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IHosicHuTe/IbHAA 3aMIMCKA.

OBnageHne ydaniuMHUCAd CUCTEMOM TE€OMETPUUYECKHX 3HAHUW W YMEHUU
HEOOXOAMMO B TOBCEIHEBHOM XU3HU ISl U3YYCHHUS CMEXHBIX TUCIUIUIMH H
MPOJIOTIKEHUS 00pa30BaHMUS.

[IpakTHueckass 3HaYUMOCTh HIKOJBHOIO Kypca NeOMETpUH OOYCJIOBIIEHA TEM,
9T0 €€ OO0BEKTOM SBIAIOTCS MPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHbBIC
OTHOLIEHUS JEHCTBUTEIBHOIO MUpa. ['eomeTpuyueckas NoAroToBKa HEOOX0AUMa JIJIst
IMOHUMAaHWs IPUHIIMIIOB YCTPOMCTBA M MCIOJB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHSA HAYYHBIX W TEXHUYECKMX MOHATHNA M uaed. Marematuka sBISETCS
A3BIKOM HAYKH U TeXHUKHU. C €€ MOMOIIBI0 MOAEIUPYIOTCS U U3YYarOTCs SBJICHUS U
IIPOLIECCHI, TPOUCXOAIINE B IIPUPOJIE.

['eoMeTpusi BIIAETCS OIHMM W3 OIOPHBIX IMPEAMETOB OCHOBHOM WIKOJBI: OHA
o0ecrneunBaeT U3y4yeHue Apyrux JUCHMIUIMH. B mepByro ouepenb 3TO OTHOCHTCS K
npeAMeTaM €CTECTBEHHOHAYyYHOIO0 IIMKJIa, B YAacTHOCTU K ¢usuke. PaszButue
JOTUYECKOTO MBIIUIEHUS] y4yalluxcs Ipud OOY4YEHUM T'€OMETPUM CIOCOOCTBYET
TAaK)K€ YCBOCHMIO NIPEIMETOB T'YMAaHHWTAapHOro HHWKIA. [Ipaktmueckne ymeHUs H
HaBBIKM T€OMETPUUECKOI0 XapakTepa HEOOXOIUMbI JUIsl TPYAOBOM AESITEILHOCTH U
npo(hecCUOHATBHON NOATOTOBKH IIKOJIBHUKOB.

Pa3Butme y ydyammxcs TpPaBWIBHBIX MNPEACTABICHUA O CYIIHOCTH U
IIPOMCXOKACHUM T€OMETPUYECKUX aOCTpakUuil, COOTHOLIEHHH pEaJbHOr0 U
UJICAIBHOTO, XapakKTepe OTPaXEHUs MATEMAaTUYECKOM HAyKOW SBICHUN U
IIPOLIECCOB  PEAJIbHOIO MHUpA, MECT€ TIE€OMETPUM B CUCTEME HAYyK U PpOJIH
MaTEMaTHYECKOr0 MOJEIMPOBaHWs B HAYYHOM TIIO3HAaHMM W B  IIPAKTUKE
CIOCOOCTBYET (POPMHMPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YYALIUXCSA, a TaKKe
(GOpMHUpPOBaHMIO KAayeCTB  MBILIUICHUS, HEOOXOAMMBIX Uil  ajanTalud B
COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE.

TpeOyst OT yyaluxcsi yMCTBEHHBIX U BOJIEBBIX YCUJIMIA, KOHIICHTPALMU BHUMaHUS,
aKTUBHOCTH Pa3BUTOr0 BOOOpaXKEHUS, TE€OMETPHUsl Pa3BUBAECT HPABCTBEHHBIC YEPThI
JUYHOCTA  (HACTOMYMBOCTb, UENEYCTPEMJIEHHOCTb, TBOPYECKYIO aAKTHBHOCTD,
CaMOCTOSATENILHOCTh, OTBETCTBEHHOCTb, TPYIOJIIOOME, AMCUUIUIMHY U KPUTUYHOCTD
MBILUIEHUSI) M YMEHHE AapryMEHTHPOBAHO OTCTaWBaTh CBOM B3TJAABI U
yOexieHus, a TakKe COCOOHOCTh MPUHUMATh CAMOCTOSTENbHBIE PEIICHHUS.

['eoMeTprsi CyIIECTBEHHO pACIIMPAET KPYro30p Y4YaIUMXCs, 3HAKOMsS HX C
WHAYKLIYEH U JenyKuuei, 0000IIeHreM U KOHKPETH3auel, aHaIu30M U CUHTE30M,
Kiaccudukanuen u cucremMaTu3anuen, abcTrparupoBaHiueM, aHajaorueil. AKTUBHOE
UCTOJIb30BAHME 33Ja4 Ha BCEX ATanax y4eOHOro IMpolecca pa3BUBACT TBOPUECKHUE
CIOCOOHOCTH IIKOJIbHUKOB.

[Tpu oOyuennu reomeTpun HOPMUPYIOTCSI YMEHUS U HABBIKM YMCTBEHHOT'O Tpyia
— IUIAaHUPOBaHUE CBOEH paloThl, MOMCK PALMOHAJBHBIX MyTe €€ BBHIMOIHEHUS,
KpUTHYECKas OlLleHKa pe3yibTaToB. B mporecce 0OydeHUs: TeOMETpUM IIKOJIbHUKA
JOJDKHBI Hay4YMThCsl M3JIaraTb CBOW MBICIIH SICHO M MCYEPIIBIBAIOLIE, JIJAKOHUYHO U
€MKO, MPHOOPECTH HAaBBIKK YETKOIO, aKKypaTHOTO M TPAaMOTHOTO BBIMOJIHEHMS
MaTeMaTUYECKUX 3aIIUCE.

Baxneinmen 3amadyeil IIKOJIBHOIO Kypca T'E€OMETPUM SBJISAETCA Pa3BUTHUE



JIOTMYECKOTO0  MbllUieHus — yvamuxcs. CamMu  OOBEKTBI  T€OMETPUYECKHUX
YMO3AKJIIOYEHUA W TMPUHATBIE B TE€OMETPHUM IpaBuia UX KOHCTPYHPOBAHUSA
CHIOCOOCTBYIOT (POPMUPOBAHHMIO YMEHHU OOOCHOBBIBATH M JIOKA3bIBATh CYXKICHUS,
IIPUBOJUTDH YETKUE OMPEACIICHUS, PA3BUBAIOT JOTUYECKYIO UHTYUIINIO, KPATKO U Ha-
[JISIHO BCKPBIBAIOT MEXAHU3M JIOTHYECKHUX MTOCTPOEHHUM U y4aT UX NPUMEHEHUIO.
Tem cambpiM TreoMeTpusi 3aHHMAET Beaylllee MECTO B (POPMHPOBAHUU HAYYHO-
TEOPETUYECKOTO MBIIIJIEHHS IIKOJIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHIO MareMaTukd, (OpMUPYsS TOHUMaHUE
KpacoThl U U3AIIECTBA MAaTEMAaTUYECKUX PACCYKICHHM, CIIOCOOCTBYSI BOCHPHUSATHIO
reOMETpUYECKUX (OpM, YCBOCHHUIO TMOHITUSA CHUMMETPUH, TE€OMETPHUS BHOCHUT
3HAYUTENIbHBI BKJAQJ B JCTETUYECKOE BOCIIMTAHHWE Yydaluxcsa. EE wu3yudeHue
pa3BUBAaeT BOOOPAKEHHE IIKOJIBHUKOB, CYIIECTBEHHO OOOTalllaeT M pa3BUBACT HX
MIPOCTPAHCTBEHHBIE MPEACTABICHHUS.

Konuenuust nporpaMmmsi.

['maBHOM 1B 00pa3oBaHUsl ABJISETCS Pa3BUTHE PEOCHKA KaK KOMIIETEHTHOU
JUYHOCTH MYTEM BKJIIOYEHHUSI €r0 B Pa3JIMYHbIC BUJbI IIECHHOCTHOM YEJIOBEUECKOM
JIeATeILHOCTH: y4de0a, ITO3HAHMS, KOMMYHHUKAIHA, IPOPECCHOHATBHO-TPYI0BOM
BBIOOp, JMYHOCTHOE CaMOPa3BUTHE, IIEHHOCTHBIC OpPHUEHTAIIMH, TOHCK CMBICIIOB
KuzHeaeaTeNbHoCTU. C 3TUX MO3UIMA 00y4YeHHUE PacCMATPUBAETCA KaK IPOIECC
OBJIQZICHUS HE TOJBKO OMNPEACICHHOM CYMMOW 3HAaHUM MW CHUCTEMOM
COOTBETCTBYIOIIUX YMEHHUM M HABBIKOB, HO M KakK IIPOLECC OBJIAJACHUS
KOMITCTCHIIUSIMU.

PabGouas mporpamma ydueOHOTO mpeamera «l'eomerpus. 7-9 Kimacc» cocTaBlieHA
HA OCHOBAHHMH CIEAYIOIMNX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:
1.denepanbHOTO rOCyAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAAPTa OCHOBHOTO
oO1iero oOpazoBanusi / MunuctepcTBo oopazoBanus u Hayku PD. — M.:
[Ipocsemenne, 2011 (Ctanaaptel BToporo nokosienus). [Ipukaz Munucrepcra
oOpazoBanus u Hayku P® ot 17.12.2010 Ne 1897.
2.OyHAaMEHTAILHOTO siipa cojaepkaHusi obmiero ooOpaszoBanus /Iloxg pen. B.B.
Koznosa, A.M. Konnakosa. M.: [Ipoceemenue, 2011.
3.®enepansHoro 3akona PO "O6 obpazoBannu B Poccuiickoii @eneparmu” Ne 273-
@3.
4.CanlluHa 2.4.2.2821-10.
5.0cHoBHOI 00pa30BaTEILHOM ITPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs OT
28.08.2015.
6.Paboueit mporpammer k yueOHuky JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9
KJIACCHI: yaeOHoe nocobue TUTST 0011e00pa3oBaTeIbHbBIX
opranuzauuii/B.®.byty3oB. M.: [Ipocsemienue, 2016.

OOpa3oBaHre B  COBPEMEHHBIX  YCJIOBHSIX  NPU3BAHO  00OECIEUUTH
(YHKIMOHAIBHYIO TPAaMOTHOCTh M COLMAIBHYIO aJanTaluio OOydaroluxcs Ha
OCHOBE TNPUOOpPETEHUsST HMMHU KOMIIETEHTHOCTHOTO OmbiTa B cdepe yyeHwus,
MO3HAHUS, MNPOPECCHOHATBHO-TPYAOBOIO BbIOOpa, JMYHOCTHOIO  Pa3BUTHUA,



LIEHHOCTHBIX OPHUEHTAIllMd W CMBICIOTBOPYECTBA. OTO MPEAONPEAECIISET
HaIPaBJICHHOCTH LieNeld o0yueHus Ha (GOPMUPOBAHUE KOMIIETEHTHOW JMYHOCTH,
CIOCOOHOM K JKM3HENESATENIbHOCTH M CAMOOMPEACICHUIO B HH(POPMALOHHOM
oO1IeCTBE, ICHO MPECTABIISIIOIICH CBOM MOTEHIIMAIbHBIE BO3MOXXHOCTH, PECYPCHI U
CTIOCOOBI pean3aliii BHIOPAHHOTO KU3HEHHOTO MYTH.

Lenn 00yyenusi reoMmeTpUm:

® OBJIJICHUE CUCTEMOI reOMETPUYECKUX 3HAHUN U YMEHHM, HEOOXOIMMBIX
JJIs. IPUMEHEHHUS B IPAKTUYECKON AEATEIbHOCTH, U3yUYCHUS] CMEKHBIX
JTUCIUTUINH, POJI0DKEHHS 00pa30BaHus;

® HHTEJUIEKTyaJlIbHOE pa3BUTHE, (POPMUPOBAHHUE KAUYECTB JIUYHOCTH,
HEOOXOMMBIX Y€JIOBEKY JJIsl MOJHOIICHHOH KU3HH B COBPEMEHHOM
OOIIECTBE: ICHOCTh U TOYHOCTH MBICITH, KpUTUYHOCTD MBITIUICHUS U
WHTYULIAH, JJOTHYECKOE MBIIUICHHUE, JIEMEHTBI AITOPUTMUYECKON
KyJbTYpPBbI, IPOCTPAHCTBEHHBIX MPEICTABIECHUMN, CIOCOOHOCTD K
IIPEOIOJICHUIO TPYIHOCTEM;

¢ (opMHpOBaHUE IPEACTABICHUN 00 UJIEIX U METOJIaX MaTeMaTHUKU KaK
YHUBEPCAIBHOTO S3bIKa HAYKU U TEXHUKU; CPEICTBA MOJICIIUPOBAHUS
SIBJICHUU U TIPOLIECCOB;

® BOCHUTAHUE KYJbTYPbI JUYHOCTH, OTHOIICHUA K MATEMATUKE KAK K 4aCTH
00LIEYeI0BEYECKON KyIbTYPhl, IOHUMAaHUS 3HAYUMOCTA MaTEMAaTUKH JJIs
Hay4YHO-TEXHHYECKOTO MPOTpecca;

[Ipennonaraercst peaiIn30BaTh KOMIIETEHTHOCTHBIN, TUYHOCTHO-
OPHUEHTUPOBAHHBIN, NEITEIbHOCTHBIN OAXObI, KOTOPBIE ONPEACIIAIOT 3a4a4M
OOy4eHHUS:

® MpUOOpPETEeHHE 3HAHUI ¥ YMEHHUI JJIsl UICTIONB30BAHUS B TIPAKTUYECKOM
JESATENBHOCTH U TTIOBCETHEBHOM JKU3HU;

® OBJIaJIEHUE CIIOCOOAMU MTO3HABATENbHOM, HHPOPMALIMOHHO-
KOMMYHUKATUBHOW U pe(IEKCUBHON 1€AT€TbHOCTH

® OCBOCHHUE MMO3HABATEIbHON, THHOPMAIIMOHHON, KOMMYHUKAaTUBHOM,
pedIeKCUBHOM KOMITCTCHITUSMH,

® OCBOCHHUE OOIIEKYIBTYPHOH, MPAKTUIECKON MaTeMaTHIYECKOM, COITUaTBHO-
JIMYHOCTHOU KOMIIETEHIIUSIMH, YTO MPEATIOIATAET:

- 0bwexyrbmypHyto komnemernmuocms (POpMUPOBAHHE PEICTABICHUN 00
UIeAX U METOJaX MaTEMATUKH, O MATEMATUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJICTBE MOJECIMPOBAHUS ABJICHUI U MPOILIECCOB; (POPMUPOBAHUE
MOHUMAHMS, YTO TEOMETPUUYECKHUE (POPMBI SBIISIOTCS UACATU3UPOBAHHBIMHU
o0pazaMu peagbHbIX OOBEKTOB);

- NPAKMU4ecKyro MamemamuyecKyro KomnemeHmuocms (OBJIaJIEHUE SA3bIKOM
r€OMETPUU B YCTHON U MUCbMEHHOH (hopMe, TEOMETPUUECKUMH 3HAHUSIMU U
YMEHUSMH, HEOOXOANUMBIMH JIJISI U3YYCHUS IIKOJIBHBIX €CTECTBEHHO-
HayYHBIX JUCIMIUINH; OBJIaJACHUS MPAKTUYECKUMHU HABbIKAMU
WCIIOJIH30BaHUS TEOMETPUUECKUX WHCTPYMEHTOB TSl 1300paxkeHus puryp,
HaxO0XJICHUS UX Pa3MEpPOB);

- COYUANLHO-TUYHOCMHYIO KOMNEMeHMHoCmb (Pa3BUTHE JIOTHYECKOTO



MBIIUIEHUS, AITOPUTMHAYECKON KyIbTYpPbl, IPOCTPAHCTBEHHOTO
BOOOpaXeHUs, UHTYHIINH, KOTOPHIC HEOOXOUMBI JTSI POTOTKCHUS
o0Opa30BaHMs U JUIsI CAMOCTOSATEIBHOMN JAEITeIbHOCTH; (DOPMHUPOBAHHE
YMEHUS MTPOBOJIUTH aPTYMEHTAIIMIO CBOETO BHIOOPA UITH XOJ1a PEIICHUS
3a/1a4M; BOCIUTAHUE CPEJICTBAMU MAaTEeMAaTUKH KYJIbTYPhI JINYHOCTH Yepe3
3HAKOMCTBO C UCTOPUEH r€OMETPUHU, IBOJIIOIIUEH TEOMETPUUECKUX UIIEH).
Komnemenmnocmuwtit.  nooxo0  onpenensieT  CIEAYIOINME  OCOOCHHOCTH
NPEIbSIBICHUS COACpXKaHUs OOpa3oBaHMSA: OHO TIPEJCTABICHO B BHIE TpeX
TeMaTHYeCKux OJOKOB, oOecnednBalOmUX (OpMUPOBaHUE KoMIleTeHuil. B
nepBOM OJIOKE MPEJICTAaBICHbl JIUAAKTUYECKHE €JAUHUIBI, O0ecrneynBaronue
COBEPUICHCTBOBAHUE T€OMETPUYECKUX HABBIKOB. BO BTOpOM - AMAAKTHUYECKHE
€AUHULIBI, KOTOPBIE COAEPKAT CBEACHUS U3 UCTOPUU F€OMETPUHU. ITO COAECPIKAHUE
oOyueHust siBsieTcs 0a30M UIsi pa3BUTHS KOMMYHUKATHUBHOW KOMIIETEHIIUU
yuammxcs. B TperbeM OJIoOKe TPEACTaBICHBI AUAAKTUYECKUE €IMHUIIBI,
oTpakaroue HHGOPMAMOHHYIO KOMIIETEHIIMIO M OOECIEYHMBAIOIIME PA3BUTHE
y4eOHO-TT03HABATENBHOM U pe(ICKCUBHON KOMIICTEHITHH.
[TpuHLMITBEI 0OTOOPA COEPKAHUS CBA3AHBI C PEEMCTBEHHOCTBIO 1IeJIel 00pa30BaHus
Ha Pa3IMYHBIX CTYIEHAX M YPOBHSAX OOy4YEHUS, JIOTUKOM BHYTPUIIPEIMETHBIX
CBSI3€H, a TAK)KE C BO3PACTHBIMU OCOOCHHOCTSMM Pa3BUTHUS yUaITUXCSI.
Jluunocmnasn opuenmayusn o0pa3zoBaTEIHLHOTO MPOLECCA BBISBISIET IPUOPUTET
BOCTIMTATENIbHBIX U Pa3BUBAIONINX Iiefiel o0ydeHusi. CnocOOHOCTh yUaluxcs
MMOHMMATh IPUYHUHBI U JJOTUKY Pa3BUTHUS MATEMAaTUYECKUX MPOIIECCOB OTKPHIBAET
BO3MOKHOCTb JJISI OCMBICIICHHOTO BOCIIPHUSITHS BCETO pa3HOO0pa3us
MHPOBO33PEHUYECKUX, COLIMOKYIBTYPHBIX CUCTEM, CYHIECTBYIOIINX B COBPEMEHHOM
mupe. Cructema ydeOHbIX 3aHSATHI MPU3BaHa CIIOCOOCTBOBATH PA3BUTHIO
JMYHOCTHOM CaMOUACHTU(PHUKAIINN, TYMAHUTAPHON KYJIbTYPhI ITKOJIBHUKOB, UX
MPUOOIIEHHUIO K €CTECTBEHHO-MaTEMaTHYECKOM KYJIbTYPE, MOTUBAIIMU K
COLIMAJILHOMY MMO3HAHUIO U TBOPUECTBY, BOCIIUTAHUIO JINYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAHHBIX KAYECTB, B TOM YHUCJIE IPaKAaHCTBEHHOCTH, TOJIEPAHTHOCTH.
Jeamenvnocmuulit ROOX00 OTPAXKAECT CTPATETUIO COBPEMEHHOU
00pa3oBaTeNbHON MOJUTUKU: HEOOXOIUMOCTh BOCITUTAHUS YETIOBEKa U
rpaXJIaHUHA, THTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HALIEIEHHOTO Ha
COBEPILIEHCTBOBaHUE 3TOro obmiectBa. CHucTeMa ypoKOB COPHUEHTHPOBAHA HE
CTOJILKO Ha Mepeavy «roTOBBIX 3HAHUIN, CKOJIBKO Ha (DOPMUPOBAHNE aKTUBHOU
JMYHOCTH, MOTUBUPOBAHHON K CaMO0Opa30BaHuUI0, 00J1a/1at01Iel JOCTaTOUHBIMU
HABBIKAMU U MICUXOJIOTUYECKUMHU YCMAHOBKAMHU K CAMOCTOSTEIIbHOMY TTOUCKY,
0TOOpY, aHATTU3Y U UCTIOIB30BAaHUIO HH(POPMAITH. DTO TTOMOKET BBHITYCKHUKY
a/IalITUPOBATRLCS B MUPE, I71e 00beM HHPOPMAIIMK PACTET B TEOMETPUIECKOMN
MPOTPEeCCUu, TJIe ColuanbHas U mpodeccuoHaabHasl yCIEITHOCTh HAMIPSIMYTO
3aBUCST OT MMO3UTUBHOT'O OTHOIIEHUS K HOBALIUSIM, CAMOCTOSITEIbHOCTH MBIIILICHUS
Y MHUIIMATUBHOCTH, OT TOTOBHOCTH TIPOSIBJISITH TBOPUYECKUM MOAXO/ K €Iy, UCKATh
HECTaHIapTHBIE CIIOCOOBI petieHus MpoOIeM, OT KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS C JIFOJAbMHU.
Jlupaktuyeckast MOJENb 00yYEHHUS U MEJaroru4eckue CpeicTBa OTPAKAIOT
MOJICpPHU3AIMIO0 OCHOB YYEOHOI0 Mpoliecca, UX NEPEOPUEHTAIUIO HA JOCTUKEHNE



KOHKPETHBIX PE3YJIbTaTOB B BUAE C(HOPMHUPOBAHHBIX YMEHUI U HABBIKOB
yuanmxcs, 0000EeHHBIX cTOc000B AeaTeabHocTH. DopMupoBaHHUe 1IETOCTHRIX
IIPEICTABICHUI O T€OMETPUU OYAET OCYIIECTBISTHCS B X0J1€ TBOPUYECKOU
JESTEIIbHOCTH YYalUXCA Ha OCHOBE JINYHOCTHOTO OCMBICTICHHS T€OMETPHUIECKIX
($akToB U sIBIEHUN. 0c0O0€ BHUMAHHE YAENSETCS TO3HABATENbHOM aKTUBHOCTH
yuYalxcs, X MOTUBUPOBAHHOCTH K CAMOCTOSITEIbHOM y4eOHoil paboTte. ITo
npejnoaraeT Bce 6osee MUPOKOe UCTIOIb30BaHUE HETPAIUIIMOHHBIX (hOpM
YPOKOB, BTOM YHCJI€ METOAUKH JEJIOBBIX U POJIEBBIX U, MPOOIEMHBIX
JUCKYCCHUN, MEXIPEAMETHBIX HHTETPUPOBAHHBIX YPOKOB HT.].

[Tnanupyercs CNOIB30BaHUE CIEAYIOINX TEXHOJIOTUH B IPENOIaBaHUN
npeaMera:

® TEXHOJIOTUHU MOJHOTO YCBOCHHS,

® TEXHOJIOTUM OOYUYEHHUs HAa OCHOBE PEIICHUS 3a/1ay;

® TEXHOJIOTUM OOYYEHHUs HA OCHOBE CXEMAaTHYECKUX U HOBBIX 3HAKOBBIX
MOJEJIEH.

Jlj1g ecTeCTBEHHO-MaTEMaTHUECKOTO 0OPa30BaHUsI IPUOPUTETHBIM MOYKHO
CUMUTATh Pa3BUTHE YMEHHUM CaMOCTOSATEIbHO U MOTUBUPOBAHHO OPraHU30BbIBATh
CBOIO MO3HABATEIbHYIO, HCIIOJIB30BATh AIEMEHThI IPUYUHHO-CIIECTBEHHOTO U
CTPYKTYpHO- (DYHKIIMOHAJIBHOTO aHAJIN3a, ONPENEIATh CYILIECTBEHHbIE
XapaKTePUCTHKHU U3y4aeMOro 00beKTa, CAMOCTOSITEIbHO BRIOUPATh KPUTEPUU IS
CpaBHEHUS, COTIOCTABIICHHUS, OLICHKH U KJIaCCU(UKAIIUU OOBEKTOB - B IPOTPAMME
3TO SIBJISIETCS] OCHOBOM JUIS LI€JIETIONIaraHusl.

N3yuenne reomerpun B 7-9 Kilaccax HaIpaBlICHO Ha JIOCTHXKEHHE CIIETYIOLIUX
HEJEN:

Hanpasnenue Komnierenuun
pa3BUTUSA

® pa3BUTHE JIOTUYECKOTO W KPUTUYECKOTO MBILIIJIEHUS,
KYJIbTYPBI PEUH;

® BOCIIMTAaHWE  KayecTB  JIMYHOCTH,  OOECHEYHMBAIOLIUX,
YBOKEHHE K HCTUHE W KPUTHUYECKOrO OTHOLICHUS K
COOCTBEHHBIM U UY>KUM CYKJICHUSIM;

e (opmMupoBaHHE y yHaIIUXCSd UHTEIUICKTyaIbHOW YECTHOCTH

JInuHoCTHOE U OOBCKTHMBHOCTH,  CIIOCOOHOCTH K  IPEOJOJICHHUIO
MBICITUTEIBHBIX CTEPEOTHUIIOB, BBITCKAIOIIUX M3 OOBIICHHOTO
OIIBITa

e (HOpMHPOBAHHE KAYECTB MBIIUICHUS, HEOOXOIUMBIX JIJIS
aJIanTalydy B COBPEMEHHOM HH(OPMAIIMOHHOM OOIICCTBE;

® pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY U
MaTEMATUYECKHUX CIIOCOOHOCTEN

e OopMHpOBaHUE MPEACTABICHUM 00 HuAEsIX MU O MeToAax
MaTEMaTUKHU KaKk 00 YHMBEPCAJIIbHOM SI3bIKE HAYKU U TEXHUKH,
4acTH O0IIeYeNI0OBEYECKON KYJIbTYPbI;

e YMeHHE BHJIETh MAaTEMATHYECKYIO 337ady B OKPYKAIOUIEM

MeranpeameTHoe




MUpE, UCIOJIb30BaTh MATEMATUUYECKUE CPEACTBA HAIJISAHOCTU
(pucyHKH,  YEpTEKH, CXeMbl) 1  WUIKOCTPALUH,
MHTEPHpPETALNH, apPTYMEHTAlUN;

e OBnaneHuWe yMEHHMEM JIOTUYECKHM OOOCHOBBIBaTh TO, 4TO
MHOTHE 3aBUCUMOCTH, OOHApPYKEHHBIE IYTEM PacCMOTPEHUS
OTJENbHBIX YaCTHBIX CIy4yaeB, UMEIOT 0Ollee 3HAueHUEe u
pacnpoCTpaHAOTCA Ha Bce (UIYpbl ONPEAEIEHHOTO BHJA, U,
KpOME TOrO, BBIpaOATHIBaTh NOTPEOHOCTH B JIOTMYECKOM
000CHOBAaHUHU 3aBUCUMOCTEN

e BrpigBieHHE NPAKTUYECKOW  3HAYMMOCTH  HAYKH, €€
MHOTOOOPA3HBIX MPHJIOKEHUNH B CMEXHBIX IUCHUIUIMHAX U
ITIOBCETHEBHOM JEATEIBHOCTH JIIOJIEH;

IIpenmerHoe e Co3manue (QyHIaMeHTa [JIsi MaTEMaTUYECKOIO pa3BUTHS,
dbopMHUpOBaHUS MEXaHU3MOB MBIILICHUS, XapaKTEPHBIX MJIs
MaTEeMaTU4YECKOU IEATEIbHOCTH.

Ha ypoBHEe 0CHOBHOTO 00111€TO 00pa30BaHusl 33/1aur YY€OHBIX 3aHSATUN
OIpEJENIeHbl KaK 3aKpEIUIEHNE YMEHUH pa3/iesiATh POLIECCH HA 3TAlbl, 3BEHbS,
BBIACIISITh XapaKTepHbIE IPUUHMHHO-CIIEACTBEHHBIE CBS3U, ONPENEIATh CTPYKTYPY
00BEKTAa MMO3HAHMS, 3HAUMMbIE (DYHKIIMOHATIBHBIE CBSA3H M OTHOIICHUS MEXIY
YaCcTSAMHU LIEJI0r0, CPABHUBATh, COTMIOCTABIIATh, KJIACCU(UIUPOBATH, PAHKUPOBAThH
OOBEKTHI [0 OAHOMY MJIU HECKOJIBKUM MPEII0KEHHBIM OCHOBAHUSM, KPUTEPHUSM.
[TpuHLIMNIHATBHOE 3HAYEHHE B paMKax Kypca npuoOpeTaeT yMeHHe pa3indaTh
(bakThl, MHEHUS, 10Ka3aTEIbCTBA, TUIIOTE3bI, AKCUOMBI

[Tpu BBIOSHEHUH TBOPUECKUX pabOT HopMUpYETCS YMEHHUE ONPENEATh
aJleKBaTHbIE CIIOCOOBI peleH s yueOHOM 3a/1aui Ha OCHOBE 33JJaHHBIX
aJITOPUTMOB, KOMOMHHPOBATh U3BECTHBIEC AJITOPUTMBI JEATEIILHOCTH B CUTYALIMSIX,
HE IPenoiaralux CTaHAAPTHOIO MPUMEHEHHUS OTHOTO U3 HUX, MOTUBUPOBAHHO
OTKa3bIBAaThCs OT 00pa3la AesATeIbHOCTH, UCKATh OPUTMHAIbHBIC PEILICHHUS.

VYyaruecs T0JKHBI IPUOOPECTH YMEHUS 1O (POPMUPOBAHUIO COOCTBEHHOTO
IrOpUTMa PEUICHUS TO3HABATENbHBIX, ((OPMYIUPOBATH NPOOJIEMY U 1IEJIH CBOEH
paboThl, ONIPeAEIATh aJeKBaTHbIE CITIOCOOBI M METO/IbI pELICHUS 3a]1a4H,
MIPOTHO3UPOBATh OKUIAEMBIN PE3yIbTaT U COMOCTABIATH €r0 ¢ COOCTBEHHBIMU
reOMETPUYECKUMHU 3HAHUSAMU. Y Yallluecs TOJKHBI HAYYUThCS MPEACTABIATh
pE3yNbTaThl UHAMBUYAJIBHON U TPYIIIOBOM IMO3HABATEIBHON AEATEIBHOCTH B
dbopmax KoHCIIeKTa, pedepara, pereH3un.

Ha ypokax ydaiuecst MOTyT 0oJiee YBEpEHHO OBJaJ€Th MOHOJIOTHUUECKON U
JTMAJIOTHYECKOM peublo, YyMEHHEM BCTYIaTh B pedeBOe OOIIECHUE, y4aCTBOBAThH B
nuanore (MOHMMAaTh TOUYKY 3peHHUs coOecelHMKa, MpU3HaBaTh MPaBO Ha HHOE
MHEHUE), TPUBOIUTH MPUMEPHI, TOAOUPATH aprYMEHTHI, IepedpazupoBaTh MbBICIb
(OOBACHATH «MHBIMH CIIOBaMW»), POPMYIUPOBATH BHIBOABI. [ pelieHus nmo3HaBa-
TENbHBIX W KOMMYHHMKATHBHBIX 33/a4 Yy4alluMcs [peajaraercsi HCIoJb30BaTh



pa3iIMyuHble UCTOYHUKUA UH(OPMALIMH, BKITIOYAs SHLUKIIONEIUH, CIOBApU, UHTEPHET-
pecypchl U npyrue 0a3bl JaHHBIX, B COOTBETCTBUM C KOMMYHHKAaTHBHOW 3aJaye,
cepoit m curyanueir OOIICHUS OCO3HAHHO BBIOMPATH BBIPA3UTEIBHBIC CPEIICTBA
SI3bIKa M 3HAKOBBIE CUCTEMBI (TEKCT, TA0IMIIA, CXEMa, ayTMOBU3YAIbHBINA DS U Ap.).

AKIIEHTUpPOBAaHHOE BHHMAaHHE K TPOAYKTUBHBIM  ¢opmMaMm  ydeOHOU
JESITETLHOCTH TIPEIOoaraeT akTyaau3aluio UHGOPMAYUOHHOU KOMNEMEHMHOCHU
yuawuxcs: (HOPMUPOBAHUE TMPOCTEHUIINX HABBIKOB PaOOTBl C HCTOYHUKAMH,
MaTepralaMH.

bonbiryro  3HaUMMOCTH ~ 00pa3oBaHUS  COXpaHSET  UHDOPMAYUOHHO-
KOMMYHUKAMUBHASL 0esIMEeIbHOCMb y4awuxcs, B paMKaX KOTOpPOH pa3BUBAIOTCS
YMEHUS ¥ HABBIKU MOMCKA HYXHOW MH(OpMAIMU MO 33JaHHON TeMe B UCTOYHHMKAX
pa3IMYHOrO THWIIA, W3BJICYEHUS HEOOXOaUMOW HH(POpPMALIMK U3 HUCTOYHHKOB,
CO3/IaHHBIX B pa3IUYHBIX 3HAKOBBIX CHCTeMax (TeKCT, Tabiuua, Trpaduk,
auarpaMMa, ayIuOBU3YaNbHBIA psAf W [1p.), TepeBoja HWHMOpMAIMU W3 OIHOU
3HAKOBOM CHUCTEMBI B JIPYTyI0 (M3 TEKCTa B TaOJIHUILy, U3 ayJHOBHU3yaIbHOTO Psijia B
TEKCT W Jp.), BBIOOpAa 3HAKOBBIX CHCTEM QJCKBAaTHO I[IO3HABATEIILHOW U
KOMMYHUKAaTUBHOM  CHUTyallid, OTJCIICHHWs  OCHOBHOW  WH(OpPMAlMKU  OT
BTOPOCTETICHHON, KPUTUYECKOTO OILICHMBAHUSA JOCTOBEPHOCTH  TOyYEHHOMN
uHdopMaIu, nepeiadu coaepanusi UHPOpMalluy aIeKBaTHO MOCTABICHHOMN 1IeJIN
(c’kaTo, MOJIHO, BBIOOPOYHO). Yyamuecs J0JDKHbBI yMETh pa3BEpHYTO 0OOCHOBHIBAThH
CY)XKJIEHUS, J1aBaTh OIPENEICHUs, NPUBOJIUThH J0KA3aTeNbCTBA (B TOM YHCIE OT
OPOTUBHOIO), OOBACHATH HW3YYEHHBIE TIOJIOKEHHUS HAa  CaMOCTOSITEIIHLHO
0JJOOPaHHBIX KOHKPETHBIX MPUMEpaX, BIaJeTh OCHOBHBIMU BUAAMHU ITYOJIMYHBIX
BBICTYIJICHUH (BBICKA3bIBaHUS, MOHOJOT, JMCKYCCHs, TIOJEMHKA), CJEI0BAThH
TUYECKUM HOpPMaM M IpaBWiIaM BeJeHHsl Auajora, nucmiyTa. [lpeanonaraercs yse-
PEHHOE UCIOJIb30BAHNE YyYAIIUMUCS MYJIbTUMEIUNHBIX PECYPCOB U KOMITBIOTEPHBIX
TEXHOJIOTHH i1 00paboTKH, Tepeaayn, CUCTeMaTH3aluyu WH()OpMAIH, CO3aHUs
0a3 JaHHBIX, TPE3CHTAlMM pEe3yJbTAaTOB I[IO3HABATENIFHOW U TMPaKTHYECKON
NEeSITETbHOCTH.

CraHgapT OpMEHTHPOBAH HA BOCIHMTAHME IIKOJbHUKA-TPAXIAHHHA M MATPHOTA
Poccumn, pa3zButre 1yXOBHO-HPABCTBEHHOTO MHpa MIKOJBHHUKA, €T0 HAIIHOHAIEHOTO
CaMOCO3HaHUA. OTH TOJIOKEHUS HAILIM OTPaXEHHWE B COJEp’KaHUM YpOKOB. B
npouecce 00y4eHus: AOHKHO ObITh C(hOPMUPOBAHO YMEHHE (POPMYIHPOBATH CBOU
MHUPOBO33PEHUYECKHE B3IIS/IbI U HA ATOM OCHOBE - BOCIIMTAHUS I'Pa’KJaHCTBEHHOCTH U
naTpuoTU3MA.

Cpoxu peanu3anu NporpaMmbli:
[Iporpamma paccumtana Ha 3 rtoma (2021--2022 , 2022-2023 u 2023-2024
yueOHbIE TOJIbI).

O0mas xapakTepucTHKA Kypca reoMeTpuu B 7-9 Kiiaccax
B Kypce yCIOBHO MOKHO BBIACIUTH CIEAYIONIME COJIEPKATEIbHbIC JIMHUU:
«Harmsnnas TEOMETPUSY, «I"'eomeTprueckue burypb», «3mepenue
TF€OMETPUYECKUX BEIUUMH», «KoopauHatey, «Bektopbl», «Jloruka U MHOXKECTBay,
«['eomeTpHUs B UICTOPUUECKOM Pa3BUTUI.



Marepuan, otHocauwmiics k JauHud «Harnsgnnas reomerpus»  (37€MEHTHI
HATJTISIAHOM — CTEPEOMETpPUM),  CIMOCOOCTBYET — PAa3BUTHIO  MPOCTPAHCTBEHHBIX
MIPE/ICTABICHHUM yYalllMXCsl B paMKax U3y4eHUs TUIAaHUMETPUH.

Conmepxannie  pazmenoB  «leomerpuueckue  ¢urype» u  «M3Mmeperne
TEOMETPUYECKUX BEJIIMYMH» HAIEJICHO Ha TOJIyYCHHE KOHKPETHBIX 3HAHUM O
TCOMETPHUSCKON (PUType Kak BaKHEHIIICH MaTeMAaTHYCCKON MOJEIH ISl OIMCAHUS
oKpy>karorero Mupa. CucTeMaTHIeCKOe N3YICHUE CBOMCTB TEOMETPUUYECKUX (PUTYD
MO3BOJIUT PAa3BUThH JIOTHUECKOE MBIIIJIEHUE U MOKA3aTh MPUMEHEHNE 3TUX CBOMCTB
IIPU PELICHUU 3aJa4 BBIUYMCIUTEIIBHOTO U KOHCTPYKTMBHOIO XapaKTepa, a TaKkKe
IIPU PEIICHUU MTPAKTHYECKUX 33/1a4.

Marepuan, OTHOCALIMICA K colepkareabHbiM JuHUAM «KoopauHate» u
«BexTopb», B 3HAUMTENILHOW CTENEHHM HECET B ceOe MEXIpeIMETHbIe 3HAHWUS,
KOTOpbIE HAaxXOJiAT TMPUMEHEHHWE KaK B PAa3JIMYHbIX MAaTEMATHUYECKHUX
JTUCIUIUIMHAX, TaK U B CMEXKHBIX MPEIMETaX.

OcobenHocThi0 JMHUM «JlorMka W  MHOXECTBa»  SIBIAETCS TO, 4YTO
MIPE/ICTAaBICHHBIN 3/IeCh MaTeprall MPEUMYIIECTBEHHO U3y4aeTCs MPU PACCMOTPEHUH
pa3NUYHBIX BONpPOcOoB Kypca. COOTBETCTBYIONIMI Marepuaid HaleleH Ha
MaTeMaTUYeCKOe pa3BUTUE ydaluxcs, (OPMUPOBAHUE y HHUX YMEHHUS TOYHO,
CXAaTO U SICHO U3JIaraTh MBICJIM B YCTHOW M MUCbMEHHON PEUH.

Jluama «l'eomMeTpuss B  HMCTOPUYECKOM  Pa3BUTUW» NpPEAHA3HAYEHA I
dbopMupoBaHUs MPEACTABICHUNA O TEOMETPUM KaK YaCTH YEJIOBEYECKOM KYJIBbTYPHI,
JUISE OOILEro pa3BUTHUSI IIKOJIBHUKOB, IS CO3/aHUSA KYJIbTYPHO-UCTOPUYECKOU
cpelbl 00y4YeHHUS.

ABTOpPCKHe TIpOrpaMMbl, HAa OCHOBe KOTOPbIX pa3padorana padouasi
nporpamMma.

1.PaGouas mporpamma k yueOHuky JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9
KJIACCHI: y4ueOHOe rmocooue VIS 00111e00pa30BaTEIbHBIX
opranu3zanuii/B.®.byty30B. M.: [Ipocsemenue, 2020.

Onucanue Mecta y4e0HOro nmpeaMeTa B y4eOHOM IJIAHE.
VYueonslii mpeamet «I'eomerpust. 7-9 Kiaaccy» OTHOCUTCS K 00pa30BaTeIbHON
obnactu «MaremMaTukay.
B yuebnom mnane «Kunrucemnrckasi cpemsisi oOmieoOpa3zoBaTeiabHas IIKOJA
[IpaBoCIaBHON KyJIBTYPBI» Ha H3y4YE€HHE T€OMETPUM B 7-9 Kitaccax OTBOAMTCS 68
4acoB U3 pacuera 2 4 B HEJIENI0 B TEUEHHE KaXKA0ro rojia ooyueHus, scero 204 yaca.

Onucanue HEHHOCTHBIX OPHEHTHPOB CO/IEPKAHMSA Y4eOHOr0 mpeaMeTa.
MHOrum I101sIM B CBOEH KU3HU MPUXOJUTCS BBINOJIHATH TOCTATOYHO CJIIOKHBIE
pacueTsl, M0JIb30BaThCs OOIIECYOTPEOUTETHHON BEIYUCIUTEIILHON TEXHUKOM,
HaXOJUTh B CIIPABOYHHUKAX U MPUMEHSATh HYKHbI€ (POPMYJIbI, HCIIOJIb30BATh
IIPAKTUYECKUE MPUEMBI T€OMETPUUECKUX U3MEPEHNUN U TIOCTPOCHUN, YN TATh
H(pOpMaIUIO, TPEICTABICHHYIO B BUJI€ TaOIHII, TUarpaMM, rpaukoB, MOHUMATh
BEPOSITHOCTHBIN XapakKTep CIy4yalHbIX COOBITUM, COCTABIIATH HECIIOKHBIE



aJTOPUTMBI U JP.

be3 KoHKpeTHBIX MaTEMAaTUUECKUX 3HAHUH 3aTPyAHEHO MOHUMAHUE MPUHIIUIIOB
YCTPOMCTBA U UCTIOJIB30BaHUS COBPEMEHHOMN TEXHUKH, BOCIIPUSATUE HAYUHBIX
3HaHUHW, BOCIPHITHE U UHTEPIIPETALN Pa3HOOOPa3HOM COLMAIbHOMH,
HIKOHOMHUYECKOM, MOMMTHIEeCKON nHpopManuu. Takum 00pa3oM, mpakTuyecKas
MOJIE3HOCTh MAaTEMATUKHU O0YCIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIOTCS
byHIaMEHTATBHBIE CTPYKTYPBI PEATHHOTO MHPA: MMPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC OTHOIIEHUS - OT MIPOCTEHIIINX, YCBAaMBAEMBIX B
HETOCPECTBEHHOM OIIBITE JIFOJICH, 10 JOCTATOYHO CJIOXKHBIX, HECOOXOAUMBIX JIJISI
Pa3BUTHSI HAYYHBIX U TEXHOJOTHYECKUX HIEH.

be3 6a30Boil MaTeMaTHYECKON MOATOTOBKH HEBO3MOYKHO JIOCTHYB BHICOKOTO
YpOBHSI 00pa30BaHMsl, TaK KaK BCe OOJIbIIE CIIEIMATBHOCTEH CBSI3aHO C
HETOCPECTBEHHBIM MPUMEHEHUEM MaTeMaTHKH (SKOHOMUKA, Onu3HeC, (DUHAHCHI,
busuka, XuMus, TEXHUKA, UHPOpMaTHKA, OMOJIOTHS, IICUXOJIOTUSI 1 MHOTHE
npyrue). CiienoBaTesibHO, paCIUPsAETCs] KPYT MIKOJIBHUKOB, JJIsI KOTOPBIX
MaTeMaTHuKa CTAHOBUTCS MPO(HECCHOHATBHO 3HAUYUMbBIM MPEIMETOM.

B coBpeMeHHOM 00111eCTBE BaKHBIM SIBIIsIETCA (POPMUPOBAHUE
MaTeMaTUYECKOTO CTHIISI MBIIIICHUS], POSBIISIIONIETOCS B ONPEEICHHBIX
YMCTBEHHBIX HaBbIKAX.

B nporniecce maTeMaTrueckoi AesTEIbHOCTU B apCeHAN MPUEMOB U METOI0B
YeJIOBEUECKOT0 MBIIIUICHHS] €CTECTBEHHBIM 00Pa30M BKIIFOUAIOTCS] MHAYKIIHS U
JeAyKIus, 00001IeHne U KOHKPETU3aIlus, aHAJIU3 U CUHTE3, KJacCUpUKAIUS U
cucTemMaTu3aius, abcrparupoBanue u aHanorusi. C momoipo o0bEeKTOB
MaTeMaTUYECKUX YMO3AKIIOUECHHUN U MPABUI UX KOHCTPYUPOBAHUSI BCKPBIBACTCS
MEXaHU3M JIOTUYECKUX TTOCTPOCHUH, BRIpA0ATHIBAIOTCA YMEHUS (HOPMYITHUPOBATh,
00OCHOBBIBATh M JIOKA3bIBaTh CYXKICHUS, TEM CAMbIM Pa3BUBACTCS JTJOTUYECKOE
MBbITIUIEHUE. MaTeMaThKe NPUHAJIEKUT BeyIias pojib B GOpMUPOBAHUU
JITOPUTMUYECKOTO MBIIIICHUS, BOCIIUTAHUU YMEHUS JIEUCTBOBATD IO 3aIaHHBIM
aJIrOpuTMaM U KOHCTPYUPOBATH HOBBIE.

B xoxe pemienus 3aj1a4 OCHOBHOM y4e€OHOM IEATEIbHOCTH Ha YpOKax
MaTeMaTUKU Pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAAHAS CTOPOHBI MBIIIICHUS.
Hcnonb3oBaHre B MaTEMATUKE HAPSLY C €CTECTBEHHBIM HECKOJBKUX
MaTeMaTHYECKUX SI3bIKOB JIa€T BO3MOXHOCTh Pa3BUBATh Y yHAIIUXCSI TOUHYIO,
HSKOHOMHYIO 1 HH()OPMATHUBHYIO YCTHYIO U MMUCbMEHHYIO pe4Yb, YMEHHE OTOUPATH
HanOoJIee TOAXOIAITNE I3bIKOBbIE (B YaCTHOCTH, CHMBOJIMYECKHUE U TPa(PUUICCKHE)
Cpe/CTBa.

MaremaTrnyeckoe 00pa3oBaHHE BHOCUT CBOM BKJaj B (hOpMUPOBaHKE OOIISH
KyJbTYpHI ueioBeka. E€ He00X0IMMBIM KOMITOHEHTOM SIBJISIETCS 001IIee
3HAKOMCTBO C METOJIaMH MTO3HAHUS JEHCTBUTEIBHOCTH, YTO BKIKOYAET MOHUMAaHUE
JIMAJIEKTUYECKOM B3aMMOCBSI3M MAaTEMATUKHU U JIEHCTBUTEILHOCTH, IIPEACTABICHUE
O MPEIMETE U METOJIE MaTEMATHUKH, €r0 OTINYHUSIX OT METOJIOB €CTECTBEHHBIX U
r'YMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHHSI MAaTEeMAaTUKU JIJIsl PEIICHUs
Hay4YHBIX U MPUKJIAIHBIX 33]1a4.

N3ydeHune mareMaTuku ClOCOOCTBYET ACTETUUECKOMY BOCITUTAHUIO YEIOBEKA,
MMOHMMAHUIO KPACOThI U U3SIIECTBA MATEMATUUECKUX PACCYKICHUM, BOCTIPUATHIO



reoMeTpUYECKUX GOpM, YCBOCHHIO HJIEM CUMMETpUH. M3yuenne matemMaTuku
pa3BHUBaeT BOOOpaKEHUE, MPOCTPAHCTBEHHBIE MPEICTABICHHUS.

Hcropus pa3sBuTHs MAaTEMAaTUYECKOTO 3HAHUSA 1a€T BO3MOKHOCTD ITOIIOJIHUTH
3arac UCTOPUKO-HAYYHBIX 3HAHUN MIKOJFHUKOB, CPOPMHUPOBATH Y HUX
IIPEICTABIICHUS O MATEMATUKE KaK YaCTH OOLIEYEIOBEYECKON KYIbTYPHI.
3HaKOMCTBO C OCHOBHBIMU UCTOPUYECKUMH BEXAMH BO3HUKHOBEHHS U PA3BUTHS
MaTeMaTHYECKON HAYKH,

CyAb0aMM BEJIMKUX OTKPBITUNA, UMEHAMH JIFOJEH, TBOPUBIINUX HAYKY, JTOJKHO
BOITH B MHTEJUIEKTYaJIbHBIN Oarak KakJoro KyJIbTypPHOI'O YEJIOBEKA.

JIMYHOCTHBIE, MeTalpeIMeTHbIE U MPeAMeTHbIE Pe3YJbTATHI 0CBOEHUSA
coJiepKaHusl Kypca
[Iporpamma o6ecrnieuyrBaeT JOCTHKECHUE CIEAYIONIUX PEe3yJbTaTOB OCBOCHHUS
00pa3zoBaTEeIbHON MPOrpaMMbl OCHOBHOT'O 00IIeT0 00pa30BaHMA:
JUYHOCMHbLE:

1) ¢dopmMupoBaHUE OTBETCTBEHHOIO OTHOMICHUS K YUCHHIO, TOTOBHOCTH U
CIocoOHOCTH 00yUYaIOIIUXCS K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMU K OOYYCHHUIO U MO 3HAHUIO, BEIOOPY JajdbHEHIIero
oOpa3zoBaHus Ha 0a3e OPUEHTUPOBKHU B MUpE Mpodeccuil u
npo¢eCCHOHANTBHBIX PEANOUYTEHUI, 0CO3HAHHOMY TTOCTPOCHUIO
WHJIUBUIYAIHHONU 00pa30BaTEIbHON TPAEKTOPUH C YUETOM YCTOMYUBBIX
M03HAaBATEJILHBIX UHTEPECOB;

2) bopMUpOBaHHE IEJIOCTHOTO MHUPOBO33PECHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH;

3) hbopmupoBaHHEe KOMMYHHKATHBHON KOMIICTEHTHOCTH B OOIIE HUU U
COTPYJHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMU U MIAJAIIUMU B
0o0pa3oBaTeIbHOM, O0IIECTBEHHO MOJE3HOM, y4eOHO-UCCIeI0BATEIbCKOM,
TBOPYECKOW U JPYTUX BHUIAX JESATEIbHOCTH,

4) yMeHHUE ICHO, TOYHO, PAMOTHO HM3JIaraTh CBOW MBICJIU B YCTHOU U
NUCHhMEHHOMW peUYM, MOHUMATh CMBICJ TTOCTABJICHHON 3aaayu,
BBICTPAaMBaTh apTYMEHTAIMIO, TPUBOJIUTH IPUMEPHI 1 KOHTPIPUMEDHI,

5) KpUTUYHOCTH MBINJICHHUS, YMEHHE PacIllO3HABaTh JIOTHUCCKH
HEKOPPEKTHBIC BHICKAa3bIBAHUS, OTINYATh TUIIOTE3Y OT (pakTa;

6) KpeaTUBHOCTH MBIILICHHUS, HHUI[HATHBA, HAXOJYUBOCTh, aKTUBHOCTH MIPH
pEIIEHUU TEOMETPUUECKUX 3ajay;

7) yMeHHE KOHTPOJIUPOBATh MPOIECC U pe3yabTaT yueOHOH MaTe MaTHUECKOM
eI TeTbHOCTH;

8) crocoOHOCTh K 3MOIMOHATBHOMY BOCIPHATHIO MaTeMaTHYE CKUX
00BEKTOB, 3a/1a4, pEIICHUN, PACCyKICHUMH;

Memanpeomemuvie:

1) yMeHHME CcaMOCTOSTENbHO IUIAHHPOBATh aJbTCPHATHBHBIC TyTH
NOCTHKEHMSI 1leJeld, OCO3HAaHHO BbIOMpaTh Haubosiee >PPeKTUBHBIE
CIOCOOBI pelieHus] y4eOHbIX U TO3HABATENIbHBIX 3a/1a4;

2) yMEHHE OCYIIECTBIATH KOHTPOJIb 0 PE3yIbTaTy U IO CIIOCO0y ASHCTBHS
Ha YPOBHE MPOU3BOJHLHOTO BHUMAHUSI U BHOCUTH HEOOXOIUMBIC



KOPPEKTHUBBHI;

3) yMeHHEe aJleKBaTHO OIICHUBATh MPABHJILHOCTD UJIN OIIHOOYHOCTD
BBITTOJTHEHUS y4eOHOU 3aaun, €€ 0ObEKTUBHYIO TPYIHOCTh U
COOCTBEHHBIE BO3MOXHOCTHU €€ PEIICHUS;

4) 0CcO3HAaHHOE BJIAJICHHE JIOTUYCCKUMU JICHCTBUSIMH OTIPE/ICIIC HUS ITOHITHH,
00001IeH s, YCTAaHOBIICHUS aHAJIOTHH, KJIacCUu(UKAIIUH HA OCHOBE
CaMOCTOSATEIbHOTO BEIOOPA OCHOBAHUM U KPUTEPUEB, YCTAHOBICHUS
POJIOBUJIOBBIX CBSI3EH;

5) yMeHHE yCTaHaBIMBATh IPUUYNHHO-CJICACTBEHHBIC CBA3H, CTPOUTH
JIOTUYECKOE pacCyXJIeHue, yMO3aKkIoueHne (MHAYKTUBHOE,

NEeTyKTUBHOE U MO aHAJIOTUH) U BBIBO/IBI;

6) yMeHue co3/1aBaTh, IPUMEHSITh M IPEOOPa30BhIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEACTBA, MOJEIM M CXEMBI JJs pelIeHUs] YYEOHBIX U
MO3HaBaTEIbHBIX 3a/1a4;

7) yMeHHE OPTraHHU30BBIBATH yUeOHOE COTPYIHHYCCTBO U COBMECTHYIO
NEeSITEIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU: OMPEEIATh 11eJH,
pacupenenaTh GYHKIUA U POJIM YYaCTHUKOB, 00IIHE CITOCOOBI paOOTHI;
yMeHHe paboTaTh B IPYIe: HAXOAUTh 00Iee pelleHuEe U pa3pemaTh
KOH(MIUKTHI HA OCHOBE COTJIACOBAHUSI MO3UIIUNA U YU€Ta UHTEPECOB;
ciaymaTh mapTHépa; (HOpMyIUpOBaTh, apryMEHTHPOBATh W OTCTAWBATh
CBOE
MHEHUE;

8) dbopmupoBaHHe U pa3BUTHE YU4eOHOU U 0OMIEMOTB30BATEIIbCKON
KOMIIETEHTHOCTH B 00J1aCTH MCIOJIb30BaHUS HHPOPMAIIMOHHO-
KOMMYHHUKaIMOHHBIX TexHonorui (MKT-komneTeHTHOCTH);

9) mepBOHayYaNbHBIC IPEJCTABICHUS 00 HACAX U O METOJaX MaTEMaTUKH Kak
00 YHUBEPCATbHOM S3BIKE HAYKH M TEXHUKH, O CPEACTBE
MOJICIUPOBAHUS ABJICHUN U MPOILIECCOB;

10) yMeHHE BUETh MAaTEMAaTHUYECCKYIO 3a71a4y B KOHTEKCTE MPOoOJIEeMHOU
CUTYyallMu B JIPYTUX AUCIUTIINHAX, B OKPYXKAIOIMIECH KU3HU;

11) yMeHHE HaXOAUTh B PAa3IMYHBIX HCTOYHUKAX HH(OpMAIHIO,
HEOOXOIUMYIO JJIsi pEIIEHUs MaTeMaTH4YeCKUX MpoOlJieM, U
MPEACTABISITH €€ B MOHATHON (popMe; MPUHUMATH PEIICHUE
B YCJIOBUSIX HETIOJTHOW W U30BITOYHOW, TOUHON U BEPOSITHOCTHOM
uHbOopMaIuy;

12) ymeHHEe TOHUMATDh U MCIOJIb30BaTh MaTeMaTHUYECKHUE CPECTBA
HaTJISAHOCTU (PUCYHKH, YEPTEKU, CXEMBI U AP.) AJs UILIIO CTpAIlHH,
WHTEPIpPETAIUH, apTyMEHTAIUH;

13) yMeHue BBIABUTATH THIIOTE3bI IPU PEIICHUN YUCOHBIX 3a7a4 U MOHUMATh
HEOOXOJAUMOCTb UX MPOBEPKHU;

14) ymeHMe NPUMEHSATh UHAYKTUBHBIC U JICAYKTUBHBIC CIIOCOOBI
pacCyXAeHHH, BUIETh Pa3IMYHBIC CTPATCTHH PEIICHUS 3a/1a4; MOHUMaHUE
CYIIHOCTH aJTOPUTMHUYECKHX TPEANUCAHUNA | yMEHHE JIeHCTBOBATH B
COOTBETCTBHH C MPEIIOKECHHBIM aJITOPUTMOM;

15) yMeHHe caMOCTOSTEbHO CTAaBUTh I€JIH, BHIOMPATh U CO3/1aBaTh



16)

1)

2)

3)

4)

5)

6)

7)

aNTOPUTMBI ISl pelIeHUs Yy4yeOHBIX MaTeMaTUYeCKHUX MpooOsiem;
YMEHHUE IJIAaHUPOBATh U OCYUIECTBISATh ACATEIbHOCTb, HAMPaBICHHYIO
Ha pEUIeHHWEe 3aJay HCCIEI0BATENbCKOrO XapaKkTepa,

npeomemuuvle:

oBJIaZieHHEe 0a30BbIM NOHATHIHBIM alapaToM MO0 OCHOBHBIM pa3jeiam
COJIEpKaHUs; IPEACTaBICHNE 00 OCHOBHBIX U3y4aeMbIX NOHATHUAX (YHUCIIO,
reomMerpuyeckas ¢urypa) Kak BaXXHEHIINX MATEMAaTHUYECKUX MOJCIAX,
MO3BOJISIONIUX OMUCHIBATh U U3yYaTh PealibHbIC MPOLIECCH U ABICHUS;
yMeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHaJIM3UPOBATH,
U3BJIEKaTh HEOOXOAUMYI0 UHPOPMALINIO), TOYHO U TPAMOTHO BBIPaXaTh
CBOM MBICJIM B YCTHOU ¥ MUCbMEHHOU peuu

C IPUMEHEHHEM MaTEeMaTUYECKOW TEPMUHOJIOTUN U CUMBOJIUKH,
UCII0JIb30BaTh Pa3JWyHbIC SI3bIKK MATEMAaTUKH, MMPOBOJAUThH Ki1accUUKAILIUH,
JOoTU4YecKre 000CHOBAHUA, JOKA3aTEIbCTBA

MaTEMaTUYECKUX YTBEPKIACHUM;

OBJIaJICHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAbHBIX
BBIUMCJICHUM;

OBJIaJICHUE T€OMETPUUECKUM SI3bIKOM, YMEHUE MCIIOJIb30BAThH €TI0 JJIs
ONHUCAaHUs MPEIMETOB OKPYKAOIETO MUPa, Pa3BUTHE MPOCTPAHCTBEHHBIX
NpeCTaBICHUI U N300pa3uUTENIbHbBIX

yMEHU, TpUOOpETEHNE HABBIKOB T€OMETPUUECKUX MOCTPOC HUH;
YCBOCHHUE CUCTEMAaTHUUYECKUX 3HAHUM O TIIOCKUX QUTYypax U UX CBOMCTBAX, a
TaK>Ke€ Ha HATJISITHOM YPOBHE — O MPOCTEHUIINX NPOCTPAHCTBEHHBIX TENax,
YMEHHE NPUMEHATh CUCTEMATUYECKUE 3HAHUS O HUX ISl pEIICHUS
r€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4;

YMEHUE U3MEPATH JUIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCTIOJIb30BATh
bopMyIbl A1 HAXOXAEHUS MEPUMETPOB, IIOMIagAeH U 00bEMOB
reoMeTpuYecKux Quryp;

yMEHUE MPUMEHITh U3YUCHHBIE MOHITHUS, PE3YJIbTaThl, METOAbI JJIs
pelieHus 3a7a4d NpakTUYECKOTo XapakTepa U 3a7ad U3 CMEXHBIX
JTUCIUTIIUH C UCTI0JIb30BAHUEM MPU HEOOXOJUMOCTHU CIIPABOUYHBIX
MaTepualoB, KaIbKYyJIsITOpPa, KOMIBIOTEPA.

Iliianupyemble pe3yJibTaThl M3y4eHHsI Kypca reoMeTpuH B 7-9 Kiaccax.

Harasignasi reomerpust

BBIITyCKHUK HAy4YUTCS:

1) pacrnio3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJICIISIX U B OKPYIKAIOIIEM MHUPE

IUIOCKUE U IPOCTPAHCTBEHHBIE T€OMETPUUECKUE (PUTYPBI;

2) pacrio3HaBaTh pa3BEPTKU Ky0Oa, IPSMOYTOJILHOTO Tapaiiesenuea,

MPAaBWJIBHOW MUPaMHU/Ibl, HUJIMHIPA U KOHYCA;

3) ompeaensaTh 1Mo JIMHEHHBIM pa3MepaM pa3BEPTKU QPUTypbl TUHCHHBIC pa3Mephbl



caMoii (purypsl 1 Ha0OOPOT;

4) BBIYHCIIATH 00BEM MPSAMOYTOJILHOTO TTapaJUISIICITUTIS/IA.
Buvinycknux nomyuum 603M0MCHOCMb !

5) svbiuucnsamo 00bEMBI NPOCMPAHCMBEHHBIX 2COMEMPUYECKUX ucyp,
COCMABNEHHbIX U3 NPAMOY2O0IbHbIX NAPALLEeNnUnedos;

6) yenyoumo u pazeums npedcmasieHus 0 NPOCMPAHCHEEHHBIX 2eOMEeMPULECKUX
Queypax;

NpUMeHsmb NOHAMUE Pa36EPMKU OJis1 BbINOJHEHUS NPAKMUYECKUX paACUEMO8.

I'eomeTpuueckue purypol
BBITTyCKHUK HAy4UTCS:

1) MOaB30BATHCS SA3BIKOM FEOMETPHUH JIJISl ONHUCAHUS IPEIMETOB OKPYIKAIOIIETO
MHpa U UX B3aUMHOTO PACIIOJI0KCHHUS;

2) pacrno3HaBaTh U U300paKaTh HA YEPTEKaxX M PUCYHKAX T€OMETPUICCKHEC
burypsl U UX KOHPUTYpaluu;

3) HaXOJUTh 3HAYCHUS JJIMH JIMHCHHBIX 3JIEMEHTOB (DUTYp M MX OTHOILICHHUS,
rpaaycHyto mepy yriioB ot 0 1o 180°, mpuMeHsst onpeaeieHus, CBOMCTBA U
MPU3HAKU (DUTYDP U UX DJIIEMEHTOB,
oTHoIIeHUs Guryp (paBeHCTBO, TOA00KNE, CAMMETPHH, ITOBOPOT, IMapaljIeIbHBIN
MEePEHOC);

4) omepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSIMH F€OMETPUUICCKHUX (PUTYP;

5) omepupoBaTh C HaYaJIbHBIMH IOHATHSAMH TPUTOHOMETPHUHU M BBITOIHATH
AJIEMEHTApHBIC Ollepalud HaJl (YHKIUSIMH YIJIOB;

6) pemiarh 3a7a4M Ha T0KA3aTEIbCTBO, ONMMPASCh HA U3YyUCHHBIC CBOMCTBA HUTYD
Y OTHOUIEHUN MEXKAY HUMHU U IPUMEHSSI H3yUYEHHbIE METObI JJOKA3aTEIbCTB;

7) periaTh HECIIOKHBIC 3371a4K Ha TIOCTPOCHHUE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI
MOCTPOCHUSI C MOMOIIBIO UPKYJIS U JTUHEHKH;

8) pemaTh IUTAHUMETPHYCCKUE 33]]a49H HA HAXO0XKJICHUE T€OMETPUICCKUX BEITUUHH

1o oOpaslaM WM aIropuTMaM, peraTh NPoCTeHINe MTaHUMETPUUECKUE
3aJ1a4i B IPOCTPAHCTBE.

9) u3BjeKaTh HHGOPMAIIMIO O TECOMETPUICCKHUX (UTypaXx, IPEACTaBICHHYIO Ha
YepTeKax B IBHOM BUJIE;

10)npuMeHSTH TS PEIICHHS 33]]a4 TeOMETPHUCCKUE PaKThI, €CIH YCIOBHS UX
NPUMEHEHHUS 33J]aHbl B IBHOM (opMe;

BvinyckHuk noaysum 603MONCHOCMY .

11)osraoemv memoodamu peurenus 3a0ay HA BbIYUCTICHUS U
ooxkazamenbcmed: Memooom om NPOMuUEHO20, MemoooM no0o Ousl,
Memooom nepebopa 8apuanmos u Memooom 2eoMempuiecKux mecm
mouvex;

12)npuobpecmu onvlm npumenenus areedpaudecko2o u mpuzo -
HOMempuyecko20 annapama u uoei 08uUdNCeHuss npu peuie Huu



2eomMempuyecKux 3a0ay,

13)osrademv mpaduyuonunot cxemoul peuwenus 3a0a4 Ha noCcmpoenHue ¢
NOMOWBIO YUPKYAA U TUHEUKU. AHAIU3, NOCMPO eHUe, 00KA3amelbCMEo U
uccreoosanue,

14) nayuumuocs pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM
2eomMempuiecKko2o mecma modex u Memooom noooousl;

15) npuobpecmu onvim ucciedosanus C80UCME NIAHUMEMPULECKUX Puyp ¢
NOMOUWBIO KOMNBLIOMEPHBIX NPOCPAMM,

16) npuobpecmu onvim evinoanenuss nPoekmos no memam.: «I eomempuueckue
npeobpazoseanus Ha naockocmuy, «llocmpoenue ompezkog  no
dopmyney;

17) Hay4UThCSI KCIIOJIB30BaTh CBOMCTBA TEOMETPHYECKHX GUTYP Ui PEIICHHS
TUIIOBBIX 3aja4, BO3HUKAIOIIMX B CHUTYyallMsIX ITOBCEIHCBHOW JKW3HH, 3a]ad
MPAKTUYECKOTO COACPIKAHUS.

OTHoOIIEHUA

BbIyCKHUK HAY4IHUTCS:
1)onepupoBath Ha 0a30BOM YpPOBHE TMOHSATHSIMHU: PABEHCTBO (UTYpP, PaBHbIE

¢burypsil, PaBEHCTBO TPEYTOJIbHUKOB, MapajuIeIbHOCTh MIPSIMBIX,
NEPIECHINKYJAPHOCTh MPAMBIX, YIIbl MEXAY MNPSIMBIMH, NEPHNEHIUKYJIP,
HAaKJIOHHAs, IPOCKLUS.

Buinycknux nonyuum 603moxicHocms:
2)UCIOJIb30BaTh OTHOIICHUS JIJIS PEIICHUS MPOCTSHINNX 3a/1ad, BO3HUKAIOIIUX B

pEAbHOM KU3HMU.

I'eomerpuyeckue mocTpoeHust

BbInyCKHUK Hay4uTCs:
1 )u300pakaTh TUIIOBBIE MJIOCKKE GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U C
IIOMOIIBIO UHCTPYMEHTOB.

Buinycknux nonyuum 603mMoMCHOCMb !
2)BBINOIHATH MPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOANUMBIE B PEAIbHOMN
KHU3HH.

I'eomeTpuueckue npeodpa3oBaHns
BBITyCKHUK HAYyYHUTCS:
l)ctpouts GuUrypy, CHMMETPUUHYIO JaHHOM (PUTYype OTHOCUTEIBHO OCH U TOUYKH.
BuvinyckHuk noayuum 803MONICHOCHb.
2)pacro3HaBaTh JBIKEHHE OOBEKTOB B OKPYKAIOIIEM MHUPE; CHUMMETPHYHBIC
GbUryphl B OKpyXaroeM MUpe.



HN3mepeHue reoMeTpuYeCKUX BeJIMUYMH
BoinmyCkHUK Hay4uTcs:

1) wcIoJIb30BaTh CBOMCTBA M3MEPEHHUS JUIHH, TUIOIIACH U YTJIOB MPH PEIICHUN
3a/1a4 Ha HaXOXJICHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JIUTMHBI TyTH
OKPYKHOCTH, TPalyCHOW MEPHI YyIJIa,;

2) BBIYMCIIATH JUTHHBI JTMHEHHBIX 3JICMEHTOB (PUTYP U KX YTJIbI, HCHIOIB3YS (DOPMYIIBI
JUTHHBI OKPY>KHOCTH U JUTUHBI TyTH OKPYKHOCTH, (hOPMYIIBI TUIOIIaAeH puryp;

3) BBIYMCIIATH TUIOMIAN TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, apajlIeIOrPaMMOB,
Tpareunii, KpyroB U CEKTOpPOB;

4) BBIYMCIIATH JUTMHY OKPY)KHOCTH, JJTMHY JYTH OKPY>KHOCTH;

5) permarh 3a/1a4u Ha JIOKA3aTEIbCTBO C UCIIOIb30BaHHEM (POPMYJT JUTHHBI
OKPY>KHOCTH Y JUTUHBI AYTH OKPYKHOCTH, (opmy miiomaaen puryp;

6) pemarh MpaKTHYCCKUE 3aa9H, CBSI3AHHBIC C HAXOXKICHUEM FCOMETPHUYCCKHUX
BEJIMYMH (MUCTOJB3Ys MTPU HEOOXOIUMOCTH CIIPABOYHUKHU U TEXHUYECKUE
CpEeACTBa);

7) BBIMOJHATH U3MEPEHUE JITTMH, PACCTOSHUH, BEIMYMH YTJIOB, C TTOMOIIBIO
WHCTPYMEHTOB ISl UBMEPEHUM JJIMH U YTJIOB;

8) npuMeHATH (OPMYIIBI IIEPUMETPA, TUTOIIATH W 00beMa, TUIOIIA TN ITOBEPXHOCTH
OTAEJBHBIX MHOTOTPAHHUKOB MPH BBIYUCIICHUSX, KOTa BCE JaHHBIC UMEIOTCS B
YCJIOBUH;

9) npumensaTh TeopeMy [Ingaropa, 6a30BbIe TPUTOHOMETPUYCCKHE COOTHOIICHHS
JUISL BBIYMCIIEHUS JUIMH, PACCTOSHUM, TUIOIIAJEH B IPOCTEUIIINX CIIyYasiX.

Buvinyckuux noayuum 603mMOHNCHOCHb:
10)sbruuciame niowaou ueyp, cocmasienHvix Uz 08yxX uiu bonee
NPAMOY20JIbHUKOS, NAPANeN02PAMMO8, MPey2OIbHUKOS, KpYed U CeKmopa,
11)sbiuucasims niowadu MHO20Y20bHUKOS, UCHOIb3YS OMHOULEHUS]
PABHOBENUKOCMU U PABHOCOCTNABIEHHOCMIU,
12)npuobpecmu onvim npumenenus aneedpaULecKo2o u mpueo HOMempuiecKo2o
annapama u uoetl 08UNCEHUsI NPU PeuleHUU 3a0ay Ha 8blYUCeHUue Naowaoeti
MHO20V20IbHUKOB.
13)eviuucasimes paccmosinust Ha MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSIX,
nIOWAoU 8 NPOCMeNUUX CIy4asnx, NPUMeHsIms GopMYyivl 8 NPOCMEUUIUX
cumyayusix 8 N0BCeOHeBHOU HCUIHUL.

Koopauuarsi
BBITTyCKHUK HAy4YUTCS:
1) BBIYMCIIATH JUIMHY OTPE3Ka M0 KOOPIUHATAM €ro KOHIIOB; BBIUHCIIATH
KOOPJAMHATHI CEPEUHBI OTPE3Ka,;
2) MCIOJIb30BaTh KOOPAWHATHBIN METO JIs U3YUCHHUS CBONCTB MPSMBIX U
OKPY’KHOCTEH,;



3)

OMpEeeNATh NPUOIMKEHHO KOOPAUHATHI TOUKH IO €€ N300paKeHUI0 Ha
KOOPJAMHATHOW MJIOCKOCTH
Buinycxknux nonyuum 603moocHocms:

4) osrademov KOOPOUHAMHBIM MEMOOOM PEUleHUsL 340a4 HA SbIYUCTECHUE U

00KA3amMenbCmaeo,

5) npuoopecmu  OnvIM UCNOJL30BAHUS KOMNBIOMEPHBIX NPOSPAMM OJis
AHAU3A YACMHBIX CAYYAEE8 B3AUMHO20 PACHOJIOHCEHUSL OKPYICHOCTMEL U
NPAMBIX,

6)  npuobpecmu onvim evinoanenuss npoekmos Ha memy «lIpumenenue

1)

2)

3)

4)

5)

KoopduHamﬂoeo Memooa npu  peuierHuu 3a0ay Ha 6blyuUCIeHue U
00Ka3amelbCmeo ».

BexTopsl
BEIIYCKHUK HAy4YHTCA:
OIIEpUPOBATh C BEKTOPaMU: HaXOAUTh CYMMY M Pa3HOCTh JABYX BEKTOPOB,
3aJJaHHBIX T'COMETPUYCCKH, HAXOIUTh BEKTOP, PABHBIM MPOU3BEICHUIO
3aJJaHHOI'0 BEKTOpa Ha YHCJIO;
HAXOJMTH JJI1 BEKTOPOB, 3aJaHHBIX KOOPAUHATAMM: JUIMHY BEKTOPa, KOOPAUHATHI
CYMMBI M Pa3HOCTH JIBYX U 00Ji€€ BEKTOPOB, KOOPAUHATHI IIPOU3BEICHUS BEKTOPA
Ha YHUCIIO, IPUMEHSIS IPU HEOOXOIUMOCTH COYCTATEIILHBIHN, TIEPEMECTUTEIILHBIN 1
pachpeIeIUTeIbHbIA 3aKOHBI;
BBIUHCIIATH CKAJIIPHOE IMPOU3BEICHUE BEKTOPOB, HAXOAUTD YTOJI MEXKTY
BEKTOPAaMH, YCTaHABIUBATh MEPIICHANKYIIPHOCTD IPSIMBIX.
Buinycknuk nonyuum 603moxicHOCmb.!
0671a0eMmb 8eKMOPHbIM MemoO0OM OJisl PeuleHUs: 3a0ad Ha 8blYUCTEeHUE U
00KA3ameibCmeo,
npuobpecmu onvlm 8bINOJAHEHUS NPOEKMO8 Ha memy «lIpumenerue
B8EKMOPHO20 MemMOoOad NPU peuleHuu 3a0a4 Ha 8blYUCIeHUe U
00KA3amelbCmeo .

TpeGoBaHuA K YPOBHIO NOATOTOBKH YYAaLMXCH 7 Kjacca

Jonsicnvl 3nambv/noHumama: ONpPENEICHNE TOYKH, IPSIMON. OTPE3Ka, JIyya,
yIJ1a; €UHULBI U3MEPEHUS OTPE3Ka, YIJIa, ONPeesIeHne BEPTUKAIBHBIX U
CMEXHBIX YIJIOB, UX CBOMCTBA; PIPEAEICHUE NEPIECHANKYIISIPHBIX TPSMBIX;
ONpENEIEHUE TPEYTOIbHUKA, BUJIbI TPEYTOJIBHUKOB, TPU3HAKU PaBEHCTBA
TPEYTrOJIbHUKOB, CBOMCTBA PAaBHOOEIPEHHOT'O TPEYTOJIbHHUKA, ONIPEICTICHHUE
MeMaHbl, OUCCEKTPHUCHI, BBICOTHI; OTIPEACIICHUE MapaIeIbHbBIX MPSIMBIX, HX
CBOMCTBA M IPU3HAKH; COOTHOLIEHNE MEXKIY CTOPOHAMHU U yriaMu
TPEYrOJIbHUKA, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA; ONIPEIEICHUE
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, €T0 CBOMCTBA U MPU3HAKHU.

Honscuvt ymemsp: 0003Ha4aTh TOUKU, OTPE3KU U IPSMBIC HA PUCYHKE, CPABHUBATH
OTPE3KH U YIJIbl, C TOMOILBIO TPAHCHIOPTHPA MPOBOAUTH OUCCEKTPUCY YTJIa;
n300pakaTh MPSIMOM, OCTPBIN, TYNON U pa3BEPHYTHIN YIJIbI, N300pakaTh
TPEYTOJIbHUKU Y HAXOAUTh UX IEPUMETP; CTPOUTH OUCCEKTPUCY, BBICOTY U MEAUAHY



TPEYrOJIbHUKA; JOKA3BIBATH IPU3HAKHA PABEHCTBA TPEYTOJbHUKOB; ITOKA3bIBATh HA
PUCYHKE TTapbl HAKPECT JIEXKAIIKNX, COOTBETCTBEHHBIX, OJTHOCTOPOHHUX YIJIOB,
JTIOKa3bIBaTh MPU3HAKU MTAPAILIEILHOCTH JIBYX HPSIMBIX; JOKA3bIBATh TEOPEMY O
CYMME YIJIOB TPEYTOJIbHUKA; 3HATh , KAKOW YrOJI HA3bIBAE€TCS BHEIIIHUM YIJIOM
TPEYTOJIbHUKA; IPUMEHATH ITPU3HAKU NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB K PEIEHUIO
3aJ1a4; CTPOUTH TPEYTOJIbHUKH IO TPEM AJIEMEHTAM.

Jlonncuel 6n1ademsv Komnemenyuamu: TO3HaBATEIbHON, KOMMYHUKATUBHOM,
HHGOPMAIIMOHHON 1 peIeKCUBHOM.

Cnocoowvt peuramp cnedyroujue Hcu3HeHHO-NPAKMUYEeCKue 3a0adu:
CaMOCTOSITEJILHO MPUOOPETaTh U MPUMEHSTh 3HAHUS B PA3JIMUHBIX CUTYaIUsX,
paboTaTh B rpyIax, apryMeHTUPOBATh U OTCTauBaTh CBOIO TOUKY 3PEHMSI, YMETh
CIIyIIaTh APYTUX, U3BJICKATh YIEOHYIO HH(GOPMAIIMIO HA OCHOBE COTIOCTABUTEIILHOTO
aHanu3a 00BEKTOB, ITOJIH30BATHCS IIPEAMETHBIM YKa3aTeIeM, SHIIMKIONCANCH U
CIIPABOYHHMKOM JIJIs1 HAaXO0KISHUS HH(POPMAIIUK, CAMOCTOSITEIBHO JICHCTBOBAThH B
CUTYaIUsIX HEONPEICTICHHOCTH NP PEUICHUH aKTYaIbHBIX JIJISI HUX TIPOOJIEM.

TpedoBaHus K YPOBHIO IOATOTOBKHM Y4Yaluxcs 8 kiacca
Honsicnvl 3namv/nonumama:
HauanbHble TOHATUS U TEOPEMBI TEOMETPUMU.
MHOroyroJIbHUKU. OKPYHOCTb M Kpyr. Harmsiiuble npeacTaBIeHUs O
IIPOCTPAHCTBEHHBIX TeNax: Ky0Oe, napajuienenunesie, pu3Me, nupaMue, mape,
cdepe, konyce, munuHape. [pumeps ceuennii. [Ipumepsl pa3BepTok.
Tpeyronshuk. Teopema Daieca. [logobue TpeyroabHUKOB; KOAPHUIIUESHT
nono6ust. [lpusnaku mogo0us TpEyroJbHUKOB.
Teopema [Tudaropa. [IpuzHaku paBeHCTBA IPSIMOYTOJILHBIX TPEYTOJIHBHUKOB.
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC OCTPOTO yria IpsIMOYTrOJIbHOIO
Tpeyronbauka 1 yrios ot 0° no 180°%; mpusenenue x octpomy yriy.
3aMedaTenbHbIe TOYKH TPEYTOJbHUKA: TOUYKH NIEPECEUCHUS CEPEIUHHBIX
NEPHEeHANKYIIAPOB, OUCCEKTPUC, MEIUAH.
YeTtpipexyronpHuk. [lapamienorpamm, ero cBOMCTBA U IMIPU3HAKH.
[IpsiMOyroJIbHUK, KBaJIpaT, poMO, X CBOICTBA U MpU3HaKu. Tpanenus,
paBHOOEIpEeHHAs Tpareius.
MHoOroyroJibHUKu. Beinykiibie MHOTOyToJIbHUKH. CyMMa yIrii0B BBITYKJIOTO
MHOT'OYTOJIbHMKA. BriucaHHbIe U ONUCaHHbIE MHOTOYTOJIbHUKU. [[paBuibHbIC
MHOT'OYTOJIbHUKH.
OxkpyxHOCTb U Kpyr. LlenTp, panuyc, amametp. Jlyra, xopaa. lleHTpanbHbIi,
BIIMCAHHBIN YrOJl; BEJIMYMHA BIIMCAHHOIO yria. B3auMHOE pacnoyiokeHue npsamon
Y OKPYKHOCTH, ABYX OKpyx)HOcTel. KacarenbHas u cexymas K OKpYKHOCTH,
PaBEHCTBO KaCaTEIbHBIX, POBEAECHHBIX U3 OJHOU TOUKU. MeTpudeckue
COOTHOWIEHHUS B OKPY>KHOCTH: CBOMCTBA CEKYIIINX, KACATEIbHBIX, XOP/I.
OKpyY’>KHOCTb, BOUCAHHAS B TPEYTOJbHUK, U OKPY>KHOCTb, OITUCAHHASI OKOJIO
TpeyroyibHUKa. BriicaHHbIe U ONKMCaHHbBIC YETHIPEXYTOJIbHUKY. Brincanubie u
ONMCAHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHHUKA.
N3mepenune reoMeTpuuecKux BEIUYUH. J[JInHa JJOMaHOU, IEpUMETP
MPSAMOYTOJIbHHKA.



[TonsiTue o muomaau mwiockux puryp. PaBHococTaBieHHbIE U PABHOBEIIUKHE
burypsl.

[Tnomane npsimoyroneHuka. Ilnomane napamienorpaMmma, TpeyrojJbHUKA U
Tpanenuu.

CBsi3p MEXTy IIOMIAASIMH MTOAOOHBIX QUTYP.

['eomeTpuueckue npeodpazoBanus. Cummetpus ¢puryp. OceBas U 1eHTpaIbHas
CUMMETPHH.

JlonsrcHbl ymemsb: TIOJIb30BATHCS TEOMETPUUYECKUM S3BIKOM JIJIS1 OTIMCAHUS IIPEIMETOB
OKPY>KaIOIIEro MUPa; pacrio3HaBaTh reOMETpuIecKre GUryphbl, pa3indarh UX
B3aMMHOE PACIIOJIOKEHUE; U300pakaTh T€OMETPUUECKUE (PUTYPBI, BHITOIHATh
YepTEKH MO YCIOBHUIO 33][auu; OCYIIECTBIISATh MpeoOpazoBanus Gpuryp. Berauciasatsb
3HAYEHUSI TEOMETPUUECKUX BEJIMYUH (IJIMH, YTJIOB, IJIOMIAIEH),B TOM YHUCIE JIs
yrios ot 0° o 180°%; onpenensars 3HaUEHUS TPUTOHOMETPHUECKUX (DYHKIIMIA 110
3aJIaHHBIM 3HAYEHUSM YTJIOB; HAXOJIUTh CTOPOHBI, YTJIbI U ILIOIIAIN
TPEYTOJIbHUKOB, JJIMHBI JIOMAHBIX, AYT OKPYKHOCTH, IJIOIIA€H OCHOBHBIX
reoMeTpruYeCcKHuX (Uryp u Guryp, COCTaBJICHHbBIX U3 HUX.

PemaTe reoMeTpuyeckue 3a/iauu, ONUPasCh HA U3YYEHHbIE CBOWCTBA PUTYD U
OTHOUIEHUI MEXIYy HUMU, IPUMEHSS AOMOJIHUTENIbHBIE TOCTPOEHUS,
anreOpanyeckuil amnmapar, cooopaxxeHusi cumMeTpuu. [IpoBoauTh qOKa3aTEIbHbBIE
paccyXJeHuUs MPU PELIEHUH 33]1a4, UCIOJIb3Ysl U3BECTHBIE TeOpeMbl. Pemarh
IIPOCTENIINE TUTAHUMETPUUECKHE 337]a4H B IPOCTPAHCTBE.

Jonscuul n1ademov komnemenyuamu: yieOHO-TI03HABATENbHOM, IIEHHOCTHO-
OPUEHTHUPOBAHHOM, pedIeKCUBHOM, KOMMYHUKATUBHOW, HH(POPMALIMOHHOM,
COIIMAJILHO-TPYI0BOM.

Hcnonvzosamsv npuodpemeHnHvle 3HAHUA U YMEHUSA 6 NPAKIMUYECKOT
0esAmenbHOCMU U NOBCEOHEBGHOU HCUZHU: TSI OTTUCAHUS PEAIbHBIX CUTYAlU Ha
S3bIKE T€OMETPHUH; PACUETOB, BKIIFOUAIOUIUX MPOCTEUIIINE TPUTOHOMETPUUYECKHUE
(bopMyJIbL; peIeHHs TEOMETPUUECKHX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH.
Penienust npakTHYECKKX 3a/1a4, CBA3aHHBIX C HAX0XK/IEHUEM F'€OMETPUUECKHIX
BEJIMYMH; TOCTPOECHUI F€OMETPUIECKMMU UHCTPYMEHTaMH (JIMHEIKa, YTOJIbHUK,

LIUPKYJb, TPAHCIOPTHUD).

TpeGoBaHus K YPOBHIO NOATOTOBKHM YYaluxcs 9 kiacca
Jonsicnvl 3namv/nonumama:

Crnenyrolue MOHATHA : BEKTOP, CyMMa M pa3HOCTh BEKTOPOB; POU3BEICHNE
BEKTOpa Ha YHCJII0, CKAISIPHOE IPOU3BEAEHUE BEKTOPOB; CUHYC, KOCUHYC, TAHI€HC,
KOTaHI'€HC; TEOPEMA CUHYCOB U KOCHHYCOB; PEIICHUE TPEYTOJIbHUKOB;
COOTHOILIEHHE MEKy CTOPOHAMM M yIJIaMH TpeyroyibHUKa. Onpenenenre
MHOTOYTOJIbHUKA; ()OPMYJIbI ITTMHBI OKPYKHOCTH, IJIOLIAAN KpyTa; CBOICTBA
BIIMCAHHOW Y ONHMCAHHOW OKPY’KHOCTH OKOJIO MPAaBWJIBHOIO MHOT'OYTOJIbHUKA,
MOHATHE ABMKEHUS Ha MIIOCKOCTU: CUMMETPUS, TapaJIJIeIbHBIA TEPEHOC, TOBOPOT.

JonsrcHbl ymemap: OJI30BATHCS TEOMETPUYECKUAM S3BIKOM JIJISI OTIMCAHUS
MPEIMETOB OKPY>KAIOLIEr0 MUPa; Pacrio3HaBaTh reOMETpuIecKre GUryphbl, pa3indarb
UX B3aMMHOE PACIIONIOKEHUE; U300pakaTh T€OMETPUUECKUE (PUTYPHI; BBITIOIHSTh



YepTeKH MO YCIOBHUIO 33J[auu; OCYLIECTBIISATh peodpazoBanus puryp. PacriosnaBars
Ha YEpTEeXaAX, MOJIEISIX U B OKPY>KAOILEH 0OCTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE
TeJa, U300paxkaTh UX; B MPOCTEHIINX CIyYasiX CTPOUTh CEYEHHSI U Pa3BEPTKU
NPOCTPAHCTBEHHBIX Tel. [IpoBOINTE onepanuu Hajl BEKTOPAMU, BBIYUCIATH JUIMHY U
KOOPAHMHATBI BEKTOPA, YTOJI MEKIAY BEKTOpaMU. BEIUHCISITH 3HAUEHHS
T€OMETPUYECKUX BETUYHH (JIMH, YTJIOB, TUIOMIA/IeH, 00BEMOB); B TOM YHCIIE: IS
yrios ot 0° 1o 180° onpeensaTs 3HaUEHHS TPUTOHOMETPUYECKHUX (PYHKIIUH 110
3HAYEHHUIO OJTHOM U3 HUX; HAXOJAUTh CTOPOHBI, YIJIbI U TUIONIAJU TPEYTOJIbHUKOB,
JUTMHBI JJIOMAHbIX, YT OKPY>KHOCTH, TUIOIIa/Ie OCHOBHBIX T€OMETPUUYECKUX DUTYDP
U (Uryp, COCTaBJICHHBIX U3 HUX. PEIIATh T€OMETPUUECKUE 3a7a4l, OITUPASICh Ha
U3y4YeHHBIE CBOMCTBA (PUTYP U OTHOIICHUM MEXKTy HUMH, IPUMEHSSI
JOTIOJTHUTENbHBIE TOCTPOEHUS, alredpandyeckuii 1 TPUrOHOMETPUYECKUH amnmnapar,
cumMmeTputo. [IpoBoauTh 10Ka3aTeNbHBIE PACCYKECHUS MTPU PELICHUU 3a]1a4,
UCIIOJIb3YsI ©3BECTHBIE TEOPEMBI; PEIIAaTh MPOCTEHUIINE MIIIAHUMETPUUECKHUE 3aJaUH
B ITPOCTPAHCTBE.

Honorcnwl enademv KomnemeHuuAMuU:

- “H(QOPMALMOHHOW;

- KOMMYHHKaTHBHOW;

- MAaTeMaTH4YeCKOMW, MOApa3yMEeBAIOUIEH, UTO yUalllecs: yMEIOT UCI0JIb30BaTh
MaTeMaTUYeCKHUEe 3HaHUs, apuPMETHUECKUH, aIreOpandecKuil anmnapar JaJis
OIKCAHUs U pelIeHUs TPOOJIEM pealibHOM KU3HU, TPAMOTHO BBIIIOJIHATH
AJITOPUTMHUYECKHE MTPENNUCAHUS U UHCTPYKIIMUA HA MAaTEMaTUYECKOM
MaTepuale, MoJib30BaTbCsd MaTeMaTHYECKUMHU (pOopMyIamMu , TPUMEHSTh
npruoOpeTeHHbIe anredpandyeckue nmpeoopa3zoBanus U PyHKIIMOHATIBEHO-
rpadyuyeckue NpeACcTaBICHUs AJIs ONMCAHUS U aHAJIM3a 3aKOHOMEPHOCTEH,
CYILLECTBYIOIMX B OKPYXKAIOIEM MUPE U B CMEXKHBIX IIPEIMETAX;

- COUMAaJIbHO-TMYHOCTHOM, MOPa3yMEBAIOIIEH, YTO yUalllUecs BJIAJCIOT CTUIIEM
MBIIICHUS, XapaKTEPHbBIM I MATEMAaTHKH, €r0 a0CTPAKTHOCTHIO,
JI0Ka3aTeJIbHOCTBIO, CTPOTOCThIO, YMEIOT IPUBOJIUTH aPIYMEHTUPOBAHHBIE
paccyXJIeHus, JeNaTh JOTHYecKre 000OCHOBAHHbBIE BBIBO/IbI, TPOBOIUTH
000011I€HUS U OTKPBIBATh 3aKOHOMEPHOCTH Ha OCHOBE YAaCTHBIX TPUMEPOB,
HKCIIEPUMEHTA, BBIABUTATh TUIIOTE3bI, SICHO X TOYHO BBIPA’KaTh CBOM MBICIIU B
YCTHOM M MMCBMEHHOM pEYH;

- 00ILIEKYJIBbTYpPHOI, MOApa3yMeBaIOLIeH, YTO yyalrecs: IOHUMAOT 3HAYMMOCTh
MaTeMaTHKHU KaK HEOThEMJIEMON 4acTH OOIIeUEI0BEYECKOM KYIbTYPHI,
BO3/ICICTBYIOIIEH Ha IpyTrHe 00JacTH KYJIbTYphl, MIOHUMAIOT, YTO
dbopManbHBI MaTEMaTUYECKU anmapaT CO3/1aH U Pa3BUBACTCS C LEIbIO
pacCIIMPEHHs] BO3MOKHOCTEN €ro MPUMEHEHUS K PELIEHUIO 3a/1ad,
BO3HHKAIOIMX B TEOPUU U MPAKTUKE, YMEIOT YMECTHO UCIIOIb30BATh
MaTEMaTUYECKYIO0 CUMBOJIUKY;

- NPEAMETHO-MHUPOBO33PEHUYECKON, MOAPA3YMEBAIOIIEH, YTO ydallueCs
MOHUMAIOT YHUBEPCAIbHBIA XapaKTep 3aKOHOB MAaTEMATUUYECKOM JIOTHKH,
MPUMEHUMBIX BOBCEX O0JIACTSAX YETIOBEUYECKOU NEeATeIbHOCTH, BIAJICIOT
prUeMaMu OCTPOEHUS U UCCIIEIOBAHUS MAaTEMATHUECKUX MOJEIIeH Mpu
pelIeHUH NPUKIAIHBIX 3a/1a4.



Hcnonv3oeamsv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYUECKOU
0esAmenbHOCMU U NOECEOHE6HOU HCUIHU: [T OTTMCAHMS PEAIBHBIX CUTYallnH Ha
A3bIKE T€OMETPHH; JJIs1 PaCUE€TOB, BKIIFOYAOIINX POCTEHIIINE TPUTOHOMETPUYECKHE
(bopMyIIbI; IPY pEIIeHNH T€OMETPUIECKUX 3a1ay C UCIIOIB30BaHUEM
TPUTOHOMETPHH; [T PELIEHHUS PAKTUYECKHUX 33/1a4, CBA3aHHBIX C HAX0XKJIEHUEM
TE€OMETPUUECKHUX BEJIMYHH (MCIOJIB3YsI TPH HEOOXOAUMOCTH CIIPABOYHUKA U
TEXHUYECKHE CPECTBA); IPU MOCTPOCHUN T'€OMETPUUECKUMU HHCTPYMEHTAMU
(7MHENKa, yTOJIbHUK, IIUPKYJIb, TPAHCIIOPTHD).

Cooepircanue Kypca ceomempuu 6 7-9 knaccax

BekTOopbl H KOOPAUHATHI HA JIOCKOCTH

Bekropsl

IlonaTne BekTOpa, NEUCTBUSA HAJ BEKTOPAMHM, UCIIOIb30BAHUE BEKTOPOB B
bu3MKe, paznoxcenue 6eKmopa Ha cocmasadiowjue, CKauiapHoe npousseoeHue.

Koopaunarsi

OCHOBHBIE TIOHSTHSI, KOOPOUHAMbBI BEKMOPA, PACCMOSIHUE MeAHCO) MOYKAMU.
Koopounamei cepeounvt ompesxka. Ypasnenus gueyp.

Ilpumenenue 6exmopos u Koopounam Ol peuieHUus NpoOCMetuiux
2eomMempuiecKux 3a0adu.

HcTtopusa matemaTuku. ['eomerpuueckune Gurypsl

Durypsl B reOMeTprH U B OKPYKaK0LIEM MUpe

I'eomeTpuueckas ¢urypa. dopMHUpOBAHUE IIPECTABICHUN 0
METaIPEIMETHOM MOHATUHU «PUTYpay.

Touka, 5uHHA, OTpPE30K, IpsAMas, JIyd, JIOMaHas, IUIOCKOCTb, YIOI,
OuccekTpuca yria 1 ee CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbBHUKH, KPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. lLleHTpanbHas cuMMeTpus
reOMETPUYECKUX QUTyp.

MHOroyrojibsHuKu

MHOroyrojibHUK, €ro JJIEMEHTbl W €ro cBoucTBa. Pacno3HaBaHue
HEKOTOPBIX MHOTOYTOJIBHUKOB. Buvinykivie U HEGbINYKIble MHO20Y20IbHUKU.
[IpaBrIIbHBIE MHOTOYTOJIBHUKHU.

TpeyronpHuku. BpicoTa, Menumana, OuCCEeKTpHca, CpPEIHSsl JUHUSA
TpeyrojibHUKa. PaBHOOEAPEHHBI TPEYroJbHUK, €ro CBOMCTBA M MPU3HAKU.

PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpAMOYTOJIbHBIN, OCTPOYTOJIbHBIN,
TYNOYTOJIbHBIM TpPEYroJbHUKH. BHemHue yrael TtpeyrosibHuka. HepaBeHCTBO
TPEYTOJIbHHUKA.

YertpipexyronsHuku. [lapannenorpamMM, pom0, HpSMOYTOJbHUK, KBaJpar,
Tpaneuus, paBHoOeApeHHas Tpaneuus. CBONHCTBa U MPU3HAKU NapajuieIorpaMma,
pomOa, MpsAMOYTOJIbHUKA, KBaJpaTa.

OKpy:XHOCTB, KPYT

OKpy>KHOCTb, KpPYI', HX 3JIEMEHTBHI U CBOMCTBA; LEHTPAJIbHbIE U BIMCAHHBIC
yrabl. KacarensHas u cexkywas K OKPYKHOCTH, ux ceoucmea. BrrcaHHble U
ONKMCAHHBIE OKPYXKHOCTU IJII TPEYTOJIBHUKOB, Yemblpexy2oIbHUKOS, NPAGUTIbHbIX
MHO20Y20IbHUKOS.

I'eomeTpuueckue purypsol B IpocTpaHcTBe (00beMHBIE Te1a)



Mhnozcoepannux u ez2o snemenmoul. Hazeanus MHO202PAHHUKOS C PA3HBLIM
noJnodiceHuem u Koaudecmeom cpaneu. IlepBudHbIe IPEACTABICHNS O NUPAMHUJE,
napajuienienumnene, npusme, cdepe, mape, MUIMHAPE, KOHYCEe, UX AJIEMEHTaxX U
MPOCTEUIIINX CBOMCTBAX.

OTHOlIEHUS

PaBencTBo ¢uryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKy paBeHCTBA TPEYTOJILHUKOB.

IMapa/uieIbHOCTH NPAMBIX

[Ipu3Haku 1 CBOMCTBA MapajuIeNbHBIX NPSIMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema @aneca.

IepneHauKyasipHble IPSIMbIE

[Ipsmont yron. Ilepnenaukyisip K npsMon. HakiioHHas, mnpoeKuus.
CepenuHHBIA  NEPOEHAUKYISAp K  oTpe3ky. (Ceoucmea u  npusHaku
nepneHOUKYIAPHOCIU.

Ilooooue

IIponopyuonanvuvle ompesxu, nooooue gueyp. I10006nbie mpeyeorbHuKuU.
Ilpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue NpsMoi U OKPY>KHOCTH, 08YX OKPYHCHOCHIEL.

N3mepenusi v BbIYMCIEHUS

Bean4uHbl

[Tonstue BenmuuuHbl. [{nuHa. M3mepenue mHbl. EauHUIBL M3MEpeHUs
nuHbl. Benuuuna yrna. ['pagycHas mepa yria.

[lonsitTue o momanu MiIOCKON ¢GUrypel W ee cBoiicTBax. M3mepenue
riomaaei. EquHuIbl n3MepeHus mIomaan.

IIpencrabienne 06 oObeMe u ero cpoiicTBax. Mizmepenue oobema. EquHuiipt
U3MEpEHUs 00bEMOB.

N3mepenusi u BbIYMCIEHUS

NHCTpyMEHTBI 11 U3MEPEHUM M MOCTPOCHUM; U3MEPEHHUE U BBIYMCIIEHUE
VIJIOB, JUIMH (PacCTOsiHMI), Tiomaae. Tpuronomerpuueckue (GyHKIIUA OCTPOTO
yria B NPSIMOYTOJbHOM TPEYroibHUKE TpucoHomempuyeckue QyHKYuu mynozo
yena.  BblUMCIIEHHE  DIEMEHTOB  TPEYTOJBHUKOB  C  HMCIOJIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOLICHUN. D@OopMynbl IUIOMAAA  TPEYTrOJIbHUKA,
napajuieiorpaMMa M €ro 4YacTHBIX BHUJIOB, (OPMyJbl JUIMHBI OKPY>KHOCTH W
wiomaan kpyra. CpaBHeHMe M BbluMCieHHE Tuiomiaaei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocumnycos.

Paccrosinus

Paccrostnme wmexny Ttoukamu. PaccrosHMe OT TOYKM [0 MPSAMOM.
Paccmosinue mesncoy gueypamu.

I'eomeTpuyeckue NOCTPOCHUA

['eomeTprueckne MOCTPOCHUS JJIsi MILTFOCTPALIMM CBOMCTB T€OMETPUUECKUX
duryp.

NHCcTpymMeHTBI  [UIi  NOCTPOCHUW:  LMUPKYJb, JIMHEHWKA,  YLOJIbHHUK.
llpocmetiwue nocmpoenusi yupkyiem u JIUHEUKOU. NOCMpOoeHue OUCCEeKmpUcsyl
yena, nepneHoOuKyIapa K npsmou, ya2ia, pagHo2o 0aHHOMY,

Ilocmpoenue mpey201bHUKO8 NO mMpem CMOPOHAM, 08YM CMOPOHAM U Vely



MedHcOY HUMU, CIOPOHE U 08YM NPUNEHCAUWUM K Hell YelaM.

Jlenenue ompesxa 8 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3zoBanust

[Tonsitne mpeoOpazoBanus. [IpeacTaBieHre o0 MeTanmpeIMETHOM MOHSITHH
«rpeodpaszoBanue». [looobue.

JIBuaxennst

OceBasi U UEHTpAIbHAA CUMMETPHS, NOBOPOM U NAPANIETbHbIUL NEPEeHOC.
Kombunayuu osusicenuti Ha niockocmu u ux c8olicmad.

Bosnuxnosenue mamemamuxu xax Hayku, smansi ee pazeumus. OCHO8Hble
paszdenvl mMamemamuxu. Beloarowuecsa mamemamuxu u ux 6K1A0 6 pa3zgumue
HAYKU.

beckoneunocmv mmnoocecmea npocmulx uucen. Hucia u Onumbl 0mpesKos.
Payuonanouvie uucna. Ilompebnocmv 6 uppayuonanvHvix uuciax. ILllkona
Iugpacopa

3apooicoenue anceopvr 6 nedpax apupmemuru. An-Xopezmu. Poowcoenue
oykeennot cumeonuku. Il. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o
HAaxoxicOeHuu opmyn KopHel aneeOpaudeckux YpasHeHuli cmeneuet, O0Ibuiux
uemvipex. H. Tapmanvs, [oc. Kapoano, HX. Abenv, 3. I'anya.

llosenenue  memooa KOoOpouHam, n038010U4e20 nepesooumu
eeomempuieckue 00vekmol Ha A3bIK aneeopwl. [losenenue epaguxos ynkyuii. P.
Hexapm, I1. @epma. Ilpumepvi paznuunsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoco (Qubonauuu) o0 KpOIUKAX, HUCIA
Qubonauuu. 3adawa o waxmamuou o0ocke. Cxo0UMOCMb 2eoOMempuUdecKoll
npozpeccuu.

Hcmoxku meopuu eeposmunocmeti. cmpaxogoe oOeno, azapmuvle uepwvl. 11
®epma, b.I1lackans, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenusn k ceomempuu. llughacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npagunbHbvIX MHO20Y20IbHUKOS. Tpuccekyust
yvena. Keaopamypa xkpyea. Yoeoenue xkyoa. Hcmopus uucna w. 3o10moe ceuenue.
«Hauanay Eexnuoa. JI Diinep, H.U.Jlobauesckuu. Ucmopus namoco nocmynama.

l'eomempuss  u  uckyccmeo.  ['eomempuueckue  3aKOHOMEPHOCU
OKpYdicaroue2o mMupa.

Acmponomus u eeomempus. UYmo u xax y3uanu Aumaxcacop, Ipamocgen u
Apucmapx o pazmepax Jlynwoi, 3emnu u Cornya. Paccmosanusi om 3emau 0o Jlynwi u
Connya. Uzmepenue paccmosnus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.H.
Jlobauesckuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, paszeumue poccutickoco ¢aoma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowviu.



Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecnedeHUus 00pa30BaTeJIbHOI0
npouecca.
Jlnst peanuzanuu nened u 3agad o0y4yeHrss MaTeMaTHKE N0 TaHHOM MporpaMme
ucnonszyercs YMK :

1. 'eomerpus. COopHHK paboumx mporpamm. 7 — 9 Kiracchel: mocooue s
yauTenei 00meo0pa3oBaTeNbHBIX OpraHu3anuii / aBTop-coctaButens T.A.
Bbypmuctposa. — M.: [Ipocsemienne, 2013

2. Yuebnuk. 'eomerpusi: 7 — 9 k. / JI. C. Atanacsn, B. ©. byry3sos, C. b.
Kanomriies u ap. — M.: [Ipocsemenue, 2018.

3. Pabouas tetpaas no reomerpuu: 7 kiacc: k yueOnuky JI.C. Atanacsina u ap.
«I"'eometpus 7 — 9 kimaccen» / FO.A. I'nazkos, [1.M. KamaeB. — M.: M3znarenbcTBO
«Dx3ameny, 2020

4. KoHTposibHbIE pabOThI O reoMeTpuu: 7 kiacc: K yueonuky JI.C. AtaHacsiHa
u ap. «I'eometpus 7 — 9 knacce» / H.b. MenbHukoBa. — M.: I3naTenscTBO
«JKk3ameny, 2014

5. Tectsl o reomeTpu: 7 knacc: K yueoOnuky JI.C. AtanacsiHa u zip.
«I'eometpus 7 — 9 knaccel» / A.B. @apkoB. — M.: U3narenbctBo «OK3aMen», 2014

6. lupakTideckre MaTepuabl o reoMeTpur: 7 kiace: K yueonuky JI.C.
ArtaHnacsHa u ap. «I'eomerpus 7 — 9 knacce» / H.b. MenbaukoBa, I'.A. 3axaposa.
— M.: M3naTenbcTBO «IK3aMen», 2014

7. Pabouas rerpaap no reomerpun:8 kiacc: k yueOnuky JI.C. AtanacsiHa u ap.
«I"'eometpus 7 — 9 xknaccel» / FO.A. 'mazkos, [1.M. Kamaes. — M.: M3naTenscTBO
«Dx3ameny, 2020

8. KontposnbHbie paboThl 110 TeoMeTpuu: 8 kiace: k yueoHuky JI.C. AtanacsiHa
u ap. «I'eomerpust 7 — 9 knacce» / H.b. MensuukoBa. — M.: 3naTenscTBO
«Dx3amMen», 2015

9. Tectsl o TeoMeTpuu: 8 kinacc: Kk yueoOnuky JI.C. AtanacsHa u zip.
«I'eometpust 7 — 9 knaccel» / A.B. @apkoB. — M.: U3aarenbctBo «K3aMen», 2015

10. IunakTrudeckue MaTepuaibl 1o TeoMeTpu: 8 kiacc: K yueonuky JI.C.
AranacsHa u 1p. «I'eomerpus 7 — 9 knacce» / H.b. MenbaukoBa, I'.A. 3axaposa.
— M.: U3ngatenncTBO «9OK3amen», 2015

11. . PaGouas tetpaap no reomerpuu: 9 kiacc: k yueOnuky JI.C. AtanacsiHa u
ap. «eomerpust 7 — 9 kmacce» / FO.A. T'naskos, I1.M. Kamaes. — M.

N3 narenscTBO «OK3amen», 2016

12. KontposabsHbie paboTsl o reoMerpun: 9 kiacc: k yueOuuky JI.C. AtanacsiHa
u ap. «I'eomerpust 7 — 9 knacce» / H.b. MensuukoBa. — M.: M3naTenscTBO
«OK3amen», 2016

13. Tectsl o reometpun: 9 knacc: k yueonuky JI.C. AtanacsiHa u zip.
«I"'eometpus 7 — 9 knaccel» / A.B. @apkoB. — M.: U3gatenscTBo «Ik3amen», 2016

14. lunakTrudeckue MaTepuaibl 1o reoMeTpur: 9 kiacc: K yueonuky JI.C.
ArtanacsiHa u ap. «I'eomerpust 7 — 9 knacce» / H.b. MenbuukoBa, I'.A. 3axaposa.
— M.: U3naTenncTBO «IK3ameny, 2016



15. PaGouas nmporpamma k yueOnuky JI.C. Atanacana, B.®. byry3oBa. u ap. 7-9
KJIACChI: yuebHoe nocooue TSI 00111e00pa30BaTETbHBIX
opranuzanmii/B.®.byty3oB. M.: IIpocsemienne, 2016.

16. PaGouas mporpamma no reomerpun k YMK JI.C. Aranacana, B.®. byry3oga.
7-9 knaccel /CocraBurens .M. Macnakosa. M.: Bako, 2014.

17. PaGouue mporpammel nio yueOnukam JI.C. Atanacsna, B.®. Byry3osa. u np. 7-
9 knaccel. - Bonrorpan: Yuutens, 2012

18.PabunoBuy E. M. ['eomeTpus Ha roToBBIX uepTexkax. 7-11 kmacchl/
[IpocBenienue, 2013.

Jlnst peanuzanuu Lenei u 3aa4 00yueHus MaTeMaTHUKe 10 JJaHHOM MporpaMM Tak
K€ MOTYT MPUMEHSITHCS MEMAPECYPChI IO OCHOBHBIM TeMaM Iporpammsbl. [Ipu
peanu3aly TporpaMMbl IPUMEHSIOTCS TaK JKe MeIarorM4eCKrue TEXHOJIOTHH:
TEXHOJIOTHS U] PepeHIIMaAIBHOTO 00yUYEHUs, TMUHOCTHO-OPUEHTUPOBAHHAS
texHomaorus, UKT.

K TexHudeckum cpenctBaM 00ydeHUst, KOTOpbIe MOTYT 3(hPEeKTUBHO
MCIIOJIb30BaThCA HA YPOKAaX MaTeMaTHUKU, OTHOCSATCSI KOMITbIOTEP, U(POBOI
dboToanmnapaT, UHTEpaAKTUBHAsI I0CKa U JIp.

[lepeuenb pabOT MPU UCIIOJIHL30BAHUHN KOMITbIOTEPA:

—TOUCK JOTMOJIHUTENbHON nHpopmaru B aTepHere;

— CO3[IJaHHE€ TEKCTa JOKJIaa;

— 00paboTKa TaHHBIX MPOBEJECHHBIX MAaTEMAaTUYECKUX UCCIIEIOBAHUT;
— CO37IaHUE MYJIBTUMEIUUHBIX NMPE3CHTAINN (TEKCTOB C PUCYHKaMH,
dboTorpadusiMu 1 T.J1.), B TOM YUCJIIE JIJIs1 IPEICTABICHUS PE3YyIhTaTOB
MCCIIEIOBATENIbCKOW U MPOEKTHOU JIESITEIIbHOCTH.

[Ipu ucnoap30BaHUU KOMIIBIOTEPA YUalIuecs MPUMEHSIOT MOJIyYEeHHbBIE Ha
ypokax nH()OPMATUKU UHCTPYMEHTAJIbHbIC 3HAHUS (HapuMep, yMEeHUs paboTath C
TEKCTOBBIMU, TpaUUECKUMU PEAAKTOPaAMU U T.J.), TEM CaMbIM y HUX
dbopMUpyeTCsi TOTOBHOCTh M MIPUBBIYKA K MPAKTUYECKOMY MPUMEHEHUIO HOBBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN. TeXHUYECKUE CPEICTBA HA YPOKAX T€OMETPUU
IIUPOKO MPUBJICKAIOTCS TAKXKE MPU MOATOTOBKE MPOECKTOB (KOMITBIOTED).

Y4eOHBIX MOCOOUSA Il YUALIUXCSH:
1.T'eometpus 7-9 YueOnuk s o0meoopa3zoBarenbHbIX yapexaenuii/ JI.C.
AranacsH u 1p. M. IIpocsemenue, 2018.
2. 3uB B.I'. 'eomeTpus Jlunakruueckue marepuansl. 7 kiaacc / b.I'. 3us, B.M.
Meiinep. M. Ilpocsemenue, 2018
3. 3uB b.I'. 'eomerpus unakrudeckue marepuansl. 7 kiaace / b.I'. 3us, B.M.
Meiinep. M. IIpocsenienue, 2013
4. Mumenko T.M.. I'eometpus. TemaTtuueckue tectol. 7 kinace/ T.M. Murienko,
A.Jl. biuuakos. M.: IIpocsemenue, 2013.
5. PabunoBuy E. M. I'eoMeTpust Ha TOTOBBIX YepTexax. 7-11 kmaccel/
[Ipocsemenue, 2013.
3uB b.I'.
6. 'eomerpus Aunaktuuyeckue Mmarepuansl. 8 kiacc / b.I'. 3us, B.M. Meiinep. M.



IIpocBemenue, 2013
7.3uB b.I'. 'eomerpus Junaktuueckue marepuainsl. 8§ knace / b.I'. 3us, B.M.
Mernep. M. IIpocsemenue, 2013
8. Mumenko T.M.. I'eometpus. Tematuueckue tectsl. 8 kiace/ T.M. MuieHko,
A.Jl. biunakoB. M.: [Ipocsemenue, 2013.
9.I'eometpus Aunaktuueckue matepuansl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M.
[Ipocsemenue, 2013
10. 3uB B.I'. 'eometpust Aunaktuyeckue Mmarepuansl. 9 kiacc / b.I'. 3us, B.M.
Meiinep. M. IIpocsemenue, 2013
11. Mumenko T.M.. 'eomerpusi. Temarnueckue tectsl. 9 kinacc/ T.M. MuiieHko,
A.JI. baunakos. M.: ITpocsemenue, 2013.
12. PabGouas TeTpanb 1o reomerpun: 7 kinacc: k yueonuky JI.C. Atanacsina u zip.
«I"'eometpus 7 — 9 kimaccen» / FO.A. I'nazkos, [1.M. KamaeB. — M.: M3narenbcTBO
«Dx3ameny», 2020

13. KonTposabsHbie paboThl 110 reomeTpun: 7 kiace: K yueOnuky JI.C. Atanacana
u ap. «I'eometpus 7 — 9 knacce» / H.b. MensHukoBa. — M.: I3naTenscTBO
«JKk3ameny, 2014

14. Tectel no reomerpun: 7 knacc: k yueOHuky JI.C. AtanacsiHa u ap.
«I'eometpus 7 — 9 knaccel» / A.B. @apkoB. — M.: U3narenbctBo «OK3amen», 2014

15. JIunaktuueckue MaTepualibl o reoMeTpuu: 7 kiacc: K yueonuky JI.C.
AtanacsiHa u ap. «['eomerpust 7 — 9 knacce» / H.b. MenbnaukoBa, I'.A. 3axaposa.
— M.: M3paTenbcTBO «IK3aMen», 2014

16. PabGouas teTpanb 1o reoMetpuu:8 kiacc: k yueonuky JI.C. Aranacsina u nip.
«T"'eometpus 7 — 9 knaccel» / FO.A. I'mazkos, [1.M. Kamaes. — M.: U3naTenscTBO
«Dx3ameny, 2020

17. KontposbHble paboThI 0 TeoMeTpuu: 8 kiacc: Kk yueonuky JI.C. Aranacsina
u ap. «I'eometpus 7 — 9 knacce» / H.b. MensnukoBa. — M.: I3naTenscTBO
«Dx3amMen», 2015

18. Tecth mo reometpun: 8 kiacc: k yueOnuky JI.C. AtanacsiHa u ap.
«I'eometpust 7 — 9 knaccel» / A.B. @apkoB. — M.: U3aarenbctBo «OK3aMen», 2015

19. Iunaktrudeckue MaTepuaibl 1o TeoMeTpun: 8 kiacc: K yueonuky JI.C.
ArtanacsiHa u ap. «I'eomerpus 7 — 9 knacce» / H.b. MenbaukoBa, I'.A. 3axaposa.
— M.: U3gatenncTBO «9K3amen», 2015

20 . Pabouas TeTpanp mmo reomerpun: 9 kiacc: k yueonuky JI.C. AtanacsiHa u
ap. «eomerpust 7 — 9 kmacce» / FO.A. T'naskos, I1.M. Kamaes. — M.
M3narenscTBO «OK3ameny, 2016

21. KontposnbHbie paboThI 10 reoMeTpun: 9 kiacc: k yueonuky JI.C. AtanacsiHa
u ap. «I'eometpust 7 — 9 knacce» / H.b. MensaukoBa. — M.: M3naTenscTBO
«Dx3amen», 2016

22. Tectol o TeomeTpun: 9 kinacc: k yueonuky JI.C. Atanacsina u Jp.
«I"'eometpus 7 — 9 knaccel» / A.B. @apkoB. — M.: U3gatenscTBo «IK3amen», 2016

23. IunakTudeckue MaTepuabl 1o reomeTpun: 9 kiacc: K yueonuky JI.C.
ArtanacsiHa u 1p. «I'eomerpust 7 — 9 knacce» / H.b. MenbnaukoBa, I'.A. 3axaposa.
— M.: U3naTenncTBO «IK3ameny, 2016



Ilepeuyens UHTEpHET pecypcoB, undpoBbie 00pa30BaTeIbHBIX PECYPCOB U
APYTrUX 3JIEKTPOHHBIX HH(POPMALMOHHBIX HCTOYHUKOB!

1.Ilndpossie oOpazoBarensHbie pecypebl (LIOP) k yaeOHMKaM M3 1aTebCTBA
"MuemosuHa" nipezcTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. IHTepHeT - noepKKa yauTeIeld MaTeMaTHKH, MaTepPHaIIbl JIsI
YPOKOB, OHUIIHATIEHBIC TOKYMEHTHI MHUHHCTEpCTBA 00pa30BaHuUs U HAYKH,
HE0OXOIMMbIC B paboTe.

3. www.it-n.ru. CeTb TBOPYECKUX YUUTEIICH.

4. www.etudes.ru. Martematndeckue 3Troabl. Ha caliTe nmpencTaBieHbl STHO/IbI,
BBITIOJIHEHHBIE C UCTIOJIB30BAHUEM COBPEMEHHON KoMITbioTepHON 3D-Trpadukm,
YBJIEKATEIbHO U MHTEPECHO PACCKa3bIBAIOIINE O MATEMATHKE U €€ IPUIIOKCHUSX.
5. www.problems.ru. ba3a gaHHBIX 3a/1a4 [0 BCEM TEMaM IIKOJbHONW MaTeMaTHKH.
3amauu pa3z0oUTHI 10 pyOpUKaM U cTeneHu cioxHocTH. Ko Bcem 3agauam
MIPUBECHBI PEIICHUS.

6. www.golovolomka.hobby.ru. T'onoBosoMkw uist ymMHBIX Jitojeid. Ha caiite
MO>KHO HalTH MHOTO 3aj1a4 (JJOTHYECKHUX, Ha B3BEIIMBAHUS U JIP.), BApUAIINHA HA
TeMy KyoOuka PyOuka, anektponHble Bepcun KHUT P. Cmammana, M. 'apanepa, JI.
Kapponna, BeneHus 3aHATUi, IprueMax padoThl Ha ypOKax.

7. www.college.ru/mathematics. MaremaTtuka Ha mopTajie «OTKPBITBIH KOJIISIK
». MO>XHO HalTH y4yeOHBII MaTepual o pa3IudHbIM pa3jiejiaM MaTEMaTUKH.

8. www.int-edu.ru. MHCTHTYT HOBBIX TexHOJIOTHI. Ha calite MOKHO
O3HAKOMUTHCS C MPOYKIMEH, TipeasiaracmMoit UIHCTUTYTOM, Hanmpumep,
nporpammamu «oKuBasi craTuctuka», « Aptol pady, pazBuBaroiie-o0yJaromiei
HACTOJIbHOM urpoi «Jlomu u apodu» u ap.

9. school-collection.edu. Emunast kosiekius nudpoBbiX 00pa30BaTeIbHBIX
pECYpCOB.

10. http://www.prosv.ru. Caiit u3garensctBa «IIpocBemenuey (pyoprka
«MaTtemaTrka)

11. http:/www.drofa.ru. Caiit uznarensctBa Jpoda (pyopuxa «MaTeMaTrka)
12. http://www.center.fio.ru/som. Metoaudeckre peKOMEHIAINN YIUTEITIO-
MIPEAMETHHKY (TTPEACTABICHBI BCE MKOJIBHBIC MMPEAMETHI). MaTepratbl s
CaMOCTOATENBbHOMN pa3padOTKU MPOPHIBHBIX MPOO M AKTUBU3ALIMH MpOLEcca
oOy4eHHMsI B CTapIeH IIKoJIe.

13. http://www.edu.ru. IlenTpaabHbIit 00pa3oBaTEIbHBIIN MTOPTAI, COACPIKUT
HOPMATHUBHBIC JOKyMEHTH MUHHUCTEPCTBA, CTAHAAPTHI, HHPOPMAIIUIO O
MPOBEICHUE YKCIIEPUMEHTA, cepBep MHGOPMAIIMOHHON TOIepKKU EnnHoro
roCyJIapCTBEHHOI'O IK3aMEHa.

14. http://www.legion.ru. Caiit u3gareinscra «Jlernon.

15. http://www.intellectcentre.ru. Caiit usgatenscrba « uremnexkr-Llentpy, rae
MO>KHO HalTH y4eOHO-TPEHUPOBOYHBIC MaTCPHAIIbI, IEMOHCTPAIIMOHHBIE BEPCHH,
OaHK TPCHUPOBOYHBIX 3aJJaHUH C OTBETAMH, METOIUYCCKIE PEKOMEHIAINH H
00pasIibl pelIeHui.

Ilepeyenb nevaTHbIX MOCOOUI(TA0HNIN):


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

OCHOBHBIE CBOMCTBA U3MEPEHUS YTJIOB.

OCHOBHBIE CBOMCTBA OTKJIAJbIBAHUS OTPE3KOB U YIJIOB.
Beprtukanbabie yriibl. CMEXHBIE YIJIBL.
[leprieHIMKYISIpHBIE U TAPAIIIEIBHBIE TIPSIMBIE.
PaBeHCTBO TpeyroJIbHUKOB.

[Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

BricoTa, Meinana, GucceKkTpuca TpeyrojabHUKA.
OKpy>KHOCTb.

OCHOBHO€E CBOMCTBO MapajlIEIbHbIX MPSAMBIX.

VYTIabl py IEPECEUECHNH IBYX MPSAMBIX TPETHEU.

VYTIabl, BHUCAHHBIE B OKPYKHOCTb.

Bune! yrios.

OCHOBHBIE CBOVMCTBA ITPUHAIIEKHOCTH TOUEK U MTPSAMBIX.
PaBHOOEIpEHHBIN TPEYTOIBHUK.

[IpAMOYTOJBHBIN TPEYTOJIbHHUK.

Teopema cuHYCOB.

Teopema KOCHHYCOB.

Teopema [Tudaropa.

[TonoGHBIE TPEYTONBHUKH.

TemaTHuyeckoe IJIAHMPOBAHUE.

OCOOEHHOCTBIO TEMAaTUYECKOr0 IUIAHMUPOBAHUS SIBJISETCS TO, YTO B HEM
COJEPKUTCS ONMMCAHUE BO3MOXXHBIX BUAOB AECATEIBHOCTH YYaIIMXCS B MPOIIECCE
YCBOCHHUSI COOTBETCTBYIOIIETO COACPM AHUS, HAMPABJICHHBIX HA JOCTH)KECHHE
MOCTABJICHHBIX IIeJiell 00y4YeHUs. OTO OPUEHTUPYET YUHUTENsl Ha YCHUIICHHE
JEATeIbHOCTHOTO TOAX0/1a B 00YUCHHH, HA OPTaHU3aIUI0 Pa3HOO0pa3HOW yueOHOM
JIEATEIbHOCTH, OTBEYAIOLIEH COBPEMEHHBIM IICUXOJIOTO-T1€JarOTHYECKUM
BO33PEHHUSIM, Ha UCITOJIb30BAHUE COBPEMEHHBIX TEXHOJIOTUH.

B 0CHOBHOE ITPOrpaMMHOE COAEP)KAHUE BKIIFOYAIOTCS IOITOJIHUTEIIBHBIE BOIIPOCHI,
CIOCOOCTBYIOIIUE PA3BUTHIO MATEMATUYECKOTO KPYro30pa, OCBOCHHUIO OoJiee
MPOJIBUHYTOTO0 MaTEMaTUYECKOTO arapara, MaTeMaTUHYeCKUX CIIOCOOHOCTEH.
Pacuupenue coaepxaHusi TeOMETPUIECKOr0 00pa30BaHus B 3TOM Ciiydae JacT
BO3MOKHOCTB CYIIECTBEHHO 000TaTUTh KPYT pelIaeMbIxX 3aad.

7 Kaace
Howmep Conepxxanue Konn- XapakTepucTuka
napa- Marepuana 4eCTBO OCHOBHBIX BHJIOB
rpada 4acoB NEeATEbHOCTH
YYEHHUKA (Ha YPOBHE




y4eOHBIX TEUCTBUN)

I'nasa |. HavyaabHble 10 OOBACHATH, UYTO TAKOE OTPE3O0K, JIyY,
reoMeTpu4ecKme CBeIcHHus yroJj, Kakue QUrypbl Ha3bIBaIOTCS
1,2 [Ipsimast u O0Tpe30K. 2 pPaBHBIMHU, KaK CPaBHUBAIOTCS U
Jly4 u yron U3MEPAIOTCS OTPE3KHU U YTJIbI, YTO
3 CpaBHEHHE OTPEZKOB 1 Takoe rpajayc U rpaJaycHas Mepa
Y yTJIOB yIiia, KaKOW yroJj Ha3blBaeTCs
4,5 N3mepenune 3 NpSIMBIM, TYIIBIM, OCTPBIM, pa3-
OTPE3KOB. BEPHYTHIM, YTO TAKOE CEpEINHA
6 N3mepeHune yrios 1 OTpe3Ka U OucceKkTpuca yria, Kakue
CMexHbIE U yIJIbl Ha3bIBAIOTCS CMEKHBIMH U
7 BEPTUKAJIbHBIE YTJIbI 1 KaKue BEPTUKAIbHBIMU;
[lepnenauKyIspHbIE 1 dopMynrpoBaTh 1 0OOCHOBBIBATH
IIPSIMBIE 1 YTBEPKJICHUS O CBOMCTBAX CMEXHBIX
Pemenue 3anau U BEPTUKAJIbHBIX YTJIOB; OOBACHSITD,
KoHTposnbHas KaKHe MpSIMbI€ Ha3bIBAIOTCS
paborta Ne 1 NEeprIeHIUKYISIPHBIMU;
dbopmyHpoBaTh U 000OCHOBHIBATH
YTBEPKJICHHE O CBOMCTBE JIBYX
NPSAMBIX, IEPIEHAUKYISIPHBIX K
TpeThel; n300paxkath U
pacro3HaBaTh YKa3aHHbBIC
npocteiiine GUrypsl Ha yeprexax;
pelaTe 3a1a4u, CBA3aHHbIEC C STUMU
npocTedmuMu purypamu
I'nasa Il. TpeyrojibHuku 17 OOBsicHATh, Kakas ¢purypa
1 TpeyronpHuk 2 Ha3bIBACTCS TPEYTOJIBHUKOM, YTO
2 [lepBbIil pu3HaK TaKO€ BEPIUUHBI, CTOPOHBI, YIJIbI U
3 paBeHCTBa 1 MIEPUMETP TPEYTOJIbHUKA, KAKOUN
TPEYTrOJbHUKOB 1 TPEYTOJIBHUK Ha3bIBACTCS
4 [lepnenaukynsp 1 paBHOOEIPEHHBIM M KaKOM
5 npssMoi Menuansli, PaBHOCTOPOHHUM, KaKUe
OHMCCEKTPUCHI U 1 TPEYTOJIbBHUKN Ha3bIBAIOTCS PABHbI-
6 BBICOTHI MU; U300paxaTh U pacro3HaBaTh Ha
TPEYroJIbHUKA 4 YepTekKax TPEYTrOJbHUKU U UX
CaolicTBa AJIEMEHTHI; GOPMYITUPOBATH U
7 PaBHOOEAPEHHOTO JI0OKa3bIBATh TEOPEMBI O MPU3HAKAX
TPEYroJibHUKa 1 PaBEHCTBA TPEYTrOJIbHUKOB;
Bropoii u tperun 3 O0OBSICHATH, UTO HA3bIBAETCS
NpU3HAKH pa- 2 NepHEeHIUKYIIPOM, TPOBEAEHHBIM
BEHCTBaA 1 Y3 JJAHHOW TOYKH K TAHHOW NPSAMOM;
TPEYTOJIbHUKOB (GbopMynMpOBaTh U JOKA3bIBATH
OKpyKHOCTb TEOpEMY O MEPIEHAUKYIISIPE K
3agayu Ha npsiMOii; OOBACHATH, KAKUE OTPE3KU

IIOCTPOCHHE

Ha3bIBAIOTCSI MEIHMAHOM,




Pemmenue 3amau
KoHnTtponbHas paborta
Ne 2

OMCCEKTPHCOI U BBICOTOM
TPEyroJibHUKa;, (GOPMYyIUPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
PaBHOOCIPEHHOTO TPEYTOJIHHUKA,
permaTh 3a/1auu, CBSI3aHHBIC C
pU3HAaKaMU PaBEHCTBA
TPEYTOJLHUKOB U CBOMCTBAMU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA,;
dbopMyIHpOBaTh OINpEICICHUE
OKPYXHOCTH; OOBSICHATB, UTO TAKOEC
IIEHTP, paauyc, XopJia U JUaMeTp
OKPY>KHOCTH; PEIIaTh MPOCTCUIITHE
3a/1a4d Ha TIOCTPOCHHE (TOCTPOCHUE
yTria, paBHOTO TAHHOMY, TTIOCTPOCHHE
OMCCEKTPHCHI yTIIa, TOCTPOCHUE
NEPIEHINKYISPHBIX MPSIMBIX,
MIOCTPOCHUE CEPEUHBI OTPE3KA) U
0oJee CI0KHBIC 3a/1a9H,
WCITOJIB3YIONIHNE YKAa3aHHBIC
IPOCTEHIIINE; COMIOCTABIISATh
TIOJTyYCHHBIN pe3yJIbTaT C YCIOBHEM
3aJ1ayi; aHAJIM3UPOBATh BO3MOYKHBIC
cly4yau

Iaasa l11. IlapasuienbHble 13
npsiMble

1 [TapaitenbHbie 1 DopMyIUPOBATH OMPEAECTICHUE

2 npsimbie [Ipusznaku 3 napasuieIbHBIX MPSIMBIX; OOBICHATH C
napajjieabHOCTH MOMOIIBIO PUCYHKA, KAKUE YTJIbl,

3 JBYX HPAMBIX 5 00pa30BaHHbIE NIPU TIEPECECUEHU N
Axkcuoma JBYX MPSIMBIX CEKYLIEH, HA3bIBAIOTCSA
napaiyIeIbHbIX 3 HaKpeCTJIEeKALUMU, KaKH1e
MPSIMBIX 1 OJIHOCTOPOHHUMHU U KaKHe

Permenue 3amau

KouTtponbHas paborta
Ne 3

COOTBETCTBCHHBIMU;
(GopMyIHpPOBATH U TOKA3BIBATH
TEOPEMBI, BBIpAXKAIONUE TPU3HAKU
NapaJlICTbHOCTH JIBYX TPSIMBIX;
OOBSCHSTH, UTO TAKOE aKCHOMBI
rCOMETPUHU M KaKHEe aKCHOMBI yXKe
MCIIOJIb30BAJIMCH PaHEE;
bopMyIUpoOBaTH aKCHOMY
napasuIeIbHBIX MPSIMBIX M BHIBOJIUTH
CIeACTBUS U3 He€; hopMyITUPOBAThH
U JIOKa3bIBaTh TEOPEMBI O CBOMCTBAaX
napauIeIbHBIX TPSMBIX,

oOpaTHBIE TeOpeMaM O MPU3HAKAX




napajieIbHOCTH, CBSI3aHHBIX C
HaKpECT JIeKAITUMH,
COOTBETCTBEHHBIMU U
OJHOCTOPOHHUMH YTJIAMH, B CBSI3HU C
3THUM OOBSICHSATH, UYTO TAKOE YCIOBUE
U 3aKJII0YEHHUE TEOPEMBI, KaKasi
TeopeMa Ha3bIBaeTCs 0OPATHOM 110
OTHOIICHUIO K JaHHOH! TeopeMe;
00BSACHATH, B UYEM 3aKIIFOYACTCS
METO/I I0Ka3aTeIbCTBA OT
MPOTUBHOTO: (POPMYIUPOBATH U
JTIOKa3bIBaTh TEOPEMBI 00 yTJIax
COOTBETCTBEHHO NapaJlJIeIbHBIMU 1
MePIEHIUKYISIPHBIMIA CTOPOHAMH,
IIPHUBOJIUTH MIPUMEPHI UCITOJIB30BaAHUS
ATOTO METO/Ia; peliaTh 3a/1a4u Ha
BBIUHCIICHHE, I0KA3aTEIBCTBO U
MOCTPOCHUE, CBSI3aHHBIE C
napauieIbHbIMU OPSIMBIMU

I'nasa IV. CooTHOIEHUSs 18
MEK1y CTOPOHAMM U YIJIaMu
TPeYroJibHHUKA
1 CyMmmMma yrioB 2
2 TPEYTOJIbHUKA
CooTHo1EeHNs
MEXIy CTOPOHAMU U 3
yrilamu 1
3 TpPEYTroJIbHUKA 4
KoHnTtposnbHas padorta
4 Ne 4
[IpssmoyronbpHbIe
TPEYTOJIbHUKHU 4
ITocTpoenue 3
TPEYroJibHUKA IO 1

TPEM BJIEMEHTAM
Pemenue 3anau
KonTponpHas
pabota Ne 5

dopMynHpoOBaTh U JOKA3bIBATH
TEOpEMY O CyMME YIJIOB Tpe-
YTOJBHUKA U €€ CIEACTBUE O
BHEIIIHEM YTJI€ TPEYTOJIbHUKA;
POBOJIUTH KJIACCU(PHUKAITUIO
TPEYTOJIBHUKOB 10 yriiam; (op-
MYJIMPOBATh U JIOKA3bIBATh TEOPEMY O
COOTHOIICHHSIX MEKIy CTOPOHAMH U
yTJIaMH TPEYTOJIbHUKA (TIPSIMOE H
00paTHOE YTBEPKIACHUS) U
CJIEJICTBUS U3 HEE, TEOPEMY O
HEPaBEHCTBE TPCYTOJIbHUKA,
dbopMynMpoBaTh U JOKa3bIBATh
TEOPEMBI O CBOKMCTBAX
IPSIMOYTOJIbHBIX TPEYTOJTHLHUKOB
(IpsIMOYTOJIBHBIN TPEYTOJIBHUK C
yrioMm 30°, mpu3HaKu paBeHCTBA Mps-
MOYTOJIbHBIX TPEYTOJILHUKOB);
dbopMyIHpOBaTH ONPEICICHUS
PacCTOSIHHS OT TOYKH IO MPSMOH,
PACCTOSTHUS MEXIY TapaJlieIbHBIMA
PSIMBIMHU; PEIIaTh 3aJ1a4d Ha
BBIYHCIICHHE, TOKA3aTEeIhCTBO U
MIOCTPOCHHE, CBA3AHHBIE C
COOTHONIECHUSIMUA MEXTy CTOPOHAMU U
yIJamMH TPEYroJbHUKA U PACCTOSTHUEM




MEK1y NapayIEIbHBIMUA OPSIMBIMH,
Ip¥ HEOOXOAMMOCTH TIPOBOJUTH TIO
XOAY PEUICHUS JIONOJHUTEIbHBIE
IIOCTPOEHMS, COIIOCTABIIATH
MOJIYYEHHBIA PE3YIbTAT C YCIOBUEM
3aJ1a4M, B 3a]1a4ax Ha IOCTPOCHHUE
MCCIIEIOBATh BO3MOKHBIE CIIyyau

IloBTOpEHMUE. 10
Pemenue 3agau
8 ki1ace
Howmep Conepxxanue Konn- XapakTepucTuka
napa- Marepuaa YECTBO OCHOBHBIX BHJIOB
rpada 4acoB NEeATeIbHOCTH
y4eHUKa (Ha YpOBHE
y4eOHBIX JEUCTBUI)
[ToBTOpEHUE Kypca 2
7 xJacca
I'maBa V. 14 OOBICHATH, YTO TAKOE
YeTbIpEXyroJbHUKHU JIOMaHasi, MHOTOYTOJIbHUK,
1 MHOroyroJibHUKU 2 €ro BEPIINHBI, CMEKHBIE
2 [Tapannemorpamm 6 CTOPOHBI, TUArOHAJIH,
U Tpaneuus n300pakaTh U paclio3HaBaTh
3 [IpssMOyTroNbHUK, 4 MHOTOYTOJIbHUKH Ha
pomO, KBaspaT YyepTekax; MoKa3bIBaTh dJie-
Pemenue 3amau 1 MEHTBI MHOTOYTOJIbHHKA,
KonTposbHas 1 €ro BHYTPEHHIOKO U
pabota Ne 1 BHEIIIHIO 00JIacTH;

dbopmynupoBaTh
OTIPEJICTICHUE BBITYKJIOTO
MHOTOYTOJIbHUKA,;
n300pakaTh M pacro3HaBaTh
BBITTYKJIbIC U HEBBITYKJIbIE
MHOTOYTOJIbHUKH,
dbopMynupoBaTh U
JOKa3bIBaTh YTBEPKIACHUS O
CyMME yTJIOB BBIITYKJIOTO
MHOTOYTOJIbBHMKA U CYMMe
€ro BHEIIIHUX YTJIOB;
OOBSACHSTH, KAKHE CTOPOHBI
(BEpIIMHBI)
YETBIPEXYTOJIbHUKA
HA3BIBAIOTCS
IPOTHUBOIOJIOKHBIMU;




(hOpMyIHpPOBATH ONPEACIICHHS
napasuieJiorpaMMa, TpareyH,
paBHOOEIPEHHON U
MPSMOYTOJIbHOW TPANELU,
IPSIMOYTOJIEHHUKA, poMOa,
KBajpaTa; u300paxxatb U
pacrno3HaBaTh 3TU
YETHIPEXYTOJIbHUKHY;
dbopMynupoBaTh U
JIOKa3bIBATh YTBEPKACHUS
00 ux cBOMCTBAaX U
NpU3HAKaX; pelIaTh 3a1auu
Ha BBEIYUCIICHUE,
JI0Ka3aTeIbCTBO U
MIOCTPOCHME, CBA3aHHBIC C
TUMU BUJIAMU
YETBIPEXYTOJIHUKOB;
OOBSCHSTH, KAKAE JIBE TOUKU
HA3BIBAIOTCS
CUMMETPUYHBIMU
OTHOCHUTEIILHO TIPSIMOM
(TOYKH), B KaKOM cllydae
¢durypa HazbIBaeTCs
CHUMMETPUYHOU

I'nasa VI. Ilnomann 13

1 ITnomans 2

2 MHOTOYTOJIbHUKA 6
[Tmomanu

3 napajjiesiorpamMmma, 3

TpPEyTroJIbHUKA U 1

Tpaneuuu 1

Teopema [Mudaropa
Pemenue 3anau
KonTposbHas
pabota Ne 2

OOBACHATH, KaK
IIPOU3BOIUTCS U3MEPCHHE
II0Iaae i MHO-
TOYTOJIbHUKOB, KaKHe
MHOTOYTOJTbHUKHU
HAa3BIBAIOTCS PAaBHO-
BEJIMKHMU U KaKUE
PaBHOCOCTABJICHHBIMU,
dbopMyIUpOBaTH OCHOBHBIC
CBOMCTBA ILIOIAACH U
BBIBOJIUTH C X TIOMOIIBIO
dbopmynsl TUIOIAEH
PSIMOYTOJIBLHUKA,
napasuieJiorpaMma,
TPEYTOJIbHUKA, TPAIICIIHH;
dbopMynupoBaTh U
JTIOKa3bIBATh TEOpEMY 00
OTHOIIIEHUH ILJIONIageH
TPEYTOJILHUKOB, UMEIOIIIHX
110 PaBHOMY YTIIY;
dbopmynupoBaTh u




JI0OKa3bIBaTh TEOPEMY
[Tudaropa u o6paTHyIO €if;
BBIBOJAUTH opmyay I'epoHa
JUISL TIIOTIA M TPEYTrOJIbHUKA;
pelaTth 3a/1a4u Ha
BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHbBIC
¢ hopMynaMu IJIOMIAAEH U
teopeMoit [Tudaropa

I'nmasa VII. ITogooubIe 20
TPEYroJbHUKH
1 OnpeneneHue 2 OOBACHATH MOHATHE
MOJAO0OHBIX TPEYTOJIb- IPONOPIMOHATIBHOCTH
2 HUKOB 5 OTpPE3KOB; GOPMYIUPOBATH
[Ipu3Haku mo00us OIIpeICICHHUS MOJO0OHBIX
TPEYTOJILHUKOB 1 TPEYTrOJIbHUKOB U KO-
3 KoHTtposnbHas padota 7 a¢purmenta nogodus;
Ne 3 [Tpumenenne dbopmyIupoBaTH U
o000 K JIoKa3a- JI0OKa3bIBaTh TEOPEMBI: 00
4 TEJIBCTBY TEOPEM U 4 OTHOILICHUU ILJIOIIaAeH
PELIEHUIO 3324 MO00HBIX TPEYTOJIHHUKOB, O
CooTHomeHUs npU3HAKaX MOa00us
MEXIy CTOPOHAMU U TPEYTOJBHUKOB, O CPEHEN
yriamu 1 JIVMHUU TPEYTrOJIbHUKA, O

IPSMOYTOJIBHOTO
TpEyTroJIbHHUKA
KoHTtposnbHas padota
Ne 4

nepeceueHun MenaH
TPEYTOJbHUKA, O MPO-
MOPIMOHATBLHBIX OTPE3KaX B
IPSIMOYTOJIBHOM
TPEYTOJbHUKE; OOBICHST,
YTO TAKOE METOJ T01I00Hs B
3a71a4ax Ha MOCTPOCHUE, U
MPUBOJUTH TIPUMEPHI
MPUMEHEHHUS ITOTO METO/a;
OOBSICHATH, KAaK MOKHO
HCITI0JIb30BaTh CBOMCTBA
O00OHBIX TPEYTOJHLHUKOB B
U3MEPUTENbHBIX paboTax Ha
MECTHOCTH; OOBICHATH, KaK
BBECTHU IMOHATHUE TTOT00MS s
POU3BOJIbHBIX DUTYD;
dbopmyIupoBaTh
omnpeeNeHus 1
WJLTIOCTPUPOBATH MOHSATHS
CHHYCa, KOCUHYyCa U
TaHT'€HCa OCTPOTO yTIJia




MPSMOYTOJILHOTO
TPEYTrOJIbHUKA;, BEIBOJIUTH
OCHOBHOE€ TPUTOHOME-
TPUUECKOE TOXKIECTBO U
3HAYCHHUS CHHYCa, KOCUHYCa
U TaHreHca s yrios 30°,
45°, 60°; pemaTh 3a1a4u,
CBsI3aHHEIC C TTOJ00HEM
TPEYTOJIbHUKOB, JJIs
BBIYKCJICHUS 3HAYCHUH
TPUTOHOMETPUIECKUX
(GYHKIIUM UCTIONb30BATh
KOMIBIOTEPHBIE TPOTPAMMEBI

I'nmasa VIIl. Oxpy:xHocTh 17

1 KacarenbHas 3 Hccnenosars B3auMHOE

2 OKPY>KHOCTH 4 pacmoIoKeHHE MPSIMOK 1
[{enTpanbHBIC U OKPY)KHOCTH;

3 BIIICAHHBIE YTJIbI 6 dbopmynupoBaTh
UYetnipe OTpe/iesICHUE KacaTeIbHOM K

4 3aMeyvaTeIbHbIC 3 OKPYXKHOCTH;
TOYKH TPEYTOJIbHUKA dbopMynupoBaTh U
Bnucannas u 1 JIOKa3bIBaTh TEOPEMBI: O

ONIMCAaHHAs OKPYX-
HOCTHU
KonTtponbsHas
pabota Ne 5

CBOMCTBE KacaTeIbHOM, O
MpU3HaKe KacaTelbHOU, 00
OTpEe3KaxX KacaTeJbHbIX,
MPOBEEHHBIX U3 OJHOU
TOYKH; (HOPMYITUPOBATH
MNOHSTHUS UEHTPAIBHOIO yria
Y TPAlyCHOM MEpBhI IyT'H
OKPYKHOCTH;
dbopmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: O
BIIMCAHHOM YTJIE, O
IPOU3BEIEHUHU OTPE3KOB
NEPECEKAOIIMNXCS XOPL;
dbopmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI,
CBSI3aHHBIE C
3aMeuaTesIbHbIMU TOYKaMu
TPEYTOJbHUKA: O
OuccekTpuce yria 1, Kak
CJIEJICTBHE, O MEPECEUCHUU
OMCCEKTpHUC TPEYTOJIbHUKA,
0 CepeMHHOM
NEPIEHIUKYJIISIPE K OTPE3KY




U, KaK CJIEJCTBUE, O
NEePECEUCHUN CEPEIMHHBIX
MEePIEHINKYIISIPOB K
CTOpPOHAM TPEYTOJIbHUKA; O
NEPECEUCHUH BBICOT
TPEYTOJIbHUKA;
dbopMyIUpOBaTh
ONPENECTICHUS OKPYKHOCTEM,
BIIMCAaHHOM B
MHOTOYTOJIbHUK U
ONHUCAHHOMN OKOJIO
MHOTOYT'OJIbHUKA,;
dbopMyTHpPOBATH U
JI0Ka3bIBaTh TEOPEMBI: 00
OKPY>KHOCTH, BIUCAHHOM B
TPEYTOJBHUK; 00
OKPY>KHOCTH, OITMCAHHOU
OKOJIO TPEYTOJbHHUKA; O
CBOMCTBE CTOPOH
ONMMUCAHHOTO YEThI-
pEXYroJIbHUKA; O CBOMCTBE
YIJI0B BIIMCAHHOTO
YeThIPEX YTOJIbHUKA; PeIlIaTh
3a7la4y Ha BBIYMCIICHUE,
JI0Ka3aTeIbCTBO U
MOCTPOEHUE, CBSI3aHHBIC C
OKPY>KHOCTbBIO,
BIUCAaHHBIMH H
OTNMCAaHHBIMHU
TPEYTOJbHUKAMHU U
YETBHIPEXYTOJTbHUKAMU;
MCCIIEIOBATh CBOMCTBA
KOH(UTypaIuii, CBI3aHHBIX C
OKPY>KHOCTBIO, C IIOMOIIIbIO
KOMIIBIOTEPHBIX NPOTPaAMM

IHoBTOpenue. Pemenue 2

3aaa4

9 kJ1acc

Howmep Conepxxanue Kouu- XapakTepucTuka
napa- Marepuana 94EeCTBO OCHOBHBIX BUJIOB
rpada 4acoB JEeATEIbHOCTH




y4€HUKa (Ha YpOBHE
y4eOHBIX EUCTBUN)

[ToBTOpEHUE KypCca reOMeTpuun 2
8 Kyacca
I'naBa | X. BekTopbl 12 dopMyIUpOBATH ONPEACICHUS U
1 [lonaTHre BekTOpa 2 WJUTIOCTPUPOBATH NOHATHS BEKTOPA,
2 CnoxeHue u €ro JJIVHbI, KOJUIMHEAPHBIX U
3 BBIYUTAHHE 4 PaBHBIX BEKTOPOB; MOTHBUPOBATh
BEKTOPOB 5 BBEJICHUE ITOHATHUHN U IEUCTBUM,
YMHOXkEeHUE CBSI3aHHBIX C BEKTOpPaMH,
BEKTOpa Ha YMCIIO. COOTBETCTBYIOIIUMH ITPUMEPAMHU,
[Ipumenenue 1 OTHOCAIIUMHUCS K (PU3UUIECKUM
BEKTOPOB K BEKTOPHBIM BEJIMYUHAM; PUMEHSITh
pELICHUIO 3a7a4 BEKTOPHI U JICUCTBUS HAJl HUMU MPU
KonTtpombHas pEILICHUU TeOMETPUUYECKUX 3a7a4
pabota Ne 1
I'naBa X. MeToa koopauHaTt 10 OOBICHATH U WLTIOCTPUPOBATH
1 Koopaunatet 2 MOHATHS IPSIMOYTOJIbHON CUCTEMBI
2 BEKTOpa KOOPJMHAT, KOOPAUHAT TOYKHU U
[Ipocrenmmue 3 KOOPJIMHAT BEKTOPA; BHIBOJAUTH U
3 3aJladyd B KOOpAU- MCHOJIb30BaTh NIPU PEUICHUH 33124
HaTax 3 (hopMyIbl KOOPIUHAT CEPEIUHBI
YpaBHeHUA 1 OTpE3Ka, JJIMHBI BEKTOPA,
OKPYKHOCTHU U 1 PACCTOSIHUSI MEXK1Y IByMsI TOUKAMHU,
IPSIMOU YPaBHEHMS OKPYKHOCTH U MPSIMOU
Pemenune 3amau
KonTponbHas
pabota Ne 2
I'nasa Xl. CooTHOmIEHUSs1 14 @opmMyIHPOBaATh U WILTKOCTPUPOBATH
MeKIy CTOPOHAMHU U ONpEeAEIIEHUs CUHYCa, KOCUHYCA,
yrJjaMM TPpeyroJibHuKa. TaHreHca U KOTaHTreHca yrioB oT 0 10
CkajasipHoe npousBe/ieHUE 180°; BEIBOOUTH OCHOBHOE
BEKTOPOB TPUTOHOMETPUYECKOE TOKIESCTBO U
1 Cunyc, KOCUHYC, 3 (GhopMyIIbl IPUBEICHMUS;
TaHTE€HC, KOTAHTEHC (bopMyIHpOBaTh U 10KA3BIBATH
2 yriia 6 TEOPEMbI CHHYCOB U KOCUHYCOB,
CooTtHo1ieHus MPUMEHSTh UX NIPU PEIICHUU Tpe-
MEXIy CTOPOHAMU YTOJIbHUKOB; OOBSICHSTh, KaK
U yTJiaMu 3 HCTIOJIb3YIOTCSI TPUTOHOMETPUYECKUE
TPEYTOJIbHUKA (bopMyIIbI B UI3MEPHUTEIIBHBIX paboTax
CkansapHoe 1 Ha MECTHOCTH; () OPMYIHUPOBATH
MPOU3BEICHUE 1 ONpENICICHUS YTIiia MEXAY
BEKTOPOB BEKTOPAMH U CKaJISIPHOTO
Pemienue 3anau MPOM3BEAECHHS BEKTOPOB; BHIBOJUTH
bopMyITy CKISIPHOTO MPOU3BEIACHUS




KonTponbHas
pabota Ne 3

yepe3 KOOPAUHATHI BEKTOPOB;
dbopMynupoBaTh 1 000CHOBBIBATH
YTBEPKICHUE O CBOMCTBAX
CKaQJISIPHOT'O IPOU3BEICHUS,
UCIIOIb30BaTh CKaJIAPHOE IIPO-
M3BEJICHNE BEKTOPOB IIPH PELICHUN
3a1a4

I'masa XII. Jauna 12 dopMyIHUPOBATH OIPEACICHUE
OKPY/KHOCTH H IJIOIIAAb MPaBUILHOTO MHOTOYTOJIbHUKA;
Kpyra bopMyIupOBATH U JI0KA3bIBATh

1 [IpaBusnbHbIE 4 TeOpeMbl 00 OKPY>KHOCTSX,

2 MHOTOYT'OJIbHUKHU 4 OMHMCAHHOW OKOJIO MPaBUJIBHOTO
Jnuna MHOTOYTOJIbHUKA U BIIMCAHHOU B
OKPY>KHOCTH U 3 HET0; BEIBOJUTH U UCTIOJIb30BaTh
IJIOIIAAh Kpyra 1 GbopMyIIBI 7151 BEIYMCIICHUS TLIOMIAAN
Pemienue 3anau MPaBUJILHOIO MHOTOYTOJIbHUKA, €T0
KonTposbHas CTOPOHBI U PaJnyca BIIMCAHHOU
paborta Ne 4 OKPYXXHOCTH; peliaTh 3aJauu Ha

MOCTPOEHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB; OOBSCHSTH
MOHSTHUS AJIUHBI - OKPY>KHOCTH U
MJIOIAAU KPYTa; BEIBOJUTH
GbOopMyITBI 71 BBIUUCICHUS JIIUHBI
OKPYKHOCTHU W JJIUHBI IyTH, IIOIIAT1
Kpyra Y Iiomajad KpyroBoro
CEeKTOpa; MPUMEHSATH 3TU (OPMYJIbI
MIpU PEIICHUM 3a1a4

I'nasa XlII. JIBu:kenust 6 OOBSICHATH, YTO TAKOE OTOOpaAKEHUE

1 [TonsiTHE NBUKEHUS 2 TJIOCKOCTH Ha ce0s1 U B KAKOM

2 [TapannensHbIi 2 CJIy4ae OHO Ha3bIBAETCA IBUKEHUEM
MIEPEHOC U TTOBOPOT MJIOCKOCTH; OOBSICHATH, YTO TAKOE
Pemenue 3amau 2 OocCeBasi CHMMETpHUS, IEHTPaJIbHAs

1 CUMMETPHUS, TapaJUIeIbHbINA IEPEHOC
¥ TIOBOPOT; 0OOCHOBBIBATH, YTO ITH
0TOOpaKEHHMS TNIOCKOCTH Ha ceOs
SABJIAIOTCS IBUKEHUSIMU;

O0BSACHATH, KaKOBa CBSI3b MEXKIY
JBKEHUSIMHU Y HAJOXXCHUSIMU;
WUJLTIOCTPUPOBATh OCHOBHBIC BUJIBI
JBUKECHHUM, B TOM YHCJE C IIOMOIIBLIO
KOMITBIOTEPHBIX MIPOTrpaMM
e | # | OOwacmams, sro rasoe

1 MHOTOrpaHHHKH 5 MHOTOTpPaHHUK, €T0 TpaHu, péodpa,

2 Tenan 5 BEPIIHUHBI, TUATOHAJIN, KAKOU1
ITOBEPXHOCTH MHOTOTPAHHUK HA3bIBACTCS




BpalllCHUA

BBIMTYKJIBIM, 9TO TaKOE€ N-yroJibHas
npusmMa, €€ OCHOBaHUSI, OOKOBBIE
rpasu U O0KOBBIE pEOpa, Kakas
Mpr3Ma Ha3bIBACTCS MPSIMOM U KakKast
HAKJOHHOM, 4YTO TaKO€ BHICOTA
MPU3MBI, KaKasi prU3Ma Ha3bIBAETCA
napasuiesielune oM U Kakou mna-
pajuienienune;]] Ha3bIBaeTcs
NPSIMOYTOJIbHBIM; (POPMYJIUPOBATH U
000OCHOBBIBaTh YTBEPKACHUS O
CBOMCTBE auaroHaiei
napajiefenunesa u 0 Kpaapare
JUaroHalid OpPsIMOYTOJbHOTO
napasuiesienumneia; oObICHITh, YTO
Takoe 00bEM MHOTOTPAHHUKA; 00b-
SCHSITh, KAKOW MHOTOTPaHHUK
Ha3bIBAETCS MUPAMUJION, YTO TAKOE
OCHOBaHME, BEpIINHA, OOKOBbIE
rpaHu, O0OKOBbIE PEOpa U BbICOTA
nupamMubl, Kakas mupamMuaa
HA3bIBAETCS MPABUIIBHOM, YTO TAKOE
anogema mpaBUIIbHON TUPaMUJIbI,
OOBSICHATD, KAKOE TEJIO HA3bIBAETCS
HWIAHAPOM, YTO TaKOE €ro OCh,
BBICOTA, OCHOBAHUSI, PaJNyC, OOKOBas
MOBEPXHOCTh, 0Opa3ywIue, pas-
BEPTKA OOKOBOI MOBEPXHOCTH,
KakuMu (GopMyJIaMH BBIPAKAIOTCS
00BEM M 1UI0Ma AL OOKOBOM
MOBEPXHOCTH IUIUHAPA; OOBIACHSTS,
KaKoe TeJI0 Ha3bIBAETCS KOHYCOM, YTO
TaKo€ €ro 0Ch, BEICOTA, OCHOBAHME,
O00KOBasi MOBEPXHOCTh, O0Opa3yIOIIHeE,
pa3BEépTka OOKOBOM MOBEPXHOCTH,
KakuMu (popmMysiaMu BBIpaKaroTCs
00bEM KOHYCA U TUIONIA b OOKOBOU
ITOBEPXHOCTH;, OOBICHATD, KaKas
MOBEPXHOCTh Ha3bIBaeTCs chepoit u
KaKo€ TEJIO Ha3bIBAETCA IIAPOM, UTO
TaKoe pajgnyc u AuaMeTp cepbl
(mapa), pacrio3HaBaTh Ha pUCYHKaX
MIpU3MYy, Mapajijieenumne, Tupamuay,
HAJIUHAP, KOHYC, TIap

IHoBTOpEHMe.
Pemnenune 3agau.




00 akcuomax
IJIAHUMEeTPHH
HtoroBas
KOHTpOJIbHAs paboTa
Ne 5

KTII nnst 7-9 xnaccoB B OTJEIBHBIX (haiiax.
[IpunokeHue K mporpamme.

HopMmbl OLleHKH 3HAHUIi, YMEHUI 1 HABBIKOB yYalIUXcH 10 MaTeMaTHKe.
1. Ouenka nucomeHHbBIX KOHMPOIALHBIX PAOOM OOYUAIOUUXCA NO
Mamemamuxe.
OTBeT OlICHMBAETCS OTMETKOM «5), €CIIH:

e paboTa BHINOJHEHA MTOJHOCTbIO;

® BJIOTMYECKUX PACCYKICHUSIX U OOOCHOBAHUU PEUICHHS HET IPOOETIOB U
OIITNOOK;

® B PEHICHUH HET MAaTEeMAaTHYECKUX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTb,
OIMCKA, KOTOpasi HE SIBISETCS CIAEACTBUEM HE3HAHMS WJIM HETOHUMAaHUS
y4eOHOro Marepuana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIINX CIydasX:

e paboTa BHINOJHEHA MTOJHOCTHIO, HO 0OOCHOBAHUS IIaroB PELICHUS
HEJ0CTaTOYHBI (€c/ii yMeHHE 000CHOBBIBATh PACCYKICHUS HE SBIISIIOCH
CHEIUATBHBIM 0OBEKTOM MPOBEPKH);

e JIOMYUIEHBI OJHA OLIMOKA WM €CTh JIBa — TPU HEIOUETA B BBIKJIA/IKAX,
PUCYHKaX, YepTexax WK rpadukax (€cim 3T BUJIbI padOT HE ABIISIIUCH
CreUalbHbIM 0OBEKTOM MPOBEPKU).

OtMmeTka «3» CTaBUTCS, €CIIU:

e JromyIieHo 0ojiee 0OTHOM ONMTMOKH MK 00JIee IBYX — TPEX HEA0UETOB B
BBIKJIAJIKAX, YepTekax WK rpadukax, HO oOyJaromuiicst oonanaer
00s13aTeTbHBIMA YMEHUSIMU 110 TIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, SCIIU:
® JIONYIICHBI CYIIECTBEHHBIE OMMOKH, TTOKA3aBIINE, YTO OOYJAIOIIUICS HE
obJaaet 00s- 3aTEIbHBIMU YMEHUSIMHU 110 JJAHHOW T€ME B TMOJIHOM Mepe.
Yuutenb MOXKET MOBBICUTh OTMETKY 32 OPUTMHAIBHBIN OTBET HA BONPOC WU
OPUTHHAJIBHOE pelIeHUE 3aa4H, KOTOPhIE CBUJIETEIbCTBYIOT O BHICOKOM
MaTEeMaTHYECKOM Pa3BUTHH 00YYaIOIIErocs; 3a pelieHne 00yiee CI0KHON
3aJlayu WIK OTBET Ha OOJIee CIIOKHBIN BOIIPOC, MPEAJIOKEHHBIC 00yJaromeMycs
JOTIOTHUTEIHHO TTOCJIE BHITTOTHEHHUS UM KaKUX-THOO0 IPYTUX 3aaHHM.
2. OueHKa yCmHbBIX OMEeni08 00yUaruuxca no Mamemamuke.
OTBeT o11eHUBaeTC OTMETKOM «5», €CIIN YYEHUK:




® TIOJIHO PACKPBLI COJIEpKaHNE MaTepraia B o0beMe, IPeTyCMOTPEHHOM
MpOrpaMMOi U Y4EOHUKOM;
® U3JIOKHWJI MaTepuail rpaMOTHBIM SI3bIKOM, TOYHO UCIIOJIb3YSI
MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIPEICICHHON
JIOTUYECKOM TOCIIeIOBATEIbHOCTH;
® TIPaBUJILHO BBITOJIHWI PUCYHKH, YEPTEKH, TPadUKH, COMyTCTBYIOIIHE
OTBETY;
® [I0Ka3aJl yMEHUE WILTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMHU,
MPUMEHSTH €€ B HOBOW CUTYaIlUU MIPH BBIMOJTHEHUHU TIPAKTUIECKOTO
3a/1aHUs;
® [IPOJIEMOHCTPHUPOBAJ 3HAHUE TEOPUU PAHEE U3YUEHHBIX COITYTCTBYIOIIUX
TeM, CHOPMUPOBAHHOCTH U YCTOMYMBOCTH UCIIOJIB3YEMBIX IPU OTBETE
YMEHUH U HABBIKOB; OTBEYAJI CAMOCTOSITENIbHO, 0€3 HABOSIIUX BOIIPOCOB
YUUTEIIS;
® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBEIIEHHUE BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPHIE YUCHUK JIETKO UCIIPABUII MOCIIE
3aMeYaHus YUUTes.
OTBET OIICHMBAETCS OTMETKOM «4», €CIIH:
® YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSIM Ha OILIEHKY «5», HO MPU 3TOM
MMeEeT OJIUH U3 HEJIOCTATKOB: B U3JIOKEHUU JOIMYIICHBI HEOOIbIITNE
poOeJbl, HEe UCKA3UBIIIEE MATEMATHIECKOE COJIEPIKAHUE OTBETA;
JONYILIEHBI OUH — IBA HEJJOUETA IPH OCBEIICHUHU OCHOBHOI'O
COJIEp>KaHMs OTBETA, UCIIPABIICHHBIC MTOCTIE 3aMEUYaHUsl YUUTES;
® JIONMYIICHBI OMOKa WK 00JIee ABYX HEIOYETOB MPU OCBEILICHUU
BTOPOCTENEHHBIX BO- MPOCOB WU B BBIKJIAKAX, JEI'KO UCIIPABIICHHbBIC
MOCJIE 3aMEUAHUS YUUTEIIS.
OtMeTka «3» CTaBUTCS B CIEIYIOIIUX CIydasiX:
® HEIOJIHO PACKPBITO COJIEp)KaHKe MaTepraia (Coaep:KaHue U3JI0KEHO
dbparmMeHTapHO, HE BCETa MOCIE0BATENBHO), HO TTOKa3aHo 0011ee
MOHUMAaHUE BONPOCA U IPOJEMOHCTPUPOBAHBI YMEHUSI, TOCTATOYHBIE JIJIS
YCBOEHHUSI MPOrpaMMHOI0 MaTepuana (onpeaeneHsl « TpedboBaHUSIMU K
MaTeMaTUYECKON MOJArOTOBKE yUaIIUXCs» B HACTOSIIEH TporpaMme 1o
MaTeMaTHUKe);
® UMEJNUCH 3aTPYIHECHUS] WU JOMYIICHBI OIIMOKHU B OTPEICICHUH
MaTEeMaTU4YeCKON TEPMHUHOJIOTUHU, YePTEkKaX, BHIKJIAJIKAX, UCIIPABICHHBIC
MOCJIC HECKOJILKUX HABOSIINX BOIIPOCOB YUH TEJIS;
® VYUYCHHK HE CIPABWICS C MPUMEHEHUEM TEOPHUH B HOBOW CUTYAINH MPU
BBITIOJIHCHUH TTPAKTUYECKOTO 3aIaHMs], HO BBITIOJHUI 3aJJaHuUs
00s13aTE€JILHOTO YPOBHS CJIOKHOCTH TI0 TAHHOU TeME;
® [IpU JOCTATOYHOM 3HAHHM TEOPETUUECKOTO MaTepualia BhISIBJICHA
HeJIocTaToYHasi COOPMUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIOUIUX CIy4dasix:
® HE PacKpBITO OCHOBHOE COJIepKaHUE YI4EOHOTo MaTepuraa,;
e (00HApYKEHO HE3HAHHE YUYEHUKOM OOJIbIlel nii Haubosee BaKHON 4acTu



y4eOHOro Matepuana,
® JIOMYIIEHBI OIIMOKHU B OTPEIEICHUH MMOHATHM, TTPU UCTIOIb30BAHUH
MaTEeMaTHYECKON TEPMHUHOJIOTHUH, B PUCYHKaX, YEPTEKAX WIH rpaduKax,
B BBIKJIAJIKaX, KOTOPBIC HE HUCIPABIICHBI TIOCIIE HECKOIBKUX HABOISIIIAX
BOIIPOCOB YUUTEIIS.
3.00wan knaccugpuxkayus ouiuodoK.
[Ipu olieHKe 3HAaHUN, YMEHUI 1 HABBIKOB YUYaIIUXCs CIEYET YUUTHIBATH BCE
omuOKu (TpyOblie 1 HETPYObIC) U HETOUETHI.
3.1. I'pyObIMU cUUTAIOTCS OIMOKU: HE3HAHUE OTPEEICHHS] OCHOBHBIX
MOHSTUH, 3aKOHOB, TIPABUJI, OCHOBHBIX MOJIOXKEHUI TE€OpUH, HE3HAHUE (HOPMYT,
OOLIETPUHATHIX CUMBOJIOB 0003HAUCHUH BEIUYHH, SUHUI UX U3MEPEHUS;
HE3HAHMEC HAMMEHOBAHUH €IMHUI] U3MEPECHHUS; HEYMEHHUE BBIICTUTH B OTBETE
TJIABHOE;, HEYMEHHUE NMPUMEHSATH 3HAHUS, AJITOPUTMBI JIJIS PEIICHUS 3a1a9;
HEYMEHUE JIeNIaTh BBIBOBI 1 0000IICHHS; HEYMEHHE YUTATh U CTPOUTH
rpauKu; HEYMEHHE TTOJIh30BATHCS MEPBOMCTOUYHUKAMH, YICOHMKOM U
CIIPaBOYHUKAMU; TIOTEPST KOPHS WIIM COXPAHCHHUE MTOCTOPOHHETO KOPHS;
otOpacbkiBaHue 0€3 00BSICHEHUM 0JJHOTO 13 HUX; 60 paBHO3HAYHBIC UM OIIUOKH;
BBIYHCIIUTEIBHBIE OITMOKH, €CJIM OHU HE SIBISIOTCS OMUCKOMN; JIOTHYECKUE
omn6ku. 3.2. K HerpyObIM o1mOKaM ciaeayeT OTHECTH: HETOYHOCTh
bopMyIMPOBOK, ONIpEIeTICHUH, TOHSITHI, TEOPUIA, BbI3BaHHASI HEMOJIHOTOM
OXBaTa OCHOBHBIX MTPU3HAKOB OIMPEIEIIIEMOro MOHATHS WU 3aMEHON OJTHOTO -
JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU; HETOYHOCTh IpauKa;
HEpaIMOHAJIHBIN METO]T PEIICHUS 33]]a4M WM HEJOCTATOYHO PO TyMaHHBIHI
IJIaH OTBETA (HapylLIEHUE JIOTUKU, TTOJIMEHA OTACIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIICHHBIMH ); HEPAIIMOHATIBHBIE METOIBI PAOOTHI CO CITPABOYHON U
JIPYTOH TUTEPATYPOi; HEYMEHHE PEIIaTh 3aa91, BBITIOIHATH 3aIaHHS B O0IIIEM
BHUJIC.
3.3. Hepouetamu sIBIISIFOTCS: HEPAMOHAIBHBIE IPUEMBI BBIYMCIICHUN U
npeoOpa3oBaHUii; HEOPEIKHOE BBHIMIOJHEHUE 3aMIUCEH, UepTexKEH, CXEM,
rpaduKoB.
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