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HHOACHUTEJIBbHAA 3AIIUCKA

['eomeTpust Kak OIMH M3 OCHOBHBIX Pa3JeJIOB HIKOJbHOM MaTeMaTHKH, UMEIOLIUI cBoei
LEeNbI0 00ECIeYnTh H3Y4YEeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacIioyio’KeHHe, OMMPAECTCs Ha JIOTMYECKYH0, JOKa3aTelbHYH JMHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKI0YAETCs B TOM, YTO O0yJaroNIHiics
YUUTCSl HPOBOJIUTH JOKA3aTeNIbHbIE PpAaCCYXICHHs, CTPOUTh JIOIMYECKHE YMO3aKIHOUEHMUS,
JIOKa3bIBaTh MCTUHHBIC YTBEP)KICHHS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIHUTH
paccy’KIeHUs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
yrBepkaeHuss. Ocoboe 3HaUYeHWE JOKa3aTeibHas JTUHHUS MUMEET JUIA YIIIyOJIEHHOTO H3y4YeHHS
MaTEeMaTHKH.

Llenbio U3yueHHsi TEOMETPUH SIBIISICTCS UCTIOIB30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUT
KaKk MaTeMaTM4YeCKUX, TaK M IMPAKTUYECKUX 337ay, BCTPEYAIOIUXCA B pPEaTbHON KHU3HH.
OOyuaronuiics T0JKEH HAyUYUThCS ONPENENIATh TEOMETPUUECKYIO (pUTypy, OIHMCHIBATH CIIOBAMU
YepTEK WIM PUCYHOK, HAWTH II0IIA/lb 3€MEJIBHOTO Y4aCTKa, PACCYUUTHIBATH HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOdyemMble pa3Mepsl Tapaka il aBTOMOOHIS. OTOMYy
COOTBETCTBYET BTOpAsi, BBIUMCIUTENbHAs JIMHUSA B U3ydeHUU reomerpuu. [Ipu pemenuun 3agau
NPaKTUYECKOTO XapakTepa 00ydJaromUNCs YIUTCS CTPOUTh MaTEMAaTUYECKHE MOJIENIN PeaTbHBIX
KU3HEHHbIX CHUTyallud, MPOBOAMTH BBIUMCIEHHS M OLICHUBATh aJIeKBaTHOCTb IOJy4YEHHOTO
pe3ynbTara.

Oco0eHHOCTh y4eOHOro Kypca yriyOJE€HHOrO M3y4eHUs T€OMETPUM COCTOUT B TOM, YTO
o0yyJaromuecs: He MPOCTO 3HAKOMSTCS C ONpeACTIEHHBIMHA OHATHSIMHE, 2 YBEPEHHO OBJIAJCBAIOT
umu. CyIliecTByolMe TeMbl IMPOrpaMMmbl 0a30BOro Kypca IeOMETpUM HM3ydaroTcs Ha Ooliee
riryOOKOM ypoBHe, a oOydarommecss HpuoOpeTaroT yMEHHs, IMOMOTAIIMe HM YBEPEHHO
IPUMEHATh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX MIPEeIMETax, MpexJIe BCero
¢u3uke u uMHOPMATHKE, a TAKXKE IOJIB30BATHCS IONYYEHHBIMH 3HAHMSAMU TpPU PEHICHUU
IPaKTUYECKHX 3a/1a4.

CormacHo yueOHOMY IUlaHy B 7-9 Kiaccax u3ydaercsl yriiyOJI€HHBIA Y4eOHBIM Kypc
«['eomeTpus», KOTOpBIA BKJIIOYAET CIEAYIOLINE OCHOBHBIE pa3zeibl cojaepkanus: «Hauana
reomerpun», «TpeyrompHukm», «OKpyx)HOCTBY»,  «YeTblpéxyrompHukm», «llogoduey,
«OnemMeHTbl TpuroHoMeTpum», «llmomannm», a Takke «Merol KoopAMHATY, «BeKTopb»,
«IIpeobpa3zoBaHUS TUIOCKOCTHY.

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce — 102 vaca
(3 gaca B Hepeno), B 8 kinacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HauaJsia reomerpuu

HcTopust BOSHUKHOBEHMS U pa3BUTHs reoMeTpun. HauanbHble noHATUSA reoMeTpun. Touka,
npsMasi, 0Tpe3ok, Jyd. [lonsTue 06 akcuome, TeopeMe, 10Ka3aTeabCTBE, ONPEICICHUH.

BzauMHoe pacnosiokeHne TOYeK Ha npamoi. M3MmepeHue UIMHBI OTpe3Ka, pacCTOSHUE
MEXly TOUKaMHU.

ITomynnockoctes M yron. Buael yrios. M3mepeHue BenuduH YIioB. BepTukanbHbE U
cMexHble yriuel. llapamiensHple M NEPIEHIUKYISpHBIE OpsAMble. PaccTossHME OT TOYKH N0
npsimoid. buccekrpuca yria.

Jlomanas. Buasl nomanbix. JlimHa < sgomaHoil.  MuoroyroibHuku. [lepumerp
MHOTrOyrojbHUKa. [IoHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOI'OYTOJIbHUKAX.

[lepBryHbIe IPeICTABICHUS O paBEHCTBE QUTYP, UX PACIOI0KEHUN, CHMMETPHH.

IIpocreiimune noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITIOCTPOCHUM.

TpeyroibHuKu

Bunst TPEYTOJIbHUKOB: OCTPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYyIOYT'OJIBHBIE,
paBHOOEIpEHHBIE, paBHOCTOPOHHUE. MennaHa, OUCCEKTprca U BBICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronbHuUKOB. IlepBBII M BTOpPOM NpPU3HAKH PABEHCTBA TPEYTOJIBHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM U UX cBoMcTBa. [Ipu3Hak paBHOOEIPEHHOrO TPEYroJbHHKA.
Tpernil npu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoO1IEHNs MEXly CTOPOHAMU U yIiaMH TpeyrojpHuKa. HepaBeHCTBO TpEyrojbHUKA.
HepaBeHncTBO 0 AyIMHE TOMaHOM.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOMCTBa oceBoi cummerpui. Ilpumepsl cummeTpun
B OKPY’KAIOLIEM MUDE.

ITapasuiesabHbie npsvMbie. CyMMa yIJIOB MHOIOYTOJIbHHKA

[TapayuieIbHOCTH INpPSIMBIX, MCTOPUYECKHE CBEIAEHUA O mocryinare EBKimMIa v o0 poau
JloGaueBCKOro B OTKPBITUM HEEBKJIMI0BOM reoMeTpuu. CBONCTBA M NMPU3HAKU MapajuleIbHBIX
npsimbix. Cymma yriioB TpeyrosnbHHuKa. BHenHue yrisl TpeyroapHuka. CyMMa BHYTPEHHHUX YITIOB
MHOT'OYI'OJIbHUKA M CYMMa BHEIIHMX YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA.

IIpsiMoyroJibHBIE TPEYroJIbHUKHU

[TpusHaky paBeHCTBa NMPAMOYTOJIBHBIX TPEYTOJIBHUKOB. lleprneHaukynsap v HakjIOHHas.
CBolicTBO MeauaHbl MPSMOYTOJBHOTO  TPEYrOJbHHKA, MPOBEIEHHOW K THUIIOTEHY3E.
[TpstMOyTONBHBIN TPEYTOJIBHUK € yIiioM B 30°.

OxpyxHOCTH

IToHsITHSI OKPYKHOCTHU M KpyTa. DJIIEMEHTBI OKPYKHOCTHU M KpyTa: UEHTP, PaAuyc, TUaMETP,
XO0pJa, X CBOMCTBA. B3anMHOe pacrionoxeHne OKpyKHOCTH U npsiMoil. KacarenbsHas u cexkymas
K OKpykHOCTH. OKpy>KHOCTb, BIIUCAHHAs B yroJl. [IpocTelimme mocTpoeHus ¢ IOMOILBIO HUPKYJIS
Y JIMHEUKHU.

I'eomeTpuuyeckue MecTa TOYEK

[lonsiTEe O TeoMeTpu4ecKkoM MecTe TouyeK. lIpumepsl reomMeTrpudeckux MeCT TOYEK Ha
IUIOCKOCTH. buccekTpurca yria u cepeIuHHBIA NEPIEHIUKYISIP K OTPE3Ky KaKk T€OMETPUUYECKUE
MecTa Todyek. OnucaHHas OKpY>KHOCTb TPEYTOJIbHUKA, €€ HEeHTp. MeTol reOMETpUYECKUX MECT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3aau.

IHocTpoeHust ¢ NOMOLIBIO HUPKYJISA M JTHHEHKH

Hcropuyeckue cBeneHus. OOOCHOBAaHUS MPOCTEHUIIMX IMOCTPOSHHM, 3Tambl 3a7aydl Ha
IIOCTPOEHNS, PEIICHHE 3a7a4 Ha IOCTPOECHNE HUPKYJIEM U JINHEUKOM.

8 KJIACC
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YeTbIpéXyroabHUKH

[TapannenorpamMM, ero mpu3HakKu M cBoiicTBa. [IpsMOyroiabHHMK, pomO, KBaapaT, HX
npu3Haku U cBoicTBa. Tpamemnus. PaBHoOenpeHHass Tpameuusi, €€ CBOWCTBA M IMPHU3HAKU.
[TpstmoyronbHas Tpaneuus. CpeaHsis IMHUS Tpaneuu.

Cpennss nuHUS TpeyrosibHUKAa. MeTon yABOEHUS MeIHWaHbl TpeyroibHUKa. Teopema o
NIEPECEYCHUH MEIMaH TPEYroJIbHUKA.

Teopema daiieca, TeopeMa O NMPONOPLHUOHAIBHBIX OTpe3kax. Teopema BapunboHa [1s
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (PUTYPHI.

ITonoOue

[TogoGue TpeyroabHUKOB, KodpdunmeHT nomaodus. [IpusHaku mogoOus TPEyroJbHHUKOB.
[TpumeHenne noa00Hs PH PELICHUH T€OMETPHUECKUX U MPAKTHUECKUX 3aj1ad.

IInomann

[Tonsitme o momaau. CBoilicTBa mom@aaei reomerpudeckux ¢uryp. Ilpocteitmme
dbopMyInbl IS MJIOWIAAM TPEYrojibHHKA, MapaienorpamMma, pomOa u Tpameuuu. lliomamu
no00HBIX (puryp. OTHOIIEHUE MIIOMIAIEH TPEYTOIbHUKOB.

Teopema ITudaropa

Teopema [Tudaropa. Ilpumenenne Teopemsl [ludaropa npu penieHnn MpakKTHYECKHX 3a1a4.

JJieMeHThl TPUTOHOMETPHH

CuHyC, KOCHUHYC, TAaHT'€HC U KOTAHI'€HC OCTPOro yIJia MPSIMOYI'OJbHOTO TPEYroJIbHUKA.
Tpuronomerpuueckue ¢yHkiuu yrioB B 30°, 45° u 60°. I[IpomopuuoHaNbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eThIPEXYTOJIbHUKH, CBA3aAHHbIE C OKPYKHOCTBIO

BrnucanHble W LEHTpaJIbHBIE YIUIBI, YTOJI MEXKJY KACATEIbHOM M XOPAOW. YTIUIBI MEXAY
XOpJaMHd M CEKyIIMMU. BrHucaHHble M ONUCAaHHbIE OKPYKHOCTH TPEYroJbHUKA U
yeThIpEXYroibHUKU. CBONCTBA M TPU3HAKM BIMCAHHOIO YeTHIPEXyrosbHMKA. B3aumHoe
pacmojoxeHue JByX OKpyxkHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHbIE K JIBYM
OKPYXKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHMKOB

Cunyc, xocunyc, TaHreHc yriaoB oT 0° mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TokAecTBO. PopMyIel puBeneHUs. Pemenue TpeyroapHUKOB. Teopema KOCHMHYCOB M Te€OopeMa
CUHYCOB. PerieHne mpakTU4EeCKUX 3a1ad C HCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB. Pemienne 3a1a4 reoMeTpuyecKOr ONTHKH.

Tpuronomerpudeckue GopMyisl JUIsl TIIOLAAN TPEYTOJIbHUKA, apajienorpaMma, pomoa,
Tpaneuun. @opmyina ['epona. @opMyria MIOMIAAH BBITYKIOTO YETHIPEXYTOJIBHUKA.

ITopoOue TpeyronbHUKOB

Xopapl ¥ TI0JIOOHBIE TPEYTrOJIbHUKK B OKPY’KHOCTU. TeopeMa 0 IMpOU3BEIEHUU OTPE3KOB
XOpZ, TEOpPEMBI O IPOU3BEACHUU OTPE3KOB CEKYILIUX, TEOpeMa O KBaJapaTe KacaTeJIbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpudueckux 3anad. Teopemsl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

Meron koopauHaT

VYpaBHeHHe NPSAMOM Ha IUIOCKOCTH. YTJIOBOW KOI((UIMEHT M CBOOOIHBIN 4ieH, HX
reoMeTpuueckuil cmpici. [lapaiienbHOCTh U MEPHEeHIUKYISIPHOCTh MPSMBIX (depe3 yrioBOMH
KO3 PULIHEHT).

VpaBHeHHE OKpyXHOCTH. HaxoxaeHue mnepecedyeHudl OKpPYKHOCTEM W TpSIMBIX B
KoopauHatax. PopMmysa paccTosHUS OT TOUKM 10 mnpsMol. Ilmomanes mnapamienorpamma B
KOOpJMHATaxX, MOHATHE 00 OpPUEHTHMPOBAHHOHM miomaau. [IpuMmeHeHne MeToJa KOOpAWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1a4ax.
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BekTopnl

Bekropst Ha miockoctu. CloXkeHUE U BBIUMTAHUE BEKTOPOB — IpaBUila TPEYroJIbHUKA U
napajuiejgorpaMma. YMHOKEHHE Bekropa Ha uuciio. Koopaunatel Bektopa. CroxkeHue u
BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa HA YMCIIO B KoopAuHaTax. IIpuMeHeHne BEKTOpoB B
¢buzuke, LEHTpP Macc.

[Tonsitme o Oasuce (Ha TwiockocTH). Pasmoskenus BekTopoB 1o Oasmcy. CkansipHOe
IIPOU3BEJICHNE BEKTOPOB, FTE€OMETPUUYECKHUI CMBICI U BBIPAKEHUE B JIEKApPTOBBIX KOOpAMHATAX.
JucTpuOyTUBHOCTD CKaJIsIpHOrO Ipou3BeleHus. CKalsipHOE MPOU3BEACHUE U MPOELUPOBAHHUE.
IIpuMeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JUIsI HAXOXKJIEHHUs JUIMH U YrioB. Pemienue
T€OMETPUYECKUX 3a/1a4 C IIOMOIIBIO CKAJISPHOTO IPOU3BEACHMUS.

JlJIMHA OKPY’KHOCTH M IUIOIIAAb KpPyra

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajiyCcHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH OYr OKpyxHocteu. Ilnomans kpyra, cekropa, cermenra. Mcropuueckue
CBE/ICHUS 00 U3MEPEHHUHU JITUHBI OKPY>KHOCTH U TUIOIIAAN KPyTa.

JIBH2KeHHSI IIJIOCKOCTH

LentpanbHass cummerpusa. lLlentpansHo-cummerpuunbie Qurypsl. [loBopor. Oceas
cuMMeTpusi. PUrypel, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPO ocu. IlapannenbHslii nepeHoc.

[TonsitTue nBuxkeHus u ero cpoiicrBa. PaBeHcTBO ¢uryp. IlposiBaenus cummerpuu B
IpUpose, >KUBOMHUCH, CKYJbIType, apxuTekrtype. Kommosuiuu nBuxkeHHH (mpocteiiniue
npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3ajiaqyax.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «TEOMETPUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMBbl IO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
4acTHu:

1) maTprMoOTHYeCKOro BOCIIUTAHUSA:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOAIIEMY POCCHUMCKOM MAaTE€MaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTH)KCHHSIM POCCHUICKHX MAT€MATHKOB W POCCUHCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpakKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3alud ero Ipas,
NPEJCTAaBICHUEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYyp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX IMpPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MNPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HAIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUYECKOr0 0Opa30BaHUS HA MPOTSKEHUHU BCel
JKU3HU JJIs1 YCIIEITHON MPO(eCCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHHUIA,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHUIYaJbHONW TPACKTOpPUHM OOpa30BaHUS U
JKU3HEHHBIX ITUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOro BOCTIMTAHUSA:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHUN, pacCy>K/IEHUH, yMEHUIO BUJETh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTEH HAYYHOIO NMO3HAHUSA:

OpHUEHTAlMe B JIEATENTbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YeJoBEYeCKOW MAEATeNbHOCTH, 3TAaloB €€ pPa3BUTUSA U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEeMAaTUKU U MaTeMaTU4YEeCKOU
KyJIbTYpOH KakK CpPEICTBOM IIO3HaHMS MHpA, OBJIAJEHUEM HAaBBIKAMHU HCCIIEJOBATEIbCKON
JIeSATEIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 340POBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHUS
310poBOTO 00pa3a *HU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUHA U OTABIXA,
peryisipHas (u3nyeckass aKTUBHOCTb), CQOPMHUPOBAHHOCTBHIO HaBbIKa peduieKcuu, MPU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa APyroro 4eaoBeKa;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHUSA

OpUEHTallell Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIs pelleHus 3ajad B obiactu
COXPAHHOCTH OKpYXalolled cCpefbl, MJIaHUPOBAaHUS IIOCTYNKOB M OLEHKM HMX BO3MOJYKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM TJ100aJIbHOTO XapaKTepa SKOJIOTMUECKUX
npo0JeM U MyTel ux pereHus;

8) axanTanuu K U3MEHAIOIIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOH CPebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JEeSTeIbHOCTh, B TOM UHCJE YMEHUE YUUTHCS Y JPYTUX
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JtoJiel, mpuoOpeTaTh B COBMECTHOM NIEATENHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTBITA IPYTUX;

HEOOXOUMOCThIO B (DOPMHUPOBAHHM HOBBIX 3HAHHUH, (OPMYIUPOBATH WJEH, MOHATHUSA,
TUIOTE3bl 00 00BEKTaxX M SBJICHUAX, B TOM YUCIIE PaHEe HEM3BECTHBIX, OCO3HABATH NE(PHUIIUTHI
COOCTBEHHBIX 3HaHUN U KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpeOYyIOUIMII KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble PELICHHs U JIeHCTBUS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEHHSI MPOrpaMMbBI MO MAaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromierocsi OyayT cGOpMHpPOBaHBI MeTampeaMeTHbIe pPe3yJabTaThl,
XapaKTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  TO3HABATEIbHBIMH  JCHCTBUSIMHU,
YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHMBEPCAJIbHBIMU PETYJISITUBHBIMHU
JIEUCTBUSIMU.

Ilo3naBaTe/ibHBbIE YHUBePCcAJIbHbIE YueOHbIE 1eHCTBUS
Ba3oBble jjornueckue 1eicTBUA:

BBIABJIATE MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKKW MATEMAaTHYCCKHUX 06’I)GKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KJIacCU(PHUKALMU, OCHOBAaHUS Mg OOOOIIEHUS U
CpaBHEHUs, KPUTEPUHU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeOoOpa3OBHIBATH CYXKIEHHS: YTBEPAUTEIbHBIC WU
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCEPHOCTHU, B3aUMOCBA3U M IMPOTHBOPCUHA B (1)aKTaX,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHUSX, Mpeasaratb KPUTEPUU IS  BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupath J10Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPKICHHUH (IpsSMble U OT MPOTHUBHOTO),
MMpOBOANTH CaMOCTOATCIIBHO JOKa3aTeJIbCTBa MaTEMATHUYCCKUX (1)aKTOB, BBICTpanBaThb
apryMEHTalul0, TPUBOJAUTh NPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATH CIIOCO0 pelieHrs yueOHoH 3a1a4u (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOSAIINN C YUETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHER).

ba3oBbie ucciegoBaTebCKHe 1eHCTBUSA:

HCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHI, PUKCUPYIOIIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITENIFHO YCTaHABITUBATH HCKOMOE U
JaHHOe, (GOPMUPOBATH TMIIOTE3Y, APIYMEHTHPOBATH CBOIO MMO3UIINIO0, MHEHUE;

MPOBOJIUTH MO CAMOCTOSITEBHO COCTaBJICHHOMY IUIaHY SKCIIEPUMEHT, UCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB MEXIy
co0oif;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0000IIEHUS M BBIBOABI IO pe3ysbTaTaM IMPOBEAEHHOIO
HAOMIO/IEHUsI, HCCIIEeIOBaHUS, OKCIEPUMEHTa, OICHUBATh JOCTOBEPHOCTh IMMOJyYEHHBIX
PE3yIBTATOB, BBIBOJIOB U 000OIIIECHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pabora ¢ nnopmanmeii:

BBIABJIIATHE HEJOCTATOYHOCTHh U M30BITOYHOCTE I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XOI{I/IMBIX JJIsA

pelIeHus 3a1a4H;
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BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IIPE/ICTABICHHUS,

BbIOUpaTh (opMy MpelcTaBieHHUs] MHGOPMAMU U WUIIOCTPUPOBATH pEIlaeMble 3ajauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHMBATh  HAAEKHOCTh HMHGOPMALMKM 1O  KPUTEPUSAM, MPEAJOKEHHBIM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbIe JelcTBHA:

BOCIIPHHUMATh U (DOPMYIUPOBATh CYXJICHUS B COOTBETCTBHU C YCJIOBUSIMH U UEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHMS B YCTHBIX M NMHUCHMEHHBIX
TEKCTax, AaBaTh IMOSICHEHUS 10 X0y PEUICHUS 3a/1a4i, KOMMEHTUPOBATbh MOJYYCHHBIN PE3yJIbTAT;

B X0/1¢ OOCYX/IEHHUS 33/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBI, MPOOJIEMBI,
pemaeMoil 3a/auM, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWMCK PEIICHHS, COMOCTABJIATH CBOU
CYXJICHUS C CYXXACHUSMHU JPYTUX YYaCTHUKOB JMANOra, oOHapy>KHWBaTh Pa3InyMe U CXOJCTBO
MIO3HIINH, B KOPPEKTHOU popMe HOpMYyITUPOBATh Pa3HOTIIACHS], CBOM BO3PAKEHHS,

NPEICTaBIATh PE3yNbTaThl PEIICHHs 3a7add, dKCIEPUMEHTa, HCCIEIOBaHMs, IMPOEKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHUS C YYETOM 337124 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOpPUH;

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIyaJbHOH pabOTHI MpU
pemeHnr y4eOHBIX MaTeMaTHUECKUX 3a/1ad, NMPUHUMATh IEIb COBMECTHOW JeSTeNHbHOCTH,
IUIAHUPOBATh OPraHU3AlMI0 COBMECTHON pabOThI, paclpeieisTh BUIbI PadOT, TOrOBapUBATHCS,
00CyX/1aTh MPOLIECC U PE3YIbTAT pabOTHI, 0000IIATh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B T'PYMIOBBIX (GopMax paboThl (00CyxkaeHHs, OOMEH MHEHUMN, «MO3TOBBIC
HITYPMBD» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh Pa0OTHI M KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTHMHU
YJICHAMHA KOMAaHJIbl, OIICHWBATh KA4eCTBO pe3yJIbTaTa M KA4yeCTBO CBOETO BKJIAga B OOIIWI
pe3yIbTaT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI JIJIs PELLICHUS B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, OPUEHTUPOBATHCS
B Pa3JIMYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBUIYabHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABJISATh IJIaH, AJITOPUTM PEILIEHUs 3a7auu (WK ero 4acTh), BBIOUpaTh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUU.

CaMOKOHTPOJIb, SJMOIHOHAJIBHBIA HHTELICKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJI Ipoliecca W pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIEKCUH;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JESATEIBbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HaMJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTAaTa AEATEIBHOCTH IIOCTABIECHHOW LIEIM U YCJIOBHSAM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WJIM HEJOCTUKEHUS LEJIU, HAXOIUTh OINOKY, 1aBaTh OLEHKY
nproOpPEeTEHHOMY OTIBITY;

BbIpaXaTb SMOIMM MpPU HM3YYEHUU MaTeMaTUYeCKUX OOBEKTOB U (aKTOB, J1aBaTh
HMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

IMPEAMETHBIE PE3YJIBTATbBI

K koHiy o0ydenus B 7 kjacce o0yyaromuics MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:
Pacno3naBaTh M3yueHHbIE TeOMETpHUYecKHe (UTYpBl, ONpPENeIsITh WX B3aUMHOE
pacrioyio’keHue, n300paxaTb FeOMETpHUECKUE QUTYPBI, BBIMOIHATH YEPTEIKH MO YCIOBHIO 331a4H.

[okyMeHT co3aaH B anekTpoHHow copme. Ne 124 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X. B SINNEKTPOHHbIA
CtpaHuua 8 n3 26. CtpaHnua cosgaHa: 17.11.2025 10:26 =¥ TATAPCTAH



W3MepsATh NTMHEHWHBIC W YITIOBBIE BEJIMYMHBL. PelaTe 3ajaud Ha BBIYHCICHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB.

JlenaTe NPUKKUIKY U OLICHKY JIMHEWHBIX U YIVIOBBIX BEJIMYHH IPEIMETOB B PEAIbHOM KU3HU,
pa3MepoB IIPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIKY BEIUUHHBI.

Ctpouth 4epTeKH K FeOMETPUYECKUM 3a/1adaM.

[Tonb30BaTbcs INpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAMTH JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tosmp30BaTbesd NpHU3HAKAMM PABEHCTBA IPSIMOYIOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TpPEYrolbHUKA, B PELICHUU
TFEOMETPUYECKHX 3a7ad.

OmnpenensaTh NapaJIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymasd. OnpenensaTs NapauleIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYTOM IIPSMOM.

Pemate 3aaun Ha KiaeT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS M HAXOAWThb YHUCIOBbIE U OYKBEHHBIE 3HAYEHHUS YIJIOB B
TFEOMETPUUYECKHUX 3a/ladaxX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIBHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPH MEPECCUCHIH IBYX ITapaJUICIbHBIX MPSIMBIX CeKyIIe. Pemarts
IIPAKTUYECKHE 3a/1a4 Ha HAX0XKJICHUE YTJIOB.

Bianets nmonstuem reomerpuueckoro mecra Touek (I'MT). Onpenensats OuccekTpucy yria
U CEpEIUHHBIA NEPHEHIUKYISP K OTPE3Ky Kak reomMeTpudeckue mecra todek. Ilomp3oBaTbes
noHsiTUEM Treomerpuyeckoro Mecra Ttouek (I'MT) mnpu 1okazarenbCTBe I'€OMETPUUYECKUX
YTBEPKIACHUM U IIPU PEIICHUH 3a]au.

@opMyIUpOBaTh ONPEIEIICHUST OKPYXKHOCTU U Kpyra, XOpAbl U JHaMeTpa OKPY>KHOCTH,
YBEPEHHO BJIAZIETh UX CBOMCTBAMU. ¥ METh JI0Ka3bIBaTh U IPUMEHSTH 3TH CBOMCTBA ITPU PELLIEHUN
3a/1a4.

Bnaners NMoHATHMEM ONUCAHHON OKOJIO TPEYTOJBHUKA OKPYXKHOCTH, YMEThb HaXOIUTh €€
neHTp. JlokaspBaTh M WCHOJIB30BATh (PAKTBI O TOM, YTO OHMCCEKTPHUCHI YTIIOB TPEYTrOJbHUKA
NIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPHNEHAMKYJAPBl K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAOTCS B OTHOU TOYKE.

Bnagers mnoHATHEM KacaTelnbHOW K  OKPYKHOCTH, IIOJb30BaTbCSl TEOPEMOW O
NEePIEeHIUKYJISIPHOCTH KacaTeJIbHOM M paanyca, IpOBEAEHHOIO K TOYKe KacaHus. JlokaszbiBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY’KHOCTH, TPOBEIEHHBIX U3 OJHOW TOYKH, U IIPUMEHSTh
9TO B PEHIEHUU T'€OMETPUYECKUX 3a]1a4.

Jloka3piBaThb M NPUMEHATH IPOCTEHIINE T€OMETPUUYECKHE HEPABEHCTBA, IOHUMATh HX
MPaKTHYECKUM CMBICII.

ITpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IOCTPOCHHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koHIty 00y4enus B 8 ki1acce o0yyaromuics MOIy4UT CIEAYIOIINE MPeAMETHbIE pe3yJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJIb30BAaThCA MX
CBOMCTBAMM IIpU pEIIEHUH TEOMETPUYECKUX 3anady. Pasnuuare IpuU3HaKM U CBOWCTBA
napajuiesiorpaMma, pom6a M NpsSMOYTOJbHUKA, J0Ka3blBaTh MX M YBEPEHHO NPUMEHSATH NPU
PELICHUU T€OMETPUYECKUX 3a1ay.

Hcnonp30BaTh CBOICTBA TOYKM NEpEeCcEYeHHs] MeIWaH TpeyroibHHKa (LIEHTpa macc) B
peLICHUH 3a1a4.

BiiageTe noHsATHEM CpEelHEN JIMHUK TPEYTOJIbHUKA U TPANELUH, IPUMEHITh UX CBOKWCTBA
P PELICHUH TeoMeTpuyeckux 3azad. lcmomb3oBate Teopemy Dameca u TeopeMy o
MIPONOPLUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS pEIEHUS TPAaKTUYECKHX 3a/1a4.

Pacno3naBate LEHTpaIbHO-CUMMETPUYHBIE (PUTYpBHI M HCIIOJIB30BaTh X CBOMCTBA HpHU
pelIeHny 3a1a4.
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Brnagets  moHsTHAMH — 1momoOuMsi  TPEyTroOJBHUKOB,  Koddduimenta  momoOus,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYTrOJILHUKOB. VIMETh mpejacTaBieHUE O
npeoOpa3oBaHuKM TOA00MS W O MOAOOHBIX (urypax. Ilomp3oBaTbcs TpH3HAKAMU TOA00OMS
TPEYTOJBLHUKOB MPHU PEIICHUN T'eOMETPUYECKHUX 3a7ad. J[oKa3bIBaTh U MPUMEHSTH OTHOIICHUS
MPOMOPLUOHAIEHOCTH B IPSIMOYTOJIBHBIX TPEeyrojdbHUKaX. [IpuMeHsTh mogodue B mpakTHYECKUX
3a/ayax.

BeiBonuTh W uMCHonb30BaTh MpocTeiimme (GopMmynibl Uis  IUIOMAAH TPEYToJbHUKA,
napajenorpaMma, pom0a ¥ Tpameuuu. BuraucnsaTe (pa3nudHbIMH - croco0amu) IUIIOMIATh
TpeyrojbHUKa ¥ IUIOMAAM MHOTOYTOJbHBIX (Guryp (monb3ysicb, TIAe HEOOXOIUMO,
KaJbKYJISITOPOM). 3HATh OTHOIIEHHUE TUTOMIA/IeH MOJTOOHBIX (UTYP U MPUMEHSTh MPU PEIICHUN
3agad. [IpuMeHsTh nony4eHHble YMEHUS B MIPAKTUYECKUX 3a/1a4yax.

[Tonw3oBatbest Teopemoit [Tudaropa asns pemeHns reOMeTpUIECKUX U MPAKTUYECKUX 3a71ad.
Ctpouth MaTeMaTHYECKYIO MOJEIb B MIPAKTUYECKHUX 3a/1a4ax, CAMOCTOATEIBHO JIe]aTh YepTEX U
HaXOAUTb COOTBETCTBYIOLINE JIUHBI.

Brnagets moHsTHEM BIIMCAHHOTO U IIEHTPAIBHOIO yTJIa, YIJIa MEXKIY KacaTelIbHOM 1 XOpI0i,
ONKMCAHHON W BIHCAHHON OKPY)XHOCTH TPEYrOJIbHUKA W YETBHIPEXYTOJNIbHUKA, MPUMEHSITh HX
CBOICTBa MPH PELICHUH 3a]1a4.

[TprMeHSTh TOTYYECHHBIC 3HAHUS HA MPAKTHUKE — CTPOMTH MAaTEMAaTUYECKHE MOACTH IS
3aJa4 peajibHOU KU3HHU U TPOBOJUTH COOTBETCTBYIOLINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TI0JIB3YSCh, TJI€ HEOOXOANUMO, KAJIbKYJIATOPOM).

K koHIty 00y4enus B 9 kjiacce 00y4aroNIHiACs MOTYIHUT CIACAYIONINE MPEAMETHBIC PE3YJIbTATHI:
3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YTJIOB, YMETh HAaXOIUTh C UX MOMOIIBIO
pa3lIMYHBIE  BJEMEHTHl  MPSMOYTOJIBHOTO  TPEYTroJbHUKA  («pelIeHHue  MPSIMOYTOJBHBIX
TPEYroJbHUKOBY). HaXxoauTh (¢ MOMOIIBI0 KAJIbKYJISATOpA) IIUHBI U YIJbl ISl HETaOIMYHBIX
3HAYCHUH.

[Tonb30BaTbes hopMyliaMu MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPHYECKUM TOKIECTBOM
JUISL HAXOXKIAEHUSI COOTHOIEHUM MEXAY TPUTOHOMETPUUECKUMHU BEJTMYMHAMU.

Jloka3piBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX ISl HAXOXKICHUS
pa3IUYHBIX  DJIEMEHTOB TPEYroJbHUKA («pElIeHHuEe TPEYTrOJIbHUKOB»), TP  PEHICHUH
reoOMETpUYECKUX 3a1ad. [I[puMeHATh MOJyYeHHbIE 3HAHUS [IPU PELIEHUH IPAKTUYECKUX 3a]1a4.

[IprMeHsATh TPUTOHOMETPHIO B 3aJa4ax Ha HAXOXJICHHE IUJIONIA/IHM, BBIBOJUTH U BIIAJIETh
TPUTOHOMETpHUUECKUMH (PopMyTamMH s IJIOMAAN TPEYroJibHUKA, Mapajienorpamma, pomoa,
Tpamnenuu, BBIBOJUTh M MPUMEHATH GopMyny ['epoHa u (opmyny s IO BBITYKJIOTO
YETBIPEXYTOJIbHUKA.

NmeTs mpeacTaBiieHue 0 TOMOTETUH, PUMEHATH B TPAKTUYECKUX CUTYALUSX.

Hcnonb3oBars Teopemsl UeBbl 1 MeHenas npu pelieHuu 3aaad.

Hcnonb30BaTh TEOpEMBI 0 BIUCAHHBIX yTilaX, yriaxX MEXIy XOpaaMu (CEKYIIUMHU) U yTiie
MEXK/ly KacaTeJIbHOW U XOPAOU IIPU PELIEHUN I'€OMETPUUYECKUX 3a/1a4. /JJoka3bIBaTh U MPUMEHSATH
TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPJ, O MPOU3BEIACHUHM OTPE3KOB CEKYIIMX, O KBaapaTe
KacaTeJIbHOM.

Brnaners moHATHEM KOOpAMHAT Ha TUIOCKOCTH, paboTaTh C ypaBHEHHEM IMPSMON Ha
IUIOCKOCTH. BliageTh MOHSATUSMU YTIIOBOTO KO3 QUIMEeHTa U CBOOOAHOTO WiieHa, MOHUMATh UX
TEOMETPUUYECKHI CMBICT U CBSA3b YIJIOBOro Kod(dduimeHta ¢ BO3pacTaHWEM U YObIBAaHHUEM
TUHEHHOW QYHKIMH. YMETh pemarb METOJOM KOOpAWHAT 3aJauyd, CBS3aHHBIE C
MapauIeIbHOCTHIO U MEPHEHANKYISIPHOCTHIO MPSMBIX, NEPECEUEHUEM MPSAMbBIX, HaX0XKICHUEM
TOYEK MEPECEUECHUS.

BrIBoIUTh M BIIAETh YpAaBHEHHEM OKPYXKHOCTH. McCronp30BaTh METOA KOOPAWHAT IJIsSt
HAXO0X/ICHUS TIepeCceUeHU OKPYKHOCTEH U MpsAMBIX. BiageTs dopMynaMu paccTOSIHUS OT TOYKU
JI0 TIPSIMOM, TITOIIAIN TapauiesiorpaMMa B KOOPJIMHATAX, UMETh MOHATHE 00 OPUEHTUPOBAHHON
mromaaun. [lonp30BaTbecsi METOIOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHSTh €r0 NPH PELICHUU
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FEOMETPUUECKUX U TPaKTHYeCKUX 3anad. [IpuMeHATh MeToJl KOOpIHWHAT B MPAaKTHKO-
OPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3a/1auax.

Bnagers moHsTHeM BeKTOpa. YMETh CKIIaJbIBaTh M BBIYUTATH BEKTOPbHI, YMHOXAaTh Ha
YMCII0, BJIAJETh IPaBUJIaMH TpPEyroJibHMKAa W HapajuiejgorpaMMa. Biajaers npakTHuecKUMU
MHTEPIIPETAMSIMA BEKTOPOB. YBEPEHHO II0JIb30BaThCcid KOOpAMHATaMU BeKTOpa. Braners
CJI0)KEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA Ha YMCIIO B KOOPAUHATAX.

Hmets mpexacraBneHue o Oaszuce (Ha IUIOCKOCTH). PackianpiBaTh BEKTOPHI MO Oas3ucy.
PackiiagpiBaTh BEKTOPBI CHII C TOMOLIBIO TPOESUPOBAHNS U TPUTOHOMETPUUYECKUX COOTHOILIEHUIA.
[TpuMeHsTh MOy4YeHHbIE 3HAHHS B MPOCTEUIINX (PU3MUECKUX 3a7auax.

Biiagetp noHATHEM CKaJISPHOIO NIPOU3BEACHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUUYECKUI
CMBICI U YBEPEHHO IIOJIb30BaThCS €ro BBIPAXKEHHUEM B JIEKAPTOBBIX KOOpIMHATaX. 3HATh
TUCTPHOYTUBHOCTD CKAJISIPHOTO NPOHM3BEACHUS U €r0 CBS3b C IMpoerupoBaHueM. lIpumeHsTh
CKaJISIpHOE TPOU3BE/IEHUE BEKTOPOB LIS HAXOXKICHUS JJIUH U yrioB. Pemars reomerpuyeckue
3ala4yl C IOMOILIBI0 CKAJSIPHOTO Ipou3BeAeHHUs. lcronb3oBaTh CKaJIspHOE IPOU3BEACHUE
BEKTOPOB B alredpandeckux U GU3NUecKux 3a7auax.

Brnaners moHSATHAMH NMPAaBUIBHOTO MHOTOYTOJBHUKA, JUTMHBI OKPY>KHOCTH, JJIMHBI JTYTH
OKPYXHOCTH M paJMaHHON Mephl yria, BBIYMCIATH IUIOMIAAL Kpyra u ero vacreil. [lonumath
cMbIca yucia 7. [I[puMeHsATh MoTydeHHbIE YMEHHS MPHU PEIICHUU NMPAKTUYECKUX 3a7ad. 3HaTb
HCTOPUYECKHE CBEICHUSI 00 M3MEPEHHUH JUITMHBI OKPY>KHOCTH U TUIOIIAIN KpyTa.

HmeTs mpencrtaBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JBMKeHUsX. Haxomuths ocu,
HEHTPbl CUMMETpUHM (Uryp, LEHTpPHl MOBOPOTA, HAXOAUTH KOMIO3UIMH IMPOCTEHIINX
npeoOpazoBanuil. [IpuMeHsATh ABM>KEHUS IUIOCKOCTH MPU PELICHUH T'€OMETPUUECKUX 3ajau.

[IpyMeHsTh TONyYeHHBbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJEIH s
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIUUCICHUS C IPUMEHEHUEM 1101001
U TPUTOHOMETPUYECKUX (QYHKIUH (MOIB3YSICh, /1€ HE0OOX0IUMO, KaIbKYIISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHME

7 KJIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
NMpoOrpamMmbl Bcero Kontpoapnbie  Ipaxkriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Hauana reomerpuu. IIpocrenmme
reoMeTpuueckre GUrypsl U UX CBOMCTBA. 28 1 bubmorexa LIOK
https://m.edsoo.ru/78c146c4
N3mepenue reoMeTpu4ecKuxX BEITUUYUH
bubnnoreka IIOK
Tpeyrobimiu 19 ! https://m.edsoo.ru/78c146c4
[TapannensHocTs. CyMMa yriioB 15 1 bubnuoreka [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
[IpssmMoyronbHbIE TPEYTOJIBHUKU 7 bubmorexa LOK
https://m.edsoo.ru/78c146c4
I'eomeTprueckne HepaBeHCTBA 5 1 bubmorexa LHOK
https://m.edsoo.ru/78c146c4
O Lo veen 1 B 10K
) . https://m.edsoo.ru/78c146c4
LUPKYJIA U JIUHEHKH
[ToBTOpenue, 06001IeHNE, 10 1 bu6nuoreka [IOK
CUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME
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8 KVIACC

Ne i/

HanmenoBaHue pa3jie/ioB U TeM
NMPOrpaMmblI

YeThIpEXyroabHUKH
IToxoOue

Inomane

Teopema [Tudaropa u Havana
TPUTOHOMETPUH

VIl U 4eTBIPEXYTOJIBHUKY, CBA3aHHBIE C
OKPYKHOCTBIO

[ToBTOpEHME, 0000IICHUE,
CHCTEeMAaTH3aI1s 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoaunuyecTBO 4acosB

Bcero

22

16

16

18

20

10

102

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6nuoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubnnoreka IIOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
https://m.edsoo.ru/a5cb98eb
bubnnoreka IIOK
https://m.edsoo.ru/a5cb98eb
bubnnoreka IIOK
https://m.edsoo.ru/a5cb98eb

bubmuorexa [JOK
https://m.edsoo.ru/a5cb98eb
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9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
o HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m NporpamMmbl Bcero Konrpoubhble  Ilpakrdeckue o0pa3oBaTejibHbIE
padoThbI padoThI pecypebi
Bubmnorexa [IOK
! Penenue peyrosbuukos 22 ! https://m.edsc])lo.ru/dddde23o
bubmnorexa [IOK
2 Tonobue Tpeyronbruios 12 ! https://m.edsc]){).ru/ddddeBO
bubmuorexa [JOK
3 Merox koopauHaT 10 1 https://m.edsoo.ru/dddde230
bubnnoreka IIOK
4 Bexrops! 20 I https://m.edsoo.ru/dddde230
bubnnoreka IIOK
> JLTHHE OKPY/KHOCTH H IO, Kpyra 16 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
6 JABIOKEHHA ITOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 1 bu6mmoreka [IOK
CHUCTEMATHU3aIH 3HAHUHN https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME
[okymeHT co3gaH B anekTpoHHow copme. Ne 124 ot 17.11.2025. UcnonHutens: MaHnesa O.X. B 3NEKTPOHHbIH

Crtpanuua 14 n3 26. CtpaHuua cosgara: 17.11.2025 10:26 =¥ TATAPCTAH


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

IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kona x
AT IIpoBepsiembie NpelMeTHbIe Pe3yIbTaTbl 0CBOeHUs 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yabTarta
6 I'eomerpus
Pacrio3naBaTh W3yueHHBIC TEOMETPUYECKUE (UTYpBI, OMpENeNsiTh HX
B3aMMHOE pACIIOJIOKEHHE, U300paxkarb TreoMeTpuueckue (UTYpHI,
6.1 BBITIOJIHSITH YEPTEXKU I10 YCIOBUIO 3a/1a4u. 3MepsITh TMHEHHBIC U YTIIOBBIE
BeNMYMHBL. Pemiate 3a71aun Ha BBIYMCICHHUE JUIMH OTPE3KOB M BEJIMYUH
YIJIOB

Jlenats rpyOyr0 OLICHKY JIMHEHHBIX W YTJIOBBIX BEIHYWH IPEIMETOB B
6.2 pealibHOM KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznuuaTh pasmepbl
ATUX 00BEKTOB IO MOPSIKY BETUUMHBI

6.3 CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM
[Tonp30BaThcss MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJB30BATh
6.4 MPU3HAKA U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB IPH PEHICHUH
3a1a4

[TpoBoUTH JIOTHYECKHe paccyxaeHus c UCIOJIb30BAHUEM
reOMETPUUYECKUX TEOPEM

6.5

[Tonb3oBaTbCst MpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
6.6 CBOMCTBOM MEJIMaHbl, MPOBEAEHHOW K THUIOTEHY3€ HPSIMOYIOJIbHOIO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1au

Onpenenars MapauieTbHOCTh MPSAMBIX C TIOMOIIBIO YIJIOB, KOTOPHIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensaTh MapalIebHOCTh MPSMBIX C

6.7 o o .
IIOMOIIBI0 PABEHCTBA PACCTOSHMM OT TOYEK OJHOM NIPSIMOM 10 TOYEK
JIpYyrou npsmou

6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare

[TpoBOANTH BBIYMCIIEHUS U HAXOAUTh YUCIIOBbIE U OyKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKHMX 3aJayaX C HCIOJIb30BAHUEM CYMMBI YIJIOB

6.9 TPEYroJbHUKOB U MHOTOYT'OJIbHUKOB, CBOICTB YIJIOB, 00pa30BaHHBIX MIPU
NEPECECUCHUN  JIBYX IMapalUIeJIbHBIX IMPAMBIX  cekyuiel. Pemars
IIPAaKTHUYECKHE 3a7]a4H Ha HaXO0KJICHHUE yTIIOB

Brnaners moHATHEM T€OMETPHYECKOIO MECTA TOYECK. YMETh OMNPEACATh
6.10 OMCCEeKTpUCY yIJIa M CEPEeIUHHBIA TEepPIEeHINKYIIp K OTpPe3Ky Kak
reOMETPUUYECKUE MECTa TOUEK

@opMynHMpOBaTh ONPEAEIEHUS OKPYKHOCTH U KPyra, XOpJbl U JHAMETPA
6.11 OKPY’KHOCTH, IIOJIb30BAaTbCsl HUX CBOWCTBAMHU. YMEThb IIPUMEHATH 3TH

CBOMCTBA IIPU PELICHNUHU 3a7a4

BirageTs moHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh

6.12 HaxoauTh e€ ueHTp. Ilonb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
VIJIOB TPEYTOoJIbHUKA NEPeceKaloTcsi B OJHONM TOYKE, U O TOM, YTO
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CepeIMHHbIC MEePIECHIUKYJIISPhI K CTOPOHAM TPEYTOJIbHUKA MEePEeCceKatoTCs
B OJJHOH TOYKE

Brianets moHsTHEM KacaTelnbHON K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOit
6.13 0 NEPIEHIUKYISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus

ITonw30BaThCA HpOCTGﬁH.IPIMH r€OMCTPUIYCCKUMU HEpaBCHCTBaMU,
IIOHHUMATDb UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.14

HpOBOI[I/ITB OCHOBHBIC TCOMETPUUCCKUC ITOCTPOCHUA C ITIOMOIIBIO HUPKYJIA

6.15 .
Y JINHEUKH

8 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 001IIero 00pa3oBaHusA

6 I'eomeTpus

Pacnio3naBate OCHOBHBIC BU/bI IIeTI:»IpéXer.]'H:'HI/IKOB, HX JJCMCHTHI,
II0JIb30BAThCS MX CBONCTBAMU IIpU pCHICHUH IT'COMETPUUCCKUX 3aayq

6.1

[IpumMeHsATh CBOWCTBA TOUYKHU MIEPECEUCHHS MEIMAH TPEYTOIbHUKA (IIEHTpa

6.2
Macc) B PEIICHUH 3a]1a4

Brnagers mnoHsATHEM CpelHEW JMHUM TPEYTrOJbHUKA U  TpAIELHH,
IPUMEHSTh HX CBONCTBA IpU pEHIEHUH TE€OMETPUUYECKUX 3aj]ad.
[Tonb3oBatbes Teopemoit Paneca M TEOPEMOM O HPOMOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIICHUs IPAKTUUECKUX 3aj1a4

6.3

[lpumeHsATHP  TpPU3HAKM  [MOAOOWS  TPEYrOJILHUKOB B pEIICHUH
T€OMETPUYECKUX 3a]a4

6.4

[Tons3oBatbess Teopemoil IIudaropa mis pemeHus reOMETpUUYECKUX H
MPAKTHYECKUX 331a4. CTPOUTHh MaTEMaTUYECKYIO MOJIEIb B MPAKTUYECKUX
3aJ1a4ax, CaMOCTOSITENIbHO JI€JIaTh YEPTEK U HAXOIAUTh COOTBETCTBYIOIINE
JUTUHBI

6.5

Brnaners noHATHAMM CHHYyCa, KOCHHYCAa M TaHIE€HCA OCTPOro yria
6.6 MPSMOYTOJIBHOTO TpeyroibHuKa. [10p30BaThbCsl 3TUMU MOHSATUAMM IS
peLIeHNs TPaKTUYECKUX 3a1a4

Bbruucnare  (pa3auuHbIME - crioco0amM) IUIOIIA[L TPEYrojbHHKA H
IUIONIaId  MHOTOYTOJNBHBIX Guryp (mois3ysch, TJI€ HE00X0IuMo,
KaJIbKyJIsTOpoM). IIpuMeHATh NOdydYeHHblE YMEHHMS B TNPAKTHUECKUX
3ajauax

6.7

Bnagers MOHATHSAMHU BIOMCAHHOTO M IIEHTPAJIbHOIO YIJa, MCIOJIB30BATh
6.8 TEOPEMBI O BIIMCAHHBIX yIiaxX, yIJlax MEXKIAY XOpAaMH (CEeKYIUMU) U yTIie
MeXJly KacaTelbHON U XOpA0H IpHU pellIeHUH FreOMETPUUECKHX 3a1a4

BJ'Ia)ICTI) IIOHSATHUEM  OIIMCAaHHOI'O '—IGTI)IpéXYFOJ'[BHI/IKa, MIPUMCHATH

6.9 < .
CBOHMCTBA OIMMCAHHOI'O YCTBIPCXYTOJIbHUKA ITPHU PCHICHUUA 3aJ1aY4

[TpuMeHATH MOTy4YEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTeMaTUYeCKHe
MOJIENI JIIsl 3a/1a4d pPealbHOW JKM3HM W TPOBOJAUTH COOTBETCTBYIOIIHE
BBIYUCIICHUSI C IPUMEHEHUEM M0100USN TPUTOHOMETPUH (TIONIB3YSACH, T1e
HE00X0IUMO, KAJIbKYJISITOPOM)

6.10
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9 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'O 0011Iero 00pa30BaHUA

6 ['eomeTpus

3HaTh TPUTOHOMETpHUYECKHE (DYHKUIMU OCTPBIX YIJIOB, HaXOAWUTh C HUX
MOMOIIbIO  Pa3UYHbIE BJEMEHThl MPSIMOYTOJIbHOTO  TPEYTroJbHUKA
(«pelieHue MPSMOYTOJBHBIX TPEYTOJbHUKOBY»). HaxomuTs (¢ momoruisio
KaJBKYJISITOPA) JUIMHBI U yTIIbI AJ11 HETAOMUYHBIX 3HAUCHUN

6.1

ITonb3oBarbcs dbopmynamu MIPUBEIAECHUS u OCHOBHBIM
6.2 TPUTOHOMETPUYECKUM TOXKIAECTBOM [UIsl HAXOXKJIECHHUS COOTHOUICHUI
MEK]ly TPUTOHOMETPUYECKUMU BEJIMUUHAMU

Hcnonb3oBath TEOpeMbl CHHYCOB U KOCHHYCOB JJIi HAaxOXJIEHUSA
6.3 pa3IMYHBIX JJIEMEHTOB TPEYroJlbHUKA («PEIICHHE TPEYTrOJIbHUKOBY),
MPUMEHSATH UX TIPU PEIICHUU T€OMETPUUICCKUX 3a1au

Bnanerr mnoHATHMSMH TpeoOpa3oBaHUs 1MONO0OWS, COOTBETCTBEHHBIX
2JIEeMEHTOB TOJM00HBIX ¢uryp. I[lonp3oBaThCcsi CBOWCTBAMHU TOIOOHS
NPOU3BOJILHBIX (DUTYpP, YMETh BBIYUCIATH JUIMHBI M HAXOJWUTh YTJBI Y
nonoOHbIX (uryp. IlpuMeHATH cBOWCTBA TOMOOMS B MPAKTHYECKUX
3ajauax. YMETh MPUBOAMUTH MPUMEPHI TIOJOOHBIX GUTYDP B OKPYIKAIOIIEM
MUpE

6.4

[Tonb3oBaThcsi TeopeMaMH O TIPOU3BEACHUH OTPE3KOB  XOpH, O

6.5 .
MMPOU3BCACHUHN OTPE3KOB CCKYIIIUX, O KBAJAPaTC KaCaTCIbHOU

[Tonp30BaTbcsl BEKTOpaMU, IOHUMATh UX TEOMETPUUECKUN U (PU3NYECKUN
CMBICJI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3NUECKUX 3a]1a4.
ITpyuMeHATh cCKaJIIpHOE TPOU3BEACHNUE BEKTOPOB Ul HAXOKICHUS IIMH U
yTJIOB

6.6

ITons30BaThCSA MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, NPUMCHATH €ro B
pCeICHUN TCOMETPUUCCKUX U ITPAKTUYCCKUX 3a1a1

6.7

BJ'IaILCTB MOHATHUAMU ITPABUIIBHOT'O MHOTI'OYT'OJIBHUKA, JJIMHBI OKPYKHOCTH,
JJIUHBI OAYTHU OKPYXHOCTHU U paI[I/IaHHOI\/JI MCpPBI yIja, YMETh BBIYUCIIATH
miomanab Kpyra mu c€ro JacTei. HpI/IMeHHTB IMNOJIYYCHHBIC YMCHHS B
MPAKTUYCCKUX 3aladax

6.8

HaxonuTh ocu win HEHTPBl CUMMETPUM (PUTYp, MPUMEHSATh ABHXKEHHS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.9

[TprMeHsITh OTyYeHHbIE 3HAHUSI HA TPAKTHUKE — CTPOUTh MaTeMaTHUYECKHE
MOJIEIN sl 3ajad PEaJbHOM JKU3HM U IPOBOAUTH COOTBETCTBYIOIIHE
BBIUMCJICHHS C IPUMEHEHUEM O0I00USIM TPUTOHOMETPUUYECKUX (PYHKIIHMA
(T10JIB3YSCh, I/Ie HEOOXOIUMO, KAIBKYJISITOPOM)

6.10
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KVIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

8 KJIACC

Kona
6
6.1
6.2

6.3

6.4
6.5

IIpoBepsieMblii 31eMeHT COAEPKAHUSA
I'eomerpus

Hauanbnubie noustus reomerpuu. Touka, npsmasi, OTpe30K, Jyd. Yrou. Bujsl
yIioB. BeprukanbHble W CMEXHBIE yribl. buccekrpuca yria. Jlomanas,
MHOI'OyroJibHUK. [lapanienbHOCTh U NEPIEHANKYIISIPHOCTD ITPSIMBIX

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOW cumMMmeTpuH. [Ipumepsr
CUMMETPHUU B OKPYIKAIOIIEM MUPE

OCHOBHBIE TIOCTPOCHHUSI C TIOMOIIBIO IUPKYJIST U JUHEUKH. TpeyroiabHUuK.
BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA

PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
TPEYrOJIbHUKA

CaoiicTBa U IpU3HAKK PaBHOOEIPEHHOro TpeyroipHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB

CBolicTBa M NpU3HAKKU NapajuledbHBIX NpsAMbIX. CyMMa yIJIOB TpeyroJibHHKA.
BHewnue yrisl TpeyrojpHuKa

[IpssMoyronbHblii  TpeyrodbHUK. CBOWCTBO  MeAWaHbl  IPSIMOYTOJIBHOTO
TPEYrojbHUKa, MpOBeAEHHONM K  rumoreHy3e. IIpusHaku  paBeHcCTBa
MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIBbHBIN TPEeyroJdbHUK C yIiioM B 30°

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOW, TeopeMa O OosblieM yriae u OOoJNbIIeld CTOPOHE TpPEyroJbHUKA.
IlepnenuKyIsp U HAKJIOHHAs

'eomerpuueckoe Mecto Todek. buccekTpuca yrima W CepeIMHHBINA
MEPIEHIUKYIIAP K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOYEK

OKpy’KHOCTb U KpyT, XOpZla U AMAMETP, UX CBOMCTBA. B3auMHOE pacnonoxeHue
OKpYXHOCTH U npsiMoii. KacarenbHast 1 cexyIas K OKpy>KHOCTH

Oxpy’XKHOCTb, BNMCaHHas B yroji. BrnucanHas M onucaHHas OKpPY>KHOCTH
TpeyroJibHUKa

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

UYersipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
[IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

Tpaneuus, paBHoOOKast Tpamenus, e€ cBoiicTBa M mpus3Haku. [IpsMoyronbHas
Tpanenus

Meron ynBoenus Mmenuansl. LleHtpanbHas cummerpusi. Teopema daneca u
Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

CpCIlHI/IC JIMHUUA TPCYTOJIbHUKA U TPAIICIIUH. HCHTp MacC TPCYTroJbHUKA
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[TonoGue TpeyronpHUKOB, Ko3hduument mnomodus. Ilpusznaku mnomodus

6.6 TpeyrojabHUKOB. [IpruMenenue nogo0ust npu peleHu NPakTUYeCKUX 3a/1a4

6.7 DopMyIbl I IO TPEYTroIbHUKA, TapajjienorpaMmma, pom0a u Tpanenuu

6.8 CpoiicTBa 1uiomaaei reomerpudeckux ¢uryp. OTHOIICHHE TIUIOIIAACH
noI00HBIX uryp

6.9 Brrunciienue miomaned TpeyrojJbHUKOB M MHOTOYTOJBHHKOB Ha KJIETYATOU
Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun

IMPAKTUYCCKUX 3aaa4d

CuHyc, KOCHHYC, TAaHI€HC OCTPOrO YIJla HPSAMOYIOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECCTBO. TpHUroHOMETpHUecKue (YHKIHU
yriioB B 30°, 45° u 60°

BrucanHble U EeHTpajIbHbIE YIUIbI, YTOJI MEXKIY KacaTeabHOW U XOPIOM. YTIibl

6.12 MEXY XOpJIaMH U CEKYIIMH

6.13 BrnucanHble U ONMCAHHBIE YETHIPEXYTONIbHUKU

6.14 BsanMHuoe pacnonoxenue IByX okpyskHocteil. Kacanue okpyxHocTeir. OOmme

KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaHUSA

6 I'eomeTpust

6.1 Cunyc, kocunyc, tanredc yrios or 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXIecTBO. DOPMYITBI IPUBEICHUS

6.2 Pemenne TpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB

6.3 ITpeoOpaszoBanue nogodus. [logobue cOOTBETCTBEHHBIX HIEMEHTOB

6.4 Teopema 0 mpoU3BEAECHUU OTPE3KOB XOpJl, TEOPEMBI O POU3BENCHUH OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, umHa (MOAYJb) BEKTOpA, COHAPABICHHBIE BEKTOPHI, IPOTHBOIOIOKHO

6.5 HampaBJiICHHbIE BEKTOPBl, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
Olepanuy HaJ BeKTOpamH. Pa3io)keHHe BEKTOpa MO JBYM HEKOJUTMHEAPHBIM
BEKTOpam

6.6 Koopaunatsl BekTopa. CkalsipHOE MPOU3BEACHUE BEKTOPOB, NPUMEHEHHE JUIs
HaXOXKJCHMS JUIUH U yTJIOB
JlekapTOBbl KOOpAMHATBHl Ha IUIOCKOCTH. YPaBHEHHs MpPSIMONH U OKPY>KHOCTH B

6.7 KOOPJMHATAX, MEPECeYCHUE OKPYKHOCTEH M NPsAMBIX. MeToj KOOpPAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI

6.9 JlnuHa okpy)HOCTH. I'panycHas u paguaHHas Mepa yria, BRIYUCICHHE JUIMH YT

OKPYKHOCTEH
6.10 [lmomane kpyra, cekTopa, CErMeHTa

JIBWOKEHUS TUUIOCKOCTH W BHYTPEHHHE CHUMMETpUU Guryp (diaeMeHTapHbIC

6.11 s
npencrasienus). [lapamiensHslii nepenoc. [ToBopot
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ITPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pPe3yJbTATAM O0CBOCHUS
NPOBEPsIeMOr0  OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEr0
TpedoBaHus o0pa3oBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUAMHU: MHOXECTBO, IOJMHOXKECTBO,
orepanuu HaJl MHOKECTBAMH; YMEHHE OIEPUPOBATH MOHITHIMH: Tpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PEUICHUH 33]1a4; YMEHHE
UCTOJIb30BaTh TpaUuecKoe MPEACTABICHUE MHOXECTB JUISI ONUCAHUS
pealIbHBIX MPOIIECCOB U SBJICHUM, PU PEIICHUH 3a/1a4 U3 APYTUX YUSOHBIX
IIPEIMETOB

YMeHue onepupoBaTh IOHATHUAMM: OIPEIEICHUE, aKCMOMa, TeopeMma,
JI0Ka3aTeNbCTBO; YMEHME  paclo3HaBaTb MCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUS, IIPUBOAWTH IPUMEPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAaHU U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue OInepupoBarh IOHATUSAMU: HATypaJlbHOE YHUCIO, IIPOCTOE U
COCTaBHOC YUCJI0, ACTIUMOCTDb HATypaJIbHbIX YU CCII, IPU3HAKHU JCJIMMOCTH,
1eJI0e YUCI0, MOAYJIb YKciia, OOBIKHOBEHHAs IpO0b U AecITUYHAs ApoOb,
CTaHJIAPTHBIA BUJI YHUCIIA, PALIMOHAIBHOE YUCIIO, MPPALMOHAIILHOE YHCIIO,
apuMeTHUecKUil KBaJIpaTHBII KOPEHb, YMEHHE BBHIMOIHATH IEHCTBUS C
qucjaMy, CpaBHUBATb W YIIOPAAOYMBATH 4YHCJIA, PCACTABIATL YHCIa Ha
KOOPJIMHATHOW IPSIMOM, OKPYIJIATh YMCIA; YMEHHUE JI€JaTh NPUKUIKY U
OLICHKY pe3yJibTaTa BbIYMCICHUI

YMeHue ornepupoBaTh IMOHATUSAMU: CTENEHb C IEJIBIM I10Ka3aTeleM,
apudMeTHUeCKuil KBaJapaTHBIH KOPEHb, MHOIOWIEH, aireOpanyeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJIblie

4 eIMHUIIbl; YMEHHUE BBIIOJIHATH pacu€rsl Mo ¢opMmyiaM, mpeodpa3oBaHus
LENbIX, IPOOHO-PAllMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUH C KOPHSIMH,
pa3I0KEHUE MHOTOWIEHA HA MHOYKUTENH, B TOM UHCJIE C UCIOIb30BAHUEM
(bopMyJ1 pa3HOCTH KBaJpaToB U KBaJpaTa CyMMbl U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMHU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IMIEPEMEHHOM;
yMEHHE pellaTh JUHEWHble U KBaJpaTHBIE ypaBHEHHUSA, IPOOHO-
pallMOHAIIBHBIE YPABHEHHUS C OJHOM TEPEMEHHOM, CHUCTEMBI JIBYX
5 JIMHEVHBIX YpPAaBHEHWM, JIMHEWHBIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJpaTHbBIE U APOOHO-pAIlMOHAIbHBIC HEPABEHCTBA C OJTHOM IMePEMEHHOM,
B TOM YHCJIE IIPU PEUIEHUHU 3a/1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/71a4; YMEHUE HCMOJIb30BATh KOOPAUHATHYIO MPSIMYI0 U KOOPJIUHATHYIO
TUIOCKOCTH JIJIs1 1300pakeHUs pelIeHU ypaBHEHHI, HEPABEHCTB U CHCTEM

YMeHue ornepupoBaTh MOHATHAMU: (YHKUIMA, Tpaduk (QyHKIUH, HyIH
GYHKIUM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHMs, HauOoJsblllee M HAaWMEHbIEE 3HAYEHUS (DYHKIUH;, yMEHHe
6 ONEpPUPOBATh MOHATHAMU: TMpsAMas ITPONOPIUOHAIBHOCTh, JIMHEHHAs
byHKUMsA, KBagpaTuyHas (QyHKIUSA, oOpaTHas MPONOPLUOHATBHOCTb,
napaboiia, runep0osa; yMeHue CTpouTh rpa@uku pyHKINN, UCTIONB30BaTh
rpaduKy 7Sl ONpENETCHUs] CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
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peleHns 3a/a4 U3 APYTUX y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yMEHHE BbIpakaTh GOpMyIIaMU 3aBUCUMOCTH MEXKIY BETMUUHAMU

Ymenue OIepupOBaThH MOHSITUSMU: MOCJIEZI0BATEIbHOCTb,
apudmMeTHuecKas U TeOMEeTpUIecKasi MPOTPECCHH;, YMEHUE HCIIOIb30BATh

7 CBOIiCTBa mocneaoBaTeabHOCTEN, (POPMYIIBI CYMMBI U OOILIErO YjieHa MpH
peleHny 3a7ad, B TOM YHUCIIe 3a7ad U3 JAPYTruX y4eOHBIX MPEAMETOB H
peaTbHOU KU3HU

VYMeHue pemars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ HAa MPOLEHTHI, A0JIH
¥ 4acTH, ABIDKEHHE, paboTy, IIEHy TOBAPOB M CTOUMOCTH MOKYIIOK U yCIIYT,
HAQJIOTH, 33Jayd M3 OOJIACTH YIPABICHMUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); YMEHHE COCTABIISATH BHIPAXKCHNUS, YpaBHEHHsI, HEPABEHCTBA U
CHUCTEMBI 110 YCJIIOBMIO 3aJa4M, HMCCIIEI0OBAThb IIOJy4YEHHOE pELIEHUE U
OLICHUBATh MPABJIONIO0OHOCTH MOTYUYCHHBIX PE3yJIbTaTOB

YMeHue onepupoBath NOHATHAMH: (PUTYpPa, TOUKA, OTPE30K, IpsIMasi, JIyd,
JOMaHasi, YroJ, MHOTOYTOJIEHUK, TPEYTOJIbHHK, PaBHOOCAPEHHBIH U
PaBHOCTOPOHHHMI  TPEYTOJILHUKH,  TPSMOYTOJBHBIA  TPEYTOJIbHUK,
MeIuaHa, OHMCCEKTpHCa ¥ BBICOTAa TPEYTOJbHHKA, YETHIPEXYTONbHUK,

9 napajjieiorpaMM, — poM0O,  NPSMOYTOJIBHUK,  KBajpaT,  Tpamelus;
OKPYXXHOCTb, KpYT, KacaTelbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemiath 3a1a4u, B TOM YUCJIE U3 TOBCETHEBHOMN KHU3HH,
Ha HAaXOXJCHHWE I'€OMETPUYECKUX BEIMYMH C IMPUMEHEHHEM H3y4YCHHBIX
CBOWCTB Quryp u pakToB

VYMeHue onepupoBaTh IOHATHUSMHU: paBEHCTBO (Uryp, pPaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX, YIOJ
MEXJY HNpSAMbIMH, NEPHEHIUKYJSAP, HAKIOHHAsA, NPOEKUMs, Mojodue
10 ¢uryp, nogoOHbIE TPEYrOJIbHUKH, CUMMETPUSI OTHOCHUTEIbHO TOYKU U
OpsSMOM; yMEHHE paclo3HaBaTb pPAaBEHCTBO, CUMMETPUI0 M TOA00HE
¢uryp, napajsuieaIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMbIX B OKPY>KaIOILIEM
MUpe
VYMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, YroJl (BeJIWYMHA
yTIj1a, CAHYC U KOCUHYC yTJIa TPEYToJIbHUKA), IUIOIIa/lb; YMEHUE OIIEHUBATh
pasMepsl NpPEIMETOB M OOBEKTOB B OKpY)KAIOLUIEM MHpE; YMEHHe
IPUMEHSTH (POPMYJIbI IEPUMETPA U IUIOMIAIN MHOTOYTOJIbHUKOB, JJIMHBI
11 OKpY)KHOCTH ¥  IUIOIIagd  Kpyra, oObemMa  MpsSMOYTOJBHOTO
napajulefienunena;  yMEHWe  IPUMEHATh  IPHU3HAKW  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyTOJIbHUKA, TEOpEMY
[Tugaropa, TpUroHOMETPUYECKUE COOTHOLIEHUS JJIl BBIYMCIEHUS JUIMH,
PacCTOSHUH, IO

YMmeHue u3o0pakaTb IUIOCKME  (urypsl ¥ MX  KOMOMHAIMH,
IIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIIMCaHHIO

12

YMmeHne ONEpHUPOBATH MMOHATHAMU: NIPAMOYTOJIbHASA CUCTEMA KOOPAWHAT,
KOOpJMHAThl TOUKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEECHUE BEKTOPA Ha

13 YUCJIO, CKAJSIPHOE IIPOM3BEJIECHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIs IPEJICTABICHUSI IaHHBIX U PELIEHUS 3a/a4, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaibHON KU3HU

YMmenne OIICpHUPOBATE NOHATHAMMU: CTOJIOMKOBEIE U KpPYTOBEIC JHarpaMMmablI,

14
T8.6J'II/ILU>I, Cpe€aHee apI/I(l)MCTI/I‘leCKOC, MEauaHa, HauOobIIeE U
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HAaUMEHbIIIee 3HAYCHUS, pa3Max YUCIOBOTO HAaOOpa; YMEHHE W3BIICKATH,
MHTEPIPETUPOBATh U IPE0OPa30OBbIBaTh HH(POPMALINIO, TPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPaKaIOIy 0 CBOMCTBA U XapaKTEPUCTUKH
peallbHbIX MPOLIECCOB M SBIICHUH; YMEHHUE PACIO3HABATh W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLEM MUPE

YMeHue onepupoBaTh IOHATUSAMU: CIIy4alHbIM ONBIT (CiydalHBIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE  (DJIEMEHTApHBIA  MCXON)
CJIy4aifHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHUE
HAaXOAUTb  BEPOATHOCTH  CIIy4aHbIX COOBITUH B  ONBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSMU; YMEHUE PEIIaTh 3a/1a4H

15 METOJIOM OpraHM30BaHHOrO Iepedopa U C HCIOJIB30BAHMEM IIpaBUIIa
YMHOXXEHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTH PEAIbHBIX COOBITHH M
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpY’KarollleM MHpPE M B KU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MACCOBBIX SIBJICHUSX

YMeHnue BIOUpaTh NOAXOAAIMINN N3YUEHHbIN METO1 U1 PELLEHUS 3a1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HHM, PacCIO3HABATh IPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,

16
OMIMCBHIBATh OTACIIBHBIC BBIOAIOIMUECCA PE3YJIIbTAThI, IIOJYYCHHBIC B XOJIC
Pa3BUTHA MAaTECMAaTUKHN KaK HAYKHU, IPUBOAWUTD IIPUMEPLI MAaTEMATUICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBCHHOM U BCCMHpHOﬁ HUCTOpHUHU
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Hucna v BIYMCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 OOBIKHOBEHHBIC U JIECATUYHBIC APOOH, MPOLEHTH, OECKOHEUHBIE MEPHOANYECKHE
npodu
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ palioHaAIbHBIMU YACIaMU
1.4 JleiictButenbHbie 4ucla. ApudMeThdecKkue oOrepanuu ¢ JCHCTBUTEIbHBIMU
qHCcIaMu
15 [Tpubnuxénnsle BBIMMCICHUA, MpABHIA OKPYIJICHMA, IPUKHIKA 1 OLeCHKa
pe3yJibTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
29 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3aTeseM. CBolicTBa
CTENEeH!
23 MHorousneHsl

24 Anrebpanyeckas 1po0b
Apudmerndeckuii KOpeHb HaTypaibHOH crerneHu. [leiicTBus ¢ apuMeTHIECKUMU

25 KOPHSIMU HAaTypaJbHOW CTENEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Lenbie n NpoOHO-pallMOHaNbHble ypaBHEHHMs. CHCTEMbl U COBOKYIHOCTH
YpaBHEHUI
3 Lensle m npoOHO-parioHaIbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
HEPaBEHCTB
33 Pemenuie TekcTOBBIX 3a71a4
4 YucnoBsle OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmya cI0KHBIX IPOIEHTOB
5 OyHKINH
@Oynk1us, cocoOsl 3aaanus yHkuun. I'paduk pynxmnun. O6nacTs onpeaeneHus u
51 MHO>KeCTBO 3HaueHui pyHkumu. Hynu @pynkunu. IIpomexxyTku 3HaKOIIOCTOSIHCTBA.
o IIpoMe)XyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBI (DYHKIHH.
Haubonbiiee u HanMeHbllIee 3HaUeHUE (QYHKINUN Ha IPOMEKYTKE
6 Koopannats! Ha IpsMOi1 U INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gpurypsl u ux cBoicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpudeCcKux BEIUUYUH
[okyMeHT co3aaH B anekTpoHHow copme. Ne 124 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X. B SINNEKTPOHHbIA

CrpaHuua 23 3 26. CTpanuua cosaara: 17.11.2025 10:26 =¥ TATAPCTAH



7.6

8.1
8.2
8.3
8.4
8.5

BekTopsl Ha IIII0CKOCTH
BeposiTHOCTB 1 cTaTUCTHKA
OrnucarenpHas CTaTUCTUKA
BepositHOCTB
Komb6unaropuka
MHoxecTBa

I'padmr

[okyMeHT co3aaH B anekTpoHHow copme. Ne 124 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X.

CtpaHuua 24 n3 26. CtpaHuua cosgaHa: 17.11.2025 10:26

g SIEKTPOHHBIN
¥ TATAPCTAH



YYEBHO-METOAUYECKOE OBECIIEYEHHE

1. T'eomerpus. 7-9 knacc. YueOnuk / Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u
ap., AxuunonepHoe obmectBo «M3narensctBo «IIpocBernenne»

2. T'eomerpus. 7 knacc / Mepamsik A.I'., [Tononckuit B.b., Sxup M.C.
3. T'eomerpus. 8 kiacc / Mepansk A.T'., I[lonouckuit B.B., Skup M.C.
4. Teomerpus. 9 knacc / Mepsmsik A.I'., [Tononckuit B.b., Sxup M.C.
5. Teomerpus. 8 kiacc YranyOnénusiid ypoBens/ Bomukesny M. A.
[okyMeHT co3aaH B anekTpoHHow copme. Ne 124 ot 17.11.2025. UcnonHuTtens: MNaHuesa O.X. B I/IEKTPOHHbBINA

CrpaHuua 25 13 26. CTpanuua cosgaHa: 17.11.2025 10:26 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 124 o1 17.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBaHue nHngumnposaHo: 17.11.2025 10:26

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Tawnesa 1.X. 17.11.2025 - 10:27

[okymeHT co3aaH B anekTpoHHon copme. Ne 124 ot 17.11.2025. Ucnonnutens: MaHnesa O.X. N IIEKTPOHHbIA
Ctpanuua 26 s 26. CtpaHuua cosgana: 17.11.2025 10:27 =¥ TATAPCTAH



