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HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OIMH H3 OCHOBHBIX pAa3JeioB IIKOJBHOM MaTEMaTHKH,
MMEIOIIUI CBOEH IIENIbI0 00ECTIeUnTh M3yYeHUE CBOWCTB U pa3MepoB GUTYp, UX
OTHOLIEHWHA W  B3aMMHOE pACIOJOKEHWE, OINHPAETCi Ha  JIOTHYECKYIO,
JOKA3aTeNIbHYI0 JMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero oOpa3oBaHus 3aKJIFOYAETCS B TOM, YTO OOyYarolMiics y4UTCS MPOBOAUTH
JOKA3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOYECHUS, JOKa3bIBATh
VCTUHHBIE YTBEPKIEHUS W CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOAMTH
pacCyXJleHus «OT IPOTUBHOTIO», OTJIMYaTh CBOWCTBA OT IPHU3HAKOB,
(opMyupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHHs TE€OMETPHUM SBIISIETCS HMCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA IPU PEIICHUU KaK MAaTEMaTUYECKUX, TaK M IMPAKTUYECKHX 3azad,
BCTpEYAIOUIMXCSI B pealbHOM ku3HU. OOydyaromuicsd JOJDKEH Hay4HUThCS
ONPENEINTh F€OMETPUUECKYIO (QUTYpy, OMHCaTh CIOBAMU JAHHBIM YEPTEX WIH
PUCYHOK, HalTH IUIOUIA/Ib 3€MEIbHOIO Yy4acTKa, paCCUUTAaTh HEOOXOIUMYIO JUIUHY
OINTOBOJIOKOHHOTO KaOensi miM TpeOyeMble pa3Mephl rapaxa Juisi aBTOMOOMJIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIUTENIbHAS JIMHUA B MU3yYEHUH T€OMETPUHU.
[Ipu pemieHuy 3ajad MPaKTUYECKOTO XapakTepa OO0y4YaroIIUKUCS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENM  peajbHBbIX JKU3HEHHBIX CHUTyaluld, MPOBOAMTH
BBIYKCIICHUS U OLICHUBATh aJ€KBATHOCTD ITOJIy4YEHHOI'O pe3ysIbTaTa.

KpaitHe BaxHO MOAYEpPKUBATH CBSI3U TEOMETPUM C APYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOJIb30BaTh OMPEICIICHUS T€OMETPUUYECKUX PUTYD
U TIOHSTUH, JTEMOHCTPUPOBATH MPUMEHEHHE IOJIYYEHHBIX YMEHUU B (PU3MKE U
TEXHUKE. DTU CBSA3M HauOosiee ApKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue CcooTHOWEHUs», «Merony koopauHary u  «Teopema
[Tudaropar.

Yuebnslii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Ieibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HX CBoicTBa», «l3mepenue
r€OMETPUYECKUX BEIUYMHY», «JleKapTOBbI KOOpAMHATHI Ha IJIOCKOCTHY,
«Bektopsy, «JIBrxkeHus miockoctny, «[IpeoOpazoBanus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henen), B 8 kinacce — 68 yacoB (2 yaca B Henelo), B 9
Kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Hauanbabie nonsatus reometpun. Touka, npsmasi, OTpe30K, Jy4d. Yroua. Buaesl
yrioB. BepTukanbHble H CMEXHBIE YyIUIbl. buccektpuca yrna. Jlomanas,
MHOTOYyroyibHUK. [[apannenpHOoCTh M NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpruunbie  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CHMMETPUHU.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IOCTPOEHUSI C TMOMOIIBID LUPKYJISl U JUHEHKH. TpeyronbHUK.
BricoTta, Mmennana, OuccekTpuca, UX CBOICTBA.

PaBHOOEOpeHHBIE M  PaBHOCTOPOHHHM  TpeyroyibHHUKM. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOTO TpeyroybHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKH NapaJUIENIbHBIX OpsMbIX. CyMMa yIiloB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroapbHUK. (CBOWCTBO MEAMAHbl MPSIMOYTOJBHOTO
TPEYrojabHUKa,  IIPOBEACHHOM K  TunoreHyse. Ilpusnaku paBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIiie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTo TOYEK. buccekTpuca yriia ©  CEepeIVHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBOMcTBAa. B3anmHoe
pPacmoJIOKEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexylias K OKpPY>KHOCTH.
OKpy»XHOCTb, BIIMCaHHAas B Yroy. BrnucaHHas W ONMCaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YerpipexyronpHuky. [lapannenorpamm, ero nmpusHakyd U cBoMcTBa. YacTHbIE
ClIydau TapajijieiorpaMMOB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpamemnwmsi, paBHOOOKasi Tpamemusi, €€ CBOWCTBA W TMPU3HAKH.
[IpssmoyromnbHas Tpanenus.

Meron yaBoenuss meauansl. LlenTpanbsHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHUKa.

[Togobue TtpeyroabHuKoB, Kodhdumuent mnoxodus. I[lpusnaku momoOus
TPEYroJbHUKOB. [I[puMeHeHue moao0us Mpyu pelieHur MPAKTUYECKUX 3a/1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. DopMynbl Ui MIIOLIAAN
TpPEeyrojibHHKa, MapamienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IJIOLaAeH
OJ00HBIX (UTYP.

Brruncnenune miomaneil TpeyrolbHUKOB U MHOTOYTOJIbBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO YIJa MPSMOYIOJBHOTO TPEYTroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpUYecKue QyHKIHUU
yrioB B 30, 45 u 60°.

BrnmcaHHble M LEHTPAIBHBIE YIJIBI, YTrOJd MEXAY KacaTelIbHOW M XOPIOHU.
Yriel  MexIy ~ XopJaMM M CEeKyIUMMH. BhucaHHble UM ONUCAHHBIE
YEeTBIPEXYIOJIbHUKU. B3auMHOe pacnosiokeHue IByX OKpyxkHocTeil. Kacanwue
okpyxHocTeil. O01Me KacaTeabHble K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yriaoB ot 0 gmo 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYJIBI IPUBEICHHUSL.

Pemenue TpeyroapHukoB. Teopema KOCHHYCOB UM TEOpEMa CHHYCOB.
PemieHne npakTUYeCKMX 3a7ad C MCIOJb30BAaHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue moaoowms. [1ogo0061e COOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa O NpPOU3BEAECHUU OTPE3KOB XOpA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAIPATE KACATEIbHOM.

Bektop, miumHa  (MOAyJb)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
MIPOTUBOIOJIOKHO  HANpPABJICHHbIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluu HajJ BeKTopamu. PazioskeHue BeKTopa MO JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKICHUS UIUH U YTJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTH. YPABHEHHUS NPSIMOM U OKPYKHOCTHU
B KOOPJMHATAX, IEPECEUCHUE OKPYKHOCTEW M MPAMbIX. MEeTOJlT KOOPAMHAT U €ro
IpUMEHEHHE.

IIpaBuiibHBIE MHOTOYroNbHUKM. JlnmmHa oOkxpyxHocth. I'pamycHas wu
paauaHHash Mepa yria, BBIUMCIEHUE JUIMH AYyr OKpykHocred. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (uryp (dJIeMeHTapHbIe
npeactasienust). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS MPOrpaMMbl y4yeOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K MNPOLUIOMY M HACTOAIIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MAaTEMAaTUKOB M POCCUHCKONW MATEMaTUYECKOM IIKOJbI, K MCHOJB30BAHUIO 3THUX
JOCTHXKEHUM B IPYTUX HAyKaX W MPUKJIAAHBIX cdepax;

2) rpasKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00SI3aHHOCTEN TpaXKAaHUHA U pealu3aluu ero
1paB, NPEACTABICHHUEM O MATEMATHUYECKHX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, NPOUEAYp TPakIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKHUX MPOOJIEM, CBA3aHHBIX
C IPAaKTUYECKHUM NPHUMEHEHUEM JOCTHKCHHH HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH MPaKTUYECKUX 3a]ad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTE€MATHYECKOIO
o0pa3oBaHMsI HA TPOTSHKEHUM BCEH KU3HU JUIsl YCIENTHOW mpodeccroHaIbHON
NESATEIbHOCTH W Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHJIMBUIyaIbHOW TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
Yy4€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CHIOCOOHOCTBIO K SMOIMOHAJIbHOMY U  3CTETHUYECKOMY BOCHPUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlay, PEIEHUM, PacCyKIEHUH, YMEHUIO BHUACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTaUMel B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAYy4YHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMYEeCKOW HayKM Kak cdepbl yeraoBeuecKou
JEATEIIbHOCTH, ATAlOB €€ PAa3BUTUS U 3HAUMMOCTH ISl Pa3BUTHUSl LMBUIN3ALINH,
OBJIQJICHUEM SI3IKOM MAaTeMaTUKH U MATEeMaTUYECKOW KyJIbTYypOW KakK CpPEIACTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMU HCCIIEI0BATENbCKON
NEeSTENbHOCTH;



6) ¢usuyeckoe BocnuTanue, GopMUpPOBaHHE KYJLTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO NPUMEHATh MAaTEMATHUYECKUE 3HAHUS B HHTEPECax CBOETO
3I0pOBbsl, BENEHUS  370poBoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXa, peryispHas ¢uznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pPEQIIEKCHH, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYECKOE BOCTTUTAHUE:

OpUEHTALMEN Ha IPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM Ui pelieHus 3a/1a4
B 00JIACTU COXPAHHOCTH OKpYXalollel Cpeapl, MJIAaHUPOBAaHUS IOCTYIIKOB H
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUU ISl OKPY>KAIOLIEH Cpelbl, OCO3HAHUEM
IJI00aJIbHOTO XapaKTepa KOJOTMYECKUX MPOOJIEM U IyTeH UX PELICHUS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COLMHATbHOW M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSIX HEOIPEACIIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMITETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEbHOCTh, B TOM YHUCJIE
YMEHHUE YUUThCA y IPYIHX JIOJAEH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4HCIE
(bopMynHpOBATH UAEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIMUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMIMI KOHTpPMEp, KOPPEKTHUPOBATH
MPUHUMAEMBbIE pElIeHUs U JeHCTBUS, (HOPMYIUPOBaTh U OLICHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble 1ornyeckue AecTBu:

e BBIBIISITH MU XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXAY MOHITUAMH, (DOPMYIHPOBATH
ONpENENECHUs]  TNOHATHM, YCTAHAaBIMBATh  CYLIECTBEHHBI  NPHU3HAK
KJaccu(uKaumy, OCHOBaHUS [UIsi OOOOUIEHUS M CpPAaBHEHHUS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  MPeoOpPa3OBHIBATH  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULIATENIbHbIE, €AMHUYHBIC, YacTHbIe M OOUIHeE,
YCIIOBHBIE;



BBISIBIIATH ~ MATEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3HM U
npoTUBOpeYrsi B (¢aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX,
npeyiaraTe KPUTEPUH U1 BRISIBIICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ICHYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa30upaTh O0Ka3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUU (TMPSAMBIE U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIbHO HECIIOXKHBIC T0Ka3aTeIbCTBA
MaTeMaTHUeCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJNUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpaATh CIOCOO pelieHuss y4eOHOM 3anaud (CpaBHMBATh HECKOJBKO
BapHAHTOB pEIICHHS, BBIOMpATh Hawboysiee TMOAXOMSIIMUNA C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciieqoBareLCKue JeCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIIEOBAaTENbCKUA WHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUE IPOTUBOpEUUE, MpolIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTaBJIEHHOMY IUIaHy HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEHN
MaTEeMaTHUYECKOTI0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOOI;
CaMOCTOSITENIbHO (HOPMYIUPOBaTh 000OILEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEJECHHOIO HaOJIIOAEHMs, HCCIEJOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IIPOLECCa, a TAKXKE BbIABUIATH
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh W W30BITOYHOCTh HWHGOPMAIMH, ITaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
UHGOPMAIIMIO PA3TMYHBIX BUAOB U (OPM MPEICTABICHUS;

BBIOMpaTh (OpMy TpencTaBieHus WHGOOpPMAIMU U HWIUIIOCTPUPOBATH
peliaemMble 3aJladyd  CXE€MaMH, JaMarpaMmamMu, HHOW Tpadukol U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAJCKHOCTh HMH(POPMAIMU IO KPUTEPHUSIM, MPEIATOKCHHBIM
y4uTeNIeM UiIH CHOPMYITMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

BOCIIPUHUMATL U (bOpMYJ'II/IpOBaTB CYXKIACHUA B COOTBETCTBHUH C YCIOBHAMUA
" OeJIsIMHn O6IH€HI/I$I, sSICHO, TOYHO, 'PaMOTHO BBIpA’KaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJ1y pPELIEHUs
3aJ1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B XO7Ie 00CYK/IEHHUs 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh UJIEH, HAICJICHHBIE HA MOUCK
pELICHUs, COINOCTAaBJIATh CBOM CYXIEHUS C CYXACHUAMU JPYTUX
YYaCTHUKOB JAHAlora, OOHapyXHBaTh pa3jM4yMe€ U CXOACTBO IMO3ULUH, B
KOPPEKTHOU popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTAaBIATh  pE3yJbTaThl  pELIEHUs  3a/ayu, AKCIIEPUMEHTA,
UCCIIEIOBaHMSI, TIPOEKTA, CAMOCTOSITENIbHO BBIOUpaTh (hOpMaT BBICTYILICHUS
C YUYETOM 3aja4d IPE3eHTALNN U OCOOEHHOCTEN ayIUTOPUH;

NOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAUBUIYaAJIbHOM
paboThI MpU pelICHNH YYEOHBIX MaTEeMaTHYECKUX 3a/1aY;

NPUHUMATh LEJIb COBMECTHOU MESITENIbHOCTH, IUIAHUPOBATh OPraHU3aIUIo
COBMECTHOM pabOThl, pacnpenensTh BHAbBI padOT, J10rOBAPUBATHCH,
o0CyKIaTh IpPOLECC U Pe3yiabTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax pabotsl (0OCyxneHHs, oOMeH
MHEHUSMH, MO3TOBBIE€ IITYPMbI U IPYTHUE), BBIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAMHHMPOBAaTbH CBOM JEWCTBUSA C JPYTMMH YJ€HAMU KOMaHJBbI,
OLICHMBAaTh KaueCTBO CBOETO BKJa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

Camoopranusamnus:

CaMOCTOSATEIILHO COCTABJISATH IUIAH, JITOPUTM PEIICHUS 3amadd (WU ero
4acTh), BBIOMpATh CIIOCOO PEIICHUS C YYETOM HMMEIOIMIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BAapUAHTHI PEUIEHUI C y4€TOM HOBOM MH(GOpPMALIHH.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJbHBLIA HHTEJLJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
peleHns MaTeEMaTUIECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPH PEILIECHNUH 3aa4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBbHOCTH NOCTABICHHON LIEIU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHIKCHMS WM HEIOCTHXKEHUS LEJH,
HAXOAUTh OMIMOKY, TaBaTh OLEHKY IPUOOPETECHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHily oOyueHus B /7 KJjacce OOy4arolIUMHCSA TMOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Pacro3naBaTh W3y4deHHBIE TEOMETPUYECKHE (UTYPBI, OINPEACIATh UX
B3aMMHOE pACIIOJIOKEHUE, H300paxaTh TEOMETPUYECKUE (UTYPHI, BBITIOJHSTH
YEpPTEKU M0 YCIOBUIO 3adaud. V3MepsaTh JIMHEMHBIE W YIJIOBBIE BEJIMYWHBI.
Pemrars 3a1aun Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYKH YTJIOB.

Henatb rpyOyl0 OLEHKY JMHEHMHBIX M YTJOBBIX BEJIUYMH IPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Paznmuyarh pasmepbl 3THUX
00BEKTOB IO MOPSJIKY BETUUYUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaTbCd NpU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, HCIOJIb30BaTh
PU3HAKHU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a7a4.

[IpoBOIUTE JTOTHUYECKUE PACCYXKICHUS C MCIOJIb30BAHHEM I€OMETPHUYECKHUX
TEOPEM.

[Tonp30BaTbCd NpPU3HAKAMU PABEHCTBA IPSMOYLOJIBHBIX TPEYTOJBbHUKOB,
CBOWCTBOM  MEIMAaHbl, M[POBEACHHOW K THUIIOTEHY3€  IPSAMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUU F€OMETPUUECKHUX 3a/1a4.

OnpenensiTe NapayiebHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPhIE 00pa3yeT
¢ HUMH cekymas. OnpeaensiaTh NapauieIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemats 3amaun Ha KieTyaToi Oymare.

[IpoBOANTH BHIYMCIICHUS W HAXOJWTh YUCIOBbIC U OYKBEHHbIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKHX 3a/JayaX C MCIOJb30BAHUEM CYMMbI YIJIOB
TPEYrOJbHUKOB M MHOTIOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa3OBaHHBIX MIpH
IIEPECEUCHUH [IBYX IMAPAJUICIBHBIX TMPAMBIX CEKylleW. Pemars npaktudeckue
3aJ]a4M Ha HAXOXKJICHUE YTIJIOB.

Brnagete MOHSATHEM TE€OMETPUUECKOrO MeECTa TOYEK. YMETh OINPEACsaTh
OMCCEKTPUCY yIJia U CEPEIMHHBINA NEPIEHAUKYISP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

@opMynMpPOBaTh ONPEACICHHUS OKPYKHOCTH M Kpyra, XOpAbl M IJuUaMmeTpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3TU CBOMCTBA MPU
pelLIeHnY 3a1a4.

Brnagete MOHSATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh ee 1HeHTp. Ilonp3oBaThCcs (pakTamMu O TOM, UTO OWCCEKTPHUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOYKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
NEePIEHANKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEICHHOTO K TOUKE KaCAHUSI.



[Tonp30BaThCA NPOCTEHIIMMU F€OMETPUUYECKUMH HEPABEHCTBAMU, IOHUMATh
UX MPAKTUYECKUNA CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JINHENKU.

K koHny o0yueHus B 8 Kiacce oOydaromMiics TIOJYYMT CIEAYIOLIUE
IpEeIMETHBIE PE3YJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, HX 3JEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEAMAH TPEYroJIbHUKA (LEHTpa
Macc) B PEILICHUH 3a/au.

Bnaners noHstueM cpenHed JUHUM TPEYroJIbHUKAa U TPAleluu, NPUMEHSTh
MX CBOMCTBAa IPU PEIICHUM T€OMETpUUYECKMX 3anad. llomb3oBareCcs TeopemMoit
dajieca ¥ TEOPEMOI O MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUISl pEIIECHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKKU 000U TPEYTOJIBHUKOB B PELIEHUH IT€OMETPUUECKHUX
3a/1ay.

[Tonb3oBaTbcss Teopemoin Iludaropa g pemieHuss TEeOMETPUYECKHX U
npakTuyeckux 3anad. CTpouTh MaTEeMaTHYECKYyI0 MOJENIb B  IMPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIME JJIUHBI.

Brmagets DNOHATHMSAMU CHHYyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TpeyrosibHUKA. [101630BaThCsl STUMU MOHATHAMM JUISI PEILICHHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TLIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ (Guryp (MONB3ysCh, TJ€ HEOOXOIUMO, KaIBKYJISITOPOM).
[IpuMeHATh MOy4eHHbIE YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, YIVIaX MEXIY XOpJaMu (CEKYIIMMH) U yIJie MEXIY
KacaTeJIbHOM M XOPAOM NIPU PEIICHUH F'€OMETPUYECKUX 3a1a4.

BiageTes MoHATHEM ONMCAHHOTO YETBHIPEXYIOJIbHHKA, NPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUY 3a/1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENU JIJIS 3a/1a4 peabHOU )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TNpUMEHEHUEM TMOoA00Us UM TPUTOHOMETPUHU (MOJIB3YSICh, Tll€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHmy oOyuenus B 9 kiacce oOydaromuiics TOJY4HUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMU OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYrobHUKA («peuieHue



MIPSAIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMONIBIO KATBKYJISATOPA) JTHUHBI
U YIJIbI JUIsl HETAaOJIMYHBIX 3HAUEHUH.

[Tonp3oBaTbes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAaXOXJCHHS COOTHOLIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJIbHUKOBY»), IMPUMEHATh HUX IpH
pELIEHNH T€OMETPUYECKUX 3a]ay.

Brnagete moOHATHMSAMH — NpeoOpa3oBaHUs  MOAOOWSA, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. [lonbp30BaThCs CBOWCTBAMHU TOI00MSI IPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI M HAXOAWUThb YIJIbI y NOJOOHBIX (QUryp.
[IpuMeHATh cBOMCTBAa MOAOOMS B NPAKTUYECKUX 3aJadax. YMETb MPUBOAMTH
MpUMEPHI TOJTIOOHBIX (PUTYP B OKPYKAIOIEM MHUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUH OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMAaTh MX TEOMETPUYECKHN M (U3NUYECKUMN
CMBIC]I, MPUMEHATh HMX B PEIICHHUH TE€OMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHATh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JJISl HAXOKIEHUS JUIUH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
pPELIEHUH T€OMETPUYECKUX U MTPAKTUYECKUX 3a/1a4.

BiageTs NOHATHSMH NPABHIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI IyTH OKPYKHOCTH W paJuaHHON Mephl yria, yMETh BBIUMCIATH IUIOIIA/Ib
Kpyra u ero yacteil. [[puMeHsITh Moay4yeHHbIE YMEHHSI B MPAKTHYECKUX 3a/1a4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETPUU (PUTYp, TPUMEHSATh JBUKEHUS
IUIOCKOCTH B MMPOCTEUIINX CIIydasiX.

[IpuMeHATh MOJNy4YeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEINH 715 3a7a4 peajbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TPUMEHEHUEM IMOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUNA (MOJB3YSCh, TJE
HEO00XO0IUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonaunyecrBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB (undpposLIe)
n/m| M TeM IPOrpamMMbl Bcero KonTpoJibHbIe IIpakTuyeckue P
oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiiine reoMeTpudecKue
1 (burypsl 1 uX CBOWCTBA 14 bubamorexa LIOK
P ' https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpudecKkux
BEJINYUH
bubnuorexa [JOK
2 T 22 1
PEYTOILHIIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble npsAMble, CyMMa 14 1 bu6mmoteka [IOK
YIJIOB TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bu6nuoreka [IOK
['eomeTpuyeckue nocTpoeHus https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
IT 4 1
> OBTOpeHHE, 0000IeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



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

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB (mudpoBbIe)
n/n HTEM NMPOrpaMMbl Bcero KoHnTpoJbHbIe IIpakTHyeckue P
oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6nmoreka [IOK
! HervipexyronbHiticn 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u TeopeMa o
2 IPOIOPLIMOHAIBHBIX OTPE3KAX 15 1 Bubmaorexa ITOK
poTop P ’ https://m.edsoo.ru/7f417e18
110/100HbIE TPEYTOJIbHUKU
IInomans. HaxoxxneHune
IJI01A €N TPEYTOJbHUKOB U bubnnorexa [JOK
3 14 1
MHOTOYTOJLHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaan nogo6HBIX GUryp
4 Teopema [Mudaropa u Hauana 10 1 bu6mmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY’KHOCTH.
BrincanHbie 1 OTIFICAHHEIC
5 YEThIPEX YT OJIbHUKH 13 1 bubmorexa LOK
peXyr ] https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHocren
. bubmuorexa [JOK
I1 4 1
6 OBTOpeHHE, 0000MIeHHE sHamHHi https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
I[MPOI'PAMME



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 KJIACC

N KosunyecTBo 4acoB DJIeKTPOHHbIE
; HaumenoBanue pa3jiesioB (undgposBbie)
n/ Bceer KonTpoabHbie IpakTnyeckue
HTEM NMPOrpamMMbl oOpa3oBaTejibHbIE
n 0 padoTsbI padoThI
pecypchl
Tpuronomerpus. TeopeMbl
1 KOCHUHYCOB H CHHYCOB. Perienne 16 1 bubmmorexa LOK
Y yeos. https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
IIpeoOpa3oBanue nogo0OusI.
2 MpeT Hljlecxne COOTHI(I)HIGHI/UI B 10 1 bubmorexa LOK
p https://m.edsoo.ru/7f41al2c
OKPYKHOCTHU
bubnuorexa [JOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPAUHATHI HA 9 1 bubnmnoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7f41al2c
IIpaBuabHEIE MHOTOYTOJIbHHKH.
5 ,Z[JI;I/IHa OK HOCTI/I}II/ITHJ'[O ajb 8 bubmmorexa [JOK
26 B IE https://m.edsoo.ru/7f41al2c
Kpyra. Beruncnenue miomanen
bubmmoteka [IOK
6 JBHDKCHHS TI710CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 060061IeHNE, 7 p bubmuorexa [JOK
CHCTEeMAaTH3aIMs 3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOBIIO 68 5 0
ITPOTPAMME



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