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1. TlosscHUTEILHAS 3aNIMCKA
PaGouas mporpamma kpyxka «[Ipaktukym nmo reomerpum» wist 10 — 11-x Kiraccos
paspabotaHa B COOTBETCTBHH ¢ Dedepaibhbim  20CYOaAPCMBEHHBIM obpazosamenbHbiM
Cmanoapmom cpeonezo 06we20 00pa306anus, B COOTBETCTBMM CO C/IEAYIOIIAMH HOPMAaTHBHO-
MMpaBOBLIMH, WHCTPYKTHBHBIMHU U METOAHYECKUMH JAOKYMEHTaMH:

- 3akonom Poccuiickoit @enepannn «O6 obpasosanum B Poccuiickoit Menepaiun» oT
29.12.2012 Ne 273-®3;

- QeslepaibHBIM - TOCYIAPCTBEHHBIM  00pa30BaTebHBIM CTAHAAPTOM CPEIHEro OOLIEero
00pa3oBaHusl, YTBEPXKICHHOTO NPHKAa30M MuHHCTepcTBa 06pasoBaHHs M Haykd Poccmiickoit
®enepamunor 17.12.2010 Ne 1897, ¢ H3MEHEHHAMH H JOTIOJHEHHAMH (manee - ®I'OC cpeanero
obmiero obpazoBanus);

- IIpukasom MunucrepcTa nmpocseuienus Poccuiickoit ®enepannn ot 22.03.2021 Ne 115
«O6 yreepkaenun Tlopsiika OpraHu3alvii ¥ OCYIIECTRICHHS 00Pa30BATENLHON NESTENHHOCTH MO
OCHOBHBIM 00111€00pa30BaTe/IbHBIM [IPOrpaMMaM - 06pa30BATENBLHBIM TIPOrPAMMAM HAYATLHOTO
001iero, 0OCHOBHOTO OOIIEro U CpeiHero obImero 0o0pa3oBaHus»;

- MeToaryecknmMy peKOMEHIAIMSAME 110 YTOYHEHHIO MOHSTHS M CONEPKAHHS BHEYPOUHOI
ACATEIPHOCTH B paMKaX pealn3allii OCHOBHBIX 001eo0pa3oBaTeIbHBIX IPOrPaMM, B TOM YHCIIE B
YacTH MPOEKTHOH AeATebHOCTH (mHcbMO MunoGpuayku Poccuu ot 18.08.2017 N 09-1672 «O
HampasJIeHUH MeTon49ecKuX peKOMEeH1allHii [0 YTOYHEHHIO OHSTHS B COIepXKaHHs BHEYPOUHOI
ACATENIBHOCTH B paMKaX peaji3alii OCHOBHBIX 001e00pa30oBaTeIbHBIX IPOrpaMM, B TOM YHCIIE B
YaCTH NPOEKTHOM JeATETBHOCTHY; \

- [lucemom Munnpoceemenns Poccun ot 07.05.2020 r. NeBB-976/4 «O peau3anuy KypcoB
BHEYPOUHOH JEATENbHOCTH, MNPOTPaMM BOCIHMTAHHA M COLHATH3AIMH, JOTONHHTEIBHBIX
001IIepa3BUBAIOIIHX IPOTrPAMM € HCIIOTB30BAHAEM JHCTAHIIMOHHBIX TEXHOJIOTHH.

Iean kpy#Ka: co3anue ycnosuii s GOPMHPOBAHUS YCTONYMBBIX 3HAHMI ofyyarommxcst
NIOr€OMETPHH.
3agaun KpyxKa:

- PaCIIHPEHHE KPYro30opa, MOBbILICHHE MOTHBAIMY 00YYAIOMUXCS K H3YYEHHIO PEOMETPHH;

- YCTpaHEeHHE NPeIMETHBIX Ie(PHIUTOB IO TEOMETPHH

- CO3[IaHHE «CHTYALHH yCriexay» y 00y4aronmxcs MpH PelIeHHH reOMETPHYECKHX 3a/1a;

- PasBUTHE yMEHHS BbIICIIATH INIaBHOE, CPaBHUBATh H 00001aTh (haKTh;

- 0000LIeHHe B CHCTEMATH3AIKS TEOMETPHYECKHX 3HAHMI obyuarommxcs;

- COBEpIICHCTBOBAHHE NPAKTHYECKHUX HABBIKOB, MATEMATHYECKO# KYIBTYpBI 00Y4arONIHXCs;

- IPHMEHEHHE T€OMETPHYECKOTO0 anmnapara /Ui pelieHus pa3Hoo0pa3HbIX MaTEMaTHYECKUX 3a/1aY.
AKTYa/IbHOCTh IPOrPaAMMBI 3aKJTFOYAETCS B TOM, 9TO OHA MO3BOJIHT MIKOTLHHKAM
CHCTEMaTH3UPOBATh, PACHIHPUTE U YKPENHTh 3HAHHS, TOATOTOBHTHCS IS IA/IbHEHIIErO
H3YICHUS] MATEMaTHKH, HAYYHThCA pelllaTh pasHOOOpa3HbIe 3a/1a4i pa3ImYHOM CIIOKHOCTH.
IIpozpamma paccuumana na 68 yacos:

10 xace- 34 yaca B roj1 ¢ npoBezieHueM 3aHATHI | pa3 B HeeIO
11 kmace — 34 gaca B roj| ¢ mpoBe/ieHHeM 3anaTHIl | pa3 B
HEJIEII0



Obwan xapakmepucmuxa Kypca.

[Iporpamma kpyxka «IIpakTHKYM IO TeOMETpHH», OPHEHTHPOBAHA Ha NPHOGpETEHHE
OIPE/ICTICHHOr0 OMBITa PEINCHHs MCOMETPHYECKHX 3a/lay Pa3jIMYHBIX THIIOB, MO3BOJISET YYEHHKY
MOTYYHTH JOTOJHUTENBHYIO MOATOTOBKY [UIS Clla4d 5K3aMeHa 10 MaTeMaTHKe 3a Kypc OCHOBHOM
mKonkl. OT6Op 3amaHuii mojpasyMeBaeT AOCTYIHOCTh NMPELTAraeMoro MaTepHasa, CIIOMKHOCT
3amad  HapacraeT nocreneHHo. [losmaBarenbHBIii Marepman Kypca Oyaer cnocoGCTBOBATH
(opMHPOBaHHIO YMEHHsI BOCIIPUHHMATE ¥ aHATH3HPOBATH HHPOPMALIHIO.

Ilpu opranu3anyy 3aHATHIT pe/IoNaraeTcs HaTHYHe HHTEPAKTHBHOM JOCKH (mpoexropa), uc-
nosp3oBaHue pecypeoB Murepner (caittel Pemry EI'D, Pemy BITP, AKnacc u 1.1m.).

DopMBI OpraHu3aliy y4eGHBIX 3aHATHH: JIEKIHs, NPAKTHIECKHE 3aHATHS, paboTa B MabIX
rpymmnax, urpa.

Metozst 06y4enns: TMIHOCTHO-OPHEHTHPOBAHHBIH MOAX0/, MMM (HEepeHIIMPOBAHHBI MOIXO],
3/10poBLecOeperarolme TEXHOJIOTHH, JMAJIOTHYECKHE METOIbI B3aMMO/ICHCTBHS,
HCCeI0BaTEeIbCKHM ITPOEKT.

1. Ilnannpyembie pe3y/ibTaThl 0CBOEHHS KPY/KKA BHEYPOUHONIeATEIbHOCTH

W3ydeHne reoMeTpuu 1o JaHHOM MporpamMMe CrocoGCTBYeT (OPMHPOBAHMIO Y OOYHAIOMIHXCS
JAMIHOCTHBIX, METANPEAMETHBIX W TPEAMETHBIX pe3yJbTaToB OOy4YeHHs, COOTBETCTBYIOLIMX
TpeOOoBaHUsSIM (helepaIbHOTO ToCyJapCTBEHHOIO 06pa30BaTeIbHONO CTAHAAPTa OCHOBHOTO OGIIEro
obpasopanus u paboueil nporpaMme BOCIIUTAHHSL.

Jluunocmupwie pesyiomamei:

- NaTPHOTHYECKOE BOCIIMTAHHE — [IPOSIBJIEHHE HHTEPECA K HCTOPHH H COBPEMEHHOMY COCTOS-
HHIO POCCHHCKOM MaTteMaTH4eCKOH HAyKH; EHHOCTHOE OTHOIIEHHE K JOCTHKEHHSM POCCHICKHX
YYE€HBIX-MAaTEeMaTHKOB;

= 3CTETHYECKOE BOCITMTAHHE — BOCIIPUATHE 3CTETHUYECKUX KaYeCTB FreOMETPHH, eé
TFapMOHHYHOTO MOCTPOEHH, CTPOTOCTH, TOYHOCTH, JJAKOHHYHOCTH,

- IEHHOCTH Hay4YHOTO MO3HaHHs — GOPMHPOBAHHE H PA3BHTHE NIO3HABATEIBHBIX MOTHBOB,

- HallpaBJICHHBIX HA MOJIy4YCHHE HOBBIX 3HAHHH 110 TEOMETPHH HEOOXOIUMBIX It OO BICHEHHS
HaOJII0JaeMBIX TIPOIIECCOB H SBIICHHIA;

- 9KOJIOTHYECKOE BOCITHTAHHE — OPHEHTALUSA Ha IPUMEHEHHE TeOMETPHYECKUX 3HAHHT JUIs
peleHus 3a1a4 B 001acTH OKpy Kaloliei cpe/ibl, MOBBIIEHHE YPOBHS SKOJIOTHIECKOH KY/IbTYPBI;

- OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, FTOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIMXCs K CaMo-
Pa3sBUTHIO M caM000pa30BaHHIO HA OCHOBE MOTHBAIIMH K 0OYYEHHIO U O3HAHHIO;

- YMEHHE KOHTPOJIHPOBATE IIPOLIECC U pe3y/IbTaT Y4eOHOM U MareMaTHYeCKON IeATeIbHOCTH;

- KPHTHYHOCTb MbILJICHHS, HHAIIHATHBA, HAXOJYHBOCTh, AKTHBHOCTH MPH PEINCHHH
MaTeMaTH4YeCcKHX 3ajau.

Memanpeomemnusie pezynomamei:

- YMCHHE CaMOCTOSATENBHO ONPE/IENIATH LIE/IH CBOEro 00y4YeHH s, CTaBUTh H (POPMYJTHPOBATE JIJIA
ce0s HOBBIE 3a/1a4H B yu&be, pa3sBHBATH MOTHBEI H HHTEPECH CBOEH TI03HABATEIIBHOMN EATEIBHOCTH;

- YMCHHE COOTHOCHTB CBOH ICHCTBHSI C IUIAHHPYEMBIMH pe3ylbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOCH JESATEJIbHOCTH B IPOLECCE JOCTHKEHHS pe3yjbTara, ONpeNelIsTh CHocoObl
ACHCTBUH B paMKaxX NpE/UIOKECHHBIX YCIOBHH M TpeOOBaHMI, KOPPEKTHPOBATh CBOH JCHCTBHS B
COOTBETCTBHH CHU3MEHAIOLICHCS CUTYAIHEIH;

- YMEHHE OIpelensiTb MOHATHSA, co3aaBaTh 0000IIeHHs, YCTaHABJIHBaTh AHAJIOTHH,
KJ1acCH(pHUMPOBATH;

- YMCHHE yCTaHaBJIMBAThH MIPHYHHHO-CIICJICTBEHHBIE CBA3H, CTPOHTH JIOTHUYECKOE pacCykIeHHe,
YMO3aKIIOYeHHE (HHIYKTHBHOE, IETYKTHBHOE U 110 aHAJIOTHH) H JIe]IaTh BBIBOIbI,

- YMEHHE I[IOHMMaTh M HCMOJIL30BaTh MaTeMaTHYeCKHe CpeACTBA HAIVISAAHOCTH (rpaduku,
Tab/IHIIBI, CXEMBI U JIP.) JUIA HILTIOCTPALIWH, HHTEPIIPETAIlHH, APTYMEHTAIHH;

- YMEHHE BBIIBUIaTh FHIIOTE3BI [IPH PEIICHHUH 3a/1a4, TOHUMATh HEOOXO0AUMOCTh HX IIPOBEPKH;
NOHHMAHHE CYIIHOCTH AITOPHTMHYECKHX IPEIHCAaHHH M YMEHHE JIeHCTBOBAaTh B COOTBET- CTBHM
NPEJUIOKEHHBIM aJITOPHTMOM.
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IIpeomemmusie pezyromameor:
YMEHHe paboTaTh C TeOMETPHYECKHM TEKCTOM (aHAIM3MPOBATh, H3BJIEKATH HEoOX0IuMYyI0

HH(pOPMAUKIO), TOYHO H TPAMOTHO BBIPAXKATH CBOM MBICTH B YCTHOM M MHCHMEHHON peun ¢
NIPHMEHEHHEM MAaTEMaTHYeCKOH TEPMHHOJIOTMH M CHMBOJHKH, HCHOJIB30BaTh pa3IHUHBIC S3BIKH
MaTeMaTHK{, NPOBOMWTh  KiaccHDUKalWHM,  Joruyeckue  OOOCHOBAHHS,  JOKA3aTeNbCTBA

MareMaTH4YECKUX }TBCp}K,I[eHHﬁ;
OBJIaJICHHE HABBIKAMH YCTHBIX, IHCEMEHHBIX, HHCTPYMEHTAJILHBIX BEIYHCIEHHH;

OBJIaZICHHE TCOMETPHYECKHM S3BIKOM, YMEHHE HCHOJB30BAaTh €r0 /Ul ONHMCAHMA IPEIMETOB
OKpPYaIOIIET0 MHpa, Pa3sBHTHE NMPOCTPAHCTBEHHBIX IPEJICTABICHHN M HM300peTaTebHbIX YMEHH,

NpHOOPETEHHE HABBIKOB F'€OMETPHYECKHIA TOCTPOCHHIA; "
YMEHHE H3MEpSTH JUIMHBI OTPE3KOB, BEJIHYHHBI YIJIOB, HCMONb30BaTh (OPMYJBI WIS HAXOWKIACHHS
NEPHMETPOB reOMETPHYECKUX (HTYD;

YMCHHE IIPUMCHSATHL U3YYEHHBIE IMOHATHSA, PE3ynbTaThl, METOBI ISl PEIICHUS 3aJa4y IPaKkTHYECKOIo
XapaxkTepa H 3aJa4 M3 CMEXHBIX JIMCUHMILIAH C HCHOJB30BAHHEM IIpH HEOOXOIHMOCTH CIIpaBOYHBIX

MaTCpHaloB, KaJIbKYJIATOpa, KOMITBHOTEPA,

- HaxXOIWTh 3HAYEHHS JUIHH JIMHEHHBIX 3JIEMEHTOB (UIYP H HX OTHOILICHHS, IPALYCHYIO MEPY
YIJIOB, IPHMEHSIS ONIPEJIETICHHU, CBOHCTBA U NIPU3HAKK QHUTYP U HX 3JIEMEHTOB, PABEHCTBO QHUTYD:

- HCTI0JIb30BATh CBOHCTBA H3MEPEHHUS JUTHH, YTJIOB [IPH PEIIEHHUH 3a/1a4 HA HAX0K/ICHHE JUTHHBI
OTpesKa, JJIHHBI OKPYKHOCTH, JUTHHEI IyTH OKPYXHOCTH, I'PaJyCHOM MepHI yIIia;

- BEIMHCIIATD JUTHHBI IMHEHHBIX JJIEMEHTAPHBIX QUIYP M UX YIJIbI, HCTIONB3YS GOPMYIIbI JJIHHBI
OKPYXXHOCTH H JUTMHBI [yTH OKPYXHOCTH;

- BBIMUCIATE JATMHY OKPY)XXHOCTH, [UIHHY JAYT'M OKPY)XHOCTH pellaTh IPaKTHYECKHE 3a/1auH,
CBSI3AHHBIC C HAXOXICHHEM TIEOMETPHYECKHX BEIHUHH, HCHONB3YS opd  HEoOXoaUMOCTH
CIpaBOYHHKA M TEXHHYECKHE CPE/ICTRA. '

Obyuarowuiica nayuumes:

* ONepHpPOBaTh Ha 6A30BOM ypOBHE MOHATHSIMHU F€OMETPHUYECKUX (GHUTYD;

* M3BJICKATh HHGOPMALMIO O TEOMETPHYECKHX (DUIypax, MPeNCTaBICHHYIO HA YePTEekax B SB-
HOM BHJIE;

* IPUMEHSATH 71 PEIICHUS 3a/1a4 reOMETPUYECKUE (AaKThI, €CIIH YCIOBHS HX IPHMEHEHHS 3a-
Jlanel B ABHOM (opme;

* peiiaTh 3a/1a94 Ha HaXOX/JICHHE TeOMETPHYECKHX BETHYHH 110 00pa3iam 1k alrOpuTMaM;

* ONepHpOBaTh Ha 6a30BOM YPOBHE MOHATHIMH: PABEHCTBO (DUTYp, paBHBIE GHIYPHI, PABEHCTBO
TPEYTOJILHUKOB, MapajIeIbHOCTh PAMBIX, HEPIEHINKYIAPHOCTD MPAMBIX, YIJIBI MEXKILY TPSIMBIMH,
NEPNEeHINKYIISAP, HAKIIOHHAS, IPOEKIHS;

* BBINOJIHATD H3MEPEHUE JUIMH, PACCTOSHUMN, BEJIHYMH YIJIOB, C IIOMOIIBIO HHCTPYMEHTOB LISt
H3MEpEeHHUH JUTHH U YTJIOB;

* IPUMEHATH POPMYJIBI pacdeTa repuMeTpa (GUryphl IPH BHITHCICHHSAX;

* IpUMEHATH TeopeMy [Tudaropa 115 BEMHCICHNS JJTHH HEM3BECTHRIX CTOPOH TPEYTOJIbHHKA,
PacCTOSHHH, B IPOCTEHINMX CiTyyasx;

* H300paxXaTh THIOBBIE IUIOCKHE QHUIYPHI OT PYKH H C TOMOIIBIO HHCTPYMEHTOB;

* BLIOHpATh MOAXOMANIMH METOZA UIsl PElIeHHs H3BECTHBIX THIOB MATEMATHYECKHX 3a/ad.

B noBcetHeBHOM XH3HH ¥ [IPH U3yYEHUH IPYTHX PEIMETOB:

* HCIIOJIb30BaTh CBOMCTBA FeOMETPUYECKHX GHTYp VIS PEllIeHHs TUIIOBHIX 3a/1ad,
BOSHHKAIOLINX B CHTYallMAX OBCEHEBHOM JKH3HH, 3a/1a4 NPAKTHYECKOTO COAEPKAHHS;

* BRIHCIISTE PACCTOSHHA HA MECTHOCTH B CTaH/IapTHBIX CHTYalHsAX, B IPOCTEHIINX CIIy4asix,
NPHMEHSTH GOPMYJIBI B IPOCTEHIIMNX CHTYAIHAX B MOBCEIHEBHOM JKH3HH

* BBINOJHATE NPOCTEHIIHE MOCTPOCHHS HA MECTHOCTH, HEOOXOJMMbIE B PEATbHOH JKM3HH.

O6yuarouwuiica noayuum 603MoNcHOCD:

* OBJANeTh METOJAMH PEIICHHUS 3a/1a4 HA BBIYMCIIEHHUS U I0KA3aTeIbCTBA: METOJOM OT TIPOTHBHOTO, METOIOM
nepebopa BapHaHTOB;

- HpHOGpeCTH OMNBIT MPUMEHEHHS anreﬁpanqecxoro H TPHI'OHOMETPHYECKOrO anmnapara rnpH pelieHHH
reOMETpPHYECKHX 3aad.



1. Copepixanue BHeYpPO4HOI JeATEILHOCTH

10 KJIACC

JJIeMeHThI INIAHHMEeTPHHI
Yereipéxyronenuku. IlapannenorpaMm, ero mnpu3HaKu © CcBoicTBa. YacTHBIE Clydau
napaiesiorpaMmMoB  (IPAMOYTOJIBHMK, pomO, KBaapaT), WX MpPH3HAKA M CBOMcTBa. Tpamemnwus,
paBHOOOKas Tpanenus, e€ cBoicTBa U npu3Haku. [IpsamoyronsHas Tpanenus.
Metox yaBoenus menuansl. llentpansuas cummerpusi. Teopema ®areca u Teopema o
MPONOPIHOHATBHBIX OTPE3KaXx.
Cpennue TMHAM TpeyroJibHUKA U Tpaneiwmu. LlenTp Macc TpeyroisHUKa.
[Tonobue TtpeyrompHukoB, kodbdunueHt monobus. [IpuzHaku MOJOOHS TPEYrOIBHHKOB.
[Ipumenenne noxoOus MPH PeIIeHHH IPAKTHYECKHX 3a/1a4.
CaoiicTBa muomaeit reomerpudeckux Gpuryp. @opmys! ais mwiomany Guryp.
Brruncnenune niomaneii TpeyroibHHKOB B MHOTOYTOJIBHMKOB Ha KJIETYaToi Oymare.
Teopema ITudaropa. Ilpumenenune reopems [Tudaropa npu pemennn npaKTHYECKUX 3a,1a4.
CuHyc, KOCHHyC, TaHIeHC OCTPOrO yrja MpAMOYIOJBLHOTO TpeyroibHuKa. OCHOBHOE
TPHIOHOMETPHYECKOE TOX1eCcTBO. Tpuronomerpuueckue pynxuun yrios B 30, 45 u 60°.
BrincanHble ¥ neHTpaIbHbIE YITIbI, YOI MEXIY KacaTeIbHOM H XOpJ0ii. YTIIBI MeXIy XOpJaMu 1
CeKylMMH. Brucanuble M oOnMcaHHBIE UETHIPEXYTONBHHKH. B3aWMHOe pacrmonokeHHe IBYX
okpyxHocteil. Kacanue okpyxHocreii. OO1mue kacareabHbIe K IBYM OKPYXHOCTSIM.

IIpsimMbIe B MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHS cTepeomeTpuH. Toduka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO. [loHsATHE 06
aKCHOMAaTHYECKOM ITOCTPOCHHH CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH H CIIEJICTBHS U3 HUX.

BzaumHOe pacmosokeHHe NpSMBIX B IPOCTPAHCTBE: MepeceKarolHecs, Mapaule/ibHble |
CKpemuBaromiecs mnpsaMele. [Ipu3Haku ckpemuBaromuxcs NpsMBIX. [lapaiiensHOCTE NPSAMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE: NapajlieNbHbIe NPsSMbIE B IIPOCTPAHCTBE, MapaLIeIbHOCTh TPEX MPAMBIX,
Napaie/IbHOCTh MPAMO# ¥ MiockocTH. [lapannensHoe U HeHTpaIbHOE POEKTHPOBAHKE, H300paKeHHE
duryp. OcHOBHEIE CBOMCTBA NapajuiebHOrO NpoeKTHpoBaHus. M306paxkenue GuUryp B mapaienbHOM
NPOEKIHH. YIJBI C COHANpaBIEHHBIMH CTOPOHAMH, Yroj MeEXKAy MPSIMBIMH B IPOCTPAHCTRBE.
[lapanienbHOCTh TUIOCKOCTEH: NapaUieNbHble IUIOCKOCTH, CBOMCTBA Napa/UIENBHBIX IUIOCKOCTEH.

IlIpocTreiimme npocTpaHcTBEHHEIE (GHUrypsl Ha IJIOCKOCTH: TETpasp, Hapauielienurell, MOCTPOoeHHe
CCUCHHH.

MuororpaHHHKH

Bubl MHOTOrpaHHHKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipu3ma: n-yrojpHas mpu3Ma, mpsmas o
HAKJIOHHAsA TPH3MbI, OOKOBas M TOJHas MOBEpPXHOCTH Npu3Mbl [lapannenenunesn, mpsMOyroibHBIH
napanienenune] 4 ero cpoictBa. Kparwaiimme nmyTH Ha MOBEpXHOCTH MHOrorpaHHmuka. Teopema
Jiinepa. [lpocrpancTBenHas teopema [Tugaropa. ITupamuzaa: n-yrojibHas ITHPaMHIA, NPABHUILHAS H
yeeu€nnas nupaMuael. CpoiicTBa pébep M GOKOBBIX rpaHel NpaBHIBHOM mupaMujbl. [IpaBHIBHBIE
MHOTOTPaHHHMKH: IIPaBHIIEHAS NTPH3Ma U NpaBUJIbHAS MHPAMHU/IA, TPABUIbHAS TPEYTOJIBHAS MUPaMHJIa |
NpaBWIbHBI TeTpasp, KyO. IIpeacTaBnenue o NMpaBUILHBEIX MHOTOTPAHHHKAX: OKTAdIP, I0JEKadap H
HKOCa3Ip.

Berumcnenre >1eMEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHand, yrisl [liomaas GokoBoid
MOBEPXHOCTH M TOJIHOHW IIOBEPXHOCTH IPSIMOH NMPH3MBI, IUIOLIAAb OCHOBAHHH, TeopeMa o OOKOBOM
NOBEPXHOCTH MNpsAMOM mpusMbl. [lnomans OOKOBOH NOBEPXHOCTH M IOBEPXHOCTH IPaBHIBLHOM
MHPaMHIBL, TEOPEMA O TUIOLIATH YCeUEHHON MUPAMHUIBL.

CuMMeTpus B mpocTpaHCTBe. DIIEMEHTHI CHMMETPHH [IPABMIBHBIX  MHOTOTPAHHHKOB.
CHMMETPHS B MPaBHIIBHOM MHOTOTPAHHHKE: CHMMETDHS lapasiiesienurne/a, CAMMETPHS [IPaBHIIBHBIX
NPH3M, CHMMETPHS IPABAIILHON MTHPAMHEIBL. e



11 KJIACC

Tena Bpamenus

[lonsTus:  mMMMHApHYecKas MOBEpXHOCTh, KOHMYECKas MOBEPXHOCTh,  cepuuecka:
TNOBEPXHOCT, oOpasyromme noBepxHocTell. Tena Bpamenus: IHJIMHADP, KOHYC, YCEYEHHBIN KOHYC
chepa, map. Bsaumuoe pacnonosenue chepsl M IIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe
H3o0paxenne Ten BpaleHHs Ha MIOCKOCTH. Pa3pépTka mummnapa u komyca. Cummerpust cepsr 1
mapa.

O6béM. OcHOBHEIE CBOMCTBA O00BEMOB  TelL Teopema 06 06bEMe mpAMOYrOMBLHOT
flapalIe/ienine1a i cieACTBHA H3 He€. OOBEM NPSMOil U HAKTOHHOM IIPH3MBL, LHJIMHPA, THPAMHUIBI |
koHyca. O0BEM mapa u apoBOro cerMeHTa.

KombOunanuu ten Bpamenus u MHOTOTPaHHHKOB. [Ipu3Ma, BnucaHHas B MUIHMHD, OMHCAHHAS
OK0I0 unmHapa. [lepeceyenne cdepst n mapa ¢ miockocTsio. Kacanue mapa H cepsl MIOCKOCTHIO
[TonsiTne MHOrOrpannmKa, OMHCAHHOTO OKOJIO cepsl, cepsl, BHCAHHOH B MHOTOIPAHHHK HIH TeJiC
BpallleHHS.

[lnomans nosepxnocTH UUIHHIpA, KOHYCa, momans chepsl u e€ wyacreir. I[Tomobue &
npoctpanctse. OTHOIeHHe 06BEMOB, miomanei MOBEPXHOCTEH NMOA00HEIX (uryp. IIpeobpaszoBanue
non00Hsl, roMoTeTrs. Pelnenne 3a1a4 Ha MIOCKOCTH ¢ HCIIOTb30BAHHEM CTEPEOMETPUYECKHX METOJIOB.

[octpoenne cevennii Muororpansukos u Ten BpAINCHUS: CEYCHHS IWIHHIpA (MapajieibHo H
TICPIICHIMKYIAPHO OCH), CeYeHHs KOHyca (Napaslie/ibHble OCHOBAHHIO U NPOXOMSAIINE Yepe3 BEPUIHHY).
CCHUCHUA Iapa, METO/IBI TIOCTPOCHHS CEUEHHMIt: METON CIIEOB, METO BHYTPEHHEr0 MPOEKTHPOBAHHSI.
METO/l IepeHOca CeKyIIe II0CKOCTH.

4. TemaTtHueckoe IIAHHPOBAHHE
10 knace

Tpeyroabuukn. 4 gaca

[Nono6ue Tpeyronsuukos. CoiicTsa MeuaH 1 OMCceKTpHC TpeyrosibHHKa.
CootHowenuns mesxy cTopoHamu u yraamu NpAMOYIOJIbHOTO TPEYrOJIbHUKA.
Teopema cunycoB, TeopeMa KOCHHYCOB.

Teopema Crioapra. Teopems: Yensi 1 Menenas.

Yetwipexyroabunkn. 4 yaca

Iapannenorpamm, pomG, tpanewus, TIPOM3BOJIBHBIN YETBIPEXYTONBHUK.

Teopema kocunycoB s HeThIpEXyronbHuka. CBOHCTBO GHCceKTpHCHI napajiesnorpamma u Tpaneuuu. Teopema
Jiinepa.

OxpyxuocTs. 6 yacos

UesTpanshbie u BnucanHble yribl, X cBOMCTRA.

Teopewmsl 0 kacaTenbHOM K CEKYLIMX, UX OTpe3Kax.

Brawncaunsie u onucannsie OKPYIKHOCTH OKOJIO TPEYTOJIbHHKOB H Y THIPEXYTOIbHHKOB.

IIpasuasubie MEOrOyrobHAKH. 4 yaca

Bnmcaunsie u onKcaHHble MPaBHJIbHbIC MHOTOYrObHHKH. DOPMYJIBI CTOPOH MPaBHIILHBIX N-YrojibHUKOB Yepes
R ur

[loctpoenne NpaBHIBHBIX MHOTOYTONBHHKOB.

ILromanu muOroOyrobHUKOB. 8 yacos
Teopewmsi 0 nuiomany TpeyronsHukoB 1 4ETBIPEXYTOJIEHHKOB.

IMromanu HETBIPEXYrONbHHKOB, BIUCAHHBIX B OKPYHOCTb H ONHCAHHBIX OKOJIO OKPY»KHOCTH. Teopema
IMronemes.

llapaaseabHocTs NpAMBIX B na0CKOCTE. 4 9aca

[octpoenne napannensHbix NpAMBIX, MPAMOH M IUIOCKOCTH, MiocKocTel. [IpuMeHeHHe MX CBOHCTB W
TPH3HAKOB K PELICHHMIO 3a/1a4 Ha /I0Ka3aTeIbCTRO.

Crpemmsaiommecs npamere. ‘



KTOpEI HA IUIOCKOCTH H B IPOCTPaHCTBe. 4

*a. Jluneiinble onepaiyH Ha/| BEKTOpaMH.

UIOKEHHE BEKTOpa.
CxanspHoe npousse/ieHHe BEKTOPOB. YTo/ MeX/Ty BEKTOPAMH.
[TpumeneHne BEKTOPHOTO aHaIM3a K PELISHHIO 3a/1ay.

11 kaace

[ocTpoenne ceuennii. 4 yaca

H3o6pakenue npocTpaHcTBEHHBIX DUTyp.

H3yuenne Moneneit npocTpaHcTBEHHBIX (UIYp M MX H3TOTOB/IEHHE.
[locTpoetue cevennii TeTpas/ipa, napanienenunea, nHpamMmbl.

MeTon caenos. [TocTpoetue cevenmii MHOrorpaHHHKOB ¢ nomotiso IK.

BexTope! Ha nuiockocTH 1 B npocTpancTee. 4 yaca
Jluneiinble Onepalyy Hajl BEKTOPAMH.

PainoxeHue Bekropa.

CranspHoe npou3Be/ieHue BEKTOPoB. Yron MEKIY BEKTOpaMH.
[Ipumenenne BEKTOPHOTO aHAM3a K PellIeHHIO 3a/1a4.

Meton koopaunar. 4 uaca

KoopanHaThi BeKTOpa M TOUKH Ha IIIOCKOCTH H B IPOCTPAHCTBE.

3ananne QUryp ypaBHEHHSAMH Ha TUIOCKOCTH H B MPOCTPAHCTBE: MpAMas, MJIOCKOCTh, OKPYKHOCTh, JJUIHIIC,
chepa.

DopMmyJibl 1Sl HAXOXKIEHHS YIila Mek/TY CKPEUMBAIOIMMUCS PAMBIMH, NPAMOH ¥ TUIOCKOCTBIO, ABYMS
IUIOCKOCTAMH.

HaxosxneHne paccTosHus Mekay TOYKOH M MIOCKOCTBIO, MPAMOM H MIIOCKOCTBIO, MEXKIY CKPEIHBAIOIUMHCA
MPAMBIMH.

Muororpanuuks. 6 yacos
[lpu3sma, nupamuia, NpaBuIbHBEIE MHOTOTPAHHUKH.
[L1omanm nosepxHocTei.

Tena Bpamenus. 6 yacos
[luaunap, konyc, mwap. Inomanu ux MOBEPXHOCTEH.

Paznuunbie koMOHHALMK Ten BpalleHus.

Kombnnauun ten. 8 yacon
Paznnunbie kKOMOHHALIMM Ten BpalLeHus.

Pemenne 3anay EI'D.2 uaca



Temamuueckoe naanuposanue

10 knacc
Ne n/n | Tema sansmus Koauvecmso uacos
TpeyronsHuku 4
1 ITono6ue TpeyroibHHKOB. i
2 CaoiicTBa Me/1HaH W GUCCEKTPHC TPEYTOJIbHHKA. 1
|3 CooTHOIIEHHsI MeXIy CTOPOHAMH M  yrjaMH 1
' NpAMOYTOJIbHOTO TpeyronbHHKa. Teopema cHHYCOB, Teopema
j KOCHHYCOB.
4 Teopema Ctioapra. Teopemsl Uesbl 1 Menenas. 1
. YeTnIpexyroibHHKH. , 4
| 5 [lapannenorpamm; pom6, Tpanewus, MPOM3BOIbLHbIH 1
YETBIPEXYTONIBHHK.
6 Teopema KOCHHYCOB /U1l YETBIPEXYTOJIbHHKA. 1
7 CBoicTBO GHUCCEKTPHCHI MAPAILIENOrPaMMa | TPaneLuy. 1
8 Teopema Diinepa. )
OxpvxsOCTS. 6
9-10 LleHTpaibHbIE H BITMCAHHBIE YIJIbl, KX CBOWCTBA. 2
11 TeopeMmsl 0 kacaTenbHOMN U CEKYIIMX, HX OTPE3Kax. 1
i12-13 BrucanHbie M OnMCaHHBIE OKPYKHOCTH OKOJIO 2
TPEYrojibHHKOB H
YeThIPEXYTOJIbHHKOB.
4 Pemenne 3apmau. 1
_lpasuabHbie  MHOTOYroJbLHHKH. 4
15 Bnucannbie W onucaHHble MPaBHIBHBIE MHOIOYIOJbHUKH. 1
Dopmysi
CTOPOH NpPaBHJIBHBIX N-YrOJIbHUKOB 4epe3 R u .
16 Bnucannbie W onucaHHble MPaBUIBHBIE MHOIOYTOJIBLHUKH. 1
DopmyJibl
CTOPOH MPaBHJIbHbIX N-YTOJIBHHKOB Yepe3 R u .
17 Pewenne 3amau. 1
18 IMocTpoeHue NpaBHIBHBIX MHOIOYTOJILHHKOB. /i
TLiomanu MHOrOYT0.IbHHKOB. 8
19 Teopemsl 0 nIoOWAAH TPEYTOJILHHKOB. 1
20 BblukciieHHe muiomaznei TpeyrojibHHKOB. I
21 TeopeMsl 0 nJ10LIA/IH YETHIPEXYTOILHHKOB. 1
22 Boiuncienne nuiomaziei YeTbipEXyrobHHKOB. 1
23 [Lnomany 4eTeIpéXyronbHUKOB, BITHCAHHBIX B OKPYIKHOCTh H 1
OMUCAHHBIX OKOJIO OKPYKHOCTH.
24 [Lnowany 4eThIpEXyro/IbHUKOB, BIHCAHHBIX B OKPY/KHOCTD U 1
OMHCAHHBIX OKOJIO OKPYKHOCTH.
"a] Teopema Ilronemes. 1
26 Pemienue 3anav. 1
HapaiieIbHOCTh NPSMBIX H IJIOCKOCTEIl. 4
27 [locTpoenue napasenbHbIX MPAMBIX, MPAMO#i M MIOCKOCTH, 1
TUIOCKOCTEH.
25 [lpumenenne MX CBOWCTB M NPHU3HAKOB K PELICHHIO 1
3ana4d  Ha
J10Ka3aTeJbCTRO.
% IlpumeHenre WX CBOWCTB M MPHU3HAKOB K PELIECHHIO 1
3aja4 Ha
J0Ka3aTeJIbCTBO.
1 CxpemuBaronuecs npsmoie. 1
SexTopui B N paHCTBe 4
u JIuHeliHble OnepanyK HaJl BEKTOPAMH. I
2 PasnoxeHue BekTOpa. 1
3 CkansgpHoe npousBe/ieHHe BEKTOPOB. Yo/ MexkIy BEKTOPaMH. 1
= [IpuMeHeHHe BEKTOPHOTO aHAIM3a K PELlIEHHIO 3a/1a4. 1
froro 34 yaca

g



Kilacc

Non/n | Tema sanamus

Konuyecmeso vacos

IMocTpoenne ceuennii. 4
1 HzyyeHune MosieNielt MPOCTPAHCTBEHHBIX DHUIYD M HX H3rOTOBJIECHHE. 1
| 2 IlocTpoenue ceuennii Tetpaspa, napannenenunena, MHAPaMHUBIL. I
| 3 MeTos crenos. 1
| 4 IlocTpoeHue ceyenuii. 1
- BexTopsl B npocTpancTse 4
| 5 Jlunelinbie onepanuu Haj BEKTOPaMH. 1
6 Pasnoxenue BekTopa. /
| 7 CkanspHoe npou3BeieHHe BEKTOPOB. Yo MEXK/ly BEKTOpaMH. 1
B [IpumeHeHHe BeKTOPHOrO aHamM3a Kk peleHnio 3aau. 1
MeToa koopaunar 4
| 9 KoopauHaThl BeKTOpa M TOYKH HA TIIOCKOCTH H B MPOCTPAHCTBE. if
' 10 3azanue GUryp ypaBHEHHSIMH Ha TUIOCKOCTH M B NMPOCTPAHCTRE: 1
' npAMas, NJI0CKOCTh, OKYPKHOCTb, 3IUTHIC,cdepa.
11 DopMyJibl 115 HAXOXKICHHS YI7Ia MEXTY CKPELIHBAIOLIAMHUCS 1
NPAMBIMH, NPAMOMH H IJIOCKOCTBIO, IBYMS TIOCKOCTSMH.
| 12 Haxosxnenue paccTosinus Mexy TOUKO H IMIIOCKOCTBIO, npAMO# 1
, TIOCKOCTBIO, MEK/TY CKELIMBAIOIIMMHKCS NPSIMBIMH
i Muororpanaukn 6
| 13 ITpuzma. 1
| 14 ITupamuna. 1
| 15 [1paBujibHBIE MHOTOrPAHHHKH. 1
| 16 Inowaam nosepxHocTeii. 1
| 17 BeiuKciente riommanm nopepxHoCTH. 1
18 Beiumciienne riomaau nopepxHoCTH. 1
Teaa spamenns 6
19 Llnnunap. Inowaas nopepxHocTH LMJIMHpA. 7
20 Konyc. I1nomaas noBepXHOCTH KoHyca. 1
21 Llap. nomane noBepxHocTH chepbi. 1
22 BerumciieHue miouam noBepXHOCTH TeJl BPALLEHHS. 1
23 Pasnnyneie KoMGuHALMY Tes BpaLueHHs. 1
24 Pasninunble KoMOMHALMM TesI BpaLEHHS. 1
Kombunanun ten 8
24 Ky6 u BnmcanHsIii map. 1
26 Ky0 1 onHcauusiii map. 1
27 ITupamuza u xy6. 1
2% LluamHap v nupamuna. 1
29 LlnnuHap U ky6. 1
30 Llnauuap u napaienenunen. 1
31 LlwmuHap u chepa. i
32 Pewienne 3anay Ha KOMOMHALHH TeJl. 1
Pemenne 3anau EIND 2
! 33 Pewenne 3ananuii u3 otkpeitoro 6anka EID 1
34 Pewienne 3a1anuii U3 otkpeiToro Gaxnka EIMD 1
| Hmoco 34 u.




J/IeKTPOHHbBIE (undposbie) o6pasosarenbubie pecypcel.
YTRpuITLI Gank 3ananmii B[, Maremaruka. Basosslit yposens
s:f!ege.ﬁpi.ru/bank/index.php?proj=E04OA72A 1A3DABA14C90C97E0B6EETD C,
JTxpuiThIii 6ank 3ananuii ECD, Maremaruka. [TpodussHeiii YPOBeHB
s-'ege.fipi.ru/bank/ index.php?proj=AC437B34557F88EA4 [15SD2F374B0A07B

¥SpasosatensHbIil nopran s MOArOTOBKH K dk3ameHaM. Marematika [TpodunbHbiii ypoBeHs. https://ege.sdamgiz
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[eometpus, 10 - 11 : yue6. ns obuieo6pasoBar. yupeskaenuii : 6a3oBbiii 1 NpoGUbHbIA YpoBHH / ]
Artanacsu, B. ©. Bytysos, C.B. Kanomues u ap. — M. : IMpoceewenne, 2021
I'eomeTpus Ha knetuaToi Oymare. / 1. M. Cmupuosa, B.A. CMupHOB. — M. : Yucrie npyast, 2009.

DakyIbTaTHBHBIH Kype M0 MaTeMaTHke : Pewenue 3anay : Vue6. nocobue mis 10 ko Cpel. WIKOJbI.
®. llapsirun. — M. : IIpoceeenue, 1989.

DaxynbTaTHRHBIH Kypc no matemaruke: Pemenue 3anau: Vue6. noco6ue ans 11 kn. cpen. mkonsi.
®@. llapeirun, B. H. lonyGes. — M. : IIpocBewenue, 1991,

leomeTpus: c6. anaunuii s MPOBECHHA 3K3aMeHa B 9 ki1, /
A. J1. Bauskos, T. M. Mumenxo, — M. : Tlpoceemenwue, 2009. (cepus «THA»).

3anauu u ynpakHeHHs Ha roTOBbIX Heprexkax. 7-9 ( 10-11 ) knaccer. I'eomerpus./ E.M. PaGusosuy. -
M.: Unekca, 2006.

10



PR e T

¥ IPOPY o SRANG737 O TMCTOB.

JaBepeHO hknﬁx% MBOY COIL Ne 1
Axaemmuia. UK (] ['epos
FCTAYECRETO ! ,mﬂwnm TLILJIyKbSHEHKO

= wHona z
pern Axage _Qwu\o?amowo:
v Vi ﬁﬂeﬁ.. 9



