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HOACHHTEJ/IbHAA 3AIIHCKA

I'eomeTpuss kak ONMH U3 OCHOBHBIX pPa3[efiOB LIKOJBHOM MAaTeMAaTHUKH, MMEIOLIUN CBOEH LEJbIO
o0ecreynTh U3y4eHHe CBONCTB U pa3MepoB (UTYp, UX OTHOLIEHUH M B3AUMHOE PACIIONIOKEHHE, OMUPASTCS
Ha JIOTUYECKYIO, JOKa3aTeJIbHYIO JIMHUI. L[eHHOCTh M3y4eHHsI T€OMETPUN Ha YPOBHE OCHOBHOTO OOILIEro
00pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYHAIOLIMICA YYUTCS MPOBOIUTH NOKA3aTENbHBIE PACCYKIEHHUS,
CTPOUTH JIOTHYECKUE YMO3AKJIKYEHUs, TOKA3bIBaATb UCTUHHBIE YTBEPXKICHUS U CTPOUTb KOHTPIPUMEPBI K
JIOXKHBIM, TIPOBOJUTH PACCYKACHUS «OT MPOTUBHOIO», OTJINYATh CBOHCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpaTHBIE YTBEP KACHUS.

BTopo#i Lenbr0 U3y4deHus T€OMETPUH SIBIISIETCS] MCIOJAB30BAHNE €€ KaK MHCTPYMEHTa NPU PELICHUH
KaK MaTeMaTHYeCKHUX, TaK U MPAKTHYECKHX 3a/1a4, BCTPEUAIOIIMXCS B peasbHON u3HU. OOydaromuiics
JOJDKEH HAy4YUThCS OIPENEeNIUTh TeOMETPUYECKYI0 (PHUrypy, OmHMcaTh CIOBAMH [aHHBIA YepTEX MU
PUCYHOK, HaWTH IUIOIIAAb 3€MENBbHOTO Yy4YacTKa, PacCUUTaTh HEOOXOAMMYIO JJIHMHY ONTOBOJIOKOHHOTO
kabenst wm Tpedyemble pasMepsl rapaka IJIsi aBTOMOOWIISL. DTOMY COOTBETCTBYET BTOPAsi, BEIYMCIUTEIbHAS
JVHUS B M3y4eHMH reoMeTpuu. llpu pemeHun 3amad MpakTUYECKOrO XapakTepa OOyYarOIIUHCS yUUTCS
CTPOUTHh MAaTEMAaTUYECKHE MOJENIN PEaJbHbIX KU3HEHHBIX CUTYyalUl, IPOBOAUTDL BBIMUCIICHUS U OLICHUBATH
aJ€KBATHOCTD MOJY4YEHHOT O PE3YyJIbTaTa.

Kpaiine Ba)XHO MOAUEPKHUBATD CBSI3U T€OMETPHH C IPYTHMHU YUeOHBIMH MpEeaMETaMH, MOTUBHPOBAThH
UCITIOJNIB30BATh  OIPEIENIEHUs] TeOMETPUYEeCKUX (GUryp ¥ TMOHATUH, IEMOHCTPUPOBATh NPUMEHEHHUE
MOJIyYeHHBIX YMEHUIH B (PU3MKE M TEXHUKE. JTH CBs3W HamOoJsiee sIpKO BUAHBI B TeMax «BekTopsi»,
«TpuroHomerpuueckue COOTHOLIEHUs», «Meton koopauHaty u «Teopema [Tudaropay.

YueOHblli Kypc «l'eomeTpus’» BKIIOYAET CJIEAYIOLIME OCHOBHBIE pasleNbl COIEPKAHMA:
«[eomerpudeckue (UIypbl U WX CBOWCTBa», «M3MepeHHE T€OMETPHYECKUX BeUYUH», «JlekapToBbI
KOOPIMHATHI Ha TUIOCKOCTHY, «BekTopel», «/IBrxkenns miockocty», «lIpeodpasoBanus mogodus».

Ha usyuenne yuebnoro kypca «I'eomerpusi» orBogurcs 204 gaca: B 7 kiacce — 68 yacos (2 vaca B
Heqeno), B 8 kiacce — 68 "acos (2 yaca B Heneo), B 9 kjacce — 68 yacos (2 yaca B HEZEINIO).

CO/IEP’KAHHUE OFYYEHUA
7 KJIIACC

HauaneHble nonsaTus reomerpun. Touka, npsimasi, OTPE30K, Jyd. Yroja. Buasl yrios. BepTukanabHble u
cMexxHble yriabl. buccektpuca yria. Jlomanas, MHOroyroipHuk. IlapaniensHOCTs U NEPHIEHAUKYISPHOCTD
MPSIMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBA OCEBOW cuMMeTpuu. llpumepbl cuUMMeETpuUu B
OKPY’KaroIlleM MHpE.

OcCHOBHBIE TIOCTPOEHHS C TMOMOLIBKO LUPKyIsd U JuHeliku. TpeyronbHuk. Bricota, Menuana,
OuccekTpuca, UX CBOWMCTBA.

PaBrOGenpeHHBIN 1 PAaBHOCTOPOHHHH TPEYroJbHUKH. HepaBeHCTBO TPEyroIbHUKA.

CaoiicTBa 1 MpU3HAKK PAaBHOOEIPEHHOTO TPeyroyibHuKa. [Ipi3HaKy paBeHCTBA TPEYTOJbHUKOB.

CsolicTBa M MNpHU3HAKU MapaienbHbIX MOpsMbIX. CyMMa YIJIOB TpeyrojibHHKAa. BHeliHue yribl
TPEYrOJIbHUKA.

IIpsiMoyronpHbIi TpeyroapHuk. CBOWCTBO MeMaHbl NPSIMOYTOJIBHOTO TPEYrobHUKA, TPOBENEHHON K
runotenyse. IlpusHaku paBeHCTBA NPSIMOYIOJIBHBIX TPEYrOJBHUKOB. lIpsSMOYronbHBIA TPEYrOJIBHUK C
yriom B 30°.

HepasencTBa B reOMETPUN: HEPABEHCTBO TPEYrOJILHUKA, HEPABEHCTBO O JJIMHE JOMAaHOW, TEOpeMa O
OonbiieM yrie u Oonblel CTOpoHe TpeyroyibHuKa. [lepneHauKysip 1 HaKJIOHHAS.

I'eomerpuueckoe mecTo Touek. buccekrpuca yria M CepefUHHBIA MEPNEHAUKYISP K OTPE3KYy Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpyrI, XOpJa M AuameTp, UX CBOHCTBA. B3auMHOe pacrosoxkeHue OKPYKHOCTH U
npsimoi. KacarenpHast M cekymass kK OKpyXHOCTH. OKpYy>KHOCTb, BIMCaHHas B yroji. Bmucannas u
ONMUCAaHHAasl OKPY>KHOCTHU TPEYTOJbHUKA.

8 KUIACC

Yerepéxyronbauku.  llapannenorpamm, ero  npusHaku U cBoiictBa.YacTHele — ciydan
napajuiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaapaT), UX MPU3HAKH U CBOHcTBa. Tpamenus, paBHOOOKas
Tpamneuus, €€ CBONCTBA U Mpu3Haku. [IpsimoyronsHas Tpanenus.

Meron ynBoeHus Menuanbl. lleHTtpanbHas cumMmerpus. Teopema @Paneca u  TeopeMa O
MPOMOPLUOHAIBHBIX OTPE3Kax.



Cpennue TUHUM TpeyrojbHUKA U Tpaneuuu. LleHTp Macc TpeyroibHUKa.

[Tonobue TpeyroapHUKOB, K03 dunment nogodus. Ilpusnaku nonodust TpeyronbHUKOB. [IpuMenenne
no00us MPH PEIIEHNH MPAKTUYECKHUX 3a/1a4.

CeoiictBa momanefi reomerpuueckux Quryp. DopMmynbl s TUIOINAAN  TPEYrOJbHHKA,
napajuiesiorpaMma, pomOa u Tpaneunn. OTHOLEHHE MIomanei mogoOHbIX GUryp.

Beruncienune miomaneii TpeyroJlbHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYaTOH Oymare.

Teopema [Iudaropa. Ilpumenerne Teopemsl ITudaropa npu permeHnn MpakTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TAaHIeHC OCTPOro yrja MpsIMOYTrOJbHOrO TpeyroibHuka. (CHOBHOe
TPUTOHOMETPHUECKOE TOXKeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrniucaHHbIE U LIEHTpaJbHBIE YIUIBI, YIOJ MEXAY KacaTeIbHONM M XOPAOW. YTJbl MEXAY XOpAaMu U
CeKylIMMU. BriricanHble U ONMUCAHHBIE YETBIPEXYTOJbHUKN. B3auMHOE pacronokeHue ABYX OKPY>KHOCTEH.
Kacanue okpyxuoctei. O0mue kacaTeabHbIe K IBYM OKPY KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHresc yrioB or 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMy bl TPUBEAECHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. PellleHne NpakTU4eCcKuX 3aaad ¢
HCIIOJIb30BAHUEM T€OPEMbI KOCHHYCOB U TEOPEMBI CHUHYCOB.

[IpeoOpazosanue nonobusi. [Tomobue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Npou3BeNeHNN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYILHX, TEOpeEMa O
KBaJpaTe KacaTeJbHOM.

BekTop, mnmHa (MOAmynb) BEKTOpa, COHANPABJICHHBIE BEKTOPBI, MPOTHUBOIIOJIOKHO HAINPaBICHHBIE
BEKTOPBI, KOJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAalMM HAX BeKTOpaMu. PasnoxeHue
BEKTOpa M0 ABYM HeKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHOe Mpou3BeieHHe BEKTOPOB,
MIPUMEHEHUE [Tl HAXOXKICHHsI JIUH U YIJIOB.

JlexapTOBbl KOOPAWHATBI HA IJIOCKOCTH. YPaBHEHHs MNPSMOH M OKPYXKHOCTHM B KOOpPAMHATAX,
MepecedueHne OKPYKHOCTEN U NpsAMbIX. MeToa KOOpAUHAT U €r0 NPUMEHEHHE.

IIpaBunbHble MHOTOyroJbHUKH. JiMHAa OKpy>KHOCTH. I'pamycHas W panuaHHas Mepa yIua,
BBIYMCJICHHE JJIMH AyT OKpyXHOCTeH. [1nomane kpyra, ceKTopa, CerMeHra.

JIBIDKEHUs] TUIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (3eMeHTapHbIe NPEACTABICHUS).
[Tapannensneiii neperoc. [losopor.

ILUTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPHA» HA YPOBHE OCHOBHOI' O OBLIIETI' O OBPA30OBAHHUA

JIMUHOCTHBIE PE3YJBbTATHI

JIn4HOCTHBIE pe3yabTAaThl OCBOCHUS MPOrpaMMBbl yaeOHOTO Kypca «I eoMeTpusy XapakTepu3yroTCs:

1) naTpuoTHyecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MNPOLUIOMY M HACTOALIEMY pPOCCHHCKON MAaTeMaTUKH, LEHHOCTHBIM
OTHOLIEHHUEM K JOCTHXKEHHSM POCCHHCKHUX MAaTEMaTHKOB M POCCUNHCKONW MAaTeMaTHUYE€CKOW IIKOJBI, K
HCTIOJIB30BAHHUIO 3THUX JOCTIKEHUH B APYTrUX HAyKax M MPUKIAAHBIX chepax;

2) rpaxxaaHCcKoe U yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0s13aHHOCTEH IpakJaHINHA U pea3alii €ro Mpas, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP TPAKAAHCKOTO
oOmecTBa (HampuMep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYKACHUIO STUYECKUX MPOOJeM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JOCTIKEHUN HayKH, OCO3HaHMEeM BaXHOCTH MOPaJbHO-3TUYECKUX
MIPUHLIUIIOB B A€ATEIbHOCTH YUEHOTO;

3) TpyaoBoOe BoCIUTAHHE:

YCTAaHOBKOW HAa AKTUBHOE y4YacTH€ B PEIIEHUWH MPAaKTHYECKUX 3a74a4 MaTeMaTH4eCKOU
HAIPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHUECKOro 0O0pa30oBaHUs HA MPOTSKEHUN BCEH KU3HH IS
yCIEeTHOH MpoeCCHOHATBHON NEeSITEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM WHAMBHIYaJbHOH TPAeKTOpUM OOpa3OBaHMsS M JKU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
UHTEPECOB 1 O0LIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKoe BOCIHTAHHE:

CIIOCOOHOCTBEO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEMaTHUECKUX OOBEKTOB,
3a74a4, PELICHN, pacCy>KI€HHUI, YMEHHUIO BUAECTh MATEMATHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHHUS:



OpPHUEHTALMeH B NETEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPENCTABJICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI M OOIIECTBA, MOHUMAHHEM MAaTEMAaTUYECKOW HAyKU Kak
cepbl YeIOBEUECKON NEATENIbHOCTH, 3TANOB €€ Pa3sBUTHUS M 3HAYMMOCTU JJIsl Pa3BUTHS LUBHIN3ALIUH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHKH M MAaTeMaTHYeCKOW KyJbTypOH KakK CPEeICTBOM IIO3HAHHUS MHpA,
OBJIQICHUEM MPOCTEHIIIMH HABBIKAMHU HCCIIEIOBATEIBCKON NEATENbHOCTH,

6) d¢usnyeckoe BocnUTaHHE, (POPMHpPOBAHHE KYJbTYPbl 3A0pPOBbSI H 3MOLHOHAJIBLHOIO
onaromosyyqusi:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHYECKHUE 3HAHHWA B HHTEPECAX CBOETrO 3/I0POBBS, BEACHUS
310poBOro 0bpasa JKU3HU (340POBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, PEryJsipHas
¢dusnyeckas aKTHUBHOCTH), CHOPMHUPOBAHHOCTBIO HaBbIKa pe(JIEKCHH, NPU3HAHMEM CBOEr0 MpaBa Ha
OmHMOKyY M TAKOTO XK€ MPaBa APYroro 4eJIOBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

OpHUEHTAIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUH IS peIueHus 3a1a4 B 00J1aCTH COXPAHHOCTH
OKpY’KaroIien Cpespl, IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX TOCJIEACTBUN I OKPY KAFOIIEH
Cpenbl, OCO3HAaHUEM INIOOATBHOTO XapaKTepa 3KOJOTHUECKUX MPoOIeM U NyTel NX PeIleHHs;

8) aganTanus K H3MEHSAIOIIHMMCS YCIOBHSM COLHMAJIBLHOH M NPUPOAHOM cpeabl:

TOTOBHOCTBIO K [EHCTBHAM B YCIOBHSX HEONPENENEHHOCTH, TMOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO NEeSTebHOCTb, B TOM YHCIE YMEHHE YUYHUThCS y OPYTHX JIFOIEH,
npuodpeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMU U3 OIbITA IPYTHX;

HEOOXOIUMOCTEIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4HCJe (HOPMYJIHPOBATH HAEH, TOHSTHS,
THIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM YHCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh NE(UIINTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE,

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYK) CHUTYALMIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIE PEIleHUs U AeHcTBUsA, (GOPMYIHUPOBATh U
OLIEHUBATh PUCKH U TIOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBIE YHHBePCAJIbHBbIE YUeOHbIE el CTBHS
ba3osrble JornyecKkue AeHCTBHSA:

® BBUIBIITb M XAPAaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKH MATEMATHUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIEHWA MEXOy TMOHATUSAMH, (OPMYIHpPOBATh ONPENeJeHUsT TOHSITHH, YCTaHABIIUBATH
CYLIECTBEHHBIH MPHU3HAK KiacCH(PUKAINK, OCHOBaHHS il OOOOIIEHHS U CPaBHEHHs, KPUTEPUHU
MPOBOIUMOTO aHAJIH3a,

® BOCIPUHUMATH, (OPMYJHPOBaTb U  NpeoOpa3oBBIBATH  CYXKACHUS.  YTBEPOUTENbHBIE U
OTpHLATENbHBIC, €MIUHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBUIBJIITH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NMPOTUBOPeUHs: B (paKkTax, MaHHBIX,
HaOIOIEHUSIX W YTBEPIXKIEHUSX, MpPEIaratb KPUTEPUHM JJIsl BBIABIEHHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUH;

e JenaTh BBIBOABI C HCHOJb30BAHHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

e pa3duparb JOKA3ATEIBCTBA MATEMATHUECKUX YTBEPKACHUH (TIPSIMBbIE U OT POTUBHOTO), IPOBOIUTH
CAMOCTOSITEJIbHO ~ HECJIOXKHBIE  JIOKA3aTeNbCTBA ~ MAaTEMATHYECKHMX  (PAKTOB,  BBICTPAaHUBATh
apryMEeHTaLWI0, MPUBOAUTh TPUMEpPbl M  KOHTPIPHMEpPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKaeHus,

e BpIOMpaTh CrnOcO0 pemeHus y4eOHOH 3anaun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIIEHHS,
BBIOMpPATh HaNOOJIEE MOIXOASIINHI C YIETOM CAMOCTOSATENBHO BBIACICHHBIX KPHTEPHEB).

Ba3oBble nccnenoBarebCKue AeHCTBUS !

®  HCIOJB30BATh BOMPOCHI KaK HCCIENOBATENbCKUN HHCTPYMEHT MO3HAHMSA, (POPMYIUPOBATH BOIIPOCHI,
bukcupyromue npoTuBopeune, npodiemMy, CaMOCTOSTEIbHO yCTAHABIMBATH HCKOMOE M JIaHHOE,
(dbopMHUpOBaTh THIIOTE3Y, APTYMEHTHUPOBATH CBOO MO3ULIUIO, MHEHHE,

® IPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIH OSKCIEPUMEHT, HeOOJbILIOe
UCCIIEIOBAHNE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBeKTa, 3aBHCHMOCTEH
00BeKTOB MeKay coOOii,



CaMOCTOSITENIbHO  (pOpMyJTUpOBaTh OOOOIIEHUsT W BBIBOABI 1O pe3yJbTaTaM MPOBEAEHHOIO
HaOJIFOIEHUs, MCCIIENOBAHUS, OLIEHHBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BBIBOAOB U
00001IeHHI];

MPOrHO3UPOBATE BO3MOXKHOE PAa3BUTHE MPOLECCA, a4 TAKKE BbIABUIATb MPEATIONIONKCHUA O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

BBIABJIATh HEAOCTATOYHOCTb M M30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOAMMBIX JJIsI PEIIEeHUs
3ajauuy,

BBIOMpPATh, AHAJM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETHPOBATh MH(POPMALIUIO pa3IHYHbIX
BUIOB U (OPM MPECTABICHHS,

BbIOMpaTh (popMy mpeacraBieHHs MHOOPMALMH U WJUTOCTPUPOBATH PELIaeMble 3aa4l CXEMaMH,
auarpaMMamu, HHOH rpadukol 1 UX KOMOMHALUSIMI,

OLICHUBATh HAAEKHOCTh HWHPOPMALMK TIO KPUTEPHSIM, MPEUIOKEHHBIM — YUUTENeM WM
cOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KommyHukaTHBHbBIe YHUBepcaIbHbIe YieOHble JeHCTBHS:

BOCIIPUHUMATL U (POPMYJIHPOBATH CY)KICHHS B COOTBETCTBHH C YCJIOBHSIMH W LEJSIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAJKaTh CBOK TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHMSI 110 XOAY PELICHHUs 3a1a4i, KOMMEHTHPOBATh MOJyYeHHBIH Pe3yJIbTaT;

B X0oz€ OOCY’>KIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY’KAaeMOM TeMbI, POOIEeMBI, permaeMoi
3a/la4M, BBICKA3bIBATh WJEH, HALICJICHHbIE HA MOMCK PELICHMs, COMOCTABISATH CBOHM CYXKIEHHS C
CYXXIEHUSIMH JIPYTHX YYaCTHUKOB JHANiora, OOHAPYXKMBATh pPas3jMude U CXOACTBO NO3MLUH, B
KOPPEeKTHOH popme GpopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

NPEACTABISITh  PE3YJNbTAThl  PEIIeHHs]  3a7add, OKCIEPUMEHTa, HCCIENOBaHHs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMPaTh (POPMAT BBICTYIUICHHS C YUETOM 3a/1a4 MPE3EHTALUHd U 0COOEHHOCTEH
ayIOUTOpPHUH,

MOHUMATh U UCIOJIB30BATh MPEUMYINECTBA KOMAHAHON U WHAMBUAYAJIbHOW PabOThI MPH pPeIleHUH
yueOHBIX MATEMAaTUUYECKUX 3a/1aY;

NPUHUMATH LeJIb COBMECTHOH NeSTeNbHOCTH, IUIAHUPOBATh OPTaHM3ALMI0 COBMECTHOH paboTsl,
pacnpenensaTh BUAbl padoT, JOrOBapUBATLCS, OOCYKAATh MPOIECC U pe3yibTaTr padoTsl, 0000maTh
MHEHHsI HECKOJIbKUX JIFOJIEI;

y4acTBOBATh B IPYMIIOBBIX opMax padotsl (0Ocykaerns, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ApPYyTHE), BHIIOIHATD CBOK YacTh pabOTBHl U KOOPAWHHPOBATH CBOM ACWUCTBUS C JPYTHMH YJICHAMHU
KOMaHJbl, OLIGHWBaThb KAadyeCTBO CBOEr0 BKJIaga B OOLIMIA TNPOAYKT IO KPUTEPHUsIM,
cpOopMyIMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUS.

PerynsiTuBHBIe YHHBepcaJIbHbIe yUeOHbIe AeiicTBHS
Camoopranuzauus:

CaMOCTOSITEJIbHO COCTABJISATh IUIAH, aJITOPUTM PELIeHHs 3a7a4ui (MM €ro 4acTh), BBIOMPATh CIOCO0
peleHnss ¢ y4éTOM HUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELJIeKT:

BJIANEeTh CIOcOOaMH  CaMOMpPOBEPKH, CAMOKOHTPOJSI Tporecca M pe3ysbTara  PeIueHHs
MaTeMaTHYeCKON 3a/1a4H,

NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IPH PEIIEHUH 3a/1a4H, BHOCUTh KOPPEKTHUBHI B
IESITeNbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OIINOOK, BBIIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE PE3yJIbTaTa NESTEIbHOCTH MOCTABJICHHON LEIH M YCIOBUSM, OOBACHATH
NPUYMHBI  JOCTIDKEHHMs FJIM  HENOCTIDKEHUs LeH, HaXOAWThb OIINOKYy, JaBaThb OLIEHKY
npuoOPETEHHOMY OIIBITY .

NPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenns B 7 kyiacce 0Oy4aroIMiACs TOIYUUT CIEAYIOIINE IPEAMETHBIE PE3yJIbTAThI:
Pacrio3HaBaTh W3yueHHBIE TE€OMETPHUECKHE (PUTypBI, OMpenenaTh WX B3aUMHOE PACIOJIOKECHHUE,

n300paxkaTh reoMeTpudeckue (pUTrypbl, BHIMOTHITH YEPTEIKU MO YCIOBHIO 3amadn. M3mMepsTh TUHEHHbIe U
YIJIOBBIE BEJIWYMHBIL. PelaTh 3a1a4y Ha BBIUUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.



Henatb rpyOyr0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IPEAMETOB B PEANbHOW JKHU3HH, Pa3MepOB
NPUPOAHBIX O0BEKTOB. Pa3nuyarh pazmMepsl 3TUX 0OBEKTOB MO MOPSIAKY BEJINYHHBI.

Ctpoutb yepTeku K reOMETPUUECKUM 33/1a4aM.

ITonb3oBarbCcsl NpU3HAKAMM PABEHCTBA TPEYIOJbHUKOB, MCIONb30BaTh IPU3HAKM U CBOMHCTBA
paBHOOEPEHHBIX TPEYTOJbHUKOB MPH PELISHUH 3a1a4.

IIpoBoauTh TIOrHUeCKHe PacCy>KAEHHUs C UCIIONIb30BaHUEM I'€OMETPUUYECKHX TEOPEM.

ITonb3oBarbCcsi NpU3HAKAMU pPaBEHCTBA MPSMOYIOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM MeEIUaHHI,
MPOBEAEHHON K MMIIOTEHy3€ MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, B PELIEHUH NeOMETPHUUECKUX 3aauy.

OnpenensiTe MapajuIeNbHOCT MPSMBIX C TOMOLIBIO YIJIOB, KOTOpPbIE OOpasyeT ¢ HUMHU CEKyIlas.
OnpenensaTs NapaielbHOCTh MPSIMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUII OT TOUEK OAHON NpsIMON 10
TOYEK APYrON MPsSIMOM.

Pemars 3agaun Ha kieryaToit Oymare.

IIpoBOAUTE BBIMHUCICHUS M HAXOIWUTh YUCIOBBIE U OyKBEHHBIE 3HAYCHHS YIJIOB B ME€OMETPHUECKUX
3a7a4ax C HCIIOJNIb30BAHMEM CYMMBbl YIJIOB TPEYrOJbHUKOB W MHOTOYTIOJbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MMPH MEPECEUCHNN ABYX MapaJUICIbHBIX MPSIMBIX CeKyIned. Pemars npakTHueckue 3a1aun Ha
HaxXOX/IeHUeE YIJIOB.

Brajers mOHSATHEM Te€OMETPUYECKOrO MeCTa TO4YeK. YMETh ONpeneisTb OUCCEKTPUCY yIyia |
CepeqUHHbBIN NEPIEeHIUKYIIAP K OTPE3KY KaK FreOMeTPUUECKHe MECTa TOUEK.

DopMyJIHPOBATh ONPEEIeHNs] OKPY>KHOCTH U KPyTa, XOpAbl U JUaMeTpa OKPY>KHOCTH, MOJIb30BATHCS
UX CBONCTBAMU. Y METb IPUMEHSATDH 3TU CBONCTBA MIPHU PELICHUHN 3a/1a4.

Brnanere moHATHEM OMUCAHHON OKOJIO TPEYrojbHUKA OKPYXKHOCTH, YMETb HaXOOUTb €€ LEHTP.
ITonb3oBaTbest (pakTaMH O TOM, UYTO OMCCEKTPHCHI YIJIOB TPEYTOJbHHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CE€PEIUHHBIE MEPIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHHKA [1EPECEKA0TCs] B OJJHOM TOUKE.

Brnanerp moHsATHEM KacaTeNbHON K OKPY>KHOCTH, IMOJIb30BAaThCsl TEOPEMOI O MepHeHAUKYJISIPHOCTH
KacaTesJbHOH U paauyca, IPOBEAEHHOIO K TOUKE KacaHus.

ITonb3oBarbCcsi NPOCTEMIIMMU TEOMETPUYECKMMU HEpPaBEHCTBAMH, IIOHUMAThb HX MPaKTHYECKUMN
CMBIC]T.

IIpoBOOUTE OCHOBHBIE F€OMETPUYECKHE TOCTPOEHHUS C MOMOILBIO LIMPKYJIS U JIMHENHKH.

K koH1y o0yuenns B 8 kiiacceoOydaroIMiics MOMYYHUT CIECAYIOLINE MPEAMETHBIE PE3yJIbTAThI:

PacniozHaBaTh OCHOBHbBIE BUABI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTBI, MOJIb30BAaThCS HUX CBOMCTBaMU
IIPU PeLIeHUN Te€OMETPUYECKUX 3a/1ay.

IIprMeHsATh CBONCTBA TOUKHU MEPECEUSHHsI MEIMaH TPEYTroIbHUKA (IIEHTPa MaccC) B PEIEHUH 3a1ad.

Brnanerer moHsTHEM cpedHell JMHUM TPEYroJbHUKAa W TpaleLuu, NPUMEHSITb HUX CBOICTBa INpu
pelieHnH reomerpuueckux 3agad. Ilonp3oBaTbesa Teopemonn @aneca W TEOPEMONH O MPONOPLIUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX I PelleHUs IPaKTUUECKUX 3aaau.

[IpuMeHATh TpU3HAKHU MTOAOOUS TPEYTOJIBHUKOB B PELICHUH T€OMETPUYECKHX 3a/1a4.

ITonb3zoBarbcst Teopemoii [Indaropa nmst pererns reOMETPUIECKIX U MPaKTHUECKUX 3anad. CTpouthb
MaTeMaTUYeCKyl0 MOJeNb B IMPAKTUYECKUX 3a7adax, CaMOCTOSTENbHO [eaThb 4YepTéX M HaxOIUTh
COOTBETCTBYIOIIHE AJTUHBI.

Brnanere MOHATUSAMHU CHHYCa, KOCMHYCa U TaHME€HCA OCTPOro yrija MpsIMOYIOJbHOTO TPEYTOJbHUKA.
ITonb3oBaThbCs STUMHU NOHATUSIMHU IS PELIEHUS MPAKTUUECKUX 3aauy.

Beraucaars (pasnmudHbIME CITOCOOAMH) IJIOLIAAb TPEYTOJIbHHUKA M IUIOLIAH MHOTOYTOJbHBIX (pHUryp
(onb3ysich, e HEOOXOMHUMO, KaJbKyJSITOpOoM). IIpUMEHSTH MOJy4YeHHbIE YMEHHS B INPAKTHYECKUX
3a1aqax.

BnaneTe NOHATHUSAMU BIIUCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIOIb30BaTh TEOPEMbI O BIIMCAHHBIX yIJax,
yriax MeXIy XopAaamu (CeKyIIUMH) U yIiie MEeKAY KacaTeJIbHON M XOPAOH MPHU PELICHHN IeOMETPUIECKHX
3a1ad.

Brnagere mMOHATHEM ONMCAHHOTO  YETHIPEXYTrOJbHUKA, MPUMEHITh CBOICTBA  ONMHCAHHOIO
YeTbIPEXYTOJIbHUKA MPU PELISHUN 3a/1a4.

IIpuMeHsTE MOJy4YeHHblE 3HAHUS HA NPAKTHUKE — CTPOUTh MaTeMaTU4YeCKHe MOJAENU AN 3ahad
peanbHOH JKU3HU U MMPOBOIUTH COOTBETCTBYIOIINE BBIYUCIEHHS C IPUMEHEHNEM MTOA00Us U TPUTOHOMETPHH
(MoJIB3YsICh, TIe HEOOXOMUMO, KATBKYJISITOPOM).

K xoH1y o0yuenns B 9 kiiacceoOydarOIMics MOMYYHUT CIESAYIOLINE MPEAMETHBIE PE3yJIbTAThI:



3HaTh TPUTOHOMETPUYECKHUE (PYHKLIUU OCTPbIX VYIJIOB, HAXOAUTh C HUX IMOMOINBI pPa3JIUYHBIC
3JIEMEHTBI MPSIMOYTOJBHOTO TPEYrOJIbHUKA («peIIeHHe MPsIMOYTOJbHBIX TPEYroJbHHUKOBY»). Haxomauts (c
MOMOIIBIO KAJBKYJIATOPA) [UTMHBI U YIJIBI AJIs1 HETAOINYHBIX 3HAUCHUI.

ITonb3oBatbest (popMyslaMu TIPUBEACHUS M OCHOBHBIM TPHTOHOMETPHYECKHM TOXKIAECTBOM LIS
HAXOKICHUSI COOTHOIIEHUH MEXIy TPUTOHOMETPUIECKHUMHU BETUIMHAMH.

Ucnonp30oBarh TEOpPEMBbl CHHYCOB M KOCHHYCOB JUII HAXOXKACHHUS PA3IMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PELICHNE TPEYTOJIbHUKOBY ), IPUMEHATD UX IPHU PEIIEHUH FeOMETPHUECKUX 3aad.

Braners moHsATHSMH TpeoOpa3oBaHUsl MOAOOMs, COOTBETCTBEHHBIX 3JIEMEHTOB IMONOOHBIX (uryp.
[Tonb30oBaThCst CBOMCTBAMU MOAOOUST POU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATDH JJIMHBI U HAXOOUTH YIJIbI Y
nofoOHbIX Quryp. [IpuMeHsaTs cBOMCTBA MOAOOUS B NMPAKTUYECKHUX 3a7a4dax. YMETb MPUBOAHUTDL MPUMEPHI
noO0HBIX (PUTYP B OKPYIKAIOIIEM MHpE.

[Tonb30BaThCs TEOpEMaMH O MPOHM3BENEHUH OTPE3KOB XOPJ, O MPOU3BEAEHUH OTPE3KOB CEKYLIHX, O
KBaJpaTe KacaTeJbHOM.

[Tonb30BaThCsl BEKTOPAMH, TIOHUMATh X T€OMETPUYECKUN M (PU3NIECKUN CMBICI, MPUMEHSTh UX B
peLIEHNH TeOMETPHUECKUX W (PU3MUecKuX 3anad. [IpuMeHATb CKaJIsApHOE NPOM3BENEHUE BEKTOPOB IS
HAXOKICHUS JTUH U YTJIOB.

[Tonb30BaTbCst METONOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATh €0 B PEIIEHHH I'€OMETPHUYECKUX U
NPAaKTUYECKHX 3a1ad.

Bragers mOHATHAMYU MPABHIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JUTHHBI AYTH OKPYKHOCTH
U paZiMaHHOW Mephl yIria, YMEeTb BBIYUCIATH IUIOMAAL Kpyra M €ro dactei. IIpuMeHsTb mojmy4deHHbIE
YMEHHUS B IPAKTUYECKUX 3aa9aX.

Haxogutb ocu (Wi LEHTPBI) CUMMETPUN (QUTYP, MPUMEHSATh ABIDKEHHS TUIOCKOCTH B MPOCTEHIINX
CIlyJasix.

[IpuMeHATs MONy4YeHHBIE 3HAHUS HA TNPAKTHKE — CTPOUTh MaTeMAaTHYECKHe MOAENH Uit 3aaad
peanpbHOH JKU3HM W TIPOBOAUTH COOTBETCTBYIOINME BBIYHCICHHS C MPUMEHEHHEM NOAO0us W
TPUTOHOMETPHUECKUX (PYHKIMH (TIONB3YSCh, II€ HEOOXOAUMO, KAIBbKYJISITOPOM).



TEMATNYECKOE NMIAHNPOBAHWE
7 KJTACC

Ne n/n HanmeHoBaHWe pa3fesioB U TeM nporpamMmmeol

MpocTeiine reoMeTpuyeckme GuUrypsl n nx

1 .
CBOMCTBa. N3MepeHne reoMeTpUUYecKnX BenUmnH

2 TpeyronbHuKM

3 MapannensHble NpAMble, CyMMa Y108
TpeyronbHuKa

4 OKpYXHOCTb 1 Kpyr. [eomeTpuyeckue
MoCTPOeHMNA

5 MoBTOpeHue, 0606LeHNE 3HAHUI

OBWEE KOTMYECTBO YACOB 10O NPOrPAMME
8 KJ/TIACC

Ne n/n HanmeHoBaHue pas3fesioB U TeM nporpamMmmel

1 YeTbIpEXYToNbHUKU

5 Teopema dasnieca 1 Teopema 0 NPOMOPLUOHANBHbIX
oTpe3Kax, MoA06HbIe TPeYrofbHUKM
Mnowanb. HaxoxaeHne nnouwiagen

3 TPEeYronbHWKOB U MHOTOYTOJIbHbIX (PUTyp.
Mnowagn nofobHbIX puryp

4 Teopema MNMudaropa 1 Hayana TPUroHOMeTPUM
YTNbl B OKPY>XHOCTW. BrincaHHbIe 1 ONUCaHHbIe

5 YeTblIpexyronbHUKN. KacaTenbHble K OKPY>KHOCTH.

KacaHve OKpy>XHOCTel

KonnyecTBO yacoB

KoHTponbHble  lMpakTnyeckune
Bcero
paboThbl paboThbl
14
22 1
14 1
14 1
4 1
68 4 0
Konnyectso yacos
KoHTponbHble  lNpaKTunyeckue
Bcero
paboThbl paboThbl
12 1
15 1
14 1
10 1
13 1

ANeKTPOHHbIe (LNDPOBbLIE)
obpa3soBaTe/ibHble pecypchbl

bubnuoteka LLJOK
httDs://m.edsoo.ru/7f415e2¢e

bnénuoteka LLOK
https://m.edsoo.ru/7f415e2e
bnénuoteka LLOK
https://m.edsoo.ru/7f415e2e
bnbnuoteka LJOK
https://m.edsoo.ru/7f415e2e

bnbnuoteka LJOK
https://m.edsoo.ru/7f415e2e

ANeKTpoHHbIE (LN POBLIE)
obpasoBaTesibHble pecypchbl

buénuoteka LLOK
https://m.edsoo.ru/7f417e18

buénuoteka LLOK
https://m.edsoo.ru/7f417e18

bunénuoteka LLOK
https://m.edsoo.ru/7f417e18

bunénuoteka LLOK
https://m.edsoo.ru/7f417e18

bunénuoteka LLOK
https://rn.edsoo.ru/7f417e18


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

bunénuoteka LLOK

MosTopeHne, 06obuieHMe 3HaHMI 4 1 httDs://m.edsoo.ru/7f417e18

OBWEE KOMMYECTBO YACOB IO NMPOrPAMME 68 6 0
9 KJTACC

HanmeHoBaHWVe pa3fesioB U TeM nporpamMmmel

TpuroHomeTpusa. Teopembl KOCUMHYCOB N CUHYCOB.

PelwseHne TpeyrosbHNKOB

Mpeobpa3oBaHue nogobus. Metpuueckue
COOTHOLUEHUSA B OKPYXXHOCTU

BekTopbl

[lekapToBbl KOOPAMHATbI Ha NMIOCKOCTK

[MpaBuibHble MHOTOYrobHUKKW. OnnHa
OKPYXHOCTU 1 nnowanb Kpyra. BeluncneHue
nnowaaen

[BUXeHNa NNoCKOCTH

MoBTOpeHue, 0606LeHMe, cucTEMaTU3ALUA
3HaHWM

OBWEE KOMTMYECTBO YACOB MO NMPOrPAMME

KonnyectBo 4acoB

KOHTpPO/IbHLIE MpakTuyeckue
Bcero
paboThbl paboThbl
16 1
10 1
12 1
9 1
8
6
7 2
68 6 0

ONeKTPOHHbIE (LN(POBbIE)
obpasoBaTefibHble pecypchbl

bubnuoteka LLOK
https://m.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://m.edsoo.ru/7f41lal2c
bunénuoteka LLOK
https://m.edsoo.ru/7f41lal2c
bunénuoteka LLOK
https://m.edsoo.ru/7f41al2c

bnbnuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41al2c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41al2c


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

