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HosicHuTeIbLHAA 3anIMCKA.
OmBnaneHue y4allUMUCS CUCTEMOH TI'€OMETPHYECKMX 3HAaHMW M yMEHMH HE0OXOJMMO B IOBCEJHEBHOM XHM3HHW [UIS
N3y4YEHUs CMEXKHBIX JUCLUIUIMH U IPOJOJDKEHUsI 00pa30BaHUsL.

[MpaxkTHueckast 3HAYMMOCTb HIKOJIBHOTO Kypca TeoMeTpHu 00yCIIOBJIeHa TeM, YTO €€ 00BbEKTOM SBISIOTCS MPOCTPAHCTBEH -
HbIEe (OPMBI U KOJMYECTBEHHBIC OTHOMICHUS NEHCTBUTEIBHOTO Mupa. ['eomMeTprudeckast IOArOTOBKA HEOOXOMMMA I TIOHUMAHUS
[IPUHLMIIOB YCTPONCTBA U MCIIOJIb30BaHUS COBPEMEHHOW TEXHUKHU, BOCIPHUSTHS HAYYHBIX U TEXHUYECKUX IOHATUI U uae. Matematu-
Ka SIBIICTCSI A3BIKOM HayKH W TeXHUKH. C e€ MOMOINIbI0 MOAEIMPYIOTCS M M3Y4aloTCsl SBICHHS M IIPOLECCHI, MPOUCXOIIIINE B
TIPUpPOTIE.

I'eomertpus sIBISIETCS. OJHIM M3 OTIOPHBIX IPEAMETOB OCHOBHOH IIKOJIBI: OHA 0OECIIeYNBaET M3yUCHUE APYTUX TUCHUILINH. B mep-
BYIO O4epeb 3TO OTHOCHTCS K MPEeJMETaM €CTECTBCHHOHAYYHOTO IMKJIA, B YACTHOCTH K (u3uKe. Pa3BHUTHE JIOTHYECKOTO MBIIIIC-
HUS YYaIXCsl TPU 00y4eHUH TeOMETPHHU CIIOCOOCTBYET TAKXKE YCBOSHHUIO NPEIMETOB I'yMaHUTapHOTO 1MKIa. [IpakTniyeckue yMeHuUs
1 HaBBIKK TEOMETPUUYECKOT0 XapakTepa He0OXOMMBI TSl TPYIO0BOH JIEATENEHOCTH U TPO(ECCHOHAIBHON MOATOTOBKU LIKOJIBHUKOB.

Pa3BuTHe y ydamuxcst IpaBUIIBHBIX NPEJICTABICHUH O CYIIIHOCTH U MPOUCXOKACHUN TE€OMETPHUECKIX a0CTPAKINiA, COOTHOLIEHUH
peanbHOro U HIeaJbHOIO, XapaKTepe OTPaKEHUs MaTeMaTU4eCKOM HayKoH SBIEHUI M IPOLECCOB peaJbHOr0 MHpa, MECTe
TeOMETPHHM B CHUCTEME HAyK M POJM MaTeMaTHYECKOro MOJCIMPOBAaHWS B HAayYHOM IIO3HAHMM W B TPAKTHKE CIIOCOOCTBYET
(OpPMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS yUAIIMXCsl, @ TaKke (JOPMUPOBAHHIO KAUECTB MBIILICHUS, HEOOXOAUMBIX TSI a/lanTaliui
B COBpEMEHHOM MH()OPMAITIOHHOM OOIIIeCTBE.

TpeOyst OT yJanmxcst yMCTBEHHBIX M BOJIEBBIX YCHJINH, KOHLIIEHTPAIMN BHUMAHNS, aKTHBHOCTH Pa3BUTOrO BOOOPaKEHHS, TCOMET-
pHs pa3BUBAET HPABCTBEHHBIC YEPTHI JIMYHOCTH (HACTOWYMBOCTD, LIENIEYCTPEMIEHHOCTD, TBOPUECKYIO aKTHBHOCTB, CAMOCTOSITETLHOCTB,
OTBETCTBEHHOCTb, TPYIOIIO0HE, TUCIUIIMHY U KPUTUYHOCTD MBIIIJICHNS) 1 YMEHHE apryMEHTHPOBAHO OTCTaMBaTh CBOHM B3TJISIBI
1 yOeXXIeHNs, a TaKXKe CIIOCOOHOCTh IPUHUMATh CaMOCTOSITENIBHBIC PEILICHUS.

['eomeTpust CYIIECTBEHHO pacIIUpsieT KPyro3op Y4alluxcsl, 3HaKOMsI MX ¢ HHIYKIUEH U JenyKIHel, 0000IeHneM 1 KOHKpeTH3a-
e, aHaJIM30M M CHHTE30M, Kiaccu(uKaluueil 1 cucremarusanuei, abcTparupoBaHueM, aHAJIOTHed. AKTHBHOE HCIIOJIb30BaHUE
3a71a4 Ha BCEX 3Tarax y4eOHOro mpouecca pa3BUBaeT TBOPUECKHE CIOCOOHOCTH IIKOJIbHUKOB.

[pu oOyueHun reomMeTprn GOPMHUPYIOTCS YMEHHUsI M HaBBIKM YMCTBEHHOT'O TpyJia — IUIAHMPOBaHUE CBOEH paboThl, IIOUCK pa-
ITHOHAJIbHBIX HyTeﬁ eé BBINIOJIHCHUSA, KPUTUYCCKAsA OLICHKA PE3YyJIbTAaTOB. B Tpouecce o6y11eH1/151 reOMETPUU MKOJIbHUKW JOJDKHBI Ha-
YUYUTHCA H3JIaraTb CBOU MBICIIM SICHO W HCYUCPIIBIBAIOMIC, JITAKOHUYHO U éMKO, npuo6peCT1/1 HaBbIKU qéTKOFO, AKKypaTHOTo H
TPaMOTHOTO BBITIOJTHEHHSI MATEMaTHIECKHIX 3aIIACEH.

Bakneiiei 3aa4ueli IKOJIBHOTO Kypca T€OMETPUH SBISIETCS Pa3BUTHE JIOTHYECKOTO MBIIIIEHNS ydanmxcs. Camu 0OBEKTHI Teo-
METPUYECKUX YMO3AaKIIOUCHUH W NPUHATHIE B TEOMETPUH NPaBWIa UX KOHCTPYHPOBAHUS CIOCOOCTBYIOT (JOPMHPOBAHUIO yMme-
HHUIf 00OCHOBBIBATh M JIOKa3bIBaTh CYXXICHUS, IPUBOAUTL YETKHE ONPENEICHNUS, PAa3BUBAIOT JIOTHUECKYI0 MHTYHIIMIO, KPaTKO M Ha-
TJIAHO BCKPHIBAIOT MEXAaHM3M JIOTHYECKHX IOCTPOCHHH M yd4aT WX HNPUMEHEHHIO. TeM CaMbIM I'eOMETpHs 3aHUMAacT BeIyliee
MeCTO B (JOPMHUPOBAaHNH HAYYHO-TECOPETHIECKOTO MBIIUICHHS IIKOJIHHUKOB.

PackpbiBasi BHyTPEHHIOIO TapMOHHIO MaTeMaTHKH, ()OPMUPYsI IOHUMAHUE KPacoThl M U3SIIECTBA MATEMAaTHIECKUX PaCCYKICHHH,
CHOCO6CTBy$[ BOCTIPUATUIO TCOMETPUYCCKUX (bOpM, YCBOCHHIO TOHATUA CUMMETPUU, TCOMETPUS BHOCUT 3HAYNTEILHBIN BKJIaa B OCTEC-
THYECKOE BOCIHTAaHUE ydamuxcs. E€ m3ydeHHe pa3BHBaeT BOOOpa)keHHE IIKOJIBHUKOB, CYIIECTBEHHO oOOramaeT M pa3BHBAeT HX
TIPOCTPAHCTBEHHBIC TPEICTABJICHUSA.

KoHuenuusi nporpaMmsl.

I'maBHOI Lesnpi0 00pa3oBaHMs SBIISIETCS Pa3BUTHE peOEHKA KaK KOMIETEHTHOH JIMYHOCTH Iy TEM BKIIFOUEHHS €TO B PA3JIMUHBIC
BU/IbI [ICHHOCTHOH YEJI0BEUECKOH EeATEIbHOCTH: y4eOa, TO3HAHMUsI, KOMMYHHUKALHS, POEeCCHOHATBLHO-TPYIO0BOH BBIOOD, IMYHOCTHOE
caMOpa3BUTHE, ICHHOCTHBIC OPUEHTALINH, TOUCK CMBICIIOB JKH3HenesTeNnbHOCTH. C 3THX MO3MIHMI 00yueHne paccMaTpUBaeTCs KakK
MIPOLIECC OBJIAJICHUSI HE TOJBKO ONPEAEICHHONW CyMMOHN 3HaHMH M CHCTEMOW COOTBETCTBYIOIIMX YMEHHWH M HAaBHIKOB, HO M Kak
TIPOLIECC OBIAZCHHS KOMIICTCHIIMSIMH.

Pabouas mporpamma yueOHoro mpeamera «['eomerpusi. 7-9 Kiacc» cOCTaBjieHa HAa OCHOBAHWU CIEAYIOUIUX HOPMATHBHO-
MPaBOBBIX JOKYMEHTOB:
1.denepanbHOro rOCYIapCTBEHHOTO 00Pa30BaTEILHOIO CTaAHIapTa OCHOBHOIO 0011ero oopa3oanus / MUHHCTEPCTBO
obpaszoBanust u Hayku PO. — M.: IIpoceenienne, 2011 (CtangapTs! BTOporo nokojenus). [Ipukas Munucrepctsa o0pazoBaHus U
Hayku PO ot 17.12.2010 Ne 1897.
2.DynamMeHTaNBHOTO sipa coaepxaHus obmero obpaszosanus /Ilox pen. B.B. Kosnosa, A.M. Konnakosa. M.: Ilpocsemienue,
2011.
3.®enepanbHoro 3akoHa PO "O06 obpazoBanun B Poccuiickoit @eneparn” Ne 273-03.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHO# 00pa3oBaTEIBHOI MPOrpaMMBI OCHOBHOTO 00mIero oopasosanus ot 28.08.2015.
6.Paboueii mporpammel k yueOnuky JI.C. Atanacsna, B.®. ByryzoBa. m ap. 7-9 kiaccel: yueOHoe mocobue ISt
obmeobpazoBarenbHBIX oprann3anuit/B.d.byty3os. M.: [IpocBemenue, 2016.
7. Paboueii mporpammsl o reometpun kK YMK JI.C. Artanacsna, B.®. Byry3osa. 7-9 xmaccer /Cocrasurens [.J1.Macnakosa. M.:
Bako, 2014.
8. Paboune mporpammsl o yueouukam JI.C. Atanacsina, B.®. Byry3oa. u np. 7-9 xnaccel. - Bonrorpan: Yuurens, 2012

O6paBOBaHI/IG B COBPEMCHHBIX YCJIOBUAX IMMPHU3BAHO 00ecrneunTsb (l)yHKL[I/IOHEU'H)HyIO T'paMOTHOCTb U COLIMAJIBHYIO aJAallTalluto
06yqa}0mnx051 Ha OCHOBC HpI/IO6p€T€HI/I$I HUMHU KOMIICTCHTHOCTHOT'O OIIbITa B C(1)epe Y4y€Hus, IMO3HAHMA, HpO(I)GCCI/IOHaJ'ILHO'
TPpYyAOBOI'O BLI60pa, JIMYHOCTHOT'O pPa3BUTUA, LNCHHOCTHBIX OpPUCHTAUMU U CMBICJIOTBOPYCCTBA. 2T0 npegonpeacisacT
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HANpaBJICHHOCTb IieJied o00ydeHHs Ha (OPMUPOBAHME KOMIICTEHTHOM JIMYHOCTH, CIIOCOOHOW K JKM3HEACSTENBHOCTH H
CaMOOIpPEEICHUI0 B MH(OPMALMOHHOM OOIIECTBE, SICHO TPEACTABISIONICH CBOM NOTEHLIMAJIbHBIE BO3MOXHOCTH, PECYPCHl U
CrocoOBI peaTM3aIii BEIOPAHHOTO KHU3HEHHOTO TYTH.

Hean o0yuyeHus reoMeTpHH:

e  OBJAJEHHE CUCTEMOW Te€OMETPHUYCCKUX 3HAHUN U YMECHUH, HEOOXOAUMBIX I TPUMEHEHHUS B IPAKTHICCKON
JEATETbHOCTH, U3yUCHUS] CMEKHBIX TUCIUILINH, TPOAODKEHHS 00pa30BaHHUS;

e  MHTENIEKTyaJbHOE Pa3BUTHE, (POPMHUPOBAHNE KAYECTB JTUIHOCTH, HEOOXOIUMBIX YEOBEKY IS TOJHOIIEH HON JKU3HH B
COBPEMEHHOM OOIIECTBE: ICHOCTh ¥ TOYHOCTH MBICIIN, KPUTUYIHOCTD MBIIITICHHUSI 1 HHTYHINH, JIOTHIECKOE MBIIITICHHUE,
9JIEMEHTHI AITOPUTMHUYECKON KYyJIbTYPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIIOCOOHOCTD K TIPEOI0JICHUIO
TPYAHOCTEN;

e  (opmupoBaHue npecTaBIeHUI 00 UIEsIX U METOJIaX MaTEMaTHKN KaK YHHBEPCAIBLHOTO S13bIKa HAYKH U TEXHHUKH;
CpeaCTBa MOJICINPOBAHUS SIBICHUHN U IIPOIIECCOB,

e  BOCIUTAHUE KYJIbTYpPhI JMYHOCTH, OTHOLIEHHUS K MaTeMaTHKe KaK K 4aCTH 00IedYeI0BeYeCKOM KyIbTyphl, HOHUMAHUS
3HaYMMOCTH MAaTEMATHKH U1 HAY9HO-TEXHUYECKOTO ITPOrpecca;

IIpeanonaraercs pealn3oBaTh KOMIETEHTHOCTHBIN, IMYHOCTHO-OPUEHTUPOBAHHBIH, AEATENBHOCTHBIN MOAXOAbI, KOTOPBIE
OTIPENICIIAIOT 3a/1a4U O0yUCHHUS:

e TpuoOpeTeHHe 3HAHUK M YMEHHH ISl HCTIOTIH30BAaHMUS B IPAKTHUCCKON NEATSIFHOCTH U TIOBCETHEBHOW JKU3HU;

e  OBJIAJICHHE CIIOCOOAMH ITO3HABATEIBHON, HH(OPMAIIMOHHO-KOMMYHHKATUBHOHN U pe(ICKCUBHON JIESTENbHOCTH

®  OCBOCHHE IT03HABATEIHHOH, HHPOPMAMOHHOW, KOMMYHHKATUBHON, pe(hIeKCHBHOW KOMITETCHIIHSAMHU;

®  OCBOCHHUE OOIIEKYJIbTYPHOM, MPAKTUIESCKON MATEMAaTHUCCKOM, COIUATTbHO-THYHOCTHON KOMIICTCHIHSIMHU, YTO

IIpe/Ioaraer:

06wexyIbmypHy1o komnemenmuocms (OpMHUPOBaHKE MPEACTABICHUT 00 UICSIX U METOaX MATEMATHKH, O MATEMAaTHKE
KaK YHUBCPCAJIbHOM A3BIKE HAYKH, CPEACTBE MOJACTIUPOBAHUSA SIBJICHHH U Ipo1EeCcCoB; (I)OpMI/IpOBaHI/Ie IIOHUMAaHUs, 4YTO
reoMeTpuueckre GopMbl SBISIOTCS HCATU3UPOBAHHBIME 00pa3aMH pealibHbIX 0O BEKTOB);

NPAKMU4ecKyio Mamemamuieckyio KomnemeHm1ocms (OBIaJCHUE A3bIKOM I'€OMETPUH B YCTHOW M MUCbMEHHOH (opme,
TeOMETPUYECKIMU 3HAHMSAMHU M YMCHUSAMH, HEOOXOJUMBIMH [UIS M3YYEHHS IIKOJIbHBIX €CTECTBEHHO-HAYYIHBIX
JVCLUILINH; OBJIJACHHS NPaKTHIECKUMH HaBBIKAMHU HCIIOJIb30BAHUS I€OMETPHUYECKIX HHCTPYMEHTOB JUISl M300pasKeHNUS
(uryp, HAXOXKICHUS UX Pa3MEPOB);

COYUANLHO-TUYHOCIHYIO KOMREeMenmHocny (Pa3BUTHE JTIOTUYECKOTO MBIIIICHHUS, AITOPUTMUYECKON KyJIBTYPBI,
MPOCTPAaHCTBEHHOTI'O BOOOPA)KEHHU S, HHTYHIINH, KOTOPBIE HEOOXOAUMBI TS IPOJOIDKCHUS 00pa30BaHuUs U LIS
CaMOCTOSITCIIbHOM JACATCIBHOCTHU, Q)OpMI/IpOBaHI/Ie YMEHUA NPOBOJAUTH apryMCHTAIIUIO CBOCTO BI)I60pa WK XoJa peIICHUA
3aJa4uu; BOCIIMTAaHUC CPCACTBAMU MATEMATHUKHU KYJbTYPhI JINYHOCTU Y€PE3 3HAKOMCTBO C HCTOpHCﬁ reoMeTpuu,
HBOJIIOIIMEN TEOMETPUUECKUX HJIEH).

Komnemenmmnocmuutii n00x00 onpenessieT Clieyrolye 0COOSHHOCTH MPETbSIBICHUSI COJICp KaHUsi 00pa30BaHMUs: OHO MPEICTABICHO
B BHJIE TpPEX TEMaTHYeCKUX OJIOKOB, obecrieynBarolMX (OpMUpOBaHHE KOMIIETEHIMH. B mnepBoM OJ0Ke MNpeacTaBiIeHbI
JUITAKTHYCCKHUE COAUHUIIBI, 06ECHCLII/IBaIOH_[I/Ie COBCPIICHCTBOBAHUEC T'COMCTPUYCCKUX HABBIKOB. Bo BTOPOM - JUAAKTUYCCKHUE
€IMHUIBI, KOTOpBIE COZAEp)KaT CBEICHHUS W3 WCTOPHUHM TEOMETpUH. OJTO colep)kaHue oOydeHHWs sBisieTcss 0a3od Uil pa3BUTHS
KOMMYHHKATHBHOW KOMIICTEHIMHM Yy4Jamuxcsi. B TperbeM OJlOKe IpeACTaBiIeHBl UIAKTUYECKHE EIMHHIBL, OTPaXKarolye
NH(POPMAIMOHHYIO KOMIETEHIINIO M 00ECTIeUMBAIOIIHE Pa3BUTHE YUeOHO-TI03HABATENBEHOM U peIICKCHBHOM KOMITETEHIUH.
[MpuHImme! 0TOOpa coepskanHus CBSI3aHBI C MPEEMCTBEHHOCTHIO Lieyiel 00pa30oBaHMs Ha Pa3NIMYHBIX CTYIEHSIX M YPOBHSAX OOydYeHHs,
JIOTHKOW BHYTPHUIIPEAIMETHBIX CBSI3€H, a TAKXKe C BO3PACTHBIMHU OCOOCHHOCTSIMH Pa3BUTHS YUaIIXCSl.

Juunocmnan opuenmayusn o6pazoBaTEIHLHOTO MPOIIECCa BRISBISIET IPHOPUTET BOCIIUTATENBHBIX M Pa3BUBAIOIINX IIeIel 00ydeHusI.
CrocoOHOCTh yJyamuxcs MOHUMaTh MPUIHUHBI U JIOTUKY PA3BUTUA MATEMATHYCCKUX MTPOECCOB OTKPLIBACT BO3MOXKHOCTD JIJIsA
OCMBICJICHHOT'O BOCTIPUSITHS BCETO Pa3HOOOpa3ys MUPOBO33PEHUECKHX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIIUX B COBPEMEHHOM
mupe. Cucrema y4eOHBIX 3aHATHI MPU3BaHA CIOCOOCTBOBATH PA3BUTHIO JINYHOCTHON CaMOMICHTH(UKAIINHI, TyMaHUTAPHON
KYJbTYPBbI HIKOJIbHUKOB, UX HpI/IO6IJ_[eHI/IIO K €CTECTBEHHO-MaTeMaTHUYECKON KYJbTYPE, MOTUBAIIUU K COLIMAJIbHOMY ITO3HAHUIO U
TBOPYCCTBY, BOCIUTAHUIO JINYHOCTHO U O6IJ_IECTBCHHO BOCTpe6OBaHHbIX Ka4€CTB, B TOM YHUCJIC TPAKIAHCTBEHHOCTH, TOJICPAHTHOCTH.
Jeamenbrhocmmuplii n00X00 OTPaXaeT CTPATETHUIO COBPEMEHHOH 00pa30BaTeNbHOM MOJUTHKN: HEOOXOAMMOCTh BOCITUTaHUS
YeJI0BeKa U Ipak/laHNHa, HHTETPUPOBAHHOTO B COBPEMEHHOE MY OOIIIECTBO, HAIEJIEHHOTO Ha COBEPIICHCTBOBAHHE 3TOTO
obmecTBa. CucreMa ypoKOB COPHEHTHPOBaHA HE CTOJIBKO Ha Tepeaavy «rOTOBBIX 3HAHUI», CKOJIIBKO Ha ()OPMHPOBAHUE
AKTHBHOHN JIMYHOCTH, MOTUBHPOBAHHOM K caM000pa30BaHuUIo, 00J1a1at01e JOCTaTOYHBIMI HAaBBIKAMH M TICHXOJIOTHYECKUMU
YCMaHOBKaMH K CaMOCTOSITENIEHOMY ITOUCKY, 0TOOpY, aHAJIM3Yy U UCIIOJIb30BAHHIO HH(POPMALUH. DTO MOMOXKET BBITYCKHUKY
a/IaNITHPOBATHCS B MUpE, I 00beM HH(OpPMALIK pacTeT B FeOMETPUUYECKON IPOrPEeCCHH, I/l colnaibHas 1 npodeccroHanbHas
YCHEIMIHOCTE HAIPAMYIO 3aBUCAT OT IMIO3UTUBHOI'O OTHOIICHUA K HOBAlIUAM, CAMOCTOATCIBHOCTHA MBINIJICHUA 1 HHUIIMATUBHOCTH, OT
TOTOBHOCTHU ITPOABJIATH TBOpquKI/Iﬁ oaxod K A€y, UCKAaTh HECTAHAAPTHBIC CIIOCOOBI peICHUA HpO6HCM, OT KOHCTPYKTHBHOI'O
B3aHMOIIeﬁCTBPI5I C JIJKOAbMU.

Junaktudeckas MOIeNIh 0OY4IeHHUS U NeJarOTMIeCKHe CPEACTBA OTPAXKAIOT MOJIEPHU3AIMIO OCHOB Y4eOHOT0 TIporecca, ux
MIEPEOPUECHTAIINIO HA TIOCTHKEHNE KOHKPETHBIX PE3yJIbTAaTOB B BHJIE C(HOPMUPOBAHHBIX YMEHHUH U HABBIKOB YUAIIHXCS,
0000IIeHHBIX CcIT0c000B nesTenpHOCTH. DopMUpOoBaHHE IETOCTHBIX MPECTABICHNN O TeOMETPHHN OyIeT OCYIIECTBIATHCS B XO€
TBOPUYECKOH JIEATENILHOCTH YYaIIMXCsl HA OCHOBE JINYHOCTHOTO OCMBICIICHUS TEOMETPUYECKUX (haKTOB U sIBICHUI. ocoboe
BHUMaHHE YAEJIIeTCs 03HaBaTEIbHON aKTHBHOCTH y4alMXCsl, IX MOTUBHPOBAaHHOCTH K CAMOCTOSITENIbHON y4eOHoi paboTe. D10
npearoaraeT Bce 6ojee MHPOKOE UCTIONb30BAaHHE HETPAIUIIMOHHBIX ()OPM YPOKOB, B TOM YHCIIE METOANKH JICJIOBBIX U POJIEBBIX
Urp, NPOOJIEMHBIX AUCKYCCHH, MEXKITPEAMETHBIX HHTEIPHPOBAHHBIX YPOKOB HT.I.

[Inanupyercs UCNONIB30BaHUE CIEAYIOMIMX TEXHOJIOTHI B IPENojaBaHuU IpeAMeTa:
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e  TEXHOJIOTUH MOJIHOTO YCBOECHHUS;
®  TEXHOJIOTMH OOYyYCHHMs Ha OCHOBE PELICHUS 331a4;
®  TEXHOJIOTHM OOYy4eHHS Ha OCHOBE CXEMAaTHYECKUX M HOBBIX 3HAKOBBIX MOJICIICH.

JIJis ecTeCTBEHHO-MaTEMaTHIECKOT0 00pa30BaHMs IPHOPUTETHBIM MOXKHO CUUTATh PA3BUTHE YMEHUI CaMOCTOSTEIIBHO
MOTHBHPOBAHHO OPTaHN30BHIBATH CBOIO [TO3HABATENIBHYIO, HCIIOJIB30BATh JIEMEHTHI IPUIMHHO-CIIEICTBEHHOTO U CTPYKTYpPHO-
(YHKIIMOHAIBHOTO aHAJIN3a, ONIPEACIIATh CYIIECTBEHHBIC XapaKTEPUCTUKN H3y4aeMOro 00BEKTa, CAMOCTOSTENBEHO BBIONPATH
KPHUTEPHUH AJIsI CPAaBHEHUS], CONIOCTABJICHHS, OLICHKN M KTacCH(UKAUU 00BEKTOB - B TPOTPAMME 3TO SBIAETCS OCHOBOH JUIS
IETIETIONaraHusl.

I/I3y‘I€HI/I€ réoMETpuun B 7-9 knmaccax HanpaBJICHO Ha JOCTHXKCHUEC CIICAYIOIUX neyeit:

HaHpaBﬂeHI/Ie Ppa3BUTHSA KOMHeTeHHI/II/I

® pa3BUTHE JIOTUYECKOTO M KPUTUICCKOTO MBIIUICHUS, KYIBTYpPhl PCUH;
e BOCIHTAaHHWE KA4YeCTB JIMYHOCTH, OOCCICUMBAIONINX, YBAKECHHE K HUCTHHE H
KPUTHYCCKOTO OTHOIICHUS K COOCTBEHHBIM U UY)KHUM CYKICHUIM;

e (dopMupoBaHHE Yy y4YAIIUXCS HHTCIUICKTYAJIbHOW YECTHOCTH U OOBEKTUBHOCTH,
CMOCOOHOCTH K TPEOMOJCHUIO MBICIUTENbHBIX CTEPEOTUIOB, BBITCKAIOIINX U3
OOBIZIEHHOT'O OITBITA

e (hopMupoBaHUE KaYEeCTB MBIIUICHHS, HEOOXOIUMBIX JJIsl AN TAlliU B COBPEMEHHOM
HHPOPMAINOHHOM OOIIECTBE;

e pa3BUTHE UHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY H  MaTeMaTHYECKUX
CIIOCOOHOCTEH

JInunoctHOE

e @dopmupoBaHHEe NpeACTaBICHUII 00 HAEIX M O MeToJaXx MaTeMaTHKH Kak 00
YHHMBEPCAJILHOM SI3bIKEe HAYKH M TEXHUKH, YaCTH 00Ie4eI0BEYECKOM KYIbTYpHI;

e VYMeHHE BMJETh MAaTEeMaTUYECKYIO 3aJady B OKPYXKalolleM MHpE, UCIOJb30BaTh
MaTeMaTHUECKHEe CpPEACTBAa HAITIMHOCTH  (PUCYHKH, YEpPTEeXKH, CXEMbI) I
MertamnpeameTHoe WIITIOCTPAIUY, MHTEpIPeTalluy, apryMEeHTAIUH;

e OgjajgeHNe YMEHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOTHE 3aBUCHUMOCTH,
OoOHapy)XEHHBIE ITyTEM PacCMOTPEHHS OTACNIBHBIX YAaCTHBIX CIIydaeB, MMEIOT oOIuee
3HA4YEHHE W PACIpPOCTPAHSIOTCSA Ha Bce (UTYphl ONPENEIICHHOTO BUAA, W, KPOME TOTO,
BBIPa0aTHIBATh NOTPEOHOCTH B JIOTHYECKOM 0OOCHOBAHMH 3aBUCHMOCTEN

e BrisBieHNe NPaKTHIECKOW 3HAYMMOCTH HAayKH, €€ MHOTOOOPA3HBIX IPHUIIOKEHHH B
CMEXKHBIX TUCLUIUIMHAX U MOBCEIHEBHON NEATEIbHOCTH IIOAEH;

IpenmetHoe e Cozpmanme ¢QyHOaMeHTa Ui MaTeMaTHYECKOTO  pa3BUTHA, (HOpMHUpOBaHMSA
MEXAHU3MOB MBIIIICHUS, XapaKTEPHBIX JJI1 MATEMaTUUECKOH EATEIbHOCTH.

Ha ypoBHe ocHOBHOrO 00111er0 00pa3oBaHus 3a4a4l YUeOHBIX 3aHATHH OIIPEeNIeHBl KaK 3aKpelyieHHne YMEHUH pa3ienaTh
IIPOUECCHI Ha 3TAIlbl, 3B€HbS, BBIACIATH XapaAKTCPHBIC MPUYNHHO-CJICACTBECHHBIC CBA3U, ONPCACIIATE CTPYKTYPY O6'I)GKTa
IIO3HaHUA, 3HAYUMBIC @yHKHI/IOHaHI)HI)Ie CBs3U U OTHOIICHUA MEKAY YaCTAMMU 1ICJIOT0, CpPaBHUBATH, COMMOCTABJIATD,
KJIacCH(UITPOBATE, PAHXAPOBATH OOBEKTHI 110 OJHOMY HITH HECKOJIBKAM IPEAJIOKCHHBIM OCHOBAHUSM, KPUTEPHUSIM.
[IpuHIIMIIHATPHOE 3HAYCHHE B paMKaX Kypca IMIpHoOpeTaeT YMEHHE pa3andaTh (PakThl, MHCHHUS, TOKAa3aTeIbCTBA, THIIOTE3HI,
aKCHOMBI

[Ipu BEITOTHEHUH TBOPUYECKUX PAOOT POPMHUPYETCS YMEHHE ONPEEIATh aIeKBATHBIE CITOCOOBI peleHus yueOHOM 3a1adu Ha
OCHOBE 3aJIJaHHBIX AJITOPUTMOB, KOMOMHHPOBATH U3BECTHBIC AITOPUTMBI JESITEIPHOCTH B CUTYallAAX, HE MPEIIOTAraoIINnX
CTaHJAPTHOTO MPUMEHEHUS OJHOTO U3 HUX, MOTHBHPOBAHHO OTKA3BIBAThCSA OT 00pasla AesATeIbHOCTH, UCKATh OPUTHHAIHHEIC
peuenus.

VYuarniuecs: 0JKHBI MPHOOPECTH YMEHHS 110 (POPMUPOBAHUIO COOCTBEHHOIO aJITOPUTMA PEIICHHS TO3HABATEIbHBIX,
(dhopMyIHpOBaTH MPOOJIEMY U LIETH CBOCH pabOThI, ONPEACIATh aICKBATHBIC CIIOCOOBI M METO/IBI PEIICHUS 3a/1a4H,
IIPOTHO3UPOBATH O)I(H}IaeMBIﬁ PEIYIBTAT U COITOCTABJIATH €10 C COOCTBEHHBIMHA TCOMETPUUCCKUMU 3HAHUAMU. anumecsI JOJIPKHBI
HAYYIHUTHCS IPEACTABIATH Pe3yJIbTaThl HHANBHAYAIbHOM 1 TPYIIIIOBOH MMO3HABATEIEHON ACSITENHHOCTH B JOPMAax KOHCIIEKTA,
pebepara, peneH3un.

Ha ypoxax ygamuecss MOTyT 0oJjiee YBEPEHHO OBJIAZICTh MOHOJOTHYECKON U JHAIOTHICCKON PEUYbI0, YMEHUEM BCTYIATh
B peycBoe OOIICHHE, yJYaCTBOBATh B JUANOTe (MIOHMMATh TOYKY 3peHHs coOeCeIHUKa, MPU3HABAThH MIPABO Ha WHOE MHEHUE),
MPUBOIUTH INPUMEPHI, MOAOUPATh apryMEHTHI, Iepedpa3upoBaTh MEICHL (OOBSCHATh «UHBIMH CIOBAaMK»), (OPMYIHPOBATH
BBIBOJBL. /151 pelieHuns mo3HaBaTesIbHbIX 1 KOMMYHHUKATUBHBIX 33724 YYaIIuMCs MpeiaraeTcsi UCIOIb30BaTh Pa3IMuHble HCTOUHUKH
nH(pOpMAIUK, BKIFOYas SHIMKIIONENH, CIIOBAPH, HHTEPHET-PECYPCHI U Ipyrue 0a3bl JaHHBIX, B COOTBETCTBHH C KOMMYHUKATHBHON
3amadeld, chepoil M cUTyanuer OOIIEHHs OCO3HAHHO BHIOMpATh BBIPA3HUTENLHBIE CPENCTBA SI3bIKA M 3HAKOBBIE CHUCTEMBI (TEKCT,
TabiuIa, cxema, ayIHOBH3YaJIbHBIN PSI U JIP.).
AKIIGHTUPOBAaHHOE€ BHUMAaHHE K TIPOAYKTHBHBIM (opMaM y4eOHOW MeATeNbHOCTH TMpPEINojaracT akTyaIu3aluio
UHDOPMAYUOHHOU KOMNEeMeHmHOCIU yuauuxcs: (popMUpOBaHHE MPOCTEHIIINX HABBIKOB PAOOTHI C HCTOYHUKAMH, MaTepUaIaMHL.
Bonpmryro 3HaYMMOCTE 0OPa30BaHUS COXPAHACT UHPOPMAYUOHHO-KOMMYHUKATNUBHAS OesIMeNbHOCMb Y4auuxcs, B paMKax
KOTOpOﬁ pa3BUBAIOTCA YMCHHA W HABBIKHM IIOHCKa Hy}KHOﬁ I/IH(bOpMaHI/II/I 110 SaHaHHOﬁ TEME B MCTOYHUKAX PA3JIMYHOIO THIIA,
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U3BJICYCHHUS] HEOOX0IMMOI MH(MOPMAIMK U3 NCTOYHHMKOB, CO3/IaHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMax (TEKCT, Tabiuna, rpaduk,
Jarpamma, ayJuoBHU3YaNIbHBIN P U JIp.), liepeBojia MH(OpMaLiy U3 OJJHON 3HAKOBOW CHCTEMBI B IpYTyIO (M3 TEKCTa B TaOJIHMILy, U3
ayIMOBU3YaJbHOTO psiia B TEKCT U ZIp.), BEIOOpa 3HAKOBBIX CHCTEM a/IeKBATHO ITO3HABATENBHOW M KOMMYHHKATHBHOW CHTYaIlHH,
OTIEJEHN OCHOBHOM HMH(OPMAIMH OT BTOPOCTENIEHHOM, KPUTHYECKOTO OICHMBAHHS JOCTOBEPHOCTH MONYyYCHHOH HWH(pOpMAImy,
mepenadu cofepkanusd WHQOpMAUK aJeKBATHO ITOCTABICHHOM IenH (CXKaTo, MOJHO, BBEIOOPOYHO). Ydaruecs JOJDKHBI YMETh
pa3BepHYTO 000CHOBBIBATH CYKACHUS, JaBaTh ONPENEIICHHsI, TPHUBOANTH TOKAa3aTeIbCTBA (B TOM YHCIIE OT IPOTHBHOTO), OOBSICHATH
W3y4YCHHBIE TIOJIOKEHUSI Ha CAMOCTOSATENFHO ITOJOOpPAHHBIX KOHKPETHBIX NPUMEpax, BIAJETb OCHOBHBIMH BHAAMH ITyOIMYHBIX
BBICTYIUICHHH (BBICKAa3bIBAHUS, MOHOJIOT, AWCKYCCHS, MOJEMEKA), CIICIOBAaTh dTHYECKHMM HOpMaM M TIpaBWJIaM BEICHHS IUaJora,
mucnyta. [Ipeanonaraercs yBepeHHOE UCMOIb30BAHUE YUAIUMUCS MYIBTUMEAUMHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUH IS
00paboTKy, mepenaud, cUcTeMaTH3alMyd WH(GOpMAlM, CO3/JaHWss 0a3 JaHHBIX, MPE3CHTAlMH PEe3yJbTaTOB II03HABATENLHON M
MPaKTUYECKOH IesITETbHOCTH.

CranzmapT OpHEHTHPOBaH Ha BOCIIUTaHUE HIKOJBHUKA-TpaXKJaHWHA U maTpuota Poccum, pa3sBUTHE TyXOBHO-HPABCTBEHHOIO
MUpa HIKOJIBHHUKA, €0 HAIlMOHANBHOTO CaMOCO3HAaHUSA. DTH TOJIOKEHUS HAIUIM OTPaXKEHUE B COJEp>KaHUM YpOKoB. B mpouecce
00yueHUs JOIDKHO OBITh C(HOPMHUPOBAHO YMEHUE (HOPMYIMPOBATH CBOM MUPOBO33PEHYECKUE B3IVISBI M HAa ATOI OCHOBE - BOCIIUTAHUS
TpayKIAaHCTBEHHOCTH U ITATPHOTH3MA.

Cpoxu peaiu3aliy IPOrpaMMblI:
IIporpamma paccunrtana Ha 3 roma (2016-2017 , 2017-2018 u 2018-2019 yuebubIe TOI5I).

Oomasn XapaKTEepuCcTuka Kypca rcoMeTpum B 7-9 kiaaccax

B Kypce ycloBHO MOXKHO BBIZIENUTB CIIEAYIOIIIE collepKaTenbHble JTuHuN: «Harnmsnnaas reomerpust», «I'eomerprueckie Gurypbo»,
«3MepeHne reoMeTpU4ecKuX BelMuuH», «KoopmuHatey, «Bekropb», «Jlormka u MHOXXeCTBa», «l'€OMETpHs B MCTOPHIECKOM pas-
BUTHI.

Martepuan, oTHOCSIIHMICS K MMHNHA «HarmsiHas reoMeTpus» (3IEMEHTHI HATrTIAIHON CTEPEOMETPHH), CIIOCOOCTBYET Pa3BUTHIO
MPOCTPAHCTBEHHBIX NPEACTABICHUN yJaIIUXCs B PAMKaX U3y4eHHs IIIAHUMETPUHL.

Coneprxanne pasnenoB «['eomerpuueckue GuUTypsl» U «I3MepeHHe TeOMETPHYECKHX BENMYMH» HAlleJIeHO Ha IONydYeHHE KOH-
KPETHBIX 3HaHUI O I'€OMETPHYECKOH (urype Kak BaKHEHIIEH MaTeMaTHYeCKOM MOJIENM JUIS OIHCAHUS OKPY)KAroIIero MHpa.
CucreMaTHyecKoe N3y9eHNE CBOWCTB T€OMETPUUECKUX (DPUTYp TO3BOJIMT Pa3BHThH JIOTHIECKOE MBIIIICHHE U MOKA3aTh MPUMEHEHHE
3TUX CBOMCTB IIPU PELIECHUU 3a[1a4 BBIYMCIUTEIILHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TaKKe IIPU PELICHUU NIPAKTUYECKUX 3a1a4.

Marepuain, OTHOCSIIMIICS K coziepKaTelbHbIM JuHUSIM «KoopauHate» n «BeKTopbl», B 3HAUMTENHHOW CTENeHH HecET B cebe
MEXIIPEAMETHBIC 3HaHUs, KOTOPbIE HAXOASAT NPUMEHEHHUE KaK B PA3JIMUHBIX MaTEMATUYECKUX JUCLIMIUIMHAX, TAK U B CMEKHBIX
IpesMeTax.

Oco0eHHOCTBI0 JHHMU «JIoTMKa M MHOXXECTBa» SBISIETCA TO, YTO MPEJICTaBICHHBIM 37eCh MaTepHan MPEeHMYIIECTBEHHO
U3y4aeTcsl MPU PaCCMOTPEHHUH PA3IUYHBIX BONPOCOB Kypca. COOTBETCTBYIONIMI MaTepuall HaIleJIeH Ha MaTeMaTHYeCKOe Pa3BUTHE
yyauxcs, GOpMHUPOBAaHNE Y HUX YMEHUS TOYHO, CXKATO M SCHO M3J1araTh MBICIH B YCTHOI W MMCbMEHHOHN pedn.

JInans «['eoMeTpHst B NCTOPUYECKOM Pa3BUTHI» TIPEIHA3HaYeHa T (JOPMHUPOBAHUS NPEACTABICHHN O TEOMETPUH KaK YacTH YeJo-
BEUECKON KyJIbTYPHI, 1711 0OIIEro pa3BUTHS MIKOJIBHUKOB, JUIS CO3/IaHUsI KYJIbTYPHO-HCTOPHIECKOH cpebl 00ydeHHsI.

ABTOpCKHE IPOrpaMMbl, H2 0CHOBE KOTOPBIX pa3padoTaHa padouyasi nporpaMmma.

1.Pabouas mporpamma k yuebHuky JI.C. Aramacsna, B.®. byry3oBa. m gap. 7-9 xmaccel: ydeOHOe mocoOue Juis
0011eo0pa3oBarebHbIX opranu3anuii/B.®@.Byry3os. M.: IIpocserienue, 2016.

2. Pabouas nporpamma o reomerpun kK YMK JI.C. AranacsiHa, B.®. Byry3oa. 7-9 kiaccel /CocraBureins I'.1M.MacnakoBa. M.:
Bako, 2014.

3.Paboune nporpammel no yueonukam JI.C. Atanacsna, B.®. Byry3sosa. u ap. 7-9 kinaccsl. - Bonrorpazn: Yuurens, 2012

Onucanue MecTa y4eOHOro nmpeaMera B yueOHOM ILJIaHe.

VYuebnsrit mpeamet «I'eoMeTpus. 7-9 Kitacc» OTHOCHTCS K 00pa30BaTeNlbHON 00macT «MaTeMaTHkay.
B yue6noM mmane MOV «lletwsuibekass COLL» Ha n3ydeHnue reoMeTpuu B 7-9 kigaccax OTBOAHUTCS 68 4acoB U3 pacyera 2 4 B
HEJISITI0 B TeUEHHE KaXI0T0 rojia ooydenus, Bcero 204 gaca.

Onucanye HEeHHOCTHBIX OPUEHTHPOB COACPKAHUA yqe6H0r0 nmpeamMmera.

MHOTHM JTIOJIIM B CBOEH KHU3HH MPUXOANUTCS BBITIOIHATH JOCTATOYHO CIIOKHBIE PACUETHI, TOJIB30BAThCS O0IIEYTOTPEONTENEHON
BBIYHCIUTEIFHON TEXHUKOH, HAXOANUTh B CIIPABOYHUKAX U IIPUMEHATH HY)KHBIE ()OPMYITBI, HCIOIb30BaTh MPAKTHYECKUE PHUEMBI
TreOMETPHUYECKUX U3MEPEHHUH U IIOCTPOEHUH, YNTaTh HHPOPMAIINIO, IPEICTABICHHYIO B BUJIE TaOJINI], THAarpaMM, rpauKoB,
ITOHUMATh BEPOSATHOCTHBIM XapakTep CIyIaiHBIX COOBITHH, COCTABIISTh HECIOKHBIE AITOPUTMBI H JP.

be3 KOHKpETHBIX MaTEMATUYECKUX 3HAHUM 3aTPyIHEHO NOHUMAHKE IIPUHLIMIIOB YCTPOUCTBA U UCIIOJIb30BaHUS COBPEMEHHOM
TEXHUKH, BOCTIPUATHE HAYIHBIX 3HAHWH, BOCHPHUATHE U HHTEPIIPETAINS Pa3HOOOPa3HOH CONMANbHON, 5JKOHOMUYIECKOIA,
nojuTHyeckoi nudopmanuu. Takum 006pa3om, mpakTHUECcKast HOJIE3HOCTh MaTeMaTHKH 00YCIIOBIICHA TEM, UTO €€ MPEAMETOM
SBIISIFOTCS. QyHIaMEHTAIBHBIE CTPYKTYPHI PEaJbHOI0 MHPA: IIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbBIE OTHOIICHHS - OT
MIPOCTEHIINX, YCBAMBAEMbIX B HEITOCPECTBEHHOM OIIBITE JIIOJIEH, IO JOCTATOUHO CJIOXHBIX, HEOOXOIUMBIX JUIS PA3BUTHS
HAYYHBIX U TEXHOJIOTUYECKUX UICH.

Bbe3 6a30Boi MaTeMaTHYECKO NOATOTOBKHU HEBO3MOXKHO JOCTUYb BBICOKOTO YPOBHA 06paSOBaHI/IH, TakK Kak Bce OOJIbIIe
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CHELHUaIbHOCTEH CBI3aHO C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTUKH (9KOHOMUKa, On3Hec, pUHAHCH, prU3nKa, XUMUS,
TEXHHMKa, HHPOPMATHKa, OUOJIOTHsL, TICUXOJIOTHsS U MHOTHE Apyrue). ClieoBaTesIbHO, PacINpsETCs. KPYT IIKOJIbHUKOB, JUIS
KOTOPBIX MaTeMaTHKa CTAHOBHUTCS IPO(ECCHOHATIBHO 3HAYUMBIM IIPEAMETOM.

B coBpeMeHHOM 00IIECTBE BaXKHBIM SIBJISETCS ()OPMHUPOBAHHE MATEMATHYECKOT'O CTUIIS MBIIIICHHS, IPOSBIIIIONIErOCs B
OIpe/ICNICHHBIX YMCTBEHHBIX HaBBIKaX.

B mpomuecce MaTeMaTHYECKOH ACSATEILHOCTH B apCEHAI IPUEMOB M METOIOB YEJIOBEUSCKOTO MBIIIJICHHS €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS. MHAYKIUS U JeIyKIHsA, 0000IIeHHEe U KOHKPETH3aIHs, aHAIN3 U CUHTE3, KiIaccuduKanus 1
cHCTeMaTH3alus, abcTparupoBaHue U aHajuorus. C MOMOIIbI0 OOBEKTOB MaTEMaTHYECKUX YMO3AKIIOUEHHH 1 IPaBIII UX
KOHCTPYHPOBAHUSI BCKPHIBACTCS MEXaHNU3M JIOTHYECKUX TIOCTPOCHUH, BBIPa0aTHIBAIOTCSI YMEHUS (hOPMYJINPOBATh, 000CHOBHIBATH
U JI0Ka3bIBaTh CYXK/IEHHSI, TEM CaMbIM Pa3BUBAETCsI JIOTMUECKOE MbIIUIeHnE. MaTeMaTHKe IPHUHAIICKHUT BeIylIast pojb B
(OpPMHPOBaHUH AJITOPUTMUYECKOT'O MBILIJICHUS], BOCIUTAHUN YMEHUS JEWCTBOBATH 110 33JaHHBIM aJITOPUTMaM M KOHCTPYHUPOBAThH
HOBBIE.

B xopne pemenust 3a71a4 OCHOBHOW Y4eOHOM /I TEIBHOCTH Ha YPOKaX MaTeMaTHKH Pa3BUBAIOTCS TBOPUYECKAsl M MPUKIIATHAS
CTOPOHBI MBIIIIEHHA. Vcronb30BaHne B MaTeMaTHKE Hapsly C €CTECTBEHHBIM HECKOJIBKUX MaTeMaTHYECKUX S3bIKOB JaeT
BO3MOXKHOCTB Pa3BHBATh Y yYalIUXCs TOUHYIO, SJKOHOMHYIO U HH()OPMATHBHYIO YCTHYIO M IHCHMEHHYIO pedb, YMEHHE OTOUpATh
Hanbosee MoAXOISIINe I3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHIE U TpadUIeCKIe) CpeIcTRa.

MatemaTiaeckoe oOpa3oBaHHE BHOCUT CBOH BKIIaa B (hopMHUpOBaHHE OOIIEH KyIbTypHl denoBeka. E€ Heo0X0oInMbIM
KOMIIOHEHTOM SIBJIETCS 00lee 3HAKOMCTBO C METOAAaMH ITO3HAHHUS JeHCTBUTEILHOCTH, YTO BKIIIOYAET IOHUMAaHUE
JUAICKTHYSCKOH B3aNMOCBSA3U MaTEMaTHKU U IEHCTBUTEILHOCTH, NPEACTABICHUE O IIPEIMETE U METO/Ie MaTEMATHKH, €To
OTJIMYHSAX OT METOJOB €CTECTBCHHBIX M T'YMaHUTapHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHHSI MaTEMATHKH JUIs pELICHHST HAyIHBIX
U IPUKIAJHBIX 3a/1a4.

I/I3yquI/Ie MaTCMaTUuKHU CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO Y€JIOBCKA, TIOHMMAaHNIO KPACOThI U U3AIIECTBA
MaTeMaTHYECKUX PacCyKJICHUH, BOCHPUITUIO TeOMETPUIECKUX (popM, YCBOCHHIO HIeH CUMMETPHUH. M3ydeHue MaTeMaTHKH
pa3BHBaeT BOOOpaKeHUE, IPOCTPAHCTBEHHBIEC NPE/ICTABICHUS.

I/ICTOpI/I}I Ppa3BUTHA MAaTCMAaTUYCCKOI'0 3HAaHUA JA€T BO3MOKHOCTD IMOIIOJTHUTH 3al1aC HCTOPUKO-HAYYHBIX 3HAHUU IIKOJIbHHUKOB,
copMHPOBATh Y HUX NMPEACTABICHUS] O MATEMAaTHKE KAaK YaCTH OOLICYEIOBEUSCKOM KyIbTYphl. 3HAKOMCTBO C OCHOBHBIMH
HCTOPUYSCKUMH BEXaMH BOSHHKHOBEHUS U Pa3BUTHS MaTeMaTHYECKOH HayKH,

CyAp0aMH BEJIMKUX OTKPBITHI, IMEHAMHU JIIOACH, TBOPHBIIUX HAYKY, OJDKHO BOMTH B MHTEIUICKTYaIbHBIN Oarax KaKaIoro
KyJBTYPHOTO YeIOBEKa.

JInuyHOCTHBIE, MeTaNPeIMeTHbIE U MPeMEeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI COEeP:KAHUS
Kypca

IIporpamMma oOecriednBacT MOCTIKEHHE CIEAYIOIINX pPE3yIbTaTOB OCBOGHHMS 0O0pa3oBaTENbHOH MPOTPaMMBI

OCHOBHOTO 0011eT0 00pa30BaHUs:

AUYHOCTHbLE:

1) ¢dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00yYalmUXcs K
CaMOpa3BUTHIO U caMO0OOPa30BaHNUIO HA OCHOBE MOTHUBALMHM K 00y4YEHHIO M 1O 3HAHUIO, BEIOOPY JajlbpHEHIIEro
o0pa3zoBaHHs Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuil 1 npodhecCuoHaANbHBIX MPEeAN0Y TeHHH, 0CO3HAHHOMY
MTOCTPOCHHUIO HHAUBHUAYaJIbHONH 00pa30BaTEIbHON TPACKTOPHUH C YUETOM YCTONYMBEIX IT0O3HABATEIBHBIX HHTEPECOB;

2) ¢dopmHupoBaHHE HETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
00IIEeCTBEHHON NMPAKTUKH;

3) ¢opmMupoBaHHE KOMMYHHKATHBHON KOMIETEHTHOCTH B OOMICHUH U COTPYAHHYESCTBE CO CBEPCTHUKAMH, CTAPIIMMH
" MJIAJIIMMU B 00pa30BaTeIbHON, OOMIECTBEHHO MOJIE3HOH, Y4eOHO -MCCIIeI0BATEILCKONH, TBOPUECKOW M JPYrux
BHJIaX AESITEIbHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO HM3JaraTh CBOHM MBICIH B YCTHOM M MUCbMEHHOW pe4YH, MOHUMATh CMBICI
MOCTaBJIEHHOW 3a/1auM, BEICTPANBATh apTyYMEHTALUIO, IPUBOJAUTH IPUMEPHI U KOHTPIPHUMEPHI;

5) KpHTHYHOCTHh MBIIIJICHUS, YMEHHE PacIO3HABATh JOTHYSCKH HEKOPPEKTHBIEC BBICKA3bIBAHUS, OTINYATh THIIOTE3Y
oT (axra;

6) KpeaTHBHOCTH MBINUICHHUS, HHUIHATHBA, HAXOJYMBOCTh, AKTUBHOCTH MPH PEIICHUH TEOMETPHUECKUX 3a/1a4;

7) yMeHHe KOHTPOJIHUPOBATH MPOIECC W PE3yNbTAT yueOHOW MaTe MATHUECKO IEATEIbHOCTH;

8) cmocoGHOCTh K IMOIIMOHATIBFHOMY BOCTIPHITHIO MaTeMaTH4Ie CKUX 00BEKTOB, 3a/1a4, pelIeHui, pPaCCyKIACHHUH;
Memanpeomemubie.

1) yMeHHEe caMOCTOSITEJIbHO I[JaHUPOBATh allbTEPHATHBHBIE MYTH JOCTHIXKEHHUS ILeJed, OCO3HAaHHO BHIOUPATDH
Hanbomnee 3¢ heKTUBHBIE CIOCOOHI pemeHus yueOHbIX U ITO3HABATEIBHEIX 3a7ad;

2) yMEHHeE OCYIIECTBISATh KOHTPOJb 110 PE3yAbTaTy U MO CIOco0y AeiiCTBUA Ha YpOBHE HPOU3BOJIBHOTO BHUMAHHS H
BHOCHTH HEOOXOJUMBIE KOPPEKTUBBHI;

3) yMeHHe aJeKBaTHO OLICHUBATH MPABUIBHOCTH WM OMIKMOOYHOCTD BBINIOJHEHHUS yueOHOH 3anaqn, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €& pelIeHHS;

4) 0CO3HAaHHOE BJIAJICHHE JIOTHYECKUMHU JEHCTBHUIAMU ONpEesie HUS MOHATHIl, 0000IIeHHS, YCTAHOBIICHUS aHAIOTHiA,
KJIacCH(UKaIlM1 HA OCHOBE CaMOCTOSTEIbHOTO BEIOOpPAa OCHOBAHHMI M KPUTEPHEB, YCTAHOBIICHHS POJOBHI0BBIX
CBSI3EH;

5) yMeHHe yCTaHABIWBATH MPHYNHHO-CIICICTBCHHBIC CBA3H, CTPOUTH JOTHIECKOE PACCYXKICHNE, YMO3AKITIOYCHUE
(MHAYKTUBHOE,



6)

7)

8)
9)
10)

11)

12)
13)
14)
15)

16)

1)

2)

3
4)

5

6)

7)

i)
2)
3
4)

5
6)

JElYKTUBHOE U 110 AaHAJOTHH) U BBIBOIBI;

yMEHHE cO31aBaTh, IPUMEHSITh U NPE0OpPa30BBIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJAEIH M CXEMBI IS
pemieHus y4eOHBIX U MO3HABATENbHBIX 3a7aY;

YMEHHE OpPraHHM30BBIBATH yUeOHOE COTPYAHHYECTBO U COBMECTHYIO IESITEIBHOCTH C YUUTEIEM U
CBEpPCTHHUKAMU: ONPENeATh LEeNn, pacupenensiTs QYHKIHN U POJIH YYaCTHUKOB, 00mIue criocoOsl paboTHI;
yMeHHe paboTaTh B rpymIe: HAXOJUTh 00IIee peIIeHNE U pa3pemaTh KOHQINKTH Ha OCHOBE COIJIACOBAHHS
MO3MIMH U y4€Ta HHTEPECOB; CIymaTh napTHépa; (GopMynupoBaTh, apryMeHTHPOBATh M OTCTAaWBATh CBOE
MHEHHE;

(dbopMHupOBaHNE U pa3BUTHE yUeOHOW M 0OLIENONb30BATENIbCKONH KOMIETEHTHOCTH B 00JIACTH HCIIOJIB30BaHUS
nHpopManMOHHO-KOMMYHHKAaMOHHBIX TexHoynoruil (MKT-koMneTeHTHOCTH);

NepBOHAYaJIbHbIE MPEJCTABICHUS 00 HAESX U O METOAaX MAaTEMaTHKH KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKHU H
TEXHUKH, O CPEJCTBE MOJICIUPOBAHUS SIBICHUI U MPOLECCOB;

yMEHHUE BHUJIETh MaTEMaTHUYECKYIO 3a7a4yy B KOHTEKCTE NMPOOJIEeMHON CUTYally B APYTUX JUCLHHUILIMHAX, B
OKpYyXaloueH XU3HU;

yMEHHE HaXOJIHUTh B PAa3JINUHBIX HCTOYHHKAX HHPOpMALHIO, HEOOXOAUMYIO JUIsI PEIICHUS MaTeMaTHYECKUX
mpoOneM, U MpeaCTaBIATh €€ B MOHATHOH (opMe; IPUHUMATH pELICHUE

B YCJIOBHSAX HETOJNHOW M M30BITOYHON, TOUHON U BEPOATHOCTHON MHPOPMATIHH;

yMEHHUE ITOHUMATh U UCIOJIb30BaTh MATEMAaTHIECKHNE CPEACTBA HATIANHOCTH (PUCYHKHU, YEPTEIKH, CXEMBI U JIp.)
I UITIOCTPAIui, MHTEPIpPETANH, apTyMEHTaIUN;

yYMEHHUE BBIIBUTATh FHIIOTE3B IPU PEIICHUN YUY€OHBIX 3a7a4 U MOHUMATh HEOOXOJUMOCTh UX MPOBEPKH;
YMCHHEC MPUMCHATD UHAYKTUBHBIC U NE€AYKTHUBHBIC CHOCO6I>I paCCy)KﬂCHHﬁ, BUACTH PAa3JIMYHBIC CTPATCT U
peuicHuAd 3aa4; NOHUMAaHUC CYIIHOCTH aJTOPUTMHUYCCKUX npezumcaHI/Iﬁ n YMCHHUC ﬂeﬁCTBOBaTb B
COOTBETCTBUU C NPECATOKECHHBIM aJITOPUTMOM;]

YMCHHEC CaAMOCTOATCIbHO CTABUTH IICJIH, BI)I6I/IpaTI) 1 co3JaBaTh AaJrOpUTMBI Jid PCHICHUA y‘{C6HI)IX
MaTeMaTUYECKUX MpodiieM;

YMEHHE IUIAaHUPOBATh M OCYIIECTBIATH JEATEIbHOCTH, HANpPABICHHYI0 Ha pEIICHHE 3a1ad
HCCIIEIOBATEIBCKOTO XapakTepa;

npeomemuule:

oBJaJeHHE 0a30BBIM MOHATHHHBIM allapaToM 110 OCHOBHBIM pa3jeliaM COJEp)KaHUS; IPEACTaBICHNE 00 OCHOBHBIX
U3y9aeMBIX MOHATHAX (YUCII0, TeoMeTpHUecKas GUTrypa) Kak BaXX HEHIINX MaTeMaTHIECKUX MOMIEIAX,
MO3BOJISIIOIIMX OIMCHIBATh U N3y4aTh PEaNbHBIC IIPOLECCH U ABICHNUS;

yMeHHe paboTaTh ¢ TEOMETPUUYECKIM TEKCTOM (aHaJU3UPOBAaTh, U3BJIEKATh HEOOXOAUMYI0 HHPOPMALHIO), TOUHO
U TPAaMOTHO BBIPa)XaTh CBOM MBICIU B YCTHOU U IIUCBMEHHOU peun

C IPUMECHECHUCM MaTeMaTUYeCKOM TEPMUHOJIOTUU U CUMBOJIMKHU, UCIIOJIB30BATh Pa3JIMYHLIC A3bIKM MAaTEMaTUKU,
MPOBOJUTH KiacCU(PUKALUHU, JIOTHYECKHE 000CHOBAaHUS, 10KA3aTEIbCTBA

MaTeMaTH4YEeCKUX YTBEPKIEHHUI;

OBJIAACHUEC HaBbIKAMHN YCTHBIX, TMCbMCHHBIX, HHCTPYMEHTAJIbHBIX BI)I‘II/ICJ'IGHI/If/’I;

OBJIaJICHNE TEOMETPUUYECKUM S3bIKOM, YMEHHE HCIIOJIb30BaTh €ro JJs ONMMCAHUs MPEJIMETOB OKPYKAIOUIEero Mupa,
pa3BUTHE MPOCTPAHCTBEHHBIX IPEACTaBICHUN U N300pa3UTENbHBIX

YMEHHH, TpuoOpeTeHne HaBBIKOB T€OMETPHUECKUX MTOCTPOC HUH;

YCBOCHHME CUCTEMATHYECKNX 3HAHHUH O INIOCKUX QUTypax M UX CBOWCTBAX, a TAK)KE Ha HATJAJJHOM YPOBHE — O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX, YMEHUE MPUMEHATh CHCTEMAaTHYECKUE 3HAHUS O HUX JUIS pelIeHus
TCOMETPUYCCKUX U MPAKTUYCCKUX 3a/1al,

YMEHUC UBMEPATH AJIUHBI OTPE3KOB, BEJIMYMUHBI YTJIOB, UCIIOJIB30BATH (I)OpMyJ'[LI JJId HAXOXIACHUA IEPUMETPOB,
nomaneit ¥ 00bEMOB reoMeTpUUECKUX QUTYP;

YMEHUC NPUMCHATHL U3YUCHHBIC ITOHATUA, PE3YJIbTAThl, MCTOJbI JJId PCIICHUA 3aJla4 NPAKTUYCCKOTO XapaKTepa u
3aJa4 U3 CMEKHBIX TUCHUIIIMH C UCITOJb30BAHUEM IIPU HCO6XOL[I/IMOCTI/I CIIpaBOYHBIX MAaT€pUATIOB, KaJIbKYJIATOpAa,
KOMIIBIOTEPA.

Ilnanupyemble pe3y/ibTaThl H3y4YeHHUsI Kypca reoMeTpun B 7-9 kiaccax.

Harasinnasi reomerpust
BbIryckHUK Hay4uTCS:
PacIo3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJENIAX U B OKPY’KalOLIEM MUPE IUIOCKUE U IIPOCTPAHCTBEHHBIE T€OMETPUYECKHE
¢burypsr;
pacro3HaBaTh pa3BEPTKH Ky0a, IIPSIMOYTOJIBHOTO MapaulesieuIe/1a, TPaBUIbHONW TUPaMUAbL, MIMHIPA U KOHYCa;
OTIpeIETIATH 10 TMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI TUHEHHBIE pa3Mephl caMoi (GUTYPHI U HA000POT;
BBIYHUCIATE 00BEM IPSMOYTOJIBHOTO MapauIeIeTUIeaa.
Boinycknuk noiyuum 603mM0HCHOCMb !
BbIUUCIAMbL  00BEMBL  NPOCMPAHCIMBEHHBIX 2e0MEeMPUYECKUX Puayp, COCMABNEHHbIX U3 NPAMOY20JbHbIX NApailenent-
neoos;
yenyoums u pazeums NpeoCmasieHusi 0 NPOCMPAHCMBEHHBIX 2e0MEeMPUUECKUX PUaypax;

npUMeHAmMb noHsImuUe pa3eEpmMKU OJisl GLINOIHEHUS NPAKMUYECKUX paAcyémoa.



I'eomerpuueckue Gpurypsr

BeiyckHuk HayuuTCs:

1) moaB30BaTHCS A3BIKOM IEOMETPUH TS OIIMCAHHS IPEIMETOB OKPY)KAOIIETO MHUPA M HX B3aHMHOTO PACIIOI0KEHHUSL;

2) pacmo3HaBaTh U H300paXaTh Ha YSPTEKAX M PUCYHKAX FeOMETPHICCKUE GUTYPBI M HX KOHGHUTYpALHH;

3) HaxXOAWTb 3HAUCHMS [UTHH JINHEHHBIX 3JIEMEHTOB QUTYp M X OTHOIICHHUS, TPaayCcHyI0 Mepy yrioB ot 0 1o 180°, mpuMeHsst
OTIpeZIeTICHHs, CBOWCTBA M MIPU3HAKK (UTYD U UX IJIEMEHTOB,
oTHOWEeHHs QUryp (paBeHCTBO, NOA0OWE, CHMMETPHUH, TOBOPOT, MAapajUIeIbHBII ITEPEeHOC);

4) onepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMH T€OMETPHUCCKUX QUTYD;

5) omepupoBaTh C HAYaJbHBIMH MOHATUSMH TPUTOHOMETPHH M BBINONHATH JJIEMEHTAPHBIC ONMEpalud Haa (QyHKIHSIMH
YIJIOB;

6) peuiaTh 3a71a4M Ha OKA3aTENbCTBO, OMUPAICh HA U3yUCHHBIC CBOMCTBA (DUTYp U OTHOIICHHUH MEXKAY HUMH U IPUMEHSISA
N3YYCHHBIE METO/IBI JIOKA3aTeIbCTB;

7) pelIaTh HECIOKHBIC 33/1a91 Ha MOCTPOCHHUE, TIPUMEHSISI OCHOBHBIC aITOPUTMBI MOCTPOCHUS C TIOMOIIBIO HUPKYIIS U
JINHEUKY;

8) pemuiath IIAHUMETPUYCCKHE 3a1a41 HA HAX0XKACHUE FEOMETPUUCCKUX BEIMYMH MO 00pa3IaM WK aIrOpUTMaM, PEIaTh

MpOoCTEHIINe IAHIMETPUIECKIE 3a]a41 B TIPOCTPAHCTBE.
9) wusBneKaTh HHPOPMALIHIO O TCOMETPUUCCKHX (UTYpax, IPEACTABICHHYIO Ha YePTEIKaxX B IBHOM BHIC;
10) npuMeHSTH [T PEIICHHS 3319 TeOMETPHIECKUE (BaKThl, €CIM YCIOBHUS X IPUMEHEHNSI 3aIaHbI B IBHOM (Gopme;

Boinycknux noayuum 603moocnocms.:
11) osrademv memooamu pewenus 3a0a4 HA 6LILUCLEHUSL U OOKAZAMENbCMEA. MEMOOOM OM NPOMUBHO20, MEMOOOM
noodobus, memooom nepedopa 6ApUAHMOS8 U MEMOOOM 2eOMEeMPULECKUX MeCm MOUeK,
12) npuobpecmu onvim npumenenus areebpauieckKo2o U mpu2oHOMEempuLecKko20 Annapama u uoei 08uUNCeHus npu
peuleHuy ceoMempuyecKux 3a0au;
13) osrademv mpaduyuounoi cxemoil peuteHus 3404y HA NO CMPOEHUE C NOMOWBIO YUPKYLS U JUHEUKU. AHAIUS,
nocmpoenue, 00KA3aAmMeAbCME0 U UCCiled08anue,
14) nayuumscs pewams 3a0auu HA NOCMPOEHUE MEMOOOM 2€0MEMPUYECKO20 MECMA MOYEK U MemodoM
nooobus;
15) npuobpecmu onvim ucciedo8anus C8OUCME NAAHUMEMPUYECKUX QUSYD C NOMOWbBIO KOMNbIOMEPHbIX
npozpamm,
16) npuobpecmu onvim evinonHenus npoexkmos no memam: «leomempuueckue npeobpa306aHUsL HA NIOCKOCMUY,
«Ilocmpoenue ompeszko6 no gpopmyney;
17) Hay4uThCS HCIOJIL30BAaTh CBOWCTBA T'€OMETPHUUYECKMX (DUTYp JUIS PEIIEHHS TUIOBBIX 3aad, BOSHUKAIONIUX B CHUTYaIUAX
MTOBCETHCBHOM KU3HH, 3371a4 MPAKTHYECKOTO COJCPKAHUSI.

OTHomeHus

BemyckHuk HayauTCs:
1) omepupoBate Ha 0a30BOM YpOBHE MOHATHAMH: pPaBEHCTBO (UIyp, paBHbIC (HUIYpBI, PAaBEHCTBO TPEYrOJbHUKOB,

NMapaJlIeJIbHOCTb HNPAMBIX, IEPICHAUKYIIAPHOCTD NPAMBIX, YTJIbI MEXKAY NPSAMBIMHA, NCPIICHAUKYJIAP, HAKIIOHHAA, IIPOCKIIUA.

Bbll’lyCKHMK noaydyum 603MONCHOCMb.
Z)I/ICHOHBSOBaTL OTHOWICHUA JIs1 pCHICHUA HpOCTeﬁIHPIX 3aJla4, BOSHUKAIIUX B peaJ’ILHOﬁ JKU3HHU.

I'eomerpuyeckue NoCTpPOCHUA
BerinyckHUK HayuuTes:

1)u3o0pakaTh THIIOBbIE TIIOCKUE (GUTYPBI U GUTYpPBI B IPOCTPAHCTBE OT PYKU M C TOMOLIBbIO HHCTPYMEHTOB.
Buinyckuux noayuum 603MO4CHOCb.!

2)BBIMOJHATB IPOCTEHIINE TIOCTPOCHHS HA MECTHOCTH, HEOOXOJUMbIE B peabHOMH )KU3HH.

I'eomerpuueckne npeodpasoBanus
BrinyckHUK HayuuTes:
1)crpouts Gurypy, CHMMETPUUHYIO TAHHOW (PUTYPe OTHOCUTEIHHO OCH M TOYKH.
Buinycknux noayuum 603moocnocms.
2)pacro3HaBarh IBIKECHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE; CHMMETPHUYHBIC (DUT'YPHI B OKPYKAIOIIIEM MHPE.

H3mepeHne reoMeTpuYecKHX BeJIMYHH

BbIIyCKHHK Hay4qHTCS:

1) wcmonBp30BaTH CBOMCTBA M3MEPEHHUS JUTHH, TUIOIIACH W YTIIOB IPH PENICHUH 3aa4 Ha HaXOKICHNE [UIMHBI OTPE3Ka, JTH-
HBI OKPY>KHOCTH, JUIMHBI JyTH OKPY>KHOCTH, TPalyCHOH MEphI YIVIa;

2) BBIYMCIATH JAJIMHBI TUHEHHBIX JIEMEHTOB (GUI'Yp M MX YIJIbL, UCIIOJB3Ysl GOPMYIIBI JUTHHBI OKPYKHOCTH M JUTHHBI TYTH OKPYXK-
HOCTH, (hopMyJIBI IUIOIIAIeH BHUTYD;

3) BBIUMCIATH IUIOLIAN TPEYTOJIBHUKOB, PSMOYTOJILHUKOB, MAPaJUIEIOrPaMMOB, TPaIleUid, KDYTOB H CEKTOPOB;

4) BBIYUCIATH JJIMHY OKPYXKHOCTH, [UTHHY JYTH OKPYKHOCTH;



5) peraTh 3a71a4u Ha JI0KA3aTEIBCTBO C UCHIOJIB30BAHUEM (DOPMYIT [UTMHBI OKPY>KHOCTH U JUTHHBI JIyTH OKPY)KHOCTH, (hopMyIt
wromaneu guryp;

6) pelIaTh MPAKTHYECKUE 3aJa49H1, CBA3AHHBIE C HAXOXKIEHMEM IT'€OMETPHUYECKUX BEINYMH (UCIIONB3Ys IIPH HEOOXOANMOCTH
CIIPAaBOYHUKH U TEXHUYECKHUE CPEIICTBA);

7) BBITIOIHATH U3MEPEHHUE JJIMH, PACCTOSHHUM, BEINUUH YIJIOB, C TOMOIIBI0 HHCTPYMEHTOB JUISI M3MEPEHHI JUTHH U YTIIOB;

8) mpuMeHATH GOPMYIIBI IEPHMETPA, TUIOIIAAN U 00bhEMa, IIIOMIAIN TOBEPXHOCTH OTACIHHBIX MHOTOTPAHHHUKOB TIPH
BBIYMCIIEHUSX, KOTJIa BCE JaHHBIE UMEIOTCS B YCIIOBUH,

9) mnpumennaTh Teopemy [udaropa, 6a30Bbie TPUTOHOMETPHUCCKAE COOTHOIICHHS [UTSI BBIYMCIICHUS [UTHH, PACCTOSHHUH,
IJIOIIA el B MPOCTEHIINX CIydasX.

Buinycknux nonyuum 6o3modicnocmo:
10)swiuucasime naowaou pueyp, cocmasieHubix u3z 08yx uau bonee NPAMOY20IbHUKOS, NAPAIIEN0ZPAMMOS, MPEY2ObHUKOS,
Kpyea u cekmopa;
11)ebruucasme niowadu MHO20Y20MbHUKOS, UCRONb3YS OMHOWEHUS, PABHOBETUKOCIU U PAGHOCOCNABIEHHOCMU,
12)npuobpecmu onvim npumenenus aneebpauiecKo2o u Mpueo HOMEMpPUYECKo20 annapama u uoetl OBUICeHUs: NPU PeuleHuu
3a0a4 Ha bIYUCTEHUEe NIOWAdel MHO20Y20 b HUKOG.
13)gbruucasime paccmosnus Ha MECIHOCIU 8 CIMAHOAPMHbIX CUMYAYUSX, NIOWAOU 8 NPOCMETUUX CLYYAsX, NPUMEHSIMb
Gdopmynvl 6 npocmeuiux cumyayuax 6 NO8CEOHeGHOU JHCUZHU.

Koopaunatst
BbrInycKHUK HayuuTes:
1) BBIYHCIATH JJIMHY OTPE3KA IO KOOPIUHATAM €TI0 KOHIIOB; BHIYUCIISATH KOOPJANHATHI CEPEIUHBI OTPE3KA,;
2) HCMoJB30BaTh KOOPAWHATHBIM METO [T U3yYEHUsT CBOUCTB MPSIMBIX H OKPY>KHOCTENH;
3) ompenesaTs NPUOIMKEHHO KOOPIMHATHI TOUYKH TI0 €€ M300PaKEHUIO Ha KOOPIHHATHOM IITOCKOCTH
Buinycknux nonyuum 603moxcHocms:
4)  o061a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha GblYUCLEHUe U OOKA3AMELbCNEO;

5) npuobpecmu  OnbIM  UCHONBL30BAHUA KOMNLIOMEPHBIX NPOZPAMM OJisl AHAAU3A YACMHBIX CYHAe8 83AUMHO20
PACnoN0dICeHUst OKPYIHCHOCEN U NPAMbIX,
6) npuobpecmu Onvim 6bINOIHEHUS NPOeKMOo8 Ha memy «lIpumenenue KOOpOUHAmMHO20 Memooda npu peweHuu 3a0ay Ha

BbIUUCICHUE U OOKA3AMENbCINEO Y.

BekTopsl
BbInycKHUK HayuuTes:
1) onepupoBaTh C BEKTOPaMH: HAXOAUTh CyMMY U Pa3HOCTH JBYX BEKTOPOB, 3aIaHHBIX T'€OMETPHYCCKHU, HAXOIUTH BEKTOP, PaB-
HBI} NIPOU3BEACHUIO 3aIaHHOTO BEKTOPA Ha YUCIIO;
2) HaXOmUTh ISl BEKTOPOB, 33aHHBIX KOOPAWHATAMI: ITHHY BEKTOPA, KOOPIMHATHI CYMMBI M PA3HOCTH JIBYX M 00Jiee BEKTOPOB,
KOODPIMHATHI IPOM3BEICHUS BEKTOPA Ha YHCIIO, IPUMEHSSI IPH HEOOXOMMOCTH COUeTaTeNIbHBIHN, IepeMeCTUTENNBHBIN U pactpe-
JIETUTENbHBIN 3aKOHBI;

3) BBIUHCIATH CKASIPHOE IIPOU3BEICHIE BEKTOPOB, HAXOIUTH YTOJl MEXKIY BEKTOPaMH, YCTaHABIIMBATh NEPICHANKYISIPHOCTD NPSI-
MBIX.
Buinyckrux nonyuum 6o3modcHocmy.:

4) oenademv GeKMOPHLIM MEMOOOM OISl peUuleHUs: 3a0ay HA 8blYUCIEeHUE U OOKA3AMENIbCMEO,

5) npuobpecmu onvim evinonnenus npoekmog na memy «Ilpumenenue 6eKkmopHo20 Memood Npu peuwenuy 3a0ay Ha
sblyUCTIeHUe U OOKA3ATNENLCNEOY.

TpeOoBanus K ypOBHIO NOATOTOBKH YYalmXxcs 7 KJacca

Honsicnovl 3namv/nonumamsy: ONpeacIICHNE TOUKH, IPSIMOM. OTpe3Ka, JIyda, YIila; eANHHUIBI H3MEPEHHUS
OTpe3Ka, yria, Onpe/esIeHne BEPTUKAIbHBIX U CMEXXHBIX YIJIOB, UX CBOMCTBA; pIIpeesieHUue
NEepIEHIUKYISPHBIX TPSIMBIX; OIpeIeIeHUe TPEYTOJIbHUKA, BUJIbI TPEYTOJIbHUKOB, PU3HAKK PABEHCTBA
TPEYroJIbHUKOB, CBOMCTBA PABHOOEIPEHHOT'O TPEYTrOJIbHUKA, ONIpe/ieJIeHHe MeaHbl, ONCCEKTPHCHI,
BBICOTBI; OIIPEJIEICHNE NAapAJUIEIbHBIX IPSIMbIX, UX CBONCTBA M MPU3HAKH; COOTHOLIEHNE MEXTY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA, TEOPEMY O CYMME YTJIOB TPEYTOJbHUKA; ONPEIeIICHNE
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, €0 CBOMCTBA U IPU3HAKHU.

Jonsicnvl ymemsp: 0003Ha4aTh TOUKH, OTPE3KH U IIPSIMbIE HA PUCYHKE, CPAaBHUBATh OTPE3KH U YIJIbI, C IOMOIIBIO
TPaHCHIOPTHPa MPOBOIUTH OMCCEKTPUCY YTIIa; H300pakaTh MPSIMOM, OCTPBIN, TYTION U pa3BEepHYTHIH yIIIbI;
n300paxaTh TPEYroJbHUKU U HAXOUTh UX MEPUMETP; CTPOUTH OMCCEKTPUCY, BHICOTY U MEJMAHy
TPEYroJbHUKA; JOKA3bIBaTh IIPU3HAKHU PABEHCTBA TPEYTOJIbHNUKOB; ITOKA3bIBAaTh HA PUCYHKE Mapbl HAKPECT
JIeXKAIUX, COOTBETCTBEHHBIX, OJTHOCTOPOHHUX YIJIOB, JJOKA3bIBATh IPU3HAKU MapALIEIbHOCTH IBYX MPSMBIX;
JIOKa3bIBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA; 3HATh , KAKOM YT0Jl Ha3bIBAETCS BHELLIHUM YIJIOM
TPEYroibHUKA; IPUMEHSTH PU3HAKH PSMOYTOJIbHBIX TPEYTOJIBLHUKOB K PELICHUIO 3a/1a4; CTPOUTH
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TPEYTOJbHUKY 110 TPEM dJIEMEHTaM.

Jloicnot 6nadems Komnemenyuamu: TIO3HABATEIIHHON, KOMMYHUKATUBHON, HH(GOPMAITHOHHOHN 1
pedIIeKCUBHOM.

Cnocoovt pewrams cnedyroujue Hcu3HeHHO-nPAKmMuYecKue 3a0ayu: CaMOCTOSTEIILHO TPUOOpPETaTh U
MPUMEHSTh 3HAHUS B PA3JIMYHBIX CHTYAIHsIX, pad0TaTh B IPYIIax, apryMEHTUPOBATh M OTCTAUBATh CBOIO TOUKY
3peHHs, YMETh CIyIIaTh APYTUX, U3BJIEKATh Y4eOHYI0 HH(OPMAIIHMIO Ha OCHOBE COMTOCTABUTEILHOTO aHAJIM3
00BEKTOB, MOJTL30BATHCS MPEIMETHBIM yKa3aTelleM, SHITUKIIONESHEH U CIPABOYHUKOM JIsl HAXOXKICHUS
MHPOPMAIIH, CAMOCTOSITETIHHO JICWCTBOBATH B CUTYAIHMSIX HEOMIPEICTICHHOCTH TIPY PEIICHUN aKTYaTbHBIX JIIS
HUX TTPOOJIEM.

TpeOoBanus K ypoBHIO IOATOTOBKH y4yammxcs 8 kiacca

Honsicuvl sHamv/nonumams:
HavanpHble TOHATHS U TEOPEMBI TEOMETPHH.
MHOTOyroJIbHUKH. OKPYKHOCTB M Kpyr. HarnsaHele mpeacTaBaeHus O MPOCTPAHCTBEHHBIX Telax: Kyoe,
napajiesnenunese, npusme, nupamue, mwape, chepe, konyce, muinnape. [Ipumepst ceuennii. [Tpumepsr
pa3BEPTOK.
Tpeyronbauk. Teopema Paneca. [logobue TpeyroabHUKOB; KO3ppuuueHT noxodus. [lpuznaku nomgodus
TPEYrOJIbHUKOB.
Teopema [Iudaropa. IlpuzHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYroJbHUKOB. CHHYC, KOCUHYC, TAHI'€HC U
KOTaHT€HC OCTPOTO yIJIa IPsAMOYTOILHOro Tpeyroabauka u yriaos ot 0° 1o 180°%; mpusenenue k octpomy
yriy.
3ameuaTesbHbIE TOUKU TPEYroJbHUKA: TOUKH II€PECEUEHUS CEPEAUHHBIX EPIIEHAUKYISIPOB, OUCCEKTPHUC,
MeIMaH.
YetsipexyronpHuk. [lapamienorpamm, ero cBoiicTBa u npusHaku. [IpsSaMoyroasHHK, KBaIpat, poMO, X
CBOMCTBaA U npu3Haku. Tpaneuus, paBHOOEIpeHHAs Tpanenus.
MHoroyroiasHuKU. Beimykiibie MHOrOyrojasHUKU. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. BricanHble
Y ONMCAaHHbIE MHOTOYTOJIbHUKH. [[paBUIIbHBIE MHOTOYTOJIBHUKH.
OxpyxHocTb u kpyr. Llentp, paauyc, nuamerp. lyra, xopaa. LleHTpanbHbli, BHMCAHHBIN Yroi; BEJIMYUHA
BIINCAHHOTO yria. B3auMHoe pacrnosokeHue npsMoil U OKpYXHOCTH, IBYX OKpykHocTel. KacaTenbHas n
CeKyllas K OKpYKHOCTH, PABEHCTBO KacaTeIbHbIX, IPOBEACHHBIX U3 OAHOW TOUYKH. MeTpuueckue
COOTHOIIEHUS B OKPYKHOCTH: CBOMCTBA CEKYILNX, KaCATEIbHBIX, XOP/.
OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTh, OIMCAaHHAs OKOJIO TpeyroyibHUKa. BriricanHuble u
OIMCaHHBIE YETHIPEXYTOJILHUKH. BrIMCaHHbBIE M ONMCAHHBIE OKPYKHOCTH MTPaBUJIBHOIO MHOTOYTOJIbHHKA.
N3MepeHne reoMeTpruieCKuX BEIUYHH. JJIMHA JIOMaHOM, MEPUMETP TPAMOYTOJIbHHUKA.
[TonsaTuHe 0 momanu mIockux Guryp. PaBHococTaBieHHbIE U paBHOBEITUKUE (PUTYPBHI.
[Inomane npssmoyrosnbHUKa. [lnomanes napamienorpaMma, TpeyrojabHUKa U TPAIICLAH.
CBs3b MEXy IUIOIIASIMU MTOT00HBIX (QUTYD.
I'eomeTpuueckue npeodpazoBanus. Cummetpus ¢uryp. OceBast v IEeHTpajIbHasi CUMMETPHH.
Honscnvl ymemsp: 110J1630BaTbC TEOMETPUUECKUM S3BIKOM IS ONTUCAHUS TIPEAMETOB OKPYXKAIOIIErO MUPA,;
pacro3HaBaTh T€OMETPUYECKUE (PUTYPBI, pa3IndaTh UX B3aUMHOE PACIOI0KEHUE; N300pakaTh FEOMETPUIECKUE
(bUTrypBbI, BBITOIHATH YEPTEKH MO YCIOBHUIO 33/1a4H1; OCYILECTBIIATh peoOpa3zoBaHus Gpuryp. Beruncnsas
3HAYCHUS TEOMETPHUECKUX BETMYNH (JIJTUH, YTJIOB, IJIOMIA/ICH ),B TOM YHKCIIE IS YTIIOB OT 0° no 180°:
OIIpeJIeNIATh 3HAaUEeHUs] TPUTOHOMETPHUECKUX (DYHKIMHA 1O 33JaHHBIM 3HAYEHUSM YTJIOB; HAXOAUTh
CTOPOHBI, YTJIbI U ILIOIIAIA TPEYTOJIBHUKOB, JUIMHBI JIOMAHbIX, IyT OKPYKHOCTH, IUIOIAJAEH OCHOBHBIX
reoMeTpHuecKuX (GUryp u GUryp, COCTaBJICHHBIX U3 HUX.
Pemarp reomerpuueckue 3a1auu, ONUPasch Ha U3y4YEHHbIE CBOMCTBA (QUTYp U OTHOIICHUN MEXYy HUMH,
IIPUMEHSS IOTIOJIHUTENIbHBIE TIOCTPOCHUS, alredpandeckuil anmnapar, cooopaxeHnus cumMmerpuu. [IpoBoants
JOKa3aTeNIbHbIE PACCYXKIEHUS IIPU PEIIEHNH 3a/1a4, UCII0JIb3ys U3BECTHBIE TEOpeMBbl. PemaTes npocrenmue
IUTAHUMETPUYECKHE 3a/1a4l B IPOCTPAHCTBE.

Jonicnvl 1ademp komnemenyuamu: yieOHO-103HABATENILHON, IECHHOCTHO-OPUEHTUPOBAHHOH,
pediekcBHON, KOMMYHHKATUBHON, MH(POPMALTMOHHON, COLMATBHO-TPYIOBOM.

Hcnonvzoseamsb npuodpemennvle 3HAHUA U YMEHUA 6 RPAKMUYECKOU 0eAMenbHOCHU U NO6CEOHEGHOIL
HCU3HU: JIJIS1 ONIMCAHUS PEIBHBIX CUTYAallUi Ha 3bIKE TE€OMETPUHU; PACYETOB, BKIIIOYAIOIIUX IIPOCTEUILINE
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TPUTOHOMETPHUYECKHE (POPMYJIBI; pEIICHHS TEOMETPUUECKHUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHUU.
Pemenus npakTuueckux 3a/1a4, CBI3aHHBIX ¢ HAXOXKIACHUEM I€OMETPUUYECKUX BEJIMYMH; TTOCTPOCHUIA
reOMETPUYECKUMH HHCTPYMEHTAMU (JIMHEHKa, YrOJIbHUK, HUPKYIIb, TPAHCIIOPTHD).

TpeOoBaHMs K YPOBHIO NOATOTOBKH y4aluxcs 9 Kiacca

Honsicnvt 3name/nonumams:

Crnenyroniye NoHSTHS : BEKTOP, CYMMa U Pa3HOCTh BEKTOPOB; IMIPOU3BE/ICHHNE BEKTOpA HA YHCIIO,
CKaJISIpHOE MPOU3BECHIE BEKTOPOB; CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC; TEOpEMa CUHYCOB U KOCHHYCOB;
pelieHne TPEeyroJbHUKOB; COOTHOIICHHE MEXK]ly CTOPOHAMH U YTIIaMH TpeyroyibHuKa. Onpesenenue
MHOTOYT'OJIbHUKA; (DOPMYJIbI IJTMHBI OKPYKHOCTH, ILTOMIAAN KPyra; CBOMCTBA BIMCAHHON M OMTUCAaHHOU
OKPY>KHOCTH OKOJIO IIPABMJIBHOTO MHOTOYT'OJIbHUKA; TOHSITUE JBUKEHUS HA TIJIOCKOCTH: CUMMETPHS,
napauieNbHbIN epeHoc, MOBOPOT.

Jlon1ocHbl ymemb: TI0JIb30BAThCS TEOMETPHUUECKUM SI3BIKOM TSI OMIMCAHUS MIPEIMETOB OKPY>KAIOILIEr0 MUPAa;
pacro3HaBaTh TeOMETpUUECKUe (PUTYpBL, pa3IndyaTh UX B3aUMHOE PACIOI0KEHUE; N300pakaTh FeOMETPUIECKUE
(UTypsI; BBITIOIHATH YSPTEKH 10 YCIOBHIO 331a4H; OCYIIECTBIATE Mpeodpa3oBanus ¢puryp. Pacrmo3naBars Ha
gyepTexax, MOAEISIX U B OKpY»Karoleld 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TEJa, N300paxaTh UX; B
MIPOCTEUIINX CITydasiX CTPOUTh CEUCHHSI M pa3BEPTKH MPOCTPAHCTBEHHBIX Tell. [IpoBoaUTE oneparuu Haj
BEKTOPAaMHU, BEIYHCIISTh AJIMHY U KOOPAMHATHI BEKTOPA, YTOJ MEXKITy BEKTOpaMu. BbIUHCISTh 3HaUCHUS
TeOMETPUYECKHX BETHUKH (IUTHH, YIIIOB, TLIOMAeH, 006eMOoB); B ToM uncie: 11 yrios ot 0° 1o 180°
OTIpEAETATh 3HAYCHHsI TPUTOHOMETPHUECKUX (DYHKITUI 10 3HAYSHHIO OJHOW U3 HUX; HAXOJIUTh CTOPOHBI,
YIJIBI ¥ TUIOIAIM TPEYTOJIbHUKOB, JUTMHBI JOMAHBIX, YT OKPY>KHOCTH, TUIOMIAACH OCHOBHBIX
reoMeTpUUYecKux GUryp u Guryp, COCTaBIEHHBIX U3 HUX. PelIaTh TeOMETPUUECKHE 3a/1a4H, OMUPAsICh Ha
M3YYCHHBIE CBOMCTBA QUTYP U OTHOIICHUA MEKIY HUMH, IPUMEHSS JTOMIOJHUTEIBHBIC IIOCTPOCHHUS,
anreOpanvecKkuii 1 TPUrOHOMETPUUYECKUHN anmnapat, cuMMeTpuio. [IpoBoIuTh 10Ka3aTeabHbIe PACCYKICHUS
P PEIICHUH 3a/1a4, UCII0JIb3Yys U3BECTHBIE TEOPEMBI; PEIIATh MPOCTEUINNE IITAHUMETPUUYECKUE 3a/1a4U B
MIPOCTPAHCTBE.

Honscnot 61a0emov komnemeHyuamu:

- uHQOPMAIMOHHOH;

- KOMMYHUKAaTHBHOM;

- MaTeMaTHU4ecKOii, oIpa3yMeBaroIIel, 4T yJalluecss yMerT UCII0JIb30BaTh MaTEMaTHUECKHUE 3HAHUS,
apupMeTHYECKU, anreOpandecKuii arnmapaT JJis OMUCAHUS U PEIICHHs POo0JIeM peaTbHOM KU3HH,
TPaMOTHO BBIMOTHITH aNTOPUTMHUUYECKUE TIPEMUCAHNS U MHCTPYKIIMK HA MaTeMaTUYeCKOM MaTepuare,
MOJIb30BaThCS MAaTEMATHYECKUMU (DOPMYJSIaMU , TPUMEHSTH MPUOOPETEHHBIEC alNTeOpanyecKue
npeoOpa3oBaHus U GYHKIIMOHATBHO-TpauuecKre mpeCTaBIeHuUs 11 OMMCAHUS U aHAIHU3a
3aKOHOMEPHOCTEH, CYIIECTBYIONIUX B OKPYXKAIOIIEM MUPE U B CMEKHBIX TIPEeIMETaX;

- COIMAIBbHO-JIMYHOCTHOM, MOIpa3yMeBaroIlel, 4To yyaluecs BIaJCi0T CTUIIEM MBIILICHUS,
XapaKTEPHBIM JIJIS1 MAaTEMATUKH, €T0 a0CTPAKTHOCTHIO, I0KA3aTEIbHOCTBIO, CTPOTOCTHIO, YMEIOT
MPUBOJIUTH ApTYMEHTUPOBAHHBIE PACCYXKICHUS, AeNaTh JIOTHuecKne 000CHOBAHHBIE BHIBOIBI,
MIPOBOJIUTH OOOOIIEHUS U OTKPBIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX MIPUMEPOB, IKCIIEPUMEHTA,
BBIIBUTATh TUIIOTE3BI, ICHO U TOYHO BBIPA)KAaTh CBOM MBICIIU B YCTHOM U MUCbMEHHOM peuu;

- oOIIEeKyIbTYpHOH, MOIpa3yMEBAIOIICH, YTO yJallHecs MTOHUMAIOT 3HAYMMOCTh MaTEeMAaTUKHU KaK
HEOTHEMJIEMOM YacTH OOIIeUeTOBEYECKOM KyIbTYphI, BO3CHCTBYIONIEH Ha IPYTHe 00IaCTH KyIbTYpPHI,
MMOHUMAIOT, YTO (POpMaTBLHBIN MaTeMaTHYECKUI ammapaT CO3/aH M Pa3BUBACTCS C IEJIbI0 PACCITUPEHHS
BO3MOYXHOCTEH €ro MPUMEHEHHUSI K PEIICHHIO 3a/1a4, BOSHUKAIOIINX B TEOPUHU U MPAKTUKE, YMEIOT
YMECTHO MCTOJIb30BaTh MAaTEMaTHIECKYIO CHMBOJIUKY;

- IpeIMETHO-MHUPOBO33PEHUYECKOM, OIPAa3yMEBAIOIEH, UTO yUalIecss HOHUMAIOT YHUBEPCAIbHBIN
XapakTep 3aKOHOB MAaTEMaTUYECKON JIOTUKH, IPUMEHUMBIX BOBCEX 00JIACTsIX YEI0BEUECKOM
JeSTebHOCTH, BIA/ICIOT IPUEMaMHU ITOCTPOCHHSI U UCCIICIOBAHMSI MAaTEMaTHIECKIX MOJIETIeH pu
peIIeHUH TPUKIIATHBIX 3a7a9.

Hcnonvzosams npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAMeIbHOCHU U NO6CEOHEEH O
HCU3ZHU: JTTIS1 OTIMICAHUS PEATbHBIX CHTYAllMK Ha S3bIKE TE€OMETPUM; JIJIS1 pACUETOB, BKITFOYAOIINX TIPOCTEUIIIHE
TPUTOHOMETPHYECKHE (POPMYIIBL; TIPH PELICHUU T€OMETPUIECKUX 33/1a4 C UCTIOIb30BaHUEM TPUTOHOMETPHH;
JUISL pEelIeHNs] IPAKTUYECKUX 3371a4, CBSI3AHHBIX C HAX0XKJICHUEM T'€OMETPUIECKUX BETUUMH (HCIIONB3Ys TIPU
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HEOOXOIMMOCTH CIPABOYHHUKU U TEXHUUECKUE CPEJICTBA); PU IOCTPOEHUH IT'€OMETPUYECKMMHU HHCTPYMEHTaMU
(J1MHElKa, YrONbHUK, HUPKYJIb, TPAHCIIOPTHP).

Cooepicanue Kypca ceomempuu 6 7-9 Knaccax

BekTophbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[lonsTHe BekTOpa, AEHCTBUSA HAA BEKTOPaMH, HCIIOIb30BAaHHE BEKTOPOB B (H3HKE, pA3IOJCEHUe 6EKmMopa Ha
cocmasnaowue, CKauspHoe npoussedeHue.

Koopaunarsl

OCHOBHBIC TIOHATHS, KOOPOUHAMbL GeKMOpd, paccmosnue mexcoy mouxamu. Koopounamer cepedunvi ompeska.
Ypaenenus gueyp.

IIpumenenue 6exmopos8 u KOOpOUHam 05 peweHus NPOCMEUUUX 2eoMeMmPUdeckKux 3a0ay.

HcTtopusa maTeMaTUKH. ['eoMerprnueckue purypsl

@urypel B reOMeTPHHU U B OKPY:Kal0LeM MHpe

I'eomerpuueckas purypa. PopMupoBaHue NpeICTaBICHUH 0 METAIPEIMETHOM MTOHSATHU «(DHUTYpay.

Touka, nuHMSA, OTPE3OK, MpsiMasi, Jiyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpHCa yIila U €€ CBOWMCTBA, BUABI YIJIOB,
MHOTOYTOJIbHUKH, KPYT.

OceBas cuMMeTpHsl reoMeTpudecKkux (uryp. LieHTpanbHast CHMMETpHS T€OMETPHIECKUX HUTYD.

MHOroyroJibHUKHu

MHOroyroinpHHUK, €ro 3I€MEHTBl M €ro CBOMCTBAa. PacrmozHaBaHME HEKOTOPBIX MHOTOYTOJIBHHKOB. Buinykivie u
HegbINyKble MHO20)201bHUKY. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

Tpeyronsauku. Beicota, MenuaHa, OuccekTpuca, CpelHss JHMHUS TPEYroNbHHKA. PaBHOOEGOPEHHBINH TPEyroibHUK, €TO
CBOMCTBa W NpHU3HAKU. PaBHOCTOPOHHUN TpeyrojabHUK. [IpsAMOYroibHBINA, OCTPOYIONbHBIM, TYNOYTOJBHBIH TPEYTOJbHUKH.
Bremnue yribl TpeyrojipHuka. HepaBeHCTBO TpeyronbHUKa.

YerbipexyronbHuky. IlapamienorpamMm, poM0, NpsSMOYrOJNBHHK, KBaJpaT, Tpameuusi, paBHOOEIPEHHAs Tparerys.
CBoiicTBa M NMPU3HAKH NapajuienorpaMmma, pomoa, mpsMoyrojbHUKA, KBaIpaTa.

OKpY’KHOCTb, KPYyT

OKpYyXHOCTb, KpPYyI, HUX 3JI€MEHTHl U CBOWCTBA; IEHTpaJbHBIE W BHUCaHHble yruel. KacatenmpHast u cexkywas K
OKpPY>KHOCTH, UX c6olicéa. BrycaHHbIE W ONUCAHHBIE OKPYKHOCTH [UI TPEYTOINBHUKOB, Yemblpexy20lbHUKOS8, NpPAGUTbHbIX
MHO20Y201bHUKOS.

I'eomerpuyeckue purypsl B npocTpancTse (00beMHbIe TeJia)

Mnozoepannux u eco anemenmol. Hazeanus MHO202pAHHUKOS C PA3HLIM NONOJNCEHUEM U KOIUYECTHBOM 2paHell.
[lepBuuHble mpeAcTaBICHUA O THpaMHIE, Napajeienunene, npusme, cdepe, mape, OUIHHAPE, KOHYcCe, X DIEMEHTaX H
MIPOCTEHIINX CBOWCTBAX.

OTHomeHUs

PagsencrBo guryp

CBoiicTBa paBHBIX TPEYTOJILHUKOB. [IpU3HAKH paBeHCTBA TPEYTOJILHUKOB.

ITapaJuieIbHOCTD NPSIMBIX

[Tpu3Haku ¥ CBONCTBA MapalIeIbHBIX NPAMBIX. AKcuoma napainenvnocmu Eexnuda. Teopema @aneca.

IlepneHauKyJsipHble NPAMbIE

IIpsimoit yromn. [lepnenaukynsip k npsimoid. Haknonnas, npoexuusi. CepeIMHHBINA NEPIEHIUKYIIAP K 0Tpe3Ky. Ceoticmea u
NPpU3HaKU NepneHoOUKyIAPHOCMU.

Ilooooue

Iponopyuonanvusie ompesxu, nodobue guzyp. Ilooodusie mpeyeonrvruxu. Ipusnaxku nodobus.

B3aumHoe pacmoJioskeHHe MIPSIMOIH U OKPYXKHOCTH, 08VX OKPYIHCHOCMELL.

H3mepenns 1 BbIYHCICHUS

BeanunHbl

[Tonsatue Benuuunsbl. Jnuna. U3mepenue ninunbl. Enunuinel uamepenus anuHel. Benuunna yrina. ['panycHas mepa yria.

[MonsiTue o oAy WIockoit Gurypsl u ee cBoiicTax. MiamepeHue miomaaeil. EMuHUIBI 13MepeHHs TI0IaaH.

IIpencraBnenue 06 oObeMe U ero cBoiicTBax. M3mepenue oobema. Equanibl m3mepeHns 00beMoB.

H3MepeHnus v BbIYMCIEHUS

WHCTpyMEHTBI JUlsi M3MEPEHUH W TOCTPOCHWH; M3MEpeHHe ¥ BBIUMCICHHE YIJIOB, JUIMH (PacCcTOSHHMN), IUIOMIaIeH.
Tpuronomerpuueckne (YHKIMH OCTPOTO yIila B NPSIMOYTOJILHOM TPEYTOJbHUKE Tpuconomempuyeckue QyuKyuu mynozo yeid.
Bbruncnenue 31€MEHTOB TPEYTOJBHUKOB C HCHOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHHH. PopMmymsl Momagu
TpeyroJibHUKa, IapajuiesiorpaMMa W €ro YacTHBIX BHJOB, (OPMYNBI JUIMHBI OKPYKHOCTH M IUlomanu Kpyra. CpaBHeHWE W
BeIuKcieHue wiomaneil. Teopema [udaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosiane Mexxay Toukamu. PaccTosiHre OT TOUKH A0 IpsAMON. Paccmosinue mexcoy gueypamu.

I'eomeTpuyeckHe MOCTPOEHUS

I'eomeTprueckue MOCTPOSHHS IS MILTIOCTPALINHU CBOICTB T€OMETPHUECKUX (HUTYP.

MHCTpyMeHTH! A7l TOCTPOEHHH: LUPKYNb, JHUHEHKa, YTONBHUK. [Ipocmetiuiue nNOCMpOeHUs YUpKylem U JUHEeUKOU.
nocmpoenue Ouccekmpucyl y2ia, NnepReHOUKyIapa K npsamo, y2ia, pagHo20 0aHHOMY,

Ilocmpoenue mpey201bHUKO8 HO MpPeM CIOPOHAM, O8YM CIMOPOHAM U Y2IIy MeICOY HUMU, CIOPOHE U 08YM NPUNEHCAUUM
K Hell yenam.
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enenue ompesxka 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue mpeodpa3oBaHus

IIpeodpa3oBanust

ITonsTue nmpeobpazosanwus. [IpeacraBneHue o MeTanpeAMETHOM TIOHATHH «IIpeoOpazoBanuey. [lodobue.

JIBuKkeHust

OceBast 1 IEHTPAIbHAS CUMMETPHS, NOBOPOM U NApaienvbhblll nepenoc. Kombunayuu osudicenuil Ha niockocmu u ux
ceoticmaa.

Bosnuxnosenue mamemamuxu Kax Hayku, smanvl ee paseumus. OcHosuble pazdensi mamemamuxu. Buloarowuecs
MamemMamuxy U ux 6Kiao 6 pasgumiue HayKu.

beckoneunocmo mnoacecmsea npocmouix uucen. Hucia u Oonunvl ompesxos. Payuonanvuvie uucaa. Ilompebnocmo 6
uppayuonanvhulx yucaax. Llxona ITugazopa

3apoorcoenue ancebpul 6 Heopax apupmemuxu. An-Xopesmu. Poocoenue 6yrkgeennou cumeonuxu. I1. @epma, @. Buem, P.
Hexapm. Hcmopus eonpoca o naxoscoenuu @Qopmyn KopHell ancebpauyeckux ypagHenull cmeneneil, 001vuux vemvipex. H.
Tapmanss, Joc. Kapoano, HX. Abenw, O. I'anya.

Iosgrenue memooa Koopounam, nO360AIOUE20 NEPEBOOUMb ceoMempuyeckue 00beKkmbl Ha A3bIK aneedpbl. Tlossnenue
epaguxos pyuxyuii. P. lexapm, I1. @epma. IIpumepsl paznuyHuix cucmem KOOpOUHAN.

3aoaua Jleonapoo I[luzanckozco (Pubonauuu) o Kpoauxax, uucia DubOonauyu. 3adaua o waxmMamuou OocKe.
Cxo0umocms 2eomempuieckoll npospeccui.

Hcmoxu meopuu  eeposmuocmeti: cmpaxosoe oeno, azapmuvle uepvl. 1. Depma, b.Ilackane, A. Bepnyinu,
A.H.Koamozopos.

Om 3emnedenus xk eceomempuu. Iugpazop u ezo wxona. Danec, Apxumed. I[Inamon u Apucmomens. Ilocmpoenue
nPasuUIbHLIX MHO20Y20abHUK08. Tpuccexyus yena. Keaopamypa kpyea. Yosoenue xyba. Hcmopua uucia w. 3onomoe ceyenue.
«Hauanay Eexnuoa. JI Diinep, H U.Jlobauesckuil. Ucmopus namozo nocmynamad.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCU OKPYICAIOUE20 MUPQ.

Acmpornomua u eeomempus. UYmo u xax yswamu Awnaxcaeop, Spamocghen u Apucmapx o pazmepax Jlyuel, 3emau u
Connya. Paccmosnus om 3emnu 0o Jlynot u Connya. Hsmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu: JI. Junep. HU. Jlobauesckuii, I1.JI. Yebviues, C. Kosanegckas,
A.H. Koamozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HABULAYKUX HAYK, PA3BUMUE POCCULICKO20
¢noma, A.H. Kpvinos. Kocmuueckasn npoepamma u M.B. Kenoviuu.

Onucanue MaAaTEePHAJTBbHO-TCXHUYECCKOI0 o0ecrneueHus Oﬁpa3OBaTe.HLHOFO npomecca.
Jist peanuzanuu neneu u 3aja4 00ydeHuss MaTeMaTHKe TI0 JaHHOH mporpamme ucnonb3yercs YMK :

1. 'eomerpus. CoopHuk pabounx mporpamMm. 7 — 9 kinaccl: ocobue s yuuteneit o6uieodpazoBaTebHbIX OpraHu3amuii /
aBTop-coctaButens T.A. Bypmuctposa. — M.: [IpocBemenne, 2013

2. Yuebnuk. ['eometpus: 7 — 9 ki. / JI. C. Aranacss, B. @. Byryszos, C. b. Kagomues u np. — M.: [IpocBemmenue, 2014.

3. Pabouas Terpams mo reomerpun: 7 knacc: k yaeouuky JI.C. AtanacsHa u ap. «'eomerpust 7 — 9 xiraccen» / FO.A. ['ma3kos,
I1.M. Kamaes. — M.: U3natenbcTBO «OK3aMeny, 2014

4. KonTposbHble paboThl 110 reomerpuu: 7 kiace: k yueOHuky JI.C. Aranacsina u ap. «I'eomerpust 7 — 9 xnaccsi» / H.b.
MenbHukoBa. — M.: M3narenbcTBo «Ok3ameny, 2014

5. Tectsl no reomerpun: 7 kinace: k yueoOnuky JI.C. Aranacsna u np. «'eomerpust 7 — 9 kinacce» / A.B. ®apkos. — M.:
H3natenbcTBO «OK3amen», 2014

6. Jlugakruyeckue MaTepuasibl o reoMetpun: 7 kiacc: Kk yueonuky JI.C. Aranacsua u ap. «['eomerpus 7 — 9 kinaccer» / H.B.
MenbHukoBa, I'.A. 3axapoBa. — M.: U3naTenscTBo «JK3amen», 2014

7. Pabouas Tetpans mo reomerpun:8 xinacc: k yaeoHuky JI.C. Aranacsaa u np. «['eomerpust 7 — 9 xkimaccen» / FO.A. ['ma3kos,
II.M. Kamaes. — M.: U3garensctBo «OK3aMen», 2015

8. KonTtponbsHsie paboTs! 110 TeomeTpun: 8 kiace: k yueOHuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9 kiaccee» / H.b.
MenbsHukoBa. — M.: U3natenscTBo «Dk3amen», 2015

9. Tectsl no reomerpun: 8 knace: k yueonuky JI.C. Aranacsna u np. «I'eomerpust 7 — 9 ximacee» / A.B. ®apkos. — M.:
WsnparenscTBo «OK3amen», 2015

10. IupakTryecKre MaTepUaisl o reomerpun: 8 kiace: K yueonuky JI.C. AtanacsHa u ap. «I'eomerpust 7 — 9 kimacce» / H.B.
MenbaukoBa, I'.A. 3axapoBa. — M.: M3natenscTBo «OK3amen», 2015

11. . Pabouast Terpaap 1o reomerpun: 9 kiacc: k yueouuky JI.C. Aranacsina u np. «['eomerpust 7 — 9 kiacco» / 10.A.
I'maskos, I1.M. Kamaes. — M.: M3narenscTBO «DK3amen», 2016

12. KouTponbHbie paboTsl 1o reomerpun: 9 kiace: k yueoHuky JI.C. Aranacsina u np. «I'eomerpust 7 — 9 knaccoi» / H.b.
MensuukoBa. — M.: U3garenscTBo «Dk3ameny, 2016

13. Tectsl no reomerpun: 9 kiace: k yueonuky JI.C. Aranacsna u np. «I'eomerpus 7 — 9 knaccel» / A.B. ®@apkos. — M.:
Uz patenscTBo «DK3amen», 2016

14. Tnnaktrdaeckue Marepuaisl no reomerpuu: 9 kiace: k yueOnuky JI.C. Atanacsna n np. «'eomerpus 7 — 9 knacce» / H.B.
MensaukoBa, [.A. 3axapoBa. — M.: U3narenbscTtBo «OKk3amen», 2016
15. PabGouas mporpamma k yuebHmky JI.C. Atanacsna, B.®. Byry3oBa. m np. 7-9 kmaccel: ydeOHOe mocobme Ui

obmeobpa3oBarenbHEIX oprann3anuil/B.d.byty3os. M.: [Ipocsemenwue, 2016.
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16. PabGouas nporpamma no reomerpun k YMK JI.C. Aranacsina, B.®d. Byry3oBa. 7-9 knaccs! /CocraButens I'.1.MacnakoBa.
M.: Bako, 2014.

17. Pa6ouwme mporpammel o yaeOuukam JI.C. Aranacsina, B.®. Byry3osa. u ap. 7-9 kmacchl. - Bonrorpan: Yuurens, 2012

18. PabunoBuu E. M. 'eomeTpust Ha roToBbIX uepTexax. 7-11 kmacenl/ [Ipocsemenue, 2013,

Jlist peanuzanuy niened u 3anad 00y4eHUst MaTeMaTHKE 110 JaHHOM NpOrpaMM TaK K€ MOTYT IPUMEHIThCA MEIHAPECYPChI MO
OCHOBHBIM TeéMaM TIporpaMmsl. [Ipn peanusarum nporpaMMbl IPIMEHSFOTCS TaK K€ Me1arOrMuecKrue TEXHOIOTUH: TEXHOIOTHUS
muddepeHnmansHOro 00y4eHus, TMYHOCTHO-OpUeHTHpOBaHHas TexHosorus, UKT.

K TexHHYeCKHM cpeicTBaM 00yuYeHHs, KOTOpbIe MOTYT 3((EKTHBHO HCIOIB30BAaTHCS HA YPOKaX MaTeMaTHUKH, OTHOCSITCS
KoMITbIOTEp, IM(pOBOH (oToanmnapar, HHTEpaKTUBHAS JIOCKA U Ap.

[epeuensb paboT pH UCTIOIB30BAHUN KOMIIBIOTEPA!

—IOMCK JOTIOJIHUTENLHON nHpopManuu B lHTepHEeTE;

— CO3[IaHMe TeKCTa 0KNIafa;

— 00paboTKa JaHHBIX TIPOBEICHHBIX MAaTEMaTHIECKUX HCCIICTOBAHUM;

— CO3/1aHHE MYJIBTUMEIUHHBIX MPE3EHTAINH (TEKCTOB C PUCYHKaMH, GOTOTpadusIMH | T.1.), B TOM YHCIE AT MPEACTABICHUS
PE3YNBTATOB UCCIEAOBATENBCKON M MIPOCKTHOM JEATEILHOCTH.

ITpn ncnonp30BaHNM KOMIIBIOTEPA yYaInecs IPUMEHSIOT MOTyYeHHbBIE Ha yPOKaxX HH(OPMATHKH HHCTPYMEHTAIbHBIC 3HAHUS
(manipumep, yMeHHs paboTaTh C TEKCTOBBIMH, IPaUIECKIMH PEIAKTOPaMH | T.JI.), TEM CaMbIM Y HAX (DOpMHUpPYETCS TOTOBHOCTh
U TIPUBBIYKA K MPAKTHIECKOMY ITPUMEHEHHIO HOBBIX HH()OPMAMOHHBIX TeXHOIOTHH. TeXHNUecKre cpesicTBa Ha ypoKax
TeOMETPHHU MIUPOKO MPHUBJIEKAIOTCS TAKXKe MPH MOJTOTOBKE MPOEKTOB (KOMIBIOTED).

Y4eOHbIX MOCOOMS IS yHALMXCS

1.T'eometpust 7-9 YueOHuk 1j1st 0011eoopasoBarenbhbix yupexacuuii/ JI.C. Aranacss u np. M. [Ipocsenienue, 2013.
2. 3uB B.I'. 'eomerpus Junaktnueckne marepuainsl. 7 knace / b.I'. 3u, B.M. Meitnep. M. I1pocsenienne, 2013
3.3uB b.I'. 'eometpus JJunaktudeckue marepuansl. 7 kinace / b.I'. 3u, B.M. Meiinep. M. IIpocsenienne, 2013
4. Mumenko T.M.. 'eomerpus. Tematmueckue Tecthl. 7 kiace/ T.M. Mumenko, A.J[. brimakos. M.: I[Ipocsemenwne, 2013.
5. PabunoBug E. M. I'eomeTpust Ha roTOBBIX yepTexax. 7-11 xmaccsl/ [Ipocsemenne, 2013.
3uB b.I'.
6. l'eomerpus Junaktudaeckue Marepuaisl. § kiacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013
7.3uB b.I'. 'eomeTpus Junaktudeckue marepuansl. 8 kiace / b.I'. 3us, B.M. Meiinep. M. IIpoceenienue, 2013
8. Mumienko T.M.. 'eomerpusi. Tematudeckue Tecthl. 8 kiace/ T.M. Muienko, A./l. bauakos. M.: IIpoceemnienue, 2013.
9.I'eomerpus Junaktuyeckue matepuaisl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013
10. 3uB B.I". 'eomerpust Aunaktrueckue matepuaisl. 9 kiaace / B.I'. 3us, B.M. Meiinep. M. IIpocsenienue, 2013
11. Mumenko T.M.. T'eometpust. Temarudeckue tectsl. 9 knace/ T.M. Muienko, A./l. biuakos. M.: IIpoceemienue, 2013.
12. Pabouas TeTpans mo reomeTpun: 7 kiacc: Kk yaeonuky JI.C. Aranacsaa u np. «['eomerpus 7 — 9 kmaccen» / FO.A. ['mazkos,
I1.M. Kamaes. — M.: U3natenbcTBO «IOK3aMeny, 2014

13. KontpompHbIe paboTHI 1o reoMeTpun: 7 kinacce: k yueOnuky JI.C. AtanacsHa u ap. «['eomerpust 7 — 9 ximaccs» / H.B.
MenpaukoBa. — M.: M3marenscTtBo «OKx3amen», 2014

14. Tectrr o reometpun: 7 kiacc: k yueOnuky JI.C. AtanacsHa u ap. «['eometpus 7 — 9 kmacce» / A.B. @apkoB. — M.
Wz narenbcTBo «OK3aMeny, 2014

15. JIugakTruueckre MaTepHansl Mo reomeTpur: 7 kiacc: Kk yueobnuky JI.C. AtanacsHa u ap. «I'eomerpust 7 — 9 kmaccer» / H.b.
MenbaukoBa, I'.A. 3axapoBa. — M.: MU3natenscTBo «JK3ameny, 2014

16. Pabouas Terpanp no reomerpun:8 knacc: k yueonuky JI.C. Aranacsna u np. «['eomerpus 7 — 9 kiacce» / HO.A. T'naskos,
II.M. Kamaes. — M.: U3gaTennctBo «OK3amen», 2015

17. KouTponbHble paboTsl 1o reomerpun: 8 kiacc: k yueoHuky JI.C. Aranacsina u np. «I'eomerpust 7 — 9 knaccoi» / H.b.
MenbuukoBa. — M.: U3narensctBo «Ok3amen», 2015

18. Tectrr o reometpun: 8 kiace: k yueOHuky JI.C. AtanacsHa u ap. «['eometpus 7 — 9 kmacce» / A.B. @apkoB. — M.
UsnarenscTBo «DK3amen», 2015

19. IupakTryeckue MaTepuaisl o reomerpun: 8 kinace: k yueOHuky JI.C. AtanacsHa u ap. «['eometpus 7 — 9 kmacce» / H.b.
MensauKOBa, [.A. 3axapoBa. — M.: UznarenpctBo «OKk3amen», 2015

20 . Pabouas terpans no reomerpun: 9 kiacc: k yueoHuky JI.C. Aranacsina u ap. «I'eomerpust 7 — 9 xnacesr» / FO.A. T'na3kos,
IT.M. Kamaes. — M.: U3narenscTBo «OK3amen», 2016

21. KonTposbHbie paboTsl 110 reomerpun: 9 kiace: k yueOuuky JI.C. Atanacsna u np. «'eomerpus 7 — 9 kiacce» / H.B.
MensaukoBa. — M.: U3garenscTBo «Ok3ameny, 2016

22. Tects! o reometpun: 9 kiacc: k yueonuky JI.C. Atanacsina u ap. «I'eometpus 7 — 9 knaccs» / A.B. @apkos. — M.
WsparenscTBo «OK3amen», 2016

23. lumaxktHuecKue MaTepuaitsl mo reomerpun: 9 kiacce: k yueouuky JI.C. Atanacsina u ap. «I'eomerpus 7 — 9 xmaccen» / H.B.
MensauKkoBa, [.A. 3axapoBa. — M.: U3znarenbpctBo «OKk3aMen», 2016

Ilepeuens UHTEpHET pecypcoB, U (pPOBbIe 00pa30BaTEJbLHBIX PECYPCOB U APYTUX IEKTPOHHBIX
HH(POPMANMOHHBIX HCTOYHUKOB!

1.ITudpossie obpasosarenbubie pecypebl (LIOP) k yueGHnkam usaarenbcTBa "Muemo3uHa" TipecTaBieHbl Ha caiite http://school-
collection.edu.ru/

14


http://school-collection.edu.ru/
http://school-collection.edu.ru/

2. www.math.ru. IHTepHerT - moaiep)Kka yauTeneid MaTeMaTHKU, MaTePHAIIBI U1 YPOKOB, O(QUIHATBHBIC TOKYMECHTHI
MunucTepcTBa 00pa30BaHusl U HAYKH, HEOOXOIUMBIE B paboTe.

3. www.it-n.ru. Cerb TBOPUECKHX YUUTETIEM.

4. www.etudes.ru. Maremaruueckue 3Tiofbl. Ha caiiTe mpeacTaBiieHsl 3TIOMbI, BEIIOJIHEHHBIE ¢ HCIIOJIb30BAHUEM COBPEMEHHOM
KOMIbIOTepHO# 3D-TpaduKu, yBIeKaTeIbHO U HHTEPECHO PACCKAa3bIBAIOIINE O MATEMATHKE U €€ IPUIOKCHHSX.

5. www.problems.ru. basa qaHHBIX 3a/1a4 110 BCEM TeMaM IMKOJIBbHON MaTeMaTHKH. 3a1aqu pa3OuTHI 10 pyOpHUKaM U CTEIICHA
crnoxxaocTd. Ko BceM 3a1aqaM PHBEICHBI PEIICHHS.

6. www.golovolomka.hobby.ru. TomoBomoMku st ymMHEBIX Trofeii. Ha caiite MOXHO HalTH MHOTO 3a1a4 (JIOTHYECKUX, HA
B3BCIIMBAHUS U 1IP.), BapHalli HA TeMy KyOuka PyOuka, anekrponusie Bepcur kuur P. Cmaniuana, M. T'apauepa, JI. Kapposa,
BEJICHUsSI 3aHATHHA, IpreMax paboThl Ha YpOKax.

7. www.college.ru/mathematics. Maremaruka Ha moptane «OTKPBITBINA KOJUTEAX ». MOXHO HAalTH y4eOHbIi MaTepHat 1o
Pa3IMYHBIM pa3fenaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTUTYT HOBBIX TexHOJOTHi. Ha caiiTe MOXXHO 03HAKOMHUTBCS C IPOAYKIHUEH, mpemiaraeMoit MTHCTUTYTOM,
HampuMep, nporpammami «OKuBas cratuctukay, «ABtol pad», pa3BuBaronie-o0ydaromieil HacTONbHOM Urpoit «lomu u Apodu» u
ap.

9. school-collection.edu. Exunas komurekuust iudpoBbIX 00pa3oBaTeIbHEIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3narenscrsa «[Ipocsentenne» (pyoprka «MaTeMaTHKa)

11. http:/www.drofa.ru. Caiit u3garensctBa Jpoda (pydpuka «MaremaTnka)

12. http://www.center.fio.ru/som. Metoaudeckue peKOMEHIAIINH YUUTEIIO- TIPEIMETHHUKY (IIPEICTaBIEHBI BCE IKOIbHBIC
npeamMeTsl). MaTepHaiisl IUisi CaMOCTOSITEIBbHOM pa3paboTku MpoGHIBbHEIX IPO6 U aKTUBHU3ALNHK MpoLecca 00yYCeHHs B CTapiieit
IIKOJIC.

13. http://www.edu.ru. IleHTpansHbli 06pa30BaTENbHBINH TOPTAN, COJCPKUT HOPMATHBHBIC JOKYMEHThI MHUHUCTEPCTRA,
CTaHIapThI, HHHOPMAIIHIO O IPOBEICHUE IKCIICPUMEHTA, CepBep HHDOPMAIIMOHHON MOICPKKH EHHOTO rocy1apcTBEHHOTO
9K3aMeHa.

14. http://www.legion.ru. Caiit nznatensctsa «JIernony.

15. http://www.intellectcentre.ru. Caiit usnarenscta «utemnexkr-LIeHTp», rae MOXXHO HAUTH Y4eOHO-TPEHUPOBOYHBIC
MaTepuasl, IEMOHCTPALOHHbIC BEPCUH, OaHK TPEHUPOBOYHBIX 3aJaHHUI C OTBETAMH, METOJHIECKHE PSKOMCHIAIA U 00pa3Lbl
PpCILICHHIA.

IlepeyeHb meYaTHbLIX MOCOOMIA(TA0MI):
OCHOBHBIE CBOWCTBa U3MEPEHUS YTIIOB.
OCHOBHBIE CBOMCTBA OTKJIaIBIBAHUS OTPE3KOB U YIJIOB.
BeptuxanbHblie yriasl. CMeKHBIE YITIBL.
[epnenaukynspHbIe U MapaieIbHbIE PsIMBIE.
PaBeHCTBO TpeyronbHUKOB.
[Ipu3HaKu paBeHCTBA TPEYTOIBHUKOB.
Bricora, Mmemana, OucceKTpHca TPEyroJIbHHUKA.
OKpYKHOCTb.
OCHOBHOE CBOICTBO MapaJUIETBHBIX MPSIMBIX.
VYTibl IpU IepeceyeHn  ABYX NPSMBIX TPETHEH.
VYT7Bl, BIUCAaHHBIE B OKPY)KHOCTB.
Bune! yrios.
OCHOBHBIE CBOWMCTBA NPUHAIICKHOCTH TOUEK U IPSIMBIX.
PaBHOOEIpEHHBIN TPEYTONbHHUK.
IIpsIMOYTOBHBIN TPEYroJbHUK.
Teopema cuHyCOB.
TeopeMa KOCUHYCOB.

Teopema ITudaropa.

[Tono6HBIE TPEyrOIBHUKHY.

TemaTHuyeckoe NJIAHUPOBAHUE.

OCO0EHHOCTBI0 TEMAaTUYECKOTO IJIaHUPOBAHUA SABJIACTCA TO, 4YTO B HEM COACPIKUTCA ONHMCAHHUC BO3MOKHBIX BHI0B
JACATCIIBHOCTU  y4YalllUXCd B MHOPOLECCEC YCBOCHUA COOTBCTCTBYIOLICTO COACPIKAHHWA, HAINPABJICHHBIX Ha JOCTUIKECHUC
IIOCTAaBJICHHBIX ueneﬁ 06y‘lCHI/IH. 910 OPUCHTUPYET YUYHUTCJIA Ha YCHUICHUC HACATCIIbBHOCTHOIO MNOJAX0Aa B 06y‘I€HI/II/I, Ha
OpTaHU3aIMI0 Pa3HOOOPA3HON Y4eOHOUW NEeSTENbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM IICHXOJIOTO-TIEJATOTHYECKAM BO33PCHHSM, Ha
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HCIIOJIb30BaHUE COBPEMCHHBIX TEXHOJIOTHI.

B ocHOBHOE nporpaMMHOE COACPKAHUE BKITFOYAIOTCS JIOTIOIHUTEIBHBIC BOIPOCHI, CIOCOOCTBYIOIIHE PAa3BUTHIO MaTeMaTHYC-
CKOTO KpYro3opa, 0CBOCHHIO 0oJiee POABUHYTOTO0 MaTeMaTHYECKOTr0 arliapara, MaTeMaTHIeCKuX crnocobHocTei. Pacimmpenne
COJIepIKaHKsl FEOMETPHIECKOr0 00pa30BaHusl B 3TOM CiIydae AaéT BO3MOXKHOCTD CYIIIECTBEHHO 000TraTHTh KPYI' pelIaeMbIX 3a/1ad.

7 KJ1acc
Homep CopneprxaHue MaTepraa Komu- XapakTepucTUKa OCHOBHBIX BUIOB
napa- YECTBO JESITETbHOCTH yUCHHKA (Ha YPOBHE
rpacda 4acoB y9eOHBIX OCHCTBHIN)
I'nasa |. HauanbHble reoMeTpuyecKue 10 OOBACHSTH, YTO TAKOE OTPE30K, JIyd, YToJ, Kakue QUrypsl
CBe/IeHUsI Ha3BIBAIOTCS PABHBIMH, KAK CPABHUBAIOTCS U U3MEPSIOTCS
1,2 IIpsamas u otpesok. Jlya n 2 OTPE3KH M YTJIbl, YTO TAKOE rpagyc U rpajgycHas Mepa yria,
yron KaKoll yrosa Ha3bIBaeTCs MPSAMBIM, TYNIBIM, OCTPBIM, pas-
3 CpaBHeHHE OTPE3KOB U YIJIOB 1 BEPHYTHIM, YTO TaKOE CEpeJMHa OTpe3Ka U OUCCeKTpuca
M3mepenue oTpe3KoB. yria, Kakue yribl Ha3bIBalOTCS CMEXHBIMU U KaKHUE Bep-
4,5 W3mepenue yrios 3 THUKAJIBbHBIMU; (GOPMYINPOBATH U 00OCHOBBIBATH YTBEPKIE-
CMeKHbIE U BePTUKAIBHBIE YTIIbI HUS O CBOMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YTJIOB;
6 IlepnenaukynspHble NpsiMbIe 1 00BSICHATh, KaKue NMpsMble Ha3bIBAIOTCSA
Pemenue 3amau MEePHEHANKYIIPHBIME; (HOPMYIUPOBATH M 00OCHOBBIBATH
7 Konrponsaas padora Ne 1 1 YTBEPKAECHUE O CBOWCTBE ABYX MPSAMBIX,
1 MEPIEHINKYIAPHBIX K TPEThEH; n300pakaTh 1
1 pacIio3HaBaTh yKa3aHHBIE IpOCTeHIINE (GUTYpHI HA YyepTe-
JKaxX; pelarh 3a1adu, CBsI3aHHbIC C STHUMH NPOCTEHITNMHU
¢durypamu
I'nasa |l. Tpeyronbsanku 17 OOBsICHATH, Kakasi GUrypa Ha3bIBACTCSl TPEYTOJILHUKOM, YTO
1 TpeyroabHuk 2 TaKo€ BEPIUHUHBI, CTOPOHBI, YIJIbl U IEPUMETP
2 [lepBblii NpU3HaK paBeHCTBA TpeyroJibHUKa, KAKOW TPEeyroJbHUK Ha3bIBACTCS
TPEyTOJbHUKOB 1 paBHOOEIPEHHBIM U KaKOH PaBHOCTOPOHHUM, KaKHe
3 IlepnesuKkynsp K IpsiMou 1 TPEyroJbHUKH Ha3bIBAIOTCSl paBHBIMU; U300paXkaTh U
MenuaHbl, OUCCEKTPHUCHI U 1 pacrno3HaBaTh Ha yepTekax TPEyTroJbHUKU U UX
4 BBICOTHI TPEYrOJIbHHUKA 3J€MEHTHI; (OPMYIHPOBATh U JOKA3bIBAaTh TEOPEMBI O
5 CBoiicTBa paBHOOEIPEHHOTO 1 MPHU3HAKaX PaBEHCTBA TPEYTOJIbHHUKOB; OOBSICHATD, YTO
TPEYyTroJIbHUKA Ha3bIBAETCS MEPHNEHANKYISIPOM, IPOBENEHHBIM U3 JaHHOU
6 Btopoii u Tpetuii npu3Haku 4 TOYKH K JaHHOH IpsAMOH; (HOpMyInpoBaTh U TOKa3bIBATH
PaBEHCTBA TPEYTOJIbHUKOB TEOpEMY O HEPIECHANKYISIPE K MPSAMOI; OOBIACHSTH,
OKpy’>KHOCTB KaKne OTPE3KH Ha3bIBAIOTCA MEAMAHOW, OMCCEKTPHUCOH 1
7 3amaun Ha NOCTPOCHUE 1 BBICOTOH TpeyroyibHuKa; (HOpPMYIHPOBATh M JI0OKa3bIBAThH
Pemienue 3agau 3 TEOPEMbI O CBOMCTBaX PaBHOOCAPEHHOTO TPEYTOJbHUKA;
Konrpomnsnas pabora 2 pemraTh 3a/1a4yy, CBSI3aHHBIEC C MPU3HAKAMH PaBEHCTBA
Ne 2 1 TPEYTOJIEHUKOB M CBOWCTBAMH PaBHOOEIPEHHOTO
TpeyroJibHUKa; (GOPMYyJIUPOBATh ONpEEICHHIE
OKPYXHOCTH; OOBACHATD, YTO TAaKOE€ LIEHTP, PaJIUyC, XOpaa
W TMaMeTp OKPYKHOCTH; peliaTh NpoCTeHIIne 3a1a4u Ha
MOCTpOeHHE (IIOCTPOCHHE YIJIa, PABHOTO JAHHOMY,
MOCTPOCHNE ONCCEKTPUCHI yIila, OCTPOSHHE
MEePIEHANKYISIPHBIX IPSIMBIX, TOCTPOCHNE CEPEIUHBI
OTpe3Ka) u OoJiee CIIOXKHBIE 3a/1a4H, UCIIOIb3YOIIe
YKa3aHHbIE TPOCTEHIINE; COMOCTABIATH MOTYyYEHHBIHN
pe3ysIbTaT ¢ YCIOBHEM 331a4H; aHATH3UPOBATh BO3MOKHBIE
cily4yau
I'aasa l11. IlapajJieabHble IpsiMble 13
1 [TapannensHbIe TpsSMBIE 1 DopMyTHPOBATE ONPEAETICHUE MapAIICITBHBIX MPSIMBIX;
2 [Ipu3Hakyu mapaneabHOCTH 3 OOBSICHATH C IOMOIIBIO PUCYHKA, KAKUE YTIIbI, 00pa30BaHHBIE
JBYX TIPSIMBIX MIPY TIEPECEYCHNH ABYX MPSAMBIX CEKyIel, Ha3bIBAIOTCS
3 AxcroMa mapasuiesbHBIX 5 HaKpECTIIeKAIUMHU, KaKie OJJTHOCTOPOHHUMH U KaKHe
HPSMBIX COOTBETCTBEHHBIMHU; (POPMYIIMPOBATH U JJOKA3bIBATh
Pemenue 3anau 3 TEOPEMBI, BEIPAXKAIOIINE PU3HAKY MapaIeIbHOCTH JBYX
Konrponbshas padora Ne 3 1 HPSMBIX; OOBSICHATD, YTO TAKOE AKCUOMBI I'€OMETPUHU U
KaKHe aKCHOMBI YK€ HUCIOJIb30BAIUCh PAHEE;
(hopMyIHMpOBaTh AKCHOMY TNapauICIIbHBIX MPSIMBIX U
BBIBOJIUTH CJIEICTBUS U3 HEeE; (OPMYINpPOBATH
1 TOKa3bIBaTh TEOPEMBI O CBOMCTBAX MapaJICIbHBIX MPSMBIX,
oOpaTHBIE TeOpeMaM O MPHU3HAKAX MapaUIeIbHOCTH,
CBSI3aHHBIX C HAKPECT JIS)KAIUMHU, COOTBETCTBEHHBIMH H
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OJIHOCTOPOHHUMH YTJIAMH, B CBSI3U C 9TUM OOBSICHATD, YTO
TaKoe yCJIOBHE U 3aK/II0UEHUE TEOPEMBI, KaKasl TeopeMa
Ha3bIBaeTCsl 00paTHON MO OTHOIIEHUIO K JAaHHOM
TeopeMe; OOBACHITH, B UEM 3aKJIOYACTCS METO.
JIOKa3aTeNbCTBA OT IIPOTUBHOTO: (JOPMYIHPOBATH U
JIOKa3bIBaTh TEOPEMBI 00 YTIaX C COOTBETCTBEHHO
MapajuIeI-HBIMU ¥ TIEPIICHANKYIISIPHBIMI CTOPOHAMU;
MPUBOANTH MIPUMEPHI HCIOIb30BaHUS 3TOT0 METO/A; peIaTh
3aJa4y Ha BBIYUCIICHHE, JOKA3aTEIbCTBO U MOCTPOCHNUE, CBS-
3aHHBIE C MapaJUICIEHBIMU IPSMBIMH

I'nasa IV. CooTHoLIEHUS MEKY CTOPO- 18 DopMynupoBaTh U A0Ka3bIBATh TEOPEMY O CyMME YIJIOB Tpe-
HAMHM H YIJaMH TPeYrojbHUKA YTOJNbHUKA U €€ CIIEJICTBHE O BHEIIIHEM yIJle TPEYroJIbHHKa;
1 CyMMa yTJI0B TpeyroJbHUKA 2 MPOBOAMTH KJIACCH(UKAIMIO TPEYTOJILHUKOB MO yriam; ¢pop-
2 COOTHOLIEHUS MEXIY MYJIHPOBATh U JOKA3bIBaTh TEOPEMY O COOTHOILICHUAX MEXIY
CTOPOHAaMHU U yIIaMHU CTOpPOHAMHU W yrjaMH TpeyrojbHHKa (IpsMoe u oOpaTHOE
TpeyroabHUKA 3 YTBEPKICHUS) U CIEACTBUA U3 HEE, TEOPEMY O HEpPAaBEHCTBE
KonrponbsHast padora Ne 4 1 TPEYroabHUKA; (OpPMyIHpPOBaTH W AOKA3BIBATH TEOPEMBI
3 [IpsMoyronpHBIE TPEYTOIBHUKH 4 0 CBOWCTBAX MPSIMOYTOJbHBIX TPEYTONBHUKOB
IloctpoeHue TpeyroibHUKa (TIpsIMOYTOJIBHBIN TPEYTOIBbHUK ¢ yrioM 30°, Ipu3HaKu
4 1O TPEM 3JIeMEeHTaM PaBeHCTBA NMPSIMOYTOJIBHBIX TPEYTOJIHHUKOB);
Pemenne 3amaq (hopMynHpOBaTh ONPENEICHUS PACCTOSIHUS OT TOYKH 10
Kontponpras paborta Ne 5 4 HNPsSIMOM, PaCCTOSAHUS MEXY NTapalIe]IbHBIMU NIPSIMBIMU;
3 pemiaTh 3a/1a4y Ha BBIYUCIICHUE, TOKA3aTeIbCTBO U
1 MOCTPOEHHE, CBA3aHHBIE C COOTHOIICHUSIMH MEKIY
CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA M PACCTOSIHUEM MEXKIY
napauielIbHBIMU MPSMBIMH, IPU HEOOXOAUMOCTHU MPOBOJIUTH
10 X0y PEIIeHHs JOMOJHUTEIbHbIE TOCTPOCHHUS, CO-
MOCTABIATH MOJYYCHHBIN PE3yNbTAT C YCIOBHEM 3aJa4H,
B 33/1a4aX Ha IIOCTPOCHHE MCCIECAOBATH BO3MOXKHBIE CIIydan
IosTOopenne. Pemenne 3agay 12
8 kiace
Homep ConeprkaHue MaTepHaia Komu- XapakTepuCTHKa OCHOBHBIX BUIOB
napa- YECTBO JIeSITEIbHOCTH yUeHHKa (Ha YpOBHE
rpacda 4acoB y9eOHBIX ICHCTBUIN)
I'aaBa V. YeThIpEXyroabHUKH 14 OOBSACHATH, YTO TaKOE JOMaHas,
1 MHOTOyroIBHUKH 2 MHOTOYTOJIbHHK, €70 BEPIINHbI, CMEXKHBIE
2 [Mapamnenorpamm n 6 CTOPOHBI, AMArOHAJIH, N300paXkaTh M pac-
Tpanenus MO03HaBaTh MHOT'OYTOJIbHUKH Ha YEPTEKaX;
3 [IpsiMoyToIBHUK, pOMO, 4 MOKA3bIBaTh JIEMEHTHl MHOTOYI'OJIbHHKA, €T0
KBaJpat BHYTPEHHIOIO U BHEILIHIOI 00JacTu;
Pemenue 3amau 1 (hopMynHpOBaThH ONPEJIEICHNUE BBITYKIOIO
KonTponbnas padorta Ne 1 1 MHOTOYTOJIbHUKA; N300pakaTh U Pacrlo3HaBaTh
BBIITYKJIBIE ¥ HEBBIITYKJIbIE MHOTOYTOJIbHUKH;
(hopMyIMpPOBATH M TOKA3BIBaTh YTBEPXKICHUS O
CyMMe€ YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA 1
CyMMe €ro BHEIIHUX YTJIOB; OOBSCHATH, KAKUE
CTOPOHBI (BEPIIMHBI) YETHIPEXYT OJIbHUKA
Ha3bIBAIOTCS IPOTHBOTIOIOKHBIMH;
(hopMyITHPOBaTh ONpeIeNIeH s TapauiesiorpaMma,
Tpamnenuy, paBHOOEIPEHHON U MPSIMOYTOIBHOM
Tparenyii, IpsMoyToJibHHKa, poM0a, KBagpaTa;
n300pakaTh M pacIO3HABATH OTH
9eTHIPEXYTOIBHUKH;, (HOPMYITHPOBATE U
JIOKa3BIBaTh YTBEPKICHUSA 00 UX CBOICTBAX U
NpU3HAKaX; pelaTh 3aa4i Ha BBIYUCICHUE,
JI0Ka3aTeNbCTBO U MOCTPOEHUE, CBA3AHHBIE C
9THMH BHIaMH YETHIPEXYTOJIBHUKOB; OOBSCHSTH,
KaKHe JIB€ TOUYKU Ha3bIBAIOTCS CUMMETPUUYHBIMU
OTHOCHUTEJIBHO MPAMOM (TOYKH), B KAKOM ClTydae
(urypa Ha3pIBaeTCI CHMMETPHIHOM
I'nasa VI. Ilnomans 14 OOBSICHATD, KaK IPOU3BOINUTCS U3MEPEHHE
1 I IInomans MHOTOYTOJIbHHKA 2 IUIOINAEH MHOTOYTOJIbHUKOB, KAKHE
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2 [Tnomanu napauenorpamma, 6 MHOT'OYTOJILHUKH Ha3bIBAIOTCSI PAaBHOBEINKUMHU
TPEyrojbHUKA U Tparenuu 1 KaKue PaBHOCOCTABIICHHBIMH;

3 Teopema [Tudaropa 3 (hopMyIMpOBaTH OCHOBHEIE CBOMCTBA
Pemenne 3anau 2 MI0MIaAeH U BEIBOJAMUTD C UX IOMOIIBIO
KonTtpomsHaas padora Ne 2 1 (hopMyITBI ITOMAACH MPSIMOYTOIBHUKA,

HapaenorpaMmma, TpeyrolbHHIKa, TPANCINN;
(hopMyIHpPOBATE U JOKA3EIBATh TEOPEMY 00
OTHOIICHNH IUIOMIAACH TPEYTOJIbHUKOB,
MMEIOIIUX 0 PABHOMY YyTIIy; (GOPMYIHPOBATH U
JoKa3bIBaTh TeopeMy [lnudaropa u obpaTHyro
eif; BeiBoauTh popmyiny I'epona amst miomagu
TPEYroJIbHUKA; pelaTh 3a/la4y Ha BBIYHCIICHHE
U JI0Ka3aTeNbCTBO, CBA3aHHbBIE C (POPMYTIaMH
wiomaaeit u reopemoii [ugaropa

I'nasa VII. llomo6HbIe TPEYroabHUKHI 19

1 Ormpenenenre mogoOHBIX 2 OOBSACHATH NOHATHE NPONOPLUOHAIEHOCTH
TPEYTrOJIbHUKOB OTPE3KOB; (GOPMYIUPOBATH ONPEICIICHUS

2 [pm3Haku momo0us 5 MOTOOHBIX TPEYTOIBHUKOB B KO3 PHImeHTa
TPEyrOIbHUKOB nogo6us; GopMyIUpPOBATh U JOKA3bIBATH TEO-
KontponpHas padora Ne 3 1 peMBI: 00 OTHOIICHHUH TUIOIIAACH MOTOOHBIX

3 [Ipumenenne momodus k 7 TPEYTOIBHUKOB, O TIPU3HAKAX ITOI00US
JI0Ka3aTeNbCTBY TEOPEM H TPEyTOIBHUKOB, O CpEIHEH TUHUHN
pELICHHUIO 33124 TPEyroJIbHUKa, O TIePeCceUeHUN MeAnaH

4 COOTHOILIEHUST MEXITY 3 TPEyroJIbHHUKa, O IPONOPIHUOHANBHBIX OTPE3Kax
CTOPOHAMU U yTJIaMH B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE; OOBACHSTD,
IpsIMOYTOJIBHOTO Tpe- YTO TaKOE€ METOJ 000U B 33/1a4ax Ha MOCTPO-
yroJjbHUKA €HHue, U IPUBOAUTH IIPUMEPHI IPUMEHEHUS
Konrposbnas padota Ne 4 1 3TOTO METO0/1a; OOBIICHATh, KAK MOYKHO

HCIOJIB30BaTh CBOMCTBA MOOOHBIX
TPEYrOJbHUKOB B M3MEPHUTEIBHBIX paboTax Ha
MECTHOCTH; OOBSICHATD, KAK BBECTH MOHSITHE
oA00us 171s MPOU3BOJIBHBIX QUTYD;
(hopMynHpOBaTH ONPEACICHUS U
WILTIOCTPUPOBATH TIOHITHUS CHHYCA, KOCHHYCa
TaHIeHca OCTPOro yriia MpsiMOYTroJIbHOTO
TPEYroJIbHUKA; BEIBOJUTH OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO U 3HAYCHHUS
CHHYCa, KOCHHYCa M TaHTeHca A yrioB 30°,
45°, 60°; pemaTh 3a7a4u, CBSI3aHHBIC C
Mo001eM TPEYTOJIbHUKOB, JJISI BBIYUCICHUS
3HAYCHUH TPUTOHOMETPHYECKUX (HYHKIHH
WCIIO0JIb30BATh KOMIIBIOTEPHBIE IIPOTPAMMBI
Taasa VIII. OxkpyxHOoCcTH 17

1 KacarenpHast K OKpy>KHOCTH 3 HccenenoBaTh B3aMHOE PacIioyioKeHHE IPSIMOi

2 LlenTpanbHble ¥ BIUCaHHBIE 4 1 OKPY>KHOCTH; (pOpMyJINpOBaTh ONIpEIesIeHUE
YTIIBI KacaTeJIbHOW K OKPY)KHOCTH; (hopMynupoBath 1

3 YeTsipe 3aMedaTenbHbIe TOYKH 3 JIOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTeIbHOH,
TPEYTroJbHHUKA 0 MpH3HAaKe KacaTeIbHOM, 00 0Tpe3Kax Kaca-

4 Brnucannas v onmucaHHas 4 TEJIbHBIX, IPOBEAEHHBIX U3 OJHOW TOUKH;
OKPYKHOCTH (hopMyJIMPOBATh MOHATHS LIEHTPAJIBHOTO yriia U
Pewienue 3a1aq 2 rpajlyCHOI MepbI yTH OKPYIKHOCTH;
KonTtpoasHas padora Ne 5 1 (hopmynupoBaTh U AOKA3BIBATH TEOPEMBI: O

BIUCAHHOM YTJIE, O IPOU3BEIEHUH OTPE3KOB
MmepeceKarmuxcs Xopa; GopMyIHpOBaTh U
JI0Ka3bIBaTh TEOPEMBI, CBA3aHHBIE C
3aMe4aTelIbHBIMU TOYKaMH TPEYTOJIbHUKA: O
OuCceKkTpuce yria u, Kak CIeJICTBHE, O
nepeceYeHur OUCCEKTPUC TPEYTONbHUKA; O
CEpEMHHOM NEPNEHAMNKYIISIPE K OTPE3KY U, KaK
CIIEJICTBUE, O IEPECEUCHUH CEPETUHHBIX
MEePNEeHANKYISPOB K CTOPOHAM TPEYTOJIbHUKA; O
[epEeCeUeHNH BBICOT TPEYTOJIbHUKA;
(hopmynHupoBaTh ONpeIeIeHNsT OKPYKHOCTEH,
BIHCAHHON B MHOTOYTOJIbHUK M OMMCAHHOU
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OKOJI0 MHOTOYTOJILHUKA; POPMYIUPOBATh U
JIOKa3bIBaTh TCOPEMBI: 00 OKPYKHOCTH,
BIIUCAHHOM B TPEYTOJIBHUK; 00 OKPYKHOCTH,
OINUCAaHHOW OKOJIO TPEYTOJIbHUKA; O CBOWCTBE
CTOPOH OMHUCAHHOTO YETHIPEXYTOIBHUKA; O
CBOJICTBE YIJIOB BIHCAaHHOTO
YeTHIPEXYTONFHUKA; peIIaTh 3a1a4X Ha
BEIYUCIICHIE, TOKa3aTeILCTBO M TOCTPOCHHUE,
CBSI3aHHBIE C OKPYXHOCTBIO, BIMCAHHBIMH U
OMHUCAaHHBIMHU TPEYTOJIbHUKAMU U
YeTBhIPEXYTrOJIbHUKAMU; UCCIIEI0BATh CBOMCTBA
KOH(UTypaIuii, CBI3aHHBIX C OKPYKHOCTBIO, C
MOMOIIIbIO KOMIIBIOTEPHBIX NPOrpamMm

IloBTopenne. Pemenue 3axayq 4
9 kiIace
Homep Copepxanue MaTepuana Komnu- XapakTepucTHKa OCHOBHBIX BUJIOB
napa- YECTBO JeSITeNbHOCTH YUCHUKA (Ha ypOBHE
rpada 4acoB y9eOHBIX ICHCTBHIN)
[ToBTOpEHNE Kypca TeoMeTpHH 8 Kiacca 2
I'aasa IX. BekTopsl 12 DopMynHpOBaTh ONPEAEICHUS U HILTIOCTPUPOBATH MOHATHUS
1 [TonsTHE BekTOpa 2 BEKTOpa, €TO AJIUHBI, KOJUINHEAPHBIX M PABHBIX BEKTOPOB;
2 CrnoxeHue U BBIYUTaHUE MOTHBUPOBATh BBEJACHHUE MMOHATUHI U IEHCTBUMN, CBA3aHHBIX
3 BEKTOPOB 4 C BEKTOPaMH, COOTBETCTBYIOIINMH MPUMEPAMH, OTHOCSIIH -
YMHOXEHHE BEKTOpa Ha 5 MHUCS K QU3NYECKUM BEKTOPHBIM BEIUYMHAM; IPUMEHATH
yuciao. IlpumeHeHne BeKTOpoB BEKTOPHI U JeHCTBUSA HaJ HUMHU NIPHU PELICHUH reoMeTpude-
K pelIeHHUIO 3a/1a4 CKHX 3aj]a4
KonrposnbHas padora Ne 1 1
I'naBa X. Meroa KoopauHAaT 10 OOBSICHATD Y WILTIOCTPUPOBATH MOHATHS IIPSIMOYTOJILHO#
1 Koopaunats! BekTopa 2 CHCTEMBI KOOPIUHAT, KOOPIUHAT TOUYKH U KOOPJUHAT
2 [IpocTeiimue 3aga4yu B BEKTOpPa; BEIBOJUTDH U UCIOJIH30BATh NPHU PEIICHUHU 3a4a4
KOOPAMHATAX 3 (hopMyJIbl KOOPAMHAT CEPENHBI OTPE3Ka, JIMHBI BEKTOPA,
3 YpaBHEHHS OKPYKHOCTH H paccTOSTHHS MEXIY ABYMs TOUKaMH, ypaBHEHUS
npsiMoit 3 OKPY>KHOCTH U IPSIMOH
Pemrenue 3amau 1
KontponpHas pabora Ne 2 1
I'nasa Xl. CooTHomIeHUs MeK1y CTOPO- 14 dopMynupoBaTh U HIUTIOCTPUPOBATH ONPE/IEIEHUs CHHYCA,
HAMM U yrjiaMu TpeyrojabHuka. Cka- KOCHHYCa, TAHI'€Hca ¥ KoTaHreHca yrios ot 0 o 180°; BbI-
JIAPHOE NMPOU3Be/leHNe BEKTOPOB BOJIUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO U (op-
1 Cunyc, KOCUHYC, TaHT€HC, 3 MYJIbI IPUBEICHHS; (OPMYIIUPOBATH U JOKA3bIBATh TEOPEMBI
KOTaHTeHC yIia CHHYCOB U KOCHHYCOB, IPUMEHITh UX MPHU PEUICHUHU
2 CoOOTHOLIEHUS MEXAY 6 TPEYTrOJIbHUKOB; OOBSICHATD, KaK HCIIOJIb3YyIOTCS
CTOPOHAMH M yTJIaMu TpUrOHOMeTpUYecKkue GopMyJibl B U3MEPUTENIBHBIX PaboTax
TpeyrojbHHUKA Ha MECTHOCTH; ()OPMYIIMPOBAThH OMpPEACIICHUs yIiia MEXIy
CkansgpHoe pou3BeIeHIE 3 BEKTOPaMHU M CKaJSPHOTO MPOU3BEACHHS BEKTOPOB;
BEKTOPOB BBIBOJUTH ()OPMYITYy CKAISIPHOTO MPOU3BEICHUS Yepe3
Pemenue 3anau 1 KOOpPJMHATHl BEKTOPOB; (OPMYIHPOBaThH U 0OOCHOBHIBATH
Konrponbsnas padora Ne 3 1 YIBEPKACHUE O CBOMCTBAX CKAISIPHOTO IPOU3BEACHNUS;
HCIIOJIB30BaTh CKAISIPHOE MPOU3BEAECHNUE BEKTOPOB MpHU
pelIeHNH 3a8a4
I'nasa XII. JnuHa okpy:KHOCTH H 1JI0- 12 @DopMyIHPOBATH ONPEEICHUE IPABUIBHOIO MHOTOYTOJIb-
maab Kpyra HUKa; GOpPMYIUPOBAThH U AOKa3bIBaTh TEOPEMBI 00 OKPYXK-
1 [IpaBuabHBIE MHOTOYTOJIBHUKHI 4 HOCTSIX, OITUCAHHOM OKOJIO MPaBIJIHHOTO
2 JlnuHa OKpY>KHOCTU H 4 MHOT'OYTOJIbHUKA U BIUCAHHOHN B HETO; BBIBOJUTH U
IJI0IIaAb KpyTa HCTIONB30BaTh (POPMYIIBI ISl BEIYUCICHUS TUTOMIaTN
Pemenue 3amau 3 MPaBHJIBHOT'O0 MHOTOYTOJIBHHUKA, €T0 CTOPOHBI U pagnyca
Kontponsnas paborta Ne 4 1 BIIMCAaHHON OKPYXHOCTH; pellaTh 3ala4d Ha [IOCTPOECHUE

NpaBUJIbHBIX MHOTOYTOJIbBHUKOB, OOBSICHITH MOHSITHS
JJIMHBI - OKPYXXHOCTHU U IJIOIAAU Kpyra; BIBOAUTH
(bOpMyJ'ILI JJI BBIYUCJICHUA NJIMHBI OKPYXXHOCTU U JJIMHBI
AYTH, IUIOMAaJW Kpyra U rmjomaian KpyroBoro c€KTopa;
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| MPUMEHSTH 3TH (HOPMYJIBI IPU PEHICHUH 331a4

I'nasa XI1I. IBuikenus 6 OOBSICHATB, UTO TaKOE OTOOpaXKeHUE MIOCKOCTH Ha cels

N

1 Ilousarre ABUKEHUS U B KAKOM CITy4ae OHO HA3BIBACTCS JBUKCHHEM ILIOCKOCTH;
2 [NapaiienbHbIN IEpEHOC U 2 OOBSCHATH, YTO TAKOE OCEBAss CAMMETPUS, [ICHTPaIbHAs
MOBOPOT CIMMETPHS, TTapaJuIeIbHBIN IIEPEeHOC 1 TOBOPOT;

Pemenne 3agau 2 00OCHOBBIBATH, UTO ITH OTOOPaKEHUA IIOCKOCTH Ha ceOst
1 SIBIISIIOTCS ABHIKCHUSAMH,; OOBSICHATH, KAaKOBa CBSI3b
MKy ABHKEHUSIMHU U HAIOKEHUSIMHU; WITIOCTPUPOBATH
OCHOBHEBIE BUIBI IBIIKEHUM, B TOM YHCIIE C TTOMOIIBIO
KOMIBIOTEPHBIX MPOTPAMM

I'naBa XIV. HayanbHble cBejeHUS U3 4 OOBsICHATB, UTO TAKOE MHOTOTPAHHUK, €T0O I'paHH, pEodpa,
CTEpPEOMETPHUH BEPUIMHBI, 1HaroHal, KaKOi MHOTOT'PAHHHUK Ha3bIBAEeTCs

BBIMYKJIBIM, YTO TaKOE N-YroJibHas MpU3Ma, e€ 0CHOBaHHUS,
O0KOBBIC TpaHK U GOKOBBIC pEOpa, Kakasi MpU3Ma Ha3bIBaeT-
Csl MPSIMOM U KaKasi HAKIIOHHOM, YTO TaKOE BBICOTA IPU3MBI,
Kakas Mpu3Ma Ha3bIBaeTCsl MapajyiesenunesoM U Kakoit ma-
pasuIeNienue; ] Ha3blBaeTCs NPSIMOYTOIbHBIM; (OPMYITHPO-
BaTh M 00OCHOBBIBATH YTBEPKACHUS O CBOICTBE AMaroHaneit
napajuieNienumne1a 1 0 KBaJapare AHaroHajlu IpsMOYToJb-
HOTO MapasuleNiennuIena; 0ObsICHATE, YTO Takoe 00bEM MHO-
TOrpaHHMKA; OOBACHATH, KAKOH MHOTOTPaHHHUK Ha3bIBACTCS
MUPAMUJIOH, YTO TAKO€ OCHOBAaHHUE, BEPIINHA, OOKOBBIC
rpanu, 60KoBbIe pEOpa U BBICOTA MUPAMHJIBI, KaKast
NMpaMuia Ha3bIBaeTCs MPaBUILHOM, YTO Takoe arnodema
MIPaBUJIBHON MUPaMUABI, OOBACHATH, KAKOE TEJIO HAa3bIBACTCS
MUWIAHAPOM, YTO TaKOC €ro 0Ch, BbICOTA, OCHOBAaHUA,
paauyc, 00KOBasi MIOBEPXHOCTh, 00pa3yroIIne, pa3BépTKa
OOKOBOI TTOBEPXHOCTH, KAKMMH (DOPMYJIaMH BBIPaXKarOTCS
00BEM U MII0IIa b O0KOBOW MOBEPXHOCTH LWINHIDPA;
OOBSACHATH, KAKOE TEJIO HA3BIBACTCSI KOHYCOM, YTO TAKOE €T0
0Ch, BBICOTA, OCHOBaHHE, O0KOBas MOBEPXHOCTh, 00pa3yro-
mue, pa3BépTka OOKOBOI MOBEPXHOCTH, KAKUMHU (hopMyIaMu
BBEIpAXKalOTCsl 00bEM KOHYyCa U IIOIA b OOKOBOW MOBEPX-
HOCTH; OOBSICHATB, KaKasi IOBEPXHOCTH Ha3bIBaeTcs chepoit
M KaKoe TeJI0 Ha3bIBACTCSI IAPOM, UTO TAKOE PAIAUYC U JHa-
MeTp chepsl (1mapa), pacro3HaBaTh Ha PHCYHKaX IPU3MY,
napajuleJIenune, TupaMuy, DHINHIP, KOHYC, Iap

N

1 MHOrorpaHHUKU
2 Tena ¥ MOBEPXHOCTH 2
BpalIeHHUs

IoBTOpenne. Penmenne 8
3aga4d. O0 akcmomax
IUIAHUMETPHH

HroroBast KOHTpoOJbHAs paboTa
Ne 5

KTII mnst 7-9 xiaccoB B OTAETBHBIX (haiiiax.

[Ipuiioxxenue K nporpaMmme.

HopMbl 011eHKH 3HAHUHA, YMEHU M HABBIKOB YUYAIIMXCH 110 MaTeMaTHKe.
1. Ouenka nucemeHHbIX KOHMPOILHBIX PAOOM 00YHAIOUIUXCA NO MAMEMAMUKe.
OTBeT OLICHUBAETCS OTMETKOM «5%, €CIIH:
e  pa0oTa BHIMOJIHEHA TOTHOCTHIO;
® B JIOTHYCCKUX PACCYXICHHUIX M 000OCHOBAHHY PEIICHUS HET MPOOEIIOB U OIIHOOK;
e B pCIICHHWH HET MAaTEMaTHYECKUX OMHOOK (BO3MOXKHA OJTHA HETOYHOCTB, OMTUCKA, KOTOPAs HE SBIISICTCS CIEICTBHEM
HE3HAHMS WA HEIOHMMAaHHUsI YIeOHOTO MaTepraa).
OtMmeTKa «4» CTaBUTCS B CIEIYIONINX CIydasX:
e  paboTa BBIMOJHEHA MTOJHOCTHIO, HO 00OCHOBAHMS IIArOB PEIICHHUS HEJOCTATOYHBI (€CJIH YMEHHE 0OOCHOBBIBATh
paccyXIeHHs He ABISIIOCH CIEIMaIbHBIM 00BEKTOM IIPOBEPKH);
®  JIOMYIIEHBI OJHA ONTHOKA WM €CTh JBa — TPH HEI0UYETA B BRIKJIAAKAX, PUCYHKAX, YePTEKaxX WM rpadukax (o ST
BHBI pa0OT HE SBIBUINCH CIEIAATEHBIM 00BEKTOM MPOBEPKH).
OtmeTKa «3» CTaBUTCS, €CIIH:
e  JOMyIIeHO OoJiee OHOM OMMOKH WK O0JIee IBYX — TPEX HEAOYETOB B BHIKJIAJKAX, YSPTEKAX WIH IpaduKax, HO
oOyuyaromuiics oomamaeT 00s3aTeNbHPIMA YMEHISIMA TI0 TIPOBEPSAEMON TeMe.
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OtMmeTKa «2) CTaBUTCS, €CIU:
®  JIOMYIICHBI CYIIECTBCHHBIC OIIUOKH, TIOKa3aBIINEe, YTO 00YUAIOIIUICS HE 00JIaaaeT 00s- 3aTeIbHBIMH YMEHUSIMH 10
JTAaHHOU TeMe B TOJIHOU Mepe.

Y9utens MOXKET MOBBICHTh OTMETKY 32 OPUTHHAIBHBIM OTBET Ha BONPOC MJIM OPUTHHAILHOE PEIIeHUE 3a1a9t, KOTOPhIe
CBUICTEIECTBYIOT O BEICOKOM MaTeMaTHUECKOM Pa3BHTUH 00YYAIOIIETOCS; 3a pelIeHre 0oJiee CII0KHOW 3aa4il WM OTBET Ha
6oJtee CIOXKHBIN BONPOC, MPeUTOKEHHBIE 00yJalomeMycst JOMOIHUTEIEHO MOCTIEe BEITIOTHEHH UM KaKUX-TTH00 OpyTrux
3aJaHuH.

2. Ouenka ycmuplx Omeemos o0yuarouuxca no mamemamuke.
OTBeT OLIEHUBAETCSI OTMETKOM «5», €ClIi yUEHUK:
®  [IOJIHO PACKPBUI COJICPKAHKUE MaTepraia B 00beMe, MPeIyCMOTPEHHOM MPOrPaMMOi B y4eOHHKOM;
®  U3JIOKWJI MaTepHall TPAaMOTHBIM SI3BIKOM, TOYHO UCIOJIB3YSl MATEMAaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B
ONPEICIICHHON JTIOTHYECKON MOCNIE0BATEILHOCTH;
MIPABUJIBHO BBITIOJIHUI PUCYHKH, YSPTEIKH, TPAPUKH, COMYTCTBYIOIIUE OTBETY;
TToKa3all yMEHHIE WILTIOCTPHPOBATH TEOPHIO KOHKPETHRIMHU IPUMEPaMH, TIPUMCEHSATE €€ B HOBOH CHUTYaIlly IpH
BEITTOTHEHUH TIPAKTHIECKOTO 3a1aHMS;
®  TMIPOJEMOHCTPHPOBAJ 3HAHUE TEOPUH paHee M3yUCHHBIX COIYTCTBYIOMINX TeM, C(HOPMUPOBAHHOCTD M YCTOHYNBOCTH
HCTIOJNB3YEMBIX IIPH OTBETE YMEHHI M HABBIKOB; OTBEYAJ CAMOCTOSTEIBHO, 0€3 HABOASIIINX BOIIPOCOB YIUTEIIS;
e  BO3MOJXKXHBI OJTHAa — JIB€ HETOYHOCTH IIPH OCBEIICHNE BTOPOCTEIICHHBIX BOTIPOCOB MIIHM B BBIKJIQAKAX, KOTOPBIE YICHUK
JIETKO MCIIPABHJI ITOCTIC 3aMEUYAHUS YIUTEIIA.
OTBeT OLICHUBAETCS OTMETKOMU «4», €CIIH:
®  Y/IOBJIETBOPSCT B OCHOBHOM TPEOOBAHUSAM HA OLICHKY «5», HO MPU 3TOM UMEET OJIUH U3 HEAOCTATKOB: B U3JIOKCHUU
JIOIYIICHBI HEOOJIBIIHE MPOOEJIbI, HE HCKAa3HBIIIEE MATEMATHIECKOE COJICPIKAHNE OTBETA; AOMYIIICHBI OJUH — JBa
HeJI0YeTa MPHU OCBEUICHUH OCHOBHOTO COJIEp>KaHUs OTBETA, UCTIPABICHHbIE TIOCTIE 3aMeUaHus yUnuTes;
e  JomyIleHBI ONIMOKa MU 00Jice IBYX HEAOYETOB MPHU OCBEIICHUH BTOPOCTEIICHHBIX BO- IPOCOB WIIH B BBIKJIAKAX,
JIETKO MCIIPABIICHHBIE TIOCIIE 3aMEYaHUs YIUTEIS.
OtMmeTKa «3» CTaBHTCS B CIEIYIONINX CIydasX:
®  HEMOJHO PacKpHITO COAep KaHUe MaTepHala (CoaepKaHNe H3II0KEHO (PparMeHTapHO, HE BCET/Ia OCIeJOBATEIHHO),
HO TIOKa3aHo 0o0IIee MOHNMaHIe BOTIPOCa M MPOJAEMOHCTPHUPOBAHBI YMEHHUS, TOCTATOYHBIC IS YCBOCHHUS
MIPOTPaMMHOTO MaTepHuana (onpeneneHs! « T pedoBaHUIME K MAaTEMAaTHIECKOW MOATOTOBKE yUAITUXCS» B HACTOSIIECH
IporpamMmMe o MaTeMaTHKe);
®  VMENKCh 3aTPYTHCHUS WU JOIYIICHBI OMHOKK B OMPEICIICHUH MATEMAaTHUCCKOW TEPMUHOJIOTHH, YSPTEIKaX,
BBIKJIQ/IKaX, UCTIPaBJICHHBIE TIOCIIE HECKOJIBKUX HABOJSIIMX BOTIPOCOB YU TEJIS;
e  yUYEHUK HE CIPaBUJICS C MPUMEHEHHEM TEOPUHU B HOBOM CUTYAIIUH MPH BBIMOJIHEHUN MPAKTUYECKOTO 3aJaHUsI, HO
BBITOJTHIIT 33J[aHUsI 0053aTEILHOTO YPOBHS CIIOKHOCTH IO JAHHOH TeMe;
®  TIpH JOCTATOYHOM 3HAHHH TEOPETUYECKOT0 MaTepuasa BbISBIEHA HEIOCTATOUHAsI C(HOPMUPOBAHHOCTH OCHOBHBIX
YMCHHI ¥ HaBBIKOB.
OTMeTKa «2) CTaBHTCS B CICIYIOIIUX CIydasX:
®  HE PacKPHITO OCHOBHOE COJICpyKaHHEe YIeOHOTO MaTepHaa,
e  00HapyXEHO He3HAHWE YUYCHUKOM OOJIbIICH MITH HanboJiee BAXKHOW YacTH YIeOHOTO MaTepHraa;
e  JIOMYIIEHBI OMIMOKU B ONPEACTICHUN TOHATHIH, IIPU HCIIOJIh30BAHUU MaTEMAaTHIECKOI TEPMHUHOJIOTHH, B PUCYHKAX,
YepTekax WK rpadukax, B BEIKIAAKaX, KOTOPBIE HE UCTIPABIICHBI TIOCIIE HECKOIBKIX HABOSIIUX BOIIPOCOB YUUTEIIS.
3.06wan knaccugukayus owuooK.
IIpu oueHke 3HaHWUN, YMEHHUH M HaBBIKOB YUAIITUXCS CIIEAyeT yUYUTHIBATh BCE OMMOKY (IpyObIe 1 HerpyObie) U HETOUETHI.
3.1. I'pyObIiMu cunTaIOTCS OMMOKK: HE3HAHUE OMPEICTICHUSI OCHOBHBIX MOHATHH, 3aKOHOB, MPABHJI, OCHOBHBIX TIOJIOKEHUI
Teopuu, He3HaHUe POopMYyJ, OOIIETTPUHITHIX CHUMBOJIOB 0003HAYCHHI BETUYHH, €AMHULL UX U3MEPEHUs; HE3HAHUE
HauMEHOBAHWM €TUHUI] U3MEPEHHs; HEYMEHNE BbIICTUTh B OTBETE IJ1aBHOE; HEYMEHHUE MIPUMEHSTh 3HAHUSI, aITOPUTMBI JJIS
pelIeHus 3a1a9; HEyMEeHHE JeaTh BEIBOABI H 0000IICHNUS; HEyMEHUE YUTATh U CTPOUTH TPayKH; HEYyMEHHUE MOITB30BATHCS
MIEPBOMCTOYHUKAMH, YICOHUKOM U CIIPABOYHUKAMU; IIOTEPsT KOPHS WM COXPAaHEHHE TIOCTOPOHHETO KOPHS; OTOpackBaHue 0e3
00BsICHEHUH 0THOTO U3 HIX; 60 paBHO3HAYHBIC UM OIINOKH; BRIYHACIATEIBHBIC OITHOKH, €CIIF OHH HE SBIISIOTCS OIHCKOM;
norudeckue omuoOku. 3.2. K HerpyObIM omuOKaM ciieyeT OTHECTH: HETOYHOCTD ()OPMYITHPOBOK, OMPEICIICHHN, IIOHITHH,
TEOpUid, BEI3BaHHAS! HETIOJIHOTOM 0XBaTa OCHOBHBIX MIPU3HAKOB ONPEAESEMOTO MOHATHUS WM 3aMEHOM OIHOTO - ABYX M3 3THUX
MIPU3HAKOB BTOPOCTEIICHHBIMI; HETOYHOCTD TpadiKa; HePallMOHAIBHBIA METO PEIICHHS 3aJa9d MM HEJOCTaTOYHO
MIPOTyMaHHBIH IJIaH OTBETa (HapylIeHUe JIOTUKH, TIOJMEHA OTACIbHBIX OCHOBHBIX BOTIPOCOB BTOPOCTETICHHBIMH);
HEpaIMOHAIbHBIE METOABI pAa0OTHI CO CIIPABOYHON M IPYTOH TUTEPATypOi; HEYMEHHE PEIIaTh 3aJ]a4d, BBITIOIHITH 3a/1aHUS B
o01eM BHIE.
3.3. HemoderaMu SBJISIFOTCS: HEpallMOHATBLHBIC TIPUEMbI BEIYUCIICHUN U TIpeoOpa3oBaHuiil; HEOPEKHOE BBHITTOJHEHUE 3aITHCEH,
yepTexei, cxem, rpaduKoB.
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