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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleUYUTh H3y4YE€HUE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoKeHUe, ONHUPACTCd Ha JIOTMYECKYIO, [NOKa3aTeNbHYI JIMHUIO. [[eHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEr0 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydJaroNHiics
YUUTCS TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOUYECHHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHHS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHUTH
paccyKIeHHs «OT IPOTUBHOI0», OTJINYATh CBOICTBA OT NMPHU3HAKOB, (OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoi1 nenbro u3y4eHuss reOMETpUH SBIISETCS UCIIONIBb30BaHUE €€ KaK MHCTPYMEHTA IIpU
PELICHUN KaK MaTEMATHYECKUX, TaK U IPAKTUYECKUX 3a]a4, BCTPEYAIOLIUXCS B PEaIbHON JKU3HHU.
OOyuarouuiics JODKEH HAy4YMThCS ONpPENENUTh I'€OMETPUUYECKYI0 (Urypy, omucaTh CIOBaAMHU
JAHHBINA YepTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIbHOIO Y4aCTKa, paCCUNTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOemnsi Wi TpeOyemble pa3Mephl rapaxka JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS JIMHUA B U3ydyeHUu reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa o0ydyarolUncs YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeabHbIX
JKU3HEHHBIX CUTyalUd, NPOBOAUTH BBIYMCICHHS M OLIEHUBATh aJ€KBATHOCTb IOJIYYEHHOTO
pe3yJbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMM IpeIMEeTaMHu,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX (QUryp U TOHATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYUYEHHBIX YMEHUN B (U3HUKE U TEXHUKE. DTH CBSI3U HauboJee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema [Iudaropay.

VYueOHbllt Kypc «I'eoMeTpus» BKIIOUACT CIEIYIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKaHUS:
«I'eomerpuueckue ¢Gurypsl M uX CBOMcTBa», «l3MepeHHEe T€OMETPUUECKUX BEITUYUHY,
«/lekapToBBl ~ KOOpAWMHATBI Ha  IJIOCKOCTW», «BekTopwl», «/IBMKEHHMS  IUIOCKOCTWY,
«IIpeoOpazoBanus mog00U.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Hellenr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 gacoB (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

7 KJIACC

HauvanpHple nmonsTus reomerpun. Touka, mpsimas, OTpe3OK, Jyd. Yros. Bunabsl yrios.
BeprukansHele M CMeXHBIE yribl. buccexkrpuca yrma. JlomaHas, MHOIOYrOJbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [IpuMepsl cuMmeTpuu
B OKPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOECHMSI € TOMOILBIO IUPKYJIS U TMHEUKHU. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEHHBII 1 PABHOCTOPOHHUI TPEYToJIbHUKH. HepaBeHCTBO TpeyroabHHKA.

CpoiicTBa M NpHU3HAKM DPABHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajieNbHbIX NpsiMbIx. CyMMma yrioB TpeyrojbHuKa. BHeminue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeIWaHbl INPSMOYIOJBHOIO TPEYTOJIbHHKA,
IpoBEeAEHHOW K runoreHyse. lIpu3Haku paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMoyTONBbHBIN TPEYTOJIbHUK € yTiaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbllIeM yrie U 60iblIei cTopoHe TpeyroibHUKA. [lepneHuKysp u HaKJIOHHAS.

I'eomeTpuyeckoe MecTOo TO4YeK. buccekTpuca yria u CEepelMHHBIN NEPHEHIUKYISIP K
OTpE3KYy KaK Fr€OMETPUUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOIicTBa. B3auMHoe pacroyioxeHue
OKpYHOCTH U npsimo. KacarenbHas u cexy1as K OKpyKHOCTH. OKpy>KHOCTb, BIUCAHHAsI B yTOJI.
BrnincanHas u onrcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC
UYerslpéxyronbsauku. [lapammenorpamm, €ro Ipu3HAKM W CBOMCTBA. YacTHbIE cCiydau
napauenorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX MpPU3HAKU M cBoiicTBa. Tpamenws,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.
Merton ynBoenus Menuasbl. LleHTpanmbHas cummerpus. Teopema Paneca u Teopema o
IPOMOPLUOHAIIBHBIX OTPE3KAX.
Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.
[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [Ipusnaku mogo0Oust TPEyroibHUKOB.
[TpumeneHue mo100ust pH peIIeHUH TPAKTUUECKUX 3ajau.
CaoiicTBa miomaaei reomerpudeckux (uryp. @opmyinsl Ais MIIOWAAN TPEYToJbHUKA,
napauenorpaMma, pomoa u Tpanenuu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX GUryp.
Brruncnenue miomianeii TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema I[Tudaropa. Ilpumenenue teopemsl [Indaropa npu pereHNN NpakKTUUECKUX 3a]1a4.
CuHyC, KOCHHYC, TaHI€HC OCTpPOTO yIJIa MPSIMOYTOJBHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.
BnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTIIbl MEXKIY
XOpAaMHU U CeKylIUMH. BricanHblie u onucaHHble YeThIPEXYTOIbHUKH. B3anmMHoe pacnonokenue
IByX okpyxHocTel. Kacanue okpyxHoctel. O01ue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.
9 KUIACC



Cunyc, kocunyc, Tanrenc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemwienne tpeyronpHukoB. Teopema KOCHHYCOB U Teopema CUHYCOB. Pemienue
MIPaKTUYECKHX 3a/1a4 C UCIOJb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Tonodue cooOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nmnuHa (MOAyNb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, IMTPOTHUBOMOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkassipHO€E ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /ISl HAXO0KICHUS JJIMH U yTJIOB.

JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYXHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo/1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJILHUKH. JlJTMHA OKPYKHOCTHU. ['pajlycHas u pagraHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpy»HOCTel. [imomane kpyra, ceKTopa, CerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHUH QUryp (371eMEeHTapHbIe MPEACTABICHUS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IporpamMMmbl ydeOHoro kKypca «I'eomerpusi»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LIEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KEHUSIM POCCUHCKHX MaTeMAaTHKOB M POCCHUCKOU
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO O0s3aHHOCTEH TIpakJaHMHA M pead3allid ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAaHMEM BaKHOCTH MOPAJIbHO-ITHUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
XKHU3HU Ul YCHEIHON NMpo(ecCHOHaNIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBHIYabHONW TPACKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuHBIX MpeACTaBiIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHWMaHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAaHHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMHU HABBIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAILHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSITh MAaTEMaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (Gu3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eloBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM JIeATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
nedunuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
(bopMyIHpOBATH M OIICHUBATH PUCKHU H MOCIIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHbIe 1elicTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU MaTEMaTHUYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAYy MNOHATHAMM, (OPMYIMPOBATH OIpPEIEICHUs MOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KilacCU(UKALMU, OCHOBAHUS JJIs 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHHHMMATH, (HOPMYIHPOBATH U INPEOOPa3OBBIBATH CYKIACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE,

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MPOTHUBOpEUHs B (pakTax,
JTaHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, NpeylaraTb KPUTEPUU JJIs BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M MHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TpsMBIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTPAaNMBaTh apryMEHTALUIO, PUBOJIUTH NMPUMEPBHl U KOHTPIPUMEPHI, 00OCHOBBIBATDH
COOCTBEHHBIE PacCyk/ICHUS;

e BbIOMpaTh cHoco0 pemieHus ydeOHOW 3anadyu (CpaBHUBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINNA C YYETOM CaMOCTOSITENIHO BBIJEIIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® CMOJNB30BaThb  BOMPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  IO3HaHUS,
(bopMyIMpOBaTH BONPOCH], (PUKCUPYIOIIME MTPOTUBOPEUHE, IPOOIeMy, CaMOCTOSITEIHHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHHE;

® [IPOBOJUTH IO CAMOCTOSTEIBHO COCTAaBICHHOMY IIJIaHy HECJIOKHBIM HSKCIIEPUMEHT,
HeOO0JIbIIIOE UCCIIeI0BAaHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro 00BbEeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;



CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOIIICHHS U BBIBOIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICAOBAHUS, OIICHUBATh JOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MIPEITOJIOKESHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
pELIeHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETHPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (HOPM IMpe/ICTaBICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WUIIOCTPUPOBAThH PellaeMble 3a/1adyu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHMBATh HAJAE&KHOCTh MH(POPMAIUK 1O KPUTEPHUSAM, MPEIIOKEHHBIM yUUTEIEM HWIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJEHUS B COOTBETCTBHH C YCIOBUSAMH U IEIISIMU
o01IeHust, SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PELICHUS 3aJa4l, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yIIbTaT;

B X0JIe 0OCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY O00OCYKIaeMOU TE€MBbI, MPOOIEMBbI,
peliaeMoii 3a1aun, BHICKA3bIBaTh UJICH, HAIIEJICHHbIE HA MMOUCK PELICHUS, COTIOCTABIISTh
CBOHM CYKJICHUS C CY>KICHUSMU JIPYTUX YYACTHUKOB JTUAJIOTa, OOHAPY>KUBATh pa3inyuue U
CXOACTBO TIO3WIMA, B KOPPEKTHOW Qopme (HopMyIrpoBaTh pa3HOTIACHS, CBOH
BO3PAXKEHUS,

MPEACTABISATh PE3YNbTAThl PEHICHUS 3a/Jaud, SKCIEPUMEHTA, HCCIECIOBAaHUSA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7a4 MPE3CHTAlUH U
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh U UCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHUIYAIbHON pabOTHI MpH
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATh 11€JIb COBMECTHOM NI€ATEIbHOCTH, IJIAHUPOBATh OPTaHHU3ALMI0 COBMECTHOMN
paboThl, pacpenensaTh BUIbI padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00Cyk aeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIE
IMITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOU JICUCTBUS
C IPpyTUMH YJICHAMHU KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIUI TIPOIYKT 1O
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIC YHHBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BbIOMpaTh CHoco0 pemeHus ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH € y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:



e BIAJETh CIIOCO0AMU CaMOINIPOBEPKH, CAMOKOHTPOJIS TpOLecca M Pe3ysbTaTra peIIeHHs
MaTeMaTUYECKOHN 3a/1a4u;

® [PEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPH PELICHUM 337ayd, BHOCHTH
KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAIICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3YJbTaTa JCSATEIBHOCTH IOCTABICHHON IEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HETOCTHIKCHHUS 1€, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE NpPEIMETHBIE
pe3yNbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TI€OMETpPUUYECKHE (UIYpbl, ONpPENeNiTh HUX B3aUMHOE
pacrioyio’keHue, n300paxaTb FeOMETpUUECKUE QUTYpBI, BBIIOIHATH YEPTEIKH IO YCIOBHIO 334a4H.
W3mepsTs NTMHENHBIE W YIVIOBBIE BEJIMYUHBL. Pemars 3a1auu Ha BBIYHMCICHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcs NpPHU3HAKAMHM PABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTB JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM IN€OMETPUUYECKUX TEOPEM.

ITonb30BaTbCs MpPU3HAKAMU PABEHCTBA MPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MNPSAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FeOMETPUYECKHX 3a/au.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTOM MPSIMOM.

Pemiats 3a1a4un Ha kieT4yaToi Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUs YIJIOB B
F€OMETPHUUYECKHX 3aJ1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yIJI0B, 00pa30BaHHBIX NIPU EPECEUEHHUH ABYX NApAJUIETbHBIX MPSAMBIX ceKyIel. PemaTth
MIPaKTUYECKUE 3a7a4¥ Ha HaXOKICHUE YTIIIOB.

Brnasers moHATHEM reOMETPHYECKOT0 MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY YyIiia
Y CEPEIMHHBINA TEPIEHAUKYIISP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEAEICHNUS] OKPYKHOCTH M KPYra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MI0JI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILICHUHU 3a1a4.

Braners noHsATHEM OINMCAaHHOM OKOJIO TPEYT'OJIBHUKA OKPYKHOCTH, YMETb HaXOIUTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroOJIbHUKA [IEPECEKAOTCs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroJIbHUKA
[IEPECEKAIOTCS B OJHOU TOYKE.

Bnamers noHATHEM KacaTelNbHOM K  OKPYKHOCTH, IIOJIB30BaTbCA TEOPEMOM O
MEPIEHANKYISIPHOCTH KAcaTeJIbHON U paJinyca, MPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonp30BaTbCcs MPOCTEMIIMMHM TE€OMETPHUYECKMMH  HEPABEHCTBAMH, ITOHUMATh HUX
MIPAaKTUYECKUM CMBICIL.



[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHHSI C IOMOIIBIO LIUPKYJIS M IMHEUKH.

K konmy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE MPEAMETHBIE
pe3yIbTAThL:

Pacrnio3HaBaTh OCHOBHBIE BM[bl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJIb30BaTbCS HX
CBOWCTBaMM IIpH PELLICHUH T'€OMETPUUECKUX 3ajiau.

[IpuMeHsTh CBOICTBA TOUKM IIE€PECEUEHHMS] MEIUaH TPEYrojibHUKa (LIEHTpa Macc) B
pELICHUH 3a7ay.

Brnaners nonstuem cpenHel JUHUM TPEYrojbHUKA U TpalelMy, IPUMEHATh UX CBONCTBA
IOpU pelleHun reoMerpuyeckux 3anad. Ilomp3oBarbes Teopemoilt Paneca U Teopemoil o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIs PELIEHUS IPAKTUUECKUX 3aau.

[TpuMeHsTh IpU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3aau.

[Tonw3oBatbes Teopemoii [Tudaropa ass perieHus reOMeTpUYECKUX U IPAKTUYECKUX 3ajiau.
CrpouTth MaTeMaTHYECKYIO MOZEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSTEIBHO J€IaTh YEPTEXK U
HaXOJUTbh COOTBETCTBYIOLIUE JITMHBI.

Bragerp moHATHSIMH CHHYca, KOCHMHYCa W TaHITE€HCAa OCTPOro yrija MpsIMOYTOJbHOIO
TpeyroyibHuKa. [10y1b30BaThCs STUMU HOHATHAMM IS PELICHUS IPAKTUYECKUX 3a]1ay.

Bbruucnare  (pa3nuuyHbIMM - cllocoOaMu)  IUIOIIAJAb  TPEYroJlbHHKAa MW IUIOLIaIU
MHOTOYTONBHBIX  (uryp (moiw3ysch, TAe HEOOXOAWMO, KalbKyJIsITOpoMm). IlIpumeHsATh
[I0JTy4YE€HHbIE YMEHUSI B IPAKTUYECKUX 3a/ladax.

Bnanerp NOHATHAMM BIMCAaHHOIO W LEHTPAIBHOIO YIJIA, MCIIOJIB30BaThb TEOPEMBI O
BIIMCAHHBIX yIJax, YIJIaX M1y XoOpJaMH (CeKyILMMH) U YIJie MeKy KacaTeJIbHOM U XOpAoH pu
pelIeHUH TEOMETPUUYECKUX 3a/1a4.

Bragerp moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPHUMEHSATh CBOICTBA ONUCAHHOIO
YeThIPEXYTOJbHUKA TP PELICHNN 3aa4.

[TpyMeHATh MOJyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTH4YECKHE MOJEIH I
3a/1a4 peaJbHOM JKU3HHU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'/I€ HEOOXOUMO, KaIbKYJIITOPOM).

K koniy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CJEIyIOIIUE NpeAMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMU OCTPBIX YIJIOB, HAXOUTh C X IOMOIIbIO Pa3IHyYHbIE
AJIEMEHTHl TMPSMOYTOJBHOTO TPEYTroJIbHUKA («PELIEHUE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxonuTh (¢ MOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YIIIbI AJI1 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbes GopMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOXKIEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPHUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTOJbHUKOBY»), MPUMEHATh HUX INPU PELIEHUH T€OMETPHUYECKHX
3azad.

Brnaners nonstusMu npeodpazoBaHusi Mo00us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Ilonp3oBaThCcsl CBONCTBAMU MMOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MOA0OMS B MPAKTUYECKHUX 3a7a4ax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYDP B OKpPY’KaIOILIEM MUpE.

[Tonb30BaThcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IMPOU3BEIECHUU OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMH, IMOHMMAaTh MX T€OMETPUYECKUH M (U3NYECKUHA CMBICT,
OPUMEHATh MX B DPELICHHHM TeOMETPUYECKUX U (u3ndeckux 3amad. [IpuMeHsATH ckalsipHOe
IPOM3BEACHUE BEKTOPOB JJIs1 HAX0XKIEHUS UIMH U yTJIOB.



[Tonp3oBaTbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUIIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI TyTH
OKPY>XKHOCTU M PpaJMaHHOW Mepbl yIjla, YMeTh BBIUMCIIATH IJIOLIAJb Kpyra M €ro 4acTew.
[TprMeHATH MOJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH JBWKCHUS IUIOCKOCTH B
IIPOCTEUINX CIIyYasiX.

[TprMeHATH NOTy4YEeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH I
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIIEHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIOJIB3YSCH, I7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).



IIpeamer: I'eomerpus
Kaace: 7

TEMATHYECKOE INTAHUPOBAHUE

Koan4yecTBo 4yacoB: Bcero 68 4, B HEAETIO 2 4

Yueonuk: ['eomerpus 7-9, 6a30BbIif ypoBeHb, yueOnuk Aranacst JI.C., bBytyzos B.®.

7 KIIACC
KonnyectBo = DileKTpOHHBIE
HaumenoBanue
Ne 4acoB (uudpoBbie) JdonmostHUTEIbHAS
pa3aeyioB U TeM
n/n oOpa3oBaTe/ibHbIE uHopmanus
MpPOrpaMMbl Bcero
pecypchl
IIpocreiimme
r€OMETPUUYECKHE
1 g)]i)rg f;;; > 13 bubmuoreka [JOK
' https://m.edsoo.ru/7f415e2e
H3mepenne
F€OMETPUUYECKHUX
BEJIMYUH
2 TpeyroiapHUKH 22 Bubmmorexa LIOK
pey https://m.edsoo.ru/7f415e2e
[TapamiensHbIe
3 HpsiMble, CyMMa 14 bubnuorexa [JOK
yTJIOB https://m.edsoo.ru/7f415e2e
TpEyroJIbHUKA
OKpyXHOCTb U
4 KpYT. 14 bubnuorexa [JOK
I'eomeTprueckue https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
IT
5 o 60(?6TOI; ::;e’ 5 Bbubarorexa [IOK
qu https://m.edsoo.ru/7f415e2¢
3HaHUI
OBIIEE
KOJIMYECTBO YACOB 68

10 ITPOI'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

TEMATHYECKOE INTAHUPOBAHUE

Ipeamer: ['eomeTpust
Kuaace: 8-9

KoanuecTBo 4yacoB: Bcero 68 4, B HEAETIO 2 4

Yueonuk: ['eomerpus 7-9, 6a30BbIii ypoBeHb, yueOHUK Mep3msik A.l.

8 KUIACC
Kosa-Bo  DJieKTpOHHBIE
HanmeHnoBanme
Ne 4acoB (uudposbie) JdonmostHuTEIbHAS
pa3aeyioB U TeM —
n/n DO DAMMEL B oOpa3oBaTe/ibHbIE uHopmanus
porp cero pecypcsl
N bu6mmoteka [IOK
! HerbipexyronbHikH 24 https://m.edsoo.ru/7f417e18
5 ITomobOue 12 bu6nuoreka [IOK
TPEyroJbHUKOB https://m.edsoo.ru/7f417e18
3 Eel;lx:(l){ Hl"eOJ'ILHBIX 15 bubmorexa LHOK
pAMOY https://m.edso0.ru/7f417e18
TPEYTOJIbHUKOB
4 ?IA;SFZYZOHBHHKH' 12 bubnmoreka [JOK
Han https://m.edsoo.ru/7f417e18
MHOT'OYTOJIbHUKA
6 [ToBTOpEHuUe, 5 bubanorexka HOK
000011IeHHE 3HAHUMN https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO 68
YACOB I10 [TIPOI'PAMME
9 KJIACC
Kour- DJIEKTPOHHbIE
HaumenoBanue
Ne BO (uudgposbie) JonojHUTEIbHAA
pa3aesioB M TeM
n/n 4acoB o0pa3oBare/bHbIE uHpopManus
NPOrpamMMbl
Bcero  pecypcel
bubmuoreka LIOK
1 Hosroperue 4 https://m.edsoo.ru/7f41al2c
2 Pemenne 16 bubmuoreka LIOK
TPEYTONbHUKOB https://m.edsoo.ru/7f41al2c
3 IIpaBunbHBIE 8 bubnuorexa [IOK
MHOT'OYTOJIbHUKH https://m.edsoo.ru/7f41al2c
4 JlekapToBBI 12 bubmuoreka IJOK
KOOpPJIUHATBI https://m.edsoo.ru/7f41al2c
Bbubnmoreka LJOK
> Bexroper 12 https://m.edsoo.ru/7f41al2c
6 I'eomerpuueckue 9 bu6mmotexa [{OK
npeoOpa3oBaHUs https://m.edsoo.ru/7f41al2c
7 IToBTOpEHME 7
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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