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IHOACHUTEJIBHASA 3AITUCKA

['eoMeTpust kKak OAMH M3 OCHOBHBIX PAa3JEJIOB IIKOJIbHOM MATEMATHKH, UMEIOLIUN
CBOEH IIeNIbI0 O0ECHeunTh HM3yYeHUE CBOMCTB M pa3MepoB (UTyp, UX OTHOILIECHUH U
B3aMMHOE€ PACIOJIO)KEHUE, OINUPACTCS Ha JIOTUYECKYIO, JOKAa3aTeJbHYIO JIMHHUIO.
[lenHocTh UW3y4YeHUsT TEOMETPUU HA YPOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
3aKII0YaeTcss B TOM, 4YTO OOy4YaloIIUWcS YYHUTCS MPOBOJAUTH JOKa3aTelbHbIE
paccyXAeHusi, CTPOUTh JIOTUYECKUE yMO3aKJIIOYEHUs, [JOKa3blBaTb HCTUHHBIE
YTBEPXKIAEHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHUS «OT
MPOTHUBHOTO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (HOPMYJIUPOBATH OOpaTHBIE
YTBEPKIACHUSI.

BTopoil 1nenpr0 M3y4eHHST TEOMETPUH SIBIISIETCS HCHOJB30BAHUE €€ Kak
WHCTPYMEHTa IIpU PEIICHUM KaK MAaTeMaTUYEeCKUX, TaK M MPAKTUYECKHUX 3a]ad,
BCTPEYAIOIIUXCS B peanbHON XKU3HU. OOyyarolmuiicss JOJDKEH HAyYUThCS OIMpPEAeNUTh
T€OMETPUYECKYI0 (UTYpy, OMUCATh CIOBAMHU JIaHHBIM YepTEX WM PUCYHOK, HAWUTH
IUIONIa/Ib 3€MEJIbHOTO Y4YacTKa, paccyuTaTb HEOOXOAUMYIO JJUHY OINTOBOJIOKOHHOTO
kabenst wiu Tpedyemble pa3Mepbl rapaxka Jisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENIbHAS JIMHUA B HW3y4YeHUM TeoMmeTpuu. llpu pemieHun 3amay
MPAKTUYECKOTO XapakTepa OOyYarolMUCS YYUTCS CTPOUTh MaTEMaTUYECKHE MOJETH
peaNbHbIX XU3HEHHBIX CUTyalul, MPOBOJUTH BBIYMCICHUS U OLIEHUBATh a/ICKBATHOCTH
MOJIyYEHHOTO pe3yjbTaTa.

KpaitHe BaxxHO mMOMYEPKUBATH CBSI3U TEOMETPUM C JPYTUMU  YYEOHBIMHU
npeiMeTaMyd, MOTHBUPOBATH HCIIOJIb30BaTh OIpEAeNeHUsI Te€OMETpHUUecKuX (Uryp u
MOHATHH, TIEMOHCTPUPOBATh NMPUMEHEHUE TMOTYYEHHBIX YMEHHH B (DU3HKE M TEXHUKE.
Ot CBsA3W HamOoJiee SIPKO BUIHBI B TeMax «Bekrtope», «TpuroHomerpuveckue
COOTHOIIIEHU», «MeTon koopaunat» U «Teopema [ludaropar.

VYueOnbiii kypc «l'eoMeTpusi» BKIIOYAET CJCAYIONIME OCHOBHBIE pa3Jiesibl
conepxanus: «I eomerpuyeckue GUrypsl U X CBOMCTBay», «I3MepeHne reoMeTpruuecKux
BEIIMYMH», «JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Bektope, «/[BrkeHus
wiockocty, «IIpeobpazoBanus mogo0us».

Ha m3ydenne yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68
gacoB (2 yaca B HeJen), B 8 kimacce — 68 vacoB (2 vaca B Hezenmo), B 9 kiacce — 68
yacoB (2 Jaca B HEJIEIIO).



COIJEPXAHHUE OBYYEHUA
7 KIIACC

Hauanenble nonstuss reomerpuu. Touka, mpsmasi, OTpe30K, Jyd. YTroiy. Buael
yrioB. BepTukaneHble U cMexHbIe YIUIbl. buccekTpuca yria. Jlomanasi, MHOTOyrOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYISAPHOCTD IPSIMBIX.

Cummetrpuunsie ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOMl cuMmetpuu. [Ipumepsr
CUMMETPHH B OKPY’KAIOIIEM MUpE.

OCHOBHBIE NTOCTPOEHUS € MOMOILBIO LIHUPKYJSA U JMHEWKHU. TpeyronbHuK. Bricora,
MeanaHa, OMCCeKTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN U paBHOCTOPOHHUM TpeyroiabHUKU. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa M TNpHU3HAKW paBHOOEAPEHHOro TpeyrojibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJbHUKOB.

CBoiicTBa M TNpPU3HAKU TNapajuledbHBIX MNpsAMbIX. CyMMa YrjoB TpeyroJIbHHKA.
BHeuHue yrisl TpeyrojbHUKA.

[IpsmoyronbHblii  TpeyroiabHUK.  CBOWCTBO  MEIMaHbl  MPSIMOYIOJBHOTO
TPEeyrojibHUKa, MPOBEAEHHOM K rumoteHyse. llpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYTroJbHUKOB. IIpAMOYTOIBHBIN TPEYTOJIBHUK € YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHHMKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopemMa ©O OoJjpuieM yriae u Oojbllled CTOPOHE TPEYroJIbHUKA.
[lepnenauKyJssp 1 HaKJIOHHAS.

I'eomerpuueckoe mecto Touek. buccekrpuca yria U cepeIMHHBINA NIEPIECHIUKYILP
K OTPE3KY KaKk F€OMETPUUYECKUE MECTA TOUECK.

OKpy>KHOCTb M KpyT, XOpJa U JAWaMETp, UX CBOWCTBA. B3aMMHOE pacmnonoxeHue
OKpy’KHOCTH W mnpsaMoi. KacarenbHas M cekymas K OKpYXHOCTH. OKpyXHOCTb,
BIMCAaHHAA B yroJj. BrucanHas u onucaHHas OKpyKHOCTH TPEYTrOJbHUKA.

8 KUIIACC

UYerslpéxyronpHuku. IlapamienorpamMM, €ro npu3HAakKu M CBOMCTBA. YacTHbIE
cllyday napajuieorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHoOOKas Tpanenus, €€ CBONCTBA U Npu3HaKku. [IpsmoyronbHas Tpanenus.

Meron ynBoenuss meauansl. llentpanpHas cummerpus. Teopema @aneca u
TEOpEMa O MPONOPLUUOHAIBHBIX OTPE3KaxX.

Cpennue TMHUYM TPEyTrojabHUKA U Tpareuuu. LIeHTp Macc TpeyrojabHUKa.

[Tomobue TpeyronbHUKOB, Ko3pduuueHnt mnonodus. I[lpusHaku momO0Us
TpeyrojbHUKOB. [IpumMeHeHue noqo0us Npu peneHu NPakKTUYECKUX 3a/1a4.

CpoiictBa muom@aaed reomerpudeckux ¢uryp. Dopmyasl i IUIOIIAIH
TPEYrojibHUKa, MapaienorpaMma, pomOa u Tpaneuuud. OTHOLIEHWE IUIOIIAEH
0I00HBIX PUTYp.

Beluncnenne miomaned TPEyroabHUKOB M MHOIOYTOJIBHUKOB Ha KJIETYaTOMN
Oymare.



Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mpu pemieHUn
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro yIJIa MpPsAMOYIOJbHOIO TPEyTrOoJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO. TpuroHoMerpuueckue (yHKIUU YTIOB B
30,45 u 60°.

Brnimcannble W UEHTpanbHBIE YIUIBL, YTOJ MEXKJY KacaTeIbHOW U XOPAOW. YTJIbI
MEXy XOpAaMu U CeKyIIMMH. BrincaHHbIe U ONMCaHHbBIE YEThIPEXYTOIbHUKY. B3anmHoe
pacrojio)keHne ABYX OKpykHocTeil. Kacanue okpyxkHocreil. OOmue KacaTelbHbBIE K
JBYM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocunyc, tanresc yrios oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXK1eCTBO. DOPMYJIBI IPUBEAECHUS.

Pemwenne tpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemenue
IPAKTUYECKUX 3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nmoaodus. [1og006Me COOTBETCTBEHHBIX YJIEMEHTOB.

Teopema 0 NpoOU3BEACHUU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEICHHUU OTPE3KOB
CEKYILIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrtop, mimHa (MOAyNb) BEKTOpa, COHANPABIECHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu
HajJ BekTopamH. PasznoxeHue BeKTOpa MO JBYM HEKOJUIMHEApPHBIM BEKTOpaM.
Koopaunatet BekTtopa. CkansgpHoe NpOU3BEACHHE BEKTOPOB, MPUMEHEHUE s
HAXOKICHUS IJIMH U YIJIOB.

JlexapToBbl KOOpPAMHATHI Ha INIOCKOCTH. YPaBHEHUS IpPSMONW U OKPY)KHOCTH B
KOOpJMHATaX, IEPEeceUeHUe OKPYKHOCTeH U NpsIMbIX. MeToA KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[nuHa okpykHOCTH. ['pamycHas u panuaHHas
Mepa yriia, BBIYUCICHUE IJIMH AYT OKpykHOCTel. [inomane kpyra, cekropa, cerMeHTa.

JIBIOKEHUSI IUIOCKOCTM M BHYTPEHHHE CUMMETpUU (QuUryp (djaeMeHTapHbIe
npencrasnenust). [lapamnensusiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yabTaThl OCBOSHHS MPOrpamMMbl yueOHoro kypca «I'eomerpus»
XapaKTEepU3YyIOTCS:

1) naTpuoTHYEeCKOE BOCITUTAHHUE:

IPOSBIIEHUEM HMHTEpEca K NPOLUIOMY M HACTOSLIEMY POCCHUHCKONH MaTeMAaTHKW,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSIM POCCUMCKMX MATEMAaTHUKOB U POCCHUHCKOU
MaTEMaTUYECKOM IIKOJBbI, K HMCIOJIb30BAHHUIO 3THUX IOCTHMIKCHUH B IPYIMX HayKax M
IPUKIAIHBIX cepax;

2) rpasxkaaHckoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO 00S3aHHOCTEN I'pa’kJaHMHA U peaju3allii ero Mpas,
OPEICTABIEHUEM O MaTeMaTHMYeCKUX OCHOBaX (YHKIMOHUPOBAHUS  Pa3IUYHBIX
CTPYKTYD, SIBJIEHUH, MPOLIEAYp I'PAXKAAHCKOT0 00I1IecTBa (HapuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXIEHHIO JTHUYECKHX MpOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHMIKEHUM HAyKH, OCO3HAHMEM BaXXHOCTU MOPAJIBHO-ITHYECKUX
IPUHLIMIIOB B J€ATENBHOCTH YUEHOT0;

3) TpyAOBO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE€ YyYacTHME€ B pEUICHMM NPAKTUYECKUX  3a4ad
MaTeMaTU4EeCKOM  HAIPABJICHHOCTH, OCO3HAHMEM  BaXHOCTH  MAaTEMaTHYECKOro
oOpa3oBaHMsT Ha NPOTSHKEHUM BCEH JKU3HU JJs YCHEMHON npogdecCHoHAIbHON
NESITEIbHOCTH W pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
HOCTPOECHUEM HHJUBUAYAIbHON TPAEGKTOPUU OOpa30BaHUS U S>KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY W 3CTETHUYECKOMY  BOCIPHITHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, pELICHUH, pacCyXIACHUM, YMEHUIO BUIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHMSA:

OpHEHTalMeN B JeATENbHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUsI 4EJNOBEKa, MPUPOJBI U  O0OIIecTBa,
NOHMMaHUEM MaTeMaTHYeCKON HayKH Kak c(epbl 4eJIOBEYECKOW NEesATeIbHOCTH, 3TAIOB
€€ pasBUTHA W 3HAYUMOCTH JUIsl Pa3BUTHA LUBWIN3ALUHU, OBJIAJECHUEM S3BIKOM
MaT€MaTUKA M MaTeMaTU4eCKOM KyJbTYpOM KaK CpEICTBOM TIO3HAaHHsS MHDA,
OBJIAJICHUEM IIPOCTEHIIMMH HABBIKAMH UCCIIEA0BATEIBCKON AESITEIBHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (opMHpPOBaHHE KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIyYHUsi:

TOTOBHOCTBIO IIPUMEHSTh MATEMATUYECKHUE 3HAHMS B MHTEpPECAX CBOETO 3/I0POBBS,
BEJCHUS 3J0pPOBOr0 00pasza >KM3HHM (340pOBOE MUTAHHUE, COAIAHCHUPOBAHHBINA PEXUM



3aHATHH M OTJBIXA, PETyJsApHas pusndeckas akTUBHOCTE), CHOPMUPOBAHHOCTHIO HaBBIKA
pebdrnexcun, NMPU3HAHWEM CBOETO TpaBa Ha OIMMOKY M TAaKOTO e IpaBa APYroro
YeIIOBEKa;

7) 3K0JIOTHYECKO€E BOCTINTAHHE:

OpUEHTAaIlMell Ha TPUMEHEHHE MaTeMAaTHUYeCKMX 3HAHWWA IS PelIeHUs 3a1ad B
00JaCTH COXPaHHOCTH OKPY’)KAIOIICH Cpe/bl, TUIAHWPOBAHMS MOCTYNMKOB M OIICHKH WX
BO3MOKHBIX TIOCIIEACTBUN JUIS OKPYXKAIOMIEH Cpeapl, OCO3HaHWEM TJI00aIbHOTO
XapakTepa HKOJIOTHUECKUX MPOOIEM U MyTeH UX PelIeHus;

8) ajanTanus K M3MEHSIOIMMCSH YCJIOBHAM COLUAIBLHOI ¥ PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOTPEIACIEHHOCTH, MMOBHIIICHUIO YPOBHS
CBOCH KOMIICTCHTHOCTH 4Yepe3 IPaKTUYECKYI0 IeSATCIbHOCTh, B TOM YHCIIC yMCHHE
YUYHUTBCSI Y OPYTUX JIOJEH, mpruoOpeTaTh B COBMECTHOM JNEATEILHOCTH HOBBIC 3HAHWSI,
HaBBIKM U KOMIICTCHIIUHU U3 OMBITA APYTHX;

HEO0OXO0IMMOCThIO B ()OPMUPOBAHUHM HOBBIX 3HAHUI, B TOM YHcIie (POPMYITHPOBATH
U], TIOHSITHSI, TUTIOTE3bI 00 OOBEKTAX U SBICHUSX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHMK M KOMIICTCHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYalHI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbBIC PEIICHUS
U IeHCTBUS, (OPMYITMPOBATH U OLIECHUBATH PUCKHU H MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/bHbIC YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornyeckue aeiicTBusa:

® BBLIABIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKK MaTeMaTHUYECKHX
OOBEKTOB, TOHSATUW, OTHOLIEHUH MEXKIYy TOHITUSIMH, (HOPMYIHPOBATH
onpeeeHUs MOHATHH, yCTaHaBIIUBaTh CYIIECTBEHHBIN MIPU3HAK
KiaccuuKaly, OCHOBaHUsA sl O0OOOIIEHHWS ¢ CpPaBHEHUSA, KPUTEPUH
MPOBOJAMMOT0 aHAJIN3a;

® BOCIPUHUMATH, POPMYITUPOBATH U TPEOOPA30BBIBATH CYKJICHUSI: YTBEPAUTEIbHbBIC
U OTpUIATENbHbIC, €IMHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIC,

® BLIABJISITh MAaTEMAaTHUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEUHS B
dakTax, NaHHBIX, HAONIOJICHUAX W YTBEPXKACHUSIX, Npeljaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

e JenaTh BBIBOJABI C  HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHUI 110 aHAJIOTUU;

pa3dupaTh JOKa3aTeNbCTBA MATEMATHYECKHX YTBEPXKACHUH (IpSMbIE U OT
IPOTHUBHOIO), TMPOBOJUTH CAMOCTOSATEIBHO  HECIIOKHBIE  JIOKA3aTeIbCTBa
MaTeMaTH4eCKuX (PaKTOB, BBHICTPAUBATh apTyMEHTAIIUIO, TIPUBOIUTH MIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



e BBIOMpaTh crocol pemieHus: y4eOHOM 3a1a4uu (CpaBHUBATH HECKOJIBKO BapHAHTOB
peuieHusi, BbIOMpaTh HauOoyiee MNOAXOMAIMM C y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare1bCKue 1eHCTBUA !

® JCIOJNB30BAaTh BOMPOCHI KaK HWCCIEAOBATENbCKUI WHCTPYMEHT TO3HAHHSA,
¢opMynupoBaTh  BONPOCHL,  (UKCHUpYIOIIME  NPOTHBOpEYUe,  MpodiIeMy,
CaMOCTOSITETIHHO yCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apTryMEHTUPOBAThH CBOIO MO3UIIHIO, MHECHUE;

® [POBOJUTH I10 CAMOCTOSTEIBHO COCTABICHHOMY IIJIaHy HECJIOKHBIM 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOIA;

® CaMOCTOATENbHO (hopMyIupoBaTh O00OOIIEHUS W BBIBOABI IO pe3yJbTaTaMm
NPOBEACHHOTO  HAONIONCHUS, HCCIENOBaHMS, OICHMBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 000OLIEHUI;

® MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpolecca, a TakKe BbBIIBUTATh
IPEINOJIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCJIOBHUSX.

Padora ¢ undopmanmeii:

® BBIABISITh HEJOCTATOYHOCTh M W30BITOYHOCTh  WHGOpPMAIMH, JTaHHBIX,
HEOOXOAMMBIX JJISl PEeLICHUS 3a/1a4H;

e BRIOMpATh, AHATU3UPOBATH, CHCTEMAaTHU3UPOBATh W  HHTEPIPETUPOBATH
WHGOPMAIIHIO Pa3IMYHBIX BUAOB U POPM MPEICTaBICHUS;

e BbIOMpaTh (QopMy MpencTaBieHUss MHOOPMALUMU W WIUTIOCTPUPOBATH pelIaeMble
3a/la4d CXeMaMH, TarpaMMaMu, HHOU TpaduKoi 1 NX KOMOMHALIUSAMU;

® OLIEHUBATh HAIEKHOCTh MHPOPMALIMU MO KPUTEPHUSIM, MPEIJIOKEHHBIM yUUTeIeM
W chOpMYIIMPOBAHHBIM CaMOCTOSITETBHO.

KoMMmyHnKaTUBHBIE YHHBEPCAJbHbIE YYeOHbIE 1eHCTBUS:

® BOCIPUHUMATH U (POPMYIUPOBATH CYXIEHHS B COOTBETCTBUU C YCIOBUSMHU H
HensiMA  OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PCHUS B
YCTHBIX M NMUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS MO XOJY PEIeHUs 3aJauH,
KOMMEHTHPOBATD MOJTyYEHHBIN pe3ybTaT;

e B xoJe OOCyXIEeHMs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI,
npoOsieMbl, perraeMoil 3ajauyd, BBICKA3bIBaTh HJI€W, HAICJIEHHBIE Ha IOMCK
pEIICHUs, COMOCTABIATh CBOU CYXXACHUSA C CYXICHHSAMH IPYTHX YYaCTHUKOB
nyanora, OOHapyXHUBaTh pa3jinyve M CXOJCTBO MO3ULMUH, B KOPPEKTHOH (hopme
(dbopMyIupOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

® TMpEACTaBIATh pPE3yJNbTaThl PEIICHUs 3aJadyd, AIKCIEPUMEHTa, WCCIICAOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € YUYETOM 3aaay
NPE3eHTAMU U OCOOCHHOCTEN ay IUTOPHH;

® MOHWUMAaTh M WCIOJH30BATh TNPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHON
paboThI PU peIICHUN YUYEOHBIX MAaTEeMAaTUYECKUX 3a]1aY,



® MpPUHUMATh LEIb COBMECTHON JEATENbHOCTH, IUJIAHUPOBATh OPTaHHU3AIHIO
COBMECTHOM paloThl, pacupenensiTh BUIbI paboT, AOroBapuUBaThCs, 00CYXKIaTh
MPOIIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIbKUX JTFOJIEH;

® y4yacTBOBaTh B TIPYNNOBBIX (popmax paboTbl (0OCykneHus, oOMEH MHEHHSIMHU,
MO3TOBBIE€ INTYPMBl W JpPYTHE), BBIMOJHATH CBOIO YacTh pPabOTHI W
KOOPAMHHUPOBATh CBOU JACWUCTBUS C JPYIMMH YJ€HAMHM KOMAaHJbl, OLIEHUBATh
Ka4eCTBO CBOETO BKJIAJa B OOIIMK MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM
y9aCTHUKAMH B3aUMOJICHCTBHSI.

PerHﬂTI/lBHbIe YHuBEpCajdbHbIC yqeﬁﬂme IleﬁCTBHﬂ

Camoopranuszanus:
® CaMOCTOSITEIHHO COCTAaBIISAThH IUIAH, AJITOPUTM PEIICHUS 3aJlauu (WM €r0 4acTh),
BBIOMpATh CMOCO0 pelleHus C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEUICHUH C
y4ETOM HOBOM MH(pOpMAIIIH.
CaMOKOHTPO.1b, SMOIHOHAJILHBII HHTEJIJIEKT:
® BIAJETh CIOCO0AMH CaMOMPOBEPKH, CAMOKOHTpPOJS TpoIecca M pe3ylbraTa
pelIeHns: MaTeMaTHYeCcKOon 3a1auu;
® TPEIBHUICTh TPYMHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PEIICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB,
HaWJICHHBIX OLIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;
® OIICHWBATh COOTBETCTBHE pe3yibTara JCATCIILHOCTH TOCTABICHHOW IEMH U
YCIOBUSIM, OOBSCHATh MPUYMHBI JIOCTHXKEHUS WJIM HEIOCTH)KCHUS LIeJH,
HAXOJIUTh OIIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus: B 7 kj1acce 00y4JarOUIMiiCs MOMYYUT CIEAYIONINE TPEeIMETHBIC
pe3yIbTaTHhI:

Pacno3naBath M3yueHHbIE T€OMETpUYECKHE (DUTYPBI, ONPENCsITh HX B3aUMHOE
pacIooKeHHe, H300pakaTh TeoMeTprudYeckre (UTYpHI, BBITIONHATh YEPTEKHU IO
YCIOBHIO 3ajauu. M3MepsTh JMHEMHBIE W YIJOBBIE BEIMYMHBI. Pemate 3agaum Ha
BBIYHCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath rpyOyI0 OIICHKY JIMHEWHBIX W YTJOBBIX BEIMYMH MPEIMETOB B pealbHOMN
KU3HHU, DPA3MEPOB MPUPOIHBIX OOBEKTOB. Paznuuarh pasMepbl STUX OOBEKTOB IO
MOPAJIKY BEJTUYUHBL.

CTpouTh 4EpPTEKHU K TECOMETPUUECKUM 3a7a4aM.

[Tosp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJBbHUKOB, UCIOJIb30BATh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.



[IpoBOIUTE JIOTMYECKUE PACCYXKICHUS C HCHOJIBb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

[Tomp30BaThCs  MpU3HAKAMH  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYTrOJIbHUKOB,
CBOMCTBOM Me€JMaHbl, MPOBEAEHHON K THMIIOTEHY3€ MNPSIMOYTOJBbHOTO TPEYroJbHUKA, B
pELICHNY TEOMETPUUYECKUX 3a]au.

OnpenensTe MapayiebHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpPHIE 00pa3yeT ¢
HUMHU cekymas. OnpenensTb NapauieIbHOCTh MPSIMBIX € TMOMOIINBIO PABEHCTBA
pacCTOSIHUAN OT TOYEK OJTHOW MPSIMOM O TOUEK APYTOM MPSIMOM.

Pemiats 3amaun Ha KaeT4yaToit Oymare.

[IpoBOAUTH BBIUMCIICHUS W HAXOJUTh YUCIIOBBbICE U OyKBEHHBIC 3HAUCHUS YTJIOB B
reOMETPUUECKUX 3a7adyax C MHCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOWCTB YIJOB, OOpa30BaHHBIX TMpPU MEPECEUECHUU JIBYX
napajyIeIbHbIX MPSAMBIX CEKylIeH. Pemars mpakTHYeCKue 3a1a4i Ha HaXO0XJICHUE YIJIOB.

Bnagerp mnoOHATHEM T€OMETPUYECKOIO MecTa TOYEK. YMEThb OIpeIeiiaTh
OMCCEKTPHCY yria ¥ CEepeIUHHBINA MEePICHIUKYIISIP K OTPE3KY KaK TeOMETPUIECKUE MECTA
TOYCK.

@opMyIMpPOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOopAbl M JuaMeTpa
OKPYXHOCTH, IIOJIb30BATbCA HMX CBOMCTBAMH. YMETh NPUMEHSTh 3TH CBOWCTBA IpHU
pelleHuu 3aaa4.

Bnagets mnoHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPY>KHOCTH, YMETh
HaxomuTh €€ meHtp. I[lomb3oBaThest (hakTamMu O TOM, YTO OMCCEKTPHCHI YTIIIOB
TPEYroJIbHUKa TIEPECEKAlOTCd B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
NEePIEHANKYJIISPHI K CTOPOHAM TPEYTOJIbHUKA IMEPECEKAIOTCS B OJTHOM TOYKE.

Bnaners moHsTMEM KacaTeNbHOW K OKPY>KHOCTH, IIOJIb30BAaTbCA TEOPEMOU O
MEePHEHIUKYJIIPHOCTH KacaTEIbHOW U PaJInyCa, MPOBEAEHHOTO K TOYKE KaCAHUSI.

[Tonp30BaThCA MPOCTEUIIMMU TE€OMETPUYECKUMHU HEPABEHCTBAMHM, MOHUMATh HUX
MIPAKTUYECKUN CMBICIL.

[IpoBOAWTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHHUS C IMOMOIIBI0 LHUPKYIS U
JIMHEHKU.

K koHiy oOyuenus: B 8 ki1acce oOy4aromuiics MOMyYUT CIAEAYIONINE TPEeIMETHBIC
pe3yIbTaTHhI:

Pacnio3zHaBaTh OCHOBHBIE BHUJIbI YETHIPEXYTOIBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCA
MX CBOMCTBAMHU IPHU PEUICHUU F€OMETPUUYECKHX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECECUCHUS] MEUAH TpeyroyibHUKa (LEHTpa Macc) B
pELlIeHUY 3a/1a4.

Brnanets moHATHEM cpenHEW JUHUU TPEYroJibHUKA W Tpaneluu, MPUMEHATh HUX
CBOMCTBA MpHU pemieHuH reoMmerpuueckux 3anad. [lome3oBarbcs teopemon daneca u
TEOPEMOU O MPOMOPUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX ISl PEUICHUS] MPAKTUYECKUX
3aj1ad4.

[IpumeHsAT, TpU3HAKKM TOM0OHMS TPEYTOJLHUKOB B PEIICHUU TE€OMETPHUECKHUX
3aj1ad4.



[Tone3oBathcst  Teopemoit  [ludaropa panst  pemeHUss TEOMETPUUECKUX U
npakTuyeckux 3anad. CTpouTh MaTreMaTHYECKYH) MOJENb B NPAKTHYECKUX 3aj]ayax,
CaMOCTOATEIBHO JIEaTh YePTEK U HAXOJAUTh COOTBETCTBYIOIINE JUIUHBI.

Bianers noHATUSMU CMHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yIja IpsiMOYTrOJIbHOTO
TpeyrojpHUKa. [10J1630BaThCS 3TUMH MOHATUAMU JJIS1 PELLICHUS TPAKTUYECKUX 3a/1a4.

Brruucnare (pa3nuuHbIME  ClIOcOOaMH) IUIOMIAAL TPEYTOJAbHUKA M TUIOLIATU
MHOTOYTOJIbHBIX (UTyp (MOJIb3YSICh, TJl€ HEOOXOAMMO, KalbKylsaTopoM). [IpumeHsTh
II0JIy4EHHBIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

BrageTs MOHATUSMU BOIMCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yrilax MEXIy XopJlaMmH (CeKyIIMMH) U yTiie MEXIy KacaTelbHOU U
XOpJI0¥ NPU PELLIEHUH F€OMETPUUECKUX 3a1ay.

Brnagetb mMoOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, HPUMEHSTh CBOWCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA P PELICHUH 3a/1a4.

IIpuMeHsATh Noy4eHHbIE 3HaHHS HA IPAKTUKE — CTPOUTh MAaTEMaTHUYECKUE MOJIEIH
JUIs  3aad  pealbHOW JKM3HM U THPOBOAUTH COOTBETCTBYIOLIME BBIYUCIECHUS C
OpUMEHEeHHEeM 1oao0us U TpUrOHOMETpuu  (TOJB3YACh, TI/€  HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xonmy oOyuenus B 9 kiiacce 00y4JarOmUNCs MOTYYHUT CICAYIONIUE MPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3M4HbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYrojbHUKA («PEIIEHHE MPSMOYIOJbHBIX
TPEYroJbHUKOB»). HaxoauTe (¢ MNOMOIIBIO KaJIbKYJATOpa) [JIMHBI M YIJbl IS
HETaOJIUYHBIX 3HAYCHUI.

[Tonp30BaThCcst  (opMyslaMu TpPHUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXKJIECTBOM  JJII  HaxOXXJIEHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonb30oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIl HAaXOXAEHHS Pa3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY»), MPUMEHATh UX MPU PELICHUU
r€OMETPUYECKHUX 3a]1a4.

Bnaners mnonsTHsiMH TpeoOpa3oBaHMsA MOJOOHUS, COOTBETCTBEHHBIX 3JEMEHTOB
noo0ueIx ¢uryp. [lomb3oBaTecsi cBOMCTBaMHU MOAOOWS MPOU3BOIBHBIX (PHUTYp, YMETh
BBIYMCIISATD JUIMHBI M HAXOAUTD YIJIbl Y TOA00HBIX Guryp. [IpuMensaTs cBoiicTBa moaoous
B IPAKTUYECKUX 3aJadyax. YMeTb MPUBOAMTH MpPHUMEPHl MOJOOHBIX (UIYp B
OKpY’KaloILlEM MUDE.

[Tonb3oBaThCcsi TEOpeMaMHU O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIECHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeJIbHOM.

[Tomp30BaThCsl BEKTOpPaMHU, MOHUMATh UX TEOMETPUYECKUN U (PU3UUECKUN CMBICT,
MPUMEHATh KX B PEHICHUM TIeOMETPUYECKMX U Qu3ndyeckux 3agad. [IpumeHartsb
CKaJIIPHOE ITPOU3BE/ICHNE BEKTOPOB JJIs1 HAXO0XKACHUS JJIVH U yTJIOB.

[Tonb30BaThCs METOJOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B PELIECHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.



Brnaners NOHATHUSAMU NPAaBUIBHOIO MHOTOYTOJbHHKA, JUIMHBI OKPYKHOCTH, JJTUHBI
YT OKPYXHOCTH U PaJUaHHON Mepbhl YIJa, YMETh BBIYUCIATH IUIOMIAIb KPyra U €ro
gacte. [[puMeHsITh MOTydeHHBIC YMEHUS B IPAKTHYECKUX 3a/1auax.

Haxoautb ocu (MM LEHTPbI) CUMMETPUHN PUTYP, IPUMEHSATh ABUKEHUS INIOCKOCTH
B [IPOCTEHIINX CITydasiX.

[IpuMeHsTh MoTydeHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHIECKUE MOJIEIN
JUIA  33Ja4  peaJlbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C
OpUMEHEHHEM MOA00HS U TPUTOHOMETPUUECKUX (QYHKIHHA (IOJIb3YSCh, I/1€ HEOOXO0IMMO,
KaJIbKYJIITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/mn P Konrpoasubie | IIpakrnyeckue (mucpp )
NporpamMmbIl Bcero o0pa3zoBaTejibHbIEe
padoThI padoThI
pecypchbl
) ngCTeﬁMHe Zezl\f(e:Tp:qIZKHee - y Bu6motexa LIOK
UTYPHI U UX CBOMCTBA. I3MepeHn
b P https://m.edsoo.ru/7f415e2e
FEOMETPUUECKUX BEIUYNH
bubmmoreka [IOK
2 T 22 1
PEYTOIbHIIH https://m.edsoo.ru/7f415e2e
[TapannenbHbie NpsAMbIE, CyMMa bu6muoTtexa LIOK
3 14 1
yIJI0B TPEYTrOJbHHUKA https://m.edsoo.ru/7f415e2e
OKpy>XHOCTb U KPYT. bu6motexa LIOK
4 14 1
['eoMeTpuuecKre MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
) I1 0600 5 4 1
OBTOPEHHE, OBODIICHHE SHATHH https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 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 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposrbie)
Konrpoabnsie | IIpakTnyeckne
n/n NPOrpamMmmbl Bceero oOpa3oBaTe/IbHbIEC
patéoTbI padéoThI
pecypcbl
YeThIpEXyTroapHUKHU 12 1 bubmmorexa IOK
s https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o . . BuGmorexa LIOK
an Ka
HPOTIOPIHOHATILHBIX OTPESKAX, https://m.edsoo.ru/7f417e18
0/100HbIE TPEYTOJIbHUKU
HJ‘IGOH_[(?I[B. HKe;xomz[e};HZ rm(:)ma;(eﬁ y . BuGmorexa [[OK
TPEYTOJLHUKOB U MHOTOYTOJIbHBIX
pey Y https://m.edsoo.ru/7f417e18
¢duryp. [Lnomaan mogo0HBIX GUTYD
Teopema IMudaropa u Hauana 10 1 bubmuoteka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYT1I1bl B OKpYKHOCTHU. BriicaHHbIe U
ONMCAHHBIE YETHIPEXYTOJIbHUKHU. 13 1 bubmuoteka [IOK
KacarenbHbie K OKpYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanune okpyxHocteit
bu6mmoteka [IOK
I1 000 5 4 1
OBTOPEHHE, ODODIICHHE SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

[TPOTPAMME



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

9 KIIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHeE Pa3aeioB U TEM nudposbie
Ne i/ P Kourpouabnsbie | IIpakTnueckue (1upp )
NMporpaMmal Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Tpuronomerpus. Teopembl
1 KOCHHYCOB U CUHYCOB. PerieHue 16 1 bubmmorexa TIOK
y yeos. https://m.edsoo.ru/7f41al2c
TPEYTOJLHUKOB
I1 .
2 Mieoflzfcii?fjolﬁiﬁ:;m B 10 1 Bubmmorexa [IOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6nuorexa LIOK
3 B 12 1
CKTOP®I https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAUHATHI HA 9 1 bubmoreka [JOK
[LUIOCKOCTH https://m.edsoo.ru/7f41al2c
;| e |
Py = HU https://m.edsoo.ru/7f41al2c
Kpyra. Berancnenue riomiaaen
bu6mmoreka [IOK
6 6
JIBIDKCHH TI10CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 06001ICHNE, 7 5 bubnuoteka [IOK
CUCTEMATHU3ALMS 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB I10 68 6 0

I[TPOTPAMME



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

YYEBHO-METOJINMYECKOE OBECITIEYEHUE OBPA3OBATEJBLHOTO
IMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JUISA YYEHUKA

» ['eometpus, 7-9 xnaccel/ Atanacsia JI.C., byty3os B.®., Kanomues C.b. u npyrue,
Axk1nmonepHoe o61ectBo «M3narensctBo «IIpocsenienuer

METOJANYECKHUE MATEPHUAJIbBI 1JIS1 YUUTEJISA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

bubmuoreka ITOK https://m.edsoo.ru/ ®T'UC «Mos 1ikosa»
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