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TlosicHuTeILHAA 3aMUCKA.
OBnazieHne y4JaluiuMHUCsS CHUCTEMOW TeOMETPHYECKUX 3HAHWUN M YMEHHH HEOOXOJMMO B
HOBCGI[HQBHOﬁ JKU3HHU IJIA H3y‘IeHI/ISI CMCXKHBIX TUCIHHUIIJIINH U HpOIIOH)KeHI/ISI 06pa30BaHI/I$I.

[IpakTHdeckass 3HAYUMOCTh MIKOJILHOTO Kypca TE€OMETpUU OOyCJIOBJIEHA TEM, YTO €&
OG’bGKTOM ABIIAKOTCA HpOCTpaHCTBCHHBIC (I)OpMBI n KOJIMYCCTBCHHBIC OTHOIICHUA
JIEHCTBUTEIBHOTO MHpa. ['eomMeTprueckas MoAroToBka HEOOXoauMa Ui TIOHUMAHUS TPUHITUTIOB
YCTPOfICTBa U HUCIIOJB30BAHUA COBpeMeHHOfI TCXHUKU, BOCHpI/ISITI/ISI Hay‘-IHBIX N TCXHHUYCCKUX
NOHATUN M ujed. Maremaruka sIBJISIETCS A3BIKOM Hayku M TeXHUKH. C €€ MOMOIIbI0 MOje-
JUPYIOTCS U U3YYarOTCS SIBJICHUS U MPOLIECCHI, POUCXOASIIUE B TPUPOJIE.

['eomerpust SIBIICTCS OJHUM M3 OIOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHAa OOECIIeUMBaET
U3y4eHHE JpYTUX JUCUUMIUIMH. B 1mepByr0 ouepenb O3TO  OTHOCHTCS K IIpeaMeTam
€CTECTBEHHOHAYYHOT'O IIMKJIa, B YaCTHOCTH K (u3uke. Pa3BuUTHE JOTMYECKOTO MBINILICHHS
y4anmxcsi Ipyu 00y4eHHH T€OMETPUN CIIOCOOCTBYET TaKXKe YCBOSHHIO MPEIMETOB T'yMaHUTAPHOTO
nukia. [IpakTndeckre yMeHuUsl U HaBbIKM T€OMETPUUYECKOTO XapaKTepa HE0OXOAUMBI JIJIsl TPYI0BOM
JESITeIbHOCTH B IPOPECCHOHATBHOM MOJTOTOBKY IITKOJILHUKOB.

Pa3Butre y ydammxcs MOpaBWIbHBIX MPEACTABICHUNM O CYIIHOCTA W IPOUCXOXKICHUHU
TEOMETPUYCCKIX a0CTPaKIWid, COOTHOIICHUH DPEAThbHOTO W HJCATLHOTO, XapaKTepe OTPaKeHUs
MaTE€MaTUYECKON HAyKOW SIBJICHUI M MPOLECCOB PEAIBHOIO MHMPA, MECTE€ F€OMETPUU B CHUCTEME
HaYK 158 pOJII/I MaAaTEMATHUYCCKOI'O MOIIGJII/IpOBaHI/ISI B HayLIHOM IIO3HAHUU U B HpaKTI/IKe CHOCO6CTBy€T
(bopMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUYaAlIMXCs, a Takke (OPMUPOBAHUIO KavyecTB
MBIIIUICHYSI, HEOOXOIMMBIX JIJIS a[alTallid B COBPEMEHHOM MH()OPMAITMOHHOM OOIIIECTBE.

TpeOys OT yyalmxcsi yMCTBEHHBIX U BOJIEBBIX YCHUJIMIA, KOHIIEHTpAIIUM BHUMAaHUs, aKTHBHOCTU
Pa3BUTOTO BOOOPaKEHUS, TEOMETPHS PA3BUBACT HPABCTBEHHBIC YEPThI JITMYHOCTH (HACTONYUBOCTD,
LEJICYCTPEMIIEHHOCT,  TBOPYECKYIO  AKTHMBHOCTb,  CaMOCTOSITEJIbHOCTb,  OTBETCTBEHHOCT,
Tp}IIlOJIIO6I/I€, I[I/ICIII/IHJII/IHy 158 KpI/ITI/I‘-IHOCTI) MI)IIIIJIGHI/UI) nu YMGHI/IG aprMeHTI/IpOBaHO OoTCcTanBaTh
CBOM B3TJIAJIbI U YOCXKIEHHUS, a TAKIKE CIOCOOHOCTh MPUHUMATh CAMOCTOSATENLHBIE PEILICHHSL.

I'eoMeTprss CyHIECTBEHHO paCIIMPSET KPYro30p YydYalquxcs, 3HAKOMSI HMX C HHIYKUUEH U
JIenyKiuen, oO0oOIIeHneM M KOHKpeTH3allued, aHalu30M U CHUHTE30M, Kiaccupukauuend u
cUCTeMaTH3anuel, adbCcTparupoBaHUEM, aHaJIOrHeld. AKTHBHOE HMCIOJNB30BAHUE 3a7ad Ha BCEX
JTanax yueOHOTro mpoliecca pa3BUBAET TBOPUECKHE CIIOCOOHOCTH HIKOJIBHUKOB.

[Ipu oOyueHun reoMeTpur (OPMHUPYIOTCS YMEHHUSI M HABBIKM YMCTBEHHOIO Tpylda —
TUIAHUPOBAHKE CBOEH pabOoThI, MOUCK PAIIMOHATBHBIX IMyTel €€ BHITIOTHEHUs], KpUTHUECKas OlleHKa
pe3ynbraToB. B mpoiiecce 00ydeHUss T€OMETPUH IIKOJILHUKU JIOJDKHBI HAYYUTHCS M3J1araTh CBOU
MBICJTH SICHO U UCUEPIBIBAIOIIIE, JJAKOHUYHO U EMKO, IPUOOPECTH HABBIKU YETKOTO, aKKypaTHOTO U
FpaMOTHOI‘O BBIIIOJITHCHUA MAaTEMATUYCCKUX 3aHHCGfI.

Baxneiiieil 3amadeil MIKOJBHOIO Kypca TE€OMETPUM SBISIETCA Pa3BUTHE JIOTMUYECKOTO
MBIIIICHUA yanIHXCH. CaMI/I O6’B€KTI>I FGOMeTpI/I‘-IGCKI/IX YMO?,aKJ'[I-O‘IGHI/Iﬁ nu HpI/IHﬂTBIe B
TEOMETPUHM TpaBWIa HUX KOHCTPYHUPOBAaHUS  CHOCOOCTBYIOT (OPMHPOBAHHIO YMEHHUH
06OCHOBI>IBaTI) U J0Ka3bIBaThb CY)KIleHI/ISI, HpI/IBO)II/ITI) qyETKUE OHpGI[GJ'IeHI/ISI, pa?,BI/IBaIOT
JIOTUYECKYIO0 UHTYHIIMIO, KPAaTKO U HATJISIIHO BCKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOECHUMN U
ydyaTr uX NpUMEHEeHHIo. TeM caMblM TIeOMeTpusi 3aHUMAeT Belayllee MecTo B (pOpMHpOBaHUU
Hay4YHO-TEOPETUYECKOT'O MBIIICHHUSI IIKOJIbHUKOB.

PackpbiBasi BHYTpEHHIOIO TapMOHHMIO MaTeMaTWKH, (opMUpys MOHUMaHHE KpacoTbl U
U3SIIECTBA MATEMAaTUYEeCKUX PACCYXKIEHHUH, CITOCOOCTBYS BOCIPHSTHUIO TE€OMETPUUYECKHX (POPM,
yCBO@HI/IIO IIOHATHUSA CI/IMMeTpI/II/I, FeOMeTpI/ISI BHOCUT 3Ha‘-II/ITeJ'H)HI)II\/'I BKJIad B OJCTCTHUYCCKOC
BocluTaHue ydammxcs. EE€ wu3ydeHwe pa3BUBaeT BOOOpaKEHHE IIKOJBLHHKOB, CYIIECTBEHHO
o0oraimaer U pa3BUBaeT UX MPOCTPAHCTBEHHBIE MTPEICTABICHU.

Konuenuus nporpamMmmsl.

['maBHOI 1eNbI0 00pa30BaHus SBISIETCA pPa3BUTHE peOCHKA KaK KOMIETEHTHOH JIMYHOCTH ITy-
TEM BKJIIOUEHHS €ro B pa3IM4yHble BUJbl IIEHHOCTHOM 4YEIOBEUECKOM [esTeNbHOCTH: Yydeoa,
MO3HAHUS, KOMMYHHUKALUS, NPOPecCHOHAILHO-TPYOBON BBIOOpP, JIMYHOCTHOE CaMOpa3BHUTHE,



HOCHHOCTHBIC OpUCHTAIMU, MMOHUCK CMBICIOB KU3HCACATCILHOCTHU. C s1Hux HOSI/II_[I/Iﬁ 06yquI/Ie
paccMaTpUBaeTCsl Kak MPOILIECC OBJIAJCHHUS HE TOJBKO OINPENEIICHHOM CYyMMOW 3HaHUM U
CHUCTEMOH COOTBCTCTBYIOIIUX yMeHI/Iﬁ U HaBBIKOB, HO HW KaK HIpoHecC OBJIAACHUA
KOMIIETEHIUSIMH.

Pabouas mporpamma yuebHoro npeamera «l'eomerpusi. 7-9 Kitacc» cocTaBiieHa Ha OCHOBaHHUH
CIIETYIOIIUX HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB:
1.®enepanbHOTO TOCYJApCTBEHHOTO OOPa30BAaTENBHOTO CTAHIAPTa OCHOBHOTO  OOMIETro
oOpa3oBanus / MwuHHCTEpCTBO OOpasoBanus u Hayku P®D. — M.: IIpocemenne, 2011
(Cranmaptel BTOpOrOo TmoKojeHus). [Ipukaz3 MunuctepctBa oOpa3oBaHust W Hayku PD ot
17.12.2010 Ne 1897.
2.OyHIaMEHTAIBHOTO siipa coaep:kanusi obdmero oopasosanus /Ilox pen. B.B. Koznora, A.M.
Konnakosa. M.: IIpocemenue, 2011.
3.®OenepanbHOro 3akoHa PO "O6 obpazoBanuu B Poccuiickoit deneparmm” Ne 273-D3.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHOI 00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOT'O 00111er0 oopazoBanus ot 28.08.2015.
6.Paboueii mporpammel k yueOnuky JI.C. Artanacsaa, B.®. Byry3zoBa. m ap. 7-9 kmaccer
yuebHoe mocobue ansi obmeobpa3zoBaTenbHbIX opranusanuii/B.d.byty3os. M.: [IpocBemnienue,
2016.
7. Paboueii mporpammsel no reomerpun k YMK JL.C. Aranacsana, B.®. byry3oBa. 7-9 kmacchl
/CocraButens I'.M1.MacnakoBa. M.: Bako, 2014.
8. Paboune nmporpammsl no yueoHukam JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9 kmaccsl. -
Bonrorpan: Yuurens, 2012

OO0pa3oBanne B COBPEMEHHBIX YCIOBUSX TPH3BAHO O00ECTeYUTh (PYHKIIMOHATBHYIO
IPaMOTHOCTb M COLMAJbHYIO aJalTalyi0 OOydyarolMXcs Ha OCHOBE INPUOOPETEHUs HMHU
KOMITETEHTHOCTHOTO OIbITa B cepe yUeHUs, MO3HAHUS, MPOPeCCHOHATTBHO-TPYAOBOTO BBIOODA,
JUYHOCTHOTO  pa3BUTUS, IIEHHOCTHBIX  OpPUEHTAllUM U  CMBICIOTBOpYECTBAa.  OTO
IpejoNpeaeNseT HANpaBICHHOCTh Ieleld o0ydeHus Ha (HopMUpOBaHHWE KOMIETEHTHOM
JUYHOCTH, CIIOCOOHOW K IKM3HEIESTEIbHOCTH U CaMOONpPEAEIECHUI0 B HH()OPMALMOHHOM
00IIIecTBe, SICHO MPEJCTABISIIONICH CBOM TOTEHIIMAJIBHBIE BO3MOXKHOCTH, PECYPCHI U CIIOCOOBI
peanu3anyy BHIOPAHHOTO KU3HEHHOTO YTH.
enun o0yuenus reomeTpum:

® OBJaJeHHEe CHCTEMON TEeOMETPUYECKMX 3HAaHMW M yMEHUH, HEOOXOAUMBIX JUIs
OPUMEHEHHUS B MPaKTHUECKOW JAEATENbHOCTH, MW3YYEHUS CMEXKHBIX JUCIUILIUH,
MPOIOIDKEHHST 00pa30BaHUs;

® MHTEJUIEKTyaJbHOe Ppa3BUTHe, (OPMUPOBAHME KAdyeCTB JMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJISi MOJHOLIEHHON XU3HM B COBPEMEHHOM OOIIECTBE: SICHOCTb M TOYHOCTb
MBICIIH, KPUTHUYHOCTh MBIIUICHUS W HWHTYHIUH, JIOTHYECKOE MBIIIICHHE, DJIEMEHTHI
QITOPUTMUYECKON KYJIbTYpbl, MPOCTPAHCTBEHHBIX MPEJICTABICHUN, CIIOCOOHOCTHh K
IIPEOIOJIEHUIO TPYJHOCTEM;

e (¢opmupoBaHMe TIpeAcCTaBJeHMii 00 wuAeIX W MeToJaX MaTeMaTHKH Kak
YHHUBEPCAJIBHOTO S3bIKAa HAayKHM W TEXHUKH; CPEICTBAa MOJCIHPOBAHUS SIBICHUH W
IPOLIECCOB;

e BOCHNUTAaHME KYJIbTYPHl JIMYHOCTH, OTHOIIEHUS K MaTeMaTHKe Kak K YacTh
00IIeYeTOBEYECKOW KYIbTYphl, MOHWMAHHUS 3HAYAMOCTH MaTeMaTHKH Ui Hay4HO-
TEXHUYECKOTO MPOrpecca;

[penmonaraercs peanm3oBarthb KOMIIETEeHTHOCTHBIH, JMYHOCTHO-OPHUEHTUPOBAHHBIH,
JeSITeIbHOCTHBIH MOIX0IbI, KOTOPBIE OMPEEIIAIOT 32424l 00yUCHUS:

® TMpuOOpeTeHHEe 3HAHWA W YMEHHH ISl MCIIONB30BaHMs B MPAKTHYECKON JEATEIHHOCTH H
IMOBCEAHEBHOM KU3HU;

e OBJaJeHHE Crnoco0aMM TO3HABaTEeNbHOW, WH(POPMAIMOHHO-KOMMYHUKATUBHOW U



pedIIEKCUBHOM NeSTEIbHOCTH

® OCBOCHHE TIO03HABATEIbHON, WH(POPMAIMOHHON, KOMMYHHMKATHBHOW, pe(IeKCHUBHOM
KOMIIETCHIIUSIMH,

® OCBOGHHE OOIIEKYJIbTYPHOH, MPAKTUUYECKONH MaTeMaTH4eCKOH, COLMAIbHO-TMYHOCTHOM
KOMIETEHIUSIMH, YTO IIPEIOoJIaraer:

- obwexyrbmypHylo komnemenmuocms (GOPMHUPOBAHME TMPEICTABICHHH 00 HACAX |
METOJIaX MaTeMaTUKH, O MaTeMaTUKEe KaK YHHMBEpPCAJIbHOM $SI3bIKE HAyKH, CpPEICTBE
MOJICIMPOBAaHUs  SIBIGHUH W TporeccoB;, (GopMHUpOBaHWE  TOHMMAHHUS, YTO
reoMeTpuyeckue (QopMbl  SABISIOTCS  MJICATM3UPOBAHHBIMH  00pa3aMu  pealibHbIX
00BEKTOB);

- NPaKmu4eckyro MamemamuyecKyro KomnemenmHocms (OBJaJIeHUE SI3bIKOM T€OMETPUU B
YCTHOH W TNHCBMEHHON (opme, TeOMETPUYCCKHUMH 3HAHUSAMH H  yYMCHHUSIMH,
HEOOXOIUMBIMU  JJII HM3YyYEHHUS IIKOJbHBIX E€CTECTBEHHO-HAYYHBIX JUCIUILINH;
OBJIA/ICHUS TIPAKTUYECKUMHU HABBIKAMH HCIIOJIb30BaHUS T€OMETPUUYECKUX MHCTPYMEHTOB
TUTsl 1300pakeHus (pUryp, HaXOXKICHUS UX Pa3MEPOB);

- COYUANbHO-TUYHOCMHYIO — KOMHemeHmHocmb  (Pa3BUTHE  JIOTMUECKOIO  MBIIUIEHUS,
QITOPUTMHUYECKON KYJIBTYPBI, MPOCTPAHCTBEHHOT'O BOOOpaXEHUsI, MHTYULIUU, KOTOPHIE
HEOOXOAUMBI ISl TIPOJODKEHUST 00pa30oBaHUs M UII CAMOCTOSITENIBHON JEATENbHOCTH;
(dbopMupoBaHHE YMEHHUS MPOBOAUTH APTYMEHTAIIMIO CBOETO BHIOOpA MM XOJa PEUICHUS
3aJ]au; BOCIIUTAHUE CPEICTBAMU MAaTEMATUKH KYJIbTYPbI JMYHOCTH Yepe3 3HAKOMCTBO C
UCTOpHUEH reOMETPHUH, IBOIIOIUEH NreOMETPUIECKUX UACH).

Komnemenmuocmuulit no0xo0 onpenenser cieayrolnue 0COOCHHOCTH TPEIbIBICHUS COepKa-
HUSL 00pa3oBaHUS: OHO MPEJACTABICHO B BHUJE TPEX TEMATUYECKUX OJIOKOB, 0OECIEeUMBAIOIINX
dopMupoBaHre KOMIETEHIMI. B mepBoM OJOKe MpeACTaBICHBI TUAAKTHUYECKUE EIMHHULIBL,
o0OecreynBarolue COBEPIICHCTBOBAHUE T'€OMETPUUYECKUX HaBbIKOB. Bo BTOpoM -
JUIaKTUYECKHIE €MHUIIBI, KOTOPBIE COIEPKAT CBEICHUS U3 UCTOPUU T€OMETPHH. DTO CO/ICpKAHHE
o0y4eHus siBrsieTcs: 6a30i U1 pa3BUTHS KOMMYHUKATUBHOW KOMIETEHIIMU ydaluxcs. B Tpetbem
0JI0Ke MPECTaBICHBI JUIAKTHUECKAE SAWHHIIBI, OTPAXKAIOUINE HHPOPMAIMOHHYIO KOMITETEHIIHIO
1 00ecreYnBarolye pa3BUTHE Y4eOHO-TI03HABATENBHOM U peIeKCUBHON KOMITETCHIINH.
[TpuHIMIBl 0TOOpa CoMepKaHMsI CBA3aHBI C MPEEMCTBEHHOCTBIO IieJield 00pa30BaHMs Ha Pa3iny-
HBIX CTYTICHSX U YPOBHSAX OOyUYEeHHUS, TOTUKON BHYTPUIIPEAMETHBIX CBS3€H, a TAK)KE C BO3PACTHBIMU
O0COOCHHOCTSIMH PA3BUTHS YUAIIUXCSI.

JIuunocmnas opuenmayua oOpazoBaTEIHLHOTO MPOLIECCA BBIBISET IPHOPUTET BOCITUTATENBHBIX U
pa3BuBaromux 1enei odydeHus. CrnocoOHOCTh y4YallMXCsi MOHHMMAaTh NPUYMHBI U JIOTHKY
Pa3sBUTHSI MAaTEMaTUYECKHX MPOLECCOB OTKPHIBAET BO3MOKHOCTb ISl OCMBICIIEHHOTO BOCTIPHATHS
BCETO Pa3HOOOpa3nsi MHPOBO33PEHUYECKUX, COIMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIIUX B
coBpeMeHHOM Mupe. Cucrema y4yeOHBIX 3aHATHUI MpH3BaHa CHOCOOCTBOBATh Pa3BUTHIO
JUYHOCTHOM caMOWJeHTU(UKAINY, TYMaHUTAPHOW KYJIbTYPHI IIKOJBHUKOB, UX MPHOOIIECHUIO K
€CTECTBEHHO-MaTeMaTHYECKOH KYJIbTYpe, MOTUBAIIMM K COI[MATBHOMY TO3HAHWIO U TBOPYECTBY,
BOCIIMTAHUIO JIMYHOCTHO U  OOIIECTBEHHO BOCTPEOOBAHHBIX KauyecTB, B TOM 4HCIE
IPaXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvnocmusliit n00X00 OTpaXkaeT CTPATETHIO0 COBPEMEHHON 00pa3oBaTENbHOW MOJIUTUKU:
HEOOXOMMOCTh BOCITUTAHUS YEJIOBEKa M TpakKJaHWHA, HHTETPUPOBAHHOTO B COBPEMEHHOE eMY
OO0IIIECTBO, HAIIEICHHOTO Ha COBEPIIEHCTBOBaHHME 73TOro obmectBa. Cucrema ypokoB
COPHEHTHPOBaHA HE CTOJBKO Ha TIepelady «TOTOBBIX 3HAHWI», CKOJBKO Ha (opMupoBaHme
AKTUBHOW JUYHOCTH, MOTHMBHPOBAHHOW K C€aM0OOpa30BaHHWIO, OOJAMaroliel JIOCTaTOYHBIMU
HaBBIKAMH U TICUXOJIOTHYECKUMH YCMAHOBKaMH K CaMOCTOSATEIILHOMY TTOUCKY, 0TOOPY, aHAIN3Y U
WCTIOJIH30BaHUIO WH(POPMAIMH. ITO MOMOXKET BBITYCKHUKY aIalTUPOBATHCSI B MUpE, TJe 00beM
uH(pOpMAIIMU pacTeT B TEOMETPUYECKOW TMPOTPECCHH, TAE COIHMaIbHAsI W TpodeccHOoHaTbHAsS
YCIENTHOCTh HANIPSIMYIO 3aBUCST OT MO3UTUBHOTO OTHOIIEHHS K HOBAIUSAM, CAMOCTOSITEIbHOCTH
MBIIIICHNS! ¥ UHUIMATUBHOCTH, OT TOTOBHOCTH TIPOSIBIIATH TBOPUYECKHIA MOIXOM K JIENTy, UCKATh
HeCTaHJapTHbIE CIIOCOOBI pelIeHus MPodIIeM, OT KOHCTPYKTUBHOTO B3aUMOAEHUCTBHUS C JTIOJIbMH.



Junaktudeckass MOAENTb OOy4EeHHUS M NEeNarormyeckre CpeicTBa OTPAKAIOT MOACPHHU3AIIUIO
OCHOB Yy4eOHOTO Ipoliecca, UX MEePEOPUEHTAIMIO Ha JOCTHKEHHE KOHKPETHBIX pPe3yJIbTaTOB B
BUJI€ CPOPMHUPOBAHHBIX YMEHUH U HABBIKOB YUYAIIUXCsl, 000OIIEHHBIX CIIOCOOOB JEATEIBHOCTH.
dopmMupoBaHuEe LEIOCTHBIX MPEJICTaBICHU O TeoMeTpuHM OyleT OCYILIECTBIATHCS B XOJE
TBOPYECKOM AEATEIBHOCTU YYalMXCS HA OCHOBE JIMYHOCTHOI'O OCMBICIICHUS N€OMETPUYECKUX
¢bakToB U SABICHUNA. 0CO00€ BHUMAHHUE yENsIeTCs MO3HABaTEeNbHOM aKTUBHOCTH YYalllUXCs, UX
MOTHMBUPOBAHHOCTH K CaMOCTOSITETbHON YydeOHOW paboTe. DTO mpeamonaraer Bce Ooiee
HIMPOKOE HMCIOIb30BAaHUE HETPAIULIUOHHBIX (OPM YPOKOB, B TOM YHCIIE METOJUKU JEIOBBIX U
POJIEBBIX UTP, MPOOJIEMHBIX JUCKYCCHI, MEXITPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB H T.]I.

[Inanupyercs NCNOIB30BAHKE CIAEAYIOIIMX TEXHOJIOTHI B IPENOJAaBaHUU [IPEAMETA!

® TEXHOJIOTUU IIOJIHOIO YCBOCHHUS;
® TEXHOJOruu OOy4YeHHS Ha OCHOBE pEIlIeHHUs 3a]1ay;
® TEXHOJOTuU OOy4YEHHS Ha OCHOBE CXEMAaTUYECKUX U HOBBIX 3HAKOBBIX MOJIEJICH.

Jl71s ecTeCTBEHHO-MAaTEeMaTUYECKOTO 00pa30BaHUs IPUOPUTETHBIM MOXKHO CUUTATh Pa3BUTHE
YMEHUH CaMOCTOSITEJIbHO M MOTHUBMPOBAaHHO OpPraHU30BBIBATH CBOKO I103HABATEIIBHYIO,
MCIIOJIb30BATh AIEMEHThI MPUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO- (DYHKIIMOHAILHOTO aHalln3a,
OTIpEeNeNATh CYIIECTBEHHBIE XapaKTEPUCTUKN U3y4aeMOT0 00bEKTa, CAMOCTOSTEIHLHO BHIOUPATh
KPUTEPUU JIJIS1 CPABHEHMSI, COIIOCTABIICHUS, OIICHKU U Kiaccuukanuy oObEKTOB - B IPOrpaMMe
3TO SIBJISIETCS. OCHOBOM JUIS LI€JICTIOaraHusl.

I/I3yqe}me reoMeTpuu B 7-9 kjaccax HanpaBJCHO HA JOCTHIKCHHUE CJICAYIOIINX neJieii:

Hanpasnenune Komnerenmumn
pa3BUTHS

JImaHocTHOE O6T)CKTI/IBHOCTI/I, CIIOCOOHOCTH K MpEOoaO0JICHUTIO MBICIIMTCIIbHBIX

® Pa3BUTHE JIOTUYECKOTO U KPUTUYECKOI'O MBILIJICHUS, KYJIbTYpPbI PEUH;
® BOCIHTAHHWE KayecTB JUYHOCTH, OOECIEUMBAIOUINX, YBAXKEHUE K
UCTUHE M KPUTHUYECKOTO OTHOIIEHHS K COOCTBEHHBIM H YYXKUM
CYXKJICHUSM;

e ¢dopMUpOBaHHE Yy YYaIIMXCA HWHTEIJICKTYaJbHOM UYECTHOCTH U

CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIIEHHOIO OIBITA

¢ (GopMUPOBAHHE KaYEeCTB MBIIIJIEHUS,, HEOOXOAUMBIX JJI aJanTaluu B
COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE;

e pa3BUTHE MHTEpeca K  MareMaTU4eCcKOMy  TBOPYECTBY U
MaTeMaTHYECKUX CIIOCOOHOCTEN

MeTaHpeI[MCTHOG YCPTECIKH, CXGMH) I WITFIOCTpalii, UHTCPHIPCTALIUU, APT'YMEHTAIIUH

e @dopmupoBaHUE MPEICTAaBICHUN 00 MIEAX U O METOJAaX MaTeMaTHKU
Kak 00 yHHMBEpCaIbHOM  SI3bIKE HAyKHh U  TEXHHUKH, 4YacTH
00111€4eTI0BEYECKON KYIbTYPHI;

e VYMEHHE BUIETh MAaTEMAaTHUYECKYI0 33Jady B OKPYKAIOLIEM MHpE,
HCIIOJIb30BAaTh MaTE€MaTHYECKHE CpEACTBA HAIVISIAHOCTH  (PUCYHKH,

e OpmianeHue yMEHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOTHE
3aBHUCHUMOCTH, OOHapyKeHHbIE TIyTeM pPACCMOTPEHHsS]  OTIENIbHBIX
YaCTHBIX CIIyYaeB, UMEIOT 00Iee 3HaYeHUE U PACIPOCTPAHSIOTCS Ha BCE
Gurypsl ompeAeNeHHOr0 BHAA, U, KpOME TOro, BbIpadaThHIBaTh
MOoTPeOHOCTH B JIOTHYECKOM 000CHOBAaHHH 3aBHCHMOCTEH

IIpeamerHoe

¢ BbIIBICHNE MPAKTUYECKOW 3HAYUMOCTH HAyKH, €€ MHOT000pa3HBIX
MPUJIOKEHUN B CMEXKHBIX JTUCUUILIMHAX U TOBCEIHEBHOM JIEATEIIBHOCTH
JTIOJIEH

e CoznaHue dbyHmameHTa s MaTeMaTUYeCKOro  pa3BUTHS,
(dbopMupoBaHUS MEXaHU3MOB MBIIICHUS, XapaKTEePHBIX JUISt
MaTeMaTI/I'-IeCKOI\/II OCATCIIBHOCTH.




Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHUs 3a1ayd y4eOHBIX 3aHATHUI OMpEAETICHbI Kak
3aKpeIyIeHue YMEHUH pa3fensiTh MpPOIecChl Ha JTambl, 3BEHbS, BBIACIATH XapaKTEpHbIE
NPUYMHHO-CICCTBCHHBIE CBSI3U, ONPEACHATh CTPYKTYPY OOBEKTa TIO3HAHHs, 3HAYMMBbIC
(GyHKIIMOHAJIbHBIE CBSI3W M OTHOIICHUS MEXIY 4YacTSMHU LIE€JIOro, CPaBHUBATH, CONOCTABISTH,
KJIaccu(uIUpoBaTh, PaHKUPOBATH OOBEKTHI 1O OJHOMY WM HECKOJIBKHM MPEI0KEHHBIM
OCHOBaHUsM, KpuTepusM. lIpuHnunuanbHOe 3HAYEHHE B paMKax Kypca IpHOOpeTaeT yMeHHe
paznu4ath (akThl, MHEHUS, I0Ka3aTEIbCTBA, TUIIOTE3bl, AKCHOMBI

[Ipy BBIMONHEHUHM TBOPUYECKUX pPabOT GopMUpYETCS YMEHHE ONpENeNiATh aJleKBaTHHIE
crocoObl pelieHuss y4yeOHOM 3aJaud Ha OCHOBE 3aJaHHBIX aJITOPUTMOB, KOMOMHHMPOBATH
U3BECTHBIC AQITOPUTMBI JIEATEIBHOCTH B CUTyallMsAX, HE MPEIIoJiaralolliuXx CTaHAapTHOIO
NPUMEHEHHS OJJHOTO U3 HUX, MOTUBHPOBAHHO OTKA3bIBATHCS OT 00paslia AEATeNIbHOCTH, UCKATh
OpPUTHHAJILHBIEC PEILICHUSI.

VYyammecss JOJKHBI HPUOOPECTH YMEHHs 1O (OPMHUPOBAHHUIO COOCTBEHHOTO alrOpUTMa
pellieHusl MO3HaBaTENbHBIX, (OPMYIHPOBATH MPOOJIEMYy M LU CcBOed pabOThl, OMpenesiTh
aJIeKBaTHbIE CIOCOOBI M METOJbl PELICHUS 3a/ayM, IPOrHO3MPOBATh 0KUIAEMBIA pe3yibTaT U
COTMOCTABJISITh €ro0 C COOCTBEHHBIMH T'€OMETPHUUECKUMHU 3HAHUSAMHU. YUaluecs JOJKHBI
HAYYUTHCS TPEACTABIATH PE3YyIbTaThl HWHAWBUIYAIBHOW W TPYIIOBOM IO3HABATEIIBHOM
NEeSTENIbHOCTH B opMax KOHCIEKTa, pedepara, peleH3uH.

Ha ypokax yuwamumecs wmoryr Oojiee YBEpPEHHO OBJAJE€Th MOHOJOTMYECKOH U
JIUAJIOTUYECKON peublo, YyMEHHUEM BCTyNaTh B peueBOe OOIlEeHHE, Yy4acTBOBAaTh B JHANIOTe
(moHMMAaTh TOYKY 3pEeHHsI coOecelHWKa, NMPU3HABATh MPaBO HAa MHOE MHEHHE), MPUBOAWUTH
npUMeEpPBI, MOAOUpaTh apryMEHTHI, epedpa3upoBaTh MbICTL (OOBSICHATH «UHBIMU CIIOBAMUY),
(dopMmynrpoBaTh BHIBOIBI. [ pelIeHns MO3HABATENBHBIX 1 KOMMYHUKATUBHBIX 33]a4 yJaluMCs
npejyiaraeTcs HCIONb30BaTh pa3lWYHble HCTOUYHUKM WH(POpPMALUMH, BKIIOYAs SHIMKIIONEINH,
CIIOBapu, MHTEPHET-pECYpChl M Jpyrue 0Oas3bl JaHHBIX, B COOTBETCTBUM C KOMMYHHUKATUBHOM
3amavelt, chepoil U CUTyaluel oOIeHHs OCO3HAaHHO BBIOMPATh BBIPA3UTEIbHBIE CPEICTBA SI3bIKA U
3HAKOBBIE CHCTEMBI (TEKCT, TabJHIla, CXeMa, ayAMOBU3YaJIbHBINA PSI U Ip.).

AKIEHTUPOBAaHHOE BHMMaHHE€ K TPOAYKTHBHbIM (opMaM yueOHOH JeATeNbHOCTH
NpEeronaraeT aKkTyalu3alulo UHGOPMAYUOHHOU KOMHemeHmHocmuy ydawuxcs. (popMupoBaHUE
HPOCTENIINX HABBIKOB paOOThI ¢ HICTOUHUKAMHU, MaTepHallaMu.

Bonburyto 3HauMMOCTh OOpa3oBaHUS COXPAHSET  UHPOPMAYUOHHO-KOMMYHUKAMUBHASL
0esamenbHOCMb Y4awuxcs, B paMKax KOTOpOW pa3BUBAIOTCS YMEHMs M HaBBIKM MOUCKA HY)KHOM
UHpOpPMALUU TIO 33JaHHOM TeMe B MCTOYHHMKAX PA3IMYHOIO THIA, W3BJICUYEHUS HEOOXOAUMOMN
MHPOpMAIMKM U3 MCTOUYHUKOB, CO3JAHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax (TEKCT, Tabiuua,
rpaduk, Iuarpamma, ayauoBU3YalbHBIA Psi U JIp.), IepeBojia MHGOPMAIMU U3 OJHOW 3HAKOBOM
CHUCTEMBI B JPYryl0 (M3 TEKCTa B TAOJUILy, U3 ayJAHOBHU3YaJbHOTO psAJa B TEKCT W Jp.), BEIOOpa
3HAKOBBIX CHCTEM aJIeKBaTHO ITO3HABATEILHOM M KOMMYHHMKATUBHOM CHUTyallUu, OTIEJICHUS
OCHOBHOI HH(pOpMallMd OT BTOPOCTENEHHOM, KPUTUYECKOTO OLIEHUBAHMS JOCTOBEPHOCTHU
NOJTy4eHHOW MH(OpMaLnK, epelaud colepKaHus HHPOPMAIMU aJIeKBAaTHO MOCTABJIEHHOM Lieu
(cxaro, TOJIHO, BEIOOPOYHO). Yyaluecs AOJKHBI YMETh pa3BEPHYTO OOOCHOBBIBATH CYXKJICHUS,
JlaBaTh OINpeJeNieHHs, NMPUBOAUTH JO0Ka3aTeldbCcTBA (B TOM YHUCIE OT HMPOTHUBHOIO), OOBACHSITH
U3yYEHHBIE TIOJIOKEHUSI HAa CaMOCTOSTENBbHO MOJOOPAHHBIX KOHKPETHBIX NpUMepax, BIAJAETh
OCHOBHBIMH BUJIaMH ITyOJUYHBIX BBICTYIJICHUH (BBICKa3bIBAHUS, MOHOJIOT, TUCKYCCHS, ITOJIEMHUKA),
ClleZIoBaTh 3TUYECKMM HOpPMaM M TpaBWiiaM BeeHUs auanora, aucmyta. [Ipenmonaraercst yse-
PEHHOE HCIIOIb30BaHUE YYAIIUMHCS MYIbTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH
Juis 00paboTKU, Mepefayn, cucTeMaTH3aluyd UHpopMalyy, co3laHus 0a3 JaHHBIX, Mpe3eHTaluu
PE3yJIbTaTOB IMO3HABATENILHOM U MPAKTUYECKON eATETbHOCTH.

CrangapT OpUEHTHMPOBAH Ha BOCIUTAaHWE MIKOJbHUKA-TpaXJaHWHA W marpuora Poccuwy,
pa3BUTHE TyXOBHO-HPABCTBEHHOTO MHpA IIKOJIbHMKA, €0 HAIMOHAJIBHOTO CaMOCO3HAHMA. DTH



MOJOXKEHHsI HAllUTM OTpaKEHUE B COJICPIKAaHWU YpPOKOB. B mporecce oOyueHHs JOKHO OBITH
chopmHpoBaHO yMeHHE (HOpMYITHPOBATh CBOM MHUPOBO33PEHUECKHE B3IJISAIbI U HA 3TOW OCHOBE -
BOCITUTaHUsI TPAKIAHCTBEHHOCTH U TATPUOTH3MA.

Cpokmu peajiM3aumuu NporpamMmbi:
[Iporpamma paccuurtana Ha 3 roga

O0mas xapakTepucTuKa Kypca reoMeTpum B 7-9 Kiiaccax

B Kkypce ycIOoBHO MOKHO BBIICIUTH CIECAYIOLIME COAepKaTenbHble JmHuM: «Harmaanas
reomerpusi», «l'eomerpuueckue  Gurypsl»,  «3MepeHHe  reOMETPUYECKMX  BEJIMUYMHY,
«KoopauHatsl», «BekTopbl», «JIoruka u MHOXKeCTBay, «I €OMETpus B UICTOPUYECKOM Pa3BUTHNY.

Marepuan, ortHocsumiicss k JmHMM «HamisgHas reomerpus»  (3J€MEHTHI  HArJIsIAHOM
CTEPEOMETPHH), CIIOCOOCTBYET Pa3BUTUIO MPOCTPAHCTBEHHBIX IPEICTABICHUN yJalllMXCsl B PaMKax
W3Y4YCHUS IJITAHUMETPHU.

Coneprkanue paznenoB «I'eomerpuueckue GUryps» u «V3mMepeHne reoMeTpUYeCcKuX BETUINHY
HALIEJICHO Ha IOJIydeHHE KOHKPETHBIX 3HAHUM O IreoMeTpudeckod (urype Kak BakHeHIei
MaTeMaTu4eckol MOJENH JUIi ONHMCaHUsl OKpyskaromiero mupa. CucTeMaTHyecKoe H3ydeHUe
CBOMCTB TI€OMETPUYECKUX (UIYp TMO3BOJIMT pa3BUTh JIOTMYECKOE MBILIUIEHHUE M II0Ka3aTb
IIPUMEHEHHE OTUX CBOMCTB IIPH PEIICHUMH 3a7a4 BBIYHMCIUTEIBHOTO M KOHCTPYKTHBHOT'O
XapakTepa, a TAKXKe MPU PELICHUH NPAKTUYECKUX 3a1a4.

Marepuasl, OTHOCAIIMNCA K cOAepsKaresbHbIM JMHUAM «KoopauHatey U «BeKTopbl», B
3HAUUTENIBHOM CTENmeHu HecéT B cede MEXIpeAMETHbIe 3HaHUsi, KOTOpbleé HaxOoAsT
IIPUMEHEHHUE KaK B Pa3JIMYHBIX MATEMATUYECKUX AUCLUIIIMHAX, TAK U B CMEKHBIX IpEIMETax.

Oco0eHHOCThIO TUHUM «JIorMKa M MHOXECTBa» SIBJIETCS TO, YTO IPE/ACTABIECHHBIA 37eCh
MaTepual IPEUMYIIECTBEHHO W3Yy4aeTcs IMpPU PAaCCMOTPEHUM pa3IU4HBIX BOIPOCOB Kypca.
CootrBercTByronMid  MaTepuall HAlEJEeH Ha  MaTeMaTHYeCKOE€  pa3BUTHE  ydalluxcs,
(dbopMUpOBaHUE Y HUX YMEHHUS TOUHO, CKATO U SCHO U3JIaraTh MbICJIM B YCTHOW U MUCbMEHHOMN
peun.

Jluaus «leomeTpusi B HCTOPHYECKOM pa3BUTUH» TMpeiHa3Ha4deHa [yt  (HOPMHUPOBAHUS
IpPE/ACTABICHUM O TEOMETPUM KaK YacTH 4YeJOBEYECKOM KYyJbTYphl, Ul OOILEro pa3BUTHSA
HIKOJIbHUKOB, JUIsl CO3/JaHUs KYJIbTYPHO-UCTOPUUECKOM cpeibl 00yueHHUsI.

ABTOpCKHE NMPOrPaMMbl, HA 0CHOBE KOTOPbIX pazpadoTaHa padouasi nporpamMmma.

1.Pabouas nmporpamma k yueonuky JI.C. Atanacsna, B.®. byry3oBa. u np. 7-9 xnaccel: yuebHoe
nocobue 1t 061eoopa3zoBarenbHbIX opranuzanuil/B.d.byry3os. M.: [Ipocsemenue, 2016.

2. Pabouas nporpamma no reomerpuu k YMK JI.C. Atanacana, B.®. byry3oBa. 7-9 knaccsl
/CocraButens I'.M.MacnakoBa. M.: Bako, 2014.

3.Paboune nporpammer o yyeOHukam JI.C. AtanacsHa, B.®. Byry3oBa. u ap. 7-9 xiacchl. -
Bonarorpan: Yuurens, 2012

Onucanue Mecra y4eOHOro npeaMera B y4eOHOM IJIaHE.

VYueOnbiii npenmer «l'eomerpus. 7-9 kiacc» OTHOcUTCS K oOpa3oBaTelbHOM o00s1acTu
«MatemaTuka.

B yueOnom muiane MBOY OOIII Ne 1 Ha uzyuyenue reomerpuu B 7-9 kimaccax oTBOIUTCS 68
4acoB M3 pacyeTa 2 4 B HEAEIIO B TeYEHHE KaXJ10ro rojia o0yueHus, Bcero 204 vaca.

Onucanue HEHHOCTHBIX OPHMEHTHPOB CO/AePKaHUs y4eOHOI0 mpeaMera.

MHorum moasiM B CBO€H KM3HU NPUXOTUTCS BBIMOJIHATH JOCTATOYHO CJIOYKHBIE PacueThl,
MOJIb30BaThCsl OOIICYOTPEOUTENBHOM BBIYMCIUTENBHON TEXHUKON, HAXOAUTh B CIIPABOYHUKAX
U TPUMEHSATh HY)KHbIE (DOPMYJbI, HCIONB30BATh MPAKTHUECKUE IPUEMbl T'€OMETPUUYECKUX
U3MEPEeHUN U MOCTPOCHUH, YUTATh UH(OPMAIINIO, IPECTABICHHYIO B BUE TaOJMIl, AUarpamm,



rpauKOB, IOHUMATh BEPOSTHOCTHBIN XapakTep CIy4alHBIX COOBITHI, COCTABIATH HECIIOKHBIC
AJTOPUTMBI U JP.

be3 KOHKpeTHBIX MaTEMaTUUECKUX 3HAHUM 3aTPYAHEHO NOHUMaHUE IPUHLUIIOB YCTPOUCTBA U
WCIIOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE HAYYHBIX 3HAHUW,  BOCIPHUATHE U
UHTEpIpeTanus pa3sHOOOpa3HOH COIHMATbHON, 3KOHOMUYECKOH, MOJMTHYECKOW HH(OpPMAIHH.
Takum 00pa3oM, MpakTHUYecKasl M0JE€3HOCTh MAaTEMaTUKK O0YCIOBIEHA TEM, UYTO €€ MPEeIMETOM
SBIISIOTCS (DyHJAMEHTAIbHbIE CTPYKTYPbl PEaJbHOTO MHpa: HPOCTPAHCTBEHHBIE (HOPMBI H
KOJIMYECTBEHHBIE OTHOIIEHUS - OT NPOCTEHIIMX, YCBAUBAEMBIX B HEIMOCPEICTBEHHOM OIIBITE
JFO/IeH, IO JOCTAaTOYHO CIIOKHBIX, HEOOXOIUMBIX JJISl PA3BUTUS HAYYHBIX M TEXHOJOTHUECKUX
UIeH.

be3 0a30Boi MaTeMaTW4eCKOHl MOJATOTOBKM HEBO3MOXHO JOCTHYb BBICOKOTO YPOBHS
o0Opa3oBaHus, TaK Kak Bce OOJblIe CIENUATbHOCTEH CBS3aHO C HENOCPEICTBEHHBIM
OPUMEHEHHEM MaTeMaTUKU (PKOHOMHUKA, Ou3Hec, (UHAHCHI, (U3MKA, XUMHA, TEXHHUKA,
uHpopMaTrKa, OUOJIOTHs, NICUXOJIOTUs U MHOrue apyrue). CienoBaTesibHO, pacIupsercss Kpyr
MIKOJBHUKOB, JIJIs1 KOTOPBIX MaTeMaTHKa CTAHOBUTCS POPECCHOHATHHO 3HAUNMBIM IPEAMETOM.

B coBpemeHHOM o0O0lIecTBE BaKHBIM ABIsETCS (POPMUPOBAHME MATEMaTHYECKOTO CTHIIS
MBILLUIEHHUS], TPOSBIISAIOIIETOCS B ONPEAEIEHHBIX YMCTBEHHBIX HAaBbIKaX.

B npouecce MaTemMaTH4ECKON AESATEIBHOCTH B apC€HaNl IPUEMOB U METOJ0B YEIOBEYECKOTO
MBILUUIEHUSI €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIAYKLUUS M JAeAyKUus, 0000IieHue u
KOHKPETHU3alysl, aHAJIW3 W CHHTE3, KiIacCU(UKAIUs M CUCTeMaTH3alus, abcTparupoBaHUE U
agasiorust. C noMouibl0 OOBEKTOB MaTeMaTHYECKMX YMO3AKIIOUEHWH W MpaBWil HX
KOHCTPYUPOBAHMSI BCKPBIBACTCS MEXAHU3M JIOTMUECKUX IMOCTPOEHUH, BRIpaOaThIBAIOTCS YMEHUS
(bopMynupoBaTh, 0OOCHOBBIBATH U JI0KA3bIBAThH CY)KJIEHUS, TEM CaMbIM Pa3BUBAETCS JIOTUUECKOE
MbllIeHHe. MaTeMaTHKe MpUHAISKUT Belylas pojib B (GOPMUPOBAHUM AJITOPUTMHUECKOTO
MBIILUIEHHSI, BOCIUTAHUA YMEHHMs JEHCTBOBATH IO 3a/IaHHBIM AJITOPUTMaM U KOHCTPYHPOBATb
HOBBIE.

B Xxone pemeHus 3amad  OCHOBHOW y4eOHOW JCSITENLHOCTH Ha YpPOKaX MaTEeMaTHKH
pa3BUBAIOTCSI TBOPYECKAs M NPUKJIaJHAs CTOPOHBI MbIIUIEHUS. Vcnoib30BaHNEe B MAaTEMaTUKE
Hapsily ¢ €CTECTBEHHBIM HECKOJIbKUX MaTEMATUYECKUX S3BIKOB J1a€T BO3MOXHOCTb pPa3BUBATh Y
y4yalluxcsi TOYHYIO, SKOHOMHYIO UM HMH(OPMAaTHBHYI YCTHYIO M HHCbMEHHYIO peuyb, YMEHUE
oTOMpaTh HamboJee MOIXOANINE S3BIKOBbIE (B YaCTHOCTH, CUMBOJIMYECKHE U TpadUyuecKHe)
CpEICTBa.

Matemarnueckoe oOpa3oBaHHME BHOCHT CBOM BKJIaJ B (OpMHpOBaHHE OOIIEH KyIbTYpbI
yenoBeka. E€ He0OX0JMMbIM KOMIIOHEHTOM SIBJIsieTCs 001ee 3HAKOMCTBO € METO/IaMHU TO3HAHUS
JNEHCTBUTENBHOCTH, YTO BKJIIOYAET NMOHUMAaHHE JHUAJEKTUYECKOW B3aUMOCBSI3M MaTEeMaTHKU U
JNENUCTBUTENBHOCTH, NPEACTABICHUE O TNPEAMETE W METOAEC MATEMaTHKH, €ro OTJINYHMAX OT
METOJIOB €CTECTBEHHBIX U TYMaHUTApHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUS MaTEMATUKH JIJIs
pEILIEeHUs] HayYHBIX U PUKJIAJHbIX 33]1a4.

N3ydyeHne maTeMaTHKH CIIOCOOCTBYET ICTETUYECKOMY BOCIHMTAHUIO YEJIOBEKAa, ITOHUMAHUIO
KpacoTbl M HM3AILIECTBA MaTEeMaTHYECKUX PACCYXJIEHUH, BOCHPUATHIO T'€OMETPUUYECKHX (hopM,
YCBOGHHIO  HUJAEU  CUMMETpuM. VI3yueHme  MaremMaTHKuU  pa3BUBaeT  BOOOpaKeHUE,
IIPOCTPAHCTBEHHBIE NTPEICTABICHUS.

Hctopuss pa3BUTHS MaTeMaTUYECKOTO 3HAHHUS JaeT BO3MOXKHOCTh IOIMOJIHUTH 3amac
UCTOPUKO-HAYYHBIX 3HAHUHU IIKOJBHUKOB, C(HOPMHUPOBATH y HUX MPEACTABICHUS O MaTeMaTHKe
KaK 4acTH OOIIEeYeIOBEYECKON KyJIbTypbl. 3HAKOMCTBO C OCHOBHBIMHM HCTOPHYECKUMU BEXaMU
BO3HHUKHOBEHUS U Pa3BUTHS MaTEMaTHUECKON HaYKH,

Cynp0amMu BEJIMKUX OTKpPBITHI, MMEHaMM JIoJed, TBOPHMBIIMX HAyKy, JOJDKHO BONTH B
MHTEJUIEKTYaJIbHBIN Oarax KakJoro KyJIbTypHOT'O YeJIOBeKa.

JIn4HOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3YJIbTAThl 0CBOCHUS CO/IePKAHUS Kypca
[Iporpamma oOecrneduBaeT JIOCTHKEHHE  CIEAYIOIIMX  pe3yJlbTaTOB  OCBOEHHUS
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMUs:
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JAUYHOCMHbIE:
GbopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHUS K YUYEHHIO, FOTOBHOCTH H
CIOCOOHOCTH O0O0ydYamUuXcsi K CaMOpPa3BUTHUIO M €aMOOOpa3oBaHHMIO HAa OCHOBE
MOTHBAIUM K OOYyYEHUIO U IO 3HAHUIO, BIOOpY JHanbHeliero oopa3oBaHus Ha 0ase
OPHMEHTHUPOBKM B MHpe npodeccuii u nOpodecCHOHANBHBIX MPEANOYTECHHH,
OCO3HAaHHOMY ITOCTPOCHUIO MHAMBUIYaJIbHON 00pa30BaTeIbHOW TPAEKTOPUU C YUETOM
YCTOWUYMBBIX O3HABATEIbHBIX HHTEPECOB;

dbopMupoBaHME  LEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAaKTUKH;

dbopMupoBaHHE KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE
CO CBEpPCTHHKAMH, CTapIIMMU W MJIAJIIMMH B 00pa3oBaTebHOW, OOIIECTBEHHO
I0JI€3HOH, yueOHO-HUCCIIel0BATeIbCKOM, TBOPYECKOW M JOPYrux BHAAX JAesATElb-
HOCTH;

YyMEHHUE SCHO, TOYHO, I'PAaMOTHO H3JaraTb CBOM MBICIM B YCTHOH M NHUCbMEHHOMH
pedu, MOHUMATh CMBICI MOCTAaBJIEHHOHN 3ajauM, BBICTPAMBATH AapTyMEHTAIHIO,
HPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI;

KPUTUYHOCTh  MBINUJICHHUS, YMEHHE  pAaclO3HAaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUs, OTJIMYATh TUIIOTE3Y OT (aKTa;

KPEaTHBHOCTh MBIIUICHHS, WHUIMATHBA, HAXOAYMWBOCTb, AKTHUBHOCTH IIPH pPEUICHHUH
reoOMeTPUYECKUX 3ajay;

yMEHHE KOHTPOJHMPOBATH TPOLECC M  pe3ylpTaT ydyeOHOW MaTeMaTH4YeCKOH
JeATeNbHOCTH;

CIIOCOOHOCTh K AMOLMOHAIBHOMY BOCIHPHSTHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
pelIeHU, pacCcyXAeHUI;

MemanpeomemHuuole:

YMEHHUE CaMOCTOSITEJIbHO IJAHUPOBATh AJIbTEPHATUBHBIE NMYTH JOCTHXXKEHHUS LENEH,
OCO3HAHHO BHIOMpaTh Haumbosee H(PPEeKTHUBHBIE CHOCOOBI pemeHUs Yy4eOHBIX U
I03HaBaTEeJIbHBIX 3ajay;

YMEHHUE OCYHIECTBIATh KOHTPOJIb MO PE3YIbTATy U IO CIOCO0y NeicTBUA Ha ypOBHE
HPOU3BOJBHOIO BHUMAHHUSA U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBBI;

yMEHHE aJeKBAaTHO OIEHWBATHh IPABWIBHOCTh WJIM OIMMOOYHOCTH BBIMOJHECHUS
ydueOHOIl 3amauM, e€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €&
pemeHus;

OCO3HAaHHO€ BJaJIeHHE JIOTHUYECKMMHU JACHCTBUSIMU  OMNpEJENeHUs  IMOHATHUH,
000011eHus, YCTaHOBJICHUS aHaJIOTUH, KJ1accu pUKaIuu Ha OCHOBE
CaMOCTOSITEILHOTO BbIOOpAa OCHOBAHUM M KPUTEPUEB, YCTAHOBIECHHUS POJAOBUIOBBIX
CBsI3CH;

YMEHUE YCTaHABJIMBAaTh IMPUYUHHO-CIEICTBEHHBIE CBSI3M, CTPOUTh JIOTHYECKOE
paccyxjeHue, YMO3aKITI0YCHHE (MHIIYKTUBHOE,
JNEeTYKTUBHOE M [0 aHAJIOTUH) U BBIBOJBI;

YyMEHHE CO03/1aBaTh, MPHUMEHATh W TPeoOpa3oBBHIBATh 3HAKOBO-CHMBOJHYECKHUE
CpelacTBa, MOJENHM M CXEMbI JJIs pelieHus y4eOHbIX U MO3HaBaTEeIbHBIX 3a/]ay;
YyMEHHE OpPTaHW30BBIBATH YUIEOHOE COTPYAHHUUYECTBO U COBMECTHYIO JESATEIHHOCTH C
Y4UTENEeM U CBEPCTHUKAMHU: ONpPENeNsATh LEeNH, pacnpeneisiTbh (YHKIUU U POJIHU
Y4aCTHUKOB, 001He cnocoObl paboThl; yMeHHE paboTaTh B rpyIne: HAX0IUTh obIIee
pelieHre M pas3pemaTb KOH(JIUKTHL Ha OCHOBE COTJACOBAaHMS MO3MIUN U yuéTa
WHTEPECOB; CIyIaTh NapTHEPA; (GOPMYyIHPOBaTh, APTyMEHTHPOBATh M OTCTAaWBATh
CBOE

MHEHHE;

dbopMHupoBaHUE U pa3BUTHE YueOHONH M OOLIENOJIH30BATENbCKONH KOMIIETEHTHOCTH B
001acTu MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAUMOHHBIX TexHonoruii (MKT-
KOMIIETEHTHOCTH);



9) mepBoHaYajbHBIC MPEACTABICHUS 00 HJACAX M O METOJaX MaTeMaTHKH Kak 00
YHUBEPCAJIbHOM SI3bIKE€ HAYKH WM TEXHUKH, O CPEIACTBE MOJACIMPOBAHUSA SIBICHHUU U
IIPOLIECCOB;

10) ymeHue BHIETh MAaTEMAaTHUYECKYIO 3aJady B KOHTEKCTE MPOOJEMHOW CHTyalud B
JpYrux AUCUUILIMHAX, B OKPYXKAIOLIEH KU3HU;

11) ymeHHe HAXOAUTh B PA3JIMYHBIX HCTOYHHUKAX HH(POPMAIHIO, HECOOXOAMMYIO IS
pelIeHuss ~ MaTeMaTH4YeCKHX  MpoOJieM, W MpEenCTaBiIsATh €€ B MOHATHOU ¢opmMme;
INPUHUMATh peuieHue
B YCJIOBUSX HEMOJHOW M U30BITOYHOM, TOYHON M BEPOATHOCTHON MHpOpMaNuu;

12) ymMeHue TmOHMMAaTh MW HCIOJB30BATh MAaTEMaTHYECKHE CpPEICTBAa HATJSJIHOCTH
(puCyHKH, YEpTEeXH, CXE€Mbl MU JAp.) I HIIIOCTpalluyd, WHTEpHpeTaluH,
apryMeHTaluu;

13) ymeHue BBIJIBUTaTh TUNOTE3bl NPU pEIICHHM YYeOHBIX 3ajJa4 M I[OHHMATh
HEO0OXOJAMMOCTbh UX MPOBEPKH;

14) yMeHMe NPUMEHSITh MHAYKTUBHBIC M JCAYKTHUBHBIC CHOCOOBI PAaCCYXIACHHH, BUACTDH
pa3IMyYHBIE CTPATETHM PEIICHUS 3a/Jad; NOHMMAHHUE CYUIHOCTH  aJIrOPUTMHUYECKHUX
OpeAnucaHuil U yMeHHE JelCTBOBATh B COOTBETCTBUU C NPEJI0KEHHBIM aJIrO pUTMOM;

15) yMeHHe caMOCTOSTEIbHO CTAaBUTh II€JH, BBIOMPATh W CO3JaBaTh alTOPUTMBI IS
peuieHuss y4eOHBIX MaTeMaTHYeCKUX Mpooiiem;

16) ymeHHe TIJIAaHHPOBATh ©  OCYINECTBIATh JAEATCNbHOCTh,  HAINpPaBICHHYIO  Ha
pelieHrue 3ajad  MCCIIeI0BATENIbCKOI0 XapakTepa

npeomemuuie:

17) oBnajgeHue 0a30BHIM MOHATHHHBIM aMapaToM MO OCHOBHBIM pa3jesiaM COJCpKaHUS;
npeACTaBlIeHHe 00 OCHOBHBIX HM3y4aeMbIX MOHATHAX (YUCIO, TEeOMEeTpHYecKas
durypa) Kak BaXHEHIIMX MaTeMaTUYECKUX MOJENSIX, MO3BOJSIOIIMX ONUCHIBATH HU
U3ydaTh peaJbHBIC IPOIECCHl U SBJICHMUS,

18) ymenune paboTaTh C€ TEOMETPHYECKHM TEKCTOM (aHanMU3UpoOBaTh, HU3BIEKATH
HEOOX0 UMY HH(OPMAIMIO), TOYHO M TPAMOTHO BHIPAXKaTh CBOU MBICIHU B YCTHOU H
NUCHhMEHHOMU peun
C TMPUMCHEHWEM MAaTEeMAaTHYeCKOM TEPMHUHOJIOTUM ¥ CHMBOJIMKH, HCIIOJIb30BATh
pa3NuYHble  SA3BIKM ~ MaTEMaTUKH, MPOBOAUTH  KilaccUDHUKAIUHM, JOTUYECKHE
o0oCcHOBaHUS, 0Ka3aTelhCcTBa
MaTeMaTUYECKUX YTBEPKIACHUH;

19) oBnajgeHHe HaBBIKAMHU YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAIbHBIX BBHIYHCICHUN;

20) oBrmajgeHHE TEOMETPHYECKHM SA3BIKOM, yMEHHE HCI0JIb30BaTh €ro ISl OIMUCAaHHSA
NpeJMETOB OKPYIXKAIOIIEro MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHHUA W
1300pa3uTEeNbHBIX
YMEHUHU, TPUOOpPETCHNE HABBIKOB I'€OMETPUUECKHUX TTOCTPOCHHUIA;

21) ycBOEHHE CHCTEMAaTHYECKHUX 3HAHUU O MIOCKUX (QUTypax W MX CBOWCTBAX, a TAKXKE Ha

HarjisaaIHOM ypOBHC — 0 HpOCTCﬁHIPIX HpOCTpaHCTBCHHBIX Telax, YMCHI/IC HpI/IMeHﬂTB
CUCTEMATHYECKHUE 3HAHHS O HHUX Ui PEHICHUS TEOMETPUUYECKUX U MPAKTHUYECKHUX
3a7a4;

22) yMmMeHHE H3MEpATh UIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCIOJB30BAaTh (OPMYIBI IS
HaXO0X/JEHHUS MepUMETPOB, IUIoIaaeil 1 00bEMOB reoMeTpuuecKux GUryp;

23) yMeHHE NMPUMEHATHh W3YYCHHBIC MOHATHS, PE3yJNbTaThl, METOABI IS PEUICHHS 3aaad
NpaKTUYECKOro XapakTepa M 3a7ad U3 CMEXHBIX JAUCHUILUIMH C MCIOJb30BAaHHEM IpHU
HEOOXOIMMOCTH CIIPaBOYHBIX MaTEepHaNos, KaJbKyJIATOpa, KOMIIBIOTEPA.



Ilnanupyemble pe3yJbTaThl H3y4eHHs Kypca reOMeTpuH B 7-9 Kiiaccax.

Harasignasi reomerpust

1
2)
3)
4)
5)

6)

BblIllyCKHHUK Hay4uTCs:

pacriosHaBaTb Ha 4YEpTekKax, PUCYHKAaX, MOJAEISAX M B OKPY)KAIOIIEM MHUPE IUIOCKHE U
NPOCTPAHCTBEHHBIE T€OMETPUYECKUE (DUTYPBI;

pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIbHOIO Mapaiesenunesia, NpaBuIbHON NupaMuIbl,
LWIMH]pa U KOHYCa;

ONpeneNsATh MO JMHEWHBIM pa3MepaM pa3BEPTKU (UIYpbl JIMHEHHBIE pa3Mepbl caMol
¢burypsr 1 Ha060pOT;

BBIYUCIIATE 00BEM MIPAMOYTOJIBHOIO Napaljiesenunesa.

Buvinycknuk nonyuum 603MOHNCHOCMb:

BLIYUCTAML  00BEMBI  NPOCMPAHCIMEEHHBIX  2€OMEMPUYECKUX PU2Yp, COCMABIEHHbIX U3
NPSAMOY20IbHbIX NAPALLENenUnedos;

yenyoums u pazeums npeoCcmasienus 0 npOCMpPAaAHCMEEHHbIX 2eOMEeMPUieckux uaypax,

NPUMEHAMb  NOHAMUE  paseépmku 015 6bINOJHEHUS  NPAKMUYEeCKUxX  pacidémos.

I'eomeTpuyeckue Gpurypsol

1
2)
3
4)
5)
6)
7)

8)

9)

BbInyckHUK HAy4UTCA:

MI0JIb30BATHCS SI3bIKOM T'E€OMETPHUM Ul ONMMCAHUSA IPEIMETOB OKPYXKAIOUIEr0 MUpa U HX
B3aMMHOT'0O PACIOJI0XKECHHUS;

pacro3HaBaTh W HU300pakaTb Ha uYepTEkKaxX M PUCYHKAX F€OMETPUYECKHE (QUIYpbl U UX
KOH(UTYypaluu;

HAXOJUTh 3HAYCHUS JUTMH JIMHEHHBIX JIEMEHTOB (QUTYp U MX OTHOIICHHS, TPAJyCHYIO MEPY
yrioB oT 0 1o 180°, mpuMeHss ornpeneneHus, CBONCTBA U MPU3HAKH (DUTYP U UX DIEMEHTOB,
oTHOIIeHUs1 GUTyp (PaBEHCTBO, MO100ME, CAMMETPUH, TOBOPOT, TTAPAJUICIBHBINA IEPEHOC);
orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH '€OMETPHUUECKUX (UTYD;

ONEpUpPOBaTh C HAYaJIbHBIMM IOHATUSMU TPUTOHOMETPUU U BBIIOJIHSTH 3JIEMEHTapHBIE
orepauuyd Haja (QYHKIUSMH YIJIOB,;

pemiate 3aJauyd Ha JI0Ka3aTelIbCTBO, ONMPAsCh HAa W3YYEHHbIE CBOMCTBA QUIYyp H
OTHOUIEHUW MEXJy HUMH U NIPUMEHSSI U3YUYEHHBIE METO/IbI I0KA3aTEIbCTB;

pelaTh HeCJIO0XKHbIE 337a4l Ha IIOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBbI TIOCTPOEHHUS C
MIOMOIIBI0 IUPKYJIS U JTUHEHKY;

pelmars IMIaHUMETPUYECKHE 3aJaud Ha HAXOXKICHHE TE€OMETPUYECKUX BEJIWYUH 11O

oOpa3uaM WIM aIropuTMam, pemaTh MOpOoCTEeHIIMe IIaHUMETPUYECKUE 3aJaud B
IIPOCTPAHCTBE.
U3BJIEKaTh MH(POPMAIMIO O T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha uYepTekax B

SIBHOM BHUC,

10) npuMeHSTh Al PELICHUs 3a[ad reoMeTpuyYecKue (aKThl, €CIH YCJIOBHS WX MPUMEHEHHUS

3aJlaHbl B IBHOU (opMe;

BblnyCKHuK nojayuum 603MONHCHOCMDb:

11) OBJIaACTb MCTOAaMH pPCIICHUA 3a4a9 Ha BBIYHUCICHUA U NOKA3aTCIbCTBA: MCTOAOM OT

NPOTUBHOTO, METOJAOM Toa00usi, MeToJoM Tepedopa BapHaHTOB M METOJOM
reoOMeTPUUYECKUX MECT TOYEK;

12)nipuoOpecTd ONBIT MNPUMEHEHUs] anreOpamnyeckoro W TPUTOHOMETPUUECKOTO

13)

amnmnapara u uJaed JBUKEHHUS MPU PEIIeHUU TeOMETPUUYECKUX 3ajad;
OBJIQJIETh TPAAUIIMOHHOW CXEMOW pemeHHus 3aJad Ha MOCTPOCHUE C MOMOIIBIO
NUPKYJS U JUHEHKU: aHATU3, MTOCTPOCHUE, TOKAa3aTEIhCTBO U UCCIEIOBAHUE;



14) HayuuThCs pemiaTh 3ajJadyd Ha IMOCTPOCHHUE METOJOM TEOMETPUUYECKOTO MecTa
TOYEK U METOJIOM MOJA00uS;

15) npuoOpecTH ONBIT UCCIEJOBAHUS CBOWCTB MJIAHHUMETPUUYECKUX (QUTYP C MOMOIIBIO
KOMIIBIOTEPHBIX POTPAMM;

16) nproOpecTd  ONBIT  BBINOJHEHHUS NPOEKTOB 1o Temam: «['eoMeTpuueckue
npeoOpa3oBaHMs Ha MIOCKOCTHY, «IlocTpoeHne OTPE3KOB Mo GopMyliey;

17) Hay4uThCS MCIIOIB30BaTh CBOWCTBA T€OMETPUYCCKUX (UTYp JUIS PEIICHHS THIIOBBIX 3aj1ad,
BO3HUKAOIINX B CUTYaIMsIX [TOBCEIHEBHOM JKU3HHM, 33]1a4 MPAKTHICCKOTO COJICPIKAHNS.

OTHouleHus

BblIIlyCKHUK Hay4uTCS:
1)onepupoBats Ha 6a30BOM YpOBHE MOHATUSMU: PaBEHCTBO (DUTYp, paBHBIE (PUTYPHI, PABEHCTBO

TPEYrOJIbHUKOB, MapajUIeIbBHOCTh MPAMBIX, NEPIEHAUKYISIPHOCTD IPAMBIX, YIJIbI MEXAY
IIPSAMBIMU, IIEPIICHIANUKYIIAP, HAKJIOHHAS, IIPOCKLIUS.

Boinycknuk nonyuum 603mMO03HCHOCHIb:
2)HUCIOIb30BaTh OTHOILICHUS JUIsi PELICHHs MPOCTEHINUX 3a]ad, BO3HUKAIOIIUX B PEabHOU

JKHU3HU.

I'eomeTpuyeckne NocTpoeHus
BeinyckHUK HayuuTCs:
1)uzo0pakaTh THIOBBIC IIOCKHE (UTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH M C IOMOIIBIO
UHCTPYMEHTOB.
Buinycknuk noyuum ¢03mM0MuCHOCHb:
2)BBINOJIHATH MPOCTEHILINE TOCTPOESHUS HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HHU.

I'eomeTpuyeckne npeodpazoBaHusi
BeimmyckHuK HayduTCs:
l)cTtpouts GuUrypy, CUMMETPHUYHYIO JaHHON (UTYpe OTHOCUTEIBHO OCH M TOUKH.
Boinycknuk nonyuum 603moxcHOCHY
2)pacno3HaBaTh [IBHXKCHHE OOBEKTOB B OKPYXKAIOIIEM MHpPE; CHMMETPUYHbIC (GHUrYphl B
OKpY’KaroIlleM MHUpE.

HN3mepenne reomeTpruyecKux BeJMYUH
BbInmyckHUK Hay4uTCS:

1) ucmonk30BaTh CBOWCTBA WU3MEPEHHUs UIMH, TUIONIAJCH M YIJIOB MPH PEUICHHH 3a7ad Ha
HaxXO0XIEHHUE UIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, UIMHBI 1yTH OKPYXHOCTH, TpadyCHOU
MEpBI yITIa;

2) BBIUKMCIATH JUIMHBI JIMHEHHBIX SJIEMEHTOB (UIYp M WX YIVIbI, UCHONB3YS (DOPMYIIBI [UTHHBI
OKPYKHOCTH U JUIMHBI AYTH OKPY>KHOCTH, (POPMYJIBI IIOLIaiel GUryp;

3) BBIUMCHATH IUIOMIAIN TPEYTOJIBHUKOB, MPSMOYTOJFHHKOB, MapajlieIorpaMMOB, Tparelyi,
KpPYTOB U CEKTOPOB;

4) BBIYMCIATH JUTUHY OKPY)KHOCTH, JUTHHY JAYTH OKPYXHOCTH;

5) pemiath 3aauy Ha JOKA3aTEIbLCTBO C UCIONB30BaHHEM (HOPMYIT JTHHBI OKPYKHOCTH M JITUHBI
JYTU OKPYKHOCTH, (popMyII TIomIanei puryp;

6) pemaTh NPAaKTHYECKHE 3a]a4d, CBS3aHHbIE C HAXOXICHHEM T€OMETPHYCCKUX BEIUYUH
(Mcronb3yst Mpu HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA);

7) BBINOJHATh U3MEPEHUE JUTUH, PACCTOSHUM, BEIUYUH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB IS
W3MEpPEHUH UIVH U YTJIOB;



8) mpumeHsaTh HOpMyJIBI IEPUMETPA, TUIOIIAAN U 00beMa, IJIONaId MOBEPXHOCTH OTICIBHBIX
MHOTOTPaHHHKOB MIPH BBIYUCIICHHUSX, KOT/Ia BCE JJAHHBIC HMEIOTCSI B YCIIOBUU;

9) mpumensats Teopemy Iludaropa, 0a30Bbie TPUTOHOMETPUYCCKHE COOTHOIICHHS IS
BBIYUCIICHUSI [UTWH, PACCTOSHHIMA, TUIOMIA/ICH B IMPOCTEHIINX CITydasX.

Boinycknuk nonyuum 603moxicHOCHb:
10)BbIUMCIATE TUIOIIAAN (HUTYp, COCTABICHHBIX M3 JBYX WM 00jee MPsIMOYroJbHUKOB,
napajjieJIorpaMMOB, TPEYTOJIbHUKOB, KpyTa U CEKTOPa;
11)BBIYKMCISATE IUTOMIAMH MHOTOYTOJbHUKOB, HCIONb3Ys OTHOIICHHS pPaBHOBEIUKOCTH U
PaBHOCOCTABJIEHHOCTH;
12)iproOpecTr OMBIT MPUMEHEHHUsST anreOpanveckoro U TPUTOHOMETPUYECKOro armmapara u
uAeH IBUKEHUS IPU PELIEHUH 3a]a4 Ha BBIUKUCIIEHUE IIJI01a1ed MHOIOYT'OJIbHUKOB.
13)BBIYKCIISITE PACCTOSIHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYAIIUSAX, TUIOMIAAN B MPOCTEHIINX
ClIydasix, IpUMEHATH (POPMYJIIbl B IPOCTEHIINX CUTYAIMSIX B IOBCEAHEBHOM KHU3HH.

Koopaunatsi
BbITyCKHHK Hay4uTCS:

1) BBIYMCIATH [UIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB; BBIYMCIIATH KOOPAUHATHI CEPEIUHBI
OTpE3Ka;

2) WCIO0JIb30BaTh KOOPAMHATHBIN METO ISl U3YYEHUS CBOMCTB MPSIMBIX U OKPYXHOCTEH;

3) ompenensTh HPUOIMKEHHO KOOPIMHATHI TOYKH 10 €€ HM300paKCHHIO HA KOOPIAMHATHOMN
IJIOCKOCTH
Buvinycknuk noayuum 603MoxcHoCHmb:

4) oBiameTh KOOPAMHATHBIM METOIOM PEIICHHUS 3a]a4 HA BHIYUCIIEHUE U JJOKA3aTEIbCTBO;

5) OpUOOPECTH  ONBIT  KCIOJNB30BAaHUS ~ KOMIIBIOTEPHBIX  MpPOTpaMM Il aHajau3a
YaCTHBIX CJIy4acB B3aMMHOTO PACIIOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;
6) NPUOOPECTH OMNBIT BBIOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHue KOOpAMHATHOTO

METOJa IIpU PCHICHUH 3aa4 Ha BBIYUCIICHHUEC U JOKa3aTCIILCTBO.

BexrTopsl
BbITyCKHHK Hay4uTCS:

1) omepupoBaTh C BEKTOpaMH: HaXOJUTh CYMMY H pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN ITPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YUCIIO;

2) HaxOmWTh /sl BEKTOPOB, 33[aHHBIX KOOPAMHATAMU: JUIMHY BEKTOPa, KOOPAWHATHI CYMMbI U
pa3HoCTH JIByX U 0oJjiee BEKTOPOB, KOOPJAMHATHI IPOU3BEJCHNS BEKTOpA HA YHUCIIO, PUMEHSS
IpU HEOOXOAMMOCTH COYETATENbHbIH, IEPEMECTUTENBHBIN U paclpeIeTUTENbHbINA 3aKOHBI;

3) BBIUKMCIATH CKASIPHOEC TIPOM3BEJCHHE BEKTOPOB, HAXOMUTh YIOJI MEXIYy BEKTOPaMH,
YCTaHABJIMBATH NEPIEHIUKYIIAPHOCTD IIPSMBIX.

Boinycknuk nonyuum 603mMO0HCHOCHIb:

4) oBiageTh BEKTOPHBIM METOJOM JUIS PELICHHUS 3a7a4 Ha BEIYMCICHUE H JJOKAa3aTeIbCTBO;

5) mpuoOpecTH OMBIT BHINOJHEHHUS MPOCKTOB Ha TeMy «lIpuMeHeHHe BEKTOPHOTO MeToja
IIpU PELICHUHN 3a/1a4 Ha BBIYUCIECHUE U 1I0KA3aTEIbCTBOY.



TpeOoBanusl K YPOBHIO MOATOTOBKH yYaluuxcs 7 Kjacca

Honsxcnol 3Hamv/nonumame: ONpPENEICHUE TOUKU, IPAMON. OTpe3Ka, jy4a, yria; eIUHULbI
U3MEpEeHUsl OTpe3Ka, yria, ONpelelieHHe BEPTHKaIbHBIX M CMEXKHBIX YIJIOB, UX CBOWCTBA;
pUpeleNeHne  NEpPHEHIUKYISIPHBIX — MPSMBIX;  ONPEACICHUE  TPEyroJibHWKa,  BHJbI
TPEYrOJbHUKOB, TPU3HAKM PABEHCTBA TPEYTOJIBLHUKOB, CBOIICTBA pPaBHOOEAPEHHOTO
TPEYroJbHHUKA, ONpE/eIEHUe MEeIUaHbl, OMCCEKTPHUCHI, BHICOTHI; ONpPEICICHUE MapalIeIbHBIX
MPSIMBIX, X CBOMCTBA U IMPU3HAKU; COOTHOIICHHNE MEXI1Yy CTOPOHAMHU U YIJIAMU TPEYTOJIbHHKA,
TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA; ONpPENEICHUE NPSAMOYIOJIbHOTO TPEYroJbHUKA, €ro
CBOIMCTBA U MPU3HAKHU.

Joncnvl ymems: 0003HaYaTh TOUKU, OTPE3KU U MPsIMbIE HA PUCYHKE, CPABHUBATH OTPE3KU U YIJIb,
C MOMOIIIBIO0 TPAHCHIOPTUPA MPOBOAUTH OMCCEKTPHUCY YIJIa; N300pakaTh MPSMOU, OCTPBIH, TYMOH U
Pa3BEpHYTHIN YIIIBL;, H300paXaTh TPEYrOJILHUKUA M HAXOAUTH UX TEPUMETP; CTPOUTH OMCCEKTPUCY,
BBICOTY U MEJIMaHy TPEyroJIbHUKA; JI0Ka3bIBaTh IIPU3HAKK PAaBEHCTBA TPEYTOJbHUKOB; ITOKA3bIBATh
Ha PUCYHKE Mapbl HAKPECT JIEKAILMX, COOTBETCTBEHHBIX, OJHOCTOPOHHHUX YIJIOB, JIOKA3bIBaTh
MPU3HAKU MAPAJUIETBHOCTH JIBYX MPSMBIX; JOKa3bIBaThb TEOPEMY O CYMME YIJIOB TPEYIOJbHHUKA;
3HaThb , KAakOM yrojd Ha3bIBAa€TCSl BHELIHMM YIJIOM TPEYTOJIbHUKA, NPUMEHSTHh IPU3HAKU
MPSIMOYTOJIbHBIX TPEYTOJBHUKOB K PELLIEHUIO 33/1a4; CTPOUTH TPEYTOJIbHHUKH 110 TPEM HJIEMEHTAM.

Jonicnbl 61a0emv KomnemenyuaMU: NO3HABATEIILHON, KOMMYHUKATUBHOM, HH(POPMAIIMOHHON U
pedQIIeKCUBHOIN.

Cnocoowt pewsams cnedyroujue Hcu3HEHHO-NPaKmuyecKue 3a0aqu: caMocTosATeIbHO IPHOOpeTaTh
U TNPUMEHATh 3HAaHMUSA B PA3NIMUHBIX CUTyalUsxX, paboraTe B TIpyIIax, apryMEHTHpPOBaTh MU
OTCTauBaTh CBOIO TOYKY 3pEHMs, YMETh CIYIIaTh JIPYruX, U3BJIEKAaTh Y4eOHYH0 MH(pOpPMALUIO Ha
OCHOBE COIIOCTABUTEJIBHOTO aHaliu3a OOBEKTOB, IOJb30BAThCA IPEIMETHBIM yKa3aTeleM,
SHLMKJIONEUEN U CIIPABOYHUKOM JUI HaXOXKIEHUS UH(OpPMAaLIUU, CAaMOCTOSATENBHO JEHCTBOBAThH B
CHUTYAIMSAX HEOIPEAETIEHHOCTH P PEIIEHUN aKTYaJIbHbIX JUIS HUX ITPOOIeM.

TpeGoBanus K YPOBHIO OATOTOBKH yYaluuxcs 8 kiacca
Honscuvl 3namov/nonumams:
HauvanpHble MOHATHS U TEOPEMBI TEOMETPHH.
MHOroyrojapHUKH. OKPYXXHOCTh W Kpyr. HarmsiaHele mnpencrtaBieHUs O HPOCTPAHCTBEHHBIX
Tesax: Kyoe, mapanjenenurnese, npusme, nupamue, mape, chepe, konyce, nuauaape. Ipumepsr
ceyeHuil. [Ipumepsl pa3BepToK.
Tpeyronsauk. Teopema daneca. Ilogobue TpeyronbHuKoB; Ko3hduiuent noxodus. Ilpuznaku
10100UsI TPEYrOJIbHUKOB.
Teopema Iludaropa. IIpusHaku paBeHCTBa MPSMOYTOJBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC,
TAHTEHC M KOTAHTEHC OCTPOTO YIIiia MpSIMOYTOJNbHOTO Tpeyromphnka u yrmos or 0° mo 180°;
IIPUBEJEHUE K OCTPOMY YIIIy.
3aMeuaTellbHbIe TOYKHM TPEYroJIbHUKA: TOYKHU MEPECeUeHHs] CEepPEeIUHHBIX IEPIEHANKYISIPOB,
OucceKTpuc, MeHaH.
YersipexyronpHuk. [lapamienorpaMm, ero cBoicTBa M npu3Haku. [IpAMOYrosbHMK, KBaapar,
poMO, ux cBoicTBa U Mpu3Haku. Tpaneuus, paBHOOEIpeHHAs TpaNelys.
MHoroyronsHukH. Brimykiible MHOTOYTObHUKH. CyMMa yrJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.
BnucanHble ¥ onMcaHHbIE MHOTOYTOJIBHUKH. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.
OxkpyxHocTb u Kpyr. Llentp, pagnyc, nuamerp. [lyra, xopaa. LleHTpanbHbIN, BOMCAHHBIN YIod;
BEIIMYMHA BIIMCAaHHOIO YyIVIa. B3auMHOE pacnosioKeHue MNpsAMOW U OKPYKHOCTH, JBYX
okpyxHocTel. KacarenbHas 1 cekylias K OKpy>KHOCTH, PAaBEHCTBO KacaTeIbHBIX, IPOBEJECHHBIX
U3 OJJHOM TOYKH. MeTpuiecKkrne COOTHOLIEHUS B OKPYKHOCTH: CBOWCTBA CEKYIIIUX, KACATEIbHBIX,
XopA.
OKpy’>KHOCTb, BIHMCAaHHAas B TPEYrOJbHUK, U OKPYKHOCTb, OINHKCAHHAs OKOJO TPEYrojbHUKA.
BnucanHble M ONUCaHHBIE YETHIPEXYTOJbHUKH. BHMCAaHHBIE M ONUCAaHHBIE OKPYXHOCTHU



IIPABUJIBHOTO MHOTOYTOJIbHHKA.
N3MepeHne reoMeTpuueCKUX BEJIMYMH. J[JIMHA JIOMaHOW, MIEPUMETP MPSAMOYTOJIbHUKA.

[TonsiTue o muomanyu miockux Guryp. PaBHococTaBiIeHHbIE U paBHOBEIUKUE (DUTYPBHI.

[Tnomane npsmoyrospHuka. [Inomans napamienorpaMma, TpEyroJibHUKA U TPAELUu.

CBs13b M@Ky IUTOMIAASIMU TIOJOOHBIX QUTYD.

['eomeTpuueckue npeodpazoBanus. Cummerpus ¢uryp. OceBas u HeHTpadbHasi CHMMETPHH.
Honsicnol  ymemsp: 10IB30BATBCS TI'€OMETPUYECKUM  SI3BIKOM  JUISL  OIMCAHUS  IIPEIMETOB
OKpYXKAIOILIEr0 MHpa; paclo3HaBaThb TIeOMETpUYecKue (Uryphl, pa3inyaTb UX B3aHUMHOE
pacroioKeHue; N300paxarh reoMeTprYecKue (GPUTyphl, BBIIOJIHATh YEPTEKH 0 YCIOBUIO 33]1a4H;
OCYIIECTBIIATh MpeoOpa3zoBaHusi GUryp. Bbluuciars 3HauUCHHUS T€OMETPUYECKUX BEMYUH (IJIUH,
VIJI0B, IUIOUIQJIeH),B TOM 4YHUCIIe JUIsL YIJIOB OT 0° mo 180% ONPEACIATh 3HAYEHUS
TPUTOHOMETPUUECKUX (PYHKUMN MO 3aJaHHBIM 3HAUEHUSM YIJIOB; HaXOJIUTh CTOPOHBI, YIIIbI U
IUIOIAY TPEYIOJbHUKOB, [UIMHBI JIOMAaHbIX, JAYI OKPYXKHOCTH, ILIOINAAEH OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBI€HHBIX U3 HUX.

Pemate reomerpuueckue 3aJayd, ONHUPAsSCh HAa M3YYECHHBIE CBOWCTBA (UIYp M OTHOIICHHMA
MEXIy HHUMH, TpPUMEHSS JONOJHUTEIbHBIE MOCTPOCHUS, ajlredpavyecKui ammapar,
cooOpaxeHus: cuMMeTpuu. I[IpoBoAauTH 1OKa3aTeNIbHBIE PACCYXJAECHUS IpPHU PEIIEHUU 3ajad,
UCIIONIBb3Ysl UW3BECTHbIE TeopeMbl. PemaTe mnpocreiiive IMIaHUMETPUYECKHE 3aJadd B
IIPOCTPAHCTBE.

Jonicnvl 61adems KomnemeHyuAMU: y1eOHO-TI03HABATENBLHOM, IIEHHOCTHO-OPUEHTUPOBAHHOM,
peduexcuBHON, KOMMYHUKATHBHON, HHPOPMALIMOHHOM, COLIMAIbHO-TPYI0BOI.

Hcnonvzoeams npuodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NO6CEOHEGHON JHcU3HU: Ul OIACAHWS PEANbHBIX CUTYallM Ha SI3bIKE I'€OMETPHUM; DPACUYETOB,
BKJIFOUAIOIIUX MPOCTEHINNE TPUTOHOMETPUYECKHE (DOPMYIIbI, PElICHUsS T€OMETPUYECKUX 3ahad ¢
WCIOJIb30BAHUEM TPUTOHOMETpUM. PeleHust mpakTU4ecKuX 3a/1ad, CBA3AHHBIX C HAXOKICHHUEM
TFeOMETPUYECKUX BEITMYMH; MOCTPOCHHUI T€OMETPHUECKUMU WHCTPYMEHTaMH (JIMHEIHKa, YrOJNbHUK,
LUPKYJIb, TPAHCIIOPTHUP).

TpeGoBanus K YPOBHIO OATOTOBKH yYaluxcs 9 kiacca
Jlonsicnol 3namv/noHumamao:

Crnenyronie MOHATHSA : BEKTOP, CyMMa M Pa3HOCTb BEKTOPOB; MPOU3BEICHHE BEKTOpa Ha
YUCJIO0, CKAIAPHOE MPOW3BEIACHUE BEKTOPOB; CHHYC, KOCHMHYC, TAHT€HC, KOTAaHTEHC; Teopema
CHHYCOB U KOCHMHYCOB; PELIEHUE TPEYTrOJIbHUKOB; COOTHOLIEHUE MEXAY CTOPOHAMH U yriaMu
TpeyroyiibHUKa. OTmpeaeneHne MHOTOYTOJIbHUKA; (OPMYINBl JUIMHBI OKPY)KHOCTH, TIIOIIATN
KpyTa; CBOMCTBA BIIMCAHHOW M OMMCAaHHOW OKPYKHOCTH OKOJIO NMPAaBHJIBHOI'O MHOT'OYTOJIbHUKA;
MOHSITUE ABUKEHUS HA TUIOCKOCTU: CUMMETPUSI, MapajIeTbHbBIN IEPEHOC, TTOBOPOT.

Jonoswcnol  ymems: TIONB30BaTbC TEOMETPUYECKHM  SI3BIKOM  JJISi  ONUCAHUS MPEAMETOB
OKPY)KAIOIIIEr0 MHpa; paclo3HaBaTh T'eOMETpUYecKre (UTYpbI, pa3indarb WX B3aWMHOE
pacrnosioxeHue; n300paxars reoMeTprueckre (GUryphl; BHIIOIHATH YEPTEKHU 10 YCIOBUIO 33a4H;
OCYILIECTBIIATh TipeoOpazoBanusi Guryp. Pacno3HaBate Ha depTekax, MOJCISAX U B OKPYXKaroIIeH
00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE TeNa, N300paXaTh UX; B MPOCTEHUIINX CIydasX CTPOUTH
CEUEHUS M Pa3BEPTKH MPOCTPAHCTBEHHBIX Tel. [IpoBOAMTH omeparu Hajl BEKTOPaMH, BBIUYUCIIATH
JUIMHY W KOOPJIMHAThl BEKTOPA, YroJ MEXKAY BEKTOpPaMHU. BBIUMCIATH 3HAUEHHS] T€OMETPUUYECKUX
BeJIMYMH (JJIMH, YTJIOB, IJIOIAieH, 00hEMOB); B TOM YHCIIE: JJIs YIJIOB OT 0° 1o 180° ONPEACIISTh
3HAUEHUSl TPUTOHOMETPUUYECKUX (YHKIUN MO 3HAYCHUIO OJHOM W3 HUX;, HAXOJUTh CTOPOHBI,
VIJIbl ¥ TUIOMIATU TPEYTOJIbHUKOB, JUTHHBI JIOMAHBIX, TYT OKPYKHOCTH, TUIOIIAEH OCHOBHBIX
TeOMETPUUECKUX (GUTYp U (PUTYp, COCTABICHHBIX M3 HHUX. pEIIaTh T€OMETPUYECKUE 3aJauH,
OMHUpasCh Ha W3yYCHHBIE CBOWCTBA (UTYp W OTHOUICHUH MEXIAYy HUMH, TPUMEHSIS
JOTIOTHUTEIbHBIC TIOCTPOCHUS, ANTeOpanvdecKrii 1 TPUTOHOMETPHUECKUI anmapaT, CAMMETPHIO.
[TpoBoUTH TOKa3aTENBHBIC PACCYKICHUS MPU PEIICHUH 3a]1a4, HCTIOb3Ysl U3BECTHHIE TEOPEMBI;
pemarb NpocTerIne TUIAHUMETPUUECKHE 3a]a4l B IPOCTPAHCTBE.

Honycnvt 61a0emov Komnemenyuamu:



- uHpOPMALMOHHO;

- KOMMYHHUKaTHUBHOI;

- MAaTreMaTUYeCKOW,  MOJpa3syMEBaloIEH, UYTO  ydalluecss  YMEIT  HCIOJIb30BaTh
MaTeMaTHYeCKue 3HaHMA, apu(METHUYECKHU, anreOpauyeckuil ammapaT JUlsl ONMCAaHUS U
pemieHus MpoOJieM  pealbHOM  JKM3HM, TPAMOTHO  BBINOJHATH — AJTOPUTMHUYECKUE
OPENIUCAaHusl M HHCTPYKUMM HAa  MareMaTU4eCKOM  MaTepuaine, I0Jb30BaThCs
MaTeMaTHYeCKuMH  (opMmynamMu , TPUMEHATh OpUOOpeTeHHBbIE — ajredpanyueckue
npeoOpa3oBaHus U QYHKLUHUOHAIbHO-TpaUUecKue MPeICTaBICHUs JUIsl OIMCAHUS U aHaIu3a
3aKOHOMEPHOCTEH, CYILIECTBYIOIIMX B OKPY)KAIOIIEM MUPE U B CMEXHBIX IIPEAMETAX;

- COLUUAJIBHO-JINYHOCTHOM, MOAPA3yMEBAIOUICH, YTO Y4alUeCs BIAJCIOT CTUJIEM MBILUICHHUS,
XapakTepHBIM JUII MaTEeMaTUKH, €ro abCTPaKTHOCTBIO, JOKA3aTENbHOCTBIO, CTPOTOCTHIO,
YMEIOT IPUBOJUTH apTyMEHTUPOBAHHbIE PACCYKACHHUS, J1e/1aTh JIOTHYECKHE 0OOCHOBAaHHbBIE
BBIBOJIBI, TPOBOAUTH OOOOIICHUS M OTKPHIBATh 3aKOHOMEPHOCTHM HAa OCHOBE YaCTHBIX
IIPUMEPOB, DKCIEPUMEHTA, BBIABUTaTh TMIIOTE3bI, ICHO U TOYHO BBIPAXKaTb CBOM MBICIHU B
YCTHOW M IMCBbMEHHOU pedH;

- 00UIEeKYyIbTYpHOM, MOApa3yMeBalOLIeH, YTO ydaluecs MOHMMAI0T 3HAUUMOCTh MaTEeMaTUKU
KaK HEOThEMJIEMOM YacTH OOIEYEeTIOBEUECKOM KYJIbTYphI, BO3JIEHCTBYIOIICH Ha IPYyrue
001aCTH KyJbTYpPbI, MOHUMAIOT, 4TO (OPMAJIbHBI MaTeMaTHYECKHH ammapaTr co3JaH U
pa3BHUBaeTCs C ILI€JIbI0 PACCIIMPEHMS] BO3MOXHOCTEH €ro NMPUMEHEHMsI K pEIICHUI0 3a/ad,
BO3HUKAIOIIMX B TEOPHMH U IPAKTHKE, YMEIOT YMECTHO HCIOJb30BAaTh MAaTEMATUYECKYIO
CUMBOJIUKY;

- NpPeAMETHO-MHMPOBO33PEHUYECKOM,  IMOJPa3yMEBAIOLIEH, YTO  ydYallluecs  IOHMMAIOT
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB MAaTeMaTUYeCKOM JIOTMKH, HPUMEHMMBIX BOBCEX
00J1aCTSAX UYEeJIOBEUECKON JIeATeNbHOCTH, BJIAACIOT IIPUEMaMH MOCTPOCHUSI U UCCIICAOBAHMS
MaTeMaTUYECKUX MOJENIeN IPU PEIICHUH MPUKIAIHBIX 3a/1a4.

Hcnonv3oeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMenbHOCHmU U
NOBCEOHEBHOIl HCU3HU: TSI ONIMCAHUS pPealIbHbIX CUTYalUMi Ha S3bIKE T€OMETPHUM; JUISl pacueToB,
BKJIIOYAIOLIUX MTPOCTEHIINE TPUTOHOMETPHUECKUE (POPMYIIBL; IPU PEILICHUH TEOMETPHUECKUX 33/1a4
C HCIOJIb30BAHUEM TPUTOHOMETPUM; JJISl PELIEHUS [PAKTUYECKUX 3ajay, CBS3aHHBIX C
HAXO)KJICHUEM TI'€OMETPUYECKHX BEIMYMH (MCHONB3ysd MpU HEOOXOIUMOCTH CHpPABOYHUKH U
TEXHUUYECKHE CPEICTBA); PU OCTPOSHUN T€OMETPUUYECKUMH HHCTPYMEHTaMH (JIMHEWKa, YTOJIbHUK,
LIUPKYJIb, TPAHCHIOPTHP).

Cooeporcanue Kypca ceomempuu ¢ 7-9 Knaccax

HayanbHble NOHATHSA U TEOPEMbI FT€OMETPHH

BO3HUKHOBEHHE I€OMETPUU U3 TIPAKTUKH.

['eomerpuueckue purypsl u Tena. PaBeHCTBO B TeoMeTpum.

Touka, npsAMast ¥ MIOCKOCTb.

[TonsiTHE O FEOMETPUYECKOM MECTE TOYEK.

Paccrognue. OTpe3ok, iay4. JIomaHas.

VYron. Ilpsmoit yron. Octpele W Tymble yriabl. BepTuKanbHble UM CMEXHbBIE YIJIBL.
buccekrpuca yria u ee CBOMCTBa.

[TapaytenpHble U nepecekaromuecs npsaMele. [leprnenaukynsapHoCcTs NpsMbIX. TeopeMsl 0
NapaJuIeIbHOCTH U NEPIEHANKYIAPHOCTH NpsAMbIX. CBONWCTBO CEPENMHHOTO MEPIEHANKYIAPA K
oTpe3Ky. [leprnieHIuKysIp 1 HAKIIOHHAS K IPSMOM.

MHOroyrojapHUKH.

OKpyXHOCTb U KPYT.

Harnsanele mpeacraBieHHss O TPOCTPAHCTBEHHBIX Tenax: KyOe, MapajuieNenurese,
pu3Me, upamMu/e, mape, chepe, konyce, muiuHape. [Ipumepst cedenuii. [Ipumepsr pa3BepTok.

TpeyroabHuk. IIpsAMOYyroybHbIE, OCTPOYTOJIBHBIE MW TYNOYTOJbHBIE TPEYTrOJIbHUKH.
Bricota, Menuana, OuccekTpuca, CpeAHssi JMHHS TpeyroibHuUka. PaBHOOenpeHHBIE U
PaBHOCTOPOHHHUE TPEYTOJBbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOTO TPEYTrOJIbHUKA.



[Tpu3Haku paBeHCTBAa TPEyrodbHUKOB. HepaBeHCTBO TpeyronbHuka. Cymma  yIiioB
TpeyrojbHuKa. BHenHue yribl TpeyrojibHUKa. 3aBUCUMOCTh MEK/y BETUUMHAM CTOPOH U YIJIOB
TPEYroJbHUKA.

Teopema Daneca. [Togodue TpeyroabHUKOB; KO3 duUeHT noaodus. [Ipusnaku nmomgodus
TPEYrOJIHHUKOB.

Teopema I[ludaropa. [lpuzHaku paBeHCTBa MNPSIMOYTOJbHBIX TPEYroibHUKOB. CHHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC OCTPOTO yIJia MPsIMOYTOJIBHOTO TPEyrojbHUKa U yrioB ot 0° mo
180°; mpuBeneHne K ocTpoMy yriy. PemieHue mpsMOYTrOJbHBIX TPEYroiabHUKOB. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKACCTBO. DOpPMYJbl, CBS3BIBAOIINE CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OJHOTO U TOro e yria. Teopema KOCHHYCOB M TEOpeMa CHHYCOB; NMPUMEPHI UX
MPUMEHEHUS [T BEIYUCIICHUS 3JIEMEHTOB TPEYTOJIbHUKA.

3aMmeuaTelbHble  TOYKM  TPEYrOJIbHHKA:  TOYKHM  [EPECeUeHUs]  CEepPEeAMHHBIX
NEPICHIUKYIISPOB, OUCCEKTpHC, MearaH. OKpycHocmy Jiiiepa.

YeroipexyroabHuk. llapamienorpamM, e€ro cpolicTBa M NpuU3HAKkd. [IpsAMOyroiapHUK,
KBaJgpaT, poMO, HX CBOHCTBA M MpHU3HAKU. Tpamenus, CpeaHss JIMHUS Tpareuuy;
paBHOOCIPECHHAS TPAIICIIUS.

Mmuoroyroabanku.  Boimykiible  MHoroyroapHuku. CyMMa — yIJIoB  BBIILYKJIOTO
MHOI'OYIrOJIbHUKA. BrincanHble U ONMCaHHBIE MHOTOYTOJIbHUKU. [IpaBUiIbHBIE MHOTOYT OJIbHUKHU.

OxkpyxHoctb W Kpyr. llentp, pamuyc, nuamerp. Jlyra, xopaa. CeKTop, CErMEHT.
[{eHTpasibHBIN, BIHUCAHHBIM Yroji; BEJIWYMHA BIHMCAHHOIO Yyria. B3anmHoe pacmnolioxkeHune
OpsIMOM U OKPYXKHOCTH, 08yx oxpyacHocmel. KacarenbHas W cekyllas K OKPYXHOCTH,;
PaBEHCTBO KacaTelbHBIX, IPOBEICHHBIX W3 OJHOW TOYKH. Mempuueckue cOOmMHOWEHUA 6
OKpYotCHoCcmu. ceoticmea CeKyuux, KkacanejlbHbvlx, xopd

OKpy’XKHOCTb, BIIMCAaHHasi B TPEYrOJIbHUK, M OKPYKHOCTb, OIIMCaHHas OKOJIO
TPEYroJIbHUKA. Bnucannvie u onucaunvie uemulpexycolbHUKU. Brnucannele W omnmMcaHHBIC
OKPY?KHOCTH IIPABUJIBHOI'O MHOT'OYTOJIbHUKA.

HN3Mmepenue reoMerpuveckux BeauuMH. JinHa ortpeska. J[yinHa JIOMaHOM, mepuUMETp
MHOT'OYTOJIbHUKA.

PaccrossHue oT TOUkHM 10 npAMON. PaccTosiHue Mex 1y napaulelbHbBIMU NpsMbIMH. JlJIMHA
OKPYXHOCTHM, YMCJIO T; AJMHA Ayrd. Benuumua yria. I'pagycHas mepa yria, COOTBETCTBUE
MEXy BEJIMYMHOM yIJia U JJIMHOM TIYTH OKPYKHOCTH.

[TonsTHE O MITOLIAIM MIIOCKUX GUTryp. PaBHOCOCTaBIEHHbIE U PAaBHOBEIUKUE (QUTYPHI.

IInomane mpsMoyrosbHuUKa. [lnomans napauenorpamma, TPEeyrojibHUKA WM TpalCLHH
(ocHOBHBIE (hopMyIIbl). DOpMYIIBI, BEIpAXKAIOIIKE TUIONIAIb TPEYTOJbHUKA: Yepe3 JIBe CTOPOHBI U
yroJl MEXIy HUMH, uepe3 nepumemp u paouyc 6NUCAHHOU OKpyicHocmu, opmyra Iepona.
Inowaos yemvipexyzonvruka.

[Inomane kpyra v momaas CeKTopa.

CBs13b MeX/1y MJIOLIAIIMU TOA0OHBIX GUTYP.

O6bem Tema. Dopmysnsl 00beMa MPSIMOYTOJBHOTO TMapajUieienunenaa, kyba, Iiapa,
HUJIUHAPA U KOHYCa.

BekTops!

Bextop. /[lnuna (monynb) Bektopa. KoopaunHatel BekTopa. PaBeHCTBO BEKTOpOB.
Onepaunuy Hajx BEKTOpPaMHU: YMHOKEHHME Ha YHCIO, CIOKEHHUE, pa3JoKEHHUE, CKasIpHOE
IIPOU3BENICHUE. YTOI MEXKy BEKTOPaMHU.

I'eomeTpnueckne npeodpazoBaHus

Ipumepor osudscenuii gpueyp. Cummempus gueyp. Ocesas cummempusi u napaiienbHbili
nepenoc. I[losopom u yenmpanvras cummempus. Ionamue o comomemuu. Ilooobue gueyp.

ITocTpoeHust ¢ MOMOIIBIO BMPKYJISl H JIMHEHKH
OcHnosnble  3a0a4u HA NOCMpoeHue: OeleHue OmpesKd NONOoAaAM, NOCMPOeHUe
mMpeyeoNbHUKA N0 mpem CMOPOHAM, NOCMpOeHUue NepneHoOuUKyIapa K NpsaMOU, NOCMmpOoeHuUe



6MCCQKmpUCbl, Oenenue ompe3Ka Ha n pasHvlx yacmell.
Hpa@uﬂbﬂble MHOCO0ZCPAHHUKU.

Bosnuxnosenue mamemamuxu kax Hayku, smansl ee pazeumus. OcHOGHble paszoevl
Mamemamuxu. Beioaowuecs mamemamuku u ux 6Kaao 6 paseumue HayKu.

beckoneunocmv mnosicecmsa npocmuix uucen. Yucaa u onunsl ompesxos. Payuonanvroie
yucaa. [lompebnocmo 6 uppayuonanvusix yuciax. lllkona Iugazopa

3apoorcoenue ancebpvt 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue Oykeenuoi
cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus éonpoca o Haxodicoenuu hopmyn KopHeti
aneebpauyeckux ypasHenuil cmeneneti, borvuux wemvipex. H. Tapmanvs, [[c. Kapoano, H.X.
Abenw, D. I'anya.

llosasnenue memooa koopouHam, no380aAOULE20 NEPEBOOUNb 2eOMempuiecKue 00beKmbl
Ha A3bIK aneeopul. Tlosenenue epaguros gpyukyuii. P. [Jexapm, I1. @epma. Ilpumepot paziuynvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (@ubonayuu) o kporuxax, uucira Qubonauuu. 3adaua o
waxmamuou oocke. Cxo0umMocms 2e0Mempuieckoti npocpeccuu.

Hcmoku meopuu eeposmuocmeu: cmpaxogoe oeno, azapmuvle uepwl. 1. Depma,
b.Ilackanwe, A. bepuynnu, A.H.Konmozopos.

Om 3emnedenus k eeomempuu. Ilugpacop u ezco wxona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasuibHvix MHO20y201bHUK08. Tpuccekyusa yena. Keadpamypa
Kpyea. Yoeoenue xyoa. Hcmopus wucia . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H. U Jlobauesckuu. Mcmopus namozo nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpQ.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcazop, Spamocgen u Apucmapx o
paszmepax Jlynvl, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymer u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep. HHU. Jlobauesckuii,
11.J1.Yeoviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HagUeayKux
Hayk, pazsumue poccutickozo ¢proma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

Onucanue MaTepraabHO-TEXHUYECKOro o0ecreyeHnst 00pa3oBaTeIbHOIO Npouecca.
Jnsa peanuzanuu nene u 3amad oOydyeHuss MaTeMaTUKe M0 JJaHHOW Iporpamme MCIHOJIb3YeTCs
YMK:

1. T'eomerpus. COOpHHK pabouyux mnporpamMMm. 7 — 9 kiaccel: mocoOue aisl yduTenen
o01reo0pa3oBaTeibHBIX opranusaiuii / aBTOp-coctaButens T.A. bypmucrpoBa. — M.:
[Tpocsemienue, 2013

2. YueOnuk. 'eomerpusi: 7 — 9 k. / JI. C. Artanacsia, B. @. Byry3os, C. b. Kagomies u ap. —
M.: Ilpocsemenue, 2013-2017.

3. Pabouas Terpanp mo reomerpun: 7 knacc: k yaeOHuky JI.C. AtanacsHa u ap. «'eomerpus
7 — 9 xmaccel» / FO.A. I'mazkos, [1.M. Kamaes. — M.: U3garenbcTBo «OK3aMen», 2014

4. KontposnbHble paboThl Mo reomerpuu: 7 knacc: k ydueOHuky JI.C. ATanacsitHa u J1p.
«"eomerpus 7 — 9 knaces» / H.b. MenpuukoBa. — M.: M3natensctBo «OK3amen», 2014

5. Tectol mo reomerpun: 7 kiacc: k yueOHuky JI.C. Atanacsaa u jap. «['eomerpus 7 — 9
kiaccel» / A.B. ®apkos. — M.: M3narenscTBo «OK3ameny, 2014

6. IupakTrdeckne MaTepHalibl 0 reoMeTpuu: 7 kiacc: k yaeOnuky JI.C. AtanacsHa u Jip.
«l'eomerpuss 7 — 9 xmaccel» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3narenscTBO
«Dx3ameny, 2014

7. Pabouas TeTpanp no reomerpun:8 kiacc: k yueonuky JI.C. Aranacsaa u ap. «'eomerpus 7
— 9 knaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narennsctBo «IK3amen», 2015

8. KontponbHble paboTel mo reomerpuu: 8 kiacc: k yueOHuky JI.C. AtaHacsHa u 1p.



«["eomerpus 7 — 9 knacee» / H.b. MenpaukoBa. — M.: U3natenscTBo «Ok3amen», 2015
9. Tectel mo reomerpun: 8§ kiacc: k yueonuky JI.C. Artanacsna u ap. «l'eomerpust 7 — 9
kiacce» / A.B. ®@apkoB. — M.: U3natenbcTBo «Ox3ameny, 2015
10. JInmakTudyeckue MaTepHaibl o reoMeTpur: 8 kiacc: k yueOnuky JI.C. AtaHacsHa u ap.
«leomerpuss 7 — 9 xmaccel» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3pmatenscTBO
«Ox3ameny, 2015
11. . Pabouas Tterpams mo reomerpun: 9 knacc: k yueonuky JI.C. ArtanacsHa u map.
«l"eomerpus 7 — 9 xmaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: U3narenbcTBo «DK3aMeH»,
2016
12. KoHTtponbHble paboTel mo reomerpuu: 9 kmacc: k yueOHuky JI.C. ATtanacsHa u Jp.
«["eomerpus 7 — 9 knacee» / H.b. MenpaukoBa. — M.: M3natensctBo «OK3amen», 2016
13. Tectol mo reomerpuu: 9 kiacc: k yueoHuky JI.C. Atanacsana u np. «'eomerpust 7 — 9
kiaccel» / A.B. @apkoB. — M.: U3narenbcTBo «DK3amen», 2016
14. JlnumakTudyeckue MaTepuaibl o reometpun: 9 kiace: k yueonuky JI.C. AranacsHa u zip.
«leomerpuss 7 — 9 xmaccel» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: M3natenscTBO
«Ox3ameny, 2016
15. PaGouas nporpamma k yueOHuky JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9 knacchr:
yuebHOe mocobue ans  obmeoOpa3oBaTenbHbIX — opranuzauuii/B.d.byty3oB.  M.:
[Tpocsemienue, 2016.
16. Pabouas mporpamma no reomerpun k YMK JI.C. Atanacsna, B.®. byry3oBa. 7-9 knacchl
/CocraButens I'.M1.MacnakoBa. M.: Bako, 2014.
17. Pabouue nporpammsl no yyeOHukam JI.C. Atanacsana, B.®. byry3oBa. u np. 7-9 kiaccsl. -
Bonrorpan: Yuurens, 2012
18. PabunoBuy E. M. I'eomeTpus Ha ToTOBBIX YepTexkax. 7-11 kmaccel/ [Ipocsemnienue, 2013.

Jns peanuzauuu nenel M 3aaad oOydeHMs] MaTeMaTHKE IO JaHHOM MpOrpamMMm TaK € MOTYT
IIPUMEHATHCS MEIMAPECYPCHI 110 OCHOBHBIM TeMaM Iporpammsl. [Ipu peanusanuu nporpaMmsl
OPUMEHSIOTCS TaK JKe IEAarOTHYeCKUe TEXHOJOTUU: TEXHOJOTHS IudepeHInaIbHOro
00y4yeHHUsl, TMYHOCTHO-OpUEHTUpOBaHHas TexHoiorus, UKT.

K TexHuyeckum cpenctBaM oO0y4deHMs, KOTOpble MOTYT 3(()EKTUBHO HCIOJIB30BaThCS Ha
ypOKax MaTeMaTHKH, OTHOCSATCS KOMIbIoTep, IM(poBoil (hoToanmapar, UHTEpaKTUBHAs JOCKa U
Ap.

[Tepedenb paboOT MpHU UCMIOIB30BAHUN KOMITBIOTEPA:

—IIOUCK JIONOJIHUTENbHON nH(popManuu B HTepHeTe;

— CO3/IaHUE TEKCTa JTOKJIA/a;

— 00paloTKa TaHHBIX IPOBEJACHHBIX MATEMAaTUYECKUX UCCIIEJOBAHMUIA;

— CO3/1aHHe MYJIbTUMEIUNHHBIX Mpe3eHTalui (TEeKCTOB C pUCyHKaMu, ¢ororpadusMu u T.1.), B
TOM 4HCJI€ I IPEACTAaBICHUS PE3YJIbTaTOB UCCIEA0BATEIBCKON U IPOEKTHOM JESITEIBHOCTH.

[Ipy wucnoap30BaHMM KOMIIBIOTEpA Y4YalllMecs IPUMEHSIOT IIOJyYEHHBIE Ha YpOKax
MH(OPMATUKU HHCTPYMEHTAJIbHbIE 3HaHMsS (HampuMep, yMeHusi paboTaTb C TEKCTOBBIMH,
rpadM4ecKUMHU pelakTopamMH U T.J.), TEM CaMbIM y HUX (OPMUPYETCsSI TOTOBHOCTh M MPUBBIUKA
K MPaKTUYECKOMY ITPUMEHEHHIO HOBBIX MH(OPMALIMOHHBIX TEXHOJOTUN. TeXHUYeCKue CpeicTBa
Ha YpOKax r€OMETPUN HIMPOKO MPUBJIEKAIOTCS TAKXKeE MPU NOJTOTOBKE ITPOEKTOB (KOMIIBIOTED).

Y4eOHbIX HOCOOHS 1JIs1 YUALUXCSH:
1.I'eometpust 7-9 Yuebuuk nnst obmieodpazoBarenbHbix yupexaenuit/ JI.C. Atanacsu u ap. M.
ITpocsemenue, 2013.
2. 3uB B.I'. I'eomerpuss dunakruueckue Matepuansl. 7 kiacc / b.I'. 3uB, B.M. Meiinep. M.
ITpocsenienue, 2013



3. 3uB B.I'. T'eomerpus JAunaxkruyeckue matepuansl. 7 xmacc / b.I'. 3uB, B.M. Meiinep. M.
IIpocsemenue, 2013
4. Mumenko T.M.. I'eomerpust. Tematudeckue tectol. 7 knace/ T.M. Mumienko, A.Jl. BiuHKOB.
M.: IIpocsemienue, 2013.
5. PabunoBuy E. M. I'eomeTpust Ha roToBbIX yepTexax. 7-11 kiaccsl/ IlpocBenienue, 2013.
3uB b.I'.
6. l'eomerpus unakruueckue matepuansl. 8 kinacc / b.I'. 3us, B.M. Meiinep. M. IIpocBemenue,
2013
7. 3uB B.I'. Teomerpus Jlumakrudeckue marepuansl. 8 kmace / b.I. 3uB, B.M. Meiinep. M.
IIpocsemenue, 2013
8. Mumenko T.M.. 'eomerpus. Temaruueckue tectsl. 8 knace/ T.M. Mumienko, A.Jl. BirHKOB.
M.: IIpocemenue, 2013.
9.I'eometpus Junaktudeckune marepuainsl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemenue,
2013
10. 3uB b.I'. 'eomerpus Jlumakruyeckue marepuansl. 9 kmacc / b.I'. 3uB, B.M. Meiinep. M.
IIpocsemenue, 2013
11. Mumenko T.M.. TI'eomerpusi. Tematmueckue Tectel. 9 xmacc/ T.M. Mumenko, A.Jl.
bmuakoB. M.: TIpocsemenue, 2013.
12. Pabouas TeTpans o reomerpun: 7 kinace: k yueoHuky JI.C. Aranacsana u np. «I'eomerpus 7
— 9 xmaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: M3narenbcTBo «OK3amen», 2014

13. KontponbsHbie paboThl 1m0 reomerpuu: 7 kiacc: Kk ydeOnumky JI.C. ArtaHacsHa | JIp.
«I"eomerpus 7 — 9 kimacce» / H.b. MenbaukoBa. — M.: M3naTenbcTBo «OK3amen», 2014

14. Tecter mo reomerpun: 7 kiacc: k yueObnuky JI.C. Artanacsaa u np. «['eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBo «OK3ameny, 2014

15. Iumaktrueckue MaTepuaibl o reomeTpun: 7 kiace: k yueOHuky JI.C. AranacsHa u np.
«l'eomerpuss 7 — 9 kmaccel» / H.b. MenbaukoBa, I.A. 3axapoBa. — M.: M3marenbcTBO
«Dxk3ameny, 2014

16. Pabouas Ttetpans o reomerpuu:8 kiacc: k yueOHuky JI.C. Atanacana u np. «['eomeTrpus
7 — 9 xmaccel» / FO.A. I'maskos, I1.M. Kamaes. — M.: U3narenscTBo «OKk3amen», 2015

17. KoutponpHble paboThl mo reomerpun: § kmacc: k yueOHuky JI.C. ATtanacsiHa u 1p.
«I"'eomerpust 7 — 9 knaccel» / H.b. MenpHukoBa. — M.: M3garensctBo «OK3ameny, 2015

18. Tectsl mo reomerpun: 8 kiacc: k yueOHuky JI.C. Atanacana u np. «'eomerpus 7 — 9
kiaccel» / A.B. ®apkoB. — M.: U3znarenscTBo «IK3amen», 2015

19. lunakTuyeckue MaTepuansl 1o reomerpun: § kiacc: k yueOHuky JI.C. AtanacsHa u jap.
«l'eomerpust 7 — 9 xmacce» / H.b. MenbHukoBa, I'.A. 3axapoBa. — M.: HznatenbctBo
«Dx3ameny, 2015

20 . Pabouas Terpams 1o reomerpum: 9 kmacc: k yueOnmky JI.C. ArtaHacsHa W JIp.
«l'eomerpus 7 — 9 kmaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3natenbctBo «DK3aMen»,
2016

21. KontponbeHble paboTsl mo reomerpuu: 9 kimacc: k yueObHuky JI.C. ArtanacsHa u 1p.
«'eomerpust 7 — 9 knacce» / H.b. MenpHukoBa. — M.: M3narensctBo «OKk3amen», 2016

22. Tectsl mo reomerpun: 9 kiacc: k yueOnuky JI.C. Aranacsua u ap. «['eomerpust 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTBO «OK3amen», 2016

23. luakTH4ecKrue Marepuaisl 1o reomeTpuu: 9 knacc: k yueouuky JI.C. AtanacsiHa u 1p.
«T'eomerpuss 7 — 9 xmacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3parenbcTBo
«Ox3ameny, 2016

Ilepeuenr HHTepHeT pecypcoB, nuPpoBbie 00pa3oBaTeJbLHBIX PeCypcoB M APYIrux
IJIEKTPOHHBIX I/[Hq)OpMaIII/IOHHle HCTOYHUKOB:

1.Hudpossie obpazoBarenbHble pecypcehl (LHOP) x yueGHukam wu3garensctBa "MHemo3nHa"
npescTaBieHbl Ha caiite http://school-collection.edu.ru/



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

2. www.math.ru. aTepHeT - momiep)kka yduTeNled MaTeMaTHKH, MaTepualibl Uil YPOKOB,
oduMaIbHbIE TOKYMEHTH MUHUCTEPCTBA 00pa30BaHUs K HAYKH, HEOOXOUMBIEC B paboTe.

3. www.it-n.ru. CeTb TBOPYECKHX YUUTEICH.

4. www.etudes.ru. MatemaTtudeckue 3Ti0bl. Ha caiiTe nmpeacraBieHbl 3TIO/IbI, BHITIOJIHEHHBIC C
UCTIOJIb30BAaHUEM COBPEMEHHOH KoMmmbioTepHOW 3D-rpaduku, yBiIeKaTenbHO M HMHTEPECHO
paccKa3bIBAIOIIAE O MATEMATHKE U €€ MPUIIOKECHUSIX.

5. www.problems.ru. ba3za naHHbIX 3aja4 10 BCEM TeMaM MIKOJIbHOW MaTeMaTWKU. 3ajaqyu
pa3OUTHI IO PYOpPHKaAM M CTETIEHU CI0XKHOCTH. Ko BceM 3a1auam MpHUBEICHBI PEIICHUSI.

6. www.golovolomka.hobby.ru. T'omoBosiomMku ans ymHbIX Joged. Ha caiite MOXHO HaiiTh
MHOTO 3aj1a4 (JIOTMYEeCKHMX, Ha B3BCIIMBAaHHWS W Jp.), Bapualuu Ha Temy KyOumka PyOwuka,
anekTpoHHble Bepcun kHUr P. Cmamnmana, M. I'apanepa, JI. Kspposna, BeneHus 3aHATHH,
npremMax padoThl Ha YpOKaXx.

7. www.college.ru/mathematics. Maremaruka Ha noptane «OTKpBITBIA KOJUIEIK ». MOXKHO
HAWTH y4eOHBIA MaTepHal 1o pa3IuyHbIM pa3jesiaM MaTeMaTHKH.

8. www.int-edu.ru.  MHCTUTYT HOBBIX TexHoNorwit. Ha caiiTe MOXHO O3HAKOMHUTBCS C
NOpOAYKIMeH, npemiaracMoii MHcTUTyTOM, Hampumep, mnporpammamu <«OKuBas CTaTUCTHKAY,
«ABtol pad», pasBuBaromie-o0yJaromeii HaCTOIBHON Urpoit «{omu u gpodu» u np.

9. school-collection.edu. Eaunas komiekmus nudpoBbix 00pa3oBaTebHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznarenscrBa «IIpocBemenue» (pyopuka «MaremaTrKa)

11. http://www.drofa.ru. Caiit uznarensctia JIpoda (pydpuka «MaremaTrukay)

12. http://www.center.fio.ru/som. MeToauuecKkue PEKOMEHAANNN YYUTEIIO- MPEIMETHUKY
(mpencTaBiieHbl BCE MIKOJBbHBIC TPEAMEThI). MaTepuaibl sl CaMOCTOSTEIBHOW pPa3paboTKu
npodUIbHBIX MPO0 U aKTUBU3ALMHU IIpoLiecca 00yUYEeHHsI B CTapIlie MIKOJIE.

13. http://www.edu.ru. IleHTpanbHBI 00pa30BaTEIbHBIA IOPTA, COACPKUT HOPMATHBHBIC
JOKYMEHTBI MUHHCTEPCTBA, CTaHAapThl, HHPOPMAIIMIO O MPOBEACHHE SKCICPHUMEHTa, CEpPBEp
UH(POPMALMOHHOM MOIePKKH EQMHOr0 rocy1apCTBEHHOTO 9K3aMEHa.

14. http://www.legion.ru. Caiit usnarenbcrBa «Jlernony.

15. http://www.intellectcentre.ru. Caiit u3nareiabctBa «MHTeIeKT-LleHTp», T/Ie MOXKHO HaWTH
y4eOHO-TPCHUPOBOYHBIC MAaTepHalbl, JCMOHCTPAI[MOHHbIC BEPCUHM, OaHK TPEHUPOBOYHBIX
3aJ]aHUl C OTBETaMH, METOJJUYECKUE PEKOMEHIAIUU 1 00pa3Iibl PEIICHUH.

Ilepeuenb nevyaTHbIX NOCOOUI(TA0AMI):
e (OCHOBHBIE CBOIICTBA U3MEPEHHUS YTJIOB.
OcHOBHBIE CBOMCTBA OTKJIA/IbIBAHUS OTPE3KOB U YIJIOB.
Beprukanbubie yribl. CMeXHbBIE YTIIbI.
[lepnieniuKynspHbIE U apasuieIbHbIE IPSIMbIE.
PaBeHCTBO TpeyrojabHUKOB.
IIpu3Haky paBeHCTBA TPEYTOJbHHUKOB.
BricoTta, Mmeanana, OuccekTpuca TpeyrojabHUKA.
OKpYyXHOCTb.
OcHOBHOE CBOMCTBO NapaJuIEIbHBIX MPSIMBIX.
VYTIIBI IpU NIEpECEUYEHNH ABYX NMPSMBIX TPETHEH.
VYTI1bl, BIMCAHHBIE B OKPYKHOCTb.
Buper yrios.
OcHOBHBIE CBOWCTBA IPUHAJIEKHOCTH TOUEK U MPSIMBIX.
PaBHOOEApEHHBII TPEYTrOIbHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK.
Teopema cHHYCOB.
TeopeMa KOCHHYCOB.
Teopema ITudaropa.


http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

e [lonoOHBIE TPEYTONBHUKH.

TeMaTnuyeckoe MJIAHNPOBAHHUE.

OcoOEHHOCTBbIO TEMAaTUYECKOrO IUIAHUPOBAaHUS SBIAETCA TO, YTO B HEM COJEPIKUTCS
ONHCaHWE BO3MOXKHBIX  BHJOB  JAEATENbHOCTH  y4YalllUXCS B  IPOLIECCE  YCBOEHUSA
COOTBCTCTBYIOLICTO COACPIKAHUA, HANPABJICHHBIX Ha AJOCTHIKCHHUC IIOCTABJICHHBIX ueﬂeﬁ
o0y4yeHHsl. DTO OPHUEHTHPYET YUMUTENs Ha YCUIIEHHE JIESATEeIbHOCTHOIO MOJX0/a B 00y4eHUH, Ha
OpraHM3aIMI0 PAa3HOOOpa3HON Y4eOHOH AeATENbHOCTH, OTBEYAIOIICH COBPEMEHHBIM MCHXOJIOTO-
HeJarorM4ecKM BO33PEHHSIM, HA UCIOIb30BaHUE COBPEMEHHBIX TEXHOJIOTHH.

B ocHOBHOEe mporpaMMHOE COIEp)KaHHE BKJIIOYAIOTCS  JIOMOJHUTEIBHBIE  BOIMPOCHI,
CIOCOOCTBYIOIIME PAa3BUTHIO MAaTEeMaTHYECKOTO KPYro3opa, OCBOCHHIO 0ojee MpOIBUHYTOTO
MaTeMaTUYEeCKOro —ammapara, MaTeMaTH4ecKHX crocoOHocTed. Pacmmpenue —copepxaHus
TEOMETPHYECKOr0 00pa30BaHUs B ATOM Cilydae HAa&T BO3MOXKHOCTH CYIIECTBEHHO 0OOTaTUTh KPYT
pelIaeMbIX 3a1a4.

7 Kkaacce
Howmep Conepxanue Konu- XapakrepucTuka
napa- Mmarepuaia 4ECTBO OCHOBHBIX BUJIOB
rpada 4acoB NEeATeIbHOCTH  YYEHHKa
(Ha  ypoBHE  y4eOHBIX
JIeNCTBHIN)
I'naBa l. Hauvanabubie | 10 OOBsICHATH, YTO Takoe OTPE30K, JyY, yroi,
reoMeTpruyecKue cBeIeHus Kakue (UTyphl HA3BIBAIOTCS PaBHBIMH, Kak
1,2 [Tpsimas u oTpe3ok. Jlyu 2 CPaBHUBAIOTCA M HU3MEPSIOTCA OTPE3KU H
U yrou VIIIBI, 9TO TaKO€ Tpagyc M TpajycHas Mepa
3 CpaBHEeHHE OTPE3KOB U 1 yria, Kakoil yroJ Ha3bIBaeTcsl MPIMBIM,
yTIJIOB TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOe
4,5 W3mepenne  oTpeskoB. | 3 cepelrHa OTpe3ka M OuccekTpuca yria,
W3mepenue yrios Kakhe YIJbl Ha3bIBAIOTCA CMEXKHBIMH U
6 CwMmexHble u 1 KakKhe BEPTUKAJIbHBIMU; (OpPMYIUPOBATH U
BEPTHKAIBHBIE YTIIBI 000CHOBBIBATh YTBEPXKICHHUS O CBOWMCTBaxX
7 [leprienAuKynApHBIC 1 CME@XHBIX U BEPTUKAJIbHBIX YIJIOB; 0OBscC-
psIMbIE 1 HATbD, Kakue TpsMble  Ha3bIBAIOTCS
Pemenue 3agau 1 NepHeHIUKYIIpHbIMU;  (HOPMYIUPOBATh H
KonTtponbhas padota Ne 000CHOBBIBATh YTBEPKICHUE O CBOWCTBE JIBYX
1 OpSAMBIX, NEPIEHAUKYISAPHBIX K TpeThew;
n300pakaTh W paclo3HaBaTh YKa3aHHbBIC
npocreiine GUrypsl Ha 4epTekax; peuaTh
3a/1a4M, CBSI3aHHBIE C dTHMHU MPOCTEHIIMMU
burypamu




I'nasa Il. Tpeyroabuuku 17 OObscHATh, Kakas (urypa Ha3bIBaeTCs
1 TpeyronpHUK 2 TPEYroJAbHUKOM, UYTO TaKO€  BEPIIHHBI,
2 [TepBbiii MpU3HAK CTOPOHBI, yIJIbl U MEPUMETP TPEYroJbHHUKA,
paBEHCTBA 1 Kakomn TPEYTrOJIbHUK Ha3bIBAETCS
3 TPEyTroJIbHUKOB 1 pPaBHOOEAPEHHBIM M KaKOl paBHOCTOPOHHUM,
[lepniengukysmsp kK |1 KaKHe TPEYrOJbHUKHM Ha3bIBAIOTCS PABHBIMU;
4 npsiMOi Menauansl, n300pakaTh M paclo3HaBaTh Ha YepTeExKax
3) OMCCEeKTPUCHI U BBICOTHI | 1 TPEYIroJIbHUKHU u ux 3JIEMEHTHI;
TpPEYroJbHUKA bopMynupoBaTh M JOKa3bIBaTh TEOPEMBI O
6 CaoiicTBa 4 IIPU3HAKAaX  pPaBEHCTBA  TPEYrOJbHUKOB;
paBHOOEPEHHOTO OOBSCHSTH, 4TO Ha3bIBaETCA
TPEYroJIbHUKA MEPHEHIUKYISPOM, IPOBEAEHHBIM U3 TaHHOU
7 Bropoit wu  Tperun 1 TOYKHM K JIaHHOW MpsMoOii; (popMynupoBaTh U
IPU3HAKU  PaBEHCTBA 3 JIOKa3bIBaTh TEOPEMY O MEPHEHIUKYISIpE K
TPEYroJIbHUKOB 2 npsMOM;  OOBACHATH, Kakue  OTPEe3KHU
OKpy>KHOCTb 1 HA3bIBAIOTCA MEIHWaHOM, OMCCEKTPUCON W
3a/1ayu HA TIOCTPOCHHE BBICOTOU TPEYroJibHUKA; (OpMYyIUpOBaTH U
Pemienue 3anau JI0Ka3bIBaTh ~ TEOPEMBl O  CBOMCTBax
KonTponbnas pabota PaBHOOEIPEHHOI'O0 TPEYroJbHUKA; penaTh
Ne 2 3a/1auu, CBSI3aHHbBIE C MPU3HAKAMH PaBEHCTBA
TPEYroJIbHUKOB u CBOMCTBaMH
pPaBHOOEAPEHHOTO TPEYroJIbHUKA,
(GbopMyIupOBaTh ONpPEAEICHUE OKPYKHOCTH;
00BICHATH, UTO TaKO€ LEHTP, paauyc, Xopaa
u JUaMETP OKPYKHOCTH; pemiarb
mpocTeiiinue  3aJadyd Ha  IOCTPOCHHUE
(moctpoeHue  yria, paBHOrO  JaHHOMY,
MOCTpOEHUE OMCCEKTPUCHI yria, IOCTPOCHUE
MEePIECHAUKYISIPHBIX MPSIMBIX, MOCTPOCHHE
cepeuHbl OTpe3ka) u Ooyiee CIOXHbBIE
3a/ayy, HCIIOJIb3YIOIINE yKa3aHHbIE
MPOCTEUIIINE;  COINOCTABIATH  ITOJTYYEHHBIN
pe3yabTaT C yCIIOBHEM 3a/1a4i;
aHAJIM3UPOBATH BO3MOXKHBIE CITyYaH
I'naBa 1. Mapannensusie | 13
npsiMble
1 [TapannensHbie MpsSIMbIE 1 @opMyIHUpOBaTh ONPEACIICHUE MapaIeIbHbIX
2 [IpusHaku 3 NpSIMBIX; OOBSCHATH C TOMOLIbIO PHUCYHKA,
MapajuielbHOCTH  JABYX KaKue yIJibl, 00pa3oBaHHbIE NIPU MEPECEUCHUH
3 TIPSIMBIX 5 JIBYX  TpSMBIX  CEKyIled, Ha3bpIBalOTCA
Akcruoma mapanienbHbIX HaKpecTIeKalMMHU, KaKue OJHOCTOPOHHUMH
TIPSIMBIX 3 u Kakue COOTBETCTBEHHBIMH;
Pemenue 3anau 1 dbopMmynupoBaTh U JOKa3bIBaTh TEOPEMBI,

KonTponbnas paborta Ne
3

BBIpQKAIOIIME TMPU3HAKU MapaieIbHOCTH
JIBYX TMpSMBIX; OOBACHATH, UTO TakKoe
aKCUOMBI T€OMETPHUH U KaKUe aKCHOMBI yXKe
UCIIONB30BAJIMCh  paHee;  (OpPMYIUpOBaAThH
aKCUOMY MapajuIeNbHbIX MPSIMBIX U BBIBOJIUTH
ciencTBUs U3 HeE; hopMyIHpoBaTh

u JOKa3bIBATh TCOPEMBL 0 CBOMCTBax
MapaieIbHBIX MPSMBIX,
oOpaTHbIe TeopemMam 0 MIPU3HAKAX




NapajuIeIbHOCTH, CBA3aHHBIX C  HAKPECT
JICKaIIuMU, COOTBCTCTBCHHBIMHU u
OTHOCTOPOHHUMH yIJIaMH, B CBSI3H C 3THM
OOBSCHSATH, YTO TAKOE YCIIOBHE M 3aKIIOUYCHHE
TEOpEeMbl, Kakas TeopeMa Ha3bIBACTCs
0o0OpaTHOW TO OTHOWICHWIO K JaHHOU
TeopeMe; OOBICHATh, B YEM 3aKIIFOYAETCS
METOJl JO0KAa3aTelbCTBA OT MPOTUBHOIO:
bopMyaMpoBaTh U JOKa3bIBaTh TEOPEMbI 00
yriiax ¢ COOTBETCTBEHHO MapaJUICIbHBIMH M
HEPICHIUKY/SIPHBIMA CTOPOHAMH; TPUBOIMUTH
OPUMEPBl  UCIOJIB30BAHUS 3TOT0  METOJA;
pemiath 3a71a4n Ha BBIYHCIICHHE,
JIOKA3aTeIbCTBO M IOCTPOCHUE, CBSI3aHHBIC C
napauIeIbHBIMU MPSIMBIMU

I'naBa IV. CooTHomienus mexay | 18 @opMyIMpoBaTh M JOKa3blBaThb TEOPEMY O
CTOPOHAMH " yriamu CyMMe€ YIJIOB TPEYTOJbHUKA U €€ CIEACTBUE O
TPeyYroJbHUKA BHEIIHEM yIJ€ TPEYroibHUKA; MPOBOJIUTH
1 Cymma yriaoB | 2 KJIacCU(UKALMIO TPEyroJbHUKOB IO YIJIaM;
2 TpEeyrojibHUKa dopMyIMpoBaTh U JI0Ka3bIBaTh TEOPEMY O
CooTHOLIEHUST  MEXIY COOTHOILIEHUSX MEX1Yy CTOPOHAMM U yrjiaMu
CTOPOHAMH ¥ yIJIaMH | 3 TpeyrojbHUKa  (mpsimoe U oOpaTHOe
TpPEeYrojabHHUKa 1 YTBEPXKICHUSI) U CIEICTBUS U3 HEE, TEOPEMY O
3 KonTponbnast pabora Ne 4 HEPaBEHCTBE TPEYrOJIbHUKA;
4 [TpsmoyronbHbIe bopMyIMpOBaTh M JIOKa3bIBaTh TEOPEMBI O
4 TPEYrOJIbHUKU CBOMCTBAaX HPSIMOYIOJIbHBIX TPEYrOJIbHUKOB
[Toctpoenue (IpsAMOYTOJIBHBIM TpPeyrosbHUK ¢ yriom 30°,
TpEyrojbHUKA o 4 IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TpEM JIeMEHTaM 3 TPEYroJbHUKOB); (dbopmynupoBaTh
Pemrenue 3amau 1 ONPEACIICHUS] PACCTOSHUS OT TOYKH [0
Konrtponbnas padora Ne NpSIMOH, paccTosHus MEXIY na-
5 pajIeIbHBIMU MPSMBIMU; peliaTh 3aJayd Ha
BBIYMCIICHHE, JI0KA3aTEIbCTBO U IOCTPOCHHUE,
CBA3aHHBIE C  COOTHOLIEGHUSIMU  MEXIY
CTOpOHAMM UM  YIJIaMM TpEyrojbHUKa U
paccTosiHuEM MEXIY napajuIeIbHBIMU
HPSIMBIMH, ITPU HEOOXOAUMOCTH IIPOBOAUTH IO
XOJly PEIICHUs JONOJIHUTEIbHBIE TOCTPOCHMUS,
COMOCTABIISITh TOJIYYEHHBI pe3ylbTaT ¢
YCIOBHMEM 3aJlaud, B 3aJa4ax Ha MOCTPOCHHE

MCCJIEI0BAaTh BO3MOXKHbIE CIIy4an

IMoBTOpenne. Pemenue | 12

3ajgad. Hrorosas
KOHTpPOJIbHasi padora
Ne6




8 kiaacce

Howmep
napa-
rpaga

Conepxxanue
marepuasia

Komu-
YeCTBO
YacoB

XapakTepucTuka
OCHOBHBIX BUJIOB
NESATENIbHOCTH ~ yYCHHKA
(Ha  ypoBHE  y4eOHBIX
JIEHCTBHIN)

I'nasa V.

YeTbIpéxyrojbHUKH

14

1
2

MHOroyrojapHUKu
[TapannenorpaMmm  u
Tpaneuus
[IpsmMOyToIbHUK,
poMO, KBajpaT
Pentenne 3a71a4
KonTponbnas pabota
Ne 1

N

OOBsCHATH, 4YTO Takoe JOMaHas,
MHOTOYTOJIbHUK, €ro BEpIIUHBI,
CMEXHbIE  CTOPOHBI, JMaroHAalH,
u3o0paxkaTb M paclo3HaBaTh
MHOTOYTOJIbHUKM Ha  4YepTekax;
MOKa3bIBaTh AIIEMEHTHI
MHOI'OYTI'0JIbHUKA, ero
BHYTPEHHIOIO U BHEIIHIOIO
obuactu; dbopmyIHpoBaTh
OTNpe/eNieHUEe BBIMYKJIOTO MHOTO-
YrOJIBHUKA; n300paxkaTh U
pacro3HaBaTh BBITYKJIbIE U HEBBI-
MyKJIbIE MHOTOYTOJIbHUKH;
dbopmynupoBaTh M  JIOKa3bIBaTh
YTBEPXKACHUS O CyYMME YIJIOB
BBIMYKJIOTO ~ MHOTOYTOJIbHUKA U
CyMME€ €ro  BHEIIHUX  YIJIOB;
OOBSACHATh, Kakue CTOPOHBI (BEp-
IIMHBI) YeThIPEXYrOIbHUKA
Ha3bIBAIOTCS  MTPOTHBOIOIOKHBIMU;
(bopMyIpoBaTh OIpeieTIeHUs
napaJuieiorpamMmma, Tpamnenuw,
PaBHOOEIPEHHONW U MPAMOYTOJbHON
Tpamnenui, pSMOYTOJIbHHKA,
pom0Oa, KBaapara; H300paxkaTb U
pacno3HaBaTh 9TH
YeThIPEXYTOJbHUKY;
dbopmynupoBaTh W JOKa3bIBaTh
YIBEpXKJI€HHSI 00 UX CBOMCTBAaX M
IpU3HaKax; pemarb 3ajJadyd Ha
BBIYHCIICHUE, JIOKA3aTelbCTBO H
INOCTPOCHHE, CBA3aHHBIE C ATHUMHU
BUAMU YeTHIPEXYTOJILHUKOB;
OOBSCHATh, Kakue JIB€ TOYKHU
Ha3bIBAIOTCSI CUMMETPHYHBIMA
OTHOCHUTENBHO TPSAMON (TOYKH), B
KakoM ciydae (urypa Ha3bIBaeTCs
CUMMETPUYHOU

I'nasa VI. [1nomaan

14

1
2

ITnomans
MHOT'OYT'OJIbHHKA
IImomraan
napajuiejgorpamma, Tpe-
YTOJIbHUKA U TPAICIN
Teopema [Tucgaropa
Pemrenue 3amau

N W

OOBsICHATh, KaK  MPOU3BOAMUTCS
W3MEpEHNe TTI0IIA e MHO-
rOYroJIbHUKOB, Kakue
MHOTOYT'OJIbHUKH Ha3bIBAlOTCsA
PaBHOBEIUKUMU u Kakue
PaBHOCOCTABJIICHHBIMU,

bopMyTHpOBaThH OCHOBHbBIE
CBOMCTBA ILIOIIAJIEH U BBIBOIUTEH C




Kontponbhast padota Ne X TOMONIBI0 (HOPMYIIBI TUIOIAAEH
2 IPSIMOYTOJIbHUKA,
napajuieiorpamMma, TpPEYrojbHUKA,
Tparenumy; dopmynupoBate U
JTIOKa3bIBaTh TeopeMy 00
OTHOILICHUU IJI0IIAIEeH
TPEYroJIbHUKOB,  HMEIOLUUX IO
paBHOMY yriy; (OpMyIHpOBaTh
nokasbiBaTh Teopemy Iludaropa u
o0OpaTHyI0 eii; BBIBOOUTH (popmyiy
I'epona JUISE TJI0ILAU
TPEeYrojJbHUKA; pelmaTh 3aJadd Ha
BBIUKMCIICHHE U  JIOKa3aTelbCTBO,
CBsI3aHHBIE ¢ (pOpMyIaMu rionanei
u Teopemoii [Tudaropa
I'naBa VII. IMomo6ubIe | 19
TPEYroJbHUKH
1 OnpeneneHre MOAOOHBIX | 2 OOBsACHATH MOHATHE
TPEYTroJILHUKOB MPOMOPIIMOHAIEHOCTH  OTPE3KOB;
2 IIpu3naku noxoous 5 bopMyaupoBaTh OIIpEeNEICHHUs
TPEYTrOJIbHUKOB MOJAOOHBIX TPEYTOJbHUKOB M KO-
KonTponbhas pabora Ne 1 s dunmenta noao0us;
3 3 [Ipumenenune 7 dbopMynupoBaTh U JOKa3bIBATh TEO-
nogodusi K  JoKasa- peMbl: 00 OTHOUIEHWH TUIOLIAeH
TENbCTBY  TEOPEM U MONOOHBIX  TPEYrOJbHUKOB, 0
4 peLIeHuIO 3a1a4 3 NpU3HAKaxX nogoous
CooTHOIIEHUSI ~ MEXIY TPEYrOJIbHUKOB, O CPEIHEH JTUHUU
CTOPOHAMH U yTIaMH TPEYrojibHUKa, O  TIEPECCUCHUU
NpSAMOYTOJIbHOTO Tpe- MeAMaH TpeYrojbHUKa, O IMpo-
yTOJIbHUKA 1 MOPIIMOHAIBHBIX OTpe3Kax B
KonTponbnas padora No IPsIMOYTOJILHOM TPEYroJbHHUKE;
4 OOBICHSTh, YTO TaKOE€  METOM

HOI[O6I/IH B 3a/la4aX Ha IIOCTPOCHHUC,

H MPUBOJUTH pUMeEpbI
MPUMEHEHHUS 9TOTO METO/a;
00BACHATD, KakK MOXHO

HCII0JIb30BaTh CBOMCTBA MOJOOHBIX
TPEYTOJbHUKOB B H3MEPUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSCHSTH,
KaKk BBECTU ITOHATHE ITOJ00MS IS
MIPOU3BOJIBHBIX buryp;
dbopMynupoBaTh ONpEIEICHUS U
WJUTIOCTPUPOBATh TIOHATHS CHHYCA,
KOCHUHYCa M TaHT€HCa OCTPOro yria
OPSIMOYTOJIBHOTO  TPEYTOJIbHUKA;
BBIBOJUTHL OCHOBHOE TPHTOHOME-
TPUYECKOE TOXKIAECTBO U 3HAUCHUS
CHUHYyCa, KOCHHYCa W TaHTEHCa IS
yrioB 30°, 45°, 60°; pemats 3a1auu,
CBSI3aHHbBIE c mogooueM
TPEYTOJIbHUKOB, IJs BBIUMCICHUS
3HAYCHUH  TPUTOHOMETPHUYCCKUX




byHKIUH HCIIOJIb30BAaTh
KOMIIBIOTEPHBIE IPOTrPaMMBI

I'masa VIII. Oxpy:xkHocTh 17
1 KacarenbHas K 3 Uccnenosats B3aHMHOE
2 OKPY>KHOCTH 4 pacrojo)eHue NpIMON U OKPYKHO-
LlenTpanbHbie u cTH; (OPMYIIMPOBATH OMpENEICHHE
3 BIIMCAHHBIE YTJIbI 3 KacaTelbHOU K OKPY>KHOCTH;
Uerbipe 3ameuaTelibHbIC dbopMynmupoBaTh W JOKa3bIBaTh
4 TOYKH TPEYTOJIbHUKA 4 TEOPEMBI: O CBOICTBE KacaTelIbHOH,
Brnucannas " 0 TIpU3HAKE KacaTeNbHOU, 00
OmnMcaHHas OKpYX- 2 OTpe3Kax KacaTeJbHBIX,
HOCTH 1 IPOBEAEHHBIX U3 OJHOM TOYKH;
Pemenue 3amgau bopmynupoBath HOHSITUS
KonTponbnas padora Ne LEHTPAJIIBHOTO yIJIa W TPaadyCHOU
5 Mepbl IyTU OKPYXHOCTH;

dbopMmynupoBaTh W JOKa3bIBaTh
TEOPEMbI: O BIUCAHHOM yIJIe, O

MPOU3BEICHUU OTpPE3KOB
IEPECEKAIOIIUXCS XOpA;
dbopmynupoBaTh M JOKa3bIBaTh
TEOPEMBI, CBSI3aHHBIC c
3aMeyYaTeIbHbIMU TOYKaMH

TPEYrOJIbHUKA: O OMCCEKTpHUCE yria
U, KaK CIEJICTBHEC, O TIEPECCUCHUH
OMCCEeKTPUC  TPEYrojbHUKA; O
CEepPeIUHHOM  TEPICHIUKYISApPE K
OTpEe3Ky M, Kak CIEICTBHE, O
MePECCUCHHUH CEPEIMHHBIX
NEPICHIUKYISIPOB K  CTOPOHAM
TPEYroJibHUKA, O  IIEPECCUCHUU

BBICOT TPEYTOJbHUKA;
dbopmynupoBaTh onpeneneHus
OKPYKHOCTEH, BIIMCAaHHOM B
MHOTOYTOJIbHUK ¥ ONHCAaHHOM
OKOJIO MHOT'OYT'OJIbHUKA;
dbopMynupoBaTh W JIOKa3bIBATh
TEOPEMBI: 00 OKPYXHOCTH,

BIIUCAaHHOM B TpPEYroJbHUK; 00
OKPYXXHOCTH, OIMCAaHHOM  OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
ONMCAaHHOTO YETBIPEXYTOJBbHUKA;
O CBOWCTBE YIJIOB BIHUCAHHOTO
YeTHIPEXYTOJIbHUKA; PelaTh 3a1a4u
Ha BBIUMCIIEHHE, J0Ka3aTelIbCTBO U
IIOCTPOEHHUE, CBSI3aHHBIE c
OKPYXXHOCTBIO, BIIUCAaHHBIMU U
ONMCAHHBIMU TPEYTrOJbHUKAMU H
YeTHIPEXYTOJbHUKAMU;

UCCIIE0BaTh CBOICTBa
KOH(Urypamnu#, CBSI3aHHBIX  C
OKPY’KHOCTBIO, c IIOMOIIBIO

KOMIBIOTEPHBIX MPOrpaMM




IToBTOpenue. Pemienue 3amau
HToroBast KOHTpOJIbHAsE paboTa Ne6

9 kJaacce
Howmep Copnepxanue Komnu- XapakTepuCcTUKa
napa- MaTepuaia YECTBO OCHOBHBIX BUJIOB
rpada 9acoB NESATEIPHOCTH  yYCHUKA
(Ha  ypoBHE  y4EOHBIX
JEeUCTBUIN)
[ToBTopenne kypca reomerpuu 8 | 3
KJjlacca
I'maa |1 X. BekTopsl 12 dopMynupoBaTh onpeneeHUs u
1 ITonsTue BexTopa 2 WUIIOCTPUPOBATh  IOHSATHS  BEKTOpa, €ro
2 CrnosxeHue u BbIYUTAHUE JUTUHBI, KOJIJIMHEAPHBIX U PABHBIX BEKTOPOB;
3 BEKTOPOB 4 MOTHBUPOBAaTb  BBEICHHUE  IIOHATUH U
YMHOXeHHe BeKTopa |5 JNEUCTBUM,  CBSI3aHHBIX C  BEKTOpPaMH,
Ha uucio. [Ipumenenne COOTBETCTBYIOLIMMU IIPUMEPAMH, OTHOCSII-
BEKTOPOB K PELICHHUIO MHUCS K buznveckum BEKTOPHBIM
3aj1a4 1 BEJIMYMHAM;  IPUMEHATH  BEKTOPBl U
KonTponbnast pabora No NEUCTBHUS  HAJ HHUMH TpPU  pEHICHUU
1 reOMETPUUYECKHUX 3a7a4
I'naBa X. MeToa KoopAUHAT 10 OOBSCHATP U WUIIOCTPUPOBATH TMOHATHUS
1 Koopaunatel  BekTOpa | 2 IPSIMOYIOJIBHOM ~ CHUCTEMBI  KOOpPJAMHAT,
2 [IpocTeiimue 3axauu B KOOpJIMHAT TOYKM M KOOpPJIMHAT BEKTOPA;
KOOpJUHATaX 3 BBIBOJUTh U MCIOJIb30BaTh IPU PELICHUU
3 VYpaBHeHu 3a1a4  (QOpMyJbl KOOPAMHAT  CEPEIUHBI
OKPYXHOCTH M MPSIMOU 3 OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSHUS MEXKY
Pemenue 3anau 1 JIBYMs TOUKaMH, YPaBHEHHSI OKPYKHOCTH U
KoHTtponbhnast  pabota 1 pSIMOU
No 2
I'naBa Xl. CooTtHomenust mexnay | 14 dopMynupoBaTh u WUTIOCTPUPOBATh
CTOPOHAMHU U yriamu ONpENEICHUsI CHUHYCa, KOCHMHYCa, TaHI'€HCAa U
TpPeyroJibHUKA. CkagasipHoe kotanrenca yrioB ot 0 go 180°; BBIBOAHUTH
NPOU3BEJCHHE BEKTOPOB OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO U
1 Cunyc, KOCHHYC, 3 dbopmynbl TpUBEACHUS; (QOPMYIUPOBATh U
TaHTeHC, KOTaHTEHC JIOKa3bIBaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB,
2 yriaa 6 OPUMEHATH WX IPHU  pElIeHUuH  Tpe-
CooTHOWIEHUST MEXITY YTOJbHUKOB; OOBSCHATH, KaK HCIOJb3YIOTCS
CTOPOHAMHM M yIjaMu TPUTOHOMETPUUYECKHE bopMyIbI B
TPEyroJIbHUKA 3 W3MEpUTENBbHBIX paboTax Ha MECTHOCTH;
CkansipHoe (GbopMynupoBaTh OMNpEJeIeHUsT yria MexIy
IIPOU3BEJIEHUE  BEKTO- 1 BEKTOpPAaMH M CKaJspHOTO MPOU3BEIECHUS
poB 1 BEKTOPOB; BBIBOJUTH (POPMyYINy CKaISIPHOTO
Pemenue 3anau MIPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB;
Kontponbnast  paborta (hopMynupoBaTh u 00OCHOBBIBATH
No 3 YTBEPXKJIEHHE O CBOMCTBAaX CKaJISIPHOTO
MIPOM3BE/ICHMS; HUCIIONB30BAaTh  CKAISIPHOE
MIPOM3BEJICHHE BEKTOPOB IPH PEUIEHUH 3a/1a4
I'naa XII. Jiuna oxkpy:xkHocTn | 12 @opMynupoOBaTH ONpPEAEICHUE MPABUIBHOTO
U IVI0MIAb KPYyra MHOT'OYTOJIbHHKA; dbopmMynupoBaTh u
1 [IpaBunpHBIE 4 JIOKa3bIBaThb TeOpeMbl 00 OKPYXHOCTSX,
2 MHOT'OYT'OJIbHUKH 4 ONMCaHHOM OKOJIO MPaBUIBLHOTO




JlnvuHa OKpPYKHOCTU M
IJIOIIAAb Kpyra
Pemenue 3amau

KonrponsHast pabora Ne
4

MHOT'OYTOJIbHUKAa M BIIMCAHHOM B HETO;
BBIBOJIUTH M HCIIOIB30BaTh (GOPMYIBI aJis
BBIUHCIICHUS IJIOLIA I MPaBUIIBHOTO
MHOTOYTOJbHUKA, €ro CTOPOHBI M paauyca
BIUCAaHHON OKPYXHOCTH; peliaTh 3a1a4d HA
IIOCTPOEHUE MPABUIIbHBIX MHOTOYTOJIbHUKOB;
OOBSICHATD MOHATHUS UIMHBI - OKPY>KHOCTU U
MJIOWAAM KpPYra; BBIBOJIHUTH (POPMYIBI IS
BBIUMCIICHUSA JJIUHBl OKPYKHOCTH U JUJIMHBI
IyTH, IUIOLWAAN Kpyra U IUIOIIaJAd KPYyTroBOro
CEeKTOpa; MNPUMEHATH O3TU (HOpMyIbl TpHU
peLIeHnN 3a/1a4

OOBsCHATH, 4YTO TaKoO€ OTOOpaKeHUe
MJIOCKOCTH Ha ce0s U B KaKOM CiIy4ae OHO
Ha3bIBACTCS JBHKEHUEM IJIOCKOCTH;
OOBSICHSITh, YTO TaKOE OCEBAas CHUMMETPWS,
ICHTpallbHAas CHMMETpPHS, MapauleIbHbIN
NIEPEHOC W MOBOPOT; OOOCHOBBIBATH, YTO ITH
OTOOpPaKEHUs TMJIOCKOCTH Ha ce0sl SBIAIOTCS
IBVKECHUSMH; OOBSCHATH, KakoBa CBS3b
MEXJy JBUXCHHUSIMH U  HAJIOXCHHIMHU;
WJUTIOCTPUPOBATH OCHOBHEBIE BH/JIBI
JIBWKCHHH, B TOM YHCJIE€ C IOMOIIBIO
KOMIBIOTEPHBIX TPOTPaAMM

I'masa XII1. [IBu:kenus 6
1 Iloustue NIBWKEHUAS | 2
2 [TapamnensHbIii epeHoc | 2
Y TIOBOPOT
Pemenue 3anau 2
1
I'maa XIV. HauanbHble cBEIEHUSA
13 CTEPECOMETPHH
1 MHororpaHHUKH 2
2 Tena u mOBEpXHOCTH 2
BpalicHus

OOBACHATH, YTO TaKO€ MHOTOTPAHHUK, €T0
rpaHu, péopa, BEpIIMHBI, THATOHAIIHN, KaKOH
MHOTOTPAaHHUK HA3bIBAE€TCS BBIMYKJIBIM, UYTO
Takoe N-yroibpHas MpusMa, €€ OCHOBaHUS,
OOKOBBIC TpaHM U OOKOBbIE pE&Opa, Kakas
npu3Ma  Ha3bIBAaeTCS MPSAMOM W Kakas
HAKJIIOHHOHM, YTO TaKoe BBICOTA TMPHU3MBI,
Kakas npusMa Ha3BIBACTCS
napayijielenune oM U Kakoi mapaieiaenunes]
HA3BIBAETCS MPSIMOYTOJIBHBIM; (OPMYIUPO-
BaTb U OOOCHOBBIBaTH YTBEPXKIEHHUS O
CBOIWCTBE JUaroHajed mMapajjelienunena u o
KBaJpaTe  JUaroHadd  MPSAMOYTOJIbHOTO
napajuielienumena; OOBSICHATh, YTO TaKoe
00BEM MHOTOTPAaHHUKA; OOBACHATH, KaKOM
MHOTOT'PAaHHHUK HA3bIBACTCS MUPAMHIOHN, UTO
TaKo€ OCHOBaHME, BEpIINHA, OOKOBBIE TPaHH,
OoKOBBIE pEOpa M BBICOTA MUPAMHJBI, Kakas
NUpPaMUJIa HA3bIBAETCS MPABUIBHOM, UTO TaKOe
anodeMa MPaBWIILHOW THPaMHUIIBI, OOBICHSITH,
Kakoe Tell0 Ha3blBaeTCsd IWIMHIPOM, YTO
TaKOE€ €r0 OCh, BHICOTA, OCHOBAHUs, PaJHYC,
OOKOBasi IMOBEPXHOCTh, OOpa3zyrolue, pas-
BEPTKa OOKOBOM  TOBEPXHOCTH, KaKUMHU
(dhopMynamMu BbIpaxkaroTcsi 0OBEM M TIOMIATH
060KOBOI MTOBEPXHOCTH UUJIMH]IPA;
OOBSICHATH, KAKOE TEJO HA3bIBACTCA KOHYCOM,
YTO TaKO€ €ro O0cCh, BBICOTA, OCHOBAaHUE,




OokoBas MTOBEPXHOCTb, obpazyrotue,
pa3BépTka OOKOBOW TMOBEPXHOCTH, KaKHUMH
¢dbopMynamMu BbIpakaroTcsi 00bEM KOHyca H
IO OOKOBOWM MOBEPXHOCTH; OOBSCHSATS,
Kakasi TMOBEPXHOCTb Ha3bIBaeTcsi cdepoil u
KaKoe TeJI0 Ha3bIBACTCs LIapOM, YTO TaKoe
panuyc u nuametp chepsl (mapa), pacrno3Ha-
BaTh HA PUCYHKaX MPU3MY, NapauieIeHue],
NUpaMUIy, IMUIHHAP, KOHYC, 1Iap

IloBTOpenue. Pemenne | 7
3agady. O0 axcuomax
IVIAHUMETPHUH
Hrorosass KOHTpOJIbHAS
pabora Ne 5

[Tpunoxenue Kk mporpaMmme.

HopMmbl onieHKH 3HAHMIL, YMEHHIT 1 HABBIKOB YUYAIIIUXCS M0 MaTeMaTHKe.

OrneHka MUCbMEHHBIX KOHTPOJIBHBIX pab0T 00y4aromuxcs o MaTeMaTHKe.

OTBeT OLIEHMBAETCSI OTMETKOM «5», €CIIN:

paboTa BBIIOJIHEHA MTOJIHOCTHIO;

B JIOTUYECKUX PACCYXICHUSIX M 0O0OCHOBAHUM PEIICHUSI HET MTPOOEIIOB M OIIUOOK;

B PCIICHUH HET MAaTEMAaTUYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OIMKCKA, KOTOpas HE
SIBIISICTCS CJICICTBUEM HE3HAHMS MU HEMIOHUMAaHUS Y9eOHOTO MaTepraia).

Otmetka «4» cTaBUTCS B CIEAYIOIINX CITydasx:

paboTa BBINMOJIHEHA TOJHOCTBIO, HO OOOCHOBAaHUS IIArOB PEIICHHS HEIOCTATOYHBI (eCin
yMEHHE 0OOCHOBBIBATH PACCYKICHUS HE SBISUIOCH CTIEUATLHBIM OOBEKTOM IPOBEPKK);

JOITYIIICHBI OJTHA OIIMOKA WM €CTh JBa — TPH HEJ0YETa B BBIKJIAJIKAX, PUCYHKAX, YePTEkKAX
Wi Tpadukax (€CIu STH BUIBI pabOT HE SBISUIUCH CIIIUATBHBIM 0OBEKTOM MPOBEPKH).

OtMeTKa «3%» CTaBUTCS, €CIIN:

JOMYIIIEHO OoJiee OJJHOM OIMMOKH WK OoJiee ABYX — TpeX HEJOYETOB B BBIKIAJKAX, YePTEkKAX
WM Tpadukax, Ho oOydaronuiicst o0nagaer 00s13aTeNbHBIMA YMEHHUSIMHU 110 IPOBEPSIEMOIT TEME.

OTtMeTKa «2» CTaBUTCS, €CIIN:
JOMYIIIEHbI CYNIECTBEHHbIE OIIMOKH, TMOKa3aBIlIKMe, 4YTO oOydJarouuiics He o0nagaer
00s13aTeTbHBIMIA YMEHUSIMU TI0 JAHHOM TeME B IOJTHON Mepe.

Yuutenb MOXKET MOBBICUTh OTMETKY 3@ OPUTMHAIBHBIN OTBET Ha BOMPOC WM OPUTHHAIBHOE
pelieHre 3aJadd, KOTOpbIe CBHJIETEIILCTBYIOT O BBICOKOM MaT€MaTHYeCKOM Pa3BUTUHU
oOyyJaroIerocsi; 3a perieHue 0osee CIOKHOM 3aJaud WM OTBET Ha OoJiee CIIOKHBIA BOIPOC,
MPEIOKEHHBIE 00YyJaromeMycsi JOMOJHUTENLHO TOCE BBITIOJHEHHUSI UM KaKuX-THOO Ipyrux
3aJIaHUM.

Or11eHKa yCTHBIX OTBETOB 00YUYAIOIINXCSI IO MaTEMaTHKE.

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIM YUEHUK:

MOJIHO PACKphUT COJAEp)KaHWE Marepuaiia B OO0BEME, MPETyCMOTPEHHOM IMPOTrPaMMON U
y4eOHUKOM;

W3JIOKUJT MaTepual TPaMOTHBIM SI3BIKOM, TOYHO HCIOJIB3YSl MAaTEMaTHYECKYIO0 TEPMHUHOJIOTHIO
Y CUMBOJIMKY, B OIPEIEICHHOMN JIOTHYECKOM MOCIeI0BaTEIbHOCTH;

MIPABIJILHO BBITIOHIII PUCYHKH, YEPTEXKH, TpadUKH, COMTyTCTBYIOIINE OTBETY,

MoKa3aja yMEHUE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU NMPUMEPAMH, IPUMEHSTh €€ B HOBOU
CUTYaITUH TP BBIOJIHEHUH MPAKTUIECKOTO 3aaHMUS,




IPOJEMOHCTPUPOBAJI ~ 3HAaHUE TEOPUM  PAHEE  M3YUYEHHBIX  CONYTCTBYIOLIMX  TEM,
C(OPMUPOBAHHOCTb U YCTOMUYMBOCTb HCIIOJb3YEMbIX IPU OTBETE€ YMEHUI M HaBBIKOB; OTBEYal
CaMOCTOSITENILHO, O€3 HaBOIAIINX BOIPOCOB YUUTES;

BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEIIEHHE BTOPOCTEIEHHBIX BOIPOCOB WM B
BBIKJIaJIKaX, KOTOPBIE YUEHHK JIETKO HCIPABUII IIOCIIE 3aMEUaHMsl YUUTESL.

OTBeT OLIEHUBAETCSI OTMETKOM «4», eCiu:

YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OLEHKY «5», HO IMpPU 3TOM HMMEET OAWH U3
HEJIOCTATKOB: B M3JI0KEHUM JIOMYLIEHbl HEOOJbIINE MPOOeIibl, HE NCKa3UBILIEE MATEMaTHYECKOE
COJIepKaHUE OTBETA; JOMYILIEHbl OJIMH — JIBa HEJ0YETa MPU OCBEIIEHUM OCHOBHOI'O COJEPKaHMS
OTBETAa, UCIIPABJICHHBIE [TOCTIC 3aMEYaHUs] YUUTEIIS;

JIOMyIIEHB! OMMOKa win 0oJiee ABYX HEIOYETOB MPH OCBEIICHHH BTOPOCTEIIEHHBIX BOIPOCOB
WIN B BBIKJIA[IKaX, JIETKO MCIIPABJICHHBIE II0CIIE 3aMEUaHUsl yUUTEIIs.

OtmeTka «3» CTaBUTCS B CICAYIOIIUX CIyYasX:

HETIOJIHO PacKpbITO COJIep KaHue MaTepHraia (Coaep kaHue U3JI0KEHO (parMeHTapHo, He BCeraa
MIOCJIEIOBATENIBHO), HO TIOKa3aHO OO0Ilee MOHMMAaHHE BOIPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHbIE Il YCBOEHMs IPOrpaMMHOro Matepuana (ompezaeneHbl «TpeOoBaHUsIMH K
MaTeMaTHYECKON MOATOTOBKE y4yallluXCs» B HACTOSIILIEH ITporpaMMe 10 MaTeMaTUKE);

UMEJNCh 3aTPY[HEHHUs WJIM JONYLIEHbl OIIMOKM B ONpPENEJIeHUH MaTeMaTH4eCKOu
TEPMUHOJIOTUH, YEPTEXaX, BBIKIAKAX, UCIIPABJICHHbIE 110CJIE HECKOJIBKUX HABOJASIIMX BOIPOCOB
y4u TeIs;

YYEHHK HE CIIPaBWJICS C NPUMEHEHHUEM TEOpUHM B HOBOM CUTYyallMM IpPU BBIIOJHEHUU
HPAaKTUYECKOro 3aJlaHus, HO BBINOJHWI 33[aHusl 00s3aTeIbHOIO YPOBHSI CIIOKHOCTH IO JIAHHOM
TEME;

IPU  JOCTAaTOYHOM 3HAaHUM TEOPETHYECKOIO MaTepuala BbIABIECHA HENOCTaTOYHAas
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HaBBIKOB.

OtmeTka «2» CTaBUTCA B CIEAYIOIINX CITy4asx:

HE PacKpbITO OCHOBHOE COJIEpKaHNE YUeOHOIro MaTepuana;

OOHApY)KEHO HE3HaHWE YUYEHMKOM Oonbliel WM Haumbosiee BaXKHOW YacTH yueOHOro
Marepuaa;

JIONYIIEHbl OUIMOKM B ONPENENICHUH IOHATUM, NpU MCIOJIb30BAaHUM MAaTEeMaTHUYECKOM
TEPMUHOJIOTHUHY, B PUCYHKax, YepTekax WM rpadukax, B BBIKJIAIKaX, KOTOPbIE HE HCIPABJIECHBI
I10CJI€ HECKOJIBKMX HABOJSIIMX BOIPOCOB YUUTEIS.

3.006mas kmaccu@urarys OmooK.

I[Tpu orieHke 3HaHUMN, YMEHHUI U HABBIKOB YUYalllUXCsl CIeIyeT YUUThIBATh BCE OMMOKU (TpyObIe
U HErpyOble) U HEJOUYETHI.

3.1. I'pyObiMu cuMTaroTCsi OIIMOKW: HE3HAHHE ONpE/eNeHUs OCHOBHBIX MOHSATHUM, 3aKOHOB,
NPaBUJ, OCHOBHBIX TIOJOXKEHUI Teopuu, He3HaHue (opMysa, OOIEHPUHATHIX CHMBOJIOB
0003HaUEHUN BENWYMH, €AMHUI] MX H3MEpEHUs; He3HaAHWE HaUMEHOBAHUM €IMHUL] U3MEpEHUs;
HEYMEHHE BBIJICJIUTh B OTBETE ITIABHOE; HEYMEHHNE NMPUMEHSTh 3HAHMS, aJlTOPUTMBI ISl pEeLLICHUs
3aj1a4y; HEyMEHHUE JIeNlaTh BBIBOJIBI M 000OIIEHNS; HEYMEHUE YUTaTh U CTPOUTH TpaUKH; HEYMEHUE
M0JIb30BATHCS IEPBOMCTOYHUKAMH, YUEOHUKOM U CIIPABOYHUKAMM; ITOTEPS] KOPHS UM COXPaHEHHE
IIOCTOPOHHETO KOpHS; OTOpachiBaHue 0e3 OOBsICHEHMH OAHOro M3 HUX; 60 paBHO3HAYHBIE UM
OLIMOKH; BEIYMCIUTEIbHBIE OIIMOKH, €CII OHU HE SIBJISIFOTCS ONUCKOM; Torndeckue ommoku. 3.2. K
HEerpyObIM OIIMOKaM cJeIyeT OTHECTHU: HETOYHOCTb (POPMYIMPOBOK, OINpPEAETCHHH, MOHSATUH,
TEOpHii, BbI3BaHHAsl HEMOJIHOTOM OXBaTa OCHOBHBIX MNPU3HAKOB OMPEIENSEMOro MOHSATHUS WM
3aMEHOM OJHOrO - JBYX M3 OTHX TIPU3HAKOB BTOPOCTENEHHBIMHM; HETOYHOCTh TIpaduka;
HEepalOHAJIbHBIA METOJl peIleHHs] 3aJauyd WM HEeJIOCTaTOYHO TMPOJYMaHHbBIM IUIaH OTBETa
(HapylieHue JIOTMKH, TOJAMEHa OTAEIbHBIX OCHOBHBIX BONPOCOB  BTOPOCTEIIEHHBIMH);
HepaloHAJIbHBIE METOABI PabOThI CO CHPAaBOYHOW U JIPYroil JIMTEpaTypoil; HEyMEHHE pellaTh
3aJ1a4yM, BBITIOJIHATD 3a/1aHUs B 00IIEM BUJIE.

3.3. Henoueramu sBISIOTCS: HEpaLMOHAIbHBIE MPHEMbI BBIYUCICHUN M MHpeoOpa3oBaHUM;
HeOpeKHOE BBITIOJIHEHUE 3aIiceil, uepTekeid, cxeM, rpauKoB.



Orenka Ka4ecTBa MHIMBUIAYATBHBIX 00pa30BaTeIbHBIX JOCTIKEHNH oOydarommxcs ¢ OB3 mo

MaTeMaTHKe
3HaHUs, YMEHHS ¥ HABBIKH 110 MaTEMAaTHKE OIIEHUBAIOTCSA 10 Pe3y/IbTaTaM WHIUBUIYAIBHOTO

U (ppoHTATBEHOTO Ompoca 00YJaIOMIUXCsl, TEKYIIUX U UTOTOBBIX MMCHbMEHHBIX palorT.

Y CTHBIN OMPOC ABIISETCS OJJHUM M3 METOJIOB y4eTa 3HaHUH, YMEHUI M HaBBIKOB 00YJatOIINXCsI
¢ OB3.

[Tpu orleHMBaHUM YCTHBIX OTBETOB MPUHUMAETCS BO BHUMAaHUE:

- MPaBHJIBHOCTH OTBETA MO COJICPIKAHUIO, CBUICTEIBCTBYIOMAS 00 OCO3HAHHOCTH YCBOCHHS
M3Y4EHHOTO MaTepuaa,

- IOJIHOTA OTBETA;

- YMEHHE TPAKTHYECKU TIPUMEHSATh CBOW 3HAHUS;

- TIOCJIEIOBATEIILHOCTh U3JIOKEHHUS M PeueBOe 0(OPMIICHHE OTBETA.

Kpurepun a5 o1ieHUBaHMSI YCTHBIX OTBETOB.

Onenka «5» cTaBUTCA OOy4arolleMycs, €CIM OH: OOHAapYy)KHMBaeT IOHMMAHUE Marepuaia,
MOXET C TOMOUIBIO YUUTeNst chopMyIMpoBaTh, 0OOCHOBATH CAMOCTOSITEIBHO OTBET, IMPHBECTH
HEO0OXO0AMMBIE TPUMEPBI; JOITYCKAET €JMHUYHBIC OIIMOKU, KOTOPbIE CaM UCIIPABIISIET.

Onenka «4» cTaBUTCS, €CIM OOydyaroIMiCs JaeT OTBET, B ILEJIOM COOTBETCTBYIOLIUIT
TpeOOBaHUAM OLIEHKH «5», HO JOIYCKAaeT HETOYHOCTH M UCHPABISET MX C IOMOIIBIO YUUTEs;
JIOITyCKAET arpaMMaTu3Mbl B PEUH.

Onenka «3» cTaBUTCs, €cau OOYYarOUIMHCS YaCTUYHO NOHMMAET TeMy, M3JlaraeT Marepual
HEJIOCTATOYHO IIOJIHO M IOCIEJOBATENbHO, JOIyCKAaeT pPsAJ OWMOOK B pedd, HE CIOCOOEH
CaMOCTOATENILHO IIPUMEHATh 3HAHUS, HY)KJIA€TCsl B IOCTOSIHHOM ITOMOIH YIUTEJIS.

Onenka «2 1 1» MOXKET BBICTaBISTHCS B THEBHUK, MOXKET BBICTABIISTHCS B YCTHOH (hopMe Kak
METO/]1 BOCIIUTATENILHOTO BO3/I€HICTBUS Ha PeOEHKA.

Onenka «2 u 1»He CTaBUTCS B KypHaJ.

HpI/I OLCHKE IMHCBbMCHHBIX pa60T HCIOJIB3YHOTCA HOPMBI OLICHOK NHMCbMCHHBIX KOHTPOJIBHBIX
pa60T, IIPpU 5TOM YIUTBIBACTCA YPOBCHb CAMOCTOATCIIbBHOCTH YUYCHUKA, 0COOEHHOCTH €T0 Pa3BHUTHUA.

[To cBoemy conepaHUIO NMUCbMEHHbIE KOHTPOJBbHBIE PAOOTHI MOTYT OBITH OHOPOJHBIMU
(TOJIPKO 3aJauu, TOJBKO MPUMEPHI, TOJBKO IMOCTPOCHHE TeOMETpUYecKuX (Uryp u T.1.) JMOO
KOMOMHUPOBAHHBIMH.

OO6BbEM KOHTPOJILHOM paboThI TOKEH OBITh TAKUM, YTOOBI Ha €€ BBINOJHEHNE TPeOOBAIOCH:

B 5-9 xnaccax 35-40 MuHYT, mpHyYeM 3a yKazaHHOE BpeMsi 00yJarolIMecs: He TOJIBbKO JOKHBI
BBINOJIHUTH Pa0OTY, HO U IPOBEPUTH €€.

B KOMOMHMPOBaHHYIO KOHTPOJIbHYIO PabOTy MOT'YT OBITh BKJIFOYEHBI 1-3 MpOCThIE 3a7auu WK
1-3 mpocthle 3a1aun U cocTaBHas (HauMHas co 2 Kjacca) WM 2 COCTaBHbBIE 33/1a4M, IIPUMEPHI B
OJTHO M HECKOJIBKO apU(METHUECKUX JEUCTBUH (B TOM YMCIIE M Ha MOPSIOK JeUCTBUMN, HAUMHAas C 3
KJjlacca), MaTeMaTU4eCKUM JUKTaHT, CpaBHEHHWE 4YHCEl M MaTeMaTHM4YeCKHX BbIpaKEHUI,
BBIYMCIIUTENbHBIE, U3MEPUTENbHBIE 3a]JaUl WU JPyrue FreOMETpUUYECKUE 3aaHusl.

[Tpu onieHKe MMCbMEHHBIX PA0OT 00YYaOLIMXCS 0 MaTeMaTUKe rpyObIMU OIIMOKaMH CIIETyeT
CUMTATh: HEBEPHOE BBIMIOJIHEHNWE BBIYMCICHUN BCIEICTBUE HETOYHOIO MPUMEHEHHs allrOpPUTMA,
HEMNpaBWIbHOE PELIeHHE 33Jayl, HEyMEHHE MPaBUIbHO BBINOJIHUTH W3MEPEHHE M MOCTPOEHUE
reoMeTpudeckux Guryp mo oodpasity. HerpyObiMu ommOkamMu CUATAIOTCS OIIMOKH, JTOMYIIIEHHBIE B
npolecce CHHCHIBAaHMS YHCIOBBIX JaHHBIX (MCKaK€HHE,3aMEHa), 3HAKOB apU(PMETHUYECKUX
NecTBUM, HapylieHne (popMyIUpoBKH Borpoca (OTBETa) 3a/1auu, MPaBHIBHOCTH PACIIOIOKEHUS
3amucei, yepTeskel, HeOOobIIas HETOYHOCTh B U3MEPEHUH U YePUYECHUH.

OneHka He CHWXKaeTcs 3a TpaMMaTHuYecKHe OLIMOKH, TOMyIeHHble B padote. Mckimouenue
COCTaBJISIIOT CIIy4au HAMCaHMsI TEX CJIOB U CIIOBOCOYETAHHUM, KOTOPBIE IIMPOKO UCIIOJIB3YIOTCS Ha



ypOKax MaTeMaTHK{ (Ha3BaHMsI KOMIIOHEHTOB U PE3yJIbTaTOB JACHCTBHMN, BEIMYHH U JIP.).
[Tpu oreHKe KOMOMHUPOBAHHBIX PabOT:
- OIICHKA «5» CTaBUTCSI, €CIM BCS paboTa BBINOIHEHA 03 OIMO0K;
- OLICHKA «4» CTaBUTCS, €CJIU B Pa0OTE UMEIOTCS 2-3 HEerpyOble OIIMOKH;
- OLIeHKa «3» CTAaBUTCS, €CIIU 3a]1aua pelieHa ¢ OMOIIBIO U MPABUIBHO BBIIIOJIHEHA YaCTh
JIPYruX 3a/1aHUT;
- OLICHKA «2)» MOXXET BBICTABIATHCS 32 HEOPEKHO BBINOJIHEHHBIC 3aJlaHUSl B TETPAIH, Kak
METO]I BOCIIUTATEIILHOTO BO3/ICHCTBIS Ha PeOEHKA.

[Ipu pemeHuu paboOT, COCTOSAMIMX U3 MPUMEPOB U JPYTUX 33JaHUil, B KOTOPHIX HE
[IPEIYyCMAaTPUBAETCS PELLICHHUE 3a/1a4:

Onenka «5» CTaBUTCSI, €CITU BCE 3a/1aHHsI BBIIOJIHEHO MPaBHIIBLHO.

Ornenka «4» CTaBUTCS, €CIIM JOMYIIEHbI 1-2 HerpyOble OIHOKY.

Orenka «3» CTaBUTCS, €CIIM AONYyIIeHBI 1-2 rpyObie ommoOku nim 3-4 Herpyosble.

Ornenka «2» MOXET BBICTABIIATHCS 32 HEOPEKHO BBIITOJHEHHBIE 331aHUsI B TETPAIN, KAK METOJ
BOCIIUTATEIbHOTO BO3ACUCTBHS HA peOEHKA.

ITpu ouenke paboT, COCTOAILIMX TOJIBKO U3 3a]1au ¢ TEOMETPUUECKUM COJIEpyKaHUEM (pelleHue
3aJja4 Ha BBIYKMCIIEHUE IPaJlyCHOM MEpBI YIJIOB, INIOIAJEH, OOBEMOB U T.J., 33]a4 Ha U3MEPEHUE U
HOCTPOEHHUE U JIp.):

Onenka «5» CTaBUTCSI, €CIIU BCE 3a/1a41 BBIIIOJIHEHBI ITPABUIILHO.

Onenka «4» cTaBUTCS, €claM JONyIleHbl 1-2 HerpyOble OIIMOKM MpH pelIeHuH 3aJad Ha
BBIUMCIICHUE WM U3MEPEHNE, TOCTPOEHUE BBIIOIHEHO HEOCTaTOYHO TOYHO.

OneHka «3» CTaBUTCs, €CIIM HE PELICHA OHA U3 ABYX-TPEX JaHHBIX 3a/la4 HA BBIYMCIICHHE,
€CIIM TIPY M3MEPEHHH JIOITYIIEHBI HEOOIBIINE HETOYHOCTH; TIOCTPOCHHUE BHITIOJIHEHO IMPABUIIBHO, HO
JIONYILEHb! OIIMOKU MpH pa3MELICHUU YepTexed Ha JucTe Oymaru, a Takxke Npu 0003HAuYCHUHU
reoMETpUUECKUX GUryp OyKBamu.

OrneHka «2» MOXET BBICTABJIATHCS 32 HEOPEXKHO BBIIIOJHEHHbIE 331aHUSI B TETPAAU, KAK METOJ
BOCIIMTATEIbHOIO BO3JEHCTBUS HA peOEHKA.
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KajiengapHo — TemMaTu4yeckoe IJIaHHPOBaHUE MaTepuasa

10 TEOMETPUU B 7 Kj1acce

Ne ypoka |/[laTta npoBenenust Tema ypoka Kou-Bo yacos
JIaH dakr
1 2 3 4 5
I'1aBa 1. HavajbHbIe reoMeTpruYecKne cBeIeHus 14 dbopmMHpoBaHHE Yy  yYalIUXCS

1. [Tpsimast u oTpe3ok 1 [IO3HABATEIILHOIO MHTEpeca K
2. Jlyu u yron 1 MaTeMaTHKE;
3. CpaBHEHHE OTPE3KOB U YIIIOB 1 - BOCIHUTaHUE TaKUX KadyecTB
4, M3mepeHne oTpe3koB 1 XapakrTepa, KaK YMEHHE
5. Pemwenue 3anau "M3mepenne oTpe3koB” 1 IPAaBUIIBLHO OpraHU30BBIBAThH
6. N3mepenne yrios 1 CBOM CaMOCTOSITENIbHBINA TPY/;
7. M3mepenue yrios 1 - BOCIIUTaHHE Yepe3 CojepKaHHe
8. CMeXHbIE U BEPTUKAIBHBIE YIJIbI 1 y4eOHOro MaTepuajga yMEHUs
9. HepHeHJII/IKyJ'ISIpHBIe IIPSAMBIC 1 pa6OTaTL B KOJIJIEKTUBE,
10. Pemenne 3agau " CMexHbIE U BEPTHKAJIbHBIE YIIIbI" 1 COTPYIHMYATh HE TOIBKO BO
11. Pemenue 3amay " CMeXHBIE U BEPTUKAIHHBIC YTIIBI" 1 BpeMsl pabOTHl, HO M BO BpeMs
12. Pemenue 3anay " CMexHble U BEPTUKAJIBHBIE YTIIbI" 1




13. [TonroToBka Kk KOHTPOJIBHOM padoTe. 1 IIPOBEPKHU €€ pe3yIbTaToB.
14, KonTposbHasi padora Nel mo Tteme: «HawaabHbie|l

reoMeTpuyecKme cBeJeHHsD)

I'nasa Il. Tpeyroabuuku 17 CIocoOCTBOBaTh  BHIPAOOTKE Y
15. TpeyroyIbHUKHN. 1 ydaluxcs JKEITaHUs u
16. IlepBblil NpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1 NOTPEOHOCTH HU3y4CHMS
17. IlepBblil NpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1 FCOMETPUH;
18. Menuanbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJIbHHUKA 1 [IPOAODKUTE  PAa3BUBATE HX
19. PaBHOGEIPEHHBIN TPEYTOJbHUK 1 CaMOCTOATCIILHOCTD 1
20. PaBHOGEIPEHHBIN TPEYTrOJILHUK 1 TBOpHCCTBO,
21. 2-1 IpU3HAK PaBEHCTBA TPEYTOJILHUKOB 1 BOCIIMTaHHE  APYKECKHX
22. 2-1 IpU3HAK PaBEHCTBA TPEYTOJILHUKOB 1 OTHOLICHHH.
23. 3-ii mpu3HaK PaBEHCTBA TPEYTrOJbHUKOB 1
24, Pemenue 3anay "[IpusHaku paBeHCTBa TPEYroJIbHUKOB" 1
25, OKpY’>KHOCTb 1
26. 3ajaun Ha TOCTPOEHUE 1
217. 3ajaun  Ha  [PUMEHEHUE  NPU3HAKOB  paBeHcTBa|l

TPEYrOJIHLHUKOB
28. Pemenue 3anaq "TpeyronbHuku" 1
29. Pemenue 3amau. [loarotroBka Kk KOHTPOJILHOM padoTe. 1
30. KonTpoJsbHasi pa6ora Ne2 no reme: «TpeyroabHukum» |1
31. AHaJIn3 KOHTPOJIbHOHM paboThl. Penienue 3amay. 1

I'nasa I1I. IlapaJjsienbHbie IpsiMble 11
32. ITpr3Haky napauieIbHOCTH NPSIMBIX 1 BOCIIUTAaHHE OTBETCTBEHHOCTH,
33. [IpakTnyeckue cnocoObl MOCTPOEHHUS  HapaijeNbHbIX |1 HaCTONYHBOCTH,

TPSIMBIX CaMOCTOSITENIbHOCTH;
34. Pemenue 3anay "[Ipu3Haku napamieabHOCTH NPSIMBIX" 1 - BOCIIMTAHUC  TIOJIOKUTCIIBHOT'O
35. AKcHOMa U CBOWCTBA NapaJuIeIbHBIX MPSIMBIX 1 SMOLIMOHAIBHOIO OTHOIIEHHSA K
36. CBolicTBa NapajuIeIbHbIX NPSIMbIX 1 TCOMETPHH, 5
37. Penienne 3amay "TlapaienbHpie npsiMbie” 1 - BOCIHMTAaHHE  pallMOHATBEHON
38. Penrenue 3anay "IlapannenbHble npsMble” 1 OpraHM3ali BpEMCHH,




39. Pemenne 3anay "[lapannensusie npsimplie” 1 - dbopMupoBaHue
40. [TonroroBka k KoHTposibHOU padore Ne 3 "Ilapamnenbhbie| 1l OpraHU30BaHHOCTH,
npsimMbie” JUCLUIIIIMHUPOBAHHOCTH;
41. Koutpoasnas paGora Ne3 mo Teme: «Ilapamnenbnbie|l - dbopmupoBanue
npsiMbIe» KOMMYHHKaTHBHBIX Ka4yecTB
42. Ananmu3 KOHTpoJpHOW pabdoTel Ne 3 "[lapamnenbnbie|l JIMYHOCTH: yMCHHUC BBICIYyLIATh
TpsIMBIe" cobeceJHMKA U BBICKA3aThb CBOE
MHEHHUE;
- (opmupoBaHUE JIMYHOCTHBIX
KAayecTB: TOYHOCTb M SICHOCTb
CJIOBECHOT'O BBIPAYKEHUSI MBICIIH.
CooTHomenust Mexxgy cropoHamu u  yraamu|20 BocnuteiBate B ywamuxcs
TPeyroJbHUKA yMEHUe CIIyIlIaTh CBOETO
43. CyMMa YyIJIOB TPEYTOJIbHHKA. 1 TOBapHILa, YyBCTBO
44, CyMMa yIJIOB TPEyroJbHUKa 1 B3aMMOIIOMOIIN "
45, CoOTHOIIEHHs MEX/1y CTOPOHAMU U YIJlaMu TpeyroyibHuka |1 B3aUMOIIOAICPIKKH.
46. COOTHOLIEHUsI MEKIY CTOPOHAMH U YTJIaMU TpeyrojbHUKa |1 CriocobcTBOBaTE  MOBBILICHUIO
47. HepaBeHCTBO TpeyrojbHUKA 1 AKTUBHOCTH yHalllMXCsl Ha YPOKC,
48. PelneHue 3a1a4 1o TeMe 1 TIOBBIICHHIO TPaMOTHOCTH
49. KontpoabHast padora Ned mo teme: «CooTHomenmue|l YCTHOH M TTUCbMCHHOM PetH.
MesKAy CTOPOHAMM M YIJIAMH TPeyroJbHUKa))
50. AHaiM3 ~ KOHTPOJBHOM  paboTHI. ITpsimoyronbHble| 1
TPEYroJIbHUKU
51. IIpsAMOYTOJIBHBIN TPEYTOJIBHUK U €r0 CBOKMCTBA 1
52, IIpsAMOYTOJIBHBIN TPEYTOJIBHUK U €r0 CBOKMCTBA 1
53. [Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB 1
54, IIpsAMOYTOJIbHBIN TPEYTOJIBHUK U €r0 CBOKWCTBA 1
55. PaccrosiHre OT TOYKH 10 NPSAMOM, MEXy HapajulesbHbIMA|1
IPSIMBIMH
56. [TocTpoenune TpeyrojibHUKA MO 3-M 3JIEMEHTaM 1
S57. ITocTpoeHHE TPEYTOIBHMKA 110 3-M HJIEMEHTaM 1




58. ITocTpoeHne TpeyroyibHUKA MO 3-M J1€MEHTaM 1
59. Pemenue 3amaq "Tpeyroapauku” 1
60. [lonroroBka K  KOHTpoJbHOM  pabore  Ne 511
"IIpstMmOyTonbHBIN TPEYrOJIbHUK, IIOCTPOEHUE
TpeyroJbHUKA"
61. KontposbHas padora NeS. 1
62. AHann3 KOHTPOJILHOM paboTel. Perenne 3amad. 1
Hrorosoe noBTropeHue 9 CO37aTh YCJOBHS Ui Pa3BUTHS
63. IToBropenue. HauanbHble reOMETPHUECKUE CBEJICHHS MOTHBALUH JTUYIHOCTH K
64. IIpu3Haky paBeHCTBA TPEYrOJIbHUKOB 1 ITO3HAaHHIO MHpa, ApYroro
65. HtoroBasi koHTposbHAsE paboTa Mo reomerpuu 3a Kypc 7|1 1CJI0BCKA, cebst; .
Kjacca CIocoOCTBOBATh BOCITUTAHUIO Y
66. [lapannenpHble npsMbie 1 HIKOJIEHUKOB 1yBCTBa
67. 3ajaud  Ha IOCTPOEHHWE:  CepeauHa, Omccekrtpuca,|l [aTpuoTHsMma, HCHHOCTHOTO
HEPIEHIUKYIAPHOCTD, MAPALIEAbHOCTh, TPEYTOIbLHHUK OTHOIICHUA K MPUPOAHOMY M
68. COOTHOILIEHNE MEXKYy CTOPOHAMH TPEYTOJIbHUKA 1 KYyIbTypHOMY HaCIeuIo

poaHoro kpas, Poccuu, Bcei
IIJIAHETBI

Ka.ﬂeﬂuapno - TEMATHIECCKOC IIJIAHUPOBAHUE

M0 TreOMETPUH
Knacc 8

KonunyectBo yacoB no yueGHOMY Iu1any :68

Bceero 68 uac; B Henenro 2 yac.

[T1aHOBBIX KOHTPOJBHBIX PAOOT S .

[1nanoBbIX 71a00paTOPHBIX PadOT -, MPAKTUYECKUX paboT -
[TnanoBsix mpoekToB_l «Benukas u morydas teopema Iludaropa»
[Ipomexyrounas (rogosas) arrecranus — KontponapHas pabota

Hnannponaﬂne COCTABJICHO HA OCHOBE:




['eomerpus. COOpHHMK paboumx mporpamMm. 7—9 Kiaccel : mocodue st yuuTesei obmeoopa3oB. opranu3anuii / [coct. T. A. Bypmuctposal.
— 2-e u3n., nopad. — M. : Ilpocsemenue, 2017. — 95 c.

YueOuuk__ [ 'eomempus. 7 — 9 kinaccel: yaeOHUK J1s 001eoopa3oBatTenbHbix opranu3anuil/ [JI. C. Aranacsu, B. @. byry3os, C. b. Kagomies u
ap.] — 7 — e uzpanue. — M.: [Ipocsemenne, 2017. — 383c.

MenpaukoBa H.b. KonTponpHble paboTsel mo reomerpun. 7 kimacc: k yueOHuKy JI.C. Aranacsna, B.®. byry3osa, C.b. Kagommesa u ap.
«I"'eometpus 7-9». ®I'OC — M.: U3narenbcTBO «IK3amen», 2016.

KajiennapHo — TeMaTn4yeckoe IJIAaHHPOBaHUE MaTepuaJia

10 TeOMETpUM B § Kiacce

Ne ypoka

Jdara npoBenenust

Tema ypoka

KoJ-Bo yacoB

BocnurareanHad 3ajgadya

IV1aH ¢pakr
1 2 3 4 S) 6
I'maBa V. YeTbIpexyrojibHUKHU BOCIIUTAaHHE MOTHBOB Y4EHMUS,
1. 1 NOJIO)KUTEIBHOIO  OTHOIIEHUS K
IoBTOpenue. MOJYYCHUI0  3HAHWM;  BOCIUTaHHE
JUCLUIUINHUPOBAHHOCTH, BOCIIMTAHUE
2. IosTopenue. 1 ACTETUYECKUX IIPEICTABICHUMN.
3. BxoaHasi KOHTpoJIbHas1 padoTa 1 pa3BUBaTh HaBBIKM PabOTHl B Mapax;
4, MHOTroyroJibHUKH 1 (opmuposars KT HaBbikK
5. MHOroyrojabHUKH 1
6. ITapasuienorpamm 1 Tpanenus 1
7. ITapannenorpamMm u Tpanenus 1




8. [Tapanenorpamm u Tpanenus 1
0. [Tapamienorpamm u Tpamenus 1
10. [Tapamenorpamm u Tpanenus 1
11. [IpsimoyronbHUK, poMO, KBaapat 1
12. [TpsiMoyronbpHUK, poMO, KBagpaT 1
13. [IpsimoyronbHUK, poMO, KBaapat 1
14, [TpsiMoyronbpHUK, poMO, KBagpaT 1
15. Pewenue 3anau 1
16. Koumponvnaa  paboma Nel no  meme:|l
«Hemuvipéxyzonvnukuy
I'nasa VI. Ilnomaae 14
17. [lmomaaes MHOrOYroJIbHUKA. 1 CIoCcoOCTBOBATH (hopMHUPOBAHHIO
18. T11011a/1b MHOTOYTOJIbHHKA. 1 OTBETCTBEHHOTO OTHOIIICHHUSI K
0o0y4eHwuto, TOTOBHOCTHU u
19. [Imomaam mapanienorpamMmma, Tpe-yrojibHuka u|l N
Tpanem MOOMJIN3AIUU YCUIINH HA BBIMOJIHEHUE
P 3a/laHusl, CIOCOOHOCTH  NPOSIBUTH
20. [Tnomanu mapamienorpaMma, Tpe-yrojibHuka u|l
HauOOJIBIIYI0 AKTUBHOCTH BO BpeMs
Tparieii ero BBITOJIHEHUS; BOCITUTHIBATh
21. IInomanu mnapauienorpamma, Tpe-yrojipHuka H|(l KyJBTYpY Y4eGHOTO Tpy/a, HABBIKOB
Tpanenu1u parroHaIBFHOTO pacxo/I0BaHuUs
22, [Inomanu mnapamienorpaMma, Tpe-yrojibHuka u|l BpEMEHH yMeHHe 06BEKTHBHO
Tpanennu OLICHUBATh pe3yIbTaThI CBOETO
23. [nomaau mnapamienorpamMma, Tpe-yroibHuKa u|l Tpy/ia, TAKOHHUHYIO
Tparncunn MaTeMaTHYeCKyl0  pedb, KYJIBTYPY
24, [nomaau mnapamienorpamMma, Tpe-yroibHuKa u|l TIOBeICHHS npu BEITIOMHEHHH
Tpanenuu IPYIIIOBON u VHIMBHTyaJIbHOU
25. Teopema [Tudaropa 1 paGoThL.
26. Teopema [Tudaropa 1
27. Teopema [Tudaropa 1
28. Pemenue 3amau 1
29. Pemenue 3amag 1
30. Koumpononaa  paboma N2 no  meme:|l

«lInowaourn




I'naBa VII. Ilogo0HbIe TPpeyroJbHUKH

[N
©

31. Omnpenenenne mo100HBIX TPEYTOJIHBHUKOB. 1

32. Omnpenenenne mog00HbIX TPEYTOJIbHUKOB. 1

33. [Tpu3naku nono6ust TpeyroabHUKOB 1

34, [Tpu3Haku mo100us TPEYTOIBHUKOB 1

35. [Tpusnaku no100us TPEYroIbHUKOB 1

36. [Tpu3Haku o100 TPEYTOIBHUKOB 1

37. [Tpu3Haku o100 TPEYTOIBHUKOB 1

38. Koumponvnas paooma Ne 3 no meme «Iloooonuie|l
mpey2onbHUKU)

39. [Ipumenenue mogo0usl K JAOKa3a TEJIbCTBY TeopeM|l
U PEIICHHIO 3a71a4

40. [IpumeneHnue mogo0usl K JAOKa3a "TEJIbCTBY TeopeM|l
U PEUICHUIO 3a71a4

41. [IpumeneHnue mogo0usl K JAOKa3a TEJIbCTBY TeopeM|l
U PEUICHUIO 3a71a4

42. [Ipumenenue nmomo0us K 0OKa3a"TEIbCTBY Teopem |l
U pEUICHHIO 3a7a4

43. [Ipumenenue momo6ust K JOKa3a "TEIbCTBY Teopem |1
U pEUICHHIO 3a7a4

44, [Ipumenenue momo0us K JOKa3a "TEIbCTBY Teopem |1
U pEIICHHIO 3a7a4

45. [Ipumenenue momo0us K JOKa3a "TEIbCTBY Teopem |1
U peIICHHIO 3a7a4

46. CooTHOIIEHUS MEXJIy CTOpOHaMH U yriamu|l
MPSIMOYTOJIBHOTO TPEe-yrOJIbHUKA

47. CooTHOIIEHUS MEXIy CTOpOoHaMH U yriamu|l
MPSIMOYTOJIBHOTO TPEe-yroJIbHUKA

48. CooTHOIIEHUS MEXIy CTOpoHaMH U yriamu|l
PSIMOYTOJIBHOTO TPEYToJIbHHKA. Pemenue 3a1aq

49. Koumpononaa  paboma Ned no  meme:|l

«Coomuouwenus Me.ucdy Cmoponamu u yziamu

(dhopmupoBarth OTHOILICHUE K
00pa30BaHUI0 KaK K BaKHEUIIEMY H
HE00X0IMMOMY,

IPOAOKUTE (POPMHUPOBAHUE HABBIKOB
ACTETUYECKOTr0 O(OpMIICHHUS 3amuceit
B TETPaIH;

puy4yarb K YMEHHIO oOOwIaTbCcsl U
BBICITYILINBATh APYTHUX;

BOCIIUTaHUE CO3HAaTEJILHOU
JUCIUTLINHEL

pasBuUTHE TBOPYECKOMN
CaMOCTOSTEIbHOCTH U HHUIIMATHBBI;
CTUMYJIUPOBATH MOTHBAITAIO u

HHTEPEC K UBYUCHHUIO TCOMETPHUU.




NPAMOY20/I1bHO20 MPEY2OIbHUKA)).

I'naBa VIII. Oxkpy:xHOCTH 17
50. KacarenbHast K OKpY>KHOCTH 1 BOCIIUTaHME yMEeHHs paboTaTh B Mape;
51, KacarenbHast K OKpY>KHOCTH 1 B3aMMHOM  OTBETCTBEHHOCTH 32
52. KacarenpHast K OKpyKHOCTH 1 pe3yabTaThl y4ebHOro TpyAaa,
53. I{eHTpanbHbIE ¥ BIVCAHHBIE YTIIbI 1 HIpUBUBATh 1yBCTBO
o4, I{eHTpasbHBIEC U BIVICAHHBIC YIJIbI 1 CaMOKPHTHYHOCTH B OLCHKE CBOCH
55. [leHTpaIbHbIC U BITUCAHHBIE YIJIbI 1 paboThl  mapsgy ¢ HyBCTBOM
56. I{eHTpanbHbIE U BIMCAHHBIE YTJIbI 1 YBCPCHHOCTH B MPABUIILHOCTH — €C
o7. YeTslpe 3aMedaTeIbHble TOYKH TPE YT OJIbHUKA 1 BRITOHCHITT, BOCITHTARHC

II03HABATEJILHOTO UHTEpeca K

58. YeThIpe 3aMedaTebHble TOUKU TPEyroJbHHKA 1 pemMery.
59. YeTbIpe 3aMeyaTeNbHble TOUKH TPE "yroJIbHUKA 1
60. BnucanHas u onucaHHas OKpy»XK "HOCTH 1
61. BrnincanHas 1 onycanHasi OKpYX "HOCTH 1
62. BnucanHas u onucaHHas OKpYXK "HOCTH 1
63. BnucanHas u onucanHas OKpy»XK "HOCTH 1
64. Pemenue 3a1au no reme «OKpY>KHOCTb)» 1
65. Pemenue 3anay no teme «OKpy>KHOCTH) 1
66. Koumponvnaa paboma Ne 5 no meme:|l

«OKpyscnocmoy

IloBTOpEHHE. 2
67. IToBTOpenue. Pemenne 3anauy 1
68. [ToBTOopenue. Pemenue 3amau 1

Ka.ﬂeﬂuapno - TEMATHIECCKOC IIJIAHUPOBAHUE

mo _reoMEeTprun

Knacc 9

KonmdaecTBo yacoB 1o yueOHOMY TU1aHy 68

Bceero 68 yac; B Henenro 2 yac.




[11aHOBBIX KOHTPOJBHBIX paboT 5
[TmanoBbIX 1a00PATOPHBIX pabOT -, MPAKTHUECKUX PadOT -
ITpomesxyrouHnas (rogosasi) arrecranus — KonrponbHas pabora

I[InanupoBaHue cocTaBjieHO Ha ocHOBe: ['eomerpus. COOpHHUK paboumx mporpaMm. 7—9 Kiacchl : mocoOue il yauTelen
00meo6pasoB. opranm3anuii / [coct. T. A. Bypmucrposa]. — 2-e uza., nopad. — M. : IIpocsemenue, 2014. — 95 c.

Yueonuk__ [eomempus. T — 9 xnaccel: yueOHUK 17151 001eoopazoBatenbHbix opranusanuii/ [JI. C. AranacsH, B. @. byty3oB,

C. b. Kagomues u np.] — 7 — e uznanue. — M.: [Ipocsemenue, 2017. — 383c.
KHWMsi:  KontponbHble paboTsl 1o reometpus. 9 kinacc. Mensaukosa H.b. 2016

KaJIeHIlapHO — TEMATHYIECCKOC IVIAHUPOBAHUEC MaTEpUuajia

I10 rCOMCTPHUHN B 9 knacce

Ne ypoka |/lata mpoBenenust Tema ypoka Koua-Bo BocnurareabHasi 3aa4a
4acos
IV1aH paxr
1 2 3 4 3) 6
IoBTOpeHue 3
1. IloBTOpeHune 1
2. IToBTOpEeHME 1
3. BxoaHast KOHTpoJIbHaAs1 padoTa 1
I'nasa I X. Bektopbl 12 CoJeiicTBOBaTh BOCIIUTAHUIO HHTEPECA K
4. IToHsTHE BEeKTOPA. 1 MaTeMaTHKe, BOCIHUTHIBATH  UYYBCTBO
S. [TonsiTue BekTOpA. 1 CaMOKOHTPOJIS npu BBITIOJTHCHUH




6. Ci10’keHMe ¥ BBIYUTAaHNUE BEKTOPOB 1 CaMOCTOSITEIBHOU paboThI;
7. CrnoxeHue ¥ BHIYMTAHNE BEKTOPOB 1 CIIOCOOCTBOBATh BOCIIUTAHHIO
8. Ci10)keHME U BBIYMTAHNUE BEKTOPOB 1 TPYNOJIIOOMs M HAaCTOWYMBOCTH B
9. Cl10)K€HUE U BBIUNTAHUE BEKTOPOB 1 AOCTHIKCHMM  LCJIM  IIpH  PCLICHUHN
10. YMHOXkeHue Bekropa Ha yucno. IIpumenenue|l IPaKTUICCKHUX 3a/1at,
BEKTOPOB K PELICHUIO 3374
11. YMmHOkeHue Bektopa Ha yucio. [Ipumenenue|l
BEKTOPOB K PELICHUIO 3374
12. YMHOXkeHue Bekropa Ha yucno. IIpumenenue|l
BEKTOPOB K PELICHUIO 3314
13. YMmHokeHue Bektopa Ha uyucio. IIpumenenwue|l
BEKTOPOB K PELICHUIO 33714
14. VYMHOXeHue BekTopa Ha uucino. [Ipumenenue|l
BEKTOPOB K PELICHUIO 3aj1a4
15. Konrpoabnas padora Ne 1 1
I'naBa X. MeTtoa koopauHat 10
16. Koopaunatsl BekTopa 1 Bocnuranue CaMOCTOSITEJILHOCTH,
17. KOOpAHHATEI BEKTOpA 1 YBa)XXUTEJIBLHOTO OTHOIIEHHUS K
18. IIpocreimue 3a1auu B KOOpAU "HaTax 1 OKPYRATOIIHM, -~ YMCHHMA - AOBOHTE
= mo0oe yueOHOe 3aJaHKe 10 KOHIIA
19. [Ipocreiimme 3a1a4n B KOOpAXM "HATaX 1
20. IIpocreimue 3a1au B KOOpAU "HaTax 1
21, YpaBHEHMsI OKPYKHOCTHU U IIPSIMOU 1
22, YpaBHEHUSI OKPYKHOCTHU U NPSIMOK 1
23. YpaBHEHMsI OKPYKHOCTHU U IIPSIMOUN 1
24, Pemenue 3amay 1
25. Konrtposabnasi padora Ne 2"Bekrtopsl. Meroa|l
KOOpAUHAT'"
I'maBa XIl. CootrHomenuss Me:xkay cropoHamu u|l4 CIocOOCTBOBAaTh  Pa3BUTHIO  YMEHHS
yriiaMu TpeyroabHuka. CKajsipHOe NpPOM3BelAeHHE aHAJIM3UPOBATh U yCTaHaBJIMBATh
BEKTOpPOB MIPUYUHHO - CJIEZICTBEHHbBIE CBSA3HM Yepes
26. CHHyC, KOCUHYC, TAHT'€HC, KOTAH TEHC YyIJIa 1 paboty ¢ 3agaueii,
217, CuHyC, KOCUHYC, TAHT€HC, KOTAH TEHC yria 1 pa3BUBaTh  JIOTHYCCKOC  MBINUICHHC,




28. CuHycC, KOCUHYC, TAHT€HC, KOTAH "TEHC yIJia 1 namsTh, BHUMaHHE,
29. CooTHomieHnss  MeXIy cropoHamMu u  yriiamun|l pa3BUBaTh HABBIKM CAMOCTOATEIBHOWU U
TPEYroJbHUKA TBOPUYECKOI pabOTHI
30. CooTHomieHUs  MeXIy CTOpOHamMH U yriamu|l pa3BUBAaTh HABBIKM MaTEMaTHYECKOH
TPEYroJbHUKA peuu,
31. CooTHoleHHsT  MeXAQy CTopoHaMH W yriamu|l CIOCOOCTBOBATh  PAa3sBUTHIO  HABBIKOB
TPeyroIbHUKA KOHTPOJISI U CAMOKOHTPOJIS;
32. CooTHomieHHsT  MeXay  CcTopoHaMH W yriaamu|l pa3BHBATh HABBIKH PaOOTBHI B IPyIIIe
TPEYTrOJIbHUKA
33. CooTHolleHHs  MEXIy CcTopoHamMu u  yriiamu|l
TPEYroJbHUKA
34. CooTHolIeHHs ~ MEXIy CTOpoHaMH W yriaamu|l
TPEYroJbHUKA
35. CkansipHO€ TPOU3BE/IEHNE BEKTO "POB 1
36. CkansipHO€ POU3BE/IEHNE BEKTO "POB 1
37. CxajsipHOE TTPOU3BEICHUE BEKTO "POB 1
38. Pemenue 3amau 1
39. Konrtpouabnasi padora Ne3 «CooTrHomenuss mexny |l
CTOPOHAMH M YIJIaMHu TpeyrojbHuka. CkajiasipHoe
NpOou3Be/iecHHe BEKTOPOB)
I'aasa XI1. /lsiuHa okpyskHOCTH ¥ UIomaab kpyra |12
40. ITpaBUIbHBIE MHOTOYTOJIBHUKH 1 BOCIIUTAaHUE CpPEACTBAMU MaTEMaTUKU
41. [TpaBuiIbHBIE MHOTOYTOJIBHUKHU 1 KYJIBTYpPBI JIMYHOCTH, IMOHUMaHue
42. [TpaBubHBIE MHOTOYTOJIBHUKHU 1 3HaYUMOCTHU MaTeMaTUKU B
43. IIpaBriIbHBIE MHOTOYTOJIBHUKHI 1 TIOBCE/IHEBHOM JKU3HN
44, JllnHa OKpPY)KHOCTH W IUIOIIAJb Kpyra 1 IIPUBUBATH ydaluMes HaBBIK
45, JITHEA OKDYKHOCTH H TMIOMIATS KPYra 1 CaMOCTOSITENIBHOCTH B pabore;
26. TiiMHa OKPYKHOCTH M ILIOMAIb KDY 1 BOCIIUTHIBATL  yMEHUE paGOIaTb c
47. JlnMHa OKpY)KHOCTHM W IUIONIaJb Kpyra 1 FIMCTOTIEHCA HH@O.p Manmen °
HEOOBIYHON CUTyalH; -BOCIUTHIBATH
48, Peenne 3afas 1 yBaXEHHE K MaTeMaThKe, yMEHHeE
49. Pemenne 3anau 1 BUJICTh MaTeMaTHUYECKHUEe 3a/1a41 B
50. Pemenue 3agau 1




51. KoutpoabHasi padora Ned "J[nuHa okpy:kHocTH H|1l OKpYXaroIleM Hac MUpe
IJIOIA1b Kpyra'"
I'nasa XII1. /IBu:kenust 6
52, IlonsiTue nBUKEHUS 1 CTUMYJIMPOBAHUE II03HABATEJILHOU
53. [ToHsATHE NBUKEHUS 1 AKTUBHOCTH y4allluXcs;
54, [TapaienpHbI NEPEHOC U TOBOPOT 1 BOCITUTaHHE KYJIBTYPBI
95. IlapasienbHblil IEpEHOC U TOBOPOT 1 KOHCTPYKTUBHOTO MBIIICHHS,
56. Pemenue 3anau 1 KyJIbTYpbl BIQJICHUS MaTeMaTHUECKUM
57. Pemenue 3amau 1 A3BIKOM,
HayvajibHble cBeleHUs U3 CTepeoMeTpun 4 BOCIINTAHAC  JIMIHOCTHBIX — Ka4CCTB,
58, MHOTOrpAHHUKH 1 o0ecreunBaromux IPOAYKTUBHYIO
5. MHOTOTPaHHRKKH 1 UCTIOJIHUTEIIbCKYI0O ¥ TBOPYECKYIO
60. Tena v NOBEpXHOCTH BpalleHUs 1 ACATCILHOCTD.
61. Tena v NOBEpXHOCTH BpaleHUs 1
IloBTopenue. Pemenne 3agay. OO0 axcumomax|/ COZICMCTBOBATh BOCIIMTAHUIO HHTEpECa K
MJIAHUMETPUH MaTeMaTHKe, AKTHUBHOCTH,
62. [loBTOpEHME. 1 MOOUJIBHOCTH, YMEHUS 00IIaThCs
63. [loBTOpEHue. 1
64. [loBTOpEHue. 1
65. HNrorosasi koHTpoJibHasi padora Ne § 1
66. Pemenue 3aau. O6 akcuoMax MjIaHUMETPUN 1
67. Pemenue 3anay. O6 akcuoMax IIIaHUMETPUH 1
68. Pemenue 3anau. O6 akcnoMax MjIaHUMETPUHU 1




