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HOACHUTEJIBHASA 3AIINCKA

['eomeTprs Kak OOUH M3 OCHOBHBIX Pa3[€JoOB IIKOJbHONM MAaTE€MaTHUKH, UMEIOIIHIA
CBOEH 1eNIbI0 O0ECIEeUYUTh HM3yYEHUE CBOMCTB M pa3sMepoB (UTyp, UX OTHOLIEHUH U
B3aMMHOE pACIIOJOKEHUE, OINHUPACTCd Ha JIOTUYECKYI0, JOKa3aTEIbHYI JIMHMIO.
[lenHOCTh M3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSs
3aKJI0YaeTcs B TOM, UTO OOy4YalolmUiCid YYUTCA MPOBOJIUTH JOKa3aTEJbHbIC
pacCyKJI€HMs, CTPOHUTHb JIOTMYECKHE  YMO3AKIIOYEHHMs, JOKa3blBaThb HCTUHHBIE
YTBEPXKACHUS M CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKACHHUS «OT
NPOTUBHOTO», OTJIMYaTh CBOWCTBa OT MPHU3HAKOB, (QopMyIupoBaTh OOpaTHbBIE
YTBEPKIACHUS.

Bropoli 1enbl0 HM3y4yeHHs] TEOMETPUU SABJSETCS HUCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTAa MpU PEIICHHWM KaK MaTEeMaTHYeCKUX, TaK W MPAKTHYECKUX 3ajad,
BCTPEUAIOIINUXCS B peaNbHON KU3HU. OOy4arolmuicss NOJDKEH HAyYUThCS OIpeNeTUuTh
reOMETPUYECKYI0 (Urypy, omucaTh CIOBaMHU JIaHHBIM YepTEX WM PUCYHOK, HAWTHU
IUIONIa/Ib 3€MENBFHOTO Y4YacTKa, pacCuyuTaTh HEOOXOIUMYIO IJIMHY ONTOBOJIOKOHHOTO
Kabenst win TpedyeMble pa3Mepbl rapaxka Juisi aBTOMOOWIIS. DTOMY COOTBETCTBYET
BTOpas, BBIYMCIWTEIbHAS JHMHUS B HU3ydeHUM reoMerpuu. llpu pemenun 3amad
IPAKTUYECKOTO XapaKTepa OOYyYarolUCs YYUTCS CTPOUTh MaTeMaTHYECKHE MOJEIU
peanbHBIX XKU3HEHHBIX CUTYallMil, IPOBOAUTH BBIUMCICHUS U OLICHUBATh aJ€KBATHOCTh
MOJIy4YEHHOTO pe3yybTaTa.

Kpaiine BaxxHO NOIYEPKUBATH CBA3M TE€OMETPUM C JAPYTHUMH y4e€OHBIMU
npeaMeTaMyd, MOTHMBUPOBATH HCIIOJNB30BATh OINPEAETICHUS TI'€OMETpPUYECKUX (GuUryp u
NOHATUH, IEMOHCTPUPOBATh NMPUMEHEHUE MOJYyYEHHBIX YMEHHH B (PU3UKE U TEXHUKE.
Otu cBsA3u Haubosee sApKO BHUAHBI B TeMax «Bektope», «Tpuronomerpuueckue
COOTHoOIIEHU», «MeTon koopauHaT» U «Teopema Iludaropay.

VYueOnbrii kypc «l'eomMeTpus» BKIIOYACT CICAYIOIMIHE OCHOBHBIC pa3JIeiibl
conepxkanus: «['eomeTprudeckre GUrypsl 1 UX CBOWCTBay», «l3MepeHne reoMmeTpudecKix
BEJIMYMH», «JleKkapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «Bekropb», «JlBuxkeHus
iockocTuy, «IIpeobpazoBanus mogo0us.

Ha u3yuenue yuebnoro xypca «I'eomerpusi» orBonutcs 204 vaca: B 7 xinacce — 68
yacoB (2 daca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hejienw), B 9 kiacce — 68
JacoB (2 yaca B HEJIENIO).

COJAEPKXAHUE OBYYEHUSA
7 KIIACC

HavanpHpie monaTtus reomerpuu. Touka, npsmasi, OTpPE30K, Jyd. Yroia. Bunubl
yrioB. BepTukanbHble U cMexHbIE yribl. buccekrpuca yrina. JIomanasi, MHOTOyroJbHUK.
[TapannenbHOCT U EPIIEHAUKYISIPHOCTD MPSMBbIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOWCTBa OceBOMl cummeTpuu. I[Ipumepsr
CUMMETPHH B OKPYKAIOIIEM MHUPE.

OcCHOBHBIE NTOCTPOEHUS C MOMOIIBIO LUPKYNISA U JUHEWKHU. TpeyronbHuK. Bricora,
MearaHa, OMcceKkTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U PAaBHOCTOPOHHUHN TpeyrojabHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M TpH3HAKM PaBHOOEAPEHHOTO TpeyrojbHHUKA. [Ipu3HaKM paBeHCTBa
TPEYrOJbHUKOB.

CBoiicTBa M MpU3HAKU NapaJIeNbHBIX NpAMbIX. CyMma yIrjaoB TpEyroJbHUKA.
BHemiHue yrisl TpeyrojabHUKa.



[TpsimoyronbHelii  TpeyrosibHUK.  CBOHCTBO ~ MeAuaHbl  MPSAMOYTOJBHOTO
TPEYroJibHUKA, MPOBEAEHHON K rumoreHy3e. [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroNbHUKOB. [IpAMOYTrobHBIN TPEYTOIBHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa ©O OojblleM yrie U OOoJblIe CTOPOHE TPEYroJbHUKA.
[lepneHauKyIsIp U HAKJIOHHAS.

['eomerprueckoe MecTo TOYEK. buccekTprca yriia U cepeIuHHbBIN NEPIEHINUKYJIIAP
K OTPE3KYy KaKk F€OMETPUUECKHUE MECTA TOUEK.

OKpyXHOCTh M KpYT, XOpAa U JUaMETp, UX CBOWCTBA. B3auMHoe pacmnosoxeHue
OKpyx’HOcTH U mnpsMmol. KacatenbHas u cekymas K OKpPYKHOCTH. OKpYy>KHOCTb,
BIIMCaHHAas B yroy. BnucanHas u onucaHHasi OKpY>KHOCTHU TPEYTrOJIbHUKA.

8 KIIACC

YerbipéxyronpHuku. Ilapamienorpamm, €ro mpU3HAKKM MW CBOWCTBA. YacTHbIE
ClIy4au mapajuieorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpanenus, €€ CBONCTBa U Mpu3Haku. [IpsmMoyronpHas Tpamnemnus.

Meron ynBoenuss Meauanbl. lleHTpanpHass cummerpus. Teopema ®aneca u
TeopemMa O MPONOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LleHTp macc TpeyroyibHHKa.

[TogoOue  TpeyroabHHKOB, KoddduimeHt momodbms. IlpusHaku  momoOms
TpeyroidbHUKOB. [IpMeHeHne moqo0us Mpy perieHn NPaKTHUYeCKUX 3a/1ad.

CpoiicTBa miomaneil reomerpuueckux ¢Guryp. PopMynbl A IUIOMIAIU
TpPEYrojbHUKA, MapajjienorpaMma, pomba u Tpamenuu. OTHOIIEHUE TUIONIAIeH
NoI00HBIX QUTYD.

Brruncienune mmomiaged TPEYroJbHUKOB M MHOTOYTOJBHHMKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mpu pemieHun
MPaKTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrjla MpsSIMOYTOJBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpHUYEcKHe (DYHKIMH YTIIOB B
30,45 u 60°.

BnucanHble U UEHTpadbHBIE YIJIbl, YO MEX]y KacaTelbHOM M XOpAOW. YTIbl
MEXI1y XOpJAaMH U CeKyIIMMU. BrivcaHHbIe U ONKCaHHbIE YeThIPEXYTObHUKH. B3anMHoe
pacroyio’)keHrue NByX OKpyxkHoctei. Kacanue okpyxkHocteil. OOmme KacaTenbHBIE K
JIBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TareHc yrios oT 0 go 180°. OcHOBHOE TPUIOHOMETPHYECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEACHHUS.

Pemenne TpeyronbHuUKOB. Teopema KOCMHYCOB M TeopeMa CHUHYCOB. Pemienue
MIPaKTUYECKUX 3a7a4 C UCTIOJb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeo6pazoBanue mogobus. [Tomodre coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEKYIIUX, TEOpEMa O KBaJIpaTe KacaTeJIbHOMU.

BexTop, nnuHa (MOJyJib) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, POTHBOIIOIOKHO
HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUU
HaJ BekTopamu. Pa3nokeHne BeKTOpa IO JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CKansipHOE IIPOM3BENCHHE BEKTOPOB, MPUMEHEHHE IS
HAXOJXJICHUSI IJTUH U YTJIOB.



JlekapToBbl KOOpAMHATHI Ha IIOCKOCTH. YPAaBHEHMS IPSMONW U OKPYKHOCTH B
KOOpJMHAaTaX, II€PECEUEHUE OKPYXKHOCTEH M NpsIMbIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE.

IIpaBunbHBIE MHOIOYrOJIBHMKHU. JlnnHa OKpyKHOCTH. ['pamycHas M paguaHHas
Mepa yrIila, BBIYMCICHHUE UIMH 1yT OKpyKHOCTe. [1nomans kpyra, cekTopa, CErMeHTa.

JIBIOKEHUSI IUIOCKOCTH M BHYTPEHHHE CHUMMETpUu Guryp (dJaeMeHTapHble
npeactasieHus). [lapamnensusiit nepenoc. I[loBopor.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «(TEOMETPUSA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThbl OCBOCHHS IpPOrpamMMbl yuyeOHOro Kypca «l eomerpus»
XapaKTEepPU3YIOTCA:

1) naTpuoTHYEeCKOE BOCTIUTAHHUE:

IPOSIBJIECHUEM HMHTEpPeca K MPOIUIOMY M HACTOSLIEMY POCCHUHCKONH MaTeMaTHKH,
LIEHHOCTHBIM OTHOILEHUEM K JOCTHKEHHUSM POCCHUICKHX MAaTEMaTUKOB M POCCUICKOMN
MAaTE€MAaTHYECKOM WIKOJBI, K HCIIOJB30BAHMIO JTHUX JOCTW)KCHUM B JAPYTMX HAayKax M
NPUKIAIHBIX chepax;

2) rpa:kaaHCcKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHIO 00S3aHHOCTEN IpaskIaHUHA M pPeau3aliy ero 1npas,
NpEICTAaBICHUEM O MaTEeMaTHYECKMX OCHOBaX (YHKUMOHUPOBAHUSA  PA3IUYHBIX
CTPYKTYp, SIBJICHUM, MPOLEAYp IPAKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJEHUIO JTHUECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUH HAayKH, OCO3HAHMEM BaXXKHOCTH MOPAIBHO-3THUYECKUX
IIPUHLMUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Yy4acTHME€ B pEUIEHMM NPaKTUYECKUX 3a]ad
MaT€MAaTHYE€CKOM  HAIPaBJICHHOCTH, OCO3HAHWEM  BAXHOCTM  MAaTEMaTHYECKOro
oOpa3oBaHusi Ha TPOTSHKEHUU BCEH OJKU3HU Ui YCHEIHON TpodecCHOHATBHON
NEeSTETbHOCTH W Pa3BUTUEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAIbHOW TPACKTOPUU OOpa30BaHUS W IKUZHEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTPIO K OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4YeCKMX OOBEKTOB, 3ajlay, pEHICHUH, pacCyX ACHUM, YMEHUIO BUJIECTh
MaTE€MaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

OpUEHTAIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS UeEJIOBEKa, MPUPOJAbI M OOIIEeCcTBa,
NOHMMaHUEM MaTeMaTHYeCKON HayKH Kak c(epbl 4eJTOBEUECKON NeATEIHHOCTH, STAroB
€€ pa3BUTUA M 3HAYMMOCTH JUIs pPa3BUTHA LUBWIN3ALUHU, OBJIAJCHUEM S3BIKOM
MaTEeMaTUKH M MaTeMaTHYeCKOHM KyJIbTypOMl Kak CpEICTBOM IIO3HAaHUS MMpa,
OBJIAJICHUEM IIPOCTEUIIMMH HaBBIKAMU MCCIIEI0BATEIBCKOMN NEATEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHE KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1aronoyusi:

TOTOBHOCTBIO NIPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJCHUS 370POBOTO 00pasa JKM3HMU (370pOBOE NHTAaHWE, COATAHCHUPOBAHHBINA PEXKUM



3aHATUH M OTABIXA, PETysipHas (pU3NUecKas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HABBIKA
pedraexcuu, MpU3HAHUEM CBOETO TpaBa Ha OIMMOKY M TaKOro e IpaBa APYroro
YEJI0BEKa;

7) 3K0J10THYECKOe BOCTIMTAHHE:

OpUEHTalMell Ha NPUMEHEHHE MAaTeMAaTUYeCKUX 3HAaHUU JUIsl pelIeHUs 3aaad B
00JaCTH COXPaHHOCTH OKPYIKAIOIIEeH Cpe/bl, MIAHUPOBAHMS MOCTYIKOB M OIEHKH HX
BO3MOXXHBIX IIOCJIEICTBUN JJIsl OKpPYKAIOIIEH Cpelbl, OCO3HAHMEM TIJI0OATBHOTO
XapakTepa KOJIOTUYECKHUX MPOoOJieM U yTeH UX pelieHus;

8) ajanTanus K M3MEHAOIMMCS YCJIOBUAM COLHAILHOM M IPUPOIHOI Cpe/ibl:

TOTOBHOCTBIO K JCHCTBHUSAM B YCJIOBHSX HEONPEAEIEHHOCTH, TOBBILIEHUIO YPOBHS
CBOEIl KOMIIETEHTHOCTH 4epe3 IMPAKTUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE YMEHUE
YUUTbCA Y APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM NEATETbHOCTH HOBBIE 3HAHUA,
HABBIKW U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOIMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIUPOBATH
UJIeH, TMOHATHUS, TUTIOTE3bl 00 O0OBEKTaX M SBICHUSX, B TOM UYHCJIE PAHEE€ HEH3BECTHBIX,
OCO3HaBaTh ACPUIIUTH COOCTBEHHBIX 3HAHWA M KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIONINN KOHTPMEDP, KOPPEKTUPOBATH MIPUHIUMAEMbIE PEIICHUS
U JIeiicTBUsI, POPMYTUPOBATH U OILICHUBATh PUCKH U MOCIECTBUSA, (HOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiicTBUS
ba3oBble Jlornuyeckue aeicTBUA:

® BBIBISAT U XapaKTEPHU30BaTh CYUIECTBEHHBbIE MPU3HAKKM MaTEMaTHUYECKUX
OOBEKTOB, TMOHATUH, OTHOLIEHUH MEXKIy TOHATUAMH, (OPMYIHPOBATH
OIpe/eNIeHUs MOHATHUH, yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK
KIacCUpUKAIMKM, OCHOBaHHS Jisi 00O0OIIEHHs W CpaBHEHUS, KPHUTEPUU
POBOAMMOTO aHATU3A;

® BOCIIPUHHUMATb, dbopMynupoBaTh u peoOpa3oBbIBATH CYXKICHHUS:
yTBEpAMUTEIbHBIE H OTPULIATENIbHBIC, €IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHEIE,

® BBUIBIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUHS B
dakTax, NaHHBIX, HAOJIOJEHUAX U YTBEPKICHUSIX, NpejaraTb KPUTEPUH s
BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

e JenaThb BBIBOABI C HCHOJb30BAaHHEM 3aKOHOB JIOTUKH, JEOYKTUBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHNH, YMO3aKITIOUEHNH TI0 aHAJIOTUH;

e pa30uparTh [OKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEpXKIECHUU (TIpsiMble W OT
NPOTUBHOIO0), TPOBOAUTH CAaMOCTOSATEIBHO  HECIOXKHBIE JIOKa3aTelbCTBa
MaTeMaTU4eCKnX (aKkTOB, BBICTPAMBATh aAPTyMEHTAILINIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIOCOO pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauOojiee TMOAXOASIIMA C YY4ETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarenbckmue 1eMCTBHA:

® CIIOJIb30BaTh BOMPOCHI KAk HCCIEAOBATENbCKUA HMHCTPYMEHT TO3HAHMS,

dbopMynupoBaTh  BOMpPOCHI,  (UKCUPYIOIIME  NPOTUBOpEYHE,  MpodseMy,



CaMOCTOSITEIPHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (OpPMUPOBATH THUIOTE3Y,
apryMeHTHpPOBATh CBOIO MO3UIUIO, MHEHHUE;

NpPOBOJUTh IO  CaMOCTOSATENbHO  COCTaBJICHHOMY  IUIAHY  HECIIOHBIM
AKCIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEeMaTH4YEeCKOTO 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOM;
CaMOCTOSTENbHO (opMynupoBaTh OOOOIIEHHMS ¥ BBIBOJABI IO pe3yJbTaTaM
NpOBEIEHHOTO  HAOMIOJIEHUsI, HCCIEOBAaHUS, OIICHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IICHUI;

IPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe BBIJIIBUTaTh
MPEIIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanueii:

BBISIBJISITh  HEJOCTaTOYHOCTh W M30BITOYHOCTh  MH(OPMALMM,  JIaHHBIX,
HEOOXOIUMBIX JUISl pELIeHMS 3aa4u;

BbIOMpATh,  AHAIM3HPOBATh, CHUCTEMATH3UPOBaTH U  HHTEPIPETUPOBATH
UHPOPMALIMIO Pa3IMYHBIX BUA0B U (POPM IIpeICTaBICHUS;

BbIOMpaTh (OpMY NIpeICTaBICHUS MHPOPMALMU U WIUIIOCTPUPOBATH PEIIAEMbIE
3a/la4yd CXeMaMH, AruarpaMMaMu, HHOU Irpadukoil 1 uX KOMOUHALIUAMY;
OLIEHUBATh HAJEKHOCTh UHPOPMALIMU TI0 KPUTEPHSIM, TPEUIOKEHHBIM yUYUTEIEM
win chOpMYyITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHUBHBbIE YHHBepPcaJdbHbIe yUeOHbIe TeiicTBUS:

BOCIIPUHUMATE M (DOPMYJIMPOBATH CY)KIIEHUS B COOTBETCTBHU C YCIOBHSIMH U
HesissMud OOIIeHMs, SCHO, TOYHO, TPAMOTHO BBIpaXKaTb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS MO XOAY PEIIEHUs 3a/lauH,
KOMMEHTHUPOBATh NOJTYYCHHBIN pe3yNbTaT;

B XOle OOCYXIEHHS 3aJaBaTb BOMIPOCH IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJemMbl, perraeMoi 3agaud, BBICKA3bIBaTh MJIEH, HAICJIEHHBIE Ha IOHMCK
peLIeHHs], COMOCTAaBIATh CBOM CYXKJACHHUS C CYXACHUSMHU APYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3jIMuue U CXOJICTBO MO3UIUH, B KOPPEKTHOH (opme
(bopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHHUS;

NpPEJCTABIATh PE3YyJibTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, HCCIIEeAOBaHUS,
NPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OpPMAT BBHICTYIUICHHS C Y4YETOM 3aaa4y
NPE3CHTAIUN U OCOOCHHOCTEH ayIUTOPHH;

NOHMMAaTh M HCIHOJB30BaTh IPEHMYIIECTBA KOMAaHIHOW W HWHIWBUIYaJIbHON
paloThI MPH pelICHNN YYEOHBIX MAaTEMAaTHYECKHUX 3a71a4;

NPUHUMATh 1IeJTb COBMECTHOM JICATENHHOCTH, IUIAHUPOBATH OPTraHU3AIUI0
COBMECTHOW pabOThI, paclpeAcisTh BUIAbI pabOT, JOTOBApHBATHCS, OOCYXKIATh
MPOIIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFOCH;
y4acTBOBAaTh B TPYMIOBBIX (popmax paboTsl (0OCykIeHus, 0OMEH MHEHHUSIMH,
MO3TOBBIE INTYPMBl W JpYyTue), BBIIOJHATH CBOIO 4YacTh pabOTBl U
KOOPJAWHUPOBATh CBOW JICHCTBUS C JPYTMMHU UICHAMHW KOMAH[bI, OLICHUBAThH
Ka4yecTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMH B3aUMOCHCTBUS.

PerHﬂTHBHble YHuUBEpPCaJdbHbIC y‘le6Hl>Ie JeicTBuA
CaMoopraﬂmaunﬂ:

CaMOCTOSITEIBHO COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4yu (WK €ro 4acTb),
BbIOMpATh CIOCO0 pelIeHUs C Y4ETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX



BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOW MH(OpMAIIHIH.
CaMOKOHTPOJ1b, IMOIUOHAIbHBIH HHTEJICKT:

e BIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca M pe3ynbTara
pelLIeHUss MaTeEMaTUIECKOH 3aauH;

® IPEABUIETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPU PEIICHUU 3aJayu,
BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OLIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OIICHHUBATh COOTBETCTBUE pE3YJIbTaTa AEATEIIBHOCTH IIOCTaBJICHHOM LIEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTIXKEHUS WJIA HEIOCTIDKCHUS IEINH,
HaXOJIUTh OLIUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

HPE/IMETHBIE PE3YJIBTATDBI

K koniy o6yuenust B 7 kjiacce oOydarmuics MOJYIUT CIEAYIOUIUE MPeIMETHBIC
pe3yJIbTaThI:

Pacrno3naBaTth u3y4deHHbBIE TeOMETpUYECKHUE (UTYpBI, ONPENEIsITh HX B3aUMHOE
pacrnoyioxxeHue, u300paxkaTb TEOMETPUYECKUE (UTYPHI, BBIMOIHATh YEPTEKU IO
YCIOBUIO 3a7adyd. M3MepsATh JMHEWHBIE M YIJIOBBIE BEJIMYMHBI. Pemars 3amaun Ha
BBIYMCIICHUE JJINH OTPE3KOB U BEJIMYUH YTJIOB.

Henath TpyOyI0 OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYUH MPEIMETOB B pealbHON
KU3HU, DPa3MEPOB MPUPOIHBIX OOBEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB IO
MOPSAJKY BEJTUYUHBI.

CTpouTh 4epTEKHU K FTEOMETPUUECKUM 3a]1auam.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, UCIOJIb30BATh MIPU3HAKH U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3aa4.

[IpoBOIUTH JOTMYECKUE PACCYKICHUS C MCIOIb30BAHUEM TI€OMETPHUYECKHUX
TEOPEM.

[lonp30BaTbCcsi  NpPU3HAKAMU  PAaBEHCTBA  NPSMOYIOJIBHBIX  TPEYTrOJIbHUKOB,
CBOWMCTBOM MEJIMaHbl, NMPOBEAEHHON K TUIIOTEHY3€ NPSIMOYTOJBHOIO TPEYrOJIbHUKA, B
pPEILLICHNU TEOMETPUUYECKUX 3a/1au.

OnpenensaTe NapajiebHOCTh MPSMBIX C MOMOUIBIO YIJIOB, KOTOpble 00pasyeT ¢
HUMU cekymias. OnpeaensTs NapaUieIbHOCTh MPSMBIX C MOMOIIBI PAaBEHCTBA
pacCTOSIHUN OT TOYEK OJTHOU MPSIMOM 0 TOUYEK APYroM MPsSMOM.

Pemate 3aaun Ha KiieT4yaToi Oymare.

[TpoBOANTH BBIYKMCIICHUS W HAXOJIWUTh YHUCIIOBBIC M OyKBEHHBIC 3HAUCHUS YIJIOB B
FeOMETPUUYECKUX 3aJadyaX C HCMHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB  yIJIOB, OOpa3OBaHHBIX TMpPU MEPECEUECHUU JIBYX
napasiedbHbIX IPSMBIX CEKYIleH. Pemars mpakTUYecKue 3a1a4i Ha HaX0KJACHUE YTJI0B.

Brnanetp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEATh
OMCCEKTPHUCY yTiia U CepeAUHHBIN NEPIEHANKYISIP K OTPE3KY KaKk TeOMETPHUIYECKUE MeCTa
TOYEK.

@opMyJIHpOBaTh OIPEICICHUSI OKPYXHOCTH M Kpyra, XOpIbl H JHaMeTpa
OKPYKHOCTH, IOJIb30BATbCA HMX CBOMCTBAMH. YMETh NPUMEHSATHh 3TH CBOWCTBA IIPH
pelIeHuu 3a1a4.

Brnanerp DNOHATHEM ONMCAaHHOW OKOJIO TPEYTrOJIbHHUKA OKPYXKHOCTH, YMETh
HaxomuTh e€ meHTp. [lomb3oBarhesi (hakTamMu O TOM, YTO OMCCEKTPHCHI YIIJIOB
TPEYroJIbHUKa IIEPEeCEKalTCsd B OJHOM TOYKE, M O TOM, UYTO CEpEAUHHbIC
MIEPIICHAUKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OAHOM TOUKE.



Brnanets mnoHATHEM KacaTeNbHOM K OKPYKHOCTH, I0Jb30BaThCS TEOPEMOM O
NEPIEHINKYIISIPHOCTH KacaTelbHON U pagnyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

[Tonb30BaThCcsl MPOCTEUIIMMHU TE€OMETPUYECKMMHU HEPABEHCTBAMM, MOHHMMATh HX
IIPaKTUYECKUN CMBICIL.

ITpoBOOUTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHHS C IIOMOINBIO LHUPKYJIS M
JIMHEVKH.

K koHny o0yuenus B 8 kiacce oOydaromuics MOJIY4YHUT CIEAYIOLUIUE NPEIMETHBIE
pE3yNbTATHI:

PacriozHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, X AJIEMEHTHI, 0JIb30BaTHCS
UX CBOMCTBAMH IIPHU PEUIEHUH T€OMETPUUYECKUX 3aau.

[TpyMeHTh CBOKMCTBA TOUKH MEPECEUECHUS MEIUAH TPEYroJIbHUKA (LIEHTpa Macc) B
pELIECHNN 3a]1a4.

Bnagerp MoHATHEM CpeqHEN JIMHUM TPEYrOJIbHMKA M TpamleluH, MPUMEHATh HX
CBONMCTBA NPHU pelIEHWH reomeTpudeckux 3anad. llomp3oBatbes Teopemon daneca u
TEOPEMOI O IPOIOPLHUOHANBHBIX OTPE3KAX, IPUMEHATh UX JUISl PELICHUS MPAaKTHYECKUX
3a1a4.

[IpuMeHsATh NpU3HAKK MOA00US TPEYrOJbHUKOB B PEIIEHUU TE€OMETPUUYECKHX
3a/1ay.

[Tonp3oBatbest  Teopemoil  Iludaropa st  peleHHs TeOMETPUYECKUX |
IpakTH4YeckuX 3anad. CTpouTh MaTeMaTHYECKYH0 MOJENIb B IPAKTUYECKUX 3aJadax,
CaMOCTOSTENBHO JENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE UIUHBI.

BrianeTs NOHATHAMH CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOTrO yIJia NPSMOYTOJIBHOIO
TpeyrojapHuKa. [10J1630BaThCs ITUMH MOHATUSAMU IS PELICHUS] IPAKTUYECKUX 3a/]a4.

Boruucasate (paznuyHbIMU  crioco0aMH) TUIOHIAAb TPEYroJbHUKA | TUIOMIATH
MHOTOYTOJIbHBIX (puryp (monb3ysich, Te HEOOXOAUMO, KaJIbKyIsaTopoMm). [IpuMeHsTh
IIOJIyYE€HHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

BrageTs MOHATUSAMU BOMCAaHHOTO M LIEHTPAJIBHOIO YIUIA, UCIOIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, YIJax MEXIYy XOpJaMU (CeKyIIMMHU) M yrie MeXIy KacaTelbHOW U
XOp/I0H IpU PELIEHUH FEOMETPUUECKUX 3a/1au.

Brnagets mNOHATHEM ONHMCAHHOIO YETBHIPEXYTOJbHUKA, HPHUMEHSTh CBOWCTBA
OMKMCAHHOTO YEeThIPEXYTOIbHUKA IPU PEIICHUH 3a/1a4.

[TpyMeHsTh OJyYEeHHbIE 3HAHUS Ha TPAKTHKE — CTPOUTh MaTeMaTUYeCKue MOJeNn
JUIsL  3a7ad  peaJbHOM JKM3HM M NPOBOAMTH COOTBETCTBYIOLIME BBIYUCIECHHUS C
NpUMEHEHHEeM TMoa00us W TpUTOHOMETpud  (MONB3yACh, TAE  HEOOXOIUMO,
KAJIbKYJIATOPOM).

K xonmy o0y4yenus B 9 kjiacce 0Oy4aromIuiics MOJYUUT CIACAYIOIINE MTPEeIMETHBIE
pE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (DYHKLIHUU OCTPHIX YIJIOB, HAXOAUTH C UX TMOMOIIbIO
pa3UYHbIE 3JIEMEHTHI MPSMOYTOJILHOTO TPEYroidbHUKA («PEIIeHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOB»). HaxoauTe (C MOMOIIBIO KaJbKyJasATOpa) [JIMHBI M yIJbl s
HETaOIMYHBIX 3HAUYCHUH.

[Tonp3oBaTbecst (opMyJaMH NPUBEICHHST U OCHOBHBIM TPUTOHOMETPUYECKHM
TOXKJIECTBOM  JJII  HaxOXXIEHUS  COOTHOIIEHHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYHUHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB I HAaXOXKICHHSA PAa3JIMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA (PEIIEHUE TPEYroJbHUKOBY), IPUMEHATh MX IPU PELICHUU
reOMETPUYECKHUX 3a/1ay.



Brnanets noHsATHMSMH NpeoOpa3oBaHMS MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBaTbcsi cBOMCTBaMU 1M000MS NMPOU3BOIBHBIX (GUTYp, YMETh
BBIYUCIIATH JJIMHBI M HAXOAUTD YIJIbl Y TOJ00HBIX Guryp. [IpumensaTs cBoiicTBa nogoous
B IPaKTUYECKUX 3aJadyax. YMETb NPHUBOJUTh MPUMEPHI NOMOOHBIX (QUTYpP B
OKpPYXaroLIeM MHpE.

[Tonp30BaTbCsl TEOpeMaMu O NPOU3BEAECHHHM OTPE3KOB XOpH, O IPOU3BENECHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpAaMH, IOHUMAaTh UX F€OMETPUUECKUN U (PU3UUECKUH CMBICI,
OPUMEHATh HMX B pEIIEHUH TEeOMETPUYECKMX U (¢u3nmdeckux 3anad. I[lpuMeHsaTs
CKaJIIpPHOE IIPOU3BEACHUE BEKTOPOB AJIs1 HAXOKIEHUS JJIMH U YIJIOB.

[Tonb30BaThCcsl METOAOM KOOPJAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B PEIICHUHU
reOMETPUYECKUX U IPAKTUYECKUX 3a/1ad.

BiianeTs NOHATHAMM NPaBUIBHOTO MHOTOYT'OJIBHHUKA, JJIMHBI OKPYKHOCTH, JIMHBI
YT OKPYKHOCTH M paJMaHHOW MEpbI YIJa, YMETh BBIYMCIATH IUIOLIAJb Kpyra U €ro
qacTed. [IpuMeHATh MOTydyeHHBIE YMEHUS B IPAKTUYECKUX 3a/1adax.

HaxoauTe ocu (WK EHTPBI) CUMMETPHUH (PUTYpP, TPUMEHSTH IBUKEHUS TNIOCKOCTU
B [IPOCTEUIINX CIydasiX.

[TpyMeHTh NONyYEeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTUYECKUE MOJENN
JUIsL  3a7ad  peaJbHOM JKM3HM M IPOBOAWTH COOTBETCTBYIOIME BBIYUCIEHHS C
OPUMEHEHHEM 10100MsI U TPUTOHOMETPUUECKHUX (YHKIMH (IOJIB3YsICh, I/1e HEOOXO0UMO,
KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
HanmeHnoBaHme pa3aesioB U TeM udpoBbie
Ne ni/m S — pasi Beero KonTpoabusie IlpakTnyeckue f)lili p:lg:m ar e.])'lebI e
padoThI padoTbI pecypes
1 iyputt i cnotiers. Howepere 14 Bubmiorera LIOK
O — https://m.edsoo.ru/7f415e2e
bubmmoreka [IOK
2 Tpeyrombmikn 22 ! https://m.edS(])—E)(.)ru/7f415e2e
3 [TapannensHbie NIPSIMBIE, CYMMa 14 1 bubnmorexa [{OK
YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyX HOCTb U KpYT. 14 1 bubnmnorexa [JOK
['eoMeTpuueckme mocTpoeHus https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IICHNE 3HAHUI 4 1 Bubmuorexa HOK
’ https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



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

8 KUIACC

KoJsmn4yecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (undposBbie)
Konrpoabubie IIpakTHyeckue
n/n NMPOrpamMmabl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI pecype
N bu6mmoteka [IOK
1 HebipExyrosbHiich 12 . https://m.edsoo.ru/7f417e18
2 mponopumonam orpestax 15 1 Bubmiorera LIOK
’ https://m.edsoo.ru/7f417e18
10/100HBIE TPEYTOJIbHUKU
3 mperommmicos namoroyrom. 14 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f417e18
¢buryp. [Inomaau nomo6HbIX GUryp
4 Teopema IIudaropa u Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrael B OKpy)HOCTH. Brincanuelie u
5 OINKUCAHHBIE YETHIPEX YT OJIbHUKU. 13 1 bubmoreka [IOK
KacaTenbHble K OKPYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxxHOCTEN
6 [ToBTOpEeHME, 0000IIICHNE 3HAHUIA 4 1 E:tlggil/:?el:ji(]i)?’}:/? 417018
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME
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