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[IporpamMma cocTaBlieHa B COOTBETCTBUU C TpeOoBaHUsIMU DenepallbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa BTOPOTO MOKOJIEHHUSI OCHOBHOT'O OOIIIEro 00pa3oBaHus M0 MaTeMaTHKe:

o @epepansHoro ['ocymapcrBennoro OOpazoBarensHoro CraHmapTa OCHOBHOTO —OOIIETO
obpazoBanus (mpuka3 MuHHCTEpcTBa 00pa3zoBaHusi u Hayku Poccuiickoit @enepanuu ot 17
nexadps 2014 roga Nel1897);

e Hopm ®enepansuoro 3akona «O6 obpazoBanuu B Poccuiickoit @enepaunny «273-O3 ot 29
nexadps 2012 rona;

e OcHoBHO# O0pa3zoBaTenbHON MPOTrpaMMBbl OCHOBHOTO 001mero oopazoBanus YOV rumHazuu

«Tomb»
e (COopHHMKAa HOPMATHUBHBIX TOKYMEeHTOB. MaTtemaTuka / [IporpamMmma moArotoBieHa HHCTUTYTOM
CTpaTermuecKux wuccienoBanuii B obpazoBanuun PAQO. HayuHbie pyKOBOAMTENH — 4YJICH-

koppecnonieHT PAOA. M. Konpnakos, akanemuk PAO JI. I1. Ke3una, CocraButens — E. C.

CapunoB./ M.: «IIpocsemnienue», 2012;

o [IpumepHoii mporpamMmsl 1Mo Kypcy reomerpuu (7 — 9 Kitacchbl), CO3IaHHONH Ha OCHOBE €IUHOM
KOHIIEIIUH TPEN0IaBaHns MaTeMaTHUKU B CPeIHEH IIKoie, pazpadoranHoit A.l.Mepaiskom,
B.b.ITononckum, M.C.SAxupom, I.A. HOMUPOBCKHMM, BKIIOYEHHBIX B CHCTEMY «AJITOPUMT
ycrexa» (M.: Benrana-I'pad, 2014) u obecnieuena YMK st 7-9-ro kmaccoB «l'eomerpus —
7», «eomerpust — 8» u «l'eomerpus — 9»/ A.I'.'Mep3msik, B.b.Ilononckuit, M.C.SAxkup/M.:
Benrana-I"pag, 2014.

B nmaHHBIX JOKYMEHTaxX YYMTHIBAIOTCS OCHOBHBIC HJleM U TmojiokeHus I[IporpamMmbl pa3Butus u
(bopMUpOBaHUS YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA JUIsI OCHOBHOTO OOIIET0 00pa3oBaHusl.

I. ITosicHuTe IbHAA 3alIUCKA

B ocHOBy Hacrosmiell mnporpaMmbl MosiokeHo DyHAaMEeHTadbHOE SAPO COACpNKAHUS OOIIEeTo
oOpa3oBaHus, TpeOOBaHUS K pe3ylibTaTaM OCBOSHHUS 00pa3oBaTCILHOW MPOTrpaMMbl OCHOBHOTO
obmiero o0Opa3oBaHUs, IMpeACTaBICHHbIE B (eaepalbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO oOmiero oOpa3zoBaHus. B Hell Takke YYMUTBHIBAIOTCS TOMHUPYIOIIHE HICH
MOJIOKEHUS TPOTPaMMbl Pa3BUTHS M (OPMHUPOBAHUS YHUBEPCATBHBIX YYEOHBIX JCHCTBUN IS
OCHOBHOTO 00111eT0 00pa3oBaHus, KOTOpPbIe 00ecTIeYnBal0T POPMUPOBAHUE POCCUICKOM TpaxaaHCKON
UJIEHTUYHOCTH, KOMMYHUKATUBHBIX KA4e€CTB JIMYHOCTH U CHOCOOCTBYIOT(HOPMUPOBAHUIO KIFOUYEBOM
KOMIIETEHTHOCTHU — YMEHUs YUUMbCAL.

B pamkax yueOHoro npeamera «I'eoMeTpus» TpaaUIIMOHHO U3YYalOTCs €BKIU0BA T€OMETPHS,
AJIEMEHTHI BEKTOPHOM anredpbl, reOMEeTpUUECKHe MPeoOpa3oBaHuUs.

[IpakTrueckas 3HAUUMOCTh IIKOJBHOTO Kypca T€OMETpUU 7 — 9 KIIacCOB COCTOUT B TOM, UTO
mpeaMeToM e€ H3y4YeHHs SBISIOTCS MPOCTPAHCTBEHHBIE (OPMBI U KOJIUYECTBEHHBIE OTHOIICHHS
peanbHOTO MHpa. B coBpeMeHHOM 00IecTBE MareMaThyeckasl MOJrOTOBKa HEOOXOIuMa KaXIOMY
YeNoBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX chepax 4enoBEUECKOU AesITENbHOCTH.

['eomeTtpus siBAsiETCS OJHUM M3 OMOPHBIX IIKOJBHBIX MpPeaMeToB. ['eoMeTpuyeckue 3HaHUS U
YMEHUST HEOOXOIUMBI NIl M3Y4YeHHs] APYTUX MIKOJNBHBIX NUCHUIUIMH ((pu3uka, reorpadus, Xumus,
nH(popMaTHKa U T.1.).

OnHoi U3 OCHOBHBIX LIETIEN U3yUEHHUs T€OMETPUH SIBIISIETCS pa3BUTHE MbIlUIeHUs. B nponecce
M3y4eHUs TEOMETPUU (OPMUPYIOTCS JIOTHYECKOE U AITOPUTMHYECKOE MBIIIICHUE, a TaK)XKe TaKhe
KauecTBa MBIIUICHUS, KaK CHJIa ¥ THOKOCTh, KOHCTPYKTHBHOCTh U KPUTUYHOCTh. [[sl amanTamuu B
COBpPEMEHHOM  HH(OpPMALMOHHOM  OOLIeCTBE BaXKHBIM  (hakTOpoMsABIseTCS  (OPMUPOBAHUE
MaTEMaTHYECKOTO CTUJISI MBIIUICHHS, BKIIOYAIOIIETO B ce0sl MHAYKIUIO U ACTYKIUI0, 00001IeHne u
KOHKPETH3allMi0, aHaIM3 W CHHTE3, KIAacCHU(PHUKAIUI0 W CHCTeMAaTH3aIlnio, abCTparupoBaHHe U
aHAJIOTHIO.

OO6yuenue reoMeTpuu MaET BO3MOXKHOCTBIIKOJBHUKAM HAYYUTHCS IJIAHUPOBATh CBOIO
NEeSATEeNbHOCTh, KPUTUUECKH OLIEHUBATh €€, MPUHUMATh CaMOCTOATENbHbBIE PELIEHUs, OTCTAUBaTh CBOU
B3TJISAJIBI 1 YOSKICHHSI.

B npouecce wu3yueHus TreoMETpUM IIKOJBHUKM Y4YaTcs H3JaraTb CBOM MBICIH SICHO U
MCYEpIbIBAIOIIE, MPUOOPETAIOT HABBIKU YETKOIO BBIMOJIHEHHMS] MAaTEMaTHUYECKHUX 3alUceil, Ipu 3TOM
WCIIO0JIb30BAaHUE MAaTEMaTUUYECKOIO si3bIKa MO3BOJIIET PAa3BUBATh Y YYalllMXCs FPAMOTHYIO YCTHYIO U
MMACbMEHHYIO PEYb.

3HAKOMCTBO C UCTOPHEH pa3BUTHS TEOMETPUM KaK Hayku (QOPMHUPYET Yy ydalIuXcs
Mpe/ICTaBICHUE O TEOMETPUH KaK O YaCTH 00IeYeI0BEYeCKON KYJIbTYpHI.

3HAUYUTENIbHOE BHUMAHUE B HU3JI0)KEHUM TEOPETUYECKOr0 MaTepualia Kypca YACNSIeTCsl €ro



MOTHBAIMH, PACKPBITUIO CYTH OCHOBHBIX NMOHATHH, mael, mMeronoB. OOydeHHe MOCTPOCHO Ha Oasze
TEOPHUU PA3BUBAIOIIETO OOYYCHHS, YTO JOCTUTACTCS OCOOCHHOCTSIMH H3JIOKEHUSI TEOPETHYECKOTO
Marepualia U YIpaKHCHHsSMH Ha CPaBHCHHUE, aHAIU3, BBIICJICHHE TIIABHOTO, YCTAHOBIICHHE CBS3CEH,
KJIaccu(puKanmio, J0Ka3aTeabCTBO, 0000meHne u cuctematusanuio. (Ocob0  aKIEHTHPYIOTCS
COZIepKAaTEIbHOE PACKPBITHE MAaTEMAaTHYECKHX MOHATUH, TOJKOBAaHHE CYIIHOCTH MAaTEeMAaTHYECKHUX
METOJOB M OOJIaCTH HMX NPUMEHEHHsI, JIEMOHCTPALUs BO3MOXXKHOCTEH NPUMEHEHHS TEOPETUYECKHX
3HAaHUH JJs pelIeHus pPa3HOOOpa3HBIX 3aJad MPUKIAAHOTO Xapakrepa. (Oco3HaHue oOIIero,
CYILIECTBEHHOTO SIBJISICTCS OCHOBHOMW 0a30i JUIsl peleHHs yIpaXHEHUH. BaxkHO MPUBOIUTE AeTalbHbBIC
MOSICHEHUS] K PELICHUIO THUIOBBIX YIPAKHEHUH. DTUM pacKpbIBAaeTCs CyTh METOJa, Mpeiaraercs
aJITOPUTM HJIM SBPUCTUYECKAs CXeMa PEIIeHUs YIPKHEHUH ONpeIeIEHHOTO TUIIA.

MaremaTrueckoe o0pa3oBaHue SIBISETCS 0053aTeNbHON U HEOTHEMIIEMO YacThio 00IIEero
00pa3oBaHMs HAa BCEX CTyMEHsX Kokl O0ydeHne MaTeMaTuke B OCHOBHOM IIIKOJIE HAIIPaBJICHO Ha
TOCTIDKEHHE CIEIYIOUINX Yyenel:

1) 6 Hanpaenenuu TUUHOCMHO20 pazeuUmMus:

o @opmupoBaHHE NPEACTaBICHHH O MaTeMaTHKE KaK 4YacTH OOIIe4eIoBeueCcKOn
KYJIbTYpBl, O 3HaYMMOCTH MAaT€MaTHKH B Pa3BUTHUH LUBWIM3ALWU M COBPEMEHHOTO
o01ecTBa;

e Pa3BuTHe TOrMYECKOr0 W KPUTHUECKOTO MBIIUICHHUS, KYJIbTYPhl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

o ®opMHpOBaHWE HWHTEIUIEKTYaJbHONH YECTHOCTH M OOBEKTHBHOCTH, CIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BRITEKAIOUINX M3 OOBIIGHHOTO OIIBITA;

o Bocnuranume KadecTB JMYHOCTH, OOECIIEYMBAIOMIMX COLHAJIbHYIO MOOHMIBHOCTB,
CIIOCOOHOCTH MMPUHUMATH CAMOCTOSITEIIbHBIC PEILICHHUS;

o @opmupoBaHNE KAa4EeCTB MBIIUICHHUS, HEOOXOAUMBIX IUISl aJalTallid B COBPEMEHHOM
“H(pOPMAITMOHHOM OOIIECTBE;

o PasBurne wWHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY M  MaTEeMaTHYECKHX
CIIOCOOHOCTEN;

2) 8 MemanpeoMenmHoOM HANPAasieHUU:

o PasBurne mpezncraBieHHit 0 MareMaTWke Kak ()OpMe ONMUCAHUS W METOAE TO3HAHHS
JeWCTBUTENIFHOCTH, CO3JJaHUE YCIIOBHH UIsI TPUOOPETEHHs TEPBOHAYAIBLHOTO OMBITA
MaTEeMaTHYECKOTO MOJICITMPOBAHUS;

o  ®opmupoBaHUE 00IUX CIOCOOOB MHTEIEKTYaIbHOMN 1€ TETbHOCTH, XapaKTEePHBIX JUIs
MaTeMaTHUKH M SBISIONIMXCS OCHOBOHM ITO3HABATENBHON KYJIBTYpPhI, 3HAYUMOW JUIs
pa3UYHBIX chep YeTOBEYECKOH e TebHOCTH;

3) 6 npedmemnom HanpasieHuu:

e OBjaneHne MaTeMAaTHYECKUMU 3HAHUSMH H YMEHHUSMH, HEOOXOIUMBIMHU IS
MPOJOIDKEHUST O00pa3oOBaHMs, W3YYCHUS CMEXHBIX JUCHHUIUINH, TPHUMEHEHUS B
MMOBCEIHEBHOM JKU3HH;

o Cozpanue ¢pyHIaMeHTa JUIs MaTEMaTHUYECKOTo pa3BUTH, (POPMUPOBAHUS MEXaHHU3MOB
MBIIIICHUS, XapaKTePHBIX [T MATEMAaTHUECKOHN IS TeTbHOCTH.

B opranuzamun y4eOHO — BOCHUTATEIBHOTO MpOIECcCa BAXKHYIO pOJib UrparoT 3anauu. OHu
SIBIISTIOTCSL M TEJBI0, U CPEICTBOM OOydeHHs. BaXHBIM YCIIOBHEM MpPaBHIBLHOW OPTaHU3AIMH ITOTO
mporecca SBJISETCS BbIOOP PAallMOHATIBHOM CHCTEMBI METOAOB M NPUEMOB OOydeHUs, CrenupUKu
permaeMbIx 00pa30BaTENbHBIX H BOCIIUTATEIFHBIX 33/1a4.

Llenpro M3y4eHus: Kypca MaTeMaTHKe B 7 - 9 Kiaccax sIBIS€TCS pa3BUTHE BBIYMCIHTEIBHBIX
YMEHHUH JI0 YPOBHS, MIO3BOJISIONIETO YBEPEHHO UCIIONB30BATh MX MPU PEHICHUH 3a/1a4 MaTeMAaTUKHA U
CMEXHBIX TPEJIMETOB, YCBOEHHE ammapaTa YpaBHEHUH M HEPaBEHCTB KaK OCHOBHOI'O CpEACTBa
MaTeMaTHYECKOTO  MOJICTMPOBAHUSl  3aJad, OCYIIECTBICHHWE (YHKIMOHAIHHOH  ITOATOTOBKH
mKOJbHUKOB. Kypc  XapakTepusyercss TOBBILIEHHEM TEOPETHYECKOIO  YpPOBHS  OOydeHus,
MOCTETICHHBIM YCHIIUEM POJIM TEOPETUIECKUX 0000IICHUH M IeyKTUBHBIX 3aKitoueHni. [IpuknanHas
HAIPaBJICHHOCTh PACKPBIBACT BO3MOXKHOCTh U3y4aTh M PELIATh MPAKTUYCCKUE 3aJaUuH.

B ocHOBe mocTpoeHns JaHHOTO Kypca JISKHUT Uesl TyMaHH3aluu 00y4eHHs, COOTBETCTBYIOIIAS
COBPEMEHHBIM IMPEICTABICHHUAM O LENSAX IIKOJIBHOTO 00pa3oBaHUs U yHensonas oco0oe BHUMaHUE
JMYHOCTH YYEHHUKA, €r0 HHTEpPECaM U CIIOCOOHOCTSIM.

[Ipemiaraemelii Kypc Mmo3BosiseT oOecnednTh (POpPMUPOBAHUE KAK npeomMemHbiX YMEHUH, Tak



U YHUBEPCATIbHBIX  YUeOHbIX  Oelicmeull MKOIbHUKOB, a TaKXe CIIOCOOCTBYET  JTOCTHXKEHUIO
onpeaenéHHbix B0 PI'OC NTUYHOCTHBIX PE3yJIbTATOB, KOTOPHIE B JAJbHEUIIEM MO3BOJIST YYalIUMCS
MIPUMEHSATD MMOTYYEHHBIC 3HAHUS U YMEHUS ISl pEUICHUS Pa3IUYHbIX )KM3HEHHBIX 3a/1a4.
II. O6mas xapakrepucTuka yueOHoro npeamera «I'eomerpus»
Copepxanue Kypca reoMeTpUH B 7-9 Kilaccax MpeiCTaBICHO B BUJE CIAEAYIOLIUX COAEPKATEIbHBIX
paznenoB: «I'eomerpuueckue Guryps», «MizmMepeHue reoMeTpuueckix Beanuanny», «KoopanHarten,
«Bektops», «I'eomMeTpusi B UCTOPUUYECKOM Pa3BUTHI.

Copepxanue pazaena «I'eomerpuueckue GUTypsl» CIyKUT 0a30i1 17151 HajdbHEHIIEro n3y4eHUs
yYalMuCcs reoMeTpun. M3yueHne Mmarepuaia crocoocTByeT (OpMHUPOBAHUIO Y YUIAIIUXCS 3HAHUH O
reOMEeTPUUYECKOI PUrype Kak BakKHEUIIe MaTeMaTH4eCKOW MOJIEIH JIJIsl ONMCaHUS pealbHOr0 MUpA.

['maBHas 1esb JAHHOTO pa3jiena — Pa3BUTh y yyallluXcs BOOOpaKEHUE U JOIrMUYECKOe
MBIIUICHUE TyTEM CHCTEMATUYECKOTO H3yUYEHHSI CBOMCTB T€OMETPHUECKUX (DPUTYp U IPUMEHEHUS 3TUX
CBOMWCTB IPH PEIIEHUH 33/]1a4 BEIYMCIUTEIBLHOIO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas pojib
IIPU ATOM OTBOJUTCS PA3BUTUIO T€OMETPHUECKON HHTYHIIMU. CoueTaHne HarMSAHOCTH ¢ POPMaIbHO-
JIOTHUYECKUM T10/IXO0/JIOM SIBJISIETCS HEOThEMIIEMOM YacThIO T€OMETPHUUECKUX 3HAHUH.

Conepxanue pazzuena «M3mMepeHre TeOMeTPHUECKUX BETHUUHY PACHIUPSET U Yriyoser
IPEJCTaBICHUS yyaluxcs 00 U3MEpeHHsIX JJIHMH, YIJIOB U IUIoIaaen puryp, crnocoocTByer
(hOopMHPOBAHUIO TPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX KaK MPHU PEIICHUN TeOMETPUIECKUX 3a/1a4,
TaK U B IOBCETHEBHOM >KU3HU.

Conepxanue paznenoB «KoopanHaTe», «BeKTOpbD pacmmpsieT u yriryonsieT IpeacTaBIeHUs
yJaluxcs 0 MeToJie KOOpAMHAT, pa3BUBACT YMEHUE IPUMEHATh allre0pandyeckuii anmnapar npu
pELIEHNN T€OMETPUUYECKUX 3a/1a4, a TAKXKE 3a4a4 CMEKHBIX JUCIUILINH.

Paznen «['eomeTpusi B UCTOPHUUECKOM PA3BUTUMY, COJEPKAHUE KOTOPOTO (pparMeHTapHO
BHEJPEHO B U3JI0KEHHE HOBOTO MaTepHalla Kak CBeJIeHUs1 00 aBTOpax U3y4aeMbIX (JaKTOB U TEOPEM,
UCTOPUHU MX OTKPBITHS, IIPeJHa3HAUEH JUIs (YOPMUPOBAHMS IPEICTABICHUNA O FEOMETPUH KaK YacTH
YeJI0BEYECKON KYJIbTYPBI, Ui O0IIETO Pa3BUTHS IIKOJIBHUKOB, ISl CO3AaHUS KYJIbTYPHO-
HCTOPUYECKON Cpeibl 00ydeHusl.

ITI. Onucanue Mecta yueoHoro npeamera «['eomeTpus» B ydeOHOM NIJI1aHe:
basucHblii yueOHbIN (0Opa3zoBaTebHbIN) IUIaH Ha U3yYeHHe FreoMeTpur B 7 — 9 Kiaccax OCHOBHOM
IITKOJIBI OTBOJMT 2 y4eOHBIX yaca B Hefelnto, 68 yacoB B roa, Bcero 204 yaca.

Pacnpenenenue yueOHOro BpeMEHU MEXAY 3TUMH NpeIMETaMU PEACTABICHO B TaOJIHUIIE.

KosmnuecTBo 4acos B
Kypc KoJsinuecTBO 4yacoB B He/1e/110 ron
I'eomeTpus 7 kiacc 2 68
I"'eomerpust 8§ Kiacc 2 68
I'eomeTpus 9 knace 2 68
Hmozo 204

IV. J/InuHocTHBIC, MeTanpeMeTHbIC H NIPeIMETHbIEe Pe3yJIbTAThI 0CBOCHHS Yy4e0HOIr0 nmpeaMera
«I'eomerpus»

W3yuenne reoMeTpun 1o JaHHOM Mporpamme crocoOcTBYeT (POPMHUPOBAHMIO Y YUAIIHCS
JUYHOCTHBIX ,METAaNPEIMETHBIX U MPEJAMETHBIX PE3yJIbTAaTOB 00YUEHHUS, COOTBETCTBYIOIINX
TpeOOBaHUAM (elepaIbHOI0 rocy1apcTBEHHOI0 00pa30BaTeIbHOIO CTaHJapTa OCHOBHOTO O0IIETO
oOpa3oBaHws.

B3anMocBA3b pe3ysbTaToB 0CBOEHUS IpeameTa «MareMaThka» MOKHO CUCTEMHO IIPEICTaBUTh B
Buje cxeMsl. [Ipu aTrom o603Hauenue JIP yka3piBaeT, 4To NpoABUKEHHE YUaIIUXCS K HOBBIM
o0pa3oBaTeNbHBIM pe3ysibTaTaM MPOUCXOIUT B COOTBETCTBUU C JIMHUSMHU PA3BUTHUS CPEJICTBAMU
peamera.

7-9 kaaccsl
JIn4YHOCTHBIE pe3yJIbTAThI:

1. BocmuTaHWE POCCHUHCKOW TPa)KTaHCKOW HIACHTHYHOCTH: TATPUOTH3Ma, yBaxkeHUs K OTedecTBy,
OCO3HaHUs BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYKH;

2. OTBETCTBEHHOE OTHOIIEHHWE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOy4arommxcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBALIMU K OOYUEHHUIO U MMO3HAHUIO;
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OCO3HAHHBIM BHIOOpP M MOCTPOCHUE NANbHEHIIeH MHIAMBHIYaIbHON TPaeKTOpUH OOpa3oBaHUs Ha
0a3ze OpUEHTHUPOBKH B Mupe mnpodeccnii W MpodhecCHOHATBHBIX MPEANOYTCHHH C Y4ETOM
YCTOMYMBBIX TO3HABATEILHBIX MHTEPECOB, a TAK)K€ HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOILIECHHUA K TPYAY, PA3BUTHUE OIIbITA y4aCTHs B COLUAIBHO 3HAYMMOM TPYAE;

yMEHHUE KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTAT YUeOHOH U MaTEeMaTHUECKOM JesITeIbHOCTH;
KPUTUYHOCTh ~ MBIIUICHHUs, WHHULIMAATUBA, HAaXOJYUBOCTb, AKTUBHOCTb IIPU  PEUICHUH
reOMETPUUYECKUX 3ajau.

Cpeocmeom docmudicenus Smux pe3yibmamos A6isAemcs:

e CHCTEMa 33/IaHui Y4eOHHKOB;

e TpEACTAaBICHHAS B y4eOHHMKAax B SIBHOM BHUJE OpraHU3alMs MaTepuaja Mo NPUHLUITY
MHHHMAKCa;

e WCIONB30BAaHME COBOKYITHOCTH TEXHOJOTMH, OPHEHTHPOBAHHBIX Ha pa3sBUTHE
CaMOCTOATCIIBHOCTU U KPUTUYHOCTU MBIIJICHHA: TCXHOJIOTHA HpO6HeMHOFO Jauajiora,
TCXHOJIOTUA IPOAYKTHBHOTO YTCHU A, TCXHOJIOT'US OLICHUBAHU .

MeTanpeaMeTHbIepe3yabTaThI:

YMEHHUE CAMOCTOSITENILHO OIIPEEIIATH 1IEJIU CBOEr0 00y4eHUs, CTaBUTh U (POPMYJINPOBATH JUIsl ce0s
HOJIBBIE 33/1aHUs B y4€0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH 1M03HABATENbHON AEATEIbHOCTH;
YMEHHE COOTHOCUTBH CBOU JEHCTBHUS C INIAHUPYEMBIMU PE3YJIBTATAMU, OCYIIECTBIITh
KOHTPOJILCBOEH J1eATEIbHOCTH B MPOLIECCE JOCTHKEHMSI Pe3yibTaTa, Olepeies TbCoCOObI
NeWCTBUI B paMKaX NPEIOKEHHBIX YCIOBUHN M TpeOOBaHUI, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTyaluen;

YMEHHUE ONPEeIIsATh MOHATHS, CO3/1aBaTh 000OIEHNS, yCTAaHABINBATh AHAJIOTHH,
KJ1accu(uIUpoBaTh, CAMOCTOSATENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs Kiaccu(PUKaluy;
YCTaHaBIIMBATh IPUYUHHO-CIICCTBEHHBIE CBA3H, IPOBOAUTH JOKA3aTEIbHOE PACCYXKICHHUE,
YMO3aKJII04YeHUE (MHAYKTUBHOE, T€AYKTUBHOE U 10 aHAJIOTUH) JeNIaTh BHIBOJIbI;

YMEHHE WJUTIOCTPUPOBATH N3YUYEHHBIE MMOHATHUS U CBOMCTBA (PUTYp, ONIPOBEPraTh HEBEPHBIE
YTBEPIKICHUS,;

KOMIIETEHTHOCTHB 00J1aCTH UCIOJIb30BaHUsI HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;
NepBOHAYAJIbHbIE IPEACTBATICHUS 00 UIESX U O METOJIaX FeOMETPHH Kak 00 YHUBEPCATIbHOM
SI3bIKE HAYKW U TEXHUKH, O CPEACTBAX MOJEIMPOBAHMS SIBJICHUN U IIPOLIECCOB;

YMEHHUE BUJIETh F€OMETPUUECKYIO 33/1a4y B KOHTEKCTE NMPOOJIEMHON CUTYallUu B IPYTUX
JUCLUIIINHAX, B OKPYKAIOLIEN )KU3HU;

YMEHHUE HaXOJUTh B PA3IMUHBIX HCTOYHHKAX HHPOPMAIIUU, HEOOXOAUMYIO JUIs PELIeHUs
MaTeMaTHYeCKUX MpoOieM, U MPeICTBAIATh €€ B MOHATHON (opMe, IPUHUMATh PEIICHNE B
YCIIOBUAX HEMOJHON MIJIM U30BITOYHOM, TOYHOM MM BEPOSATHON MH(POPMALIUY;

yYMEHHE TOHUMAaTh U UCII0JIb30BATh MaTEMaTHUECKHUE CPEJICTBA HATJISIAHOCTH (YePTEXkH, TaOINLIbI,
CXEMBI U JIp.)IAUIUTIOCTPAllUi, UHTEPIPUTALINY, apTyMEHTALNN;

YMEHHE BBIJIBUTATh TUIOTE3bI PU PELICHUH 33/1a4l U MIOHUMAaTh HEOOXOIMMOCTb UX MPOBEPKH;
ITIOHUMAaHHE CYILIHOCTU aIrOPUTMUYECKUX IIPEANUCAHUN U YMEHUE JE€HCTBOBATH B COOTBETCTBUH C
MIPEAJIOKEHHBIM AJITOPUTMOM.

IIpeameTHbIE pe3ybTaThI:

OCO3HAHUC 3HAUYCHUS FeOMeTpI/II/I JJIS HOBCC}]HeBHOﬁ JKHU3HU YCJIOBEKA,

MPEJCTaBICHUE O TEOMETPHH KaK chepe MaTeMaTHIECKOM ASITeTbHOCTH, 00 3Tanax e pa3BuTHS,
0 e€ 3HAYUMOCTH IS Pa3BUTHS [TUBUIIN3AINH;

pa3BUTHE YMEHHI paboTaTh C Y4COHHKOM MaTEMAaTHYECKUM TEKCTOM (aHAJTU3UPOBATh, U3BJICKAThH
HE00X0IMMYI0 HH(GOPMAIIHIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIH C TPUMEHCHHEM
MaTeMaTHYECKON TEXHOIOTHH M CHMBOJIMKH, IIPOBOIUTH KiIacCH(DUKALIUH, TOTHIESCKUE
000CHOBaHUS;

BJIaJicHHE Oa30BBIM IMOHATHHHBIM alapaToM [0 OCHOBHBIM pa3/ieiiaM COIAEPIKaHuU;
cHCTEMaTU4YeCKHe 3HaHUs 0 PUrypax ¥ UX CBOHCTBAX;

MPAKTHYECKHM 3HAYMMBIC TCOMETPHUUECKUE YMEHHS U HABBIKH, YMCHHE IPUMEHSTH UX K PEIICHHIO
TrCOMETPHUCCKUX U HETCOMETPUUCCKUX 3a/1a4, @ UMEHHO:



e u300paxarh (PUTYpPHI HA TIOCKOCTH;

e  HCIOJIB30BaTh TEOMETPUUYECKUN A3BIK JJII ONUCAHUS IPEAMETOB OKPYKAIOIIEr0 MUPA;

e  HW3MEPSThH JUIMHBI OTPE3KOB, BEIMYMHBI YIIIOB, BEIYUCIISITH IIOMAAHN (DUTYP;

e pacmo3HaBaTh M U300paXkaTh paBHbIC, CHMMETPUYHBIE U TI0JI00HBIE (PUTYPHI;

e BBINOJIHATH TOCTPOCHUS T€OMETPUUYECKUX (PUTYP C TIOMOIIBIO LIUPKYIIS U JTUHEHKH;

e YHTaTh M UCHOJIB30BATH HHPOPMALIMIO, IPEICTABICHHYIO Ha YEPTEKaX, CXeMax;

e IPOBOJUTH IPAKTUYECKUE PACUETHI.

V.Coaep:xanue yuedHoro npeamera «I'eomerpusi»
7 -9 kiaccoB

IIpocmetiwue ceomempuyeckue gueypol
Touka, npsimasi. OTpe3ok, yd. Yroi. Buasl yrios. CMexHbIE U BEpTUKaIbHBIE YIIbl. buccekTpuca
yria.
[Iepecekaromuecs u napauienbHbie npsaMmele. [leprnennukynspuasie npsmMele. [Ipu3znaku
HapajuleIbHOCTH NMpsiMbIX. CBOMCTBA Mapa/uleNbHbIX NPsMbIX. [leprneHanKyisip 1 HaKIOHHAs K
MPSMOM.
MHnocoyeonvruku
Tpeyronbauku. Bunsl TpeyroasHUKOB. Menuana, OuccekTpuca, BEICOTa, CPEAHSS TNHUS
TpeyrojabHuKa. [Ipru3Haku paBeHcTBa TpeyroibHUKOB. CBOWCTBA M MPU3HAKK PaBHOOEIPEHHOTO
TpeyronbHuKa. CepeIuHHbIN NepneHauKysap oTpe3ka. CymMMma yrioB TpeyrojibHUKa. BHelIHNUE yTiibl
TpeyrojabHuka. HepaBeHcTBO TpeyronpHuka. COOTHOIIEHUS MEXAY CTOPOHAMU U YIJIaMU
tpeyroibHuka. Teopema [Tudaropa.
[Tono6ublie TpeyroapHukU. [Ipu3Haku noo0us TpeyroibHUKOB. TOUKM NepeceyeHus MeIuaH,
OHCCEKTpUC, BBICOT TPEYTOJIbHUKA, CEPEAMHHBIX MEPIEHIUKYISIPOB CTOPOH TpeyroibHuKa. CBONCTBO
OucceKTpuchl TpeyroiabHuKa. Teopema daneca. MeTpuueckie COOTHOMICHUS B IPSIMOYTOJILHOM
TpeyronbHuke. CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC OCTPOTr0 yIia NpsMOYTOJIbHOTO TPEYrOJbHUKA U
yriioB oT 0 10 180. @opMyiibl, CBA3BIBAIONINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OJJHOTO U TOTO e
yria. Pemenue tpeyroasHukoB. Teopema CHHYCOB U TeOpeMa KOCUHYCOB.
YerbipéxyronpHuku. [lapamnenorpamm. CBolicTBa ¥ NpU3HAKY Mapaiienorpamma. [IpsMoyroasHuk,
poMO, KBaapat, uX CBOMCTBa u mpu3Haku. Tpanenus. CpeaHsis TMHUS TPaeluy U €€ CBONCTBA.
MHoOroyroiabHUKU. Beimykiibie MHOTOyroasHUKHA. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.
[IpaBUnBHBIE MHOTOYTOJIBHUKHU.
Oxpyarcrnocmsv u kpye. I eomempuueckue nocmpoenus
OKpy’>KHOCTb U KpYT. DJIIEMEHTBI OKPYXHOCTHU U Kpyra. LleHTpanbHble U BIMCAHHBIE YTJIbL.
KacarenbHas kK OKpY>KHOCTH U €€ CBOMCTBa. B3anMHOe pacnosioxkeHue npsiMoi 1 OKpYKHOCTH.
OrnucaHHas ¥ BOMCaHHAsl OKPYKHOCTH TPEyTrojbHUKa. BrimcaHHbIE M ONKMCAaHHbBIE YETHIPEXYTOJIbHUKH,
UX CBOWCTBA U NMPU3HAKU. BrircanHble U ONMCAaHHbIE MHOTOYTOJIbHUKH.
I'eomerpuueckoe mecto Touek (I'MT). CepeanHHbIN NepneHIUKYIAP OTpe3Ka U OMCCEKTpHCaA yTila Kak
I'MT.
I'eomeTprueckne nocTpoeHus: HUPKYJIEM U JTUHENKoW. OCHOBHBIE 3a/Ja4ul HA IIOCTPOEHUE: TIOCTPOEHUE
yTria, paBHOTO JJaHHOMY, IIOCTPOEHUE CEPEANHHOTO NEPIIEHIUKYIISApa TaHHOTO OTPe3Ka, HOCTPOEHUE
IIPSIMOM, IPOXOSAIIEH Yepe3 JaHHYIO TOUKY M MEPIEHANKYIISIPHOMN TaHHOM NPSAMOM, TOCTPOEHHE
OMCCEKTPHUCH TaHHOTO yria. [locTpoeHne TpeyroapHUKa MO 3a1aHHBIM deMeHTam. Meton I'MT B
3aJla4ax Ha MOCTPOEHHUE.
H3mepenue ceomempuueckux geauiun
JlnnHa otpeska. PaccTosHue Mexny 1ByMs ToukaMu. PaccTossHue oT ToukH 10 npsiMoil. PaccTosiHue
MEXy MapajieIbHbIMU IPSIMbBIMH.
IlepumeTp MHOTOYTOJIBHHKA.
JlivHa oKpyXHOCTH. [{nMHA Tyru OKPY>KHOCTH.
I'panycnas mepa yria. BennunHa BnrcaHHOTo yria.
[TonsTust nomaau MHOroyroiasbHuka. PaBHoBenukue gurypsl. Haxoxaenue miomaam KkBajapara,
MPSIMOYTOJIbHUKA, TTapaJlJieJIorpaMMa, TPEeYroJbHUKA, TPAIICLUHU.
[TonsTre momasau kpyra. [Tnomans cekropa. OTHOIIEHHE TUIOMAACH TOTOOHBIX UTYD.
Lexapmosbvie koopounamul Ha nIOCKOCHU
dopmysa pacCTOSHUS MEeXAY AByMs Toukamu. KoopauHaThl cepeiHbl OTpe3Ka. Y paBHEHHE (QUTYPBI.
VYpaBHEHUs OKPY)KHOCTHU U NMPSAMOU. YTII0BOH K03 (PULIMEHT IPSAMOIA.

Bexmopeut




ITonstue BekTopa. Moayins (ay1nHa) BekTopa. PaBHble BekTopbl. KosnHeapHble BEKTOPBI.
Koopaunats! Bektopa. C0KEHUE U BBIYUTAHAE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA YHUCIIO.
CkansipHO€ IIpou3BeieHre BEKTOpoB. KocHHYC yriia Mexay 1ByMsl BEKTOPaMH.
I'eomempuueckue npeobpazosanus
[Tonsarue o npeobpazoBanuu Gurypsl. JBmwkenue Gurypsl. Buast aABmwkeHust GUrypsl: napaiieabHbId
IIEPEHOC, OCeBasi CHMMETpPHUS, LIEHTpalbHasi CUMMETpus, TOBOpoT. PaBHble purypsl. ['omoreTHs.
[Tomobue duryp.
Inemenmol 102UKU
Onpenenenne. Akcuomsl U TeopeMsbl. JlokazarenbcTBo. JlokazarenascTBo OT npoTUBHOrO. Teopema,
obpatHast naHHoH. HeoGxoanMoe u 1octaTouHoe yciioBUsl. Y IOTpeOIeHUE JJIOTHUECKUX CBSI30K €ClIU. ..,
TO ..., TOTJA ¥ TOJIBKO TOTJA.
[ eomempus 6 ucmopuueckom pazeumuu
N3 ucropuu reomerpun, «Hauana» Esknuaa. Mcropus nsaroro nocrynara Eskinna. Tpuronomerpus
— Hayka 00 U3MEepeHUH TPeyroapbHUKOB. [locTpoeHne npaBUIbHBIX MHOIOYTOJbHUKOB. Kak
3apoAnIach uaest KOOpAuHar.
H.N. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop.

e 7 Kiacc:
1. IIpocreiimme reomerpuyeckue Gurypsl M MX CBOCTBA
IIpocreiinme reomerpuueckue GUrypsl: npsimasi, Touka, OTPE30K, Jiyd, yroii. I[loHsTHe paBeHCcTBa
reomerprueckux ¢puryp. CpaBHeHHE OTPE3KOB U YIioB. Mi3MepeHue oTpe3KoB, IIHHA OTPe3Ka.
W3mepenue yrios, rpagycHas Mepa yriia. CMeXHbIe U BEPTUKAJIBHBIE YIJIbl, UX CBOMCTBA.
[leprnieHIUKYISpHBIE MIPSIMBIE.
OcnosHas yenb — CUCTEMATU3UPOBATh 3HAHUS YYaIIMXCS O IPOCTEHIINX FeOMETPUUECKUX (PUrypax u
UX CBOMCTBAaX; BBECTH MOHITHE PaBEHCTBA GUTYD.
B JAHHOU TEME BBOJATCS OCHOBHBIE T€OMETPUUECKHE MTOHATHS U CBOMCTBA MPOCTEUIINX
reOMEeTPHUECKUX (DUTYp HAa OCHOBE HATJIATHBIX MPEICTABICHUN yJaIuXcs MyTeM 00001meHns
OYEBHJIHBIX MJIM U3BECTHBIX U3 Kypca MaTeMaTHki 1—6 kiaccoB reoMeTpudeckux ¢axtoB. [lonsTue
aKCHOMBI Ha HAYaJIbHOM 3Tare oOy4eHus He BBOJAUTCS, M CAMU aKCHOMBI HEe (GOPMYIUPYIOTCS B SBHOM
Buzie. HeoO6xoimmble HCXOTHBIE TTOJI0XKEHUS, HA OCHOBE KOTOPBIX U3y4aroTCs CBOMCTBA
reoMeTpUYECKUX QUTyp, IPUBOJATCS B OnucaTesbHON Gpopme. [IpuHIMIaTbHBIM MOMEHTOM JaHHOU
TEMBI SIBJISIETCS BBE/ICHUE MTOHATHS PAaBEHCTBA T'€OMETPUUYECKUX (UTyp Ha OCHOBE HAIJIHOIO
MOHATHS HajokeHus. OnpeeeHHOe BHUMaHUE JI0JKHO YAEIATHCA NPAKTHUYECKUM MTPHIIOKEHUSIM
TrE€OMETPUUYECKUX TOHATUH.
Konmponvnvix pabom: 1
2. Tpeyronbnuku
Tpeyronbnauk. I[Ipu3Haku paBeHCTBa TpeyroiabHUKOB. [IeprieHauKkymsap k npsimoil. Mennansl,
OUCCEKTPUCHI U BBICOTHI TPEYrojibHUKA. PaBHOOEAPEHHBII TPEYTrOJIbHUK U €r0 CBOWCTBA. 3a/1aun Ha
MIOCTPOEHHE C TIOMOIIBIO LIUPKYJIA U JIMHEUKH.
OcnosHas yenb — BBECTH MOHIATHE TEOPEMBI; BEIpaO0OTaTh yMEHHUE JOKa3bIBaTh PABEHCTBO
TPEYrOJIbHUKOB C MIOMOIIBIO U3YYEHHBIX MPU3HAKOB; BBECTU HOBBIN KJIacc 3a/1a4 — Ha IMOCTPOEHHE C
ITOMOUIBIO HUPKYJIS U JIUHEHKH.
[Ipu3Haky paBeHCTBa TPEYrOJIbLHUKOB SBJSIOTCS OCHOBHBIM pabO4MM ammapaTroM BCEro Kypca
reomeTpuu. JlokazaTenbCcTBO OOJIbINEH YaCcTH TEOPEM Kypca U TaKXKe pelIeHHe MHOTHX 33124
MIPOBOAMTCS IO CIAEAYIOLIEH cXeMe: TOUCK PaBHBIX TPEYrOJIbHUKOB — O00OCHOBaHME UX PABEHCTBA C
IIOMOUIBIO KAaKOI'0-TO MPU3HAKA — CJIEJICTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB.
[IpumeHneHne MpU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB MPU PELICHUH 33/1a4 J1a€T BO3MOKHOCTb
IIOCTENIEHHO HAKaIJIMBATh OMBIT IPOBEACHNUS JOKAa3aTENIbHbIX paccyx1eHui. Ha HaganpHOM 2Tane
M3Y4YEHHUS U IPUMEHEHHUS IPU3HAKOB PaBEHCTBA TPEYTOJILHUKOB 11€71€CO00pa3HO HCIOIb30BaTh 3a1a41
C TOTOBBIMH UEPTEKAMHU.
Konmponvnvix pabom: 1
3. ITapanueabHbie npsavMbie. CyMMa yIjI0B TPeyroJbHUKA
[Ipu3Haky napamienbHOCTH MPSAMBIX. AKCHOMA MapasulebHbIX NpsiMbIX. CBOKMCTBA MapasuieIbHbIX
MPSIMBIX.
OcHoeénas yenb — BBECTH OJHO U3 BAKHEHUIINX IMOHATUI — IOHATHE MTAPAJUIEIbHBIX NIPSMBIX; 1ATh
nepBoe MpeJcTaBIeHHe 00 aKCHOMaX U aKCHOMaTHYECKOM METO/I€ B TEOMETPHUHU; BBECTH aKCUOMY
MapAJUICIbHBIX IPAMBIX.




[Tpu3Haku 1 CBOMCTBA MapasUIeNbHbIX MPSMBIX, CBI3aHHBIE C YTIaMH, 00pa30BaHHBIMH IIPH
NePEeCceUeHUH JBYX MPSAMBIX CEKyIEeH (HaKpecT JIeXkKAUMMH, OJHOCTOPOHHUMHU, COOTBETCTBEHHBIMH),
IIMPOKO MCTIONB3YIOTCS B JATbHEHIIIEM ITPH U3YYE€HUH YETHIPEXYTOJIbHUKOB, OT00HBIX
TPEYrOJIbHUKOB, IPU PELICHUH 3a/1a4, 4 TAKXKE B Kypce CTEPEOMETPHH.

Konmponvnvix pabom: 1

4, Oxpy:xHOCTH M KpYT. ['eoMeTpuvecKkue NocTpoeHusl.

Cymma yriioB TpeyrosibHUKa. COOTHOLIEHHE MEXAY CTOPOHAMUU YIJIAMU TPEYTOJIbHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyroiapHele TpEyrONIbHUKY, UX CBOMCTBA U IPU3HAKU PABEHCTBA.
PaccrosiHue ot ToukM 110 npsamoi. PaccrosiHue Mexxay napauienbHbIMU IpsMbeIMU. [locTpoenue
TPEYrOJIbHUKA IO TPEM JIIEMEHTAM.

OcHogénas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BaJKHBIE CBOMCTBA TPEYTOJILHUKOB.

B nanHOl Teme 10Ka3bIBA€TCs OJHA U3 BAXKHEHUIIUX TEOPEM T'€OMETPUU — TEOpPEMaA O CYyMME YIJIOB
TpeyroapHuKa. OHa MO3BOJIAET 1aTh KJIACCH(PHUKAINIO TPEYTOIBLHUKOB 10 yriaaM (OCTPOYTOJIbHBIM,
IPSIMOYTOJIbHBIM, TYOYTOJIBHBIH), a TAKXKE YCTAHOBUTh HEKOTOPBIE CBOMCTBA U MPU3HAKU PAaBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

ITonsTre paccTOSHUSA MEXy NTapaJlJICIbHBIMU NIPSMBIMHA BBOJUTCS] HA OCHOBE JJOKa3aHHOU
IIPEIBAPUTEIILHO TEOPEMBI O TOM, YTO BCE TOUKH KaXJ10i U3 IBYX MapalIesIbHbIX MPSIMBbIX
paBHOYZAAJIEHBI OT IPYrOW MPSAMON. DTO MOHATHE UIPAET BAXKHYIO POJIb, B YACTHOCTHU UCIOJb3YETCS B
3a/1a4ax Ha [OCTPOCHHUE.

IIpu pemenny 3a1a4 Ha IOCTPOEHUE B 7 KIIACCE CIEAYET OIPAHUYUTHCS TOJIBKO BBIIIOJHEHUEM U
OIMCaHUEM TIOCTPOCHUS UCKOMOM (pUrypbl. B OTIENBHBIX ClTydasiX MOYXHO HPOBECTH YCTHO aHAIIU3 U
JI0Ka3aTeJIbCTBO, a AJIEMEHTHI UCCIIEI0BAHUS JOJKHBI IPUCYTCTBOBATD JIMIIb TOT 1A, KOTJa 3TO
OTOBOPEHO YCIIOBHEM 3aJa4H.

Konmponvnvix pabom: 1

5. O0o0menne U cucTeMATH3ALUA 3HAHUIN yYaIIUXCs

Ocnosnas yens. I10BTOpUTH, 3aKpenuTh U 00001UTH OCHOBHBIE 3Y H, monyueHHbie B 7 Ki1acce.
Konmponvnvix pabom: 1

o 8 kiacc:

1. YeTpIpexyroJbHUKH

MHOroyroiabHHK, BBITYKJIbI MHOTOYTOJIbHUK, YEThIpeXyroiabHUK. [lapanienorpamM, ero cBoiictsa u
npusHaku. Tpaneuus. [IpsmoyroabHUK, poMO, KBaapaT, UX CBOMCTBA. LleHTpaabHbIE U BIUCAHHBIE
yrisl. BrincanHele u onucaHHble YeThIpeXyroibHUKN OceBas U HEeHTpalbHasi CHMMETPHH.

OcnosHas yenb — U3y4UTh Hanbosiee BaXXKHbIE BUIBI YETHIPEXYTOJIbHUKOB — MapajljiesIorpamm,
MPSIMOYTOJIBHUK, poMO, KBaJpat, TpaleLuto; 1aTh MpeacTaBieHue o purypax, o0aaronmx oceBon
WJIA LEHTPAIBHOW CUMMETPUEM.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIAHHOM TEMBbI U PEIIEHUSI MHOTUX 3a]1a4 MPOBOJISATCS C
MTOMOUIBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, [T03TOMY II0JIE3HO UX TOBTOPUTH B HavaJle
U3Y4YEHHUS TEMBI.

Koumponvnvix pabom: 2

2. Iloxo0ue TpeyroJibHUKOB

ITonoGHbIe TpeyronbHukU. Teopema Paneca. Teopema o mpoNOpHHOHATBHBIX OTpe3kax. [Ipu3Haku
101001s1 TPEYroJabHUKOB. [IpuMeHeHne nogo0us K J0Ka3aTeabCTBY TEOPEM U PEUICHHIO 3a/ay.
CBoiicTBa MetnaHbl, OMCCEKTPUCHI TPEYTOJIbHUKA, TIEPECEKAIOIINXCS XOP/I, KacaTeIbHOM U CeKyIe
OcHoénas yenb — BBECTH MOHATHE MOJA0OHBIX TPEYTOJILHUKOB; PACCMOTPETh PU3HAKH OO0
TPEYrOJIbHUKOB U UX IIPUMEHEHUS.

Omnpenenenre No10OHBIX TPEYTOJIBHUKOB J1a€TCSl HE Ha OCHOBE IIpeoOpazoBaHus o100us, a uepe3
PaBEHCTBO YIJIOB U MIPONOPLUOHAIBHOCT CXOJICTBEHHBIX CTOPOH.

[Tpu3naku mo1o6us TPEYroIbHUKOB 10Ka3bIBAIOTCS C TIOMOIIIBbIO TEOPEMBI 00 OTHOIIEHUH TUIOIIA e
TPEYrOJIbHUKOB, UIMEIOIIUX 110 PABHOMY YTIIy.

Ha ocHoBe npu3HakoB Mogo0us 10Ka3bIBAETCS YTBEPKIEHUE O TOUKE MEpeceyeHus] MeInaH
TPEYrOJIbHUKA, a TAK)KE JABA YTBEPKIEHHS O IPONOPLUOHAIBHBIX OTPE3KAX B IPAMOYTOJIBbHOM
TpeyrojpHuKe. /laeTcs mpeacraBieHne 0 MeToie OJ00Ms B 3a/1a4ax Ha IOCTPOEHHUE.
Koumponvnvix pabom: 1

3. Pemenne npsiMoOyroJibHbIX TPEYroJIbHUKOB

MeTtpuueckue COOTHOLICHUS B IPSMOYTOJIbHOM TpeyroibHuKe. Teopema [Tudaropa.
Tpuronomerpuuekne GyHKIUU OCTPOTO YIia IPsIMOYrOJIbHOIO TPEYTrolbHUKA. Perenue



MPSIMOYTOJIBHBIX TPEYTOJIHHUKOB.
OcHoenas yens. BBOJATCS JIEMEHTHI TPUTOHOMETPUU — CHHYC, KOCUHYC ¥ TAHTE€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOIBHUKA F CBOHCTBA,5,55555555555955» BBIPAKAIOIINE METPUUECKHUE COOTHOIICHHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOILIEHUSI MEKy CTOPOHAMH U 3HAYCHUSIMU
TPUTOHOMETPUYECKHUX (QYHKIIMH B MPSIMOYTOJILHOM TPEYTOIbHUKE. 3aITUCh M BHIBOJI
TPUTOHOMETPUYECKHUX (OPMYJI, BBIPAKAIOIIUX CBSI3b MEXKA1Y TPUTOHOMETPUUECKUMH (PYHKIIUSIMHU
OJIHOT'O U TOTO € OCTPOro YIJia, 3HAaUeHUM CUHYCa, KOCUHYCa, TAHT€HCA U KOTaHreHca A yrioB 30°,
45°, 60°, a Tak)Ke BBEICHUE OCHOBHOI'O TPUTOHOMETPUUECKOTO TOXAeCTBA. [IpuMeHnenue Bcero
M3YYCHHOTO K PEIICHUIO IPSIMOYTOJIbHBIX TPEYTOJIHHUKOB M K PEIICHUIO 3a/1a4.
Konmponvnvix pabom: 2
4, Mmuoroyrojbauku. [l1omaas MHOTOYroJibHUKA
[ToHsATHST MHOTrOYroJIbHMKA, PAaBHOBEJIMKHUX MHOTOYIOJbHUKOB U IUIOIIAJd MHOTOYTOJIbHHKA.
[Tnomany npsiMOyToJIbHUKA, NTapajljiesiorpaMmma, TpEYrojabHUKa, TPAEUH. .
OcHoénas yenb — PaCUIUPUTh U YIIIYOUTD MOTYYEHHbIE B 5—O6 Kilaccax MpeAcTaBiIeHUs yJdaluxcs o0
U3MEPEHUU W BBIUMCICHWHM IUIOIIAJCH; BbIBECTH (OPMYIBI IUIOMAACH MPSIMOYroJbHUKA,
napajuiesiorpaMma, TpeyrojibHuKa, Tpaneuuu. ONUchBaTh MHOTOYTOJIBHHK, €r0 AJIEMEHTHI; BBITYKJIbIC
W HEBBIMYKIBIC MHOTOYTOJILHUKH. M300pakaTh M HAXOJWTh Ha PUCYHKaX MHOTOYIOJBHUK H €ro
AJIEMEHThI, MHOTOYTOJbHUK, BIIMCAHHBIM B OKPYXHOCTb, U MHOTOYTOJIbHHK, OMHCAaHHBIM OKOJO
OKPYXHOCTH. BBIBOJ (GopMyNl aJisi BBIYUCICHHS IUIOMIAEH MPSIMOYrOJbHUKA, MapajuieiorpaMmMma,
TpEYrojbHUKA, Tpamlely OCHOBHIBAETCS HA JIBYX OCHOBHBIX CBOMCTBaxX IUIOIIAJEH, KOTOpPbHIE
MPUHUMAIOTCST UCXOJsl M3 HATJBIIHBIX TPEJICTABJICHUN, a Takke Ha (opMylie IUIOMIaayd KBajapara,
000CHOBaHHE KOTOPOIi HE SBJSIETCS 00s13aTENbHBIM AJIs yyalmuxcs. JJoka3aTeabCcTBO TEOPEMBI O CyMMeE
VIJIOB BBIYKJIOTO T-YTOJIBHUKA, IUIOMAAN MPSIMOYTOJbHUKA, TUIOMIAJA TPEYroJbHUKA W TUIOIIATN
Tpaneuuu. [IpuMeHeHre N3YEeHHBIX ONPEIEICHU, TeopeM U (POPMYIT K PEIICHUIO 33/1a4.
Konmponvnvix pabom: 1
5. IloBTOpenue. Pemenune 3agaq
Ocnosnas yenw. I10BTOpUTH, 3aKpenuTh H 00001UTHL OCHOBHBIC 3YH, moryuenHbie B 8 Kiacce.
Koumponvnvix pabom: 1

VI. TemaTu4eckoe MJIaHUPOBAHUE.
Tematuueckoe MIaHUPOBAHUE TEOMETPUS 7 KAACC
2 4Jaca B HEIEIO

Howmep paznena ConeprkaHue yueOHOro MaTepuaia KonngecTBo yacoB
1. [Tpocreiimue reomerpruyeckue Gurypst 1 | 15
UX CBOMCTBA
2. TpeyroapHUKH 18
3. [TapannensHble npsimble. Cymma yriioB 16
TPEYroJbHUKA
4, OxpyxHOCTb U KpyrT. ['eomeTpuueckue 16
HOCTPOCHMSI
5. [ToBTOpEeHME yaeOHOTO MaTepraa 3
Hroro: 68

TemaTuyeckoe MIaHUPOBAHNE TEOMETPUS 8 Kaacc
2 4yaca B HEIEIIO

Howmep paznena ConeprkaHue yueOHOro MaTepuasa KonngecTBo yacoB

1. YeThIpEXyroJbHUKH 22

2. [Tomo6ue TpeyroJTsHIUKOB 16

3. Pemenue npsMoyroapHbIX 14
TPEYTrOJIHLHUKOB

4, MuoroyronsHuku. [nomanb 10
MHOTOYTOJIbHHKA

S. [ToBTOpEeHMe yueOHOTO MaTepuana 6

Hroro: 68

TemaTndeckoe ruraHupoBaHue reomeTpust 9 Kaacc
2 yaca B HEIEIIO



Howmep paznena Copepxanne yaeOHOTO MaTepuana KonunuecTBo uyacos
1. Pelenue TpeyroiibHUKOB 16

2. IIpaBmiIbHBIE MHOTOYTOJIBHUKH 8

3. JlexapToBbI KOOPJIMHATHI Ha MIIOCKOCTU 11

4. BekTopbt 12

5. I'eomeTpuueckue mpeodpazoBaHUs 13

6 IToBTOpCHME 8

Uroro: 68

VIl. Onucanme MaTepHaJIbHO-TEXHHUYECKOI0 o0ecneuyeHusi 00pa3oBaTeIbHOIO Mpouecca

IleuaTHble MOCOOUS

=

Hopmamushole OOKVMBHI’I’Zbl

®enepanbHbli rocyJapCTBEHHBIN cTaHAapT O0IIEro CpeAHEroo0pa3oBaHusl.

[IpumepHBbIe TporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. Matemaruka. (CTaHgapThl BTOPOIO
nokosieans ). — M.: I[Ipocsemienue. 2010.

[IpumepHoii mporpamMmsl 1o Kypcy reomerpuu (7 — 9 kiacchl), CO3AaHHON Ha OCHOBE €MHON
KOHIIETILIMY NPENOAaBaHusl MaTeMaTUKH B CpeHel 1iKoJe, paspadoTanHoil A.I'.Mep3iskoM,
B.b.ITononckum, M.C.Skupowm, /I.A. HoMiupoBCKUM, BKIIFOUEHHBIX B CUCTEMY «AJITOPUMT
ycnexa» (M.: Benrana-I'pad, 2014) u obecrieuena YMK st 7-9-ro kinaccoB «I'eomerpust — 7»,
«"eomerpust — 8» u «'eomerpust — 9»/ A.I'.Mep3musik, B.b.Ilomonckuii, M.C.SIxup/M.: Benrana-
I'pad, 2014.

Y poku reoMeTpun ¢ MpUMEHEHHEM HH(POPMALMOHHBIX TeXHOIoTui. 7-9 kiaccel./E.M.CaBueHko.-
3 uzn., crepeotuil. — M.: [1nanera,2015

Cnpagounsle nocodus, HAYYHO — HONYIAAPHASL U UCIMOPUUCCKAS Tumepamypd

1.

agrwd

ITepmu C.C., Ilepau b.C. CtpaHuibl pycCKOW HCTOPUU HA YpOKax MaTeMaTUKH. — M. :
[Tenaroruka-IIpecc,1994.

Mapsirua.N.@., Epranxuesa JI.H. Harnsinnas reomerpus. — M. :MHUPOC,1995.

dapkoB A.B. Maremarnueckue onumnuansl B mkose : 5-11 kmacceel. M.: Aiipuc-IIpecc, 2005.
Ounuknonenus aiua gere. T.11 : Marematnka. — M.: ABanrta+,2003.

MaremaTuka B peOycax, KpoccBop/ax, YailHBOpiax, KpUITorpaMMax, 7
kiacce/C.C.XynanaBa/Mocksa: lllkonsHas npecca, 2003 («bubnuoreka xxypHana «MaTtemaTrka B
LIKOJIE» BbIM.23)

[Muaypun JI.®. 3a crpanunamu yuebHuka anreopsl/ JI.O . Iuaypun. — M: Ilpocsemienue, 1991.
@®opMUpOBaHUE BHIYMCIUTENBHBIX HABBIKOB HAa YpOKax MateMaTtuku 5-9 xiaccsl/H.H. XneBHok/
M.:Hnekca, 2011

YuyeOHO-MeToANYeCKHEe KOMILJIEKThI

1. Teomerpus: 7 knacc: yueOHUK JUIsl ydaluxcs o01eo0pa3oBaTeabHbIX yupexaenuit/ A.l.
Mepsnsik, B.b. Tlononckuit, M.C. SAkup. — M. :Benrtana-I'pad, 2020.

2. T'eomerpus: 7 kinacc: TuAaKTUYECKHE MaTepHalibl: COOPHUK 33a]a4 M KOHTPOJIbHBIX pabot/ A.l.
Mepsnsik, B.b. Tlononckuit, M.C. Skup. — M. :Benrtana-I"pad, 2020.

3. T'eomerpus: 7 knacc: meronundeckoe nocooue/ E.B. bynko, A.I'. Mep3nsk, B.b. ITononckwit,
M.C. Axup. — M. :Benrana-I'pad, 2019.

4. Teomerpus: 8 kiacc: ydeOHUK AJIS yHalIUXCsl 0011e00pa3oBaTeNbHbIX yupexxaeHuid/ A.l.
Mep3snsik, B.b. Tlononckuit, M.C. SAkup. — M. :Benrtana-I'pad, 2019.

5. T'eomerpus: 8 kinacc: TuaakTUYECKHEe MaTepHalibl: COOPHUK 3a7]au M KOHTPOJIBHBIX padot / A.T.
Mepsnsik, B.b. ITononckwuii, M.C. SIkup. — M. :Benrana-I"pad, 2018.

6. T'eomerpus: 8 kmacc: meroaudeckoe nocooue/E.B. bymko, A.I'. Mep3nsk, B.b. TTononckuit,
M.C. Axup. — M. :Benrana-I'pad, 2019.

7. Teomerpust: 9 knacc: ydeOHUK ISl yUaIuxcst oouieoopa3zoBaTenbHbIX yupexaeHuit/ A.l.
Mepsnsik, B.b. ITonouckuit, M.C. Slkup. — M. :Benrana-I'pad. 2020



8. T'eomerpust: 9 kiacc : TUIAKTUYECKHE MaTepHalIbl: COOPHUK 3a7ay U KOHTPOJBHBIX padot/ A.T.
Mepsnsik, B.b. ITonouckuit, M.C. Slkup. — M. :Benrana-I"pa¢.2019

9. Teomerpus: 9 kmacc: meroaudeckoe nocodue/E.B. bymko, A.I'. Mep3nsk, B.b. TTononckuit,
M.C. Axup. — M. :Benrana-I'pad. ,2019

Yueono-npakxmuuecxkasn u yueono-1aoopamopnoe 060pyoosarnue

Jlocka MarHUTHas.

Ha6op reomerpuueckux ¢puryp ( 1€MOHCTPAIIMOHHBINA M pa3gaTOuHBIN).

Hab6op reomerpuueckux ten( AeMOHCTPAMOHHBIN U pa3JaTOYHBIN).

KoMIIIeKT 4epTEKHBIX HUHCTPYMEHTOB (KJIACCHBIX U Pa3/1aTOYHBIX): JIMHENKA, TPAHCIIOPTUD,
yrosbHUK (30°, 60°), yrompHuk (45°, 45°), nupKynb.

5. Pa3zmarounsiii Mmatepuai mo pasuenaam reoMeTpuu 7-9 Kii.

el N

IKPAHHO-38VKO8blE ROCOOUS
1.DVD «I"eomerpus 7-9 kmnaccel»
2.DVD «Ypoxu reometpun 7-9 knaccel» Kupumn u Medoauit
Texnuueckue cpedcmea 00yuenua (cpedcmea UKT)
1.MHTEepakTBHAs 1OCKA.
2.MynbTUMEIUINHBIA TPOEKTOP.
3.HoyTtOyk.
I11. Il;ianupyemble pe3yabTaThl 00y4eHusi reoMeTpuu B 7-9 kiaccax

I'eomerpuueckue Gurypst
Buinycknux nayuumcs:
* [10JIB30BATHCS SA3BIKOM F€OMETPHUM JUISl ONMCAHUS IIPEIMETOB OKPYKAIOIIEro MUPAa U UX B3aWMHOIO
PacnoIoKeHUS;
* pacrio3HaBaTb M H300pakaThb Ha 4YepTe)kaXx M pPHUCYHKaxX TreoMeTpuyeckue GUrypsl M X
KOH(Urypauuu;
* KJ1TaccU(pULMPOBATh FeOMETpUIECKUE PUTYPHI;
* HaXOJIUTh 3HAYECHUS JUTMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M UX OTHOIIEHUS, TPATyCHYIO MEPY YIJIOB OT
0° no 180°, mpuMeHsisl ONpeaesieHus,, CBOMCTBA M MPU3HAKU (UTYp M MX 3JI€MEHTOB, OTHOILEHHS
¢uryp (paBeHCTBO, 10/1001€, CHAMMETPHUH, IOBOPOT, NapajljIeNIbHbII epeHoc);
* OIIEPUPOBATh C HAYAJbHBIMU MOHATHSIMH TPUTOHOMETPHUM U BBINOJIHATH JIEMEHTAPHBIE ONEPALUU
HaJ pYHKIHSIMHU YTJIOB;
* IOKa3bIBaTh TEOPEMBI;
* pemarth 33Ja4u Ha JI0Ka3aTeIbCTBO, OMUPASICh HA U3YUYEHHbIE CBOMCTBA (PUTYp U OTHOLIECHUH MEXIy
HUMU 1 IPUMEHSS U3YUEHHBIE METO/IbI IOKA3aTENbCTB;
* peliath HECJOXKHBIE 33JaYd Ha IOCTPOEHHE, MPUMEHSS OCHOBHBIE aJITOPUTMbI TOCTPOEHUS C
MTOMOUIBIO IUPKYJIS U JINHENKH;
* pemarth npocTeiiye IIaHUMETPUYECKHE 3a/1a4l B IPOCTPAHCTBE.
Buinycknux nonyuum 603moducHocmy.
* OBJIQJIETh METO/IaMU pEIICHUs 3a7au Ha BBIYMCIEHUS U JI0KA3aTelIbCTBA: METOJOM OT NMPOTHUBHOIO,
METOOM MOA00US, METOI0M Iepedopa BAPHAHTOB U METOZOM I'€OMETPUYECKHX MECT TOYEK;
* IpUOOPECTH OMNBIT MPUMEHEHHUS alredpanyeckoro M TPUTOHOMETPUYECKOro ammapara U uaei
JBUKEHMS TIPU PELLIEHUH T€OMETPUUECKUX 3a]ady;
* OBJAJIETh TPAJAULMOHHOM CXEMOM pelleHus 3aJad Ha IOCTPOCHHE C TOMOIIBI0 LHUPKYIS U
JUHENKU: aHAJIN3, TOCTPOECHHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;
* Hay4UThCSA pemarpb 3aJa4uu Ha
MOCTPOEHHE METOAOM I'€OMETPUYECKOr0 MECTa TOUEK U METO/I0M 10/100us;
* IPUOOPECTH OMBIT UCCIEIOBAHUS CBOWCTB IUIAHUMETPUUECKUX (UTYp C MOMOILBIO KOMITBIOTEPHBIX
IIpOrpaMmM;
* IPUOOPECTHU OIBIT BHINOJIHEHHSI TPOEKTOB.

H3mepenune reoMeTpu4eckiux BEAUYHUH
Buinycknux nayuumes:
* HCII0JIB30BATh CBOICTBA M3MEPEHUS JJIUH, IJIOUIael U YIJIOB IIPU PELICHUH 33[a4 Ha HAXO0XKJEHUE
JUIMHBI OTPE3Ka, IJIUHBI OKPYKHOCTH, JUTMHBI AYTH OKPYKHOCTH, TPaAyCHOU MEpBI yIIIa;




* BBIYUCIIATH TUIOMIAAN TPEYTOJIBHUKOB, MPSMOYTOJIbHUKOB, apaJljIelorpaMMOB, Tpaneuid, KpyroB u
CEKTOPOB;
* BBIUUCIIATH JAJMHY OKPYXHOCTH, JJTUHY IYTH OKPYKHOCTH;
* BBIUUCIIATh JJIMHBI JIMHEHHBIX 3JEMEHTOB (UIYyp M HX YIVIbl, UCHOJIb3yd (HOPMYJIbl UIMHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUIOIAAEH GUryp;
* pelaTh 3aJjauyd Ha JI0Ka3aTeJIbCTBO C UCIOJIb30BaHUEM (DOPMYIT IJIMHBI OKPYKHOCTU M JUIMHBI AyTH
OKpY>KHOCTH, (hopMyn miomaneit puryp;
* pelaTh NPAaKTUYECKUE 3a/laud, CBA3AHHBIE C HAXOXKACHUEM I'€OMETPHUYECKUX BEJIMYMH (HMCHOIb3Ys
IpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA).
Buinycknux nonyuum 603moicHocms HAYUUMbCA:
* BBIUMCIIATh IJIOMIAAU  (UTYp, COCTaBJICHHBIX M3 JBYX MJIM 0Oojee MpsSMOYTOJIbHUKOB,
napajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;
* BBIUMCIIATh  IJIOMIAAM  MHOTOYIOJBHHKOB,  HCHOJB3ysd  OTHOLICHHS  pPAaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;
* IPUMEHATH aNreOpanyecKuil U TPUTOHOMETPUUECKUH ammapaT W HJEH JBWKCHUS NPH PEIICHUU
3aJ]a4 Ha BBIUMCIICHUE 11011 MHOTOYTOJIbHUKOB.

Koopannarst
Buinycknux nayuumcs:
* BEIUUCIIATH JUTMHY OTpe3Ka I0 KOOPJHMHATAM €ro KOHIIOB; BBIYHCISATH KOOPIMHATHI CEPEIHHBI
OTpe3Ka;
* UCTIOJIH30BATh KOOPIMHATHBIA METO JUIS U3YUEHHS CBOMCTB MPSMBIX M OKPY)KHOCTEH.
Buinycknux nonyuum 603modcHocmy:
* OBJIAZICTh KOOPJAWHATHBIM METOZOM PEIICHUS 33/1a4 Ha BRIYMCICHHS U JI0KA3aTEILCTBO
* IPUOOPECTH OIBIT UCIOJIB30BAaHUS KOMIBIOTEPHBIX IpPOrpamMM I aHajiu3a 4YacTHBIX CIy4aeB
B3aMMHOTO PACIIOJIOKEHHS OKPYKHOCTEH U IPSIMBIX;
* IPUOOPECTH ONBIT BBIIIOJHEHU NPOEKTOB Ha TeMy «lIprMeHeHne KOOpJMHATHOrO METojAa IpHU
pelIeHUH 3329 Ha BEIYMCIICHUS B JJOKAa3aTeIbCTBAY.

BekTopbl
Beinycknuk nayuumcs:
* ONEPUPOBATh C BEKTOPAMH: HAXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX T€OMETPUUYECKH,
HaXO/UTh BEKTOP, PABHBIA MPOU3BEACHUIO 33JAHHOTO BEKTOpa Ha YHCJIO;
* HAXOAUTh JUISI BEKTOPOB, 3aJaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpa, KOOPAMHATBI CYMMBI H
pPa3sHOCTH JIBYX W Ooyiee BEKTOPOB, KOOPAWHATHI MPOM3BENEHHUS BEKTOpAa HA YWCIO, MPUMEHSS NpU
HE00XOMMOCTH COYETaTeIbHBIN, IEPEMECTUTENbHBIN U pacpeeTUTEIbHbII 3aKOHBI,
* BEIYUCIIATH CKAISIPHOE MTPOU3BEJICHNE BEKTOPOB, HAXOAUTH YTOJI MEX/Y BEKTOPaMH, YCTaHABIHBATD
NEePIEHAUKYISAPHOCTD MPSIMBIX.
Buinycknux nonyuum 603modcHocmy:
* OBJIaZIETh BEKTOPHBIM METOJIOM JUIsl PELIeHUs 3ajjad Ha BBIYMCIICHUS U JJ0Ka3aTeNbCTBA.



