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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OAMH M3 OCHOBHBIX Pa3/EiOB IIKOJIBHOM MaTeMAaTHKH, UMEIOIINI CBOEH
LEeJIbI0  00ECNeYUTh M3y4YEeHHE CBOMCTB M pa3MepoB (UIyp, MX OTHOIIEHUH U B3aUMHOE
pacmojIoKEeHUe, ONUPAcTCd Ha JIOTMYECKYIO, NOKa3aTEeNbHYIO JMHUIO. LleHHOCTh u3ydeHus
TeOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEro 00pa30BaHUs 3aKII0YAETCS B TOM, YTO 00yJarouiics
YUUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHMUS,
JIOKa3bIBaThb WCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPBI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHHs «OT NPOTUBHOT0», OTJINYATh CBOICTBA OT MPHU3HAKOB, (JOPMYIMPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaUeHUE JOKa3aTelbHas JUHHUS UMEET JUIsl YriIyOJEHHOTO H3ydYeHHs
MaTEeMaTHKH.

[lenbro M3y4eHHs] TEOMETPHUH SBIAECTCA MHCIONb30BAaHME €€ KaK HHCTPYMEHTAa IIpU
pPEIIEHNN KaK MaTeMAaTU4YECKUX, TaK M IPAKTHUUECKHUX 3a/lay, BCTPEUYAIOIIUXCS B peaabHOU
xu3HU. OOyyaromuics JOKEeH HAYYUThCS ONpEeAesaTh T€OMETPUUECKYI0 (UTypy, ONHCHIBAThH
CIIOBaMU YepTEX WIM PUCYHOK, HAWTH TIUIOIIAAb 3€MEJIbHOTO Y4YacTKa, pacCUUTHIBAThH
HEOOXOIMMYIO JJIMHY ONTOBOJOKOHHOrO KaOens uiu TpeOyemble pa3Mmepbl Trapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHAS JIMHUS B U3YUYEHUH I'€OMETPHUH.
IIpu pemenuu 3amad  NPAKTUUYECKOTO  XapakTepa OOydaloUIMiics  YYUTCS  CTPOHUTH
MaTEeMaTHYECKUE MOJENIM pealbHbIX JKU3HEHHBIX CHUTyaldil, NpPOBOJAWUTH BBIYUCIEHUS U
OLICHHUBATH aJICKBaTHOCTH MOJIyY€HHOT'O Pe3y/bTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriayOJ€HHOrO M3y4eHHUs] T€OMETPHHU COCTOUT B TOM, YTO
oOyyaromuecss He MPOCTO 3HAKOMSTCS C ONpPEeeNEHHBIMH MTOHATUSMH, @ YBEPEHHO OBJIAI€BAIOT
umu. CylecTBylonye TeMbl IPOrpaMMbl 0a30BOro Kypca FeéOMETpUM HU3ydaroTcs Ha Oosee
rIyOOKOM ypOBHE, a oOydwaromuyecs NPHOOPETarOT YMEHHs, TOMOTAIoNMe WM YBEPEHHO
IIPUMEHATH CBOM 3HAaHUS HE TOJBKO B MAaTEMATHKE, HO U B CMEXHBIX ITPEIMETAX, IPEKAE BCETO
¢u3uke M HH(POpMATHKE, a TAKKE IOJH30BATHCS TOIYYEHHBIMU 3HAHMSMHU TPU PELICHUU
IPAKTUYECKUX 3ajau.

CormacHo ydeOHOMY IUIaHy B 7-9 Kiaccax HW3ydaeTcs YIUIyOJIEHHBIA Y4eOHBIM Kypc
«l'eomeTpus», KOTOpBIA BKIIOYAET CIEAYIOLUIME OCHOBHBIE paslensl coiepxkanus: «Hagama
reometpun», «TpeyronbHukm», «OKpy)HOCTBY»,  «YeTblpéxyrompHukm», «llogobuer,
«OneMeHTbl TpuroHomeTpum», «llmomamm», a Takke «Merox KoopAuHAT», «BekTopb,
«IIpeobpazoBaHUs IIIOCKOCTHY.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoaurcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B
HEJIEINI0).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Hauajia reomerpuu

Hcropusi BO3BHMKHOBEHMS W pa3BUTUsA TeoMeTpuu. HauanbHble MOHATHS T'€OMETPHUHU.
Touka, mpsiMasi, 0OTpe30K, Jiyd. [loHsTHE 00 aKcHoMe, TeopeMe, T0Ka3aTeIbCTBE, ONPEICICHUN.

B3aumHoe pacrnonoxeHue Todek Ha mnpsMoil. M3MepeHue MIMHBI OTpe3Ka, pacCTOSIHHUE
MEXy TOUYKaMH.

[Tonymnockocts U yron. Buasl yrios. M3mepenue BeauuuwH yrioB. BepTukanbHble U
cMexHble yriel. llapamienpHple M NepHeHIUKYISIpHbIE HpsiMble. PaccTosiHMe OT TOYKM A0
npsimoid. buccekrpuca yria.

Jlomanas. Buasl nomasbix. JlimHa < somaHoil.  MuoroyronbHuku. [lepumerp
MHOTOoyrojpHuKa. [IoHATHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHBIE MIpeICTaBICHUS O PAaBEHCTBE (DUTYP, UX PACTIONOKEHUN, CHMMETPUH.

[Ipocteitmme noctpoenus. THCTpyMEHTHI i1 U3MEPEHUM U IIOCTPOCHUM.

TpeyrojibHuKH

Buast TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, PSIMOYTOJIbHBIE, TYyHOYTOJIbHBIE,
paBHOOeIpeHHbIE, paBHOCTOpOHHHUE. MennaHa, OMCCeKTpHCa M BHICOTa TPEYTOJIbHUKA.

PaBencTBo TpeyronpHukoB. IlepBbIi M BTOPOM NPHU3HAKM PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOeIpeHHbIE TPEYTrOJBHUKA M UX cBoWcTBa. [Ipu3Hak paBHOOEIPEHHOTO TPEYroOJbHUKA.
Tpetuil npru3HaK paBEeHCTBA TPEYTOJIbHUKOB.

CooTHoOILIEHN MEXAy CTOPOHAMH M yIiaMu TpeyrojbHuKa. HepaBeHCTBO TpeyroyibHUKA.
HepaseHncTBO 0 AyIMHE TOMaHOM.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOW cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY>KaIOIIEM MUPE.

[HapanneabHbie npsiMbie. CymMMa yIriioB MHOTOYI0J1bHHKA

[TapannenbHOCTh NPAMBIX, UCTOPUYECKUE CBENEHUS O nocrynare EBkinga m o ponu
JloGaueBCKOro B OTKPBITUM HEEBKIMI0BOM reomerpuu. CBOWCTBAa U NMPU3HAKH MapalIesIbHbBIX
npsamMbeix. CymMma yrioB TpeyrojibHHKa. BHemHue yribl TpeyrosibHMKa. CyMMa BHYTPEHHHX
YIJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIHHUX YTJIOB BBIMYKJIOIO MHOTOYT'OJIbHUKA.

IIpssMoyroJibHBIE TPEYTroJIbHUKH

[Ipu3Haku paBeHCTBAa MPSIMOYTOJbHBIX TPEYrodbHUKOB. [lepneHauKymsp M HakIOHHas.
CBONMCTBO MeIHWaHbl MPSIMOYIOJBHOIO  TPEYrOJIbHHKA, MPOBEAEHHOM K THIIOTEHY3E.
[IpssMOYyTONIBbHBINA TPEYTONBHUK C YTrIoM B 30°.

Oxpy:kHOCTH

[loHsATHS OKpPYXKHOCTH M Kpyra. ODJIEMEHThl OKPYXHOCTM M Kpyra: LEHTp, paauyc,
JIMaMETP, XOp/la, UX CBOMCTBA. B3anMHOE pacmosiokeHrne OKpyKHOCTH U npsiMoid. KacaTenbHas
U Ccekymas K OKpyxXHocTH. OKpyXHOCTb, BIHMCaHHasi B yroi. [Ipocreiimme mocTpoeHus c
MOMOUIBIO LIUPKYJIS U TUHENKH.

I'eomeTpnueckne Mmecra ToYeK

[lonsiTEe O reomeTrpudyeckoM Mecte Todek. lIpumepsl reoMeTpudyecKux MecT TOYEK Ha
I0CKOCTH. buccekrpuca yria u cepeMHHbIA NEPIEHIUKYISP K OTPE3KY KaKk T€OMETpUUYECKUe
MecTa Touek. OnucaHHas OKPYKHOCTh TPEyToJIbHHKa, €€ HEeHTp. MeTo ] reoMeTpu4ecKuX MecT
TOYEK P PELIEHUH FeOMETPUUECKHX 3ajau.

IHocTpoennsi ¢ NOMONIbIO HUPKYJIA U JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHMS MPOCTEHININX MOCTPOCHUM, STambl 3aJauyd Ha
IIOCTPOEHUs, PEIICHKE 3a1a4 Ha TIOCTPOECHUE LIUPKYJIEM U JINHEUKOM.



8 KJIACC

YeThIpéXyroabHUKH

[TapannenorpamMM, ero mnpu3Haku M cBoiictBa. IIpsiMoyroiabHMK, pomO, KBajpaT, HMX
npu3Haku W cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpanenus, €€ CBOWCTBA M IMPH3HAKH.
[IpsmoyromnbHas Tpanenus. CpeqHss JIUHUS TPANELUH.

Cpenssist nMHHA TpeyroJbHUKA. MeTon yIBOCHHMsS MEIHMaHbl TpeyrosbHHKAa. Teopema o
NIEPECEUCHUN MEIMaH TPEYTOJIbHUKA.

Teopema Qaiieca, Teopema 0 IPONOPLUUOHAIBHBIX OTpe3kax. Teopema Bapunbona s
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

IMoxooue

[Tomobue TpeyroapbHUKOB, KO3 dunueHt mogodus. [IpuzHaku momodust TPEyroabHUKOB.
[Ipumenenue mogooust pU perIeHNH FeOMETPUUECKUX U MMPAKTUYECKUX 3a]1a4.

IInomann

[Tonstne o mmomanu. CaoiicTBa miomaneil reomerpuueckux ¢uryp. Ilpocreiimue
dopMynBl UIS IUIOIIAAM TPEYrojbHHMKA, MapaiienorpamMma, pomo6a u Tpamneruu. [lmomanu
1o100HBIX (huryp. OTHOIICHHE TUTOMIAICH TPEYTOJIBHUKOB.

Teopema Iludaropa

Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa mpu permieHud MPaKTUYECKHX
3az1ad.

DJIeMeHThbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHT€HC M KOTAHI'€HC OCTPOr0 yIJIa NMPSIMOYIOJBHOTO TPEYTOJIBHHKA.
Tpuronometrpuyeckue ¢yHkiuu yrioB B 30° 45° u 60°. I[IpomopuuoHanbHBIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yr1abl B 4eThIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO

BrnmcanHble W LEHTpaJbHBIE YIUIBI, YTOJI MEXIY KAacaTeJIbHOW M XOPIOH. YTIIBI MEXAY
XOpAaMM M CEKyIUMMH. DBnucaHHbBIE W ONMCAHHBIE OKPYXKHOCTH TpPEYrOJbHMKA U
4eThIpEXYTroIbHUKY. (CBOMCTBA M NIPU3HAKM BIMCAHHOTO YETBIPEXYTOJbHMKA. B3aumHoe
pacronoxeHue IOByX OKpyxHocTei. Kacanume okpyxkHocteil. OOmme kacaTenbHBIE K JBYM
OKPYKHOCTSIM.

9 KVIACC

Pemenue TpeyroibHINKOB

Cunyc, xocunyc, taHreHc yrioB oT 0° go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
ToxkaecTBo. PopMyIbl npuBeaeHus. Pemienue TpeyronbHUKOB. Teopema KOCMHYCOB U Teopema
CHUHYCOB. PelieHne mpakTHYecKUX 3aJad C HMCIOJb30BAHHEM TEOPEMbI KOCHHYCOB U TEOPEMBI
CUHYCOB. PelieHne 3aja4 reoMeTpuueCcKOil ONTHKH.

Tpuronomerpudeckue (GopMyIIbl 71 TUIOIIAAN TPEYTOBHUKA, MTapajlieiorpaMMa, poMoa,
tpaneuuu. @opmyia ['epona. @opmyJia MIoONaAN BEITYKIOTO Y€THIPEXYTOJIbHUKA.

IHoxo6me TpeyroJibHUKOB

Xopabl U OJOOHBIE TPEYTrOJbHUKH B OKPY>KHOCTU. TeopeMa 0 Mpou3BeIeHHH OTPE3KOB
XOpA, TEOpPEMBbl O MPOU3BEIEHUU OTPE3KOB CEKYIIHMX, TeopemMa O KBaJpaTe KacaTeJbHOM.
[IpuMmeneHnue npu pemieHruu reomeTpudeckux 3agad. Teopembl UeBsl 1 Menenas. [lonstue o
TOMOTETHH.

MeToa KoopaAUHAT



VYpaBHeHHe TPSAMOM Ha IUIOCKOCTH. YTJIOBOW KOI((GUIMEHT U CBOOOIHBIN 4IEH, HX
reoMeTpuueckuil cmpici. [lapannenbHOCTh U NEPHEHIUKYISIPHOCTh MPSIMBIX (Yepe3 YIioBOU
Kod(purueHT).

VYpaBHeHHe OKpykHOCTH. HaxoxaeHue mnepeceyeHud OKpYXKHOCTE U TpsIMBIX B
koopauHarax. Dopmysia pacCTOSHUS OT TOYKM 10 npsaMou. llnomanes mapamnenorpamma B
KOOpAMHATaxX, MOHATHE 00 OpUEHTHPOBAHHOHN miomanau. [IpumeHeHue Merona KOOpPAMHAT B
IIPaKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUECKUX 3aa4ax.

BexkTopsl

Bekropsl Ha miiockoctu. CloXeHUE U BBIUWTAHUE BEKTOPOB — IpaBUiia TPEYroJbHUKA U
napajuiejorpaMmmMa. YMHOXEHHE BekTopa Ha uuciio. Koopaunatel BekTopa. CroxkeHue u
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YMCIIO B KoopauHatax. [[pumeHeHne BeKTopoB B
¢dusnke, HEHTP Macc.

[Monstne o Oasuce (Ha TUIOCKOCTH). Paszmoxkenuss BekTOpoB Mo Oazucy. CkamspHOe
IIPOU3BE/IEHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKEHUE B JEKAPTOBBIX KOOpPJIMHATAX.
JucTpuOyTUBHOCTD CKaJIsipHOTO Ipou3BeneHus. CKaJaspHOE MPOU3BEACHHE U MPOCLUPOBAHHE.
[IpuMeHeHne CKalsIpHOrO MPOU3BEACHHS BEKTOPOB ISl HAXOXKJEHHUA UIMH W YIioB. Pemenue
FEOMETPUUYECKHX 3aau C TIOMOIIBIO CKAJIIPHOTO NTPOU3BEACHHUS.

JJIMHA OKPYKHOCTH M INIOIIA/Ab KPyra

[IpaBunpHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH. ['pagycHas u panguaHHas Mepa yria,
BBIYHMCIIEHHE UIMH AYr OKpyxHoctei. Ilnomans kpyra, cekropa, cermeHta. Mcropuueckue
CBEJICHHS 00 U3MEPEHUH JITMHBI OKPY)KHOCTHU U TUIOIIATU KPyTa.

JABuKeHHS MJIOCKOCTH

IlentpanpHass cummerpusa. llentpansHo-cummeTpuunbie ¢urypsl. I[loBopor. OceBas
cuMMeTpust. PUrypel, CHAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPO ocu. [lapannensHslii nepeHoc.

[TonsitTue ABMXeHus U ero cBoiicTBa. PaBenctBo Quryp. IlposBieHus cummerpuu B
NpUpOJie, JKUBOMKCH, CKYJBNType, apxurekrype. Kommosummu nBkeHui (mpocteiiime
npumMepsl). [IpuMeHeHne B reoMeTpuyecKux 3a1aqax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBI YYEBHOI'O
KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBHI

JInuHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAMMBI M0 MAaTEMAaTHUKE XapaKTEPU3YIOTCS B
YacTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUA:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHMXKECHHSM POCCHUHUCKHMX MATEeMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIXKEHUN B IPYTHX HAyKaxX U MPHUKIaJIHbBIX
chepax;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3alid €ero Ipas,
IpEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (YHKUMOHMPOBAHUS PA3NUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEAyp TPaKIaHCKOTO OO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCKHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKCHUN
HayK{, 0CO3HAHUEM BaKHOCTU MOPAJbHO-3THUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha aKTUBHOE yYacTHe B PEIICHUU MPAKTUUYECKUX 3a7ad MaTeMaTHYeCKOi
HATPaBIEHHOCTH, OCO3HAHUEM BKHOCTH MAaTEeMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSHIKEHUHN BCel
YKU3HU JIJISL YCIIENTHOW TPO(ECCUOHATBPHON JACSITEIFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAaeKTOPUH O0Opa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOro BOCIMTAHMS

CIIOCOOHOCTBIO K JMOLMOHAILHOMY M OJCTETHYECKOMY BOCHIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHHH, PACCyXICHU, YMEHHUIO BUIETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOIr0 MO3HAHUS:

OpHUEHTAIMEe B JACSITENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak c@epbl 4YeJOBEUECKON MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIU3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTHYeCKOU
KyJbTYpOH KakK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM HaBbIKAMU MCCIIEI0OBATEIbCKON
NeATeTbHOCTH;

6) ¢usuyeckoro BocnUTAHHWS, (OPMHPOBAHUA  KYJbTYPbl 3I0POBbS H
IMOLMOHAIBHOIO 0JIAronoJIy4usi:

FOTOBHOCTHIO TMPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HMHTEpPEcax CBOETO 3J0POBbBS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (3I0pOBOE MUTAHME, COATAHCUPOBAHHBIM PEKUM 3aHSITUH U
OTHbIXa, peryispHas Qu3nueckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMSI:

OpUEHTAIIMEeN Ha MPUMEHEHHE MaTeMaTUYeCKHX 3HAHHWM U1 pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXarollel cpefpl, IMJIaHUPOBAaHUS IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCTEACTBUIA ISl OKPY>KaIoIeH cpefibl, OCO3HAHUEM TJI00ANIBHOTO XapaKTepa SKOJIOTHUYECKHX
npo0JieM U MyTel UX pPelieHus;



8) aganTanuu K M3MEHSIIOIIUMCS YCJIOBHSIM COLMATIBHON U NPHPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO EATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUThCS y APYTHX
Jr0fiel, MpUoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTBITA JPYTHUX;

HEOOXOMMOCTBIO B (DOPMHUPOBAHUHM HOBBIX 3HAHUH, (OPMYyIHMPOBATH HIEH, TOHSITHA,
rUnoTe3bl 00 00bEKTaxX U SBIEHUSX, B TOM YHUCIIE paHee HEH3BECTHBIX, OCO3HABATh NEMUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPeOYIOIIUMN KOHTPMEP, KOPPEKTHPOBaTb NPUHUMAEMBIE DPELIEHUS U
neicTBus, GOpMYIUPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (POPMHUPOBATH OMBIT.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynbprare OCBOCHHS MpPOTpaMMbl MO MaTEMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomerocss OynayT chOpMUPOBaHBI MeTampelMeTHbIe pe3YJbTaThl,
XapaKTEepU3YIOIIMECs  OBJIAJICHUEM  YHHUBEPCAJIIbHBIMUA  TO3HABATEIbHBIMU  JCHCTBUSAMH,
YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU JEHCTBUSIMHU M YHUBEPCAIBHBIMH PETYJISATUBHBIMU
NEUCTBUSIMU.

Ilo3naBaTe/bHbIe YHMBepPCAIbHbIE YUeOHbIe AeiicTBUS
Ba3oBble 1oruveckue aeicTBuA:

BBISBIIATE M XapaKTepH30BaTh CYNICCTBEHHbIC MPU3HAKM MaTEeMaTHYECKHX OOBEKTOB,
NOHSATHUH, OTHOIICHWH MEXIy TOHATUSMH, (OpMYyIHpOBaTh ONpPEAETCHUS MOHSATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKALUK, OCHOBAaHUS Uil OOOOIIEHHS U
CpaBHEHUsI, KPUTEPHH ITPOBOIUMOIO aHATN3a,;

BOCIIPHHUMATh, (OPMYJIHPOBATh W TPEOOPa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIC, EANHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISBJIATh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuns B (pakrax,
JAHHBIX, HAOMIONEHUSIX W YTBEPKICHUAX, TMpenjaraTb KpUTEPUU S BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JienaTh BBIBOABI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYCHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh JI0Ka3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPKACHUN (IpsSMbIe M OT MPOTHBHOTO),
IPOBOJUTH  CaMOCTOSITEIBHO  JIOKA3aTENIbCTBA MaTeMaTHYeCKHMX (DaKTOB, BBICTPAMBAThH
apryMeHTaluIo, MPUBOANTH NMPHUMEPHl U KOHTPIPUMEPHI, IPUMEHATh METOJ MaTeMaTHYEeCKOH
WHYKIUH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh CIOCO0 pemieHus: y4yeOHOW 3amaun (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOMSIIUN C YYETOM CaMOCTOSTENIBFHO BBIICICHHBIX
KpUTEPHUEB).

Ba3oBrble ncciegoBarejbcKue AeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (PMKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATENIFHO yCTaHABINBATH HCKOMOE
¥ TaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE,



MMPOBOAUTL MO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY 3KCIICPUMCHT, UCCJICAOBAHUC I10
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4ecKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENILHO (OPMYITUPOBaTH 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
Ha6JIIOI[eHI/ISI, HUCCIICOOBaHUAA, 9KCIICPUMCHTA, OLCHUBATL HOCTOBCPHOCTDH MOJIYUCHHBIX
pe3yIbTaTOB, BHIBOJIOB U 000OIICHUIA;

IIPOrHO3UPOBATh BO3MOXHOE PAa3BUTHE IMpoOIIecca, a TAK)KE BBIIBUTaTh MPEATNOI0KEHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:

BBIABJIIATHE HEAOCTATOYHOCTh U I/136I)ITO‘-IHOCTI) I/IH(l)OpMaHI/II/I, JaHHBbIX, H€O6XOI[I/IMI)IX JJIA
pelIeHus 3a/1a4;

BbIOHMpaTh, aHAIU3UPOBATh, CUCTEMATU3MPOBATh U HHTEPIPETUPOBATH HHQPOPMAIUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (HOpMY MpencTaBIeHUS MHPOPMALNWU U WLIIOCTPHUPOBATH peIIacMble 3aadu
CXeMaMH, AMarpaMMaMHu, HHOU rpaduKoi U X KOMOMHALIUSAMU;

OLICHMBATh  HAAEKHOCTh UHPOPMALMU 1O  KPUTEPHSM, MPEIJIOKEHHBIM WU
c(hOpMYJITMPOBAHHBIM CAMOCTOSITEIIHLHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA:

BOCIIPUHUMATh U (DOPMYJIUPOBATh CYXJIEHHUS B COOTBETCTBMU C YCIOBUSIMH U LEJISIMU
O6H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBLIPAKATH CBOKO TOYKY 3pCHHUA B YCTHLBIX W MHUCBMCHHBIX
TCKCTax, MdaBaTb IMOJACHCHHUA II0 XOAy PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIfI
pe3yJbTar;

B Xo/e OOCYXKJEHHUs 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI,
pelaeMoi 3a/a4M, BBICKa3bIBaTh WJIEM, HAlleJICHHbIE Ha MOMCK PEIIEHUs, COMOCTaBIATh CBOU
CYXJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapyXUBaTh pPa3ndve U CXOJCTBO
MIO3HIINH, B KOPPEKTHOH opme HOopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEACTaBIATh PE3yJIbTaThl PEIIEHUs 3aJaud, HKCIEPUMEHTa, HCCIIEAOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOUMpaTh ¢opMmar BBICTYIUICHHS ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPUH;

NOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYaIbHONU pabOThl MpuU
peleHny y4eOHBbIX MaTeMaTHYeCKUX 3aJad, NPUHMMATh LElb COBMECTHOH JAEATeNbHOCTH,
IUTAHUPOBATh OPraHU3ALMI0 COBMECTHON pabOThI, pacnpeaessaTh BUIbl paboOT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3ybTAT pabOTHI, 0000IIATh MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B T'PYIIOBBIX (hopMax paboThl (0OCYKACHHS, OOMEH MHECHHIA, «MO3TOBBIC
IITYpMBl» U HHBIE); BBIIOJIHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBHA C
JIPYTUMHU 4YJ€HAaMHU KOMaHJbl, OIlEHMBAaTh KayeCTBO pe3yjbTaTa M KaueCTBO CBOEro BKJAJa B
OOIIMI pe3yNnbTaT M0 KpUTEpHUsIM, CHOpMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS
Camoopranmn3anus:
BBIABIIAATH NPOOJEMBI Ui pelieHHss B OKU3HEHHBIX U YYEOHBIX CHUTyalusX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AAX MPUHATHUS pPEeLICHUHN (MHANBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTABJISATH IJIaH, aJITOPUTM pellieHus 3aJauu (WK ero 4acTh), BBIOUpaTh
croco® pemieHuss € Yy4ETOM HMEIOIIHUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLMOHATbHbIH MHTE/JIEKT:

BIIAJZIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibTaTa PELIeHUs
MaTeMaTH4ecKol 3a/1a4i, CAMOMOTHUBALIUH U PEIICKCHH;

NpEeBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH NpPU PEIICHHM 33/a4H, BHOCHTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa JCSATEIbHOCTH MOCTABICHHOW LIENH M YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTIKCHUS WIIM HEJIOCTIDKCHHUS 1IENTU, HAaXOAUTh OMIMOKY, 1aBaTh OILICHKY
npruoOpeTEHHOMY OTIBITY;

BBIp@)KaTh OSMOIMH TP H3YYCHUH MAaTEMAaTHYECKHMX OOBEKTOB W (PaKTOB, JaBaTh
SMOIMOHATIBHYIO OIIEHKY PELICHUs 3aauu.

INPEAMETHBIE PE3YJIBTATbBI

K kon1iy 00ydenus B 7 kjiacce 00y4aronuiics MOJIy4YuT CIeIyIONINEe TPEIMETHbIE Pe3yIbTaThl:

PacrioznaBaTth H3yueHHBIE TeOMETpUYECKHE (UTYpBI, ONpEAeNiTh HX B3aUMHOE
pacmoio’keHue, U300pakaTh TEOMETPUYECKHE (DUTYpBI, BBINONHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MepsTh JMHEWHbIE W YIJIOBBbIE BETWYWHBL. PemaTe 3amauu Ha BBIUUCICHUE JIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb NpUKUAKY M OLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B pPEATbHOU
KU3HU, Pa3MEpoB MPUPOJTHBIX OOBEKTOB. Pa3nmuyarh pa3smMepbl 3THX OOBEKTOB MO MOPSAKY
BEITNYUHBI.

CTpouTh 4epTeku K FEOMETPUUECKUM 3a]a4aM.

[lonb3oBaTbcd MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, MCIOJb30BaTh MPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTH TOTHUUECKHUE PACCYKACHUS C UCTIOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThbCsl MpU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONWCTBOM
MEIWaHbl, NPOBEAEHHOW K THUIIOTEHY3€ NPSIMOYIOJBHOIO TPEYroJbHHKA, B PELICHUH
F€OMETPUUYECKHX 3a/1au.

OnpenensTh MapauIeNTbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pazyeT ¢ HUMU
cekymas. OnpeaensTh napajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHHM OT TOYEK
OJHOU MPSAMOM 10 TOUEK APYTro MPsSIMOM.

Pemats 3a1aun Ha kiieT4aroit Oymare.

[IpoBOANTH BBIYUCICHUS W HAXOAWTh YHUCIOBbIE W OyKBEHHBIC 3HAUCHUS YIJIOB B
FEOMETPUUECKUX  3aJadaX C  HUCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPHU MEPECEYeHHU IBYX MapaijiesIbHbIX
NpsMBIX CeKylllel. PemaTe mpakTuyeckue 3aau Ha HaX0KJI€HUE YIJIOB.

Brnanetr mousitueM reomerpudeckoro mecta touek (I'MT). Ompenenste OHCCEKTpUCY
yrila Y CEePEeIUHHBIN TEPHeHAMKYJSp K OTpPe3Ky KaK TE€OMETPUYECKHE MeCTa TOYeK.
[Tonp3oBaThcss TOHATHEM TreomeTpudeckoro Mecta Touek (I'MT) mnpu mokazaTenbCTBe
FEOMETPUUECKUX YTBEPKACHUI U MPU PEIICHUH 3a7a4.

DopMyIUPOBATH OINPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl U JIUaMETpa OKPY>KHOCTH,
YBEPEHHO BJIAJCTh WX CBONCTBAaMHU. YMETh JOKa3blBaThb M NPUMEHSITh OTH CBOWCTBA MpH
peleHuy 3a1ay.

Bnanerp noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOJIUTh €€
1eHTp. Jlokas3piBaTh M HCIOJB30BaTh (DAKThI O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJIbHHKA



IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC MEPIEHIUKYISAPBI K CTOpPOHAM
TPEYrojbHUKA NEPECEKAIOTCS B OAHON TOUKE.

Brnanetp mnoHSATHEM KacaTelbHOM K  OKPYXHOCTH, TIOJIb30BaThCA TEOPEMOWM O
NEPIECHIUKYISIPHOCTH KacaTelbHOW M paauyca, MPOBEeIEHHOTO K TOUKe KacaHud. J[oka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPY>KHOCTH, IIPOBEAEHHBIX U3 OJHOU TOYKHU, U IIPUMEHSIThH
ATO B PEIICHUU T€OMETPUUYECKUX 3a]1ad.

Jloka3piBaTh U MPUMEHATh NPOCTEHIlINe TeOMETpHUYECKHe HEepaBeHCTBA, MOHUMATh HUX
MPAKTUUECKHUI CMBICIL.

HpOBO,Z[I/ITI: OCHOBHBIC TCOMCTPHUICCKUC TTOCTPOCHUA C TOMOIIBIO IMUPKYJIA U JINHEUKH.

K koH1y 00y4eHus B 8 kjacce o0yyaromuiics MONTy4UT CIAEAYIOIINE IPEAMETHBIE Pe3yJIbTaThl:
PacriozHaBaTe OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBAMM IIpU PpELICHHM TIEOMETPUYECKUX 3anad. Pasznuyate NpuU3HAKM U CBOMCTBA
napajuiesiorpaMma, pomOa M HpSAMOYTOJIbHHKA, JO0Ka3blBaThb UX U YBEPEHHO NPUMEHATH MU
pELICHNN T€OMETPUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUYEHUS MEIUaH TPEyrojibHUKa (LIEHTpa macc) B
pelIeHNnH 3a1a4.

Bnagets nonsTHeM cpeAHel JTUHUM TPEYroJbHUKA U Tpaneluy, MIPUMEHSITh UX CBOMCTBA
P pEUICHUM TIeOMETpUYecKux 3axad. Mcnoms3oBaTe Teopemy Danmeca U TeopeMy O
IIPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJIs PEIICHUS IPAKTUYECKUX 3a1ad.

Pacno3HaBate LIEHTpPAIbHO-CUMMETPUYHBIE (UTYpPHI M HMCIIOJIB30BaTh MX CBOWCTBA MpHU
pelIeHNnH 3a1a4.

Bmaners [MOHATUAMHA mogoous TPEYTOJIbHUKOB, kod(durmenta oao0us,
COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. VIMeTh mpejacTaBieHUE O
npeoOpa3oBaHuu MoAoOHs M O moAoOHBIX ¢urypax. [lomb3oBaTrbecs mpu3HAKaMH TOA00Us
TPEYrOJIbHUKOB IIPU PEIICHUN I€OMETPUYECKUX 3ajad. JloKa3bIBaTh U IPUMEHATH OTHOILEHUS
IPONOPLMOHATILHOCTY B NPSAMOYTOJBHBIX  TpeyroibHUkax. [Ipumensts mnogobue B
IIPAKTUYECKUX 3a7a4ax.

BeBoguTh M MCHONB30BaTh MpocTedimue ¢GopMyibl A IJIOUIaJU TPEYroJbHUKA,
napajenorpaMMa, pom0a W Tpameuud. BpIMUCHATH (Pa3inUYHBIME CIIOCOOAMHM) TUIONIA/b
TpeyrojbHMKa ¥ IUIOIIAJM MHOTOYTOJNBbHBIX (uryp (monb3ysch, TIA€ HeEo0X0IuMo,
KaJbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIOMAAel MOJOOHBIX (GUIyp U MPUMEHATh NPU PELICHUU
3ana4. [IpuMeHATh NONy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

[Tonp3oBatbes Teopemoii Iludaropa ans pemeHUs T€OMETPUUECKUX U MPAKTUYECKHX
3ana4y. CTpouTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSITEIbHO JeNaTh
4epTEX U HaAXOJUTh COOTBETCTBYIOIUE IIIUHBI.

Bragetp NOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIJa, YIVIa MEXIy KacaTelIbHOH H
XOpIOM, OIMCAaHHOM U BIHCAHHOW OKPYXKHOCTH TPEYTrOJIbHUKA U YETBIPEXYTOJIbHUKA,
IPUMEHSATH UX CBOMCTBA IPU PELIEHUH 3a]au.

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3a[a4 pealbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM TOA00MS
U TPUTOHOMETPHH (TI0JIB3YACh, I7Ie HEOOXOAUMO, KaJIbKYISATOPOM).

K xoH1y 00y4eHus B 9 kiacce o0yyaromuiics MOJIy4uT CIeAyIOIne NPeAMETHbIE pe3yIbTaThl:
3HaTh TPUTOHOMETPHUYECKUE (PYHKIMHM OCTPBIX YIJIOB, YMETh HaXOJIUTh C MX TOMOLIbIO
pa3IUYHbBIE  AJIEMEHTHl  IPSIMOYTOJIBHOIO  TPEYTOJbHUKA  («PELIEHUE  MPSIMOYTOJbHBIX



TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KAIBKYJIATOPA) IUIMHBI M YIJIbl U HETAOIUYHBIX
3HA4YCHUM.

[Tonp3oBaTbess popMysIaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKICHHS COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMYMHAMH.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, IPUMEHATH UX I HAXOXKICHUS
pPa3IUYHBIX JJEMEHTOB TPEYroJbHUKAa («pELIEHHE TPEYroJbHUKOBY»), IMpPH  PELICHUH
TEOMETPUYECKUX 3a1ad. I[puMeHATh oTydeHHbIe 3HAHUS [IPU PEIICHUN IPAKTUYECKHX 3aad.

[TpuMeHATh TPUTOHOMETPHIO B 33Jadax HA HAXOKIEHHUE IUIOIIAAU, BBIBOJUTH U BIAIETh
TPUTOHOMETPUYECKUMH (popMysiaMu JJIsl TUIOIIAAM TPEYToJIbHUKA, MapajuiesorpamMmma, poMoa,
Tparenyu, BEIBOOUTh M TMPUMEHATH (opmyny ['epoHa m Gopmyiy Aisi TUIOMIAAH BBITYKIIOTO
YeTHIPEXYTOJIBbHUKA.

HmeTs npencTaBiieHue 0 TOMOTETHH, IPUMEHATD B IPAKTUYECKUX CUTYaLUAX.

Hcnonws3zoBats Teopemsl UeBbl 1 MeHenas pu peLIeHUH 3a1ad.

Hcnonb30BaTh TEOpEMBI O BIMCAHHBIX YIUIaX, yriaX MEXKIY XOpJlaMu (CEKyIIMMH) U yTiie
MEXy KacaTeJIbHOM U XOPJOH NPU PEIIEHUN T'€OMETPUYECKUX 3a1ad. JJoKka3bIBaTh U IPUMEHATH
TEOPEMBI O NPOU3BEACHUU OTPE3KOB XOPI, O MPOM3BEIEHUHM OTPE3KOB CEKYLIUX, O KBaJapare
KaCaTeJIbHOM.

Brnagers moHATHEM KOOpIMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM MpPSIMO Ha
IUIOCKOCTH. BiiasieT MOHATHSMU YIJIOBOrO KOA(Q(HUIHMEHTa U CBOOOJHOIO 4JIEHA, IOHUMATh UX
Te€OMETPUYECKUN CMBICT U CBS3b YIVIOBOIO KO3(QUIMEHTa C BO3pacTaHHEM M YObIBaHHUEM
JUHEHHOW (QyHKUMH. YMeTh pelaTh METOJOM KOOpPAMHAT 3aJauyd, CBA3aHHBIE C
MApPAJUIEIBHOCTBI0 U MEPHNEHIUKYISPHOCTBIO NPSIMBIX, [IEPECEYEHUEM IPSIMBIX, HAXOKICHUEM
TOYEK IIEPECCUCHUS.

BelBomMTh M BaneTh ypaBHEHHEM OKPYKHOCTH. VCIoib30BaTh METOJA KOOPAMHAT IS
HAaXOJKCHUS IepeceueHil OKpy»KHOCTE! U NpsAMbIX. BianeTs popmynaMu pacCTosSHUS OT TOUKU
710 TIPSIMOH, TUTOINAH HapajiesiorpaMMa B KOOpIUHATaX, UIMETh MOHATHE 00 OPUEHTHPOBAHHOM
iomaay. Ilonb30BaTbCcss METONOM KOOpPAMHAT HA IUIOCKOCTH, NPUMEHATH €r0 NPU PELICHUN
FEOMETPUYECKUX M TPAKTHYECKHX 3anad. [IpuMeHsATh MEeTON KOOpPAMHAT B IPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a1adax.

Buaners nmonsTHEM BEKTOpa. YMETh CKJIAJBIBaTh U BBIUUTATH BEKTOPBI, YMHOXKATh Ha
YHUCJIO, BJIAJIETh MPAaBWIAMM TPEYroJbHHKA MW IapajulesorpaMMa. Brianers NpakTUYECKUMH
MHTEPIPETALUAMHA BEKTOPOB. YBEPEHHO IIOJIB30BAThCA KOOpAMHATAMM BeKTOpa. Braners
CJIOKEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA HA YHUCJIO B KOOPJAUHATAX.

Nmets mpencraBnenne o Oaszuce (Ha IUIOCKOCTH). PackiazbiBaTh BEKTOpHI MO 0aswucy.
PacknanpiBaTe BEKTOpBI CHJI € TIOMOLIBIO IMPOCHUPOBAHUS M  TPUTOHOMETPHUYECKHUX
cooTHoIeHUH. [IpuMeHATh MoyyeHHbIe 3HaHUs B IPOCTEHIINX (PU3NYECKUX 3a/1adax.

BiageTts noHATHEM CKAISIPHOIO NPOU3BEACHMS BEKTOPOB, IOHUMATh €r0 FT€OMETPUYECKUI
CMBICI U YBEPEHHO IIOJIb30BaTbCs €r0 BBIPAKEHUEM B JEKAapPTOBBIX KOOpAMHATaxX. 3HATh
JUCTPUOYTUBHOCTD CKAJSIPHOTO MPOM3BEJCHUS U €ro CBA3b € MpoeunupoBaHueM. lIpuMeHATh
CKaJIIPHOE IIPOM3BEJIEHUE BEKTOPOB JUIsl HAXOXKIEHUS UIMH U yrioB. Pemats reomerpuueckue
3a/la4yd C TOMOIIBI0 CKaJSIPHOTO IpoW3BeAeHHUA. [cmonb3oBaTh CKaJIspHOE IPOU3BENCHUE
BEKTOPOB B alredpandeckux U (GU3MUECKUX 3aadax.

Bianers MoHATHUAMM NPABWIBHOIO MHOI'OYIOJIBHHKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JyTH
OKPY’>XKHOCTH M PaJMaHHON MEpHI yIila, BBIYMCIATH IUIOIIAAb Kpyra M ero 4acred. Ilomnmmars
cMbIcT yucna 7. [IpuMeHATh Mony4YeHHbIE YMEHUS NPU PEIICHUH NMPAKTUYECKUX 3a]ad. 3HATh
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUH JITMHBI OKPYKHOCTH U TUIOIIAAN KpyTa.



Wmets mpencraBieHue o mpeoOpa3oBaHUM IIOCKOCTH, O ABIMKEHHMsX. Haxomutb ocw,
LHEHTPbl CHUMMETpPUM (Uryp, LEHTPhl MOBOPOTA, HAXOAUTh KOMIIO3UIMH IPOCTEUIINX
npeobpazoBanuil. [IpuMeHsATh ABMKEHUS TUIOCKOCTH MPHU PELICHUH T€OMETPHUUECKHX 3a/au.

[IpuMeHATh MOJIyYeHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJEIH IS
3a[a4 peasbHON KU3HU U MPOBOJUTH COOTBETCTBYIOILINE BHIYMCICHUS C IPUMEHEHUEM TOJ00MS
U TPUTOHOMETPHUYECKUX (DYHKIHH (TI0JIB3YSCH, T/I€ HE0OX0IMMO, KAIBKYIISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecrBoyacos DJIEeKTPOHHbIE
Ne HanmeHoBaHuMepa3aeoB U
(uugposbIe)
n/m  TeMOporpaMMbl Bcero  KonrtpoabHbiepaborbl  IIpakTHyeckuepadoTbl

o0pa3oBaTeIbHbIEPeCYPChI

Hauana reomerpuu. [Ipocreiinme

reoMeTpuyeckue GUrypsl U Ux 73 1 bubnuorexa [JOK
CBOWCTBA. https://m.edsoo.ru/78c146c4
H3mepennereoMeTpuIecKuXBeTNIHH

TpeyroabHUKH 19 1 bubmorexa HOK
https://m.edsoo.ru/78c146¢4
[TapanienbHOCTb. 15 | bubnuorexa LIOK
CyMMayTJIOBMHOTOYTOJIbHUKA https://m.edsoo.ru/78c146¢4
IIpsAMOYTONBHBIETPEYTOIILHUKH 7 Bubmmorexa LIOK
https://m.edsoo.ru/78c146¢4
['eomeTpuyeckneHepaBeHCTBA 5 1 bubmorexa HOK

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

OxpysxHocTb. ['eomeTprueckue

MecTa Touek. [TocTpoeHnus ¢ 18 1 bubmmorexa [IOK

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

MTOMOIIBIO ITUPKYJIS U JIMHEHKN
[ToBTOpenwue, 06001IeHNE, 10 | bu6mmoreka [JOK
CUCTeMAaTH3aII3HaHUI https://m.edsoo.ru/78c146¢c4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 6 0



8 KUIACC

Ne
n/n

HaumenoBaHnuepasaeioB u
TEMIIPOrPaMMBbI

YeThIpEXYyTroIbHUKHI
[ToxoOue

[Inomanp

Teopema Iludaropa u Havana
TPUTOHOMETPHUHU

VYTIIBI B 9eTHIPEXYTOJIEHUKH,
CBSI3aHHBIE C OKPYXHOCTBIO
[ToBTOpenwue, 060061IeHNE,
cucTeMaTH3alUI3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunvecTBouacos
Bcero KoHTpoabHbIEpadOTHI
22 1
16 1
16 1
18 1
20 1
10 1
102 6

IpakTnuecknepadoThI

DJIEeKTPOHHBIE

(uugposbIe)
o0pa3oBaTe/IbHbIEPECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

bu6mmoreka [{OK
https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb

bu6mmoreka [JOK
https://m.edsoo.ru/a5cb98eb

bubmuoreka [JOK
https://m.edsoo.ru/a5cb98eb




9 KUIACC

Ne
n/n

HaumenoBaHnuepasaeioB u
TEMIIPOrPaAMMBbI

PemienuerpeyroibHMKOB
[TonobueTpeyronsHUKOB
MeTtoakoopauHat

Bexkropsl

JlinHa OKpy»KHOCTH U IJIOLIA]b
Kpyra

I[BI/I)KGHI/IHHJ'IOCKOCTI/I

[ToBTOpenme, 0600MIECHNE,
cHUCTeMaTH3alUsA3HAaHU I

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuectBouacon
Bcero KoHTpoabHbIEpadOTHI

22 1
12 1
10 1
20 1
16 1
10
12 1

102 6

IpakTnyecknepadoThI

DJIEeKTPOHHBIE
(uugposbIe)

o0pa3oBaTe/IbHbIEPECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [{OK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230

bu6mmorexa [IOK
https://m.edsoo.ru/dddde230

bu6mmoreka [IOK
https://m.edsoo.ru/dddde230




INOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/ Temaypoxka

n

Hcropusi BOBHUKHOBEHUS U Pa3BUTHS
r€OMETPUHU

Hauanbnusie nonsitusa reomerpun. Touka,
npsiMasi, OTPE30K, JIyd

HauanpHble nousaTusa reometpun. Touxka,
npsimasi, OTPe30K, JIy4

[TonsTre 06 akcrome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICIICHUH, CBONCTBE,
IIpU3HAKE

B3anmHoe pacnonokeHue ToYeK Ha MpSIMOil.

W3mepeHune UTHHBI OTpe3Ka, pacCTOSHUE
MEXy TOUKaMHu

B3anMHOe pacnioniokeHue TOYeK Ha IPsIMOi.

N3mepenue nimHbl OTpe3Ka, pacCTOsHUE
MEXIy TOYKaMU

B3anMHOe pacronokeHue TOYeK Ha IIPsiIMOi.

N3mepenue nimHbl OTpe3Ka, pacCTOsSHUE
MCXKIY TOYKaMH
[TosymutockocTs 1 yroi. Buasl yrios.

I/I3Mep CHUCBCIIMYUHYTJIOB

[TonynnockocTs u yroyi. Buasl yrios.
N3mepeHneBenMunHyTIIOB

KoanuyecTBouacoB

Bcer
0

KontpoabHbiepad
OTBI

IIpakTHyecknepad
OThI

JJIeKTPOHHBbIE HU(PpoBbHIE
oOpa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [IOK
https://m.edsoo.ru/925af86b

bu6mmoreka [IOK
https://m.edsoo.ru/659c¢4331

bubmuorexa [JOK
https://m.edsoo.ru/20bael12a

but6mmoreka [JOK
https://m.edsoo.ru/3d223477

bu6mmorexa [IOK
https://m.eds00.ru/92b776f1

Bu6nuoreka [JOK
https://m.eds00.ru/9¢500788

bubmuorexa [JOK
https://m.edsoo.ru/7f06e8ce

but6mmoreka [JOK
https://m.edsoo.ru/36862bf3

bu6mmoreka [IOK
https://m.edsoo.ru/21cedff2




10

11

12

13

14

15

16

17

18

19

20

[TomyminockocTs U yroiy. Buasl yrios.
N3mepeHneBenn4rHy 0B

BepTukanbHble U CMEKHBIE YTJIBL.
[TapanenbHble ¥ NEPIEHIUKYIISIPHBIE
psiMbIE

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble U NEPIEHIUKYIISIPHBIE
IpsIMbIE

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble ¥ NEPIEHIUKYISIPHBIE
psiMble

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble ¥ NEPIEHIUKYIISIPHBIE
psiMble

BeprukanbHble U CMEKHBIE YTJIBL.
[TapannenbHble ¥ NEPIEHIUKYIISIPHBIE
IpsIMbIE

buccekrpucayrna

buccekrpucayrna

buccekrpucayrna

Jlomanas. Buasl nomanbix. J[JinHa JIoMaHOM

MHuoroyronsnuku. [lepumerp
MHOIOyrojpHuKa. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

bubmmorexa [JOK
https://m.edsoo.ru/ce214e34

but6mmoreka [JOK
https://m.edsoo.ru/7399faea

bu6mmorexa [IOK
https://m.edsoo.ru/5¢2c0dff

Bubnuoreka [JOK
https://m.edsoo.ru/4a4bf678

bubmuorexa [JOK
https://m.edsoo.ru/84ee61de

but6mmoreka [JOK
https://m.edsoo.ru/d04bb9c5

but6mmoreka [{OK
https://m.edsoo.ru/da5e003c

but6mmoreka [IOK
https://m.edsoo.ru/557998af
bubmuorexa [JOK
https://m.edsoo.ru/5e¢a89182

Bbu6nuoreka [JOK
https://m.edsoo.ru/c84d7212

bubmmorexa [JOK
https://m.edsoo.ru/91fe52bc




21

22

23

24

25

26

27

28

29

30

31

Jlomanas. Buasl nomanbix. J[JinHa JIoMaHOM

MHuoroyronsuuku. [Iepumerp
MHOIOyrojpHuKa. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

Muoroyronsnauku. [lepumerp
MHOroyrojbHuka. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

Muoroyronsauku. [Tepumerp
MHOTOYyTroJibHUKA. [IoHATHE O BHIMYKIIBIX U
HEBBIMYKIIBIX MHOTOYTOJTbHUKAX

Muoroyronsauku. [Tepumerp
MHOroyrojpHuka. [IoHATHE O BBIMYKIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
HNHCTpyMEHTHI 111 U3MEPEHUH U
MMOCTPOEHUI

HNHCTpyMEHTHI 111 U3MEPEHUH U

MMOCTPOEHUM

Kontponbnas padota nmo teme "Hauvaina
reomerpuu. [Ipocreiinne reoMeTpudecKme
(burypsl U UX CBOICTBA.
N3mepenuereomerpudeckuxpuryp"”

Menuana, OMCCeKTpHUca U BBICOTA
TPEYroJbHUKA

Menunana, GuccekTpuca 1 BbICOTa
TPEYrojbHUKA

PaBeHCTBOTPEYTrOJILHUKOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/Qaab8dfc

Bbubnuoreka [JOK
https://m.edsoo0.ru/27b15065

bubmmorexa [JOK
https://m.edsoo.ru/5cc7a352

but6mmoreka [IOK
https://m.edsoo.ru/6cac74dc

bu6mmoreka [IOK
https://m.edsoo.ru/3e269ed8

Bbu6nuoreka [JOK
https://m.edsoo.ru/333ecb98

but6mmoreka [JOK
https://m.edsoo.ru/26b0a806

bu6mmoreka [IOK
https://m.edsoo.ru/aalb7981

bu6mmoreka [IOK
https://m.eds00.ru/9ae97099

bubmuorexa [JOK
https://m.edsoo.ru/dc3e45d1

bubmuorexa [JOK
https://m.edsoo.ru/8e04a02f




32

33

34

35

36

37

38

39

40

41

42

43

44

45

IIepBbIil 1 BTOpOH IIPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

[TepBsIii 1 BTOPOI MpHU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

[IepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

IIepBbIil 1 BTOPOH IIPU3HAKKU PABEHCTBA
TPEYTrOJIbHUKOB

[TepBsIii 1 BTOPOI MpHU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

PaBHOOE1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

PaBHOOGe1peHHBIE TPEYTONIBHUKH U UX
CBOMCTBA

PaBHOOEIpEHHBIC TPEYTONBHUKN U UX
CBOMCTBA

[Tpu3HnakpaBHOOEPEHHOTOTPEYTOJILHUKA
[Tpu3HnakpaBHOOEPEHHOTOTPEYTOJILHUKA
TpeTtuitnpu3HakpaBeHCTBATPEYTOJIbHUKOB
TpeTuiinpru3sHakpaBeHCTBATPEYTOJIbHUKOB

Tperuiinpu3HakpaBeHCTBATPEYTOJIHUKOB

@urypsl ¢ oceBoit cummerpuen. llpumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

bubmmorexa [JOK
https://m.edsoo.ru/0f5Sd60af

bu6mmoreka [IOK
https://m.edsoo.ru/a56¢c5a9b

Bbu6nuoreka [JOK
https://m.edsoo.ru/34f8650e

bubmuorexa [JOK
https://m.edsoo.ru/ffe06285

bu6mmoreka [IOK
https://m.edsoo.ru/79753cdf

Bbu6nuoreka [JOK
https://m.edsoo.ru/c59fdae9

but6mmoreka [JOK
https://m.edsoo.ru/7e10fb44

bu6mmoreka [IOK
https://m.edsoo.ru/1¢c2cc982

bu6mmoreka [IOK
https://m.edsoo.ru/480b3c40

bu6mmoreka [IOK
https://m.edsoo.ru/bf564ab7

but6mmoreka [JOK
https://m.edsoo.ru/b4229637

but6mmoreka [JOK
https://m.edsoo.ru/7a899c¢49

bubmuorexa [JOK
https://m.edsoo.ru/41c75e54

bubmmorexa [JOK
https://m.edsoo.ru/83d5ffea




46

47

48

49

50

51

52

53

54

55

56

57

58

59

@urypsl ¢ oceBoii cummerpuen. llpumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

KonTtponbnas paboTa mo teme
"TpeyronbHUKH"

[TapaniaenbHOCTHIPSAMBIX

CBoiicTBa ¥ MPU3HAKU MAPATIIIETBHBIX
MPSIMBIX

CBolicTBa M NPU3HAKK NapaJIJIeIIbHbBIX
MIPSAMBIX

CsoiicTBa 1 MPpU3HAKHU ITapaJUICIIbHBIX
MpAMBIX

CBoiicTBa ¥ IPU3HAKU MapalIeNIbHbIX
IIPSIMBIX

CBolicTBa M NPU3HAKK NapaJlJIeIIbHbBIX
IIPSAMBIX

CsoiicTBa 1 MPpU3HAKHU ITapaJUICIIbHBIX
MPpAMBIX

CyMMayrioBTpeyrojbHUKa

CyMMayTI0BTpEyrojibHUKa

BHemHueyrsITpeyroyibHIKa

BHemHueyrsITpeyrojibHIUKa

CyMmMa BHYTPEHHMX YTIJIOB MHOTOYT'OJIbHUKA
U CyMMa BHEIIHUX YIJIOB BBIITYKJIOT'O

bubmmorexa [JOK
https://m.edsoo.ru/a48cf0cd
bu6mmoreka [IOK
https://m.edsoo.ru/6f0a9a78

bu6mmoreka [IOK
https://m.edsoo.ru/a081482d

bu6mmoreka [IOK
https://m.edsoo.ru/2¢d69381

bubmuorexa [JOK
https://m.edsoo0.ru/75899b52

bu6nmmoreka [IOK
https://m.edsoo.ru/e0fde699

Bbu6nuoreka [JOK
https://m.edsoo.ru/74e8bd74

bubmuorexa [JOK
https://m.edsoo.ru/070fd7db

bu6mmorexa [IOK
https://m.edso0.ru/5¢90¢339
bu6mmoreka [IOK
https://m.edsoo.ru/d1dcaScd

bu6nmmoreka [IOK
https://m.edsoo.ru/7af6d9e6

bu6nmmoreka [IOK
https://m.edsoo.ru/bc409f4f

bubmuorexa [JOK
https://m.edsoo.ru/371cbel 1

bubmmorexa [JOK
https://m.edsoo.ru/a3dd667f




60

61

62

63

64

65

66

67

68

69

70

71

MHOT'OYT'OJIbHUKA

CymMa BHYTPEHHHX YTJIOB MHOTOYTOJIbHUKA
Y CyMMa BHEUIHHUX YTJIOB BBIMYKJIOTO
MHOTOYTOJIbHUKA

CyMMa BHYTPEHHHUX yTJIIOB MHOTOYTOJIbHHKA
¥ CyMMa BHEIIHHX YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA

Konrponsnas pabora o Teme
"[lapaynenbHOCTb.
CyMMayTri10BMHOTOyToJIbHUKA"

[Tpu3HakupaBeHCTBAIPAMOYTOJIbHBIXTPEYTO
JLHUKOB

[Ipu3HakupaBeHCTBAIPAMOYTOJIbHBIXTPEYTO
JBHUKOB

[leprienauKyIAp U HAKIOHHAS

CBOMCTBO MeIMaHbl MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, ITPOBEAEHHON K THIIOTEHY3€

CBOICTBO MeIMaHbI MPSIMOYTOJIBHOTO
TpPEYroJbHUKA, TPOBEAEHHON K THIIOTEHY3€E
[IpsiMOyTOnbHBIN TPEyroibHUK ¢ yriaoM B 30
rpagycoB

[IpssMOyTONBHBIN TPEYTroNbHUK ¢ yTioM B 30
rpagycoB

CooTHoOIIEHUS MEX1y CTOPOHAMU U YTJIaMU
TpPEeYroJbHUKA

CooTHOIIEHNS MEX/1y CTOPOHAMU U YIJIaMU

bu6mmoreka [IOK
https://m.edsoo.ru/e638a510

Bbubnuoreka [JOK
https://m.edsoo.ru/b75ede0e

bubmuorexa [JOK
https://m.edso0.ru/40947485

but6mmoreka [JOK
https://m.edsoo.ru/330d63ff

bu6mmoreka [IOK
https://m.edsoo.ru/0e1544dc

Bbu6nuoreka [JOK
https://m.eds00.ru/9573100000
00000

but6mmoreka [JOK
https://m.edsoo.ru/b34a450e

bu6mmoreka [IOK
https://m.edsoo.ru/83fabf79

Bbu6nuoreka [JOK
https://m.edsoo.ru/52b57d0f

but6mmoreka [JOK
https://m.edsoo.ru/aec6d443

bu6mmoreka [IOK
https://m.edsoo.ru/95db41{7

bu6mmoreka [IOK




72

73

74

75

76

77

78

79

80

81

82

TpEYroJIbHUKA

HepasenctBo TpeyronbHuka. HepaBeHCTBO 0
JUIAHE JJOMAaHOMI

HepaBeHCcTBO Mex 1y NEpIEHANKYIIIPOM U
HaKJIOHHOH. PaccTosgHue oT TOUKU 10
IpsAMON

Konrponsnas pabora o Temam
"[IpsiMOyrOJIbHBIE TPEYTOIBHUKH",
"I'eomeTpuueckre HepaBeHCTBA"
OKpY’KHOCTb, XOPZbI U JUAMETPBI, UX
CBOMCTBA

OKpY’KHOCTb, XOP/Ibl U TUAMETPBI, X
CBOICTBa

B3aumHoe pacnonoxeHue OKpy>KHOCTH U
npsimoid. KacatenbHas u cexymas K
OKpPYKHOCTH

B3auMHoe pacnonoxeHre OKpy>KHOCTU U
npsmoil. KacatenbHast u cexymiast K
OKpPYKHOCTH

B3auMHoe pacnonoxxeHne OKpy>KHOCTU U
npsmoil. KacatenbHast u cexymiast K
OKPY’>KHOCTH

OKpY>KHOCTb, BIIUCAHHAS B YTOJI

OKpy>KHOCTb, BIMCAHHAs B yIroJl

IlonsTue o TCOMETPUUCCKOM MECTE TOYCK.
HpI/IMepH reoOMETPpUICCKUX MECT TOYCK Ha

https://m.edsoo.ru/5ea388d0

bu6mmoreka [IOK
https://m.edsoo.ru/50fa9985

Bbubnuoreka [JOK
https://m.edsoo.ru/7284cbde

bubmuorexa [JOK
https://m.edsoo.ru/85f00be3

but6mmoreka [JOK
https://m.edsoo.ru/588c3al8d

Bbu6nuoreka [JOK
https://m.edsoo.ru/02406d49

bubmuorexa [JOK
https://m.edso0o0.ru/00d222d9

but6mmoreka [JOK
https://m.edsoo.ru/4t8753bb

bu6mmorexa [IOK
https://m.edsoo.ru/a52f2800

bu6mmoreka [IOK
https://m.edsoo.ru/3767ac35
but6mmoreka [JOK
https://m.edsoo.ru/f019e49b
bu6mmoreka [IOK
https://m.edsoo.ru/9bdd6b63




83

84

85

86

87

88

89

90

91

92

93

IJIOCKOCTH
IToHsiTHE O TEOMETPUYECKOM MECTE TOYEK.
IIprMepbl reOMETPUYECKUX MECT TOYEK Ha
IJIOCKOCTH

OnucaHHast OKPY’KHOCTb TPEYTrOJIbHHUKA, €€
LEHTP

OnucaHHast OKPY’KHOCTb TPEYrOJIbHHKA, €€
LIEHTP

MeTo TeOMETpUYECKUX MECT TOYEK IIPU
PEILIEHNN T€OMETPUYECKUX 3a/1a4

MeTo reoMeTpUYeCKUX MECT TOUYEK IpHU
pELIeHNN T€OMETPUYECKUX 3a1a4

MeTo reoMeTpUYECKUX MECT TOUYEK IpU
pELIEHNN T€OMETPUUYECKUX 3aa4

MeTo TeOMETPUYECKUX MECT TOYEK IIPU
PEILIEHNN T€OMETPUYECKUX 3a/1a4
OO0ocHOBaHMSI MPOCTEHIITNX TTOCTPOCHUH,
JTamnbl 337]a4y Ha IOCTPOEHUS, pElIeHNE
3a7a4 Ha TOCTPOCHUE LIUPKYJIEM M JIMHEHKOU
O6ocHOBaHMS MTPOCTEHIITNX TOCTPOCHHUH,
JTamnbl 337ja4y Ha IOCTPOEHUS, pELIEHHE
3a/1a4 Ha NOCTPOEHUE UPKYJIEM U JIMHEUKOU

KonrtponsHas padora no teme "OKpy>KHOCTb.

I'eomerpuueckue mecta Touek. [loctpoenus
C MIOMOILBIO LIUPKYJI U JIMHEUKH"
[ToBTOpenue u o6o6menue. Pemenne 3amay,

WUTIOCTPUPYIOUINX CBA3H MEKITY
pa3IMYHBIMU TEMaMU Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/621adf85

Bbu6nuoreka [JOK
https://m.edsoo.ru/f5b41bc7

bubmuorexa [JOK
https://m.edso0.ru/c96254e9

bu6mmoreka [IOK
https://m.edsoo.ru/5894e7a4

Bbu6nuoreka [JOK
https://m.edsoo.ru/784342d1

but6mmoreka [JOK
https://m.edsoo.ru/05853a22

bu6mmoreka [IOK
https://m.edso0.ru/6903dff0

Bbubnuoreka [JOK
https://m.edsoo.ru/e511d730

bubmmorexa [JOK
https://m.edsoo.ru/f3bfbf74

but6mmoreka [JOK
https://m.edsoo.ru/791dafc6

bu6mmoreka [IOK
https://m.edsoo.ru/f0e38fa3




94

95

96

97

98

99

100

101

102

[ToBTOpenue u 0606menue. Pemenue 3aaay,
UJITIOCTPUPYIOIIUX CBSA3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

IToBTOopenue u o6o6meHue. Pemenue 3anauy,
WTIOCTPUPYIOIINX CBS3H MEXIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o6menue. Pemenne 3amay,
WUTIOCTPUPYIOITUX CBSI3H MEKITY
pa3IMYHBIMKM TEMaMH Kypca

[ToBTOpenue u obod1eHue. Pemenue 3aaady,
WUTIOCTPUPYIOIIUX CBA3U MEXKIY
Pa3ITUYHBIME TEMaMH Kypca

[ToBTOpenue u 06o6menue. Pemenue 3aaay,
MJUTIOCTPUPYIOIIUX CBSA3U MEKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6o0IeHue. Penienue 3anay,
WLTIOCTPUPYIOILINUX CBA3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

[ToBTOpenue u o6o6menue. Pemenne 3amay,

WTIOCTPUPYIOIIHX CBS3H MEXIY
pa3NUYHBIMM TEMaMH Kypca

HToroBaskoHTpobHasspaboTa

[ToBTOpenue u o6obmenue. Pemenne 3amay,
WUTIOCTPUPYIONTUX CBSI3H MEKITY
pa3IMYHBIMKM TEMaMH Kypca

OBILEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

bubmuorexa [JOK
https://m.edsoo.ru/38a31139

but6mmoreka [JOK
https://m.edsoo.ru/7382bcc4

bu6mmoreka [IOK
https://m.edsoo.ru/a4f457ea

Bbubnuoreka [JOK
https://m.edsoo.ru/07e567¢l

bubmmorexa [JOK
https://m.edsoo.ru/8a4b94e4

but6mmoreka [{OK
https://m.edsoo0.ru/397d166b

but6mmoreka [{JOK
https://m.edsoo.ru/c60d778a

bu6mmoreka [IOK
https://m.edsoo.ru/fd50754a

bu6mmoreka [IOK
https://m.edsoo.ru/971f7836




8 KUIACC

Ne
n/
n

10

11

12

Temaypoka

[Tapannenorpamm, ero nNpu3Haku U
CBOICTBa

[Tapannenorpamm, €ero Npu3Haku U
CBOICTBa

[Tapamnenorpamm, €ero npu3Haku U
CBOMCTBA

[Tapannenorpamm, ero nNpu3Haku U
CBOICTBa

[Tapannenorpamm, €ero Npu3Haku U
CBOICTBa

[IpsimoyroibHUK, poMO, KBaaparT,
UX IIPU3HAKU U CBOMCTBA

[IpsimoyroipHUK, poMO, KBapar,
WX MPU3HAKU U CBOMCTBA

[IpssmoyronbpHUK, poMO, KBapart,
UX IIPU3HAKHU U CBOMCTBA

[IpsiMoyroibHUK, poMO, KBaaparT,
UX IIPU3HAKU U CBOMCTBA

CpenHAsNUHUATPEYTOJIbHUKA

CpenHssUIMHUATPEYTOJIbHUKA

Tpanenus. PaBHoOeapennas

KoaunuyecTBouyacoB

Bce
ro

KonTposabHubiepa
00ThbI

IpakTnyeckuepa
00THBI

DJIeKTPOHHBbIEH(PPOBHIEOOPA30BATEIbLH
blepecypchbl

bu6mmorexa [IOK
https://m.edso0.ru/8c2d08f0

Bbu6nuoreka [JOK
https://m.edsoo.ru/0dbbebfb

bubmmoreka [JOK
https://m.edsoo.ru/fb521d1b

bu6mmorexa [IOK
https://m.edsoo.ru/dc674776

Bbu6nuoreka [JOK
https://m.edsoo.ru/4823807b

bubmmoreka [JOK
https://m.edsoo.ru/8abc88a8

bu6mmorexa [IOK
https://m.edsoo.ru/d6a662c9

Bbu6nuoreka [JOK
https://m.edsoo.ru/21884952

bu6mmoreka [JOK
https://m.edsoo.ru/a6373aa2

bu6mmoreka [IOK
https://m.edsoo.ru/6e1bcbbb

bubmuoreka [JOK
https://m.edsoo.ru/6b23a4c3

bubmuoreka [JOK




13

14

15

16

17

18

19

20

21

22

23

24

25

Tpaneuus, e€ CBOUCTBA U
MIPU3HAKU

Tpanermus. PaBHoOeapeHHAs
Tpareuus, €€ CBOMCTBa U
MIPU3HAKU

[IpsiMoyroabHasTpanenus
CpenHssuMHUATpaneuu
Teopema®daneca

Teopema®daneca

Teopema o
IIPONOPLUOHAIIBHBIXOTPE3KAX

Teopema o
MIPOIMOPLIMOHABHBIXOTPE3KaxX

LlenTpmaccTpeyrojibHUKA

[lenTpanbHO-
CUMMETPUYHBIE(UTYPBI

KonrtpomnsHas pabota o teme
"YeTbIpEXyroabHUKH"
[TonoOueTpeyronbHUKOB,
koa¢ dunmeHTnoa00uUs
[TonobuerpeyroabHUKOB,
kod(purmenTnoao0us

[Tpu3HaKUIIOTOOUATPEYTOILHUKOB

https://m.edsoo.ru/d61aa9d2

bu6mmorexa [JOK
https://m.edsoo.ru/17f960ca

bu6mmorexa [IOK
https://m.edsoo.ru/3375c8f3

bu6mmoreka [{OK
https://m.edsoo.ru/7963a7f5

bubmmoreka [JOK
https://m.edsoo.ru/342ea505

bubmmoreka [JOK
https://m.edsoo.ru/a2402d2b

bubmmoreka [JOK
https://m.edsoo.ru/b62d4c47

bu6mmorexa [IOK
https://m.edsoo.ru/8eccc056

bu6mmorexa [IOK
https://m.edsoo.ru/9cbcf96¢

bu6mmorexa [IOK
https://m.edsoo.ru/8578076a

bubmmoreka [JOK
https://m.edsoo.ru/bed0f9{3

bu6mmoreka [IOK
https://m.edsoo.ru/7af5b92e

bubmuoreka [JOK
https://m.edsoo.ru/37a176c0

bubmuoreka [JOK




26

27

28

29

30

31

32

33

34

35

36

37

38

[Tpu3HAKUITOTOOUATPEYTOILHUKOB
[Ipu3HaKkUOg0OUSITPEYTOILHUKOB
[Ipu3HakUOg0OUITPEYTOILHUKOB
[Tpu3HaKUIIOAOOHUSITPEYTONLHUKOB

[Tpu3HaKUOK0OUATPEYTOILHUKOB

[Ipumenenue nogobus npu
peIlIeHNH TPAKTUYECKHX 3a/1a4
[Ipumenenue noxpodust npu
pEIIEeHNH TPAKTUYECKHX 33134
[Ipumenenne nogo6us npu
peIIeHUH MTPAKTUYECKHX 33124
[Ipumenenue nogobus npu
pelIeHNH TPAKTUYECKHX 3a/1a4
[Ipumenenue noxpodust npu
pEIIEeHNH TPAKTUYECKHX 33134
[Ipumenenne nogoOus npu
pEIIeHUH MTPAKTUYECKHX 3314
BBenenue nouarus
npeoOpa3oBaHus MOAOOHS U
Mo00HBIX Uryp

KontponbHas padota o Teme
"ITonoOue"

https://m.edsoo0.ru/6004265a

bubmuoreka [JOK
https://m.edsoo.ru/596ald0e

bubmuoreka [JOK
https://m.edsoo.ru/f636delf

bu6mmorexa [IOK
https://m.edso00.ru/9732274d

bu6mmorekxa [JOK
https://m.edso0o0.ru/e6458963

bu6mmoreka [JOK
https://m.edsoo.ru/Ob18fc61

bu6mmoreka [IOK
https://m.edsoo.ru/eb691e04

bubmuoreka [JOK
https://m.edsoo.ru/8b93cfba

bubmmoreka [JOK
https://m.edsoo.ru/c35f544d

bu6mmoreka [IOK
https://m.edsoo.ru/a3f9beld

bubmuoreka [JOK
https://m.edsoo.ru/d8638f34

bubmmoreka [JOK
https://m.edsoo.ru/2383022¢

bu6mmorexa [IOK
https://m.edsoo.ru/5ee2a7d4

bu6mmoreka [IOK
https://m.edso00.ru/05f10573




39

40

41

42

43

44

45

46

[Tonsitue momaau. CBolicTBa
IJIOIIAEH TEOMETPUYECKUX
uryp

ITonsatue mromanu. CBoicTBa
TI0UIaIel TEOMETPUUECKUX
duryp

TToustue miomanu. CBoiicTBa
IJIOIAJEH TEOMETPUUYECKHUX
duryp

[pocreiimme hopmMysl 171
IUIOLIA/IU TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u
Tpaneuuu

[pocreiimme hopmMysl a7
IUIOLIA/IU TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u
Tpaneuuu

[pocreiitme hopMysl a1
IUIOLIA/IU TPEYTOJIbHUKA,
napasuiesiorpamMmma, pom0a u
Tpaneuuu

[pocreiitme hopMysl a1
IUIOUIAIA TPEYTOJIbHUKA,
napasiesorpamMmma, pomoa u
Tpaneuuu

[Ipocreiimme hopmynbl amns
IUIOLIAIA TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tpaneuuu

bubmmoreka [JOK
https://m.edsoo.ru/7f631{27

bu6mmorekxa [{OK
https://m.edso0o0.ru/4829510

bu6mmorexa [IOK
https://m.edsoo.ru/a9fbd79b

Bbu6nmuoreka [JOK
https://m.edso0.ru/396250fc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ec94e892

Bbu6nuoreka [JOK
https://m.edsoo.ru/cb69a011

bubmuoreka [JOK
https://m.edsoo.ru/19400684

bubmuoreka [JOK
https://m.edsoo.ru/21ebb50b




47

48

49

50

51

52

53

54

55

56

[Ipocreiitme hopmMysl a1
IUIOUIAIA TPEYTOJIbHUKA,
napasuiesiorpamMmma, pom0a u
Tpaneuuu

[Ipocreiimme hopmynsl amns
IUIOUIAIA TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tpaneuuu

[Ipocreiimme hopmynbl amns
TUTOIIAN TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tpaneuuu

[Ipocreitmme Gopmybl as
TUTOIIAN TPEYTOJIbHUKA,
napasuienorpaMma, pomoa u
Tpaneuuu

[Mnomaaunogo6HBIXGUTyYp
[MnomaaumnogoOHBIXUTYp

[Mnomaaumnogo6HBIXUTYp

KonrponsHas pabota o teme
"[Tnomans"

TeopemalIudaropa

[Ipumenenue Teopemsr [Tudaropa
IIPY PELICHUN IPAKTUYECKUX
3a1a4

bubmmoreka [JOK
https://m.edsoo.ru/bbf2c3ab

bubmmoreka [JOK
https://m.edsoo.ru/8db1 1{f7

bubmmoreka [JOK
https://m.edsoo.ru/9ed11d5b

bu6mmoreka [{OK
https://m.edsoo.ru/152d2193

bu6mmorexa [JOK
https://m.edsoo.ru/23dc95f1

bubmmoreka [JOK
https://m.edsoo.ru/8d1d9d16
bubmmoreka [JOK
https://m.edsoo.ru/d97bf297

bubmmoreka [JOK
https://m.edsoo.ru/5b21cSaa

bu6mmorexa [JOK
https://m.edsoo.ru/e0d80738

bu6mmorekxa [IOK
https://m.edsoo.ru/cacel7d8




57

58

59

60

61

62

63

64

65

66

67

68

[Tpumenenue Teopemsl [Tugaropa
IIPU PELICHUH NPAKTUYECKUX
3a1a4y

[Ipumenenne Teopemsr [Tudaropa
IIPY PELICHUN IPAKTUYECKUX
3a1a4y

[Ipumenenne Teopemsr [Tudaropa
IIPY PEIICHUN IPAKTUYECKUX
3a1a4y

[Tpumenenue Teopemsl [Tugaropa
MIPU PEIICHUN MPAKTHUECKUX
3a1a4y

[IponopumoHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

[IponopunoHnanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
[IponoprronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
[IponopumoHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
[IponopunoHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
[IponopronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC OCTPOTrO yria
MPSIMOYTOJIBHOT'O TPEYTOJIbHHUKA

CI/IHYC, KOCHHYC, TAHI'CHC U

bubmmoreka [JOK
https://m.edsoo.ru/8717eeba

bu6mmorekxa [{OK
https://m.edsoo.ru/d9159d9d

bu6mmorexa [IOK
https://m.edsoo.ru/aaf7e944

Bbu6nuoreka [JOK
https://m.edsoo.ru/89¢3236d

bubmmoreka [JOK
https://m.edsoo.ru/012ee582

bu6mmorexa [JOK
https://m.edsoo.ru/al5549ea

Bbu6nuoreka [JOK
https://m.edsoo.ru/lecbc886

bubmmoreka [JOK
https://m.edsoo.ru/c0dc264b

bu6mmorexa [JOK
https://m.edsoo.ru/861dfd7f

Bbu6nuoreka [JOK
https://m.edsoo.ru/c024ef14

bubmuoreka [JOK
https://m.edsoo.ru/132b4ef6

bubmuoreka [JOK



69

70

71

72

73

74

75

76

77

78

79

80

KOTaHI'€HC OCTPOro yria
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC OCTPOTO yriia
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

Tpuronomerpuueckue GyHKIIUHA
yrioB B 30° 45° u 60°

Tpuronomerpuueckue GyHKIUU
yriaoB B 30°, 45° u 60°

KontpomnbHas pabota o teme
"Teopema ITudaropa u Hauana
TPUTOHOMETpUH"

Bnucanneie u HCHTPAJIbHBICYTJIBI
Bnucannsie n HCHTPAJIBHBICYTJIbI
Bnucannsie n HCHTPAJIBbHBICYTJIbI

Bnucannsie n HCHTPAJIbHBICYTJIbI

Yrois Mexay KacaTeJIbHOU U
XOpIor

Yron Mexay KacareJbHOU U
Xopou

Yrael Mexay XopAaaMu U
CEKYIIUMU

Vsl MeXay XopAaMu U
CEKYILLINMU

https://m.edsoo.ru/f089efb9

bu6mmoreka [IOK
https://m.edsoo.ru/f089efb9

bubmuoreka [JOK
https://m.edsoo.ru/b41c27f9

bubmmoreka [JOK
https://m.edsoo.ru/f64cb9cb

bu6mmorexa [JOK
https://m.edso00.ru/6b294349

bu6mmoreka [JOK
https://m.edsoo.ru/a9db1f7a

bu6mmorekxa [JOK
https://m.edsoo.ru/ae5f890d

bubmmoreka [JOK
https://m.edsoo.ru/d0233fa0

bubmuoreka [JOK
https://m.edsoo.ru/1d3424f4

bubmuoreka I{OK https://m.edsoo.ru/775efa2f

bu6mmorexa [JOK
https://m.edsoo.ru/09166b3d

bubmuoreka [JOK
https://m.edsoo.ru/022e729¢

bubmmoreka [JOK
https://m.edsoo.ru/84a32a80




81

82

83

84

85

86

87

88

&9

90

91

92

93

Bnucanusie u
OINHMCAaHHBICUETHIPEX YT OIbHUKHI
BnucanHsle n
OIMCAaHHBICUETHIPEX YT OIbHUKHI
CaoiicTBa U NpU3HAKU
BIIMCAHHOT'O YEThIPEXYTOJIbHUKA
CBolicTBa ¥ IPU3HAKU
BIIMCAHHOT'O YETBIPEXYTOJIbHUKA
CBoiicTBa ¥ MPU3HAKU
BIIMCAHHOTO YETBHIPEXYTOJIBHUKA
CaoiicTBa U MPU3HAKU
BIIMCAHHOT'O YETHIPEXYTOJIbHUKA
B3aumHOepacnonoKeHue 1By XOKp
YKHOCTEU
B3aumMHOEpacnonoKeHUEeIBYXOKp
YKHOCTEN

KacanueokpyxxHocrtein
KacanueokpyxHocrei

OO01ue KacaTenbHbIE K IBYM
OKPY>KHOCTSIM

KontponbHas padoTa o teme
"YTIIBI U YETBHIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPYKHOCTHIO"

[ToBTOpeHME U 00600IIECHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

bubmmoreka [JOK
https://m.edsoo.ru/734d8ad9

bu6mmorexa [IOK
https://m.edsoo.ru/aa6clad6

bubmuoreka [JOK
https://m.edsoo.ru/fe14a853

bubmmoreka [JOK
https://m.edsoo.ru/60435d9b

bu6mmoreka LIOK https://m.edsoo.ru/cf9e646f

bubmmoreka [JOK
https://m.edsoo.ru/0b0501a3

bu6mmorekxa [JOK
https://m.edsoo.ru/420d844e

bu6mmorexa [IOK
https://m.edsoo.ru/42da8612

bu6mmorteka IIOK https://m.edsoo.ru/4cbf4£f9

bubmmoreka [JOK
https://m.edsoo.ru/52dcbe7d

bu6mmoreka [IOK
https://m.edsoo.ru/d2151a62

bu6mmorexa [IOK
https://m.edso00.ru/26055342

bu6mmorexa [IOK
https://m.edsoo.ru/74d89ab9




94

95

96

97

98

99

100

101

[ToBTrOopenue u o6o0IICHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIINX CBA3H MEXKILY
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpEeHue u 06001IeHUE.
Pemenue 3amau,
WUTIOCTPUPYIOITUX CBSI3H MEKITY
pa3TUYHBIMU TEMaMH Kypca

[ToBTOpeHue u 06001IIeHUE.
Pemenue 3amau,
WUTIOCTPUPYIOITUX CBSI3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME M 000O0IIEHNE.
Pemenue 3amau,
WJUTIOCTPUPYIOLIUX CBSA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u o0o0IICHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBS3U MEKTY
pa3TUYHBIMU TEMaMHU Kypca

NroroBasikoHTposibHasgpaboTa

bubmuoreka [JOK
https://m.edsoo.ru/6d05bcd8

bubmmoreka [JOK
https://m.edsoo.ru/51013847

bu6mmoreka [JOK
https://m.edsoo.ru/248181a0

bu6mmorexa [JOK
https://m.edsoo.ru/dad15fdc

bu6mmorexa [IOK
https://m.eds00.ru/6a69702b

bu6mmorexa [IOK
https://m.edso00.ru/0f5b4b87

bu6mmorexa [IOK
https://m.edsoo.ru/7942fc3c

bu6morexa [IOK



[ToBTOpenue u o6o0IICHNE.
102 Pemenue 3anay,
WLTIOCTPUPYIOIINX CBS3H MEXKITY

pa3JINYHBIMHU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/c2695¢10

bubmuoreka [JOK
https://m.edsoo.ru/b4981045




9 KUIACC

Ne

10

Temaypoxka

CuHyc, KOCUHYC, TaHT€HC yTrioB oT 0
1o 180°

OCHOBHOeTpI/IFOHOMeTpI/I‘{eCKO CTOX
€CTBO

DopMyIIBITPUBEICHUS

DOopMyIIBITPUBEICHUS

PemeHneTpeyroibHUKOB.
TeopemMakoCUHYyCOB

PemienneTpeyroabHUKOB.
TeopemakoCHHYCOB

TeopeMacunycoB

TeopemacuHycoB

Pemenne MPAKTUYCCKUX 3aaa4 C
HCIIOJIb30BAHUEM TCOPCMEL
KOCHUHYCOB U TCOPEMbI CUHYCOB

Pemenne npakruueckux 3aaad ¢

UCIIOJIb30BaHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMbI CHHYCOB

KoanuecTtBouacoB

Bce
ro

KonTpoabHbIep
a00ThbI

IIpakTuyeckuep
a00ThI

DJIeKTPOHHBbIeM(PPOBHIEOOPA30BATEIb
HbIepecypchl

bubnunoreka [IOK
https://m.edsoo.ru/33005d2b

bubnuorexa [IOK
https://m.edsoo.ru/aba8dd52

but6mmoreka [IOK
https://m.edso00.ru/98813486

bubnuorexa [JOK
https://m.edsoo.ru/e00324ad

bubmuorexa [JOK
https://m.edso00.ru/9738e456
bu6moreka [JOK
https://m.edsoo.ru/d934a6e6
bu6moreka [JOK
https://m.edsoo.ru/820ebf06

bu6moreka [JOK
https://m.edsoo0.ru/000dd68f

bu6moreka [JOK
https://m.edsoo.ru/da65db4c

bubnunoreka [IOK
https://m.edsoo.ru/ed170337
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12

13

14

15

16

17

18

19

20

21

PelreHne nmpakTuueckux 3aaad ¢
UCIIOJIb30BAHUEM TE€OPEMBI
KOCHHYCOB Y TEOPEMBI CHHYCOB

Pemrenue npakruueckux 3aaad ¢
HCIIO0JIb30BAHUEM TE€OPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB
Tpuronometrpuyeckue GopMyIbl st
IJIOIIAIM TPEYTOJIbHHKA,
napaieaorpamma
Tpuronomerpuieckue GopMyIIbl s
IUIOLIA/IU TPEYTOJIbHUKA,
napajuiesorpamma
Tpuronomerpuueckue GopMyIbl I
IUIOLIA/IU TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronometrpuyeckue GopMyIbl s
IUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpaMmma

®opmynal ‘epona
®opmynal ‘epona

®opmynal ‘epona

@opMynarIomaAuBbITYKIOIOYETHIPE
XyTOJIbHUKA

®dopMynaIomaauBhITYKIOr0YeThIPE
XyTOJIbHUKA

bubmuorexa [JOK
https://m.edsoo.ru/fd237192

but6mmoreka [IOK
https://m.edsoo.ru/66b247d5

bu6moreka [JOK
https://m.edsoo.ru/009bf17e

bubnunoreka [IOK
https://m.edsoo.ru/3479efa2

bubnorexa [JOK
https://m.edsoo.ru/c9e4273f

but6mmoreka [IOK
https://m.edsoo.ru/35e8ab1f

but6mmoreka [IOK
https://m.edsoo.ru/ad8e9d59

bubnuorexa [JOK
https://m.edsoo.ru/8tb80467

bubmuorexa [JOK
https://m.edso00.ru/03b9324¢

bubnuorexa [JOK
https://m.edsoo.ru/e20462b0

but6mmoreka [IOK
https://m.edsoo.ru/1b3f8284
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Konrponsnas padora no Teme
"Pemenue TpeyroapHUKOB"

Xopibl ¥ TOI00HBIE TPEYTOJILHUKH B
OKPYHOCTHU

TeopemMa 0 mpoU3BEAECHUN OTPEZKOB
XOpI

Teopema 0 Ipou3BEIEHNN OTPE3KOB
XopA

Teopembl 0 MPOU3BEACHUH OTPE3KOB
CEKYIINX

Teopembl 0 TPOU3BEAECHUH OTPE3KOB
CEKYIIUX

Teopema o0 kBagpaTeKkacaTeIbHON
Teopema o0 kBagpaTeKkacaTeIbHON
TeopembrYeBnl 1 MeHenas
TeopembrYeBnl 1 MeHnenas
TeopembrHUeBrl U MeHenas

IlousaTue o roMmoTETUHA

Konrponsnas pabora no teme
"ITomobue TpeyroabHUKOB"

YpaBHeHHE NPAMOi1 Ha TIIIOCKOCTH.
VYoot ko3 PuIueHT 1 CBOOOTHBIHN

bubmuorexa [JOK
https://m.edsoo.ru/71316455
bu6moreka [JOK
https://m.edsoo.ru/dee5Sbl1d

bubnunoreka [IOK
https://m.edso00.ru/9a6b9583

bubnuorexa [IOK
https://m.edsoo0.ru/3280910d
bu6moreka [JOK
https://m.edsoo.ru/7c¢74ebdb

bubnunoreka [IOK
https://m.edsoo.ru/ccdb3092

bubnuorexa [JOK
https://m.edsoo.ru/3cde33ca
bubnunoreka [IOK
https://m.edsoo.ru/d6df6¢c82
bu6moreka [JOK
https://m.edsoo.ru/f2218dfa
bu6moreka [JOK
https://m.edsoo.ru/a463clbc
but6mmoreka [IOK
https://m.edsoo.ru/ela81aa9
but6mmoreka [IOK
https://m.edsoo.ru/14e624fd

but6mmoreka [IOK
https://m.edsoo.ru/15177855

bu6moreka [JOK
https://m.edsoo.ru/2dcfad6b
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YJICH, UX FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI

YpaBHeHHE NPAMOil Ha TIIIOCKOCTH.
VYoot ko3 PuIueHT 1 CBOOOTHBIIM
YJIeH, UX T€OMETPUUYECKUN CMBICTT

[TapannenbHOCTH U
NEePIEHIUKYISIPHOCTD MPSMBIX (4epe3
yTII0BOHM KO3 DHUITHECHT)

YpaBHEHHEOKPYKHOCTH

Haxoxenne nepeceyeHui
OKPY’KHOCTEH U IPSIMBIX B
KOOpPJIMHATAX

Haxoxnenue nepeceuenuit
OKPY’KHOCTEH U IPSIMBIX B
KOOpAMHATax

dopMyna pacCTOSHUSA OT TOYKH J10
pAMON

[Tmomaae napasmienorpamMmma B
KOOpPJIMHATAX, TIOHATHE 00
OPUEHTHUPOBAHHOM TUIOMIAIN
[IpumeneHne MeTo1a KOOPAUHAT B
IPAKTUYECKU-OPUEHTUPOBAHHBIX
F€OMETPUUYECKHX 3a/1a4ax
Konrponbnas padora no Teme
"Meton koopauHat"

B CKTOPBIHAIIIIOCKOCTH

CnoskeHre ¥ BEIYUTAHHE BCKTOPOB —

bu6moreka [JOK
https://m.edsoo.ru/fa4fb1b3

bubnunoreka [IOK
https://m.eds00.ru/6d686658

bubnunoreka [IOK
https://m.edsoo.ru/1658a6fd

bub6nunoreka [IOK
https://m.edsoo.ru/36de713a

bubmuorexa [JOK
https://m.edsoo.ru/5777b234

but6mmoreka [IOK
https://m.edsoo.ru/5ffdeecd

bu6moreka [JOK
https://m.edsoo.ru/19f84dae

bubnunoreka [IOK
https://m.edsoo.ru/7b10a3a5

bubnuorexa [JOK
https://m.edsoo.ru/b1271082

but6mmoreka [IOK
https://m.edsoo.ru/bd9a630e

bubmuorexa [JOK




47

48

49

50

51

52

53

54

55

56

57

IIpaBUJIa TPEYTOJIbHUKA U
napajuieorpaMmma

CnoxxeHue ¥ BEIYUTAHHE BEKTOPOB —
mpaBujia TPECYroJbHUKA U
napajjiejaorpaMmma

yMHO)KCHI/IeBeKTOpaHaLII/ICHO

KoopnunatsiBekTopa

CrnoxeHue 1 BBIYUTAHHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATaxX

CroxeHre ¥ BEIYUTaHUE BEKTOPOB,
YMHO)XCHHE BEKTOPA Ha YUCIIO B
KOOpJAMHATaX

[TpumeHeHHEe BEKTOPOB B (DHU3HKE,
[EHTP Macc

[TonsiTe o 6a3uce (Ha MIOCKOCTH).
PasnoxxeHusBeKTOpoBmoOa3ucy
[TonsiTe o 6a3uce (Ha MIOCKOCTH).
PaznoxeHnsBeKTOpOBIOOa3UCY
[Tonsitue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHnsBeKTopoBnoOasnucy

CkansipHoe mpoU3BeI€HUE BEKTOPOB,
F€OMETPUYECKUI CMBICIT U
BBIPAYKEHHE B JEKAPTOBBIX
KOOpAMHATax

JuctpuOyTHBHOCTBCKAISPHOTOIIPOU3

https://m.edsoo.ru/193ca346

bu6mmoreka [IOK
https://m.edsoo.ru/01d8e6bal

bubmoreka [JOK
https://m.edsoo.ru/e540d478

but6mmoreka [IOK
https://m.edsoo.ru/2278518f

bu6mmoreka [IOK
https://m.edsoo.ru/c492667b

bu6moreka [JOK
https://m.edsoo.ru/2560ab87

bubnunoreka [IOK
https://m.edsoo.ru/1cfb8928

but6mmoreka [IOK
https://m.edsoo.ru/757b9b30

bu6moreka [JOK
https://m.edsoo.ru/cfe5295e

bubnunoreka [IOK
https://m.edsoo.ru/el1a50237

bubmuorexa [JOK
https://m.edsoo.ru/afb9a2a0

bubmuorexa [JOK
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BeICHUSA

CkansipHOENpPOU3BEICHUE U
MIPOELUPOBaHUE

IIpuMeHeHne CKaJISIpHOTO
IIPOU3BEICHUS BEKTOPOB UL
HAaXOKJICHUs JUIUH U YIJIOB
IIpuMeHeHne CKaJISIpHOTO
IIPOU3BEJICHUS BEKTOPOB UL
HAaXOKJICHUs JUIUH U YIJIOB
IIpuMmeHeHne CKaIsIpHOro
IIPOU3BENICHUS BEKTOPOB IS
HAaXO/ICHUs [UIUH U YIJIOB

Pemenne rCOMCTPHUYCCKHUX 3a7a4 C
IMOMOIIBIO CKAJIAPHOI'O IMIPOU3BEACHUA

Pelmenne reoMmeTpuyecKkux 3aad ¢
MTOMOILBIO CKAJISIPHOTO IPOU3BEACHUS

KonrponsHas pabora no teme
"Bekrops!"

[IpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIUHCJICHHE UX DJIEMEHTOB

IIpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYHMCIICHUE UX JIEMEHTOB

HpaBI/IHLHHe MHOTI'OYTOJIbHUKH,
BBIYHUCJICHUC UX 5JICMCHTOB

[IpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX DJIEMEHTOB

Yucno m 1 1MHA OKPY)KHOCTH

https://m.edsoo.ru/Obcd3387

bubmoreka [JOK
https://m.edsoo.ru/0f16f5da

bubnunoreka [IOK
https://m.edsoo0.ru/9d7b1240

bubmuorexa [JOK
https://m.eds00.ru/99791584

bu6mmoreka [IOK
https://m.edsoo.ru/894c1248

bu6moreka [JOK
https://m.edsoo.ru/e572abc0

bubnuorexa [JOK
https://m.edsoo.ru/75a5e4a7

but6mmoreka [IOK
https://m.edsoo.ru/55678a9d

bu6moreka [JOK
https://m.edsoo.ru/5a4341db

bubmuorexa [JOK
https://m.edsoo.ru/2517463d

but6mmoreka [IOK
https://m.edsoo.ru/9f7cc71d

bu6moreka [JOK
https://m.edsoo.ru/al 6f6e98

bubnunorexa [IOK
https://m.edsoo.ru/78b4dc48
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Yucno m 1 1MHA OKPY)KHOCTH
JnMHagyrHOKpY>KHOCTH
JnHayruoKpy KHOCTH
Panunannasmepayria

Paguannasmepayria

[Tnomanp kpyra u ero 3JeMEHTOB
(cexTopa 1 cerMeHra)

[Tmomaae kpyra u €ero 3J€MEHTOB
(cexTopa u cerMeHTa)

[Tnomans Kpyra v €ro 3JeMEHTOB
(cexTopa 1 cerMeHTa)
Brruncnenue nepumMeTpoB u
wiomnaaen Guryp, BKIIOYAIOIMINX
AIIEMEHTHI KpyTa

Brruncnenue nepumMeTpoB u
wionanen Guryp, BKIIOYAIOMIUX
AIIEMEHTHI KpyTa

KonTponbhas no reme "J{nuna
OKpPYXHOCTH M IJIOIaab Kpyra"

IlenTpansHasicuMMeTpus

LleHTpanbHO-CUMMETPUYHBIE(UTYPBI

—_—

bubnunoreka [IOK
https://m.edsoo.ru/825e73c7

bubnunoreka [IOK
https://m.edsoo.ru/3¢2983f9

bu6moreka [JOK
https://m.edsoo.ru/4eb62ffb
bu6moreka [JOK
https://m.edsoo.ru/d3b68dca

but6mmoreka [IOK
https://m.edsoo.ru/e97f0369

but6mmoreka [IOK
https://m.edsoo.ru/b73a7f0b

bubnunoreka [IOK
https://m.edsoo.ru/10a2b760

bubnuorexa [IOK
https://m.edsoo.ru/0d98bb54

but6mmoreka [IOK
https://m.edsoo.ru/1f673d06

bu6moreka [JOK
https://m.edsoo.ru/adbcd171

bubnunoreka [IOK
https://m.edso00.ru/0353e638

bubnuorexa [JOK
https://m.edsoo.ru/e63{f8f2

bubnunoreka [IOK
https://m.edsoo.ru/5dbbfd1f




83

84

85

86

87

88

89

90

91

92

93

94

IToBopoT

OceBasicummeTpus

@urypsl, CHMMETPUYHBIE
OTHOCHUTEIILHO HEKOTOPOH OCH

[TapamtensHbIIIEPEHOC
[lousaTre NBUXKEHUS U €r0 CBOMCTBA

PaBencTBoduryp

[IposiBneHus: CAMMETpPUH B IPUPO/IE,
KUBOIIUCH, CKYJIBITYpE, ApXUTEKTYypE

Komno3urmuasuxeHuit
(mpocrelmmenpumMepsl)

[ToBTOpenue u 06001IeHNE. Permenue
3a/1a4, WUTIOCTPUPYIOUINX CBA3H
MEX1y pa3nIHbIMU TEMaMH Kypca

[ToBTOpenue u 0600IeHNE. Permenue
3aj1a4, WUTIOCTPUPYIONINX CBSI3U
MEXy Pa3IMYHBIMH TEMaMH Kypca

[ToBTOopenue n 0600meHune. Pemenue
3a/1a4, WITFOCTPUPYIOIINX CBSA3U
MEX]y Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOopenue u o6o61meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3jIMYHbIMU TCMaMH KypcCa

bubnunoreka [IOK
https://m.edsoo.ru/a59548ae

bubnunoreka [IOK
https://m.edsoo.ru/de5f1903

bubnunoreka [IOK
https://m.edsoo.ru/46bcel128

bubmuorexa [JOK
https://m.edsoo.ru/a6b0094b
bubnunoreka [IOK
https://m.edsoo.ru/3b681983
bu6moreka [JOK
https://m.edsoo.ru/4bda89ea

bubnunoreka [IOK
https://m.edsoo.ru/aba7d464

bubnuorexa [IOK
https://m.edsoo.ru/92b823fd

but6mmoreka [IOK
https://m.edsoo.ru/2a4a2bag

bubmoreka [JOK
https://m.edsoo.ru/efefea93

bubnunoreka [IOK
https://m.edsoo.ru/c58e409¢e

bubmuorexa [JOK
https://m.edsoo.ru/54d14267
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[ToBTrOopenue u o6o61meHue. Pemmenue
3a]1a4, WUTIOCTPUPYIOITNX CBSI3H
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 06o6meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOLIUX CBA3H
MEXKy pa3JINYHbIMU TEMaMU Kypca

[ToBTOpenue u 0600IeHNE. Permenue
3aj1a4, WUTFOCTPUPYIONINX CBSI3U
MEXy Pa3IMYHBIMH TEMaMH Kypca

[ToBTOopenue n 0600meHune. Pemenue
3314, WITIOCTPUPYIOIINX CBSA3U
MEX]y Pa3IMYHBIMHA TEMaMH Kypca

[ToBTOopenue u o6o61meHue. Pemenue
3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 06o6meHue. Pemenue
3a]1a4, WUTIOCTPUPYIOITNX CBSI3H
MEXy Pa3IMYHBIMH TEMaMH Kypca

HToroBasikoHTpoJIbHasApaboTa

[ToBTOpenue u 06o6meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOLIUX CBSI3U
MEXTy pa3InIHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

bubmorexa [JOK
https://m.edsoo.ru/a78455c5

but6mmoreka [IOK
https://m.edsoo.ru/2e7695cf

bu6moreka [JOK
https://m.edsoo.ru/6383d98a

bubnunoreka [IOK
https://m.edsoo.ru/89¢5365f

bubmuorexa [JOK
https://m.edsoo.ru/Odcedafl

but6mmoreka [IOK
https://m.edsoo.ru/27b735e9

but6mmoreka [IOK
https://m.edsoo.ru/073bcf5d

but6mmoreka [IOK
https://m.edsoo.ru/1852817¢




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YYHEHUKA

Marematuka. 'eomerpus: 7-9-e kinacchl: 6a30Bbli YpOBEHb: YU4€OHUK, 7-9
kiaccel/ Atanacss JI.C., byty3oB B.®., Kagomnes C.b. u npyrue,
AxumonepHoe o6miectBo «M3narensctBo «lIpocBemenue
METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Marematuka. ['eomeTpusi: 7—9-¢ kiacchl : 0a30BbIi YPOBEHD : METOJIMYECKOE
nocoodue K npeaMeTHOWINHUYN yuyeOHuKOB 110 reomerpun JI. C. AtanacsiHa, B.
®. byry3osa, C. b., KagomueBaun np./—Mocksa : [IpocBemenne,2022. —48c.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPChHI CETU
NUHTEPHET

bu6mmoreka IJOK
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