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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
HeNbl0 00ecleynTh W3y4YeHHE CBOWCTB M pa3MepoB (GUIYyp, MX OTHOIIEHWH M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYIO, MOKa3aTeNlbHYI0 JWHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKII0YAETCsl B TOM, YTO 00yJaroLHiics
YUUTCS TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXJIeHUs «OT MPOTUBHOIO», OTINYATh CBOICTBA OT MPHU3HAKOB, POPMYIMPOBATH OOpaTHBIE
yrBepkaeHus. Ocoboe 3HaUYeHWE JOKa3aTeibHas JTUHHUS MUMEET A YIIIyOJIEHHOTO H3y4YeHHS
MaTeMaTHUKH.

[{enbto U3yueHusi TeOMETPUU SBISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA MIPH PEIICHUN
KaK MaTeMaTHYeCKHX, TaK U MPaKTUYECKUX 3aj]ad, BCTPEYAIOIIMXCS B pEATbHON KU3HU.
OOyuaromuiicst JOHKEH HAYYUTHCS ONPEAEIIATh T€OMETPUUECKYI0 (QUTYpPY, OIUCHIBATH CIIOBAMU
YepTEK WIH PUCYHOK, HAMTH IIIOMIAIh 3€MEIIBHOTO YYaCTKa, PACCYUTHIBATH HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabenss wuiau TpeOyemble pa3sMepbl Tapaxka Ails aBTOMOOWIS. OToMy
COOTBETCTBYET BTOpasi, BHIUUCIHUTENbHAS JTUHUS B M3ydyeHUU reomerpuu. llpu permenun 3amgau
IIPAKTUYECKOI0 XapakTepa 00yJaroluiicss yUuTCs CTPOUTh MaTeMaTUYECKUE MOJENIN PEeaIbHBIX
JKU3HEHHBIX CUTYyallUd, IPOBOAUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOIO
pe3yInbTarta.

Oco0eHHOCTh y4eOHOro Kypca yriyOJE€HHOTO M3y4eHHUS T€OMETPUM COCTOUT B TOM, YTO
oOyuJaroluecss He MPOCTO 3HAKOMSTCS € ONpeAeaEHHBIMU MOHATHUSAMHU, a YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByronye TeMbl HporpaMmbl 0a30BOr0 Kypca I€OMETpHHM H3ydaloTcs Ha Oolee
riyOOKOM ypoBHe, a oOyuarommuecss HpUOOPETaloT yMEHUs, MOMOTallue HM YBEPEHHO
IIPUMEHATH CBOM 3HAHUS HE TOJBKO B MAaTEMATHUKE, HO U B CMEXKHBIX IPEIMETAX, PEXKIE BCETO
¢usznke u HHOpPMATHKE, a TaKXKe€ IMOJIb30BAaTHCS MOJYUYEHHBIMU 3HAHUSMHM IPU PELICHUU
MPAKTUYECKHX 3ajay.

CormacHo yueOHOMY TulaHy B 7-9 Kiaccax HM3ydaercsl yriyOJI€HHBIA Y4eOHBIM Kypc
«l'eomeTpus», KOTOpBIA BKIIIOUAET CJIEAYIOLUIME OCHOBHBIE paslensl coiepxkanus: «Hagama
reomerpun», «TpeyroabHukm», «OkpyxHOCTBY»,  «YeTblpéxyroapHukn», «llogobuer,
«DneMeHTsl TpuroHomerpum», «llnomanm», a Takke «Metonm KoopauHat», «BeKkTopb»,
«IIpeoOpa3zoBaHus MIOCKOCTUY.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kinacce — 102 vaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HauaJsia reomerpuu

Hcropust BOSHUKHOBEHMS U pa3BUTHUs reomeTpun. HaganbHublie nonsaTus reomerpuu. Todka,
npsMasi, 0Tpe3ok, yd. [Torstue 06 akcuome, Teopeme, 10Ka3aTeIbCTBE, ONPEICICHUH.

B3aumHOe pacnosiokeHue TOYEK Ha NpsAMOW. M3MepeHue NIMHBI OTpE3Ka, pacCTOSHHUE
MEXy TOUKaMHU.

ITomynnockoctes M yron. Buael yriios. M3mepeHue BenuduH YIrioB. BepTukanbHblE U
cMexHble yribl. [lapamienbHble M NEpIEHIUKYISpHBIE IpsMble. PaccTosHMe OT TOYKH 0
npssmMoi. buccekrpuca yria.

Jlomanas. Buael nomasbix. JnuHa < somaHoil.  MHoroyroneHuku.  Ilepumerp
MHOTOyrojpHuKa. [IOHATHE O BBIMYKIBIX U HEBBIITYKJIBIX MHOTOYTOJIBHUKAX.

[lepBUYHBIE TPEICTABICHUS O paBEHCTBE QUTYD, UX PACTIOIOKECHUN, CHMMETPHH.

IIpocreiimune noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITIOCTPOCHUN.

TpeyroibHuKu

Buner TPEYTOJbHUKOB! OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYNOYTOJIBHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronbHuUKOB. IlepBBI M BTOpPOM NpPHU3HAKH PABEHCTBA TPEYTOJIBHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM M UX cBoicTBa. IIpu3Hak paBHOOEIPEHHOIO TPEYroJbHUKA.
Tperuil npU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoIIeHNs MEXy CTOPOHAMHU U yIiaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHncTBO 0 AyIMHE TOMaHOM.

Cummerpuunsble purypsl. OCHOBHBIE CBOMCTBa oceBoil cummerpun. IIpumepsl cumMmeTpuun
B OKPY’KaIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapayuieIbHOCTH HPSIMBIX, UCTOPUYECKHE CBEICHUS O mocTynare EBKinMaa u o poiu
JloGaueBCKOro B OTKPBITUM HEEBKJIMIO0BOM reoMeTpuu. CBONCTBA M NMPU3HAKU MapajuleIbHbBIX
npsimbix. Cymma yriioB TpeyrosnbHHUKa. BHentHue yrisl TpeyroiapHuka. CyMMa BHYTPEHHHX YITIOB
MHOT'OYTOJIbHUKA U CYMMa BHEIIHHMX YTJIOB BBITYKJIOIO MHOTOYT'OJIbHHKA.

IIpsimoyroJibHbIE TPEYIr0JIbHUKHU

IIpu3Haku paBeHCTBA IPSIMOYIOJBHBIX TPEYTrOJIbHUKOB. llepnenaukynsp M HakIOHHas.
CBolicTBO MeauaHbl INPSMOYTOJBHOTO  TPEYrOJbHMKA, IPOBEIEHHOW K THUIIOTEHY3E.
[IpssMOYTOJIBHBIN TPEYTOJIIBHUK C YII0M B 30°.

Oxpy:xHOCTH

IToHSITHS OKPYKHOCTHU M KpyTa. DJIIEMEHTBI OKPYKHOCTHU U KpyTa: UEHTP, PaAuyc, TUaMETP,
XO0pAa, X CBOMCTBA. B3anMHOE pacosioxkeHne OKpyKHOCTU U nipsAMoi. KacartenpHas u cexymas
K OKpYy>kHOCTH. OKPY’KHOCTB, BOUCaHHasA B yroJil. [Ipocreiimme nocTpoeHus ¢ NOMOIIBIO IUPKYJIS
Y JIMHEUKHU.

I'eomeTpuuyeckune MecTa TOYEK

[lonsiTe O TeOMETPUYECKOM MecTe ToueK. lIpumepsl reomMeTpudeckux MeCT TOYEK Ha
IUIOCKOCTH. bUCCeKkTprca yria U cepeIuHHBINA NMEPIEHIUKYISP K OTPE3Ky KaK T€OMETPUYECKUE
MecTa TodeK. ONncaHHas OKPYKHOCTb TPEYTrolbHMKA, €€ HEeHTp. MeTo reoMeTpu4ecKuX MeCT
TOYEK IIPU PELICHUU T'€OMETPUYECKUX 3a/1a4.

IHocTpoeHus ¢ MOMOLIBIO HUPKYJIA M JTHHEHKH

Ucropuueckue cBenenns. OOOCHOBaHHUS MPOCTEHINMX MOCTPOCHUHM, ATambl 3aJadyd Ha
IIOCTPOCHHUS, PEIIECHHUE 3a/1a4 HA TIOCTPOCHHUE LUPKYJIEM U JINHEHKOM.



8 KJIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero npus3Haku M cBoiictBa. IIpsiMOyroiabHMK, poMO, KBaapaT, HX
npu3Haku u cBoictBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOIMCTBa W IPU3HAKH.
[TpstmoyronbHast Tpaneuust. CpeaHsis JIMHUS TpareLuy.

Cpenssisi TMHUS TpeyrojibHUKAa. MeTon yJABOEHMsI MeIMaHbl TpeyrosibHHKa. Teopema o
NIEPECEYCHUH MEIMaH TPEYTOJIbHUKA.

Teopema @aineca, Teopema 0 NPONOPLUUMOHAIBHBIX OTpe3kax. Teopema Bapuubona miis
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LleHTpabHO-CUMMETPUYHBIC (PUTYPHI.

IMoxo0ue

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TPEeyroibHUKOB.
[TpumeHeHne no100us IPU PEeLIeHUH T€OMETPUUYECKUX U ITPAKTUUYECKUX 3aj1au.

ILnomans

[Tonsatue o muomanu. CaoiicTBa Imuomanel reomerpuueckux ¢uryp. Ilpocreiimue
dopMynbl JUId IUIOIIAAM TPEYrojbHMKaA, Mapajuiesorpamma, pomba u Tpaneuuu. [lnomamm
no00HBIX (puryp. OTHOIIEHUE MIIOMIAIEH TPEYTOIbHUKOB.

Teopema Iludaropa

Teopema [Tudaropa. Ilpumenenne teopemsl [udaropa npu penieHnn npakTUYECKUX 3aa4.

DJIeMeHTBhI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC W KOTAHI'€HC OCTPOrO yrja MpsIMOYTOJIBHOI'O TPEYrOJbHUKA.
Tpuronomerpuueckue ¢yHkuu yrioB B 30°, 45° u 60°. I[IponopunoHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI M 4eTBIPEXYT0JILHUKH, CBI3AHHBIC C OKPYKHOCTBIO

BrnucanHble W LEHTpaJIbHBIEC YIUIBI, YTOJI MEXKJIY KACATEIbHOM M XOPIOM. YTIBl MEXIy
XOpAaMM M CEeKyIIMMHU. BmucaHHble ¥ ONHMCAHHBIE OKPYXXHOCTH TpPEyrojbHUKAa U
4eThIpEXYroJpHUKH. CBONCTBA M MPU3HAKM BIHCAHHOIO YETHIPEXYTOJIbHUKA. B3anMHoe
pacroyio’)keHle ABYX OKpyxkHocTed. Kacanume okpyxHocteil. OOmiye kacaTeiabHble K JBYM
OKPYXHOCTSIM.

9 KUIACC

Pemenue TpeyroibHHKOB

Cunyc, xocunyc, TaHreHc yrioB oT 0° go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBo. Popmynel npuBeneHus. Pemenue TpeyroapHUKOB. Teopema KOCHHYCOB M Te€OopeMa
CHUHYCOB. PellleHne nmpakTMYecKHX 3aJad C HUCIOJIb30BAHMEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CUHYCOB. PelieHne 3aa4 reoMeTpUYECKON ONTHKU.

Tpuronomerpuueckue Gopmybl JUIsl TUIOMIAN TPEYrojdbHUKA, apajuiesorpaMma, pomoa,
Tpaneuun. @opmyna ['epona. @opMyria MIOMIAAH BBITYKIOTO YETHIPEXYTOJIbHHKA.

ITono0ue TpeyronbHUKOB

Xopabl U OJOOHBIE TPEYTOJBHUKH B OKPYKHOCTH. Teopema O MpOM3BEICHUN OTPE3KOB
XOpA, TEOPEMBbl O IPOU3BEIECHUU OTPE3KOB CEKYIIUX, TEOPEMa O KBaApaTe KacaTelbHOM.
[Ipumenenue npu pemieHun reoMeTpudeckux 3agad. Teopemsl UeBbl u Menenas. [lonarue o
TOMOTETHH.

MeToa KOOpAUHAT



VYpaBHeHUe TPAMOM Ha IUIOCKOCTH. YTJIOBOW KO3((UIMEHT M CBOOOIHBIN WieH, HX
reoMeTpuueckuii cmbicia. [lapamienbHOCTh U NMEPHEHAUKYISIPHOCTh MPSAMBIX (depe3 yriioBOM
kod(durmeHt).

VYpaBHeHue Okpyx)HOCTH. HaxoxkiaeHue TmepeceueHuil OKPYKHOCTEH U NPSIMBIX B
KoopauHarax. @opmyJia paccTOsIHAS OT TOYKM 10 npsMou. Ilnomane mapamienorpamma B
KOOpJMHATaxX, MOHATHE 00 OpPHUEHTHUPOBAHHOH Iwiomanu. [IpuMeHeHne merona KOOpAUHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BekTopnl

BekTopsl Ha miockocTu. CiioKeHUE W BBIYUTAHUE BEKTOPOB — MPABHIIA TPEYTrOJbHUKA U
napajuiejiorpaMMma. YMHOKE€HUE BekTopa Ha uucio. Koopaunatel BekTopa. CliokeHHE U
BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCJIO B KoopauHaTax. [I[puMeHeHre BEKTOpOB B
¢busuke, LEHTpP Macc.

[Tonstue o 6Gasuce (Ha mockoctH). Pasmokenus BekTopoB mo Oasucy. CkansipHoe
IIPOU3BEJICHNE BEKTOPOB, F€OMETPUYECKHUM CMBICI U BBIPAKEHHE B JIEKapTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKaJsipHOrO Ipou3BejeHus. CKalsipHOE MPOU3BEACHUE U MPOELHUPOBAHMUE.
[IpuMeHeHre CKaIsipHOTO MPOU3BEACHUS BEKTOPOB JUISl HAXOXKJEHUS JUIMH U YIioB. Pemenue
F€OMETPUUYECKHX 3a/1a4 C TOMOILBIO CKAJISIPHOTO MPOU3BEACHMUS.

JIIMHA OKPYKHOCTH M ILIOIIAJAb Kpyra

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlJIMHA OKPYKHOCTHU. ['pajtlyCcHas u pagraHHas Mepa yria,
BBIYMCIICHHE UIMH OYr OKpyxHocteil. Ilnomanas kpyra, cekropa, cermenta. Mcropuueckue
CBeZIeHHs 00 U3MEPEHUH JIIMHBI OKPY>KHOCTHU U TUIOIIATH KPYyTa.

JBHKEeHHUS MJI0CKOCTH

LentpanpHass cummerpusa. llenTpansHo-cummerpuunbie Qurypsl. [loBopor. Oceas
cuMMeTpusi. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM ocu. IlapannenbHslil nepeHoc.

[TonsiTue aBwkeHuss W ero cBoiicTBa. PaBenctBo Quryp. IlposBienus cummerpunu B
pUpOJe, >KUBOMHMCH, CKYJbNType, apxuTektype. Kommosunuum nBrmxeHuil (mpocreiiniue
npumepsl). [IpuMeHeHne B reoMeTpuyeckux 3aiadyax.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI M0 MAaTeMaTHUKE XapaKTEepPU3YIOTCS B
YacTHU:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY M HACTOSILIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MAaTEMAaTUKOB H POCCHUUCKOM
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPHUKIATHBIX
chepax;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJaHWMHA W peaM3alliid €ro Ipas.,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPAXKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICTIHON MPOo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJMBHUAYaJIbHOM TpPaeKTOPUU OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBI0O K SMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pacCyXKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 O3HAHMA:

OpHUEHTAIMEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW NeATeIbHOCTH, JTAloB €€ pa3BUTHUS U
3HAUMMOCTH JIJISl Pa3BUTHS IUBUIIN3AIINY, OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU U MaTeMaTHYECKOU
KyJbTypOH KaK CpEICTBOM IIO3HAHUS MHpA, OBJIAJCHUEM HaBBIKAMU HCCIICI0OBATEIHCKON
NesATEeTLHOCTH;

6) ¢usuyeckoro BoCHUTAHHWS, (OpPMHPOBAHHMA  KYJIbTYPbI 3I0POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBHIO PUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310pOBOr0 0o0pa3a >KU3HU (3I0pOBOE MUTAHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIbIXA,
peryisipHasi (puznyecKkas akKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HABBbIKAa pedieKCHuH, MpU3HAHUEM
CBOETO IMpaBa Ha OIMIMOKY U TAKOTO e TpaBa JPYTroro 4eI0BeKa;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3ajgad B o0iactu
COXPAHHOCTH OKpY>Karouleil cpeipl, MIAHUPOBAHUS IOCTYIKOB M OLIEHKH HMX BO3MOXKHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npoOJeM U MyTeH UX pelIeHHUs;

8) aganTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COMAJIBHON U NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAKTUYECKYIO JESATECIBHOCTh, B TOM YHCJIE YMEHHUE YUUTBCS Y JPYTHX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA JIPYTHUX;

HEOO0XOIUMOCTBI0O B (DOPMUPOBAHMM HOBBIX 3HaHWH, (HOPMYIUPOBATH HJEH, MOHATHUS,
TUIOTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UHUCIIE PAHEE HEM3BECTHBIX, OCO3HABATH JE(PHUIINUTHI
COOCTBEHHBIX 3HaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTHPOBaTh IMpPUHUMAaeMble DPELICHUs M JEHCTBUS,
(bopMyIMpOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbTate OCBOEHUS MPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTamnpeAMeTHbIe pe3yJbTaThl,
XapaKkTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHBEPCAJIbHBIMU PEryJISITUBHBIMHU
JECUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBePCAJIbHbIE YUeOHbIE el CTBHUS
Ba3oBble joruyeckue geiicTBus:

BBISBJISITH U XapaKTepPU30BaTh CYIECTBEHHBbIC MPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYITUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KiIacCU(PHUKAIMU, OCHOBAaHUS Jig OOOOIIEeHHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A,

BOCTIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOpPa30BHIBATH CYXKIEHUS: YTBEpAUTEIbHBIE W
OTpUIIaTeNbHbIE, EAMHIUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTUBOpEYHsS B (PakTax,
JAHHBIX, HAONIOMACHHWSIX W  YTBEPXKACHHUSAX, TpemiaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JIeNIaTh BBIBOJBI C HWCIOJIB30BAaHHWEM 3aKOHOB JIOTMKH, ACTyKTUBHBIX M WHAYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pazOupaTh 0Ka3aTeIhCTBA MATEMATHYECKUX YTBEPKACHHUH (MIPSMbIE U OT TPOTHUBHOTO),
MPOBOJIUTh  CAMOCTOSATENILHO  JIOKA3aTeIbCTBA MAaTeMAaTHYEeCKUX  (DaKTOB, BBICTpPAMBaTh
apryMeHTalllI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSITh METOJ MaTeMaTHYECKON
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CITOco0 pernieHus yaeOHOH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATENILCKUI MHCTPYMEHT TIO3HAHUS, (OPMYITUPOBATH
BOIPOCHI, PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABIIMBATh HCKOMOE U
naHHoe, GOpMHUPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;



MIPOBOAMTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY SKCIIEPUMEHT, MCCIEO0BaHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJIO/ICHUSI, HCCIIEIOBaHMs, OJKCIEPUMEHTa, OICHUBaTh JOCTOBEPHOCTh IMOJIyYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJISL
peleHus 3a1a4uu;

BbIOUpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMPE/ICTABICHHUS,

BBIOMpAaTh (HOopMy MpencTaBIeHUS WHPOPMALUU U WILIIOCTPUPOBATH peIIacMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh MHGPOPMALMM MO  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (OPMYIIUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU M IENISMU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOID TOYKY 3PEHUS B YCTHBIX W MHUCHMEHHBIX
TEKCTaxX, 1aBaTh MMOSICHEHUS 110 XO/Ty PEIICHHS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yJIbTaT;

B XOJIe OOCYKIEHMsI 3a/JaBaTh BOIIPOCHI MO CYLIECTBY 00CYXI1aeMOil TeMbl, MpPOOIEMBI,
pemraemMoi 3aJa4M, BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA MOMCK PEIICHMs, COMOCTAaBISATh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTHMX YYaCTHHUKOB AMAanora, oOHapy»XUBaTh pa3jHuude U CXOJACTBO
MO3UIINIA, B KOPPEKTHON (hopMe GOpMyITHUPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

MPEACTABISITh PE3YyJIbTAaThl PEIICHHS 3a7add, IKCIEPUMEHTAa, HCCIECIOBAaHUs, IMPOCKTA,
CaMOCTOSITEJIbHO BBIOMPATh (hOpMAaT BBICTYIUICHUS C YUETOM 3a]1a4 MPe3eHTAIlUU 1 0COOCHHOCTEH
ayIUTOPHH;

MOHUMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pEeIICHNH YYEOHBIX MAaTeMAaTHYEeCKUX 3a/ad, MPUHUMATh Ie7b COBMECTHOM JESTEIHHOCTH,
MJIAaHUPOBATh OPTaHU3AIUI0 COBMECTHOM palbOTHI, pacipenessaTh BHABI PaboT, JOTOBApPUBATHCA,
o0cyXaTh MpoIlecC U Pe3yabTaT padoThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (GopMax paboThl (0OCyXkaeHUsS, OOMEH MHEHUN, «MO3TOBBIC
IITYPMBI» ¥ HHBIE); BBITOJIHATH CBOKO YacTh PAOOTHI M KOOPIMHUPOBATH CBOU JICUCTBHS C IPYTUMHU
YJleHaMH KOMaH]IbI, OIICHMBATh KAa4eCTBO pE3yJibTaTa M KAauyeCTBO CBOETO BKJIaga B OOIIUH
pe3yNbTaT MO0 KPUTEPUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBU.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBIISATH IPOOJIEMBI JIs1 PELICHHUS B )KU3HEHHBIX M YUEOHBIX CUTYaIUSAX, OPUEHTUPOBATHCS
B PA3JIMUHBIX NOAX0AaX IPUHATHA PEIIEHUH (MHIUBUAYaIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTaBJISITh IUIaH, AJITOPUTM pEIeHHs 3a/1a4u (MJIM €ro 4acTh), BBIOUPATh
crnoco0 pemeHuss ¢ y4E€TOM MMEIOLIMXCS PECYypCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(pOpMAILIHH.

CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEICKT:



BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA Mpollecca W pe3ysibTaTra pelieHus
MaTeMaTHYeCKOM 3a/1aui, CAMOMOTHBALIUU U PEQIICKCUH;

NpPEIBUAETh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTh NPH PEIICHUH 33a/1a4d, BHOCUTH
KOPPEKTHUBBl B JIEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH IOCTABICHHOM IEINW M YCIOBHUSM,
OOBSICHATH MMPUYUHBI JOCTHXKEHHS MIIM HEJOCTHIKECHHUS L€, HAXOAUTh OIIUOKY, 1aBaTh OICHKY
NPUOOPETEHHOMY OTIBITY;

BbIpaXaThb SMOIMH MpPU H3YYEHUU MaTEeMAaTUYECKUX OOBEKTOB U (aKTOB, [1aBaTh
HMOIMOHAIBHYIO OILICHKY PELICHUs 3a1a4H.

INPEAMETHBIE PE3YJIbTATbBI

K koH1y 00y4yenus B 7 kjiacce 00y4aronuiics MOTy4YHT CIeIyIONINe MPEAMETHBIE Pe3yIbTaThl:

Pacno3naBate W3y4eHHBIE TE€OMETPHYECKHE (UTYpPBI, ONPEeNsATh UX B3aUMHOE
pacrosiokeHue, n300pakaTb FeOMETPHUECKUE (PUTYPBI, BBITIOIHATH YEPTEIKH MO YCIOBHIO 331a4H.
W3mepsTh NUHEIHBIE U YIVIOBBIE BEJIMYMHBI. Pemars 3ajaun Ha BBIYUCICHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenats NIPpUKKUIKY U OLICHKY JJMHEHHBIX U YTIIOBBIX BEJIMYHH IIPEIMETOB B PEAIbHOM KU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyarh pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BEIUUNHBI.

Ctpouts 4epTekH K FeOMETPUYECKHUM 3a/1adaM.

Ilonb30oBaTbcsd MNpPU3HAKAMHM PABEHCTBA TPEYrOJBHHUKOB, MCIOJIB30BaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbLHUKOB MPU PELICHUH 3a/1a4.

IIpoBONTE JTOTHUYECKHE PACCYKICHHS C HCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonb30oBaTbcsd MPU3HAKAMU PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTrOJIBHUKOB, CBONCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUYECKUX 3a/1a4.

OnpenensaTb NapajuIeIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYTroM IMpsMOM.

Pemars 3amaun Ha kiieT4aroii Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAUTh YHCIOBbIE W OYKBEHHBbIE 3HAYEHHS YIJIOB B
FeOMETPUUYECKHX 3aJja4aX ¢ UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IPH NEPECCUEHUH IBYX NMapauIeIbHbIX MPSIMBIX ceKyIei. Pemarth
MIPaKTUYECKHE 3a7]a4H HA HAXO0KJICHHUE YTJIOB.

Bnanets norstuem reomerpudeckoro mecta Touek (I'MT). Onpenensite OuccekTpucy yria
U CEpEAVHHBIM IEPIEHAUKYIIAP K OTPE3Ky Kak reoMeTpuyeckue mecra Toudek. llosmb3oBaThes
NOHATHEM TreomeTpuyeckoro Mecra Ttouek (I'MT) mnpu [okazarenbCTBe I'€OMETPUUECKHUX
YTBEPKJICHHM U NIPU PEIICHUH 3a4a4.

@opMyIMpPOBATH ONpPEAEICHHUS] OKPYKHOCTH M KPYyra, XOpAbl U JuaMeTpa OKPY’KHOCTH,
YBEPEHHO BJIAJIETh UX CBOMCTBAMH. ¥ METh JOKa3bIBATh U IPUMEHSATH 3T CBOUCTBA IIPU PELLICHUN
3a/1a4.

BrageTe MoHATHEM ONMMCAHHON OKOJIO TPEYrOJIbHHKA OKPY’KHOCTH, YMETh HaXOIUTh €&
neHTp. JlokaspiBaTh M HCHOJB30BaTh (AaKThl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHHUKA
MIEPECEKAIOTCS. B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC IMEPHEHIUKYISPBI K CTOpPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOU TOYKE.



Brnanerp noHsATHEM KacaTelbHOM K  OKPYXHOCTH, TIOJb30BaThCd TEOPEMOM O
MEPIECHINKYISIPHOCTH KAacaTEJIbHOM M paauyca, NpOBEAEHHOIO K TOUYKE KacaHus. Jloka3bIBaTh
PABEHCTBO OTPE3KOB KACATENBHBIX K OKPY>KHOCTH, ITPOBEIEHHBIX U3 OJTHOM TOYKH, U IPUMEHATH
3TO B PELIEHUH F€OMETPUUECKHUX 3a/1au.

Jloka3plBaTh W NPUMEHATh NPOCTEHIINE I'€OMETPUYECKHE HEpPaBEHCTBA, NMOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

IIpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MIOCTPOEHHUS C IOMOILBIO LIUPKYJIS U JTUHEUKHU.

K xoHIly 00yueHus B 8 kiiacce 00y4aronuiics moxy4yuT ciaeayroniie NpeMeTHbIe Pe3yIbTaThl:
Pacnio3snaBaTth OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, UX BJEMEHTHI, MOJIb30BAThCS HX
CBOMCTBAMM IIpM PEIICHUH TIEOMETPUYECKMX 3anad. Pa3nuuare INpu3HaKM U CBOWCTBA
napajuiesiorpaMma, pomOa U MPSIMOYTOJBHUKA, JT0Ka3blBaTh MX M YBEPEHHO MPUMEHSTH MPU
PELICHUU T€OMETPUUECKUX 3a/ay.

Hcnonp30BaTh CBOICTBA TOYKM IEPECEUEHUs] MEIUAH TPEyrosibHUKa (LIEHTpa Macc) B
peLIeHNH 3a]1a4.

Bragets noHsATHEM CpEelHEN JIMHUM TPEYTOJIbHUKA U TPANelH, IPUMEHITh UX CBOKWCTBA
IpU pEIIeHUH TeoMeTpuyeckux 3anad. Mcmnonb3oBaTh Teopemy Dameca u TeopeMy o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

Pacnio3naBath 1eHTpaIbHO-CUMMETPUYHBIE (DUTYPHI M HCIIOJIB30BaTh WX CBOWCTBA IpHU
pelIeHnu 3a1a4.

Bmagets MOHATUIMH og00ust TPEYTrOJIbHUKOB, KodduimeHTa moaoous,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TpeyrojibHUKOB. MmeTh mpencraBieHue o
npeoOpazoBaHnu Moaooust M o moAoOHBIX ¢urypax. Ilomb3oBaTbes Npu3HAKaMu MOAOOUS
TPEYTrOJIbHUKOB IIPU PEIICHUH TeOMETPUUECKUX 3a/ad. J{oka3pIBaTh M MPUMEHATh OTHOILIECHUS
MPOMOPLHUOHATIEHOCTH B IPSIMOYTOJIBHBIX TPEYroJdbHUKaX. [IpuMeHsITh Mogo0ue B MPakTHIECKUX
3a/1ayax.

BeiBoguTh M HCIONB30BaTh MpocTednie (QopMyJbl JUIsl IUIOMIAAU TPEyroJIbHUKA,
napajuiejorpamMma, pomba W Tpanenuu. BpauciaTe (pazaudyHBIMH - CHOCOOAMU)  TIIOMIATH
TpeyrojbHUKa ¥ TIUIOMIAAHM MHOTOYTOJNBHBIX (uUryp (momb3ysich, TH€ HEOOXOIUMO,
KaJIbKYJISITOPOM). 3HAaTh OTHOIIEHHUE TUIOMIA/IeH MOAOOHBIX (QUTYpP U MPUMEHSTh MPU PEIICHUU
3anad. [[puMeHsaTh oTydeHHBIE YMEHUS B MPAKTHYECKUX 3a1a49ax.

[Tonb3oBatbes Teopemoii [udaropa ass perieHns reoMeTpUYeCcKUX U MPaKTUYECKUX 3a/1au.
CTpouTh MaTeMaTUYECKYIO MOJIENb B MPAKTUUYECKUX 3a]a4aX, CAMOCTOSITENBHO JIeTaTh YePTEXK U
HaXOJIUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagets moHsATHEM BIIMCAHHOTO U IIEHTPAIBHOIO YTJIa, YIJIa MEXKIY KacaTeJlbHOM 1 XOp 101,
OTMMCAaHHOM W BIIMCAHHOW OKPYKHOCTH TPEYTOJIbHUKA W YETHIPEXYTOJIbHUKA, MPUMEHATH HX
CBOMCTBA MPU PEIICHUH 3a/1au.

[IpuMeHATh MOJIydeHHbIE 3HAHMS HAa NMPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJEIH IS
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIOLINE BBIUMCICHUS C TPUMEHEHHUEM MTOA00MS
U TPUTOHOMETPUH (TTOJIB3YSCh, TJIe HEOOXOAMMO, KAIbKYJIATOPOM).

K koHIty 00y4enus B 9 kjiacce 00Oy4aronuiicst MOTYYHT CISAYIONINE MPEAMETHBIC PE3yIbTaThI:
3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMHU OCTPBHIX YIJIOB, YMETh HaXOAUTh C MX IMOMOIIBIO
pasIUYHBIC  AJEMEHTHI  MPSMOYTOJIBHOTO  TPEYTOJIbHUKA  («pEHIeHHE  MPSIMOYTOIbHBIX
TPEYrOJbHUKOBY). HaXoauTh (¢ MOMOIIBI0 KAIBKYISATOpPA) IIUHBI U YIIBl ISl HETAOIHYHBIX
3HAUCHMI.



[Tonp3oBaTbess popMynaMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKICHUS COOTHOLIEHUN MEXIYy TPUTOHOMETPUUECKUMU BEITUYMHAMMU.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH UX JUIS HAXOXKIACHUS
pasIMYHBIX  JIEMEHTOB TPEYrojbHUKA («pEIIEHHE TPEyrOJIbHUKOB»), IpPH  pEIIEeHUH
TEOMETPUYECKUX 3a1ad. [[puMeHATh 1oJlydeHHbIE 3HAHUS [IPU PELICHUH IPAKTUYECKUX 3aady.

IIpuMeHATH TPUTOHOMETPHUIO B 337a4ax Ha HAXOXKJICHME IUIOLIAAH, BBIBOAUTH U BIAICTh
TPUTOHOMETPUUYECKHUMH (hopMyliaMH ISl TUIOLIAAN TPEYroJibHHUKA, Mapajuiejorpamma, pomoa,
Tparenuy, BBIBOJUTh M NMPUMEHATh (hopMmyny ['epoHa u (opmyiy A IUIOMAAM BBIIYKIOTO
YETBIPEXYTOJIbHUKA.

HMeTs npeacTaBiaeHUue O TOMOTETUH, IPUMEHSATD B IPAKTUYECKUX CUTYaLUsX.

Hcnons3oBatk Teopemsl UeBsl 1 MeHenas Ipyu peleHnu 3a1a4.

Hcnonb30BaTh TEOPEMbI O BIIMCAHHBIX yIJIaxX, YIJaXx MEXIY XOpAaMHU (CEKYLIUMH) U yIiie
MEXJly KacaTeJIbHOM M XOpJOH IIpH PELICHUH I'eOMETPUYECKUX 3a1a4. Jloka3pIBaTh U IPUMEHATh
TEOPEMBI O NPOMU3BEACHUM OTPE3KOB XOpJ, O INPOU3BEIACHUU OTPE3KOB CEKYIIMX, O KBaApare
KaCaTeIbHOU.

Brnaners noHsTHEM KOOpJAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM NpPsSMOH Ha
IUIOCKOCTH. BiiasieTs MOHATHSIMU YTIIOBOro KO3(p@ULMEHTa U CBOOOJHOIO WiIeHa, TOHUMATh MX
TE€OMETPUYECKUN CMBICT M CBSI3b YIJIOBOTO KOX(PQHIMEHTa C BO3PACTAHHEM U YOBIBAaHHEM
JUHEWHOW (QYHKIMU. YMeETh pemarb METOAOM KOOpAMHAT 3aJadd, CBS3aHHBIE C
NapaJUIEJIbHOCTBIO U NEPIEHANKYISIPHOCTBIO IPAMBIX, NIEPECEUCHUEM MPSAMBIX, HaXO0KIECHUEM
TOYEK NIEPECCUCHHUS.

BrIBOINTE M BIAAECTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTh METOA KOOPAMHAT IS
HAXO0XJIEHU [TepeceyeHil OKpYKHOCTEH U mpsiMbIX. Briagets popmynamMu paccTOsIHUS OT TOUKU
JI0 TIPSIMOH, TUIOIIAHM NapajjieJiorpaMmMa B KOOpJUHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHON
momany. Ilonp30BaTbcss METOAOM KOOPAWHAT HA IUIOCKOCTH, IPUMEHSATH €ro IpPHU PELICHUU
F€OMETPUYECKUX M TMPAKTUYECKHUX 3ajad. [IpuMeHATs MeToJ KOOpAMHAT B IPAKTHKO-
OPHUEHTHPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

Bnaners moHATHEM BEKTOpa. YMETh CKJIaJbIBaThb M BBIYMTATH BEKTOPHI, YMHOXaTb Ha
4KCII0, BJIAJETh IPaBUIaMHM TpPEyTrOJIbHMKA M THapaierorpaMMa. Biaaers npakTHYecKUMU
WHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIB30BAaThCA KOOpAMHATAMM BeKTOpa. Biamers
CJI0’)KEHHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YUCIIO B KOOPAUHATAX.

HNmets mpexacraBienue o Oasuce (Ha MIOCKOCTH). PackianeiBaTh BEKTOPHI MO Oasucy.
PacknanbiBaTh BEKTOPBI CUJI € IIOMOIIBIO IIPOCLUPOBAHUSA U TPUTOHOMETPUUECKUX COOTHOILIICHU.
[TpyMeHsITh MOoTy4YeHHbIE 3HAHUS B MPOCTEUIINX (PU3NUECKUX 3a7auax.

BirageTs noHATHEM CKaJIspPHOTO MPOU3BEACHUS BEKTOPOB, IOHUMATh €0 FT€OMETPUYECKUI
CMBICI U YBEPEHHO IIOJb30BaTbCS €ro BBIPAXKEHHUEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJISIPHOTO IPOM3BEACHUS U €r0 CBA3b C IMpoerupoBaHueM. lIpumeHsATh
CKAJIIPHOE NPOU3BEJCHNE BEKTOPOB JUISl HAXOXKJICHUS JUIMH M YIVIOB. Pemars reomerpudeckne
3a/layd C TNOMOINBIO CKAJISIPHOrO IpoM3BeaeHUs. ICnoyb30BaTh CKaJsipHOE IPOU3BEICHUE
BEKTOPOB B alreOpanyecKux U (PU3NUECKUX 3aJauax.

Bragerp MOHATHAMHM NPaBUIBHOIO MHOTOYI'OJBHHUKA, JJIMHBI OKPYXKHOCTH, UIMHBI JIyTH
OKPY>XKHOCTH M PaJMaHHOM MEpHl yrIila, BBIYMCIATH IUIOIIALL Kpyra M ero vacred. IloHumars
CMBICT 4yucia 7. [[puMeHATh MONMy4YeHHbIE YMEHMS NPU PEIICHUU NPAKTUYECKUX 3a7ad. 3HaTb
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U IUIOLIAIN KpyTa.



HNmets mpencraBieHue o MmpeoOpa3oBaHWU IIOCKOCTH, O ABIKEHUsAX. HaxomuTs ocw,
HEHTPHl CUMMETPUU (Uryp, IEHTPHl IOBOPOTA, HAXOIUTh KOMIIO3MIMHU IPOCTEHIINX
npeoOpaszoBanuii. [I[puMeHATh IBMKEHUS TIOCKOCTH MIPU PELUICHUH TEOMETPUYECKHX 3a/1a4.

[IpuMeHsATh TONyYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEeMaTHYECKHE MOJCIH IS
3a/1a4 peaybHOM J)KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHS C IPUMEHEHUEM TOI00HS
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIOJIB3YSCH, I7Ie HEOOXOIUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuueckre GUrypsl U UX CBOMCTBA 28 1 bubnrorexa LOK
P P ' https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpruiecKuX BETUYHH
bubnunorexka LIOK
2 T 1 1
PEYTOITLHIKH ? https://m.edsoo.ru/78c146¢c4
3 [TapamnensnocTs. CymMa yriioB 15 | bubmmoreka [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpssMOyTOABHBIE TPEYTOJIbHUKHU 7 bubmmorexa [TOK
pAMOY pey https://m.edsoo.ru/78c146¢c4
5 I'eomerpuueckue HEpaBEHCTBA 5 1 bubmorexa LIOK
P p https://m.edsoo.ru/78c146¢c4
;| o Imemm— T
’ P . m https://m.edsoo.ru/78c146¢c4
IUPKYJIS ¥ JIMHSHKH
. [ToBTOpenue, 06001IeHNE, 10 1 bu6nmorexa LIOK
CHCTEMAaTHU3allNs 3HAHHUI https://m.edsoo.ru/78c146¢c4
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/mn Konrpoabusie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
. bub6nmoreka [IOK
! HerpipexyrobHhiin 22 1 https://m.edsoo.ru/a5cb98eb
bubnunoreka LIOK
2 I1 1 1
onobme 6 https://m.edsoo.ru/aScb98eb
bubnuoreka [IOK
3 IT 16 1
Hotmaty https://m.edsoo.ru/aScb98eb
Teopema [Iudaropa u Havana bubnnoreka [JOK
4 18 1
TPUTOHOMETPHUH https://m.edsoo.ru/a5cb98eb
VYTI1bl ¥ YeTBHIPEXYTOJIBHUKH, CBSA3aHHbIE C Bbu6moreka [JOK
5 20 1
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, 06001IEHNE, 10 1 bubnmorexa LIOK
cUcTeMaTu3aIus 3HaHUI https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
! Petmertie TpeyroLHikoR 22 ! https:/m.edsoo.ru/dddde230
bubnunoreka LIOK
2 IT 12 1
OZ100HE TPCYTONILHHKOB https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 M 10 1
STOR KOOpAHHAT https://m.edsoo.ru/dddde230
bubnuoreka [{OK
4 Bexropst 20 ! https://m.edsoo.ru/dddde230
5 JInuHa OKpy»XKHOCTH U IUIONIaAb Kpyra 16 1 brbmmorexa [OK
Py HHaAR XY https:/m.edsoo.ru/dddde230
6 JIBUKEHUS TIIOCKOCTH 10 buomrorexa OK
https://m.edsoo.ru/dddde230
. [ToBTOpenue, 06001IeHNE, 12 1 bu6nmorexa LIOK
CHCTEMAaTHU3allNs 3HAHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYEeHUS

DJIEeKTPOHHbIE
uugpossie
o0pa3oBaTtejibHbIE

pecypchbl

HauvanpHbie TOHITHA reoMCTpHHU.
Touka, npsAMasi, OTpE30K, J1y4
HcTopust BOSHUKHOBEHUS U Pa3BUTHUSA
TEOMETPUH

HavanpHble TOHATHS TE€OMETPUH.
Touka, npsMas, OTpe30K, JIyd

[TonsiTHe 06 akcroMe, Teopeme,
JIOKa3aTeJIbCTBE, ONPEIACIICHUH,
CBOMCTBE, IIPU3HAKE

B3anMHOe pacoyioxKeHue TOYEK Ha
npsMoi. MzMepenune JUIMHBI OTpe3Ka,
PACCTOAHNEC MCIKAY TOUKAMU

BzaumMnoe PacCIoJIOKCHHUE TOYCK Ha
HpHMOfI. I/IBMepCHI/Ie JJINHBI OTPE3Ka,
pacCToOAHNUEC MCKIAY TOUKAMU
Bzanmnuoe PacCIoJIOKCHHUE TOYCK Ha
HpHMOfI. I/IBMepCHI/Ie JJINHBI OTPE3Ka,
pacCToOAIHNUEC MCIKAY TOUKAMU

[TonymnockocTe u yros. Buasl yrios.

I/I3MepeHHe BCJIIMYHUH YIJIOB

10

HOJIYHJ'IOCKOCTL " YTOJI. Bugsr YTJIOB.

I/I3MepeHHe BCJIIMYHUH YIJIOB

HOJIYHJ'IOCKOCTL " YTOJI. Bugsr YTJIOB.

I/ISMCPCHI/IC BCJIMYUH YTJIOB




11

12

13

BepTukanbHble M1 CMEKHBIE YTJIbL.
[TapanmnensHble U NEPIEHIUKYISIPHBIC
psSIMbIE

BepTukanbHble 1 CMEKHBIE YTJIbL.
[TapannensHble U NEPIEHIUKYISIPHBIC
npsiMble

BepTI/IKa.TILHBIe 1 CMCIKHBIC YIJIbI.

[TapannenpHble U NEPIEHIUKYISIPHBIC
npsiMble

14

BeprukanbHble U CMEKHBIE YIJIBL.
[TapamienbHble ¥ NEPIICHIUKYIIIPHBIE
IIpsIMBIE

15

16

BeprukanbHbie U CMEKHBIE YIVIBL.
[TapamienbHblE ¥ TEPIICHIUKYIIIPHBIE
IIpsIMBIE

BHcceKTpHca yria

17

buccekrpuca yria

18

19

buccekrpuca yria

Jlomanas. Buapl nomansixX. JmuHa
JIOMaHOM

20

21

22

Jlomanas. Busasl tomansix. [[nnHa
JIOMaHOM

MHoroyronsHuku. [lepumerp
MHoOroyrojsHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX

MHoroyronsHuku. [lepumerp
MHOroyrojiasHuka. [Ionarue o
BBIITYKJIBIX M HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX




23

24

25

26

MuoroyronasHuku. [lepumetp
MHoOroyrojsHuKa. [lonsarue o
BBITYKJIBIX U HCBBITYKIJIBIX
MHOTI'OYT'OJIbHUKAaX

Muoroyronasauku. [lepumetp
MHoOroyrojsHuKa. [lonsarue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

Muoroyronasauku. [lepumetp
MHoOroyroiabHuka. [lonsarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX

WHCTpyMEHTBI AJs1 UBMEPEHUH U
MOCTPOCHUI

27

28

29

30

HNHCcTpyMEHTHI 111 H3BMEPEHUN U
MMOCTPOEHUI

KonrtponsHas padora no reme "Hauana
reomerpud. IIpocreiimne
reoMeTpuueckue (GUrypsl U ux
cBolcTBa. M3MepeHne reomeTpudecKux
¢uryp"

Menunana, 6GuccekTpuca 1 BbICOTa
TpPEeyrojbHUKa

Menunana, 6GuccekTpuca 1 BbICOTa
TPEyToJIbHUKA

31

32

33

PaBeHCTBO TpeyroJbHUKOB

IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB
IIepBbIil 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB




IlepBblii 1 BTOpO MPHU3HAKU PAaBEHCTBA

34 TPEYroJIbHUKOB

15 IlepBblii 1 BTOpO MPHU3HAKK PABEHCTBA
TPEYroJIbHUKOB

36 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYIroJIbHUKOB

37 PaBHOOEIpeHHbIE TPEYTOJbHUKHU U UX
CBOICTBa

13 PaBHOOeApeHHBIE TPEYTOJIBHUKU U UX
CBOICTBa

39 PaBHOOeIpEHHBIE TPEYTOIBHUKU U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

A1 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

47 Tpernil npu3HaK paBeHCTBA
TPEYTOJIBHUKOB

43 Tperuil npu3HaK paBeHCTBA
TPEYroJIbHUKOB

44 Tpernil npu3HaK paBeHCTBA
TPEYroJIbHUKOB
@urypsl ¢ 0CEBOI CUMMETPHUEN.

45 [IpuMepsl CHMMETPUH B OKpPYKarOLIEM
Mupe
Durypsl ¢ 0CEBON CUMMETPUEN.

46 [Ipumepbl cHMMETpHUH B OKPYIKaIOLIEM
Mupe

47 KonTtponbHas pabora o Teme
"TpeyronbHuxu"

48 [TapaiienpHOCTh IPSIMBIX




CBolicTBa ¥ IPU3HAKH HapaJJIEIbHBIX

49 1
HPSAMBIX

50 CBoiicTBa M NPU3HAKU MapaUIeIbHbIX 1
HPSAMBIX

51 CBolicTBa U NPU3HAKY MTAPAIIIEIIbHBIX 1
IPSMBIX

5 CBoiicTBa M NPU3HAKHU MapaUIeIbHbIX 1
HPSAMBIX

53 CBoiicTBa U NpU3HAKHU MapajlIeIbHbIX 1
HPSMBIX

54 CBolicTBa U NPU3HAKY MMAPAIIIIEIIbHBIX |
TPSIMBIX

55 CyMMa yIIIoB TpeyroibHHUKa 1

56 CyMMa yriioB TpeyroJibHHKa 1

57 Bremnue yrisl TpeyrojbHHUKa 1

58 Bremnue yrisl TpeyrojbHHUKa 1
CyMMa BHYTpPEHHHX YTJIOB

59 MHOT'OYTOJIbHUKA U CYMMa BHEIIHHUX 1
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA
CyMMa BHYTpPEHHHX YTJIOB

60 MHOTOYT'OJIbHUKA U CYMMa BHEIITHUX 1
YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA
CyMMa BHYTpPEHHUX YIJIOB

61 MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
KonTtponbHas pabora o Teme

62 "ITapanmnensHocTh. CyMMa yIiioB 1
MHOIOyroJbHHUKa"

63 [Tpu3Haky paBeHCTBA MPSMOYTOIbHBIX |

TPEYTroJIbHUKOB




[Tpu3Haky paBeHCTBA MPSMOYTOIbHBIX

64
TPEYTrOJbHUKOB

65 [leprieHAMKYJISAp U HaKJIOHHAs
CBoliCcTBO MeIMaHBbl IPSIMOYTOJIBHOTO

66 TPEYroJIbHUKA, TPOBEIEHHON K
TUIIOTEHY3€
CBoiicTBO MeuaHbl PSIMOYTOJIBHOIO

67 TPEYroJIbHUKA, TPOBEAEHHON K
TUIIOTEHY3€

68 [TpsAMOYTOBbHBIN TPEYTOJIBHUK C YIIIOM
B 30 rpamycoB

69 [IpsAMOYTOIBHBIN TPEYTONBHUK C YTIIOM
B 30 rpamycoB

70 CooTHoOIIEHHS MEX/1y CTOPOHAMU U
yIiamMH TpeyrojbHUKa

71 CooTHoLIeHUsI MEKIY CTOPOHAMHU U
yIiaMy TpeyrojJbHUKa

7 HepaBeHcTBO TpeyroyibHUKA.
HepageHncTBo 0 1imHE 1OMaHOU
HepaBeHCcTBO Mex 1y EpIIEHIUKYIIPOM

73 ¥ HaKJIOHHOU. PaccTossHrEe OT TOYKH 10
IPSAMOi
KonrtponbHas pabora no remam

74 "IIpsiMOyTONBbHBIE TPEYTOJIBHUKH ",
"TI'eomeTprueckue HepaBeHCTBA"

75 Ovay)KHOCTB, XOPJIbl U IUAMETPBI, UX
CBOICTBa

76 OKpY’KHOCTb, XOPABI U TUAMETPBI, UX

CBOWCTBA




B3anMHOe pacnosioxKeHne OKpy>KHOCTH

77 u npsamoil. KacarenbHas u cexymias K
OKPYXHOCTHU
B3aumHoe pacrnonoxenne oKpy HOCTH

78 u npsamoii. KacarenbHas 1 cekymias K
OKPYXHOCTHU
B3anmHOE pacnosioxKeHUE OKPYKHOCTH

79 u npsamoii. KacarenbHas u cekyiias K
OKPYXHOCTHU

80 OKpyXHOCTh, BIUCAHHAsI B YTOJI

81 OKpy’KHOCTb, BIUCAHHAs B yroJl
[TonsiTHE O TEOMETPUUECKOM MECTE

82 Touek. [Ipumepbl reoMeTpUIeCcKiX MECT
TOYEK Ha MIOCKOCTH
[IoHsATHE O TEOMETPUUECKOM MECTE

83 Touek. [Ipumepbl reoMeTpu4ecKUX MECT
TOYEK Ha MJIIOCKOCTH

24 OnucanHasi OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

25 OnucaHHas OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

26 MeTto1 reoMEeTpUYECKUX MECT TOUYEK
IIPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4

27 MeTto1 reOMETPUYECKUX MECT TOUYEK
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4

28 MeTto1 reOMETPUYECKUX MECT TOUYEK
IIPY PELIEHNN T€OMETPUUYECKUX 3a/1a4

29 MeTto1 reOMETPUYECKUX MECT TOUYEK
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4

90 O60ocHOBaHMS MTPOCTEHIITNX

MOCTPOEHUM, ATaIlbl 3a1a4H Ha




91

92

MOCTPOCHUS, PELICHUE 3a/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEHUKOMN

OO0oCcHOBaHUS TPOCTEUIITUX
MIOCTPOCHUM, ITAIIbI 33141 HA
MOCTPOCHHUS, PELICHUE 3a/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEHUKOMN

KonTtponbHas pabora o Teme
"OxpyXHOCTh. ['eOMeTpryecKkre MecTa
Touek. [locTpoenus ¢ momMouIb0
LHUPKYJISA U JIMHEUKH"

93

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOMINX CBSA3U MEXKITY
pa3IMYHBIMH TEMaMH Kypca

94

95

96

97

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOMINX CBA3U MEKITY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOopenue u o6061meHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

98

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSA3H MEXKTY
pa3IUYHBIMU TEMaMU Kypca

99

[ToBropenue u o6o0mmenue. Permenne
314, WITFOCTPUPYIOIMINX CBS3U MEKITY
pa3IMYHBIMU TEMAMU Kypca




[ToBTOpenue u 0600mIeHNE. Permenune

100 3a/1a4, WITIOCTPUPYIOIIUX CBS3U MEKIY 1
pPa3TUYHBIMU TEMaMHU Kypca

101 HroroBast koHTpoIbHAs paboTa 1
[ToBTropenue u 0600menue. Pemenne

102 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U MEKITY 1

Ppa3JIMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| [Tapannenorpamm, €ro Npu3HaKu u 1
CBOMCTBA
5 [Tapannenorpamm, €ro Npus3HaKu u 1
CBOMCTBA
3 [Tapannenorpamm, ero npu3HaKku U 1
CBOMCTBa
4 [Tapannenorpamm, €ero nNpyu3HaKu u 1
CBOMCTBa
5 [Tapannenorpamm, €ero nNpu3HaKku u |
CBOMCTBA
6 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
MIPU3HAKYU U CBOMCTBA
. [IpsimoyroabHUK, poMO, KBasipaT, UX 1
MIPU3HAKYU U CBOMCTBA
2 [IpsimoyroabHUK, poMO, KBaipaT, UX 1
IIPU3HAKU U CBOMCTBA
9 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
MPU3HAKU U CBOMCTBA
10 CpenHsisa nuHus TpeyroJbHUKA 1
11 CpenHsisa nuHus TpEyroJIbHUKA 1
12 Tpaneuus. PaBHoOeipeHHas Tpanenus, 1
€€ CBOMCTBA U IIPU3HAKHU
13 Tpaneuus. PaBHoOenpennas Tpaneuus, |
€€ CBOMCTBA U NPU3HAKU




14 [IpssmoyronpHas Tpanenus 1

15 Cpenssisi TMHUS Tpanenuu 1

16 Teopema ®aneca 1

17 Teopema Paneca 1

18 Teopema 0 mpoONOPHMOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATBHBIX OTPe3Kax 1

20 IlenTp mMacc TpeyrojabHUKa 1

21 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

) KonTtponpsHast pabora o Teme 1
"YeTpIpEXyroJbHUKN"

7 [Tonobue TpeyroabHUKOB, KOG HULIHEHT |
nmonoous

24 [TomoOue TpeyronbHUKOB, KO PUITHESHT |
nmonoous

25 [Tpu3Haku momxo0Oust TpEYroIbHUKOB 1

26 [Tpu3Haku noo0us TPEYTrOIbHUKOB 1

27 [Ipu3Haku nmogo6ust TPEYroJbHUKOB 1

28 [Tpu3Haku mogo0us TPEYTroJIbHUKOB 1

29 [Tpu3Haku noo0us TPEYTroJIbHUKOB 1

30 [Ipu3Haku nmogo6ust TPEYroJbHUKOB 1

31 [TpumeHeHne nog00Ms IPU PEeLICHUN 1
NPaKTUYECKUX 3a/1a4

1 [TpumeHneHue no1o0us pH pelIeHun |
NPaKTUYECKUX 3a/1a4

13 [TpumeHneHue no100us pH pelIeHun |
MPAKTUYECKUX 3a7a4

34 [Tpumenenue noo0us NP peIIeHUH 1

MPAKTUYCCKUX 3ada1




35

[Ipumenenue mogo0us MpH peIIeHUH
IIPaKTUYECKUX 3a/1a4

36

37

[Tpumenenue no1o0us pH pelIeHUN
MPaKTUYECKUX 3a/1a4

BBenenne noHsATHS PeoOpa3oBaHUs
o00us U TOI00HBIX (HUTYDP

38

KontponbHast pabora o Teme
"Tlogo6ue"

39

40

IMousgrue mwiomaau. CBoHCTBA ILIOMIAAEH
reoMeTpHUIecKuX Guryp

ITonstre miomanu. CBOMCTBA ILIONIAAEH
TEOMETPUUECKUX PUTYP

41

42

43

44

[TonsTne nnomaau. CoiicTBa mionaaen
reoMeTpUIecKuX Huryp

[Tpocreiimue hopMyIbl A7 MIIOIMIATU
TpeyrojbHHUKA, apajienorpamma, pomoa
U Tparenuu

[Tpocreiimme GpopMyIasl A8 IO TN
TPEyToJIbHUKA, NapajuienorpaMma, pomoa
U Tpaneuuu

[Ipocteiimme GopMyabl ISl TUIOIIAANA
TPEyToJIbHUKA, NapajuienorpaMma, pomoa
U Tpaneuuu

45

[Ipocteiimme GopMyabl ISl TUIOMIAANA
TpeyrojbHHUKa, MapaienorpamMmma, pomoa
U Tpaneun

46

[Ipocreiimme hopMybl A5 TIIOMIAAN
TpeyrojbHUKa, MapajienorpamMmma, pomoa
U Tparenuu




[Ipocreiimme hopMybl A1 TUIOMAAN

47 TPEyTOJIbHUKA, MapajuiesorpaMma, pomoa
U Tpaneuuu
[Ipocreiimme Gopmyasl AJis TUIOMIAIN

48 TPEeyroJbHUKA, MapajuiesorpaMmma, pomoa
U Tpareuuu
[Ipocreitmue GopmMyIIbl A1 TIIOIIATN

49 TPEyToJIbHUKA, NapajuienorpaMma, pomoa
U Tpareuuu
[Tpocreiimme GhopMysabl A8 MIOLIATU

50 TPEyToJIbHUKA, NapajuienorpaMma, pomoa
U Tpaneuuu

51 [Tnomaan moxoOHBIX Guryp

52 [Tnomaan moxoOHBIX Guryp

53 [Tnomanu nonobHbIX Guryp

54 KonTtponpsHast pabora o Teme
"ITnomans"

55 Teopema ITudaropa

56 [Ipumenenne Teopemsl [ludaropa npu
pELIEHUN IPAKTUYECKUX 3a/1a4

57 [Ipumenenne Teopemsl [ludaropa npu
peLIeHNH MPaKTHYECKUX 3a7a4

53 [Tpumenenue Teopemsl [Tudaropa npu
pELIEHNN IPAKTUYECKUX 3a/1a4

59 [Tpumenenue Teopemsl [Tudaropa npu
pELIEHNN IPAKTUYECKUX 3a/1a4

60 [Tpumenenue Teopemsl [Tudaropa npu
pelIeHNH MPaKTHYECKUX 3a7au

61 [IponopuroHanbHBIE OTPE3KU B

IPSIMOYTOJIBHOM TPEYTOJIbHUKE




[IponopuroHanbHbIE OTPE3KHU B

62 IPSIMOYTOJIBHOM TPEYTOJIbHUKE !

63 [TponiopunoHanbHBIE OTPE3KU B 1
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [TponiopunoHaIbHBIE OTPE3KU B |
IPSAMOYIOJIbHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B 1
IPSIMOYTOJIBHOM TPEyTOJIbHUKE

66 [TponiopunoHanbHBIE OTPE3KU B |
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAaHT€HC

67 OCTPOrO yTiia IPsIMOYTOJIBHOTO 1
TPEYyToJIbHUKA
CuHycC, KOCUHYC, TAHI'€HC U KOTaHI€HC

68 OCTPOTO yTJia MPSIMOYTOJIBHOTO 1
TPEYyToJIbHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC

69 OCTpOTrO yrila IpSIMOYTOJILHOTO 1
TpPEeyrojbHUKa

70 Tpuronomerpuyeckue GyHKIUHU YITIOB B 1
30°, 45° u 60°

71 Tpuronomerpuyeckue GyHKIUHU YITIOB B 1
30°, 45°u 60°

7 KonTponasnas padora no teme "Teopema |
[Tudaropa u Hayana Tpuronomerpun"

73 BrnucanHble ¥ IEHTpaIbHBIE YTIIbI 1

74 BrnucanHble U IEHTpAIBHBIE YTIIbI 1

75 BnucanHbIe ¥ IEHTpAJIbHBIE YIUIBI 1

76 BnucanHble U EHTPAIBHBIE YTIIbI 1

77 Yron mexay KacaTeJIbHOU U XOPpI0i 1




78

Yrois Mexay KacaTeJIbHOU U XOpIAOU

79 VYTl MEXIy XOpJIaMHU U CEKYILIUMU

80 VYTl MEXy XOpJIaMHu U CEKYILIUMH

81 Bnucannbie u onucanHbie
YETBIPEXYTOJIbBHUKH

%) BnucanHnble 1 onucaHHbIe
YETBIPEXYTOJIBHUKN

23 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO
YETBIPEXYTOJIbHUKA

%4 CBoiicTBa 1 MPU3HAKH BIUCAHHOTO
YETBIPEXYTOJIbHUKA

25 CBoiicTBa U IPU3HAKH BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

26 CBoiicTBa M MPU3HAKH BIUCAHHOTO
YEeTBIPEXYTOJIbHUKA

g7 B3anmHOE pacnosiokeHue 1ByxX
OKPYXHOCTEU

28 B3anmHoe pacnonoxxeHue 1Byx
OKPYHOCTEU

89 Kacanue oxpyxHocTelt

90 Kacanue oxpyxHocTel

91 OO01ue KacaTeNnbHbIE K IBYM
OKPYKHOCTSIM
KouTtponbnas paborta o teme "Yrisl u

92 YETBIPEXYTOJIbHUKY, CBSI3aHHBIE C
OKPY’KHOCTBIO"
[ToBTOpenue u 0600mIeHNE. Permenne

93 3a/1a4, WUTFOCTPUPYIOLIUX CBSI3H MEKIY

Pa3JINYHBIMU TEMaMU Kypca




94

[ToBropenue u o6o0mmenue. Pemenune
3a7a4, WLTIOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMH TEMaMH Kypca

95

96

97

[ToBTropenue u 0600mmenue. Pemenne
3aj1a4, WLTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u 06001IeHNE. Pemenune
3aJ1a4, UWUTIOCTPUPYIOIIMX CBA3H MEXKITY
pasnIuYHBIMU TEMaMH Kypca

[ToBTOpeHue u 00001IeHNE. Perenune
3a/1a4, WUTFOCTPUPYIOIIUX CBSI3U MEKITY
pa3InYHBIMH TEMaMHU Kypca

98

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEXKIY
pa3IMYHBIMH TEMaMH Kypca

99

[ToBTropenue u 06o0mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEXKITY
pa3IUYHBIMU TEMAMU Kypca

100

101

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIMINX CBSA3U MEXKITY
pa3IUYHBIMU TEMAMU Kypca

Hrorosas KOHTPOJIbHAA pa60Ta

102

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WIITFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3InYHBIMHM TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

102




9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa udposbie
n/n Tenma ypoka Bcero Kontporenvie  Ipaxririeckue deSyquHH :)IGI(ELIZOBaTeJILHLIe
padoThI padoThI pecypenI
| Cunyc, kKocuHnyc, Tauresc yriioB ot 0 10 1
180°
) OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXKIECTBO
DopMyIIbl IPUBEIECHUS 1
4 DopMyIIbl IPUBEIECHUS 1
5 Pemenue tpeyronbsaukos. Teopema 1
KOCHHYCOB
6 Pewmenne tpeyronbHukoB. Teopema 1
KOCHHYCOB
7 Teopema cuHyCcOB 1
Teopema cuHyCcOB 1
Pemenne npaktuyeckux 3agad ¢
9 WCIIOJIb30BAHUEM T€OPEMBI KOCHHYCOB U 1
TEOPEMBbI CHHYCOB
Pemenne npaktuyeckux 3agad ¢
10 WCIIOJIb30BAHUEM T€OPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
Pemienne npaktuueckux 3agad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBbI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
12 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMbI CUHYCOB




Tpuronomerpuueckue GopMyIIbl st

13 IJIOIIAAN TPEYroJbHHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl s

14 IJIOIIAAN TPEYroJbHHUKA,
napasuiesiorpaMma
TpuronomeTrpuueckue GOpMYIIbI st

15 IJIOIIAAN TPEYTroJIbHHUKA,
napasuiesiorpaMma
TpuronomeTrpudeckue GOpMYIIbI IS

16 TJIOIIAU TPEYTOJIbHUKA,
napajuiesorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 q)OpM}./.JIa IUIOUIA/IN BBIMYKIIOTO
YETBIPEXYTOJIbHUKA

)1 CDOpM}.’.J'Ia IUTONIAX BBITYKJIOTO
YETBIPEXYTOJIbHUKA

” KonTponsnas padora no teme "Pemienue
TPEeyroJbHUKOB"

7 Xopbl ¥ TOI00HBIE TPEYTOILHUKH B
OKPY>KHOCTHU

24 Teopema 0 mpou3BEAECHUN OTPEZKOB XOP/I

25 Teopema 0 mpoU3BEAECHUN OTPEZKOB XOP/I

2% TeopeMbl 0 MPOU3BENEHUH OTPE3KOB
CEKYIIUX

7 TeopeMbl 0 MPON3BENCHUH OTPE3KOB
CEKYITUX

28 Teopema o kBagpare KacaTelbHON




29

Teopema o kBagpaTe KacaTeJabHON

1
30 Teopembr UeBsl 1 MeHnenas 1
31 Teopems! UeBbl 1 Menenas 1
32 Teopembr UeBsl 1 MeHnenas 1
33 [lonsTne o romorerun 1
14 KoHntposnbnas padora mo teme "[logodue |
TPEYroJbHUKOB"
VYpaBHeHuUe NPpSIMOil HA TIJIOCKOCTH.
35 YrnoBoi kKo3pPUIueHT 1 CBOOOTHBIH 1
YJIeH, UX TEOMETPUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
36 YrioBoit ko3 puIMeHT U CBOOOTHBIHI 1
YJIeH, UX TEOMETPUUECKUN CMBICIT
37 [TapanienbHOCTb U EPHEHIUKYISIPHOCTD 1
NpSMBIX (Yepe3 yriioBol Koddduimenr)
38 YpaBHEHHE OKPYKHOCTH 1
39 HaxoxieHne nepeceyeHuii OKpyKHOCTEN 1
Y IIPSMBIX B KOOpJAUHATAaX
40 HaxoxieHne nepeceyeHuii OKpyKHOCTEN 1
U TIPSMBIX B KOOpAUHATAX
A1 ®dopmyJia pacCTOSHMS OT TOUKH J10 1
npsIMON
[Imomane mapamienorpamMmma B
42 KOOpJMHATax, MOHATHE 00 1
OpPUEHTUPOBAHHOM IIIOLIAN
[IpumeHeHne MeTo1a KOOPAUHAT B
43 [IPAKTUYECKU-OPUEHTUPOBAHHBIX 1
reOMEeTPUUYECKUX 3a7a4ax
44 KonTtponsHas padota no teme "Meton 1

KoopauHat"




45

BekTopsl Ha n10CKOCTH

C0XCHHE U BIUMTAHHUC BCKTOPOB —

46 MpaBWIa TPEYroJibHUKa 1
napasuiesiorpaMma
CrnoxeHue 1 BBIYUTAaHHE BEKTOPOB —

47 IIpaBUJIa TPEYTOJIbHUKA U
napajuiesorpaMma

48 YMHOKEHNE BEKTOPA HA YUCIIO

49 Koopaunatsl BekTOpa
CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB,

50 YMHOKE€HUE BEKTOpa Ha YUCIIO B
KOOpAWHATaxX
CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB,

51 YMHO>KEHHE BEKTOPA HA YUCJIIO B
KOOpAWHATaxX

5 [IpumeHeHre BEKTOPOB B (DU3HKE, LICHTP
macc

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH).
PaznosxeHust BEKTOpOB 10 6a3ucy

55 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
Paznoxxenust BEKTOpoB 1o 0azucy
CkanspHoe Mpou3BeIeHUE BEKTOPOB,

56 TEOMETPHYECKUI CMBICT U BBIPAXKEHUE B
JIEKapTOBBIX KOOpIUHATAX

57 JucTpuOyTHBHOCTH CKAISIPHOTO
TIPOU3BEACHUS

53 CkanspHoe Mpou3BeCHUE U

MMpoCIUPOBAHUC




[IprMeHeHne cKaIsipHOro MPOU3BEICHUS
BEKTOPOB I HAXO0XACHUS JUIUH U YTJIOB

[IpymeHeHue CKaIsipHOrO IPOU3BEICHUS
BEKTOPOB I HAX0XACHUS JUIMH U YTJIOB

[IpumeHneHne ckansipHOro NPOU3BEIECHUS
BEKTOPOB Il HAX0XACHUS JUIMH U YTJIOB

Pemrenne TCOMETPHUICCKUX 3aaa4 C

62 HOMOILBIO CKAJIIPHOT'O MPOU3BEICHHS !

63 Penienune reomerprudeckux 3aaay ¢ |
HOMOIIBIO CKAJIIPHOT'O MPOU3BEICHHS

64 KonTtponpsHast pabora o Teme 1
"BexTops!"

65 [TpaBuIbHBIE MHOTOYTOJIBHUKHY, |
BBIYUCIICHUE UX JIEMEHTOB

66 [IpaBuIBHBIE MHOTOYTOJTBHUKH, 1
BBIYHUCIICHUE UX JIEMEHTOB

67 [IpaBuIBHBIE MHOTOYTOJTBHUKH, |
BBIUMCJIEHUE UX DJIEMEHTOB

68 [TpaBuIbHBIE MHOTOYTOJIBHUKH, |
BBIYUCIICHHE UX JIEMEHTOB

69 UYucno m 1 1arHa OKPY>KHOCTH 1

70 UYucno m 1 1arHa OKPY>KHOCTH 1

71 JlnvHa 1yru OKpy»KHOCTH 1

72 JInvHa 1yru OKpy»XKHOCTH 1

73 Pannannas mepa yria 1

74 Pangnannas mepa yria 1

75 [Tmomaaer kpyra u €ro 3J€MEHTOB |
(cexkTopa M cerMeHTa)

76 [Inomans kpyra 1 €ro 3J€MEeHTOB 1

(cekTopa U cerMeHTa)




[Tnomane Kpyra u €ero 3J€MEHTOB

77 1
(cexTopa u cermMeHTa)

73 Brruuciienre nepuMeTpoB U Iionaaen 1
¢buryp, BKIIOYAIOLIUX 3JIEMEHTHI Kpyra

79 Brruncnenue nepuMeTpoB U IIiomaen 1
buryp, BKIIOYAIONINX dJIEMEHTHI KpyTa

20 KonTponbhas no teme "Jlyinna 1
OKPYXHOCTH U IIonaas kpyra'"

81 LentpanbHas cuMMETpUs 1

82 LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI 1

83 IToBopoT 1

84 OceBas cummerpust 1

85 Ourypsl, CHUMMETPHUYHBIE OTHOCUTEIHHO |
HEKOTOPOW OCcH

86 [TapannenpHbIil IEpeHoC 1

87 ITonsiTue NBM>KEHUS U €r0 CBOMCTBA 1

88 PaBencTBo uryp 1

29 [IposiBneHus cCHMMETpUHU B IPUPOJIE, 1
YKUBOTIHCH, CKYJBIITYPE, ApXUTEKTYpe

90 Komnozunuu aprxenuit (mpocreiiime 1
IpUMEPHI)
[ToBTOopenue u o6061meHue. Pemenue

91 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3H MEKIY 1
pa3IMYHBIMHA TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenue

92 3a/1a4, WUIIOCTPUPYIOLIUX CBSI3H MEXKILY 1
pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpenue u obobmeHue. Pemenue

93 3a71a4, WIUTFOCTPUPYIOIIUX CBI3U MEXKITY 1

pa3IMYHbIMU TCMAMHU KypCa




94

95

96

[ToBTOpenue u 0600mIeHNE. Permenue
3aJ1a4, UWUTIOCTPUPYIOIIUX CBA3H MEXKITY
pasnIuYHBIMU TEMaMH Kypca

[ToBTOpenue u 0600mIeHNE. Pemenune
3aJ1a4, WUTIOCTPUPYIOIIUX CBA3H MEXKITY
pa3IMYHBIMM TEMaMH Kypca

[ToBropenue u 0600mmenue. Pemenune

3a]1a4, WUTIOCTPUPYIOLIUX CBS3U MEXKIY
pa3IMYHBIMH TEMaMU Kypca

97

[ToBropenue u 0600mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOMINX CBA3U MEKITY
pa3IUYHBIMU TEMAMU Kypca

98

99

100

[ToBTOpeHue u 006001IeHNE. Perenune
3a/1a4, WJUTFOCTPUPYIONIUX CBS3H MEKIY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTOpeHue u 00600IIeHNE. Perenne
3a/1a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3InYHBIMH TEMaMHU Kypca
[ToBTopenue u o6061meHue. Pemmenue
3a/1a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3InYHBIMH TEMaMHU Kypca

101

102

Wrorosas koHTposibHas paboTa

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOMINX CBSA3U MEXKITY
pa3IMYHBIMU TEMAaMU Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka. BeposSTHOCTh M CTaTHCTHKA: 7-i Kiacc: YriyOJIeHHBIH YPOBEHB: yUeOHUK; |-
e uznanue bynumouu E.A., ByneraeB B.A. AknronepHoe o0miecTBo «M3aarenbeTBo
«ITpocsenienue»

* Marematuka. BeposTHOCTB M cTaTHCTHKA: 8-i1 Kiacc: yriyOJIeHHBIH YPOBEHB: YyUeOHUK;
1-e u3nanue byaumosuy E.A., bynsrueB B.A. AknnonepHoe o6mectBo «l3nareascTBo
«ITpocsenienue»

* MaremaTuka. BeposTHOCTb U cTaTHCTHUKA: 9-11 Kiacce: yriayOlIeHHbIH YPOBEHb: YUEOHUK;
1-e uznanue bynumosuu E.A., bynbrues B.A. Akuuonepaoe o6miectBo «M31aTeinscTBo
«ITpocsenienue»

* ['eomerpus, 7-9 xknaccol/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u apyrue,
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBemieHney

» 'eometpus, 8 xnace/ Mep3msik A.T'., [Tonouckuii B.b., Sxup M.C.; non penaxiueit
[Tomonbckoro B.E., O0miecTBO ¢ oOrpaHUYeHHON OTBETCTBEHHOCTHIO M3naTensckuii eHTp
«BEHTAHA-T'PA®»; AxunonepHoe obuiectBo «M3narensctBo «IIpocsemenue»

* ['eomerpus, 9 kiacc/ Mepsinsik A.I'., [lononckuii B.b., Sxup M.C.; nox pepakuueit
[Tomonbckoro B.E., O0miecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3naTenbckuii ieHTp

«BEHTAHA-T'PA®»; Axunonepaoe obuiectBo «M3narensctBo «IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Matemaruka. ['eomerpust : 7—9-e knacchl : 6a30BbIH YPOBEHb : METOJIMYECKOE MTOCOOHE K
M34 npenmetHo# nuHuK yuyeOHuKoB 1o reomerpun JI. C. Atanacsana, B. @. bytyzoga, C.
b., Kagomuesa u ap./ — 2-e u3., ctep. — Mocksa : [Ipocsemenue, 2023.

byuko Enena BnanumuposHna, Sxup Muxann Cemenosuu, [lononckuii Buranuit

Bbopucosuu , U3narensctBo: [IpocBemenne/Bentana-I'pad, 2021



HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

https://evpr.sdamgia.ru/ https://oge.sdamgia.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https://fipi.ru/

https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/

https://profimatika.ru/bank zadach
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