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INOACHUTEJIBHASA 3ATIMCKA

I'eomeTpus Kak OAVH U3 OCHOBHBIX PAa3/eJIOB IIKOJIBbHON MAaTEMAaTUKH, UMEIOLIUI CBOEH LIENbIO
o0ecreynTh M3y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOIIECHHH M B3aUMHOE PACIIOJIOKEHHE,
OIMPAETCSI Ha JIOTMYECKYIO, JT0KA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3y4eHMs] T€OMETpUU HAa YPOBHE
OCHOBHOI'O 00ILIero o0pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYyYarOIIMHCSH YYMUTCS MPOBOIMUTH
JOKa3aTEJIbHBIC PACCYXKICHMS, CTPOUTH JIOTMYECKUE YMO3AKIIOUEHHS, [OKa3blBaThb WCTHHHBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJUTH PACCYKICHHS «OT IPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPIKICHMUSL.

Bropoil nenpro M3ydeHuss T€OMETPUM SIBJISIETCS HCIIOJIBb30BaHHE €€ KaK HMHCTPYMEHTa IIPU
pELIEHNN KaK MaTEeMaTHMYECKUX, TaK M MPaKTUYECKUX 3aJad, BCTPEUAIOLIUXCS B PEAIbHOM KU3HHU.
OOyuaronmiicss JOJDKEH HAy4YUTbCS OIPENeNIUTh TEeOMETPUYECKYlo (UTypy, OMHCaTh CIOBAMHU
JaHHBIA YepTEX WIM PUCYHOK, HAMTH IUIOIIA[b 3€MEIbHOIO Y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0enss win TpeOyemble pa3Mepbl rapaxa Juis aBTOMOOMISA. OToMy
COOTBETCTBYET BTOpas, BBIYMCIMTENIbHAS JIMHUSA B W3y4eHMM reomerpuu. [Ipm pemenun 3anau
IIPAKTUYECKOI'O XapakTepa OO0YyYaloLUiicsl y4UTCS CTPOUTh MaTeMaTU4YeCKHE MOJEIN peabHbIX
KU3HEHHBIX CHUTyalui, NPOBOJUTH BBIYMCIECHUS U OLEHUBAThb aJEKBAaTHOCTb IIOJYyYEHHOIO
pe3yJibTara.

Kpaitne BakHO TOAUEPKHBATH CBS3M TEOMETPHUH C JPYTUMH Yy4YeOHBIMH TIpEIMETaMH,
MOTHBHPOBATh UCIIOJIB30BaTh OINPENEICHUSI TEOMETPHUUECKUX (HUTYp U MOHATHH, IEMOHCTPUPOBATH
IIPUMEHEHUE TIOJIYYEHHBIX YMEHUM B (PU3MKE U TEXHHUKE. DTU CBS3U Haubosiee spKo BUAHBI B TEMaX
«BexTope», «TpuronoMmerpuueckrue cOOTHoEHUs», «MeTton koopauHat» U «Teopema [Iudaropar.

VYuebHblil Kypc «l'eoMeTpus» BKIIOYACT CJEAYIOIME OCHOBHBIE pa3ieibl COJEepIKAHUSA:
«["eomerpuueckue GUrypsl 1 X CBOWCTBay, «/3MepeHne reoMeTpuuecKuX BEIUUUHY, «/lekapToBbI
KOOP/AMHATHI Ha IUIOCKOCTHY, «BekTopel», «/[Brxkenus miockoctuy, «IIpeodpasoBanus nogoous».

Ha usyuyenue yuebHoro kypca «I'eomerpus» orBoautcs 204 vaca: B 7 kiacce — 68 vacos (2
yaca B HeZIeIN0), B 8 kiacce — 68 "acoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEZACIIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

HavansHele nonsTus reomerpuu. Touka, mpsimasi, OTPE30K, Jyd. Yroin. Buuabsl yrios.
Beprukanbable 1 cMexXHBbIE yIiIbl. buccekTpuca yria. Jlomanas, MHOroyrojasHuk. IlapamiensHocTs u
MEePIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIC CBOMCTBA OCEBOM CHMMETpHH. [IpumMepsl CHMMETPHUH B
OKpPY’KaroIllleM MHpE.

OCHOBHBIE NTOCTPOEHMS C MOMOILIBIO LUPKYJIS U JUHEWKH. TpeyronbHUK. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa W  TNpHU3HAKH  paBHOOEIPEHHOrO  TpeyroidbHHKAa. [Ipu3HaKuM  paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeNbHbIX NpsMbIX. CymMMa YIJIOB TPEYroiibHUKA. BHEeNIHUE yriibl
TPEYroJIbHUKA.

[IpsimoyronbHbli  TpeyroiabHUK. CBOWCTBO MEAMAHbl HIPSIMOYTOJIBHOTO TPEYrOoJbHHKA,
NpoBeAEHHOW K  rumoreHy3e. lIpu3HakuM  paBeHCTBa  MPSAMOYIOJBHBIX — TPEYTOJIbHHUKOB.
[IpsiMOyTONBbHBIN TPEYTOJIBHUK C YIiIoM B 30°.

HepaBeHnctBa B reomeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 0OJIbIIEM yIiie U 00JIbLIEH CTOpOHE TpeyrojabHuKa. IleprnenuKkynsp 1 HakKJIIOHHas.

I'eomeTrpuueckoe mecto Touek. bruccekrpuca yria u cepeIuHHBIA NMEPHIEHIUKYISP K OTPE3KY
KaK F€OMETPUYECKHUE MECTA TOUEK.

OKpy>XHOCTb U KpYT, XOp/ia U AUAMETP, UX CBOMCTBA. B3auMHOE pacronokeHne OKpyKHOCTH
u npsmoil. KacarenbHast u cexymas K OKpy>XKHOCTH. OKpy>KHOCTb, BIIMCaHHas B yroiyl. BrimcanHas u
OIMCaHHasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KUIACC

UYereipéxyronbHuku. IlapamienorpamMmMm, ero mpu3Haku MW cBoWcTBa. YacTHble ciaydan
napajiesIorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBajapar), UX HpHU3HAKM M cBoiicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u nmpusHaku. [IpsMoyronbHas Tpanenus.

Meton yaBoenus wmenuanbl. llenTtpansHas cummerpus. Teopema @aneca u Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEeYroibHHUKA U Tpanenuu. L{eHTp Macc TpeyroybHuKa.

[TogobOue TpeyronpbHUKOB, Kod(hduiment momodus. IlpusHaku mMOAOOMS TPEYrOJIHHUKOB.
[Ipumenenue mogo6ust P pelIeHUH MPAKTUUYECKUX 3a/1au.

CpoiicTBa muiomazei reomerpuueckux ¢uryp. D@opmynbl Ui IJIOMIATU TPEYroJbHUKA,
napasesnorpaMma, pom6a u tpaneuu. OTHOIIEHHE IUI0IAeH Mo100HBIX GUryp.

Brruucnienue miomanei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHIE€HC OCTpPOro YyIJIa MpsSMOYTOJIBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yriios B 30, 45 u 60°.

BrnucanHple M UEHTpAJBHBIE YIJIBL, YrOoJd MEXKIAy KacaTelIbHOM M XOpPAOW. YTJIBI MEXIY
XOpJAaMH U CeKyIIMMHU. BrucaHHbIe M ONMUCaHHBIE YETHIPEXYroJbHUKHU. B3ammHOe pacmonoxeHue
IBYX OKpyxHocTed. Kacanue okpyxHocTeid. OOmye kacaTeabHbIE K IBYM OKPY)KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TareHc yrios oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyJIbl IPUBEIACHUS.

Pemienue tpeyronpHukoB. Teopema KOCHHYCOB U T€OpeMa CHUHYCOB. PellleHre mpakTH4eCKUX
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMbI O NMPOU3BEICHHH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTelbHO.

Bexktop, anuHa (MOAynab) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPBI, IMPOTHUBOIIOJIOKHO
HaIpaBJI€HHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallUd HaJ
BekTOopaMu. Pa3znokeHue BeKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHaThl BEKTOpA.
CKaJIHpHOC MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC IJIA HAXOXIACHUA JJIMH U YIJIOB.

JlexkapTOBbI KOOPAMHATHI HA IJIOCKOCTU. YPAaBHEHUS MPSMOM M OKPYKHOCTH B KOOpJUHATAX,
nepeceyeHne OKpy>KHOCTEH U IpsIMbIX. MeTOT KOOPAUHAT U €ro NpUMEHEHHE.

[IpaBuibHble MHOTOYroNbHUKHU. [InuHa okpyxHocTu. I'pagycHas u paguaHHas mepa yria,
BBIUMCIICHHE UIMH OyT OKpy:kHOCTel. [1nomanp kpyra, cekropa, CerMeHra.

JIBIDKEHHs TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (GUryp (3JIeMEHTapHBIC MPEICTABICHHUS).
[TapannensHbli iepenoc. [10BOpoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaThl OCBOCHHS THporpamMmbl  yueOHOro kypca «l'‘eomerpusi»
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHNE:

IIPOSABJIEHUEM HMHTEpeca K MPOLIIOMY M HACTOALIEMY POCCUHCKOM MAaTEMAaTHMKH, LEHHOCTHBIM
OTHOILIEHHUEM K JOCTH)KEHHUSAM POCCHMCKMX MAaT€MaTHKOB U POCCUHCKON MaTEMAaTHYECKOHM IIKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUI B IPYTUX HayKax M MPUKIAAHBIX cepax;

2) rpaxiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pealu3alldd €ero Ipas,
MPEJCTaBICHUEM O MATeMaTHUYECKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH,
IpoIeyp TPaXIaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO
STHUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUI HAayKH, OCO3HAHHEM
BaXHOCTU MOPAJIbHO-ITUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOM Ha akKTUBHOE Y4YaCTHME€ B PELICHUM NPAKTUYECKHUX 3aJad4 MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHHMEM BAXXHOCTH MAaTEMAaTUYECKOro OOpa30BaHUS Ha MNPOTSKEHUU Bcel
KHU3HH JUI YCIIEIIHOW MPO(eCCHOHATBPHON JAEATEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BbIOOPOM M IMOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPUM OOpa30BaHUS U JKU3HEHHBIX
IUTAHOB € YYETOM JIMUYHBIX UHTEPECOB U OOILLECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETHUECKOMY BOCIIPHATHIO MaTeMaTHYECKHX OOBEKTOB,
3aJ1a4, peIIeHUH, pacCyKICHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTAllMell B JEATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayuyHBIX HpeICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS  YelloBeKa, MpPHUPOJAbl M  OOLIecTBa, IMOHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl YeIOBEUECKOW eATEeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTH
JUIs pa3BUTHUS IIUBWIM3ALMM, OBJIAJEHUEM S3BIKOM MAaTe€MAaTUKH U MaTEeMaTHYeCKON KyJIbTypoH Kak
CPEICTBOM IIO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMH HAaBBIKAMU  HCCIIEIOBATEIbCKON
NeSITeNIbHOCTH;

6) ¢usnyeckoe BocnuTaHWe, (POPMHUPOBAHUE KYJIBTYPbI 3A0POBbSI M IMOLHMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO INPUMEHATh MATEMaTHYECKHE 3HAHMSI B HMHTEPECAX CBOErO 3/10pPOBbS, BEIACHUS
3I0pOBOTO 00paza KHM3HM (30pOBOE MHUTaHHE, COANTAHCHUPOBAHHBIM PEXUM 3aHATHA W OTABIXA,
perynspHas ¢puznyeckas akTUBHOCTE), CPOPMUPOBAHHOCTHIO HABbIKA PEQIIEKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOTI'O K€ IpaBa JIPYyroro 4eJIoBeKa,

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHMU JJs pelleHus 3agad B olsactu
COXPAHHOCTH OKPYXKAIOLIEH cpesibl, INIAHUPOBAaHUS TOCTYIIKOB ¥ OLIEHKH UX BO3MOYHBIX MOCJIEICTBUN
I OKPYXKAIOIIEH Cpezbl, 0CO3HAHMEM TI00aTbHOTO XapaKTepa 3KOJOTMYECKHX MPOOJIeM U MyTel UX
peleHus;

8) aganTanus K H3MEHAIIMMCS YCIOBHAM COLHAJLHOH M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHMSX HEONPEIEICHHOCTH, IIOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 MIPAKTUYECKYIO ACSITEIBHOCTD, B TOM YUCIIE YMEHUE YUYUTHCS Y APYTUX JIFOICH,
IpUOOpETaTh B COBMECTHOM J€SITE€IBHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMY U3 OIBbITA APYTHX;

HEOO0XOAUMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HaHUI, B TOM 4Hcie (OPMYIMPOBATH HJEH,
MOHATHUS, TUINOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM YHCJE paHEE HEU3BECTHBIX, OCO3HABaTh
neGuuUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BbI30B, TpPeOyIOIIUNA KOHTPMEP, KOPPEKTUPOBAaTh MPUHUMAaeMble pEIIeHUus U  JCUCTBUA,
(hOopMyIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

® BBISBIIATH M XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHYECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUH MEXKIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICICHUS TMOHITHHA, YCTaHABIUBATH
CYIIECTBCHHBIH MpPHU3HAK KIACCU(PUKAINMA, OCHOBAaHUS Ui OOOOIICHHUS W CpPaBHEHUS, KPUTCPUU
MIPOBOJIMMOIO AHAJIN3A;

e BOCIpPUHUMATh, (DOpPMYIHpPOBaTH H MNPEOOPA30BBIBATH CYKIACHHS: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHBIC, EIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

® BBIABIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpeuusi B (akTax,
JAHHBIX, HAOJIIOICHUSIX U YTBEPXKACHUSIX, MIpEAiaraTh KPUTEPHUH VISl BBISIBJICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

e JeaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKHM, ACAYKTHMBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTUH;

e pa30buparTh JOKa3aTelbCTBA MAaTEMaTHYECKUX YTBEPKIEHUH (MpsiMble M OT MPOTHUBHOTO),
MIPOBOANTH CaMOCTOSITEIbHO HECJIOXHBIE JI0Ka3aTelbCTBA MaTeMaTH4ecKuX (DaKTOB, BBICTPAUBATH
apryMeHTaIMIO, PUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKACHUS;

e BBIOMpATh CIOCOO pelieHus y4eOHOM 3ahauu (CpaBHHUBATh HECKOJIbKO BAapHAHTOB pPEIICHUS,
BBIOMpaTh HanboJiee MOIXO AN ¢ Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibckue AeiCTBUA:

® JICMOJB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUII HHCTPYMEHT MO3HaHUS, (OpMYIHpPOBATH
BONPOCHI, (DUKCUPYIOIIME MPOTHBOpPEYHE, MPOOJIIeMYy, CAMOCTOSTEIbHO YCTaHABIMBATh HCKOMOE H
naHHOe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHHE;

® TIPOBOJUTH MO CAMOCTOSITENHHO COCTABICHHOMY IJIAaHY HECIIOKHBIN AKCIIEPUMEHT, HEOOIbIIIoe
HCCIIEIOBaHKE 10 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN 0OBbEKTOB
MeX1y COOOM;

® CaMOCTOATENbHO (popMyIHpPOBaTH OOOOIIECHHWS W BBIBOABI MO pe3yabTaTaM IMPOBEAEHHOTO
HAOIIIO/IEHNUsI, WCCIIEIOBaHMS, OIIEHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX pEe3YylbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

® TIPOTHO3UWPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, @ TAK)KE BBIJBUTAThH MPEIOJIONKEHUS O €T0
Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

® BEBIIBIATH HEJAOCTATOYHOCTh M W30BITOUYHOCTh WH(OpMAaNUU, aHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

® BHIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh ¥ HHTEPIPETUPOBATH HHGOPMAITHIO
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABICHUS;

e BpIOMpaTh (GopMy MpeACTaBleHUs HHPOPMALMM M WUIIOCTPUPOBATh pELIaeMble 3aJadu
CXeMaMH, IuarpaMMaMi, THOU rpaduKoi U X KOMOUHALIUAMU;

® OLICHWBAaTh HANE&KHOCTH WHPOPMAIMU MO0 KPHUTEPHUSM, NPEUIOKCHHBIM YUUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

® BOCIpPUHUMATh U (HOPMYIHPOBATH CYXKIEHUS B COOTBETCTBHUH C YCIOBUSMH M IEISIMHU
oOIIeHHs], ICHO, TOYHO, TPAaMOTHO BBbIpaXkaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX M MUCHhMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUS 110 X0y PELIEHUS 3a/1a4yi, KOMMEHTHPOBATh MTOJIYYEHHBIN pe3yibTaT;



e B Xxoz1e OOCYXJEHHUS 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYKIaeMOHl TeMbl, MPOOJIEMBI,
pemaeMoil 3ajaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIC Ha IIOMCK pPELICHMs, CONOCTaBJIATh CBOU
CYXKJIEHHUSl C CYXIEHUSAMM JpYI'MX YYacCTHUKOB JAManora, oOHapyKMBaThb pa3IH4YMe€ M CXOJCTBO
MO3ULMH, B KOPPEKTHOU opme HOpMyIUpOBaTh Pa3HOIIACHsI, CBOU BO3PAKECHHUS;

® [PEACTABJIATH pPE3YJIbTAaThl pEIICHUs 3aJayd, SKCIEPUMEHTa, MCCIEA0BaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € Y4ETOM 3a/ad IPE3eHTAlMM M O0COOEHHOCTEH
ayaAUTOpUH;

® [OHMMAaTh M HCIOJBb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIMBHIYaJIbHOH paboOTHl MpU
peleHnH y4yeOHbIX MaTeMaTUYEeCKHX 3a/1ay;

® IPUHHUMAThH LIEJIb COBMECTHOMU JEATENbHOCTH, IJITAHUPOBATH OPraHU3AIMI0 COBMECTHON paboTHl,
pacmpenenaTs BHIbI padoT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC M pe3ysibTarT paboTsl, 0000maTh
MHEHMsI HECKOJIbKUX JIFO/IEH;

® y4YacTBOBAaTh B TPYNIOBBIX (hopMax paboTel (0OCykIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
LITYPMBbl U JPYTHE), BBIIOJIHATH CBOIKO 4acTh pabOThl U KOOPAWHUPOBATH CBOU JCHCTBHS C APYTUMU
YJieHAMH KOMAaHJbI, OIICHMBAaTh KadeCTBO CBOETO BKJI3Ja B OOMIMI TPOIYKT IO KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA
Camoopranmszaums:

® CaMOCTOSATEIbHO COCTABJIATH IUIAH, AITOPUTM PEIIEHUs 3aladyd (UM €ro 4acTb), BHIOMpATh
CIOCO0 peleHHs ¢ yYETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEILICHUH ¢ y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

e BIJETh cHoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca U pe3yibTaTa pelIeHus
MaTeMaTHUYECKOH 3a7auu;

® MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IPH pEIIEHUWH 33Jaud, BHOCUTh
KOPPEKTHBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

® OLICHUWBAaTh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTU IIOCTABICHHOM ILEIU U YCIOBHSIM,
OOBSICHATh NMPUYMHBI JIOCTUKEHUS WIM HEAOCTHKEHHs ILeJIH, HAaXOAWTh OLIMOKY, /aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATBI

K koHIty 00yuenus B 7 kjacce 00yJaroIuics MOIyduT CAeIyIOIue MPeIMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh M3ydyeHHBIE reOMeTpUdecKre (QUTYphI, ONMPEAENIATh UX B3aMMHOE PACIOJIOKEHHUE,
n300paxaTb reoMeTpuueckue GUrypbl, BBIIOJHATH YEPTEKU IO YCIOBHIO 3adauu. M3mepsarsb
JUHEIHbBIE U YTTIOBbIE BETUYMHBI. PemaTh 3a1auu Ha BBIYMCIEHUE IJTMH OTPE3KOB M BEJIMYMH YTJIOB.

Jlenate rpyOyi0 OLEHKY JMHEHHBIX M YIJOBBIX BEJIWYMH IMPEAMETOB B pEaJbHOW KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mMepbl 3TUX OOBEKTOB M0 MOPSIIKY BETHUUHBI.

CTpouTh 4epTeKU K FTEOMETPUUECKUM 3a1a4aM.

Ilonp30BaTbed MpU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaThb NPHU3HAKU U CBOWMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a71ay.

IIpoBOAUTH JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaThes MPU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIBHUKOB, CBOMICTBOM MEIHAHBI,
IIPOBEEHHON K THIIOTEHY3€ MIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B PEIIEHUN F€OMETPUYECKHX 3a1a4.

OmnpenensaTs NapauieabHOCTb IPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CeKyLIasl.
Onpenensats napauiebHOCTh MPSIMBIX C TMTOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHOM MPSIMOM
110 TOYEK APYIOU MPSMOM.

Pemars 3a1aun Ha KieT4aToi Oymare.



[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh 4YHCIOBbIE W OyKBEHHbIC 3HAYCHHs YIJIOB B
TFEOMETPUYECKUX 337a4aX C HMCIOJIb30BAHUEM CYMMBI YIJTIOB TPEYrOJIbHHUKOB M MHOIOYTOJIBHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX IPH MEPECEUCHUHU ABYX MapajuIeIbHBIX NMPSAMBIX ceKylued. Pematsh
IIPAKTUYECKUE 3a7]a4M HA HAX0XKJICHHUE YIJIOB.

Brnanets moHsATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpEAesATh OMCCEKTPHUCY yria H
CEPEIMHHBIN NIEPIEHIUKYIISP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPENCICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMETpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3a7ad.

Bnagers MoHATHEM ONUCAaHHOW OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ LIEHTP.
ITonp3oBatbes hakTaMu O TOM, YTO OMCCEKTPUCH] YIJIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHON TOUKE,
1 O TOM, 4YTO CEPEAMHHBIC NTEPIIEHIUKYIIIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OJHON TOUKE.

Biagete  moHATHMEM ~— KacaTelbHOM K = OKPYKHOCTH,  IIOJIb30BAaTbCsl ~ TEOPEMOM O
NIEPIEHIUKYISIPHOCTH KAacaTeIbHON U painyca, IPOBEAEHHOTO K TOYKE KACAHMUSL.

ITonmp30BaThCs HpOCTefIHIPIMH TCOMECTPUICCKUMHU HCPABCHCTBAMHU, ITIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ
CMBICII.

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO LUPKYJIS U JINHEHKH.

K koHIy 00yueHus B 8 kjacce 00y4aroImuics MoJyduT caelyrolue NpeIMeTHbIC pe3yIbTaThl:

PacniozHaBaTe OCHOBHBIE BHJIbl UYETBIPEXYTOJIBHUKOB, MX DJJIEMEHTBI, II0Jb30BAaThCi HX
CBOMCTBaAMH IIpu pCHICHUN I'COMETPUUCCKUX 3aJay.

[IpumeHsTh CBOWCTBAa TOUKM IEPECEUEHUs] MEAMAH TPEYrojbHUKa (LEHTpa Macc) B pEIICHUU
3a1a4.

Biagets nmoHsATHEM CpeAHEN JMHUM TPEYroJIbHUKA M TpAIllCLUH, IPUMEHATh UX CBOWCTBA IIPHU
pemieHUU  reomerpudeckux  3azad. Ilomb3oBarecs  Teopemoirt  dameca M TeOpeMO O
[IPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS IIPAKTUYECKUX 3a1a4.

[TpuMeHATH NPU3HAKH [TOJI0O0US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1ay.

[Tonp3oBatbess Teopemoit IIudaropa ans pemieHUs reoMeTpUUYECKHX M MPAKTHUECKUX 3a7ad.
CrponuTh MaTeMaTHUYECKyH0 MOJENb B NPAKTHYECKUX 3aJadaxX, CaMOCTOSTENIBHO JAENaThb YEpPTEK U
HaxXoJUuTb COOTBCTCTBYIOIIUC AJIMHBI.

Brnagers mnoHATHMSAMHM CHHYca, KOCHMHyCa W TaHI€HCA OCTPOro yrja MpsSMOYTOJIbHOTO
TPECYTrOJIbHUKA. ITonp30BaThHCS STUMHU TTOHATHSIMUA AJId PCIICHUA MMPAKTUYCCKUX 3aaa4d.

Boruncnsate (pa3inyHbIMU crioco0aMu) IUIOIMIAAL TPEYroJdbHUKA W IJIOLIAJAM MHOTOYTOJIbHBIX
¢uryp (monp3ysach, Ta€ HEOOXOIUMO, KaJbKylIsaTOpoMm). IIpuMeHSTh NOJIy4YeHHBIE YMEHHsS B
MIPAaKTUYECKUX 3a/1adax.

Bitagers NOHATUSAMHU BIIMCAHHOTO U LEHTPAJIBHOIO YIJIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yIriax, yriax Mexay XopJamH (CeKyLIIMMH) U yIjie MeXAy KacaTeIbHOW M XOpAOH NpH pelIeHuu
F€OMETPUYECKHX 3a/1a4.

BJ'[a,HeTI) IIOHATHUEM OIIMCAHHOI'O quI)IpéXYFOJ'H)HI/IKa, MMPUMCHATH CBOMCTBA OIMCAHHOTO
YEeTBIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

HpI/IMeHSITB MOJIYYCHHBIC 3HAHUA Ha IMPAKTUKE — CTPOUTHh MATEMAaTHYCCKHUEC MOJACIN IJId 3aaa4d
peambHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NpPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHH (TIONB3YSACH, I/1e HEOOX0IUMO, KAIBbKYIATOPOM).

K koHIy 00y4enus B 9 kjacce 00yJaromuiics MoIyduT CaeIyIoIue NpeIMETHbIC Pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIBIO Pa3JIMYHbIC
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHNE MPSIMOYTOJIBHBIX TPEYrolbHUKOBY»). Haxoauts
(c MOMOIIBIO KaNbKYJISITOPA) JUIMHBI U YIJIbI U1 HETAOJIMYHbBIX 3HAYEHUI.

[Tonp3oBaTbes GopMysiaMu MPUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXIAECTBOM JUIS
HaXO0XJACHHS COOTHOIIEHUI MEXYy TPUTOHOMETPUYECKUMH BETUYHHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB I HAaXO)KIEHUS Pa3IUYHBIX DJIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX IPU PEIIEHUN F€OMETPUUECKUX 3a/au.



Brnaners mnonsATHAMH npeoOpa3zoBaHMs MOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB IOJOOHBIX
¢uryp. Ilonp3oBarbesi cBOMcTBaMU NOJOOMS HPOMU3BOJBHBIX (UIYp, YMETh BBIUMCIATH AJIUHBI U
HaXOJUTh YIIIbl y MOA0OHBIX (uryp. [IpuMeHsATh cBOMCTBA MOJO0US B MPAKTHUECKUX 3a/la4ax. Y METh
MPUBOAUTH PUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUpE.

[losnb30BaTbcs TeOpeMaMHM O IIPOU3BEAECHUU OTPE3KOB XOpHA, O IPOU3BEIECHUU OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcs BEKTOpaMH, IOHUMATh UX F€OMETPUYECKUN U (PU3MUECKHUI CMBICI, IPUMEHSTh UX
B pEIEHUM T'€OMETpUUYECKHX U (pusnueckux 3anad. [IpuMeHATh CKalsipHOE MPOU3BENCHHUE BEKTOPOB
JUI HAXOKJECHUS AJIMH U YIJIOB.

[Tonp30BaThcs METOAOM KOOPAMHAT Ha IUNIOCKOCTH, IPUMEHSATh €r0 B PEIIEHMH F€OMETPUYECKUX
U IPAKTHUUYECKUX 3ajau.

Bnagerp NOHATUSAMM NPaBUIBHOTO MHOTOYI'OJBHUKA, JUIMHBI OKPYKHOCTH, JJIUHBI Jyrd
OKPY>KHOCTH M paJIMaHHOIN Mephl yria, yMEeTh BBIUUCIATH ILJIOLIA/b Kpyra u ero yacteil. [IpumensaTsh
IIOJIyYE€HHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxoaute ocu (WM LEHTpPbI) CUMMETpUHM (GUIYp, HPUMEHATHh JBHUXKEHHUS IIJIOCKOCTH B
IPOCTEHIINX CIyqasX.

[IpuMeHATH MoydyeHHbIE 3HAHUSI HAa NPAKTUKE — CTPOUTh MaTeMaTHYeCKUe MOJEIM Ul 3a/ad
peasbHOM KHM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHUS C INPUMEHEHHUEM MOAo0Uus H
TPUTOHOMETPUUECKUX QYHKIMH (I10JIb3YACH, IJ1€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No KonnuectBo yacos DnekTpoHHbIe (U(POBHIC)
o/ HaumenoBanue Pa3aciioB U TCM Beero KOHTpOJ'IBHbI HpaKTI/I‘-IeCK O6pa30BaTeJ'II)HLIe peCypcChbl
TIpOTPAMME! € paboThl ue paboThl
IIpocreiimne
1 | reomerpueckue ¢burypsl 14 1 bubnmoreka [JOK
U UX cBolcTBa. M3Mepenue https://m.edsoo.ru/7f415e2e
T€OMETPUYECKUX BEJIUYUH
bubnmoreka [JOK
2| TpeyromeruiH 22 L https://m.edsogru/7f415e2e
[TapannenbHbIe IpsSIMBbIE, bubmuorexa [JOK
3 | cymma yriioB 14 1 https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OKpYXHOCTb M KPYT. bubnuotexa [JOK
4 | T'eomeTpuueckue 14 1 https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 O0001enue, 4 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME
8 KJIACC
No KommgectBo yacos OnexTpoHHbIE (IU(POBEIC)
/T HanmeHnoBanue Pa3aciioB U TEM Beero KOHTpOJ'H)H HpaKTI/IlIeCKI/I 06paSOBaT€J'IBHBIC peCypcChbl
TpOTPAMMEL bIe PabOTHI € paboTHI
.. bu6mmoreka [JOK
1| HerspexyrombHikn 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u bubnuoreka [JOK
TeopeMa o https://m.edso0.ru/7f417e18
2 | NpONOPLMOHAIBHBIX 15 1
OTpe3Kax, MoJ00HbIE
TPEYTOJIbHUKHU
IImomrans. Haxoxxnenue bu6nmoreka [JOK
[LIOMIAIeH TPEYTOIbHIKOB https://m.edsoo.ru/7f417e18
3 | ¥ MHOTOYTOJBHBIX QUTYD. 14 1
[Tnomanu mogoOHBIX
¢duryp
4 Teopema [Tudaropa u 10 1 bubmuorexa [JOK
Hayaja TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYIIBl B OKPY’KHOCTH. bubnuorexa [IOK
BrnircanHbie ¥ onMcaHHBIC https://m.edsoo.ru/7f417e18
5 | YETBIPEXYrONbHUKH. 13 1
KacarenbHble k
okpyxHocTu. Kacanue
OKPYKHOCTEH
5 O6o0meHue, 4 1 bubmuoreka [JOK
cHUCTEeMaTH3anus 3HAaHUI https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOTPAMME
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9 KJIACC

KonuuectBo uacos

OnekTpoHHbIe (U(POBBIC)

rJﬁI HaunmeHnoBanue pasiesioB U TeM Beero Komrpomi | Tpaxrueck 00pa3oBaTenbHbIC PECYPCHI
FpOTPanMMEL bIe paboTHI ue paboTh
Tpuronomerpus. Teopemsl bubmmoreka [IOK
1 | KOCMHYCOB U CHHYCOB. 16 1 https://m.edsoo.ru/7f41al2c
Peuienne TpeyrosbHUKOB
[IpeoOpazoBanme moa00wms. bubmuorexa [JOK
9 Mertpuueckue 10 1 https://m.edsoo.ru/7f41al2c
COOTHOIIEHUS B
OKPYKHOCTH
bubnnoreka HOK
3 | Bexrops: 12 ! https://m.edsoo.ru/]}lf4la12c
4 JlekapTOBBI KOOPAMHATHI 9 1 bubnuorexa [HOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41al2c
[TpaBuiibHBIE bubnmnorexka HOK
MHOT'OYTOJIbHUKH. [{rHa https://m.edsoo.ru/7f41al2c
5 | OKPY>KHOCTH U TUIOLIAb 8 1
Kpyra. Beruucnenue
IJIOIAJEH
6 | JIBHOKEHUS ILTOCKOCTH 6
bubnmnorexka HOK
7| Obodmerne, kouTpOIH ! ! https://m.edsoo.ru/]}lf41a12c
OBIIEE KOJIMYECTBO YACOB 68 6 0
10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA
Maremaruka. ['eomerpusi: 7-9-e knaccel: 6a30BbIN ypOBEHB: YueOHUK, 7-9 knaccel/ AtanacsH JI.C.,
Bbyry3os B.®., Kanomues C.b. u npyrue, Akunonepaoe oomectBo «M3narensctBo «IIpocemenuer»

METOAUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

Marematrka. ['eomerpus : 7—9-¢ kiacchl : 0a30BBId YpOBEHb : METOIMYECKOE MocoOue K
M34 npenmerHoil nuHuM ydueOHuKoB mo reomerpuu JI. C. Artanacsna, B. ®@. byrysosa, C. b,
Kamomuesa u np./ — 2-e usn., crep. — Mocksa : [Ipocsemenune, 2023. — 48 c.

INU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://resh.edu.ru/
https://myschool.edu.ru/?ysclid=Imxjalkk8z578829606
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