpus
6.1 YersipéxyroapHuku. [lapannenorpamm, ero npu3sHaku U CBOMCTBA
6.2 [IpstmoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOICTBA




Tpaneuus, paBHoOOKast Tpamenusi, €€ CBOWCTBa U HMpU3HaKu. [IpsmMoyronbHas

6.3
Tpaneuus
6.4 Meron yaBoenus menmassl. lleHTpanbHas cummerpusa. Teopema @aneca u
' TEOpEMA O MPOMOPIIMOHAIBHBIX OTPE3Kax
6.5 CpenHue TMHUM TpeyrojbHUKa U Tpaneunu. L{eHTp macc TpeyrojibHUKa
6.6 [MomoOue TpeyrosbHUKOB, Kod(pduuuent mnoxodus. Ilpusznaku mnomodus
' TpeyroasHUKOB. [IpuMeneHne noqo0us Npy peleHNH IPAKTUIECKUX 3a/1a4
6.7 DopMmyIbl Ui IO TPEYTOIbHHKA, MapajiesorpamMmma, pom0Oa u Tpanenuu
6.8 CpoiictBa 1uiomaznel reomerpuyeckux ¢uryp. OTHOmEHHE IUIOMAAEH
' 10100HBIX (GUryp
6.9 Brprunciienue miomanei TpPEyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpum pemieHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIjla MpsSMOYIOJbHOTO TpPEYTrOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUrOHOMETpUUYECKUE (PYHKIIHH
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHbIE YIJIbl, YTOJI MEXAY KacaTelbHOW M XOpIOoil. YTIiibl
' MEXJly XOpJlaMU U CEKYLIUMU
6.13 Brrcannble u onrcaHHbIE YETHIPEXYTOIBHUKHU
6.14 B3aumHoe pacnonoxenue aByx okpyxHocredl. Kacanue okpyxHocrelt. Ooiue
' KacareJIbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemenue tpeyronbHuKOB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PermieHue
' MPaKTUYECKUX 3aJ]a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanme momoous. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BEeAEHUHM OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEICHUM OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeJIbHOU
BekTop, anuHa (MOAynb) BEKTOpa, COHANpPABICHHbIE BEKTOPHI, MPOTHBOIIOJIOXKHO
6.5 HalpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, pPABEHCTBO BEKTOPOB,

Oor€paniu HaJ BEKTOpaMH. Paznoxenne BCKTOpa IO ABYM HCKOJIJIMHCAPHBIM
BCKTOpaMm




Koopaunatsl BekTopa. CKansipHOE NPOM3BENEHUE BEKTOPOB, NPUMEHEHHE IS

6.6 HAXO0XACHUS JUIMH U YIJIOB
JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS INPSAMON U OKPYKHOCTH B

6.7 KOOp/MHATaX, MEepECcCeUeHHe OKPYKHOCTEH M MPsAMBIX. MeToJl KOOpAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['pagycHas u panuaHHas Mepa yria, BBIYMCICHUE JIUH JYT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUKeHHsSI ITUIOCKOCTH W BHYTPEHHHME CHMMETpUU (uryp (sseMeHTapHble

npeactasnenus). [lapamiensusiii nepeHoc. [ToBopor




ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTb IMOHATUSMHU: MHOXECTBO, IIOJIMHOKECTBO,
orepanuy HaJl MHOXXECTBaMH; YMEHHE OINEepUpOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, LIUKII, MPUMEHAThH UX MPU PEIICHUH 3a]1a4; yMEHUE
UCIIOJIb30BaTh TpauuecKkoe MPEeACTaBICHUE MHOXKECTB Ui OMHCAHUA
peallbHBIX MPOIIECCOB U SBICHUI, IPU PELICHUH 3374 U3 IPYTUX y4eOHbBIX
PEeIMETOB

YMeHne onepupoBaTh MOHSTHIMU: OIPEACIICHUE, aKCuoMa, Teopema,
JIOKA3aTeNbCTBO; YMEHHE  paclo3HaBaTh HWCTHHHBIE U JIOKHBIE
BBICKA3bIBaHUS, IPUBOAUTH TIPUMEPBl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMmenue OIICpHUPOBATH IIOHATUAMU: HATYPAJIbHOC YHUCIIO, IMPOCTOC U
COCTaBHO€ YHMCJIO0, JEIMMOCTh HATYPAJIbHBIX YHUCEI, IPU3HAKH JIETUMOCTH,
1[eJI0€ YHCII0, MOYJIb YHclia, OOBIKHOBEHHAs Apo0Ob U AecaTUyHas ApoOb,
CTaHJAPTHBIA BUJ YUCIIA, PALIMOHAIBHOE YUCIIO0, HPPAlMOHAIBHOE YUCIIO,
apuMeTHUUeCcKUid KBaJIpaTHBII KOPEHb; YMEHUE BBINOJIHATH JACHCTBHS C
YUCJIAMH, CPABHUBATh M YINOPSAJOYMBATh YUCIA, IPEICTABIATh YHCIa HA
KOOPJIMHATHON NIPSIMOM, OKPYTIJIATh YMCIIA; YMEHHUE JENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

VYMeHue onepupoBaTh MOHATUSAMHU: CTENEHb C LEIBIM IOKA3aTeleM,
apudMeTHUeCKuil KBaJpaTHBIH KOpPEHb, MHOTOYJIEH, ajredpandeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OoJiblIe
€IMHULIbI; YMEHHE BBIMOJIHATh pacu€rhl 0 GopMmyiam, IpeodpazoBaHus
LENbIX, APOOHO-PAIlMOHATIBHBIX BBIPAXKEHUM U BBIPAXKEHHH C KOPHSIMH,
Pa3I0KEHNE MHOTOYJIEHA HA MHOKHUTEIIN, B TOM YHCJIE C UCIIOJIb30BAHUEM
(dbopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM NEPEMEHHOM, YNCITOBOE HEPABEHCTBO, HEPABEHCTBO C NMIEPEMEHHOI;
yMEHUE pemniaTh JUHEWHbIE W KBaJgpaTHbIE YpaBHEHHUS, IPOOHO-
pallMOHAJIbHBIE YPABHEHHS C OJIHOM TEPEMEHHOW, CHUCTEMBI JIBYX
JIMHEMHBIX YpAaBHEHMI, JIMHEMHBbIE HEPABEHCTBA M WX CHUCTEMBI,
KBaJIpaTHbBIE U APOOHO-paAI[OHATIFHBIC HEPABEHCTBA C OJJHOU TIEpEeMEHHOM,
B TOM YHCJIE IIPU PELICHUH 3a1a4 U3 JIPYTUX MIPEAMETOB U MPAKTUYECKUX
3a/1a4; YMEHUE HMCIOJIb30BaTh KOOPAMHATHYIO NPSAMYIO U KOOPAUHATHYIO
TJIOCKOCTH JIJIs1 H300pakeHUs pellieHUui YpaBHEHH, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh MOHATHUAMH: (QYHKIUS, rpaduk (QYHKIUH, HYIH
(GYHKIMH, MTPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHMUS,
yObIBaHMsI, HauOoOJbIlee M HAWMEHbLIEE 3HAYCHUS (QYHKIHH; YMEHHUE
OIlEpUpPOBATh MOHATHAMH: TpsiMas HPONOPIHOHAIBHOCTh, JIMHEHHAs
GyHKIMS, KBagpaTHyHas (QYHKOMA, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepboa; yMeHue CTpouTh rpaduku GyHKINH, HCIIOIB30BAThH
rpaduKy A7 ONpEAETICHUS CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, JUIS
pemeHus 3a1a4 U3 JAPYrHX y4eOHBIX NPEJAMETOB M PEalbHOU KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMHU

Ymenue OIIEpUPOBATH MOHATHSAMH: II0CJIEI0BATENBHOCTD,
apudMeTHuecKas ¥ reoMeTpuYecKas Iporpeccun; yMEeHHe HCIOIb30BaTh
CBOICTBA IOCIIEIOBATEILHOCTEH, (POPMYIIBI CyMMBI U OOLIETO YeHa IpU
pellleHnu 3ajad, B TOM YHMCIE 3aJa4 U3 IPYrMX Y4eOHBIX MpPEIMETOB U
peanbHON KU3HU

VYMeHue pelars 3a/1a4i pa3HbIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, A0JIH
¥ 4acTH, IBIKEHUE, paboTy, IEHY TOBAPOB U CTOMMOCTD MIOKYIIOK M yCIIYT,
HaJIOTHM, 3a7auyd M3 O00JacTH YINpaBIEHUS] JIMUYHBIMM M CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJISATh BHIPAKEHUS, YPAaBHEHM I, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIECNOBaTh IIOJYYCHHOE DEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh NOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAME: (pUTypa, TOUKA, OTPE3OK, IpsAMasi, Iyd,
JIOMaHasi, yroj, MHOTOYTOJbHHK, TPEYroJbHHUK, PaBHOOCIPEHHBIA H
PaBHOCTOPOHHUI  TPEYrOJbHUKH,  IPSAMOYIOJbHBIH  TpPEYroJIbHUK,
MeAuaHa, OUCCeKTpHUCa W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK,
napauienorpaMM, — poM0, OpSAMOYTOJBHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; yMeHue perarth 3a/1a4M, B TOM YHCIIE U3 TOBCETHEBHOMN KHU3HH,
Ha HAXO0XKJEHUE IN€OMETPUYECKHUX BEJIWYUH C NPUMEHEHHEM H3YYEHHBIX
CBOMCTB Quryp u ¢pakron

VYMeHue omnepupoBaTh MOHATHSAMU: PABEHCTBO (UTYpP, DPABEHCTBO
TPEYroJIbHUKOB; NapauIEIbHOCTh U MEPIEHAUKYIAPHOCTD NPSIMBIX, YTOJI
MEXIY MNpSIMbIMH, MEPIEeHAUKYIAp, HAKIOHHAs, NPOEKIHUs, MoJ00ue
¢buryp, nmogoOHbIE TPEYrOJbHUKHU, CUMMETPHUS OTHOCHUTEIBHO TOYKH U
NpsIMOM; YMEHHE Paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U 1101001e Gpuryp,
MapaJUIEIbHOCTD U MEPIIEHIUKYIISIPHOCTD MPSAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBaTh MOHATHAMM: JUIMHA, PACCTOSHUE, Yrol (BeIMYUHA
yIJ1a, CHHYC U KOCUHYC yTjla TpeyrojbHHKa), IUI0IIadb; yMEHHE OLlEHUBATh
pasMepsl TpPEIMETOB M OOBEKTOB B OKPYXAlOIEM MHpE;, YMEHHE
MPUMEHSTHh (POPMYIBI IEpUMETpa U IUIOUIA MHOTOYTOJIbHUKOB, JJTHMHBI
OKPYXXHOCTM U  IUIOIAAM  Kpyra, oObeMa  MpsSMOYTOJbHOIO
napajulefienunena;  yMeHHe  NPUMEHSATh  NPU3HAKKM  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA, TEOpPEMY




[Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS TSl BHIYMCICHUS JUTHH,
pacCTOAHUH, TJIOIIAACH
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YMmenne wu300paxkars IIockMe (GuUrypel W UX  KOMOMHAaNuw,
IPOCTPAaHCTBEHHBbIE (UTYpPBI OT PYKH, C [OMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY
OIHCAHUIO
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YMeHue onepupoBaTh MOHATUSAMU: IIPSIMOYTOJIBHAS CHCTEMAa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha
YHCII0, CKAJLIPHOE IIPOM3BEACHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPBI ¥ KOOPJAMHATHI JUISl IPEACTABIICHUS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIC i KPYTOBBIC IHATPAMMBI,
TaOJIMIBI, cpeaHee apudMeTHYEeCKoe, MeAWaHa, HauOoJbIIee W
HAaUMEHbBIIIee 3HAYCHHSI, pa3MaX YHCIOBOrO0 Habopa, YMEHHE W3BIICKATH,
UHTEPIPETHPOBATH M MPEOOPa30BBIBATH WH(OPMAIIHIO, TTPEICTABICHHYIO
B TaOJUIaX M HA JIMarpaMMax, OTPAXKAFOIIYIO CBOMCTBA U XaPaKTECPUCTUKH
peabHBIX IPOIECCOB M SIBIICHUI; YMCHHE PAclo3HaBaTh W3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHSTUAMM: CIy4YallHBIA ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTAapHOE COObITHE  (JIEMEHTapHbIM  UCXOX)
CIIy4aifHOTO OTIBITA, CIyYaifHOE COOBITHE, BEPOSITHOCTh COOBITHSI, yMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  OOBITAX C
PABHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PeLIaTh 3a1a4u
METOZIOM OpraHU30BAHHOIO Iepedopa W C MHCIOJb30BAaHMEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOSITHOCTH pPEaIbHBIX COOBITUH U
SBJICHUH, TIOHUMATh POJIb NMPAKTUYECKH JTOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI B OKpPY)KAIOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BBI6I/IpaTB HO,Z[XOI[SIH_II/Iﬁ I/I3y‘IeHHLII\/’I MCTOI Ui pCIICHU 3a/1a4H,
MNPUBOJAUTE NPUMEPbI MATCMATHYCCKUX 3aKOHOM€pHOCTefI B IIpHUpoac u
JKU3HH, PACIIO3HABATH IMPOSABJICHHUEC 3aKOHOB MAaTEMAaTUKU B HUCKYCCTBEC,
OMMUCBIBATH OTACIIBHLIC BBIJAIOMIMECA PC3YJIbTAaTbl, IIOJTYUYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKN KaK HAYKH, IPUBOJUTH ITPUMCPBI MATEMATHYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT cO/lep:KAHUSA

1 UYucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky 1eIMMOCTH LIEIbIX YUCEN

12 OOBIKHOBEHHBIE U JECSITUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE
' nApo6u

1.3 Panmonaneubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU

14 JleiicTButenpHbie 4uclia. ApudMeTHdecKue orepanud ¢ JCHCTBUTEIbHBIMU
' YHCITAMH

15 [TpuOnmx€HHbIE BBIYUCICHUS, TMpaBUIA OKPYIJICHHs, TNPUKHUIKA U OIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BbykBenHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nenbM okasaresneM. CTeneHb ¢ palliOHaIbHBIM IoKa3aTeseM. CBolicTBa
' CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1po0b

25 Apudmernueckuii KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apuMeTHIECCKUMHU
' KOPHSIMH HATypaIbHOU CTCTICHH
3 YpaBHEHHS U HEPABEHCTBA

31 Lensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI W COBOKYIHOCTH
' ypaBHEHU

3.9 Lensle u npoOHO-panMoHanbHbIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBble IOCIE10BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbLHOCTEH

4.2 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opmyia CI0XKHBIX MPOIIEHTOB
5 OyHKIMH

OyHkuus, cocoos! 3ananus pyHkiuu. ['paduk ¢pynkuu. O6nacte onpeneneHus u

51 MHOKeCTBO 3HaueHui pynkuu. Hynu pynkunu. [IpomMexyTKu 3HaKOTOCTOSIHCTBA.

o [TpoMexyTk MOHOTOHHOCTH (DYHKIMHU. MaKCUMyMbl ¥ MUHUMYMBI (DYHKIIHH.
HauGonbiiee u HanMeHbIlee 3HaYeHHE QYHKIIUN Ha IPOMEKYTKE

6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH

6.1 Koopaunatnas npsmas

6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus




7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA
1.2 TpeyronsHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKux BETUIHH
7.6 BexkTopsl Ha TiocKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHosxecTBa
8.5 I'pads




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* MaTtemaTiKka TeXHOJIOTHYECKOT0 MpophiBa. BEpoATHOCT U cTaTUCTHKA: 7-9-€ KITacChI:
yriyOJI€HHBIN ypOBEHb: YUeOHHK: B 2 yacTsx; 1-oe u3ganue Beicoukuii U.P., Slmenko U.B.;
noa penakuueit Amenko M.B. Akuroneproe o6mectBo «M3aarenberBo «IIpocBenienuey

* Maremartrka. BeposTHOCTh M CTaTHCTHKA: 7-# KJacc: YrIyOJIeHHBIH YPOBEHB: yUeOHUK; 1-¢
n3nanne bynnmosud E.A., byneraeB B.A. AkimonepHoe o0miectBo «M31aTenbcTBO
«ITpocBerenue»

* MaremaTuka. BeposiTHOCTD U cTaTHCcTUKA: 8-11 Kiacc: yriayOJleHHbIH YpOBEHb: yUeOHUK; 1-¢€
uznanue bynumoBud E.A., bBynbsiueB B.A. AkiimonepHoe o0miectBo «M3aaTenscTBO
«ITpocBemenue»

* Marematuka. BeposiTHOCT U cTatrcTUKa: 9-11 Kiacc: yriayOleHHbI YpOBEeHb: yUeOHUK; 1-¢
uznanue bynumoBud E.A., BynbsiueB B.A. AkiimonepHoe o0miectBo «M31aTenscTBO

((HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHAJIBI IVIA YYUTEJIA
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