MyHuuMnaJbHOe AaBTOHOMHOE 00111e00Pa30BaTeIbHOE YUpeKIeHue
guueii Ne 8 umenn H.H. PykaBumnukona r. Tomcka

«CornacoBaHo»
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ABTOHOMHOE OBLEOBPA30BATEJIbHOE
EJ-I bHOE YUYPEXOEHWE NALIEN N° 8 UMEHN
H.H.PYKABULUHUKOBA . TOMCKA,

yL.l P E)K D' E H l/l E OrPH=1027000899606, CHIIIC=04477349583,

0OID.1.2.643.100.4=7018039509,
MHH=700601882170, E=oglyl6@mail.ru, G=AnuHa

J-I |/| LI'E |7| N(_) 8 OnerosHa, SN=Yonokornbl,

CN=MYHULIMNANBHOE ABTOHOMHOE
M M E H M OBLLIEOBPA3OBATEJIbHOE YYPEXOEHVE
JIMLIEN N2 8 UMEHW H.H.PYKABULLUHVKOBA

H . H . PyKAB M m H M K BIF?O'\:aCHl;Ae S NOATBEPXAato 3TOT AOKYMEHT

MecTononoxeHue: Mecto noanucaHus

OBAI.'TOMCKA  &iemierserom 1000

PABOYASA ITPOTPAMMA

IO TEOMETPUN

s 7-9 kiaaccoB

CocTaBuUTeIb.
Yepnosa M.K.,

YUUTCIIb MATCMATUKH

Tomck



MNOACHUTEJIbHAS 3AIINCKA
PabGouast mporpamma mo ydeOHOMY mpeaMmeTy «l'eoMeTpus» mpemHa3HavyeHa I ydammxcs /-9
KJIACCOB MYHMIIMIIAJIbHOTO aBTOHOMHOT'O 00111e00pa30BaTeIbHOro yupekaeHus: numes Ne§.
[IporpamMma cocraBneHa Ha ocHoBe DenepanbHO pabodeld mTporpaMMbl y4eOHOrO MpeaMeTa
«["eoMeTpus» Ha YPOBHE OCHOBHOTO OOMIETO OOPa30BAHMS W IMOMJICKHUT HEIMOCPEICTBEHHOMY MPUMECHEHUIO

npu peanuzanuu ooszarenbHon yactu OOIT O00.
[lepeueHbr HOPMATUBHBIX TOKYMEHTOB, UCIIOJIb3YEMbBIX MPU COCTABICHUH paboyueil MporpaMMsl:

1. ®enepanbhblii 3akoH oT 29 aexadps 2012 1. Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit denepanuny;
2. denepanbHBI TOCYIApCTBEHHBI 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOTO OO0IIEro oOpa3oBaHus (yTBEpIKICH

nprka3zoM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @enepanun ot «31» mas 2021 1. Ne 287);

3. ®enepanbpHOM 00pa3oBaTesbHON MporpaMmMbl OCHOBHOTO 0011ero 00pa3zoBaHus (YTBEPXKICH NPUKA30M
MunucrtepcTBa npocerienus Poccuiickoit denepanun ot «16» Hos0pst 2022 1. Ne 993)

4. Ilpuka3 MunucrepctBa [IpocBemienuss P® or 21 centsabps 2022 r. Ne 858 00 yTBEpKIeHUU
denepanbHOro nepeyHs Y4eOHUKOB, JONYLUIEHHBIX K MCIIONb30BAHUIO IPU pealM3alli HMEIOLUX
roCyJapCTBEHHYIO aKKpeIUTaIMI0 00pa30BaTeIbHBIX MPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOI'O OOILETO,
cpeaHero od1iero oopa3oBaHus OpraHU3alrsIMH, OCYIIECTBISIONIUMHI 00pa30BaATENbHYIO JeSTEIbHOCTD;
5. Konuemnuusi pa3Butus mareMmarudeckoro oOpasoBanust B Poccuiickoit denepauuu, yTBepKIeHHas
Pacnopsoxkenuem npasurenberBa Poccuiickoit @eneparym ot 24.12.2013 1. Ne 2506-p.

6. Canllun 2.4.3648-20 «CaHUTapHO-3MTUAEMUOIIOTHIECKHE TPEOOBAHHS K OPTaHU3aIUsIM BOCITUTAHUS H
00y4YeHHMsI, OTJBIXA U 03/I0POBIICHUS JIE€TEN U MOJIOJICKIY;

7. OcHoBHast 0Opa3oBaTesbHasl MporpaMMa OCHOBHOro obuiero oopasosanuss MAOYVY nunest Ne 8 numenu
H.H. PykaBumnukosa r. Tomcka;

8. YueOnsrnii uran MAOY ymnest Ne® umenn H.H. PykaBumankoa r. Tomcka;

9. Ilporpamma Bocniutanuss MAOY nunest Ne8 umenn H.H. Pykapumraukosa r. Tomcka

[TporpamMa mpeaHa3Ha4YeHA IS MPOBEACHUS YPOKOB TEOMETPHH 110 Y4EOHO-METOJMUECKOMY KOMILIEKCY
JI. C. AranacsHa.

I'eomeTpust kKaKk OJWMH M3 OCHOBHBIX pa3/eNiOB IIKOJBHOW MAaTEeMAaTUKU, UMEIOIIUI CBOEH LEINbIo
00€eCTeYnTh N3y4eHHe CBOIMCTB U pa3MepoB (UTYp, MX OTHOIICHUH M B3aMMHOE PACIIOJIOKEHHUE, OTIMPACTCS Ha
JIOTHYECKYIO, JIOKa3aTeNbHYI0 JHHHIO. L[eHHOCTh W3ydeHWs] TeOMETpUU Ha YpPOBHE OCHOBHOTO OOIIIEro
00pa30BaHUs 3aKJIIOYAeTCs B TOM, YTO OOYYAIOUIMICA YYUTCS NMPOBOAMTH JIOKA3aTENIbHBIC PACCYKICHHUS,
CTPOUTH JIOTHYECKHE YMO3AKJIIOUEHHS, JOKa3bIBaTh WCTHHHBIC YTBEP)KACHUS M CTPOUTH KOHTPIPHUMEPHI K
JIOXKHBIM, TIPOBOJUTH PACCYXKIEHHUS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (POPMYIHUPOBATH
oOpaTHbIE YTBEPKACHUSI.

Heablo M3y4eHUs] TEOMETPHUU SBISETCS HCIONB30BaHHE €€ KaK MHCTPYMEHTAa INPH PEHICHUH Kak

MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOUINXCS B peaibHON >ku3HU. OOyyaromuics T0mKeH



HAYYUTHCS ONPEACSTh T€OMETPUYECKYI0 (Urypy, ONMUCBHIBATH CIOBAMH 4YEPTEX WIM PHCYHOK, HaWTH
IUIONIA/Ib 3€MEJIBHOTO Y4acTKa, paCCUUTaTh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO Kabelns uin Tpedyembie
pasmepsl rapaxa s apromoomis. [lpu pemennn 3agay MpakTUYECKOrO XapakTepa OOydaroUMics yIUTCs
CTPOUTHh MAaTEMaTUYECKUE MOJIEIU PEAbHBIX KU3HEHHBIX CUTYallWi, POBOAUTH BBIYMCIICHHS U OLIEHUBATH
MOJIyYEHHBIH pe3yibTarT.

BaxxHo mnomu€pkuBaTh CBSI3U TE€OMETPUU C JPYTMMU Y4YEOHBIMU HpPEAMETaMH, MOTHUBHUPOBATH
UCIIONIb30BaTh  OMpECNICHUs] TeOMETpUYeCKUX GUryp ¢ MOHATHUN, JEMOHCTPUPOBATh MPUMEHEHUE
NOJYYCHHBIX YMEHMH B (DU3MKEe M TEXHUKE. DTU CBs3M Hambosee sSpKO BUIHBI B TeMmax «BeKTopwI»,
«TpuroHoMeTprdeckne COOTHOIICHUs», «Metoa koopauHaT» u «Teopema ITudaropar.

YueOupiii kypc «l'eoMeTpusi» BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3[eNbl  COJCp)KAHUS:
«['eomerpuueckne ¢GUTypsl W WX CBOWCTBay, «l3MepeHHE Te€OMETPUYECKHX BEIHYUH», «JlekapToBbI
KOOpJMHATHI Ha MJIOCKOCTUY, «BekTophl», «JIBukeHus miockoctny, «IIpeodpazoBanus mogo0us».

OO11iee ynciio 4YacoB, peKOMEHI0BAHHBIX ISl M3yueHus ydeOHoro kypca «I'eomerpusi», — 204 yaca: B
7 xnacce — 68 yacoB (2 vaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B HezelN0), B 9 kiacce — 68 vacoB (2

yaca B HEJIEIIO).

1. COAEP) KAHUE YYEBHOI'O NTPEAMETA

1.1. Conep:xanue o0yuenusi B 7 kiaacce.

HauansHnele nousTus reomerpun. Touka, nmpsMas, OTpE30K, Jyd. Yroi. Buasl yrinos. BeprukansHele u
CMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyrojgsHuK. [lapamensHOCTP M NMEPIEHIUKYISPHOCTD
IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBAa oOceBOM cummeTpuu. I[Ilpumepsl cUMMETpUH B
OKPY’KaIOILIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C IIOMOLIbKO LUPKYJIsd M JMHEHKH. TpeyronpHuk. Bpicora, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOTO TpeyroabHuKa. [Ipr3Haky paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa W NPU3HAKK MApALIENbHBIX MpsAMbIX. CymMMa YIJOB TpeyroJbHUKa. BHemHue yrisl
TPEYroJIbHUKA.

[IpssMoyTONBHBIN TPeYroJbHUK. CBOMCTBO MEAUAHbI IPAMOYTOJIBHOIO TPEYTOJbHUKA, TPOBEAECHHON K
runotenyse. [Ipu3Haky paBeHCTBa NPAMOYTOIBHBIX TPEYTOJIbHUKOB. [IpsSMOYTONbHBIA TPEYTOJBHUK C YTJIOM
B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TEOpPEMA O
OosbieM yrie u OoJbIIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

I'eomerpuueckoe mMecTo TOoueK. buccekTpuca yriia M CepeAVHHBbIM NEPHEHAUKYIAP K OTPE3Ky Kak

TCOMETPHUICCKUE MECTA TOYCK.



OxpyXHOCTb U Kpyr, XopAa U AUaMETp, UX CBOWCTBA. B3auMHOE pacnoyioKeHHE OKPY)KHOCTH H
npsmoid. KacatenbHas u cexymias K oKpy>kKHOCTH. OKpY>KHOCTb, BIIMCaHHAs B yroji. BrimcanHas u onucanHas
OKPYXHOCTH TPEyroJIbHUKA.

1.2. Conep:xkanue o0yueHus B 8 kiacce.

UYerbipéxyronpuuku. Ilapamnenorpamm, ero mnpu3Haku W CBOMCTBAa. YacTHble — ciiydau
napauieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKH M CBOWMCTBA. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOICTBa U npu3Haku. [IpsamoyronsHas Tpanenusi.

Meron ynBoenus Menuanbl. LlenTpanbHas cummerpuss. Teopema @aneca W Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyroiabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Tomo6ue TpeyronbHUKOB, K03 duument nogodus. Ilpuznaku monodust TpeyroabHUKOB. [Ipumenenne
no100Us IPH PEIICHUN MPAKTHYECKUX 3a7au.

CpoiictBa ruiomaneii reomerpuyeckux Guryp. Dopmynbl AnS  IUIOHMIAAKW  TPEYTOJIbHHKA,
napajuiesiorpaMma, pomoOa u tpanenud. OTHOMIEHHE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJILBHUKOB Ha KJIET4aTOl Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yrja MpsSMOYIOJbHOrO  TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

BrnucanHble M LIEHTpanbHBIE YIUIBI, YIOJI MEXKJY KacaTeIbHOM M XOPAOH. YTIbl MEXIYy XOpPAAMH U
CeKyIMMHU. BrimcaHHble U ONUCaHHBIE YETHIPEXYrOJbHUKHU. B3auMHOE pacnosiokeHHue ABYX OKPYKHOCTEH.
Kacanue okpysxHocteil. O01mue kacaTtenbHbIe K IBYM OKPY>KHOCTSIM.

1.3 Conep:xanue o0yuyeHusi B 9 kjacce.

Cunyc, xocunyc, TaHreHc yriaoB oT O go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO.
DopMyIbl IPUBEACHHUS.

Pemienue tpeyronbHukoB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PeleHne npakTU4ecKkux 3aaad ¢
MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobus. [lomobre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 nmpou3BeAeHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYILHX, TEOpeMa O
KBaJlpaTe KacaTelbHOM.

BexTop, muMHa (MOAY/b) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, NMPOTHUBOIOJIOKHO HAINpaBICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAllMU HaJl BEKTOpaMH. PasnoikeHue BeKTopa
0 JIBYM HEKO/UIMHEapHbIM BekTopaMm. KoopaumHaTel BekTOpa. CKalsipHOE TPOU3BEIACHHE BEKTOPOB,
MIPUMEHEHHUE JUIsl HAXO0XICHUS JJIMH U YIJIO0B.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTU. YpPaBHEHUs IIPSIMONM U OKPYKHOCTM B KOOpIMHATAX,
IIepecevyeHre OKPYKHOCTEN U NMpsAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBunbHbIE MHOrOyroiapHukW. JlmmHa OKpyXHOCTH. ['pamycHas W paauaHHas Mepa yria,

BBIUMCJIEHHUE JUIMH OyT OKpykHOCTe!. Ilnomane kpyra, cekropa, cerMeHra.



JIBIDKEHHsSI ITUIOCKOCTH UM BHYTPEHHHE CUMMETpUH (GUryp (3JIeMEHTapHBIE NPEICTABICHUSA).

[TapannensHbii nepenoc. [ToBopoT.

2. IIIAHUPYEMBIE PE3YJIbTATDI
N3ydyeHne MaTreMaTHKH Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI HANpPaBICHO Ha JIOCTH)KEHUE
00yYaromMMHUCs JTUYHOCTHBIX, METANPEJIMETHBIX U MPEAMETHBIX 00pa30BATENbHBIX PE3yIbTaTOB OCBOCHUS
yueOHOro MpeaMeTa.

2.1. JINYHOCTHBIE Pe3yIbTAThl OCBOSHHSI IPOrPAMMBI 10 MATEMATHUKE XapaKTepU3YIOTCA:

1) maTproTHYECKOE BOCITUTAHUE:

MPOSIBIICHUEM HHTEpeca K MPOIIJIOMY M HACTOAILIEMY POCCUHWCKOW MaTeMaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHMKECHHSIM POCCUMCKHX MAaTEMAaTUKOB M POCCHMCKOW MAaTEMATHYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATHX JOCTHKCHUI B IPYTUX HayKax M MPUKJIAAHBIX chepax;

2) rpaXJaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 003aHHOCTEN I'paklaHWHA U PeaIn3allii €ro Mpas, IPEICTaBICHUEM O
MaTeMaTHUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MPOLEAYP TIPa)JAaHCKOTO
oOmiecTBa (HarpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO dTUYCCKUX MPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUIN HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB
B JICSITEIBHOCTH YYEHOTO;

3) Tpy/OBOE BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE€ B pEIIeHWH TMPAKTUYECKUX 3aJady  MaTeMaTHYecKOn
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHUECKOro oOpa3oBaHUs HA MPOTSDKEHUM BCEW KU3HM JUIS
yCIELHON MpOoeCCHOHATBHON AESTEIBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BHIOOPOM U
HOCTPOCHUEM HWHIMBUAYaJbHOW TpPAaeKTOPUM OOpa30oBaHMS M JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX
MHTEPECOB M 00ILIIECTBEHHBIX TOTPEOHOCTEH;

4) 3CTeTUYECKOE BOCITUTAHHE:

CIOCOOHOCTBIO K AMOIIMOHAILHOMY U 3CTETHUECKOMY BOCHPHUSATHIO MaTeMaTUYECKHX 00BEKTOB, 3a/1a4,
pelIeHUi, pacCyKIeHUHN, yMEHHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEHHOCTH HAYYHOTO MO3HAHHUSL:

OpHEHTAaIel B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX IPEJICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa, MPUPOJLI M OOIIECTBa, NOHMMAHWEM MAaTEMaTH4YeCKOW HayKH Kak
cdepbl 4YeIOBEUECKON esITeNbHOCTH, JTAnoB €€ pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTUS LUBUIM3ALUH,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKH M MAaTeMaTH4YeCKOW KYJIbTYpOH Kak CpeICTBOM T[O3HAHHS MHPA,
OBJIaJICHUEM MPOCTEUIITMMH HaBBIKAMU HCCIIEIOBATENbCKON AESITEIbHOCTH;

6) pusuyeckoe BocruTanne, POPMUPOBAHUE KYIBTYPhI 30POBbSI H IMOIIMOHAIBHOTO OJIaronoIy4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYEeCKHe 3HAHUS B MHTEpECcax CBOETO 3/I0POBbs, BEIEHUS 3/I0POBOTO

oOpaza »u3HH (310pOBOE MUTaHKE, COATTAHCUPOBAHHBIN PEXUM 3aHATUHA W OTIbIXA, PETyJisapHas Gu3ndecKas



aKTUBHOCTH), C(hOPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCUH, IPU3HAHHEM CBOETO IpaBa Ha OIIMOKY U TaKOTO XKe
IpaBa JIPyroro 4ejaoBeKa;

7) 9KOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTalel Ha NPUMEHEHWE MaTeMaTUYeCKUX 3HAHUM Ul pelIeHus 3a/ad B 00JacTH COXPaHHOCTU
OKpY’Karollel cpezbl, JIaHUPOBAHUS IOCTYIKOB U OLIEHKHM MX BO3MOXHBIX MOCIEICTBUM Ul OKpY’Karolien
Cpezbl, 0CO3HaHUEM ITI00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOIeM U MyTel UX PeleHHs;

8) ajanTanus K MU3MEHSIOIIMMCS YCIOBHSM COLUAIBHON M IIPHPOIHON CPEIbL:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH dYepe3 MPAKTUYECKYIO JEeSTeNbHOCTh, B TOM YHCJIE YMEHHUE YUYHTHCSA y APYTUX JIOJEH,
nproOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBbBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OIbITA APYIHX;

HEOOXOMMOCTHIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUI, B TOM 4HuCle (OPMYIUPOBATH HJIEH, TOHSATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBJICHUSAX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATh J1€(UIIUTHI COOCTBEHHBIX
3HaHUI U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHIO, BOCIHPHHUMATh CTPECCOBYIO CHUTYAlMIO Kak
BBI30B, TPEOYIOUIMHA KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMble pEIleHUs M JIeHCTBUs, (HOpMYyIUpoBaTh U
OLIGHUBATh PUCKH U TIOCIEIACTBHSA, (POPMHUPOBATH OTIBIT.

2.2. B pe3ynbpTare OCBOSHUS MPOTPaMMBI 110 MAaTEMaTHKE Ha YPOBHE OCHOBHOT'O 00OIIET0 00pa3oBaHUs
y oOyuaromierocss Oynytr chopMHUpPOBaHbI METalpeAMETHBIE PEe3yJIbTaThbl, XapaKTePU3YIOLIUECs OBJIAJCHUEM
YHUBEPCAJIHHBIMH TIO3HABATEILHBIMU JICHCTBUAMH, YHUBEPCAJIHHBIMH KOMMYHHKATHBHBIMH JEHCTBUSMHU U
YHUBEPCAJIBHBIMH PETYJISATUBHBIMU JICHCTBHSIMHU.

2.2.1. YHuBepcallbHble [O3HaBaTeNbHBIE JeHcTBUSA obecnednBaloT  (GopMHUpoBaHHE 0a30BBIX
KOTHUTHBHBIX TPOILIECCOB O0YJAIONIMXCsl (OCBOCHHE METOJIOB MO3HAHUS OKPY)KAIOLIET0 MHUpa, MPUMEHEHHE
JIOTMYECKHUX, UCCIIEI0BATENbCKUX ONepaluii, yMeHui paboTars ¢ uHpopMaluei).

2.2.2. Y obyuaromierocst OyayT copMHpPOBaHbI clieayromue 6a30Bble JOrMYeCKUe IeHCTBUS KaK 4yacThb
YHHUBEPCAJIBHBIX MTO3HABATEIBHBIX YIEOHBIX JICHCTBHNA:

BBISIBIIAITh M XapaKTepU30BaTh CYLIECTBEHHbIE INPU3HAKM MAaTEMaTUYeCKHX OOBEKTOB, MOHATHH,
OTHOIICHWA MEXIY TOHSATHAMH, (HOPMYIHPOBATH OMpPEICNICHHs] MOHATHH, yCTaHABIWBATh CYIIECCTBEHHBIH
NpU3HAK KiacCu(UKAIMU, OCHOBAHHUS Ui 000OIICHUS i CPABHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAITN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKJEHHS: YTBEPIAUTEIbHbIE U OTpULIATENIbHBIE,
€IMHUYHBIE, YaCTHBIE U 00IIHe, YCIOBHBIE;

BBISIBJIAITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEYMs B (akTax, JAaHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX, PeAsiaraTh KpUTEPUH JUTsl BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

IIPOBOJUTh BBIBOJBl C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTHBHBIX M HWHAYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIOUEHHI [0 aHAJIOTUH;

pa3duparh 10Ka3aTeIbCTBA MAaTEMaTHUUECKUX YTBEPXKAEHUH (MpsMblE U OT MPOTUBHOIO), MPOBOIUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JIOKa3aTeIbCTBA MaTeMaTU4YeCKMX (DaKTOB, BBICTpaMBaTh apryMEHTAIUIO,

IPUBOINUTH PUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;



BBIOMpATh crioco0 pemeHus yaeOHOM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHs, BHIOUPATh
HauboJee MOAXOIALINI ¢ yUETOM CaMOCTOSATENHHO BbIICTICHHBIX KPUTEPHUEB).

2.2.3. Y obOyuaromierocsi Oyayt copMupoBaHbI CleAyronue 0a30BbIe UCCIIECIOBATEILCKAE JICHCTBUS
KaK 4acTh YHUBEPCAJIbHBIX TO3HABATEIIbHBIX YUEOHBIX IEHCTBU:

HCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs, (GOPMYIUPOBATH BOMPOCHI,
¢uKcupyomue MpOTHBOpPEUHe, NpobdJeMy, CaMOCTOSTEIbHO YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMuUpOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTH IO CAaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXXHBIH OSKCIEPHUMEHT, HEOOJIbIIoe
UCCIIEIOBAaHKE M0 YCTaHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY
co0oIii;

CaMOCTOSITENIbHO ~ (opMysIpoBaTh OOOOIIEHMST ©  BBIBOJIBI 10 pe3yjibTaTaM MpPOBEAEHHOTO
HAOII0/IEHUS, KCCIIEIOBAHNS, OLIEHUBAThH JOCTOBEPHOCTDH IMOTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB M O0OOIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLeCca, a TaKKe BBIIBUTAaTh MPEINONOXKEHUS O €ro
Pa3BUTHH B HOBBIX yCIOBUSX.

2.2.4.Y obyuaromerocs OynyT chopMUpOBaHBI yMeHHUs paboTaTh ¢ HH(pOpManuend Kak 4YacTb
YHHUBEPCAJIBHBIX MTO3HABATEIBHBIX YIEOHBIX JICHCTBUNA:

BBISIBIIATh HEIOCTATOYHOCTh M M30BITOYHOCTH WH(POpPMAINU, AAHHBIX, HEOOXOAMMBIX ISl PEIICHUS
3a]a4uu;

BBIOMpPATh, aHATM3UPOBATh, CHCTEMATH3MPOBATH W HMHTEPIPETUPOBATh HHPOPMALHUIO Pa3THIHBIX
BUIOB M (POPM IIPEICTABICHHUS;

BbIOMpaTh (GopMy MpeAcTaBIeHUs HMHPOPMALMU M WUIIOCTPUPOBATh pellaeMble 3a/aud CXeMaMi,
Juarpammamu, HHOM rpa@ukoi 1 uX KOMOMHAIUAMUY;

OLIEHUBaTh HAA&KHOCTh HMHPOPMALMU IO  KPUTEPHUSIM, MPEAJOKEHHbIM  y4YUTEIeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

2.2.5. VHuBepcalbHbIE  KOMMYHUKATUBHBIC  JCHCTBHS ~ 00ECIIEYMBAIOT  CPOPMHUPOBAHHOCTH
COLMAJIbHBIX HABBIKOB 00OYUAIOIIUXCSL.

2.2.6. Y oOyuaromerocss OyayT cQOpMHpPOBaHBI YMEHHs OOIIEHHS KaK 4YacTh YHHUBEPCAJIbHBIX
KOMMYHHUKATHBHBIX Y4€OHBIX JEMCTBUIA:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYXKJIEHHUS] B COOTBETCTBUH C YCIOBHSMHU U LEJISIMU OOIIECHUS, SICHO,
TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJIy peIIeHus 337a4H U OJYYEHHBIM pe3ylbTaTam;

B XOJle 0OCYXXIEeHMS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKJIAeMOH TeMbI, MPOOJIEMBbI, perraeMoi
3aJa4M, BBICKa3bIBaTh WJIEH, HAIICJICHHbIE HA TMOMCK PELIEHUS, COMOCTaBIATh CBOU CYXKIEHUS C CYXKICHUSIMU
JIPYruX YYacTHUKOB AMANOra, OOHapyXHMBaTh pa3jMyde M CXOJACTBO TO3ULUH, B KOPPEKTHOH (opme
bopMynUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MpEICTaBIsATh  pe3yAbTaThl  pPEUICHHs  3aJauyd, OKCIEpUMEHTa, HCCIEIOBaHMs, IPOEKTa,

CaMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIJICHUS C YUETOM 33a]a4 IPE3EHTAIlMH U OCOOCHHOCTEH ay TUTOPHH.



2.2.7.Y oOyuaromerocst 6yayr copMUpOBaHbl YMEHHUSI COTPYAHMUYECTBA KaK YacTh YHHUBEPCAIbHBIX
KOMMYHUKATHUBHBIX YYCOHBIX JICHCTBHUI:

MOHMMAaTh M MCIOJBH30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBHIYaIbHON pabOTHl MpPU PELICHUU
y4eOHbIX MaTeMaTHUECKUX 3a]a4;

IIPUHUMATh 1€Jb COBMECTHOM JESATEIbHOCTH, IIJIAHWPOBAaTh OPIraHU3aLMI0 COBMECTHOM paloThI,
pacnpeneniaTb BHIbI paboT, JOTOBapUBAThCSA, 0OCYKIATh MPOIECC U Pe3yabTaT paboThl, 06001MaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

y4acTBOBaTh B IPYMIOBBIX (hopmax paboThl (00cyxaeHus, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI H
JPYTHUE), BHIIOIHATH CBOIO YacTh Pa0OTHI M KOOPAUHUPOBATH CBOU JICHCTBHS C APYTUMH YJICHAMU KOMAaH/BbI,
OLIEHUBATh KA4eCTBO CBOETO BKJA/Ja B OOLIMI MPOAYKT IO KPUTEPUAM, CPOPMYIMPOBAHHBIM YUYaCTHUKAMU
B3aUMOJICUCTBUS.

2.2.8. YHUBepcallbHble pEryJIATUBHBIE JIeHCTBUS oOecrneyuBaroT (HOPMUPOBAHME CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

2.2.9. Y oOyuaromerocsi 0yayT cOopMHpPOBaHBI YMEHHSI CAMOOPTaHU3AIMY KaK 9aCTh YHUBEPCAIBbHBIX
PEryJISTUBHBIX yUEOHBIX 1EHCTBHIMA:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJIFOPUTM pEIEeHUs 3aJauyd (WIM €ro 4acTh), BBIOMpATh CIOCOO
pemieHUst ¢ y4ETOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

2.2.10. Y obOyuaromerocst 0yayT chOpMHUpPOBaHBI YMEHHUsI CAMOKOHTPOJISI KaK YacTh YHHBEPCAIBHBIX
PEryISTUBHBIX Y4€OHBIX AEHCTBUIA:

BIaJeTh CcHoco0aMM  CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTaTa  peleHHs
MaTeMaTHYeCKOM 3aa4M;

IPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELICHUHU 3a7aud, BHOCUTh KOPPEKTHBHI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIHLHOCTH IOCTABICHHOW IENM M YCIOBHUSM, OOBSICHSTH
NPUYMHBI JOCTHXKEHHUS WM HEJOCTH)KEHHUS LN, HaXOJIuTh OLIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY

OTIBITY.

2.3. [IpeameTHbIe pe3ynbTaThl OCBOCHHUS IPOTpaMMbl yueOHOTo Kypca «I'eoMeTpusi».

2.3.1. [IpenmeTHBIE pe3yabTaThl OCBOCHHS INPOTPaMMBI Y4eOHOTO Kypca K KOHIy OOy4deHHs B 7
KJ1acce.

Pacnio3HaBaTh H3yueHHBIE T'€OMETpHYECKHE (UTYpPBI, OINpPENeNATh HUX B3aWMHOE pacCIOJIOKEHUE,
n300pakaTb reoMeTpudeckue (Uryphl, BBIIOJIHATh YEPTEKU IO YCIOBUIO 3ajauu. M3MepsTh JIMHEHHbIE U
YIJI0BbIE BEIMUUHBL. Pemars 3a1a4i Ha BEIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

IIpoBoauTH rpyOyIO OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B PEAIbHOM )KU3HU, Pa3MEPOB
IPUPOAHBIX 00BEKTOB. Pa3inyare pa3Mepsl 3TUX 00BEKTOB IO MOPSIKY BEJIMYHMHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7auaM.



Ilonb30BaTbecsd NpU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BAaTh IPU3HAKM M CBOMCTBa
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

[IpoBOAUTDH TOTMYECKUE PACCYHACHUSI C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsl NpU3HAKAMU PABEHCTBA IPSMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEIICHUH T'€OMETPUUECKUX 3aad.

OnpenensTh NMapajjieIbHOCTh NPSAMBIX C MOMOLIBIO YIJIOB, KOTOpPblE O0pa3yeT C HUMM CEKyIas.
Onpenenars napajiebHOCTh MPSAMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK
JIPYrou MpsIMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOAWUTH YHCIOBbIE U OYKBEHHBIC 3HAYCHHS YIJIOB B T'€OMETPHUECKHX
3a/la4yax C MCIOJb30BAaHHUEM CYMMbl YIJIOB TPEYrOJIbHUKOB M MHOIOYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX MPU MEPECCUCHUN ABYX MapaieIbHBIX MPSAMBIX CeKylled. Pemars mpakTuueckue 3aayu Ha
HAaXO0JICHUE YTJIOB.

Bnagerp MOHATHEM TIeOMETPUYECKOTO MECTa TOYEK. YMETh ONpeAeNarTh OUCCEKTpUCy yriia u
CepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPEAEICHUS OKPY>KHOCTH U Kpyra, XOp/bl U AMaMeTpa OKPYKHOCTH, [10JIb30BaThCA
MX CBOMCTBAMH. Y METh MPUMEHSATH 3TH CBOMCTBA MPH PEIICHUH 33]1a4.

Bnagers NOHATHEM ONUCAHHOM OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh HAaxOIUTh €€ LEHTP.
[Tonb3oBarbest pakTaMu O TOM, YTO OMCCEKTPHUCH YIJIOB TPEYTrOJbHHUKA MEPECEKAIOTCsl B OJHOW TOYKE, U O
TOM, YTO CEpEeIUHHBIEC IEPIIEHIUKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA MTEPECEKA0OTCS B OJJHOW TOUKE.

Bnagers moHsATHEM KacaTENbHOM K OKPYKHOCTH, IOJI30BATHCA TEOPEMOM O NEPHEHAUKYISIPHOCTH
KacaTeJbHOM U pajuyca, IPOBEAEHHOTO K TOUKE KacaHusl.

Ilonp30BaTbcd NPOCTEMIIMMU TE€OMETPUYECKMMM HEPAaBEHCTBAMH, IIOHUMaThb WX MHPaKTUYECKHUM
CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C TOMOIIBIO LUPKYJIS U JINHEHKH.

2.3.2. [IpenmeTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl Y4eOHOro Kypca K KOHIy OOydeHus B 8
KJ1acce.

Pacrio3naBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJb30BAaThCS HUX CBOICTBaAMH
IIPU PEIIEHUN T€OMETPUYECKUX 3a/1ay.

[IpumeHsTH CBOMCTBA TOUKU NEpPECEUEHHSI METUAH TPEYroJibHUKA (LIEHTpa Macc) B PEIIeHNH 3a/au.

Bnagers moHsATHMEM CpegHEH JIMHUM TPEYrOJIbHMKA W Tpaleluud, NPUMEHSATh UX CBOWCTBA IIPH
pemieHnn reoMerpuueckux 3agad. [lomb3oBarbest Teopemoint Paseca U TEOPEMOM O MPONMOPLMOHAIBHBIX
OTpEe3Kax, NPUMEHATh UX JUIS PELICHUs MPAKTUYECKUX 3a4au.

[TpuMeHATH PU3HAKH [TOJO0US TPEYTOJIbHUKOB B PEIIEHUH TEOMETPUYECKUX 3a]1a4.

[Tonw3oBatbest Teopemoii [Tudaropa mist pereHuss TeOMETPUIECKUX U MPaKTUUeCKuX 3a1ad. CTpouTh
MaTE€MaTUYECKy0 MOJENIb B MPAKTUYECKHUX 3a/1adaX, CAMOCTOSATEIbHO MPOBOJAUTH YEPTEK U HAXOOAUTH

COOTBCTCTBYIOIIMC IJIMHBI.



Brnanets moHATHAMHU CHHYCa, KOCHHYCAa M TaHT€HCAa OCTPOTO YIja MPsIMOYTOJbHOTO TPEYrOJbHHUKA.
[Tonp30BaThCs ITUMU MOHATUAMU 7S PEIIEHUS IPAKTUUECKUX 3ajiau.

Bbruucnare (pa3nuuHbIMU CIIOCOOAMH) TUIOIIAAb TPEYTOJIbHHUKA M IUIOIIAAW MHOTOYTOJIBHBIX (DUTYD
(1moJIB3ysCh, I/Ie HEOOXOIUMO, KAJIbKYJIATOPOM). [IpMMEHATh NoTydYeHHbIe YMEHHSI B IPAKTUYECKHX 3a/1a4ax.

Brnaners NOHATHAMM BIMCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yIiIax MEeXAy XOpJaMH (CEeKyIIUMH) U yIiie MEXy KacaTeJIbHOW W XOPIOH MPH PEIICHUH T€OMETPUUYECKUX
3ajay.

Bnanerp MOHATHEM  ONMCAHHOTO  YETHIPEXYrOJNbHHKA, MPUMEHSATh CBOWCTBA  OMHCAHHOTO
YeThIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MOJydYEeHHbIE 3HAHUS HAa NPAKTUKE — CTPOMTh MaTeMaTHYeCKHWe MOJAEIM Ui 3aaay
pearbHON JKU3HU U TIPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHUS C TPUMEHEHHEM ITOI00US ¥ TPUTOHOMETPUHU
(MoB3ysCh, TIe HEOOXOUMO, KaTbKYIATOPOM).

2.3.3. IlpenmeTHble pe3ynbTaThl OCBOEHUS IMPOTpPaMMbl y4eOHOro Kypca K KOHIy oOydeHus B 9
KJ1acce.

3HaTh TPUTOHOMETpUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAXOJUTh C MX IIOMOIIBIO pPA3JIMYHBIE
AJIEMEHTHI TPSMOYTOJILHOTO TPEYroJbHHUKA («pEIICHHWE MPSMOYTONBHBIX TPEYTrOJbHUKOBY). Haxomuts (c
MIOMOIIBIO KIBbKYIISATOPA) [UTMHBI U YTIIBI U1l HETAOJIMYHBIX 3HAUCHUH.

ITonp3oBaTbes (opMmynamMu TOpPUBEACHHS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM JUIS
HAXOXKJCHUS COOTHOIICHUH MEXTy TPUTOHOMETPHYECKIMH BETHUYNHAMHU.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB Ui HAaXOXKICHUS Pa3IMYHBIX OJIEMEHTOB
TPEYroJbHUKA («peIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIIEHUH F€OMETPUUECKUX 3a/1a4.

Brnaners monatusiMmu npeoOpazoBaHusl MOAOOHMS, COOTBETCTBEHHBIX JJIEMEHTOB TMOJIOOHBIX (QHUTYD.
[Tonp3oBaTbest cBOCTBaMU 1MO100UST MMPOU3BOJIBHBIX (DUTYpP, YMETh BBIYMCIATH JJIMHBI U HAXOAUTH YIJIBI Y
noo0HbIX (uryp. IlpumeHsaTs cBoiicTBa MogoOMs B MPAKTUYECKUX 3a/adax. YMETh NMPUBOJIUTH MPHUMEPHI
N0JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUPE.

[Tonp30BaTbes TeOpeMaMU O MPOU3BEIACHUU OTPE3KOB XOpPJ, O MPOMU3BEIEHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tomp30BaThbcss BEKTOpaMH, TIOHUMATh MX T€OMETPHUYECKHH W (U3UYECKUH CMBICI, TPUMEHSITh WX B
pELICHUH TEeOMETPUYECKMX M (U3NYecKUX 3ajaad. [IpUMEHATh CcKalsipHOE MPOU3BEIACHHUE BEKTOPOB JUIS
HAXOXKJCHUS JJTUH U YTIIOB.

[Tonp30BaThcs METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATh €r0 B PEIIEHHUH I€OMETPUYECKUX U
NPaKTUYECKHX 3a/1a4.

Brnanets nmoHATHAMU NPaBUIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI 1yTH OKPYKHOCTH
U paJuaHHON Mephl yIia, yMETh BBIYUCIATH IUIOMIAAb Kpyra U ero yacteid. [IpuMeHsITh momydeHHbIe YMEHUs
B IIPAaKTUYECKUX 3a/1a4ax.

HaxoauTe ocu (MM LEHTPBI) CUMMETPUU (UTYp, IPUMEHSTh JABMKEHMS INIOCKOCTH B MPOCTEHIINX

ciy4asx.



HpI/IMGH}ITL MOJIYYCHHBIC 3HAHUA Ha MPAKTUKC — CTPOUTH MATCMATHYCCKUC MOACIN IJid 3adaq
peanLHoﬁ XKN3HMU MW [IPOBOJHUTH COOTBCTCTBYIOIIUMC BBIYUCICHUA C IMPHUMCHCHUCM HO,Z[O6I/I${ n

TPUTOHOMETPHUUYECKUX (PYHKIUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KABKYISATOPOM).



7 kaacc (68 4)

3. TEMATUYECKOE INTAHUPOBAHUWE

Ha3Banue pa3nena
(TeMbI)Kypca
(umncy10 Yacon)

OcHoBHOE co/iep:KaHue

OcHoBHbIE BU/IbI 1€SITE€IbHOCTH
00y4arouuxcs

JIeKTPOHHBbIE U
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

BocnurareabHbIe HEJIH U
3a1a4M

IIpocreiimme
reoMeTpuyecKmne
Durypbl 4 UX
cBOliCcTBA.
HN3mepenue
reoMeTpu4YeCcKux
BeJIMYMH

(14 v)

IIpocrenmme
F€OMETPUUYECKHE  OOBEKTHI:
TOYKH, IPSIMBIE, Ty4d U
YTJIBI, MHOTOYTOJIbHUK,
JIOMaHasl.

CMexHbIE M BEpPTUKAIbHBIC
YTJIBI.
Pabora ¢
YepTEKAMH.
N3Mepenne JHUHEHHBIX U
YIJIOBBIXBEJIUYHUH,
BBIYMCIICHHE OTPE3KOB U
YTJIOB.

[Tepumetp 51 TUIOIIA/Tb
¢buryp, COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB.

MPOCTEUIINMHU

PopMyJIMPOBATh OCHOBHBIE
MOHSTHSI U ONPEIEIICHUS.
Pacno3znaBaTp H3y4cHHbIE
reoMeTpuyecKue QUrypsl,
onpeaeasaTh UX B3aUMHOE
PacroI0KeHUE, BBIOJHATD YEPTEK
10 YCJIOBUIO 3a/1a4H.

IIpoBoauTs npocreiimme
MIOCTPOEHHUS C IOMOIIBIOLUPKYJIS U
JIMHEVKH.

N3mepAaTh TMHEIHBIE U YTIIOBBIE
BEJIMYMHBI T€OMETPUUECKHUX U
HNPAaKTUYECKUX OOBEKTOB.
OmnpeneasiTh «Ha ria3» pasMepsl
peasbHbIX 00BEKTOB, MPOBOAUTH
rpyOyr0 OIIEHKY X Pa3MepOB.
Pemarhb 3aaun Ha BBIYMCIIEHHE
JUTMH OTPE3KOB U BEJTMYMH YTJIOB.
Pemarhb 3a1aun Ha B3aUMHOE
pacnoaokeHne reOMeTPUIEeCKUX
buryp.

IIpoBoauTsk KiaccupuKaluio yrios,
BbIYHCJIATBIMHEWHBIE U YTIIOBBIE
BEJIMYMHBI, IPOBOJUTH
HEO0XO0/IMMBIE 1I0Ka3aTEeIIbHBIC
pacCyXIcHHUS.

3HAKOMHUTBCS ¢ HCTOPHE
pa3BUTHS FEOMETPHUH

https://www.yak
lass.ru/p/geomet
ria

BripaxkaTh mo3HaBaTenbHBIC
WHTEPECHI B MTPEeIMETHON 001acTH
«I"eomeTpusd» ¢ y4€TOM CBOUX
HWHTEPECOB, CITIOCOOHOCTEHH,
JIOCTHXKECHUM.

BripakaTh MOHUMaHKUE 3HAYCHUS
HAyKHU B KU3HH POCCUIMCKOTO
oO1recTBa, 00eCIIeYeHUH €ro
0e301acHOCTH, TYMaHUTAPHOM,
COITMATHBHO-?)KOHOMHYECKOM
pasButuu Poccum.
JleMoHCTpHPOBATH HABBIKH
KPUTHYECKOT'O MBIIILICHUS,
OTIpeIeNIeHUs IOCTOBEPHOM
Hay4YHOU WHPOPMAIH U KPUTHKH
AHTHHAYYHBIX TIPECTABICHHHN.
PasBuBath U NPUMEHATH HABBIKA
HaOIIOCHUS, HAKOTUICHUS 1
CHUCTeMaTH3anuu (aKToB,
OCMBICIICHUS OTIBITA B
HCCJICI0BATEIbCKON ACSTCIIBHOCTH.
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TpeyrojibHuKn
(22 9)

ITonsiTe 0 paBHBIX
TPEYrOJIbHUKAX U
IIEPBUYHBIC NIPEACTABICHUS
O paBHBIX (KOHTPYIHTHBIX )
¢urypax. Tpu npuzHaka
PaBEHCTBA TPEYTOJIbHUKOB.
IIpu3Hnaku paBeHCTBa
MPSIMOYTOJIBHBIX
TpEYroabHUKOB. CBOMCTBO
MEJIMaHbI IPSIMOYTOJILHOTO
TPEYroJIbHUKA.
PaBHOOeipeHHbBIE U
PaBHOCTOPOHHUE
TpeyrojibHUKH. [Ipu3Haku u
CBOMCTBA paBHOOEIPEHHOTO
TPEYTOJIbHUKA.

[TpoTuB GombIIel CTOPOHBI
TPEYTrOJIbHUKA JIEKUT
6onpmii yroa. [Ipocreiinme
HEPABEHCTBA B FTEOMETPHHU.
HepaBseHcTBO TpeyronbHUKa.
HepaBeHcTBO JTOMaHOM.
IIpssMOyTONBHBIM
TPEYrobHUK ¢ yriaom B 30°.
IlepBble OHATHSA O
JOKa3aTeJIbCTBAX B
TE€OMETPUHU

Pacno3HaBaTth napbl paBHbIX
TPEYTOJIHHUKOB Ha TOTOBBIX
YyepTexkax (C ykazaHueM MPU3HAKOB).
BbIBOAMTH ClIe/ICTBUS (PAaBEHCTB
COOTBETCTBYIOIIUX 2JIEMEHTOB) U3
PaBEHCTB TPEYTOJIHHHUKOB.
®opMyJIMPOBATH ONPEICICHNUS:
OCTPOYTOJBHOTO, TYIIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO,
PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB;
OMCCEKTPUCHI, BEICOTHI, MEIHAHBI
TPEeYroJIbHUKA; CEPETUHHOTO
NEePIEHINKYIISIpa OTPE3Ka;
nepuMeTpa TPEyroibHUKA.
DopMyIHMPOBATH CBOMCTBA U
MPHU3HAKU PAaBHOOEAPEHHOTO
TPEyroJbHUKA.

CTpouTh 4epTexH, peliaTh 3a1a4u
C TIOMOIIIBIO HAXOKICHHS PaBHBIX
TPEYrOJIbHUKOB.

IIpuMeHSITH IPU3HAKHA PABCHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB B
3aJ1avyax.

Hcnoab3oBaTh UPPOBLIE PECYPCHI
AJISl KCCJIeJOBAHMS CBOWCTB
U3y4aeMbIX Quryp.

https://www.yak
lass.ru/p/geomet
ria

BripaxaTh mo3HaBaTesIbHbIE
MHTEPECHI B IPEeAMETHOM 001acTu
«I"eomeTpusd» ¢ y4€TOM CBOUX
HWHTEPECOB, CIIOCOOHOCTEHH,
JIOCTHKECHHH.

BI)Ipa)KaTL IIOHUMAaHHNEC 3HAYCHUA
HAyKHU B KU3HH POCCUICKOTO
o0111ecTBa, 00ECIIEYEHHH €TI0
0e301MacHOCTH, TYMaHUTaPHOM,
COIMATIbHO-?)KOHOMHYECKOM
pasButun Poccun.
JleMOHCTpUPOBATH HABBIKU
KPUTUYCCKOI'O MBIIIJICHUA,
OIpeEIeHUs JOCTOBEPHOM
HaYYHOU MH(POPMALIUHN U KPUTHKH
AHTUHAYYHBIX [TPEACTABJICHUN.
Pa3BuBath u IMPUMCHSATH HABBIKU
HaOJI0IeHNs, HAKOIUICHUS 1
cucTeMaTH3aluuy (hakToB,
OCMBICJICHHUS OIIbITA B
HCCIIEI0BATEIBCKON AESATEIBHOCTH.

IMapaJjeabHble

[lapamiensHble TpsIMblE, HUX

®opMyIHPOBATH MOHATHE

https://www.yak

Bblpa)KaTB ITO3HABATCIIBHBIC
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npsiMmble, cyMMa
yIJIOB

TPeyroJibHMKa
(14 v)

cBoucTBa, IlATeIl mOCTynaT
EBknupa. Hakpect nexaniue,

COOTBCTCTBCHHBIC u
OZIHOCTOPOHHHE YIIIBI
(oOpa3oBaHHbIC npu

MEePECCUCHUN MNapalIeIbHBIX
IPSIMBIX CEKyLIEH).

[Ipu3nak  mapamienbHOCTH
NpsIMBIX  4Yepe3 PaBEHCTBO
pacCTOAHUN OT TOYEK OJHOM
IIPSIMOM 10 BTOPOU HIPSIMOM.
CyMMa yriioB TpeyroyibHUKa
Y MHOTOYTOJIbHUKA.
Bremnue
TPEyroJIbHUKA

yIIIbl

napajuieIbHbIX MPSMbIX, HAXOAUTH
MIPAKTUYECKHUE MPUMEPBI.

H3y4yarth CBOICTBA yIJIOB,
00pa30BaHHBIX MPU MEPECCUCHUN
napajvieIbHbIX MPSMBIX CEKYIIEH.
IIpoBoauTH T0Ka3aTENbBCTBA
MapajIeIbHOCTH IBYX MPSIMBIX C
MOMOMUIBIO YTJIOB, 00pa30BaHHBIX
MIPU IEPECEUCHUU FTUX TPSIMBIX
TpeTbEil MPSMOM.

Bb1uucjasaTs cymMmy yrioB
TPEYroJIbHUKA U MHOTOYTOJIbHHUKA.
HaxoauTthb 4ncioBbie 1 OyKBEHHBIC
3HAYEHHUSI YIJIOB B FTEOMETPUUECKUX
3a/1a4ax C UCIOJIb30BAHUEM TEOPEM
0 CYMME YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHHUKA.

lass.ru/p/geomet
ria/7-
klass/parallelnye

-priamye-
9124/priznaki-

parallelnosti-
dvukh-

priamykh-
svoistva-
parallelnykh-
priamykh-
aksio -9228

WHTEPECH B PEeAMETHOH 00aacTn
«["eomeTpus» ¢ y4éTOM CBOMX
HWHTEPECOB, CIIOCOOHOCTEH,
JIOCTHKECHHM.

BripakaTh moHMaHHUE 3HAYCHHUS
HayKU{ B XU3HHU POCCUMCKOTO
00111ecTBa, 00ECIICUECHUN €r0
0e301acHOCTH, TYMaHUTapHOM,
COIMATBHO-KOHOMUYECKOM
pazButum Poccum.
JleMOoHCTpHpOBaTh HABBIKU
KPUTHYECKOTO MBIIUICHHS,
ONpeleaeHUs JOCTOBEPHOU
HAYYHOU HHPOPMALIUN U KPUTHKH
AHTUHAYYHBIX [IPEACTABJICHUN.
Pa3BuBaTh U MPUMEHATH HABBIKH
HaOJIIONEHHS, HAKOIUICHHS U
cucTeMaTH3aluu (hakToB,
OCMBICIICHUS OTIBITA B
MCCIIEZIOBATEIILCKON eI TEILHOCTH.

OKpyXHOCTH U
KpYT.
I'eomerpuueckue
nocrpoenus (14 1)

OKpy>XHOCTb, XOP/IbI U
JUaMETpPBL, UX CBOMCTBA.
KacarenbHast kK OKpYKHOCTH.
OKpyKHOCTb, BIIUCAHHAs B
yroit. [Tousatue o 'MT,
IIPUMEHEHHE B 3a/1a4ax.
buccekrpuca u cepemHHBIN
MEPIEHIUKYIISAP KaK
reoMeTpUyYecKrue MecTa
TOYEK.

OKpY>XKHOCTb, OTIICAaHHAS
OKOJIO TPEYTOJIbHUKA.
Bnucannas B TpeyroyibHUK
OKPY>KHOCTb.

[Ipocreiimme 3amaun Ha
IIOCTPOECHHE

@DopMyJHPOBATH ONpe/eSIeHUu:
OKPY’KHOCTH, XOp/bl, AMAMETPA U
KacaTeJIbHON K OKPYKHOCTH.
H3y4arh X CBOMCTBA, IPU3HAKH,
ctpouth ueptexu. UceienoBarsb, B
TOM YHUCJIE UCTIONB3Ys ITU(POBHIE
PECYPCHI: OKPY>KHOCThH, BITUCAHHYIO
B YTOJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOW B YTOJI; PABEHCTBO
OTPE3KOB KacaTelIbHbIX.
Hcnoan3oBars metoa I MT s
JTI0OKa3aTesIbCTBA TEOPEM O
nepecedyeHny OUCCEKTPUC YIIIOB
TPEYTrOJIbHUKA U CEPEANMHHBIX
MEPIEHIUKYIISIPOB K CTOPOHAM
TpeyroJjibHuKa ¢ nomoubo ['MT.
OBaageBaTb NOHATHSIMH
BIIMCAaHHOW U ONUCAHHOMN
OKPYKHOCTEN TPEYTrOJbHUKA,

https://resh.edu.
ru/subject/lesson

[7289/start/2964
56/

BripakaTh mo3HaBaTelbHbIE
WHTEpECH B IPEJIMETHOMN 00JacTn
«["eomerpus» ¢ yuéTtoM cBOUX
HWHTEPECOB, CIOCOOHOCTEH,
JIOCTHKCHMM.

BrlpaxkaTh moHUMaHHE 3HAYCHHUS
HayKH{ B )KU3HU POCCUICKOTO
o0111ecTBa, 00ECTICYEHNHN €TI0
0e301acHOCTH, TYMaHUTAPHOM,
COLIMAJIEHO-3KOHOMHYECKOM
passutuu Poccum.
JleMoHCTpHUpOBaTh HABBIKU
KPUTHYECKOTO MBILUICHHS,
OTpeeNIEHUs TOCTOBEPHOI
HAYYHOW HHPOPMAITUHN U KPUTHKH
aHTHUHAYYHBIX NIPEJICTABICHUI.
Pa3BuBaTh ¥ IPUMEHSTH HABBIKH
HaOJII0CHNS, HAKOTUICHHS 1
crucreMaru3anvu (paKTos,
OCMBICTICHHUS OTIBITA B
WCCIIEIOBATENbCKOM ACSITENbHOCTH.
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HaXOJUTh LIEHTPBI ATUX
OKPYHOCTEH.

Pemiath oCHOBHBIE 32/1a4M HA
MOCTPOEHME: YIJIa, PABHOTO
JJAHHOMY; CEpEIUHHOIO
NEPIEHIUKYJIApA JaHHOTO OTPE3Ka;
IIPSAMOM, POXOIAIIEH Yepes
JAHHYIO TOUKY U
NEPIEHAUKYIIAPHON JaHHOU
pSMOI1; OMCCEKTPHUCHI TaHHOTO
yIJIa; TPEYTOJIBHUKOB 110 Pa3JIMYHBIM
JIEMEHTaM.

[MoBTOpEHME,
00001IeHN e 3HAHUI
4 9)

[ToBTopenue u 0000IEHNE
OCHOBHBIX ITOHITHI U MCTOOO0B
Kypca 7 kJacca.

Pemate 3a5a4M Ha IOBTOpEHUE,
MJUTFOCTPUPYIOLUE CBA3U MEXKIY
Pa3JIMYHBIMU YaCTAMHU Kypca.

https://resh.edu.ru

[subject/17/7/
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8 kinacc (He meHee 68 u)

Ha3Banue pa3nena

OcHoOBHOE co/lep:KaHue

OcHoBHbIE BHABI 1eITeILHOCTH

JJIeKTPOHHbIE U

BocnurarenabHbIe e u

(TeMBI)Kypca (YHCJI0 o0y4arommxcs uugpoBbie 3aga4n
4acoB) o0pa3oBaTe/bHbIE
pecypcsl
Yeroipéxyroasuuku | Ilapamienorpamm, ero H300pakaTh 1 HAXOAUTH HA https://resh.edu.ru | BeipaxxaTb o3HaBaTeIbHbIC
(12 ) NPU3HAKYU 1 CBOHCTBA. 4epTeKaxX YETHIPEXYroJIbHUKH /subject/lesson/149 | uHTEpECH B IPEIMETHOM 00IacTH

Yacrhble caydan
napaJuieorpaMMoB
(IpsAIMOYTOITBHUK, POMO,
KBajIpar), UX NpU3HAKH U
cBoicTBa. Tpanenus.
PaBnoGokast u

IpsAMOYIroJibHas Tparcunuu.

Y aBoeHHne MeOUaHHI.
[lenTpansHas cuMMeTpus

pa3HbIX BUJOB U UX JIEMEHTHI.
®opMyIHMPOBATH ONpeIeIeHUS:
napajiesIorpaMma,
IpsMOYTOJIbHUKA, poMOa, KBajipara,
Tparenuu, paBHOOOKOH TpanemnH,
IPSMOYTOJIBHOM TparnenuHu.
Jloka3pIBaTh H MCHOJIb30BATH NPU
PeLIeHNH 32124 IPU3HAKYU U
CBOWCTBA: MapauieIorpaMma,
npsMOYTOJIbHUKA, poMOa, KBajipara,
Tpaneuuu, paBHOOOKOH Tparnenuu,
IIPSIMOYTOJIBHOM Tpamenuy.
IIpumeHsTH METON YABOCHUS
MeEAMaHbl TPEYTOJIbHUKA.
Hcnonb3oBath UPPOBLIE pECYPCHI
JUISL NCCIIEI0BAHUS CBOWCTB
H3y4aeMbIX Quryp.

3HaKOMUTbLCA € UCTOpUEI pa3BUTHA

reomeTpum

Sistart/

«['eomeTpus» ¢ y4€TOM CBOUX
HMHTEPECOB, CIIOCOOHOCTEH,
NOCTHIKEHUI.

BripaxkaTh TOHUMaHUE 3HAYCHHUS
HAYKH B KU3HHU POCCUKUCKOTO
o0111ecTBa, 00ECIIEYEHHNH €r0
0€30MacHOCTH, TYMaHUTAPHOM,
COIUATIbHO-9KOHOMHUYECKOM
pa3Butuu Poccun.

JleMOHCTpUpOBATh HaBBIKU
KPUTUYECKOI'O0 MBIIUICHHUS,
OnpeeNeHus JOCTOBEPHON
Hay4yHOU MH(OpMALIUU U KPUTHKU
AHTUHAYYHBIX IPEJCTaBICHUMN.

Pa3BuBaTh 1 MPUMEHSITH HABBIKU
HaOJII0IeHYs], HAKOIUJICHHS U
cUCTeMaTu3aluu (paxkToB.,
OCMBICJIEHUS OILITA B
HCCIIeI0BaTEIbCKOM
JIESITCIIBHOCTH.

Teopema dajieca u
TeopeMa o

Teopema Paneca u
TeopeMa o

IIpoBoauTHL MOCTPOEHHS C
MIOMOUIBIO UUPKYJIS U IUHEHKHU C

https://resh.edu.
ru/subject/lesson

Bblpa)l(aTL IIO3HABATCIIbHbBIC
HWHTEPECHI B IPEAMETHOM
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NPONOPUHOHANBHBIX | IPONOPLMOHAIBHBIX UCI0JIb30BaHue Teopembl Darneca u [2502/start/ obnactu «I'eoMeTpus» ¢ y4éTom
oTpe3Kax, moaoGHbIe | OTPE3Kax. TEOPEMBI O TIPOITOPIIMOHATBHBIX CBOMX MHTEPECOB,
TpeyroILHUKH Cpenssist tuHus OTpE3Kax, CTPOI/ITb:—IeTBépTHf/'I CIIOCOOHOCTEMH, JOCTHKEHH.
(15 u) TPEYTOJNbHAKA. IPOTIOPIIMOHATBHBIA OTPE30K. Beipaxkats noHumanue
Tpanenusi, € cpennss IIpoBoaUTH 10KA3aTEIBLCTBO TOTO, 3HAYCHHSI HAYKU B KH3HU
JIMHUSL. YTO MEIUAHbI TPEYrOJIbHUKA POCCHICKOr0 001IecTBa,
[TponoproHanbHbIE NePECEKAIOTCS B OJHOM TOYKE, U o0ecrieueHn ero
OTpPE3KH, IOCTPOCHUE HaXOJHTh CBSI3b C IIEHTPOM Macc, 0e301macHOCTH, TyMaHUTapHOM,
4eTBEPTOTO HAXOJAUTh OTHOILICHHUE, B KOTOPOM COIMAJIbHO-9KOHOMUYECKOM
IPOTIOPIIOHATIBHOTO MeIUaHbl AEJSTCS TOUKOH UX pazButuu Poccum.
oTpe3Ka. HepeceUCHUs.. JIeMOHCTPUPOBATh HABBIKH
CBoiicTBa IIEHTpa Macc B HaxoauTts no00HbIE TPEyrOIbHUKN KPUTHUYECKOTO MBIIIUICHHS,
TPEyroJIbHUKE. Ha FOTOBBIX YEPTEkKaxX C yKa3aHHEM OIPECIICHUS TOCTOBEPHOM
[TonoOHBIE TPEYTOTBHUKH. COOTBETCTBYIOILIHMX IPHU3HAKOB Hay4HOU MH(opManuu u
Tpu npusHaka noaoous oJ00us. KPUTUKU aHTHHAYYHBIX
TPEYrOJIbHUKOB. Pematp 3a1aun Ha 1og00HBIE IpeICTaBICHUN.
[MpakTrueckoe TPEYrOJIbHUKHU C TIOMOIIBIO Pa3BuBath U MpUMEHSITh
pUMEHEHHE CaMOCTOSATEIILHOTO TIOCTPOSHHUS HaBBIKU HAOJIO/ICHHS,
YepTexel U HaXOXKICHHS TIO0OHBIX HAKOTUICHHS U CUCTEMATU3aI[H
TPEYTOJIbHUKOB. (aKTOB, OCMBICIICHHS OIIBITA B
IIpoBoauTH 10KA3aTEIBLCTBA C MCCIIETIOBATEIIHCKON
UCIIOJIb30BaHUEM TPU3HAKOB JeSITEILHOCTH.
og00us.
Jloka3pIBaTh TPU NPH3HAKA
10100UsI TPEYrOJIbHUKOB.
I[puMeHATH MOTyYCHHBIC 3HAHUS
NPU PEIICHUH TEOMETPUUYCCKUX U
NPaKTHYECKHX 3a/ay.
3HaKOMHUTBCS ¢ HCTOPHEH
Pa3BHUTHUS TEOMETPUHN
Inomans. [TonsTre 06 obmieit Teopun | OBJaageBaTh NEPBUYHBIMH https://resh.edu. BripaxkaTh o3HaBaTeNbHbIC
Haxosxaenue IJIOIIA/IH. npeaAcTaBJIeHUAMHE 00 o0Iei ru/subject/lesson | wuHTEpECHI B IPEAMETHOIM
Tomaneii DopMyITbl 17151 TUIOIAAN TEOPHH TUIOIIAH (Mepum), [1484/start/ obnactu «I'eoMeTpus» ¢ y4éTom
TpeyToNbHEKOB 1 TPEyroJbHUKA, (¢opMyIHpOBATH CBOWCTBA } CBOMX HHTEPECOB, }
napaJuiesorpaMma. TUTOIIA T, BBISICHSTh X HATJISTHBIN CIIOCOOHOCTEH, TOCTIKEHHH.
MHOTI'0YT'0JIbHBIX

OTHoLIEHHUE TUIOIAIENH

CMBICIJI.

Bripaxkath noHUMaHuE
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¢puryp. Ilnomanu
no00HbIX (uryp

TPEYTOJIBLHUKOB C OOIUM
OCHOBAHHEM WJIM 00LIei
BBICOTOM.

BuiBoAUTH (hOPMYITBI ITOMIAH
napajuiesiorpaMma, TpeyrojabHHUKa,
Tpanenuu u3 GopMyIIbI TUIOIIA TN

3HA4YCHUA HayKI/I B ) KU3HH
POCCHIICKOT0 00IIeCcTBa,
00ecIeueHu ero

(14 Beruucnenue miomaaeit IpSMOYTOJIbHUKA (KBaapaTa). 0€3011aCHOCTH, TYMaHUTapHOM,
CIIOKHBIX (pUTYp yepes BbIBoANTH (OPMYITBI IIJIOLIAIN COIIMANIbHO-9KOHOMHYECKOM
pa3bueHue Ha 4acTH U BBIITYKJIOT'O YeThIPEXYrOJIbHUKA pasButuu Poccuu.
JOCTPOCHHE. yepe3 IMaroHaliy U yrojl MEeXIy JleMOHCTpHPOBATh HABBIKU
[Tnomanu ¢uryp Ha HUMH. KPUTUYECKOT'O MBIIIJICHHUS,
KJIeT4aToi Oymare. Haxoautsb momanu ¢uryp, OIIpeJIeJIEHUS I0CTOBEPHON
[Tnomaau moxo0HBIX M300pakEHHBIX HA KJIETYATON Hay4YHOH MHpopManuu u
¢buryp. Berancnenne Oymare, HCIOJIL30BATHPA30UECHHE KPUTHUKHU aHTUHAYYHBIX
Iomazen. 3agauu ¢ Ha YacTU U JIOCTPOECHHUE. IPEJCTaBICHUH.
MPAKTUYECKUM Pa3oupatb npumMepbl Pa3BuBarh 1 npuMEHSITH
coziepkanueM. Perienue UCIOJIb30BaHUS BCIIOMOTaTeIbHON HaBBIKM HAOJIOACHUS,
3aJa4 C MOMOIIBIO METOIa TUTOIIAH [Tl PEUICHUS HAKOIUICHHUS U CHCTEMATHU3aLuU
BCIOMOTaTeIbHON reoOMEeTPUUECKUX 3aj1au. (aKTOB, OCMBICIIEHHUS OIIbITA B
TUTOIIAH HaxoauTth miomniam mogo0HbIX MCCIIEIOBATEIHCKON

¢uryp. BeluucasiTh miomam JeSITETbHOCTH.
Pa3IMYHBIX MHOTOYTOJIBHBIX (PUTYD.
Pemath 3a1a4un Ha miomas c
NPAaKTUYECKUM COJICPKAHUEM
Teopema Iudaropa Teopema [Tudaropa, eé Hoxka3zpiBaTh Teopemy [Tudaropa, https://www.yak BripaxkaTs o3HaBaTEIIbHBIC
W HAYaJa JI0Ka3aTelbCTBO U UCIMOJIb30BaTheE B MPAKTUYECKUX lass.ru/p/geomet MHTEPECHI B IPEIMETHOMN
TPHIOHOMeTPHH npumenenue. O0paTHas BBIYHCIICHUSIX. ria/g- _ obnactu «["eoMeTpus» ¢ y4ETOM

(10 4) teopema ITudaropa. @ opMyIHpOBATH OIPEIEIICHUS kl_aSS/ ploshchadi CBOUX MHTEPECOB,
Onpenenenue TPUTOHOMETPUIECKUX (PYHKITUN -figur- CIIOCOOHOCTEH, TOCTUKEHUH.
TPUTOHOMETPHUYECKUX OCTpPOTo0 yriia, MpoBepsATh HX 9235/teorema- Beipaxxate moHUMaHue
(GyHKIHH OCTPOTO yTIa, KOPPEKTHOCTb. pifagora- 3HA4YCHUS HAYKU B )KU3HU
TPUTOHOMETPHUUYECKHE BbIBOANTH TPUTOHOMETPUYECKHE dokazatelstvo- poccuiickoro o01ecTna,
COOTHOILIECHUS B COOTHOUIEHUS B MIPSIMOYTOJIBHOM 9225 o0ecrieueHnu ero
PSIMOYTOJIBHOM TPEyroJbHUKE. 0€30MacHOCTH, TYMaHUTAPHOM,
TpeyroibHuke. OCHOBHOE HccaenoBaTh COOTHOUIEHUS MEXIY COL[MAJIEHO-9)KOHOMHUYECKOM
TPUTOHOMETPUYECKOE CTOPOHAMHM B IPSIMOYTOJIBHBIX pasButnu Poccuu.

TOX1IecTBO. COOTHOIIEHUSA
MEXIY CTOPOHAMU B
MPSIMOYTOJTHHBIX

TPEyroJibHUKax ¢ yriiamu B 45° u
45°;30° u 60°.
Hcnoab3oBath GOpMyIIbI

JleMOHCTpHpOBaTh HaBBIKU
KPUTHYCCKOTI'O MBIIIJICHUA,
ONpeaeIICHUs] TOCTOBEPHOM
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TPEYroJbHUKaX C yIiIaMU B
45° 1 45°; 30° 1 60°

MPUBEAECHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO
JIUISL HAXO0XKJICHUSI COOTHOIIICHUM
MEXK]1y TPUTOHOMETPUYECKUMU
(GYHKIUSMU pa3InIHBIX OCTPHIX
YTJIOB.

IIpuMeHATH MOTyYEeHHBIE 3HAHUS U
YMEHHUS TIPU PEUICHUU
MPAKTUYECKUX 3a7a4.
3HAKOMHUTBCS ¢ HCTOPHE
Pa3BUTHS TEOMETPUU

Hay4YHOH MH(popMauu u
KPUTHKH aHTHHAYYHBIX
IIPEACTABJICHUM.

Pa3BuBaTh ¥ MpUMEHSTH
HAaBBLIKU HAOJIIOACHUS,
HAKOIUICHHUS U CHCTEMATHU3aluU
(hakTOB, OCMBICIICHUS OIIBITA B
UCCIIEI0OBATEIbCKON
JeSITETLHOCTH.

Yriasl B
OKPY’KHOCTH.
Brnucannble u

ONMHCAHHDbIE
4eThIPEXYTroJIbHUKH.
KacareabHble K
OKPY’KHOCTH.
Kacanne
okpyxkHoctei (13 4)

Bnucannsie u
LEHTPaIbHBIE YTIIbL, YOIl
MEK]ly KacaTeJIbHOU U
XOPJI0H.

VYribl MeXIy XopJaMu U
CEKYILINMU.

Bnucannsie u onucanHbie
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA.
[Ipumenenne 3TuX CBOMCTB
MIPU PEIICHUN
F€OMETPUUYECKHX 3a/1a4.
B3anmHoe pacnonoxeHue
JIBYXOKPYKHOCTEH.
Kacanue okpyxHocTei

®opMyJIMPOBATh OCHOBHbBIE
OIpEJCIICHNS, CBSI3aHHBIE C yIIIaMH
B Kpyre (BIMCAHHBIN yrodi,
LEHTPaJIbHBIN yro).
HaxoauTth BIIMCaHHBIE YIUIBI,
ONMPAIOLIUECS HA OIHY YTy,
BBIYHMCJISATD YIJIbI C TOMOIIbIO
TEOPEMBI OBIIMCAaHHBIX YIJIaX,
TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O
LEHTPaJIbHOM YTJI€.
HccnenoBarth, B TOM 4uCie ¢
MTOMOIIBIO ITU(POBBIX PECYPCOB,
BIIUCAHHBIE M OIMCaHHBIE
YEeTBIPEXYTOJIbHUKH, BBIBOAUTH MX
CBOICTBA U IPU3HAKH.
Hcnoab3oBaTh 3TH CBOWCTBA U
IIPU3HAKU IIPU PEILIECHUH 3a7a4

https://www.yak
lass.ru/p/geomet
ria/8-
klass/okruzhnost

9230/tcentralnye
-i-vpisannye-
ugly-svoistvo-
peresekaiushchi
khsia-khord-
okruzhnos -
9243

BripaxkaTh o3HaBaTeNbHbIE
UHTEPECHI B MPEAMETHOMN
obmactu «I'eoMeTpus» ¢ ya4éTom
CBOMX MHTEPECOB,
CIIOCOOHOCTEMN, TOCTHIKEHMUIA.
BeipaxxaTe noHuMaHue
3HAYEHUS HAYKU B KU3HU
poccuiickoro o0IiecTna,
o0ecrieueHuu ero
0€301acHOCTH, TYMaHUTapHOM,
COLIMATIbHO-?KOHOMUYECKOM
pasButuu Poccun.
JleMOHCTpHpOBaTh HABBIKU
KPUTUYECKOTO MBIIIJICHUS,
ONPEACIICHUsI TOCTOBEPHOM
Hay4YHOH MH(pOpMaIuu u
KPUTHKH aHTHHAYYHBIX
[IPEACTABJICHUM.

Pa3BuBatTh ¥ MpUMEHSTH
HaBBIKM HAOJIOACHUS,
HAKOIUICHUS U CUCTeMAaTU3alUH
(akTOB, OCMBICIICHHUS OTIBITA B
HCCIIEI0BATENbCKON
JIeSITEJIbHOCTH.

IToBTOpEHME,
00001IeHNe 3HAHMIT

[ToBTOpeHue u 0600IIeHNE
OCHOBHBIX HOHITHU U

Pemarsp 3a1a4u Ha TOBTOPEHUE,
WUTIOCTPUPYIOIINE CBSI3U MEXTY

https://resh.edu.ru

BripaxkaTs mo3HaBaTeNbHbIE
MHTEPECHI B IPEAMETHOI 00s1acTi
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(4 9)

METOJOB Kypca 7 1 8
KJIACCOB.

Pa3JIMYHBIMU YaCTAMU Kypca.

[subject/17/8/

«['eomeTpusi» ¢ y4€TOM CBOUX
WHTEPECOB, CIIOCOOHOCTEH,
JOCTHOKEHUH.

BmpancaTL IIOHUMAHHUEC 3HAYCHU A
HAyKU B )KU3HU POCCUHCKOIO
o0111ecTBa, 00ECIIEYEHHNH €T0
0€3011aCHOCTH, TYMaHUTaApPHOM,
COIUATIbLHO-3KOHOMHUYECKOM
pasButuu Poccum.

JleMOHCTpHpOBaTh HABBIKU
KPUTUYECKOTO MBIIUICHHUS,
onpeaeneHus: JOCTOBEPHOI
Hay4YyHOU MH(OpPMALINU U KPUTHKU
aHTMHAYYHBIX [IPE/ICTAaBICHUM.

Pa3BuBath 1 IPUMEHSTH HaBBIKU
HaOIOICHUS, HAKOTUJICHUS 1
cUCTeMaTu3aluu (paxkToB.,
OCMBICJICHHS OTIbITA B
HUCCIIEI0BATEILCKOM
JIeSITeIbHOCTH.

9 kuacc (He MeHee 68 1)

Ha3Banue pa3nena
(TembI)Kypca (YUCI0
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BUABbI JC€ATCJIbHOCTH
00y4aroumuxcs

DJIEeKTPOHHbIE U
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

BocnurarenabHble e 1
3aJaumn

Tpuronomerpus.

Onpenenenne

®opMyIMpOBaTH ONpeaeIeHHus

https://www.yakla

BI)Ipa}KaTB IIO3HAaBaTCJIbHBIC



https://resh.edu.ru/subject/17/8/
https://www.yaklass.ru/p/geometria

Teopembl KOCUHYCOB
U CHHYCOB. Pelienne

TPUTOHOMETPHUYECKHIX
byakumii yrios ot 0° 10
180°.

TPUTOHOMETPUYECKUX (YHKITHIA
TYIBIX U IPSIMBIX YTJIOB.
BbiBoaMTH TEOPEMY KOCUHYCOB U

ss.ru/p/geometria

MHTEPECHI B IPEIMETHOM 00acTu
«I'eomeTpusi» ¢ y4€TOM CBOUX

TPEYrojbHUKOB K MHTEPECOB, CIIOCOOHOCTEH,
OCHHYC U CUHYC MPSIMOTO TEOpEMY CHHYCOB(C painycom .
(16 v) y ycnp peMy . ycoB(c panuy JIOCTHIKCHUU.
u Tynoroyria. Teopema ONMCAHHOHN OKPYKHOCTH).
KocHHYCOB. (O000mEHHas) Pemathb TpeyroabHUKH. BhipaaTh TOHUMAHUE 3HAYEHHUS
TEopeMa CHHYCOB (C PemaTh npakTuyeckue 3agau, .
. HAYK{ B )KU3HHU POCCHICKOTO
pannuycoM OTMCaHHOU CBOJISIIIAECS K HAXOXKJICHUIO 5 5
OKpyXHOCTH). Haxox7ieHne | pas3iIuyuHBIX 3JE€MEHTOB OOIIECTBA, OOECTICHCHUH €TO
JUTUH CTOPOH M BEJIUYUH TPEYroJIbHUKA. 0€301MacHOCTH, T'yMaHUTAPHOM,
YTJIOB TPEYTOJIBHHUKOB. COLIMAJIbHO-?)KOHOMUYECKOM
Popmyiia miomaiu passutuu Poccun.
TPEyroJbHUKA
4epe3 JIBe CTOPOHBI M YTOJI JleMOHCTpHpPOBaTh HABBIKH
MeXIyHUME. Dopmyria KPUTHYECKOTO MBIILJICHHUS,
TLIOMHA A OIPEEIEHUS JOCTOBEPHOM
HCTRIPEX YTOJIbHIKA HEPE3 HayYHOW MH(DOpPMAIIHH U KPUTHKU
€ro JAMaroHaau B
AHTUHAYYHBIX MIPEICTABICHHUN.
U YTOJI MEXy HUMH.
[IpakTHyeckoe MPUMEHEHU
P CCKOC NPUMCEHEHHE Pa3BuBaTh ¥ IPUMEHSTH HABBIKH
JTOKa3aHHBIX TEOPEM
HaOII0ICHUS, HAKOIUICHUS U
cUCTeMaTu3aluu (paxkToB.,
OCMBICJICHHS OTIbITA B
HCCIIEI0BATENbCKON
JeSITETbHOCTH.
IIpeodpa3oBanue [TonsiTre o OcBauBarh noHsiTHE https://resh.edu. BripaxkaTh 103HaBaTeIIbHBIC
noxoousi. npeoOpa3oBaHUU OI00USI. npeoOpa3oBaHus MOA00HSL. ru/subject/17/9/ WHTEPECHI B IPEAMETHOMN
MeTpuueckue CoOTBETCTBEHHBIE Hccenoparh OTHOICHHE TMHEHHBIX obmactu «I'eoMeTpus» ¢ y4€TomM
COOTHOLECHHUS! B 3JIEMEHTBI TIOTOOHBIX SJICMCHTOB 5 . CBOUX MHTEPECOB,
duryp. (uryp npu npeobpasosanuu nox06us. CIIOCOOHOCTEH, TOCTHKEHHUIA.

okpy:xHocTH (10 9)

Teopema o mpousBeeHUN
OTPE3KOBXOP/I, TEOPEMA O
MIPOU3BEJICHUU OTPE3KOB
CEeKylIUX, Teopema o
KBaJpaTe KacaTeJIbHOM.
IIprMeHeHre BpeleHnu

Haxoauts

pUMeEpHI TOJO0HS B OKPYXKAIOIIEH
JIeACTBUTEILHOCTH.

BBIBOANTH METPHYECKUE COOTHOIICHHS
MEXIY OTPE3KaMHu XOpJ, CEKYIIUX U
KacaTeJbHBIX C UCTIOJIb30BaHUEM
BIHCAHHBIX YTJIOB, M HOJZOOHBIX

BeIpaxxaTs noHMMaHuE
3HAYEHHS HAYKH B KHU3HU
poccuiickoro o0IiecTna,
o0ecrnieyeHuu ero
0€30MacHOCTH, TYMaHUTaPHOM,
COIMATBHO-?KOHOMUYECKOM



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

TCOMCTPHUYCCKUX 3aaayd

TPEYTOJILHUKOB.
Pemath reomeTpryueckue 3a1a9u U
3aJ]a4M U3 peajbHOM KU3HU C
MCIIOJIB30BaHUEM IMOTOOHBIX
TPEYTOJILHUKOB.

paszButuu Poccun.
JleMOHCTpHpOBATh HABBIKA
KPUTUYECKOTO MBIIIJICHUS,
OIIpEICIICHUS IOCTOBEPHOM
Hay4YHOH nH(popMauu u
KPUTHKH aHTHHAYYHBIX
IIPEACTABJICHUM.

Pa3BuBatTh ¥ MpUMEHSTH
HAaBBLIKU HAOJIIOACHUS,
HAKOIUICHHUS U CHCTEMATU3aluU
(aKkTOB, OCMBICIICHUS OITBITA B
UCCIIEIOBATEIbCKON
JeSITEIIbHOCTH.

BekTopsl (12 1)

Onpenenenne BEKTOPOB,
CJI0’KEHHE U Pa3HOCTh
BEKTOPOB, YMHO)KCHHE
BEKTOpa Ha YHCJIO.
dusnueckuit u
T€OMETPUUYECKUN CMBICIT
BEKTOPOB.

Pa3znoxxenne BexTopa 1o
JBYM HE KOJUIMHEAPHBIM
BekTOopaM. KoopauHars!
BEKTOpa.

CxkanspHoe pou3BeICHNE
BEKTOPOB, €TI0 IPUMEHEHUE
JUISl HAXOKIAEHUS JUIMH U
yrioB.Pemenue 3anay ¢
ITOMOIIIBIO BEKTOPOB.
IIpuMeHeHre BEKTOPOB IS
pemenus 3aaa4q
KMHEMAaTUKU U MEXAHUKH

Hcnonb30BaTh BEKTOPHI KaK
HaIpaBJIEHHbIE OTPE3KH,
HCCJINOBATH I€OMETPUUECKUIM
(mepemerienne) U GU3NIECKUN
(cuia) cMBICIBI BEKTOPOB.

3HaTh onpeaeeHUs CYMMBI U
Pa3HOCTHU BEKTOPOB, YMHOXKECHHUS
BEKTOpPA Ha YHCJIO, HCCJIeI0BATh
reoMeTpHUECcKuil U (pu3nIecKuii
CMBICJIBI 3TUX OIlEeparuil.

Pemarh reomeTpruyeckue 3agadu ¢
MCIIOJIb30BaHNEM BEKTOPOB.
PacknagbiBaTh BEKTOpP 1O JBYM
HEKOJUTMHEAPHBIM BEKTOpaM.
Hcnonb3oBaTh CKalsipHOE
MIPOU3BE/IEHNE BEKTOPOB, BLIBOAUTH
€ro OCHOBHBIE CBOMCTBA.
BbruncasaTs cymmy, pasHOCTh U
CKaJISIPHOE MPOU3BEIEHUE BEKTOPOB
B KOOpJUHATaX.

IIpuMeHATH CKaIspHOE
IIPOU3BEICHUE IS HAX 0K ICHUS
JUIMH U yTJIOB

https://www.yak
lass.ru/p/geomet
ria/o-
klass/vektory-
9232/poniatie-
vektora-vidy-
vektorov-9233

BeIpakaTe 103HaBaTEIbHbIC
MHTEPECHI B IPEIMETHON
obmnactu «I'eomeTpusi» ¢ y4éToMm
CBOMX MHTEPECOB,
CIIOCOOHOCTEH, JOCTHKCHUM.
BeIpaxxaTs noHMMaHuE
3HAYEHUS HAYKU B KU3HU
poccHiickoro 001IecTBa,
o0ecreYeHnu ero
0€30MacHOCTH, TYMaHUTApHOM,
COLIMAJIbHO-D)KOHOMUYECKOM
pazButuu Poccun.
JleMoHCTpHpOBaTh HABBIKU
KPUTHYECKOI'O MBIIIICHHUS,
OIpeleIeHUs JOCTOBEPHON
Hay4yHOU HHpOpManuu u
KPUTHKU aHTHHAYYHBIX
MIPEACTABJICHUI.

Pa3BuBaTh ¥ IPUMEHATH
HaBBIKY HAOJIIOICHU,
HAKOIUIEHHS U CUCTEMATHU3alUH
(aKTOB, OCMBICIIEHHS OIIBITA B
HCCIIEN0BATEIbCKON
JIESATCIIBHOCTH.
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JexkapToBbl
KOOPAMHATHI HA
miockoctu (9 u)

JlexapTOBBbI KOOpAMHATHI
TOYEK Ha IJIOCKOCTH.
YpaBHEHME NIPAMOU.
Yoot ko3 duiueHtT,
TaHT'€HC yIjla HaKJIOHa,
napajJiesibHble U
NEPIEHUKYIIIPHBIE
IpsIMbIE.

YpaBHEHHE OKPYKHOCTH.
Haxoxnenue koopauHar
TOYEK IepeCceUeHUs
OKPYKHOCTH U IIPSIMOIA.
Meto1 KOOpAMHAT MpH
PELICHUH T€OMETPHUECKUX
3azad.

Hcnonb3oBanue MeToa
KOOpJMHAT B MIPaKTUYECKUX
3aza4ax

OcBauBaTh NoHsITHE
IIPSIMOYTOJIBHOM CUCTEMBI
KOOpJMHAT, JE€KapTOBBIX KOOPAUHAT
TOYKH.

BeIiBOAUTH ypaBHEHUE IPSIMOU U
OKPYXKHOCTHU. BbIIeJISITh MOJTHBIN
KBaJpaT JUIsl HAXOKJIEHUs LIEHTpa U
paznyca OKpY>KHOCTH I10 €€
YPaBHEHHUIO.

Pemarhb 3a5a4M Ha HaXOXACHHE
TOYEK [ePECEUEHUs IPSIMbIX U
OKPYKHOCTEH C IIOMOILBIO METO/1a
KOOpJMHAT.

Hcnonb3oBaTh CBOKCTBA YIIIOBOTO
K03 unreHTa npsiMoit mpu
pelIeHnN 3a1a4, 1JIs ONpeAcICHUs
PacIOJIOKEHUS IIPSIMOM.
IIpuMeHATH KOOPIMHATHI IPU
pEIIEHNN T€OMETPUUYECKUX U
IIPAKTUYECKUX 3a7ad, AJIs
MIOCTPOEHUS MaTEMaTHUECKUX
MoJieNielt pealibHBIX 3a/1a4 («MeTo]
KOOpJMHATY).

ITosb30BaThCS U1 TOCTPOEHUA U
uccienoBaHui nu(poBBIMU
pecypcamu.

3HAKOMHUTBCS ¢ HCTOPHEH
pa3BUTHS TEOMETPHUH

https://www.yak
lass.ru/p/geomet
ria/9-
klass/metod-
koordinat-
9887/vektor-v-
sisteme-
koordinat-9247

BripaxaTs o3HaBaTEeIbHBIC
MHTEPECHI B IPEIMETHOMN
obmnactu «I'eoMeTpus» ¢ y4€Tom
CBOUX MHTEPECOB,
CIIOCOOHOCTEH, JOCTHIKCHUM.
Beipaxxats noHuMaHue
3HAYCHUs HAYKU B )KU3HU
poccuiickoro o01ecTBa,
00€eCIeYeHnH ero
0€3011aCHOCTH, TYMaHUTapHOM,
COLIMAJIbHO-?)KOHOMUYECKOM
pasButuu Poccuu.
JleMOHCTpHpOBaTh HaBBIKU
KPUTUYECKOT'O MBIIIJICHHUS,
ONpelereHus JOCTOBEPHON
Hay4YHOH MHpopMauu u
KPUTHKH aHTHHAYYHBIX
MPECTaBICHUN.

Pa3BuBaTh ¥ MPUMEHSTH
HaBBIKM HAOJIOACHUS,
HAKOIUIEHUS U CUCTEMATHU3alUH
(baKkTOB, OCMBICIICHHUS OTIbITA B
HCCIIEN0BATENBCKON
JeSITETbHOCTH.

IIpaBuibHbIE
MHOT0YT0JIbHUKH.
JJInHa OKPY/KHOCTH
U IUI0IAAb Kpyra.
Boruucienue
miomaaei (8 )

IIpaBunpHbIE
MHOTOYTOJIbHUKH,
BBIYHCIICHUE UX DJIIEMEHTOB.
Yucno™ u JutiHa
OKpYXHOCTH. J[mnHa nyru
OKpYXHOCTHU. Pannannas
Mepayria.

[Imomaae kpyra u €ero
AJIEMEHTOB

(CexTopa M cerMeHTa).

DopMyJIHMPOBATH ONIPENIEICHUE
[IPaBUJILHBIX MHOTOYT OJIbHUKOB,
HaAXO0AUTb UX 3JICMCHTHI.
IHonb30BaTBLCS OHATHEM JUIMHBI
OKPYKHOCTH,BBEIEHHBIM C
MMOMOIIBIO ITPABUJIBHBIX
MHOT'OYTI'OJIbHUKOB, ONPeaeJsiTh
YUCJIO T, JJIMHY OYTH U paJuaHHYIo

Mepy yria.
IIpoBoauTH MEpexoa OT paiaHHON

https://www.yak
lass.ru/p/geomet
ria/9-klass/dlina-

okruzhnosti-i-

ploshchad-

kruga-
9241/pravilnye-

mnogougolniki-
9246

BripaxkaTh I03HaBaTEIIbHBIC
WHTEPECHI B IPEAMETHOMN
obmactu «I'eoMeTpus» ¢ y4€ToM
CBOUX MHTEPECOB,
CITOCOOHOCTEMN, TOCTHIKEHMIA.
BeIpaxxaTs noHMMaHUE
3HAYCHUS HAYKU B )KU3HU
poccuiickoro o0IiecTna,
o0ecrnieyeHuu ero
0€30MaCHOCTH, TYMAHUTAPHOM,
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Brraucnenune
iomazaei guryp,
BKJIFOYATOIIUX
3JIEMEHTHI Kpyra

MepHI yriia KrpaaycHONH U Ha000poT.
OmnpenesasaTs 1I01LAAb KpyTa.
BeiBoauTh (hopmyJinl (B rpagycHoOM
U paguaHHOWMepe) Ui JUIUH JyT,
IJIOIIAZEN CEKTOPOB U CETMEHTOB.
BoruncasaTs miuomaau ¢uryp,
BKJIIOYAIOLIUX 3JIEMEHTHI
OKPY>KHOCTH (Kpyra).

Haxoautp momanay B 3a1ayax
peanbHON KU3HU

COLIMAJIBHO-3KOHOMUYECKOM
passutuu Poccun.
JleMOHCTpUpOBaTh HaBBIKU
KPUTHYECKOI'O MBIIUICHHUS,
OIpeIeICHUS JOCTOBEPHOM
Hay4YHOH MH}opManuu u
KPUTHUKHU aHTUHAYYHBIX
MPEICTaBICHUM.

PasBuBaTh U NpUMEHATH
HaBBIKM HAOJIOACHUS,
HAaKOIUICHUs U CUCTEMATH3aluN
(aKTOB, OCMBICIIEHHUS OIIbITA B
HCCIIEN0BATENBCKON
JIeSITEIIBHOCTH.

JBuKeHHE
miockoctu (6 4)

Tloustue o nBUXXKeHNU
mockoctu. [lapasienbHblii
MEPEHOC, TOBOPOT U
cumMetpusi. Ocu U HEHTPbI
cumMmerpun.IIpocreiimme
IIPUMEHEHUS B PEILIEHUU
3amad

Pa3zoupars npumepsl,
WUTIOCTPUPYIOILIME TOHATHS
JIBUKEHUS, LIEHTPOB U OCEM
CUMMETPUHU.

®opMyJIMPOBATH OIPENIEICHUS
[apajuIeJIbHOTO NEPEHOCa, I0BOPOTA
Y OCEBOW CUMMETpUHU. BHIBOAUTH
UX CBOMCTBA, HAXOHUTh
HEMNOJIBUKHBIE TOUKH.

Haxoauth neHTpsI U Ocu
CUMMETpU MPOCTEHIINX PUTYP.
IIpuMeHATH napauieIbHbIN
MEPEHOC U CHUMMETPHIO PU
pEIIEHNN TEOMETPUYECKUX 3a/1a4
(pa30upatb MpUMEpHI).
Hcnonb3oBaTh 171 IOCTPOEHUS U
HCCIIeI0BaHUH ITU(GPOBBIE PECYPCHI

https://www.yak
lass.ru/p/geomet
ria/9-
klass/dvizhenie-
10434/poniatie-
dvizheniia-
simmetriia-
10437

BripaxkaTs 103HaBaTEIbHBIC
HWHTEPECHI B MPEIMETHOM
obmactu «I'eoMeTpus» ¢ ya4€Tom
CBOUX UHTEPECOB,
CIIOCOOHOCTEN, JOCTHIKEHHUIA.
BripaxkaTh moHUMaHue
3HAYCHUS HAYKH B KU3HU
poccuiickoro oOIiecTna,
00eCIIeUeHUH €TO
0€30MacHOCTH, TYMaHUTAPHOM,
COIMAILHO-DKOHOMHYECKOM
paszButuu Poccun.
JleMOHCTpHpOBaTh HABBIKU
KPUTHYECKOT'O MBIIIICHHSI,
ONpPEACIICHUsI TOCTOBEPHOM
Hay4yHOU MH(pOpMaK U
KPUTUKA aHTHHAYYIHBIX
MPEICTABICHUN.

Pa3BuBaTh 1 MpUMEHSATH
HaBBIKH HAOJIIOIEHU,
HAaKOIUIEHUS U CHCTEMAaTH3alliuu
(hakTOB, OCMBICIICHUS OIIBITA B
HCCIIEI0BATENbCKON
JIESITCIIbHOCTH.
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IMoBTOpEHMUE,
00001eHHE,
cUcTeMaTH3auusl
3HaHui (7 4)

IToBTOpEHNE OCHOBHBIX
MOHSATUN U METOJIOB KypCOB
7—9 kmaccoB, 00001IEHHE
Y CUCTEMaTu3alus 3HAaHUM.
[Ipocreiimue
reoMerpuyueckue GUrypsl u
ux cBoiictBa. U3mepenne
F€OMETPUYECKHUX BEJINYHUH.
TpeyroybHUKH.
[TapannensHble U
NePIEHANKYIISIPHBIE
HpsIMBIE.

OKpy’>KHOCTb U KpYT.
['eomerpuueckue
MOCTPOEHUA. YTJIbl B
OKpY’KHOCTH. Brincannble u
OTNUCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB. [IpsiMas
U OKPY>KHOCTb.
YeTbIpEXYroJbHUKHY.
Bnucannbie u onucanHbie
YEeTHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayajia TPUrOHOMETPUH.
Pemenune obmux
TPEYTOJIbHUKOB.
IIpaBunpHbIE
MHOT'OYTOJIbHUKH.
[IpeobOpazoBanms
MJIOCKOCTH. JIBH>KEHMUSI.
[Togo6ue. CummeTpusi.
IInomane. Beruncnenue
wiomaneu. Inomanu
no100HBIX uryp.
JlexapToBBI KOOPAMHATHI HA
MIJIOCKOCTH.

BekTophl Ha II0CKOCTH

OnepupoBaThb NOHATHSIMM:
¢burypa, Touka, npsimasi, yroi,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBINA U
PaBHOCTOPOHHUI TPEYrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYTOJIbHUK,
Me/naHa, OMcCceKTpHca U BbICOTa
TPEYroJbHHUKA, apajIeIorpamMm,
pOMO, IPSMOYTOJIbHUK, KBaJparT,
Tpaneuust; OKpyHOCTb,
KacaTeJbHasl; paBeHCTBO U Noj00ue
¢buryp, TpeyroibHHUKOB;
[apaJuIeIbHOCTD U
NEPIEeHIUKYISIPHOCT MPSIMBIX, YTOJI
MEXy NPSMBIMH, CHMMETPHS
OTHOCHUTEJIBHO TOYKH U MPSIMOI;
JUIMHA, PACCTOSIHKUE, BEJIMYNHA YIJIa,
II011a/1b, IEPUMETP.
Hcnoan3oBars (popmyibl:
nepuMeTpa U Iioaau
MHOT'OYTI'OJIbHUKOB, JIJINHBI
OKPYXKHOCTH U IUIOIIAN KPyra,
00BbEMa IPSIMOYTOJIBHOTO
napajuiesenunena.

OnepupoBaTb NOHATHAMM:
MPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, BEKTOP; MCMOJIb30BaTh
9TH MOHATHS 715 IPEJCTABICHUS
JAaHHBIX U PEIICHUS 33]a4, B TOM
YHCIie U3 APYTruX y4eOHbIX
IIPEIMETOB.

Pemars 3a1a4u Ha TOBTOpPEHUE
OCHOBHBIX NOHSTHH, WITIOCTPALIUIO
CBA3CH MEXAY Pa3INYHBIMU
qacTaMHU Kypca. BelonpaTs MeTon
JUISl pEIICHUS 3a1a4H.

Pemate 3a1a4M U3 OBCEIHEBHOU
KU3HU

http://fipi.ru/oge

/demoversii-
specifikacii-
kodifikatory

BripaxaTs o3HaBaTEeIbHBIC
MHTEPECHI B IPEIMETHON
obmnactu «I'eoMeTpus» ¢ y4€Tom
CBOUX MHTEPECOB,
CIIOCOOHOCTEH, JOCTHIKCHUM.
Beipaxxats noHuMaHue
3HAYCHUs HAYKU B )KU3HU
poccuiickoro o01ecTBa,
00€eCIeYeHnH ero
0€3011aCHOCTH, TYMaHUTapHOM,
COLIMAJIbHO-?)KOHOMUYECKOM
pasButuu Poccuu.
JleMOHCTpHpOBaTh HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS,
ONpelereHus JOCTOBEPHON
Hay4YHOH MHpopMauu u
KPUTHKH aHTHHAYYHBIX
MPECTaBICHUN.

Pa3BuBaTh ¥ MpUMEHSTH
HaBBIKM HAOJIOACHUS,
HAKOIUIEHUS U CUCTEMATHU3alUH
(baKkTOB, OCMBICIICHHUS OTIbITA B
HCCIIEN0BATENBCKON
JeSITETbHOCTH.
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IMPUJIOKEHUE

OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA

OBPA3OBATEJIBHOT'O NTIPOLHECCA

1. Komnbrorep

2. MyabTUMeINHHBIA IPOEKTOP

3.CpencrBa TeJIeKOMMYHHKAIUN (JIOKAJIBHAA CeTh Jiulesi, BbIxoa B UHTepHeT)

4. UaTepakTUBHAS 10CKA

5. DxkpaH HaBeCcHOI

6. I[eMOHCTpaIII/IOHHBIe MOJ€EJIN.

Hab6op «Tema reomeTpuueckue»
I'eomeTprueckue GUTypsI IO CTEPEOMETPUN

[TopTpeTsl MaTeMaTUKOB

7. O6opynoBaHue:

JIunetika knaccuas JIKa, 1m
VYronpuuk KiaccHei YKJI-60
Vronpauk kiaccHeid YKJI -45
Tpancnoptup

Hupkyne mxonapHeri HIITK

8. Tabauubl no reomeTpun 7 KJacc:

OcHOBHbIE CBOWCTBA NapAJUIEIbHBIX IPSIMBbIX.
Bune! yrios

CMexHBIE yTIbl

[lepnieHiuKynspHbIE IPSIMbIE

JlokazarenbCcTBO OT MpOTUBHOTO. O0IIIas cxema JJoKa3aTesIbCTBa
PaBHOOe1pEHHBII TPEYTrOJIbHUK

BricoTa, MenaHna, OMcceKkTprca TpeyrojabHUKa
[Ipu3Haky paBeHCTBA TPEYrOJILHUKOB
[Ipu3Haky napamieabHOCTH MPSIMBIX
[IpsAMOYTONIBHBIN TPEYTOIBHUK

OKpyXHOCTB

VYTl IpU MepecevyeHnu ABYX MPSAMBIX TPETbel. YTIIbl, BIUCAHHBIE B OKPYKHOCTH (1).

VYT7bl, BOMCAaHHBIE B OKPY>KHOCTB (2).
VYTI1Bl, BIIMCAHHBIE B OKPYXKHOCTH (3).
OCHOBHBIE CBOMCTBA U3MEPEHUS OTPE3KOB. YTOI.

OcCHOBHBIE CBOMCTBA B3aUMHOT'O PACTIONOKEHHS TOUEK Ha MPSMOM U TIOCKOCTU. OTpe30K

OcHOBHBIE CBOWCTBA IPUHAJIEKHOCTH TOUEK U ITPSIMBIX

OcHOBHBIE CBOMCTBa U3MEPEHU YIJI0B. OCHOBHBIE CBOMCTBA OTKJIaJAbIBAHUS OTPE3KOB U YIJIOB.

Cy1iecTBOBaHUE TPEYTOJIbHUKA, PABHOTO JaHHOMY. BepTukanbHble yIribl

9. Tadauubl Mo reoMeTpuu 8 KJjIace:



CpenHsist TMHUS TPEyrojbHUKa

IIponopuioHalIbHBIE OTPE3KU B IPSIMOYTOJIbHOMTPEYTOJIbHUKE
Pemienue npsiMoyrojabHbIX TPEYTroJbHUKOB

Bbinykiible ¥ HEBBINTYKJIbIE MHOTOYTOJIbHUKI
UYersipéxyronpauku. [lapannenorpamm u Tpanenus

[Ipu3Haku ¥ cBOICTBA MapajuiesorpaMma

[IpssmoyronpHuk. PoM6. KBampar

[Inomane MHOrOyrojabHUKa

[Lmomaae napasmienorpaMma 1 Tpaneuuu

Brincannas u onucaHHas OKpYKHOCTH

[IpssMOyTOIBHBIN TPEYTOIBHUK

Cunyc, kocunyc, Tanresc yria 180°-o

Cunyc, kocuHyc, Tanresc yria 180°-a

JBmwxenue. [Ipu3Haku nogo6ust TpeyroibHUKOB

Teopema Paneca

Tpaneuuns

Kocunyc yrna

Teopema ITudaropa

CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJIaMU B IIPSMOYTOJILHOM TpeyrojbHuke (1)
CooTHOLIEHUsI MEXIY CTOPOHAMH U YTJIaMU B IPSIMOYTOJIBHOM TPEYToJIbHUKE (2)
3HaueHus CUHYCa, KOCUHYCa U TAHI'€HCa HEKOTOPBIX YIJIOB
[Ipu3Haku napauiensorpamma

CaoiicTBa napamieisorpaMma

YuyeOHoenyueOHO-MeTOAMYECKOeo0ecTIeYeHH e
na yuumens:

Matemaruka. ['eomerpusi: 7-9-¢ kmacchel: 6a30BbIi ypoBeHb: yueOHuk/ Atanacsa JI.C., byry3zos B.®.,
Kamomues C.b. u npyrue, 14-e uzganue, nepepadborantoe. — M.: AKiinoHepHoe 00IIECTBO
«M3natensctBo «lIpocBemenue
I'eomerpus : 7 Kiacc: JUIAKTUYECKUE MaTepHajbl: TocoOue I yyamuxcs o01eoopa3zoBaTenbHbIX
yupexaenuit/A.I.Mep3nsk, B.b.Ilonouckuit, E.M.Pabunosuu, M.C.Skup. — M. :Bentana-I"pad,
2015.
I'eomerpus : 7 xnacc : metonuueckoe mocodue/ E.B.bynko, A.I'.Mep3mnsak, B.b.ITononckwit,
M.C.Axup. — M. :Benrana-I'pad, 2015.
I'eomeTpus: 8 kinacc: yueOHUK Ui yyamuxcs o0uieo0pa3oBareabHbIX yupexaeHuit/A.I. Mep3msk,
B.B.ITonouckuii, M.C.Skup. — M. :Benrtana-I'pad, 2015.
I'eomerpus : 8 Kacc: JUIAKTUYECKUE MaTepUabl: TocoOue I yyamuxcs o0neoopa3oBaTenbHbIX
yupexaenuit/A.I.Mep3nsk, B.b.Ilononckuit, E.M.Pabunosuu, M.C.Sxup. — M. :Bentana-I"pad,
2015.
I'eometpus : 8 kimace : meroguueckoe nocooue/ E.B.bymko, A.I.Mep3msk, B.b.ITonorckutid,
M.C.Axup. — M. :Benrana-I'pad, 2015.
I'eomerpus: 9 kiace: yaeOHUK 151 ydamuxcst 001meo0pa3oBaTebHbIX yupexkaeHuit/A. I . Mep3msk,
B.b.ITonmonckuit, M.C.Akup. — M. :Benrtana-I'pad, 2015.



8.

9.

10.

11.
12.

13.
14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.
27.

I'eomerpus : 9 kiacc: qUIAKTHYECKUE MaTepHabl: TOCOOUe I yyaiuxcs o01eoopa3zoBaTenbHbIX
yapexaenuii/A.I.Mep3msik, B.b.ITononcknii, E.M.Pabunosuy, M.C.fkup. — M. :Benrtana-I'pad,
2015.

I'eomerpus : 9 knacc : metonguueckoe nmocodue/ E.B.bynko, A.I'.Mep3mnsk, B.b.Ilonmonckuit,
M.C.Axup. — M. :Benrana-I'pad, 2015.

Matemartuka B IIKOJIE: HAyYHO-TEOPETUUECKUI U MeToanueckuil xkypHail. — M.: OOO IllkonbHas
ITpecca.

MareMartuka a1 IIKOJIbHUKOB: Hay4HO-TIpakThuueckuit xxypHai. - M.: OOO IllkonsHas [pecca.
Mensnuk AWM. KoHTposibHbIE U IpoBepoUYHBIe paboThl 1o reomeTpun. 7-11 kiacesl: Metoa. [Tocobue.
— 3-e u3a., crepeorurt. — M.: npoda, 2000, c. 144.

[TepBoe cenTsnOps: MaTemaTuka. — razeta. — M.: 3narensckuii joM [lepBoe ceHTAOPs.

Caaksian C.M. U3yuenue reomerpuu B 10-11 xmaccax: Meton. pekomeHaamnuu K yaeoOnuky: Ku. J{ms
yuurens.- M.: [Ipocsewenne, 2001, c. 222.

YenomOuteko B.I1. MaremaTtuka: Becb Kypc: T€OpHUs, 3aJa4l, PELIEHUS: AJIs1 BBIITYCKHUKOB U
abutypueHToB. — M.: Dkemo, 2008, c. 448.

SIposenko B.A. [Toypounsie pa3paboTku no reomerpun: 10 kinace. AuddepenunpoBanubiii moaxos. —
M.: BAKO, 2007. — ¢.304.

Sposenko B.A. IToypounsie pazpabotku o reomerpun: 11 kiace. JuddepeHnmpoBanublii moaxo. —
M.: BAKO, 2007. —c.336.

I'aBpunosa H.®. noypounsie pazpaboTku o reomerpuu: 9 kinacc. — M.: BAKO, 2010.

EpmoBa A.IL., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeNIbHBIE U KOHTPOJIbHBIE PA0OTHI IO
anreOpe ¥ reoOMeTpuu Jiis 7 Kiacca. — 7-¢ u3., ucnp. u jon. — M.: Unekca, — 2012.

Epmosa A.II., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeNIbHBIE U KOHTPOJIbHBIE PA0OTHI 11O
anreOpe ¥ reOMEeTpUH JIIs 8 Kiacca. — 7-¢ u3., ucnp. u jon. — M.: Unekca, — 2012.

Epmosa A.II., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeNIbHbIE U KOHTPOJIbHBIE PA0OTHI O
anredpe ¥ reoMeTpuu s 9 kiacca. — 7-¢ u3A., ucnp. u gon. — M.: Unekca, — 2012.

I'eomerpust. IX knacc: [Toypounsie ruiansl (o yueOHuky A. B. IToropenosa) ABT.-cocT.
T.1.Kynoposa. — Bonrorpaa: Yuurens, 2003.

I'eomerpust. 3agaun Ha roToBbIX yepTexkax s VII-IX knaccos. / 3.H. banass. — Pocros-Ha- [lony:
®enukc, 2006. — 234 c.

3aia4yu U ynpa)xHEeHHs! Ha TOTOBBIX uepTexax. 7-9 knaccel. 'eomerpus. /Pabunosuy E.M. M.: Unekca,
XappkoB: I'mmuazus, 2004. — 62 c.

reomerpus. COOpHUK pabounx mporpamMm. /-9 KJacchl: nocobue TUISt
yauTenen oomeoopa3oBaTenbHBIX opranuzanuii. CocraButens: C.A. Bypmuctposa.
Mocksa.«IIpocBemenuey, 2014.

I'.B.lopodeena, JI.B.Ky3nenona, I'.M.Ky3nenosa, K.A.Kpacusiackas, C.C.MuHaesa,

T.M.Muenko, JI.O.Pocnosa, E.A.Cenona, C.b.CyBopoBa «O1nieHka kauecTBa NOATOTOBKU
BBIIMTYCKHHUKOB OCHOBHOM IIIKOJIBI 110 MaTeMaTuke», Mockaa, «Jpoda», 2004.

Jna yuawuxca:
Matemaruka. ['eomeTpus: 7-9-¢ kimacchl: 6a30BbIi ypoBeHb: yueOHuK/ AtanacsH JI.C., byry3os B.®.,

Kanomues C.b. u apyrue, 14-e uznanue, nepepadorannoe. — M.: AKITMOHEpHOE 00IIECTBO
«3marenscTBO «lIpocBemenune»

['eomerpus: 7ximacc: IMIaKTHYECKUE MaTepuajbl: MOCOOMEe I ydamuxcs oO0Ieo0pa3oBaTeIbHbIX
yapexaenuii/A. I'. Mep3nsak, B. b. Ilononckuii, E. M. Pabunosuu, M. C. Axup.— M.:Benrana-
I'pad,2019.



10.

11.

I'eomerpus : 7 wimacc : Merogmueckoe mnocodue/ E.B.bymko, A.I'Mep3nsk, B.b.Ilononckuii,
M.C.Axup.— M.:Benrtana-I'pad,2019.

I'eomerpus : 7 xmacc : paboune terpamu Ne 1, 2/ A.I'.Mep3nak, B.b.Ilononckuii, M.C.Sxup.—
M.:Benrana-I'pad,2019.

I'eomeTpus:8kmacc: yuyeOHUK Ui ydanmxcs oOmeoOpa3oBaTenbHbIX yupexaeHuit/ A.I'.Mep3isik,

B.b.ITononckuii, M.C.Ikup.—M.:Benrana-I'pad,2019.

I'eomerpust: 8kiacc: AUJAKTHUECKUE MATEpPHAIIbl: MMOCOOHE ISl ydyaluxcs o0meo0pa3oBaTeIbHbIX
yupexaenuit/ A. I'. Mepsnsik, B. b. Tlononckuii, E. M. Pabunosuu, M. C. fxup.— M.:Benrana-
I'pa,2018.

I'eomerpus : 8 xmacc : merommueckoe mnocobue/ E.B.bymko, A.I'.Mepsnsk, B.b.Ilomonckuid,
M.C.Sxup.— M.:Benrana-I'pad,2018.

I'eomerpus : 8 kmacc : paboume terpaau Ne 1, 2/ A.I'.Mep3ansak, B.b.Ilononckuit, M.C.Sxup.—
M.:Benrana-I"pad,2018.

I'eomeTpus: 9xitacc: ydeOHUK AT ydamuxcst o0eo0pa3oBaTenbHbIX yupexkaeHuit/ A.I'.Mep3isik,
B.B.ITonouckuii, M.C.SIkup.—M.:Benrana-I'pad,2018.

I'eomeTpus: 9xmace: nUOAKTUYECKUE MaTepHambl: ocodue Ajs ydamuxcsi o0ieo0pa3oBaTeabHbIX
yupexnenuit/ A. I'. Mepsnsk, B. b. Tlononckuii, E. M. PabunoBuy, M. C. Sxup.— M.:Bentana-
I'pa,2019.

I'eomerpus : 9 wimacc : merogmueckoe mnocodue/ E.B.bymko, A.I'Mep3mik, B.b.Ilononckuid,
M.C.Axup.— M.:Benrana-I'pa,2019.

I'eometpus : 9 kmacc : paboume terpaau Ne 1, 2/ A.I'.Mep3snsak, B.b.ITononckuit, M.C.SAxup.—

M.:Benrana-I'pad,2019.

Oo0pa3oBaTebHBIECAHTHI

http://www.terver.ru/-I1IkonpHasi MaTematnka. CripaBOYHUK;

http://www.fipi.ru/-®eepanbHblii HHCTUTYT MEIarOTHYSCKUX U3MEPEHUIA,

http://www.it-n.ru/-CeTh TBOPUECKHX YUUTEICH;

http://www.math.ru/-UuTtepHer-nioaiepxka yquresieil MaTeMaTHKH;

o B~ w0 D ke

http://www.proshkolu.ru/-BecriaTHblii mkoibHBIH mopTai. Bee mikonsl Poccun



http://www.terver.ru/-Школьная
http://www.fipi.ru/-Федеральный
http://www.it-n.ru/-Сеть
http://www.math.ru/-Интернет-поддержка
http://www.proshkolu.ru/-Бесплатный
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