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IlosicHuTeILHAS 3aMHCKA.

OBnaseHne y4yalmiMMHUCs CHUCTEMOM I'€OMETPHYECKUX 3HAHWM M yMEHHH HE0OX0JMMO B
IIOBCEIHEBHOM KU3HU /ISl U3YUEHUS CMEXHBIX JIUCLUIUIMH U MPOJI0JKEHUS 00pa30oBaHMsL.

[IpakTyeckass 3HAYMMOCTh IIKOJIBHOTO Kypca TreoMeTpur oOycloBieHa TeM, 4To eé
00BEKTOM  SABJISAIOTCA MNPOCTPAHCTBEHHBIE (OPMBI M  KOJMYECTBEHHBIE OTHOIICHUS
JIEWCTBUTEIBHOTO MHUpa. [ eomMeTprueckasi MOAroTOBKa HEOOX0AMMa Ul TOHUMAaHHS TIPHHIAIIOB
YCTPOMCTBA M HCIIOJIb30BaHUS COBPEMEHHOM TEXHMKH, BOCHPHATHS HAYYHBIX M TEXHUYECKUX
MOHATUM W ujed. Maremartuka sBIISETCS SI3bIKOM Hayku M TeXHUKH. C €€ NOoMOIbI0 Moje-
JIMPYIOTCS Y U3Y4arOTCs SIBJICHUS U IIPOLIECCHI, IPOUCXOSIINE B IIPUPOJIE.

['eomerpus sBisieTcs OJHUM W3 ONOPHBIX INPEIMETOB OCHOBHOM IIKOJIBL: OHA 00ECHEUMBACT
W3y4eHHe JpYrMxX JUCHMIDIMH. B mepByro odepenp O3TO OTHOCHTCA K IpeaMeTaM
€CTECTBEHHOHAYYHOI'O IMKJa, B YAaCTHOCTU K ¢u3uke. Pa3BUTHE JIOrMYECKOTO MBIIIICHUS
yyaluxcs Ipu 00yd4eHUH TeOMETPUM CIOCOOCTBYET TAKXKE YCBOSHHIO MPEIMETOB I'YMAHUTAPHOIO
nukia. [lpaktuueckue ymMeHHs U HaBBIKA T€OMETPUYECKOTO XapaKTepa HEOOXOUMBI Il TPYAOBOM
NEeATEIbHOCTH U MPO(eCcCHOHATBHON MOATOTOBKH IITKOJIbHUKOB.

PasButne y ywammxcs MNpaBWIBHBIX IHPEJICTABICHUHA O CYIIHOCTH M IIPOMCXOKICHUU
reOMETPUYECKHX aOCTpaKIMi, COOTHOIIEHUH pPEaJbHOTO M HJIEAbHOTO, XapaKTepe OTpaKeHUs
MAaTE€MaTHYECKON HAayKOU SIBJIEHUHI W IMPOILIECCOB PEATbHOTO MHUPA, MECTE€ T'€OMETPUN B CUCTEME
HayK U pOJIM MaTeMaTu4ecKoro MOJEIUPOBaHMS B HAYYHOM MTO3HAHUM U B MPAKTHKE CIIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHMPOBO33PEHMS YdYalUXCs, a Takke (POPMUPOBAHUIO KayeCTB
MBIIIUIEHHS], HEOOXOJMMBIX /IS afjalTallii B COBPEMEHHOM MH()OPMaLlMOHHOM OOIIECTBE.

TpeOys OT yyaluxcst yMCTBEHHBIX U BOJIEBBIX YCUJIMI, KOHIIEHTpAIlMM BHUMaHU, aKTUBHOCTU
Pa3BUTOrO BOOOPAXKEHMsI, FEOMETPUS Pa3BUBAECT HPABCTBEHHbIE YEPThI JINYHOCTH (HACTONYMBOCTD,
LEJICYCTPEMIIEHHOCTb, ~ TBOPYECKYI0  aKTUBHOCTb,  CAMOCTOSITENIBHOCTb,  OTBETCTBEHHOCTD,
TPYI0II00HE, MUCLMIUIMHY U KPUTUYHOCTD MBIIIJICHHS) U YMEHUE apryMEHTHPOBAHO OTCTAauBaTh
CBOM B3IVISI/IbI M YOEXKICHUS, a TAKAKE CIIOCOOHOCTB TPUHUMATh CAMOCTOSITENIbHbIE PEILICHHUS.

I'eomeTpust CyIIECTBEHHO PACIIUPSACT KPYro3op Y4YaIlMXCs, 3HAKOMSA HX C HMHIYKOUEH U
JNEeNyKIMer, o0OOIMeHneM ¥ KOHKpETH3alluel, aHallu30M W CHHTE30M, KilacCHpUKAIHEH Hu
cucreMaTu3anueli, abctparupoBaHueM, aHajJorued. AKTUBHOE MCIIONIb30BAaHHME 3aJad Ha BCEX
JTanax yuyeOHOro Mpolecca pa3BUBAET TBOPUECKHUE CIIOCOOHOCTH HIKOIBHUKOB.

IIpu oOyuenun reomerpun (OPMHUPYIOTCS yMEHHMS W HAaBBIKM YMCTBEHHOIO Tpyla —
IUTAHUPOBAHUE CBOEH PabOThl, HOMCK pallMOHAIBHBIX IyTeH €€ BBINOJHEHUS, KPUTHUECKAsl OL[EHKA
pe3yabpTaroB. B mporecce 0OyueHus: reOMETpHH IIKOJbHUKHM JOJDKHBI HAyYUThCSl M3Jlararb CBOU
MBICII SICHO U MCUEPIBIBAOLIE, TAKOHUYHO U EMKO, IPHOOPECTH HABBIKK YETKOT0, aKKypaTHOTO U
IPaMOTHOT'O BBIIIOJHEHHS MAaTEMAaTUUYECKUX 3aIUCEH.

Baxueiell 3agadeil IIKOJIBHOTO Kypca TE€OMETPUM SBISIETCS PA3BUTUE JIOTMUYECKOTO
MbIIUIeHUsT ydammxcs. CamMu OOBEKTbl T€OMETPHUYECKHX YMO3AaKIIOYEHWH M IPUHATHIE B
F€OMETPUM MpaBuUia UX KOHCTPYMPOBAHUS  CIIOCOOCTBYIOT — (OPMHMPOBAHMIO  YMEHHH
O00OCHOBBIBaTb U JIOKA3bIBaTh CY)KJICHUS, NPUBOAUTH UETKHE ONpENeNICHUs, pPa3BUBAIOT
JIOTMYECKYI0 MHTYHULIMIO, KPAaTKO U HAarJsAHO BCKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOEHUHN U
ydaT MX TNpUMEHEHHI0. TeM caMmbIM IeOMEeTpHs 3aHMMaeT BeIyllee MecTO B (OPMHPOBAHUU
Hay4YHO-T€OPETUYECKOTO MBIIIJIEHHS IKOJIbHUKOB.

PackpbiBass BHYTPEHHIOIO TapMOHHIO MaTeMaTWKH, (OPMHUpYS MOHHUMaHHME KpacoThl H
U3SIIECTBA MaTeMaTHYECKUX PacCyXkJIeHUH, CIOCOOCTBYSI BOCIPUSATHIO T'€OMETPHUYECKUX (HOpM,
YCBOEHUIO IIOHATHS CHMMETPUHM, TE€OMETPHS BHOCUT 3HAUUTCIIBHBIM BKJIAL B 3CTETHYECKOE
BOoclUTaHue ywamuxcs. EE€ u3yueHwe pa3BUBaeT BOOOpaXKEHHE IIKOJBHHUKOB, CYIIECTBEHHO
o0oraiaeT 1 pa3BUBAeT UX MIPOCTPAHCTBEHHBIE MTPECTABICHUSI.

Konuenuus nporpamMmmesl.
I'maBHO# 1enMBI0 00pa30BaHUs SBISIETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHON JTUYHOCTH MY -
TeM BKJIIOUEHHS €r0 B pPa3HuHble BUABI IICHHOCTHON YEIOBEUECKON MeaTeNbHOCTH: Yueda,



MO3HAHUS, KOMMYHHKAIUS, TPOQPEeCCHOHAIBLHO-TPYIOBOKH BBIOOpP, JIMYHOCTHOE CaMOpPa3BHUTHE,
HCHHOCTHBIC OpPHUCHTALIMH, IMOUCK CMBICIIOB JKHU3HCACATCIbHOCTU. C »1ux HOSI/H_[I/Iﬁ o6yquHe
paccMaTpUBAeTCsl Kak IPOLECC OBJAJCHHS HE TOJIBKO ONPENEIICHHOW CYyMMOW 3HAHUW U
CHCTEMOM COOTBCTCTBYHOIIUX YMGHI/If/’I U HAaBBIKOB, HO MW KaK IpOHECC OBJIAJACHUA
KOMIICTCHIUSMM.

Pabouas nmporpamma yuebHoro npeamera «I'eomerpus. 7-9 Kiaacc» COCTaBJIICHA HA OCHOBAHHH
CIIEAYIOIIUX HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB!
1.®enepanbHOTO roCcyIapCTBEHHOTO 00Pa30BaTENBLHOTO CTaHIApTa OCHOBHOTO O0MIETO
obpa3oBanus / MunucrepcTBo oopazoBanus u Hayku PD. — M.: IIpocsemnienne, 2011
(Cranmapts! Broporo nokosnenusi). [Ipuka3s Mununcrepcrsa oOpasoBanus u Hayku PO ot
17.12.2010 Ne 1897.
2.OyHIaMEeHTAIIBHOTO sifipa copepkanus odmiero obpasosanus /Ilox pex. B.B. Koszmosa, A.M.
Konnakoa. M.: [IpocBemienue, 2011.
3.@enepanproro 3aK0HA PO "O6 06pazoBanum B Poccuiickoit @eneparim” Ne 273-03.
4.CanllnHa 2.4.2.2821-10.
5.0cHOBHOIT 00pa30BaTEIIBHOM MPOTrpaMMBbl OCHOBHOTO 0011ero oopaszosanus ot 28.08.2015.
6.Paboueii mporpammer k yueOHuky JI.C. ArtanacsHa, B.®. Byry3zoBa. m np. 7-9 xmaccer:
yaebHoe mocobue s oOmieoOpa3zoBarenbHbix opranusanuit/B.®.byry3os. M.: IIpocsemienue,
2016.
7. Paboueit mporpammel no reometpun k YMK JI.C. Aranacsna, B.®. Byry3oBa. 7-9 kmacchl
/CocraButens ['.J11.Macnakosa. M.: Bako, 2014.
8. Pabouue nporpammsl o yuyeonukam JI.C. Atanacsana, B.®. byry3oBa. u np. 7-9 knaccsl. -
Bousrorpan: Yuurtens, 2012

OOpa3oBaHue B COBPEMEHHBIX YCJIOBHSX TMPHU3BAaHO oOecneYnTh (PYHKIIMOHATHHYIO
IPaMOTHOCTh U COLMAJBHYIO aJalTaluio OOydaloUuXcs Ha OCHOBE NPUOOPETEHUS HMHU
KOMITETEHTHOCTHOTO OIIbITa B cepe ydeHHs, MOo3HaAHUs, TPO(HeCcCHOHATLHO-TPYI0BOTO BHIOOPA,
JUYHOCTHOTO  Pa3BUTHA, ILIEHHOCTHBIX  OpPHUEHTAllMM U  CMBICIOTBOpYECTBA.  DTO
npegonpeeNsieT HampaBIEHHOCTh Leleid oOydeHus Ha QGOpMUPOBAHHE KOMIIETEHTHOM
JUYHOCTH, CIOCOOHOW K JKHU3HENESTENbHOCTH U CaMOOINpEAENeHHI0 B HHOOPMAIMOHHOM
oOriecTBe, SCHO MPEACTaBISIONIEH CBOM MOTEHIMAILHBIE BO3MOXKHOCTH, PECYPChl M CIIOCOOBI
peanu3alyy BbIOPAaHHOTO KU3HEHHOTO ITyTH.
esin 00yyeHUs1 reOMeTPUN:

® OBJIaJICHHE CUCTEMON reOMETPUUECKUX 3HAHUI U YMEHUN, HEOOXOAUMBIX IS
MIPUMEHEHHUSI B IPAKTUYECKON eI TENIbHOCTU, U3Y4ECHUSI CMEKHBIX TUCIUTUINH,
MIPOJIOJIKEHHSI 00pa30BaHUs;
® HHTEIUIEKTYyalbHOE Pa3BUTHUE, POPMHUPOBAHNE KAUECTB JTUUHOCTH, HEOOXOTUMBIX
YeJI0BEKY JUIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIIECTBE: ICHOCTh U TOYHOCTh
MBICJIA, KpUTHYHOCTh MBIIIJICHUS] U UHTYUIUH, IOTHYECKOE MBIIIJICHHE, YIEMEHThI
AITOPUTMUYECKON KYIbTYPbI, IPOCTPAHCTBEHHBIX MIPEICTABICHHI, CIIOCOOHOCTH K
MIPEOJOJICHUIO TPYAHOCTEM;
e (dopMupoBaHUE MPECTaBICHUNA 00 UESIX U METOJaX MAaTEeMAaTUKH KaK YHUBEPCAIbHOTO
SI3bIKA HAYKU U TEXHUKU; CPEJCTBA MOJICTHUPOBAHHUS SIBJICHUN U MPOIIECCOB;
® BOCMHTaHHE KYIbTYpPhl TUYHOCTH, OTHOILIIEHUS K MATEMAaTHUKE KaK K YaCTH
oOl1edenoBeuecKoi KyabTyphl, MOHUMAaHUS 3HAYUMOCTH MAaTEMATUKH JIJIsl HAYYHO -
TEXHUUYECKOTO MpOrpecca;
[IpenmomnaraeTcst peann3oBaTh KOMIIETEHTHOCTHBIN, TMYHOCTHO-OPHUEHTUPOBAHHBIH,
JeSITeNbHOCTHBIN TIOJIXOIbI, KOTOPBIC ONPEACISIOT 3a4a4M O0yUCHHUS:
e npuoOpeTeHHe 3HAHMI U YMEHUH JJIs UCTIONF30BaHUS B IPAKTHUECKOM NEATEIHbHOCTH
TTOBCETHEBHOM JKU3HH,
® OBJIAJICHHE CIIOCOOaMU MO3HABATEIHHOU, HHPOPMAIIMOHHO -KOMMYHUKATUBHOMN U



pedIIEKCUBHOM IEATEIBHOCTH

® OCBOCHHE MMO3HABATEIbHON, NH(OPMAIIMOHHOH, KOMMYHUKATUBHOH, pe(IeKCUBHOM
KOMIIETEHIUSIMU;

® 0OCBOCHHE OOIIECKYIbTYPHOMU, MPAKTUYECKON MaTEMaTHIECKON, COIUATBHO - THIHOCTHO N
KOMIIETEHIUSIMU, YTO MIPENIO0JIaraer:

- obwexynbmypnyio komnemenmuocms (HGOPMHUPOBAHUE TIPEICTABICHUI 00 HICSIX U
METO0/1aX MaTeMaTUKH, O MaTEMaTUKE KaK YHUBEPCAJIbLHOM SI3bIKE HAYKH, CPEICTBE
MO/ICTTMPOBAHUS SIBIICHUH U TPOLIECCOB; (HOPMUPOBAHNE IOHUMAHHUS, YTO
reoMeTpruIecKre (GOPMBI SIBIISTIOTCS MICATM3UPOBAHHBIME 00pa3aMu peaabHbBIX
00BEKTOB);

- NPAKMuyecKyro MamemamuyecKylo KomnemeHmnocms (OBIaJICHUE SI3bIKOM [€OMETPHUU B
YCTHOW U MUCbMEHHOM (popMe, TeOMETPUUECKUMH 3HAHUSIMU U YMEHUSMU,
HEO0OXO0IMMBIMHU JUISl U3Y4YEHHUS HIKOJIbHBIX €CTECTBEHHO-HAYYHBIX AUCLUILINH;
OBJIAJICHUS MPAKTUYECKUMHU HaBbIKaMH MCIIOJIb30BAHUS T€OMETPHUUECKUX UHCTPYMEHTOB
U1 U300paxkeHus: GUryp, HaX0XKJIEHUS UX Pa3MEpOB);

- COYUATLHO-TUYHOCMHYIO KOMNEemenmHocms (Pa3BUTHE JOTMUECKOTO MBILIUICHHUS,
ITOPUTMUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, MHTYUINH, KOTOPbIE
HE0OXO0IMMBI JUIsI IPOJIOJKEHUS 00pa30BaHUS U AJISl CAMOCTOSITENIbHOM JIeSTEIIbHOCTH;
(hopMHpOBaHHE YMEHUS MPOBOIUTH APIYMEHTALIMIO CBOETO BHIOOpA MIIM XOJa PEIIeHUs
3a/1auM; BOCIIUTAHUE CPEACTBAMU MAaTEMATHKU KYJIbTYphl TUYHOCTH Yepe3 3HAKOMCTBO C
UCTOpUEN T€OMETPUH, IBOJIOIMEN T€OMETPUUECKUX HJIEH ).

Komnemenmuocmnutii no0xo0 onpenenser cieayrolue 0COOEHHOCTH MPEAbSBICHUS CoJlepikKa-
HUSL 00pa30BaHUs: OHO TPEJICTaBICHO B BHUJE TPEX TEMAaTUYECKUX OJIOKOB, OOeCrednBaIOIINX
¢dopmupoBaHue KommeTeHUUH. B mepBoM Oioke MpeacTaBieHbl IUAAKTHYECKHE EIUHMIIbI,
o0OecrieunBaioONIe COBEPIIEHCTBOBAHWE TI'E€OMETPUUYECKHUX HaBbIKOB. Bo BTOpOoM -
JUIAKTUYECKHE eIMHUIIBI, KOTOPbIE COAEpKaT CBEICHUS U3 UCTOPUU T'€OMETPUH. ITO COAEpKAHNE
oOyueHus siBnsieTcst 6a30ii 1S pa3BUTHSI KOMMYHUKAaTUBHOM KOMIETEHIIMH yJamuxcsa. B tperbem
OJ10Ke TpeCTaBlIeHbl JUIAKTUYECKUE €UHUIIbI, OTpaXKaroue HHPOPMALMOHHYIO KOMIIETEHIIUIO
1 00€CTIeYNBAIOIINE Pa3BUTHE YUeOHO-TI03HABATEILHON U PeIICKCUBHON KOMIIETCHITHA.
[Tpunimmer oT6opa colepKaHusl CBA3aHbI C MPEEMCTBEHHOCTHIO 1eNeil 00pa3oBaHusl Ha pa3iIvy-
HBIX CTYTEHSX U YPOBHSIX 00yUYeHUSs, JOTUKON BHYTPUIIPEAMETHBIX CBS3€H, a TAKKE C BO3PACTHBIMU
0COOEHHOCTSIMHU PA3BUTHS YUaAIHXCS.

Juunocmnasn opuenmayusa o6pa3zoBaTEILHOTO NPOLIECCA BISIBISICT IPUOPUTET BOCIUTATEIbHBIX U
pa3BuBaromux 1eneit o0ydeHus. CnocoOHOCTh yJalluxcsi IOHUMATh MPUYUHBI U JIOTUKY
Pa3BUTUS MAaTEMaTHUYECKHUX MTPOLIECCOB OTKPHIBAET BO3MOMKHOCTD JIIsl OCMBICJIEHHOTO BOCTIPUSTHS
BCEr0 Pa3HOO0pa3nsi MUPOBO33PEHYECKUX, COLMOKYIBTYPHBIX CHCTEM, CYIIECTBYIOIIUX B
coBpeMeHHOM mupe. CucreMa y4eOHbIX 3aHATHI MPU3BaHa CIIOCOOCTBOBATH PA3BUTHIO
JTUYHOCTHOM caMOMAEHTU(UKAIIUK, TYMaHUTAPHON KYJIbTYpPHI IIKOJIBHUKOB, UX MPUOOLICHUIO K
€CTECTBEHHO-MaTeMaTHUeCKOU KyIbType, MOTHUBAIMH K COIIATIbHOMY TIO3HAHHIO U TBOPUYECTBY,
BOCIIUTAHUIO JINYHOCTHO U OOIIIECTBEHHO BOCTPEOOBAHHBIX Ka4eCTB, B TOM YHCIIE
Ipa)IaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Jeamenvrocmuslit n00X00 OTPAXKAET CTPATETUIO COBPEMEHHON 00pa30BaTENbHON MONUTUKU:
HE0OX0JMMOCTh BOCIIUTaHHUS YeJIOBEeKa U MPaXJaHUHA, HHTETPUPOBAHHOTO B COBPEMEHHOE EMY
o0I1IeCTBO, HALIEJIEHHOTO Ha COBEPIIEHCTBOBAaHME 3TOro oodmiectBa. CucreMa ypoKOB
COpPHEHTUPOBaHA HE CTOJBKO Ha Mepeaady «TOTOBBIX 3HaHUI», CKOJIBKO Ha (POPMHUPOBaHHE
aKTHBHOM JIMYHOCTH, MOTUBHPOBAHHOI K caM000pa30BaHMI0, 00J1a1atoIiel 1I0CTaTOUHBIMU
HaBBIKaMH U TICUXOJIOTMYECKUMH YCMaHOBKAaMH K CAMOCTOSITEIbHOMY ITOUCKY, 0TOOpY, aHAIHU3Y U
MCIOJIb30BaHHIO HH(POPMALIUH. ITO IOMOKET BBITYCKHUKY a/IallTUPOBATHCS B MUPE, T1Ie 00beM
uH(pOpMaLIUK PACTET B TEOMETPHUYECKOM MPOTPpeccui, I/ie ColranbHas U mpoQeccuoHaIbHas
YCIIEUTHOCTH HAIIPSIMYIO 3aBUCST OT MO3UTUBHOTO OTHOILIEHUS K HOBALMSIM, CAMOCTOSITEIbHOCTH
MBIILUIEHUS] U HHULIMATUBHOCTH, OT TOTOBHOCTH IPOSIBJIATE TBOPUECKUH MOJXO K JIENTY, UCKATh
HECTaHIapTHBIE CIOCOOBI pelIeHHsI MPOOJIEM, OT KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS C JTIOJIbMU.



JuakTruecKkast MOJiesib 00y4eHUs U MeJarori4ecKue CpesiCTBa OTPAKAIOT MOJICPHUBAITUIO
OCHOB y4eOHOT0 TIPOIIecca, UX MePEOPUSHTAIMIO Ha JJOCTHIKEHIE KOHKPETHBIX PE3yJIbTaTOB B
BUJIe C(HOPMUPOBAHHBIX YMEHHI U HABBIKOB YUaIIUXCsI, 000OIIEHHBIX CIIOCOOOB AEATEIBHOCTH.
q)OpMI/IpOBaHI/IC IECJIOCTHBIX Hpe[[CTaBJIeHI/Iﬁ 0 recoOMCTpUun 6YI[€T OCYHICCTBJIATHCA B XOA€
TBOp‘-IGCKOﬁ ACATCIIBHOCTU yHallIUXCs HA OCHOBC JINYHOCTHOT'O OCMBICIICHUA TCOMCTPHUICCKUX
(akTOB U ABJICHUIA. 0CO00C BHUMAHUE YACTISACTCS TTO3HABATCIILHON aKTHBHOCTH yJAIIUXCS, UX
MOTHBUPOBAHHOCTH K CaMOCTOSTEIHLHON yIeOHOH paboTe. DTo mpearmonaraeT Bce Ooliee
IOIHUPOKOC UCIIOJIB30BAHHUEC HCTPAANITUOHHBIX (bOpM YPOKOB, BTOM YUCJIC MCTOJUKHU JCIIOBBIX U
POJIEBBIX UT'P, IPOOJEMHBIX TUCKYCCHM, MEXKITPEIMETHBIX UHTETPUPOBAHHBIX YPOKOB UT. .

[Tnaampyercs NCIOJIb30BaHKE CIICIYIOMINX TEXHOJOTHH B TIPETIOAaBaHIH ITPEIMETA!

® TEXHOJIOTHH TOJHOTO YCBOCHUS;
® TEXHOJIOTHUHU OOYJYCHHsSI HA OCHOBE PEIICHUS 3a/1ad;
® TCXHOJOTNHU O6y‘I€HI/I$[ Ha OCHOBC CXEMATHUYCCKNX U HOBBIX 3HAKOBBIX MOJICJ'IC?I.

JIJ1s ecTeCTBEHHO-MaTEMaTHIECKOTO 00pa30BaHMs MPUOPUTETHEIM MOXKHO CUMTATh Pa3BUTHE
YMGHI/II\/’I CaMOCTOATCIIbHO U MOTHUBUPOBAHHO OPraHU30BLIBATH CBOIO ITO3HABATCIIBHYIO,
WCIIOJIb30BATh AJIEMEHTHI MPUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO- (DYHKITHOHAIHHOTO aHAJIN3a,
OTIPENIETISATh CYIIECTBEHHBIC XapaKTEPUCTHKN N3y4aeMOTro 00bEKTa, CAMOCTOATEILHO BRIOUPATh
KPUTCPUHU JIs1 CPAaBHCHHSA, COITOCTAaBJICHUSA, OUCHKHU 1 KJ'IaCCI/I(l)I/IKaHI/II/I 00BEKTOB - B nmporpamMmme
ATO SIBJISIETCS] OCHOBOM LIS TIeNIenoIaraHus..

N3yuenue reomeTpun B 7-9 kinaccax HallpaBJI€HO HA TOCTHXKEHHUE CIIETYIOIINX LEJIeH:

Hanpasnenue Komnierenuuu
pa3BUTHUSA

® Da3BUTHE JIOTUYECKOTO U KPUTHUECKOTO MBIIIJICHUS, KYJIbTYPhI PEUH;
® BOCHHTAaHHME KayecTB JIMYHOCTH, OOECIEUYMBAIONINX, YBaXXEHUE K
UCTUHE M KPUTUYECKOTO OTHOLIEHHS K COOCTBEHHBIM M UYXUM

CYXICHUSM;
e (GopMHUpOBaHME Yy Y4YalllUXCSl HMHTEJUIEKTYaJbHON YECTHOCTH U
JInaHocTHOE OOBEKTUBHOCTH, CIIOCOOHOCTH K TPEOJOJCHUIO  MBICIUTENIBHBIX

CTEPEOTHIIOB, BBITEKAIOIIHNX M3 OOBIIEHHOTO OIbITa

e (GopMUpPOBAHHE KAYECTB MBIIICHUS, HEOOXOIMMBIX JJISl alaliTallid B
COBPEMEHHOM MH()OPMAIIHIOHHOM OOIIECTBE;

® pa3BUTHE  MHTEpeca K  MaTeMaTH4YeCKOMY  TBOPYECTBY H
MaTEeMaTHYECKUX CIIOCOOHOCTEH

e dopMupoBaHue NpeAcTaBIeHUN 00 UIESIX U O METOJAaX MaTeMaTHUKU
Kak 00 yHUBEpCaIbHOM  s3bIKE HAyKdl M  TEXHHUKH, 4YacTu
o011e4yeoBeuecKoi KyabTypbl;

e YMeHHE BHJETb MaT€MaTHUYECKYIO0 3aJadyy B OKpYXKAaloLIeM MHUpE,
UCMOJb30BaTh MaTeMaTHUYECKHE CpeJICTBa HArJAAHOCTH (PUCYHKH,
MeranpeaMeTHOE | YepTeXHU, CXEMbl) JUI WUTIOCTPAL[UH, HHTEPIPETalluy, apryMEHTalluu;

e OsBnasieHue YMEHHEM JIOTHYECKH OOOCHOBHIBaTH TO, YTO MHOTHE
3aBHCUMOCTH, OOHapy)XeHHbIE€ IIyTeM PAacCMOTPEHHUS OTAEIbHBIX
YaCTHBIX CIIy4aeB, UMEIOT 00lllee 3HaYeHUE U PaclpOCTPAHAIOTCS Ha BCe
¢Gurypel OmpeieNeHHOro BHJA, M, KpOME TOTO, BbIpabaTHIBAThH
HOTPeOHOCTh B JIOTHYECKOM 000CHOBAaHMHU 3aBUCUMOCTEM

e BrisBiaenue HpaKTquCKOﬁ 3HAUYUMOCTH HAYKH, €€ MHOFOO6pa3HLIX
HpI/IJ'IO)KCHI/Iﬁ B CMEXHBIX JUCHHUILUIMHAX U IIOBCEIHEBHOM JI€SATEIHLHOCTU

h11{0)i (5

IIpeamerHoe
e Co3manume  (QyHmameHTta IS MaTeMaTHYeCKOro  Pa3BHUTHA,
(GbopMHUpPOBaHMS ~ MEXaHM3MOB  MBIIIJICHHUSA,  XapaKTepPHBIX  JUIf

MaTeMaTUYECKOM IeITeIbHOCTH.




Ha ypoBHe ocHOBHOTO 00111eT0 00pa30BaHus 334a4K YU€OHBIX 3aHATHI ONPEIEICHbI KaK
3aKperieHne YMEHUH pa3essaTh MPOLECCHl Ha ATAIIbl, 3BEHBS, BHIACIATH XapaKTepHbIS
MPUYMHHO-CIIEICTBEHHBIE CBSI3H, OTIPENIENIATh CTPYKTYPY 0OBbEKTa MO3HAHUS, 3HAYNMBbIE
(GyHKIMOHATIBHBIE CBSI3U M OTHOIIICHHSI MEXK/Ty YaCTSAMH IIE€JI0T0, CPAaBHUBATD, COMOCTABIIATH,
KJIaccu(pUIMpOBaTh, PAHKHPOBATH OOBEKTHI 110 OJHOMY HJIM HECKOJIBKHM MPEI0KEHHBIM
OCHOBaHMAM, KpuTepusM. [IpHHIMTIHATIEHOE 3HAYEHHE B paMKaX Kypca MpruoOpeTaeT yMeHHe
pa3nuyath (hakThl, MHEHHUS, I0OKA3aTEIbCTBA, TUIIOTE3bl, AaKCHOMBI

[Ipu BEIONTHEHUH TBOPYECKUX PabOT (PopMUpPYETCss yMEHHE ONPECIISTh aIeKBAaTHBIE
crocoOBI penieHns y4eOHOW 3ajaui Ha OCHOBE 3aJIaHHBIX AJITOPUTMOB, KOMOWHUPOBATH
M3BECTHBIC AJITOPUTMBI JACATEIBHOCTH B CHTYaIUsIX, HE MPEANOJIararoinX CTaHIapTHOTO
MIPUMEHEHHsSI OJTHOTO U3 HUX, MOTHBHPOBAHHO OTKA3bIBATHCS OT 00pa3iia AesiTeIbHOCTH, HCKATh
OpUTHHAIBHBIC PEIICHUSI.

VYyamuecs 1071KHBI IPUOOPECTH YMEHHUS 110 GOPMHUPOBAHUIO COOCTBEHHOTO alrOPUTMa
pelieHus Mo3HaBaTeNIbHBIX, POPMYIUPOBATH MPOOIEMY U 1I€TT CBOEH pabOThI, OTIPEAETATh
aJIeKBaTHBIC CIIOCOOBI M METOJIBI PEIICHUS 3a7a49l, TPOTHO3UPOBATh OKUIAEMBI PE3YIIbTAT U
COIIOCTAaBIISITh €r0 C COOCTBEHHBIMH T€OMETPHUECKUMH 3HAHUSAMHE. YYaIInecs JOJKHBI
HAYYHUTHCS TPEACTABIISATh PE3YIbTaThl MHINBUIyaTbHOM M TPYNTIOBOM MTO3HABATEIHLHON
JeATeNbHOCTH B (hopMax KOHCIIEKTa, pedepara, perieH3 .

Ha ypokax ydvammecss Moryr Oojiee YBEpPEHHO OBJaJeTh MOHOJOTHYECKOH W
JMAIOTHIECKOW pedbio, YMEHHEM BCTYIaTh B pedeBoe OOIIeHHE, yJ9acTBOBaTh B JHAIIOTE
(moHMMaTh TOYKY 3peHHsi colOecelHUKa, NMPU3HABAaTh IPaBO HA HWHOE MHEHUE), MPUBOIUTH
MpUMeEpBI, TOAOUPATh apryMeHThI, Tiepedpa3upoBaTh MBICTL (OOBSCHATH «HUHBIMHU CIIOBAMUY),
(dbopmynupoBaTh BbIBOBI. JIJIsl peleHuns mo3HaBaTeIbHbIX U KOMMYHUKATUBHBIX 33/1a4 Y4alIUMCS
MpeJylaraeTcs MCIOJb30BaTh Pa3IMUYHble HCTOUYHUKM HH(POPMAaLUH, BKIIOYAs SHIMKIONEAWH,
CIIOBAapH, HMHTEPHET-pecypchl M Apyrue 0a3bl JNaHHBIX, B COOTBETCTBHM C KOMMYHHKAaTHBHOM
3amayel, chepoil U cuTyanuei oOIIeHHsI 0CO3HAHHO BBIOMPATh BBIPA3UTENIbHBIE CPEICTBA SI3bIKA U
3HAKOBBIE CUCTEMBI (TEKCT, TaOJMIIa, CXeMa, ayTMOBU3YAIbHBIN PSI U JIp.).

AKIIEHTUpPOBAaHHOE BHHMAHHE K TMPOAYKTUBHBIM ¢dopMaM Yy4eOHOW JesITeIbHOCTH
MpeNojaraeT aKTyalu3aluuio UHDOPMAYUOHHOU KoMnemeHmHocmu yuyawuxcs: (HopMUpoBaHUE
MPOCTEHMIIINX HABBIKOB PaOOTHI C UCTOUHMKAMU, MaTepraIaMu.

Bonbiryto  3HauMMOCTh OOpa3o0BaHUSI COXPAHSAET UHPDOPMAYUOHHO-KOMMYHUKAMUBHAS
0esmenbHOCMb YYyauuxcs, B paMKax KOTOPOM pa3BUBAIOTCS YMEHHS M HAaBBIKU MOMCKA HY>KHOU
nH(pOpMallUK TIO0 33JaHHOW TeMEe B HCTOYHHMKAX PA3MYHOTO THIIA, WU3BJIEYEHUS HEOOXOIMMOMN
UHPOPMAIMK U3 UCTOYHMKOB, CO3[IaHHBIX B Pa3jMYHBIX 3HAKOBBIX cHCTeMaX (TeKcT, Tabmiwiia,
rpaduk, quarpaMma, ayauOBU3YaJbHBIN psa U 1p.), epeBoja HH(OpMAIMK U3 OJHOW 3HAKOBOM
CHCTEMBI B JpYryro (M3 TeKcTa B TaONHIly, U3 ay[IHOBU3YaJIBHOTO psJia B TEKCT U Ap.), BbIOOpa
3HAKOBBIX CHCTEM aJIeKBaTHO IIO3HABATEIbHOW W KOMMYHUKATUBHOW CHUTYyalluH, OTAEICHUS
OCHOBHOM HH(pOpPMALIMM OT BTOPOCTENEHHOM, KPUTHYECKOTO OIIEHMBAHUS JIOCTOBEPHOCTH
NOJTy4YeHHOW MH(popMaLuy, nepeau cojepykaHus HHPOpMaLK aJIeKBaTHO MOCTaBICHHON IeIH
(ckaTo, MOJHO, BHIOOPOYHO). Yualuecs JOJDKHbI YMETh pa3BEpHYTO OOOCHOBBIBATH CYXKJICHHS,
JlaBaTh OINpeNiesIeHHs], NMPHUBOAUTH JOKa3aTeIbCcTBA (B TOM 4YHCIIE OT HPOTUBHOIO), OOBACHSITH
U3y4YCHHBIE TIOJIOKEHUS HA CaMOCTOSATENILHO MOJOOpaHHBIX KOHKPETHBIX INpUMepax, BIaJeTh
OCHOBHBIMH BUJIaMH ITyOJIMYHBIX BBICTYIIIEHUH (BBICKA3bIBAHUS, MOHOJIOT, TUCKYCCHUS, OJIEMHKA),
clie/loBaTh STHUYECKMM HOpMaM U TMpaBWIaM BeJIeHMs auanora, aucmyrta. [Ipeamonaraercst yse-
PEHHOE HMCHOJIBb30BAHUE YYAIIUMHCSA MYJIbTUMEIUNHHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUI
111 00paboTKH, Mepeadn, CUCTeMaTH3al WH(GOPMAIMK, co31aHus 0a3 JAaHHBIX, MPe3eHTaIluu
PE3yNbTaTOB MO3HABATENBLHON U MMPAKTHYECKON JIESTEIbHOCTH.

CranmapT OpHMEHTHPOBaH Ha BOCIUTAHHE ILIKOJbHHKA-TPRKIaHMHA M TaTpuoTa Poccuw,
Pa3BUTHE JTyXOBHO-HPAaBCTBEHHOTO MHpa ILIKOJBHHKA, €r0 HAIlMOHAIBHOIO CaMOCO3HAHHS. DTH



MOJIOKEHUSI HAIUTM OTPaXEHHE B COAEPXKAHWU YpPOKOB. B mporecce oOydeHUs! TOJDKHO OBITh
copmrpoBaHo yMeHHE (HOPMYIMPOBATH CBOM MHPOBO33PEHUECKUE B3IJIAAbI M HA 3TOW OCHOBE -
BOCIIUTAHUS IPAKIAHCTBEHHOCTH U IATPUOTHU3MA.

Cpoku peaau3anum NporpamMmbl:
IIporpamma paccuurana Ha 3 roza.

O0mas xapakrepucTHKa Kypca reoMeTpuu B 7-9 Kkiaaccax

B kypce yclnOBHO MOXHO BBIICIUTH CIEIYIOUIME COAEp)KaTenbHble JMHUM: «HarmaaHas
reomerpus»,  «leomerpuueckue  ¢urype», «/3MepeHHe  TreOMETPHYECKHX  BEJIHMUYMHY,
«Koopmnats», «Bekropb», «JIoruka u MHOKeCTBa», «I'€OMETpUs B ICTOPUUECKOM PA3BUTUID.

Marepuan, otHocsumiics k JsuHMM «HarnsgHas reomerpus» (27€MEHTHl  HATJISAHOM
CTEPEOMETPUH), CITIOCOOCTBYET PA3BUTHUIO MPOCTPAHCTBEHHBIX MPE/ICTABICHUI yJalluXcsl B paMKax
W3Yy4EHUS IITAHUMETPUH.

Conepxanue pazzaenon «I'eomerpuueckue Guryps» u «V3MepeHre reoMeTpuuecKuX BEIUUHH
HAlleJIeHO Ha TMOJIydeHHE KOHKPETHBIX 3HAaHUM O TreoMeTpuyeckod (urype Kak BaxKHEHIIeu
MaTeMaTH4ecko MOJeNU JUIsi OIHUCAHUS OKpyXkaromero mupa. Cucremarnyeckoe H3ydeHHe
CBOWCTB T€OMETPHYECKMX (QUIyp IMO3BOJIMT pa3BUTh JIOTHUECKOE MBIIUIEHHE M TI0Ka3aTh
MIPUMEHEHUE 3TUX CBOMCTB MPU PEIICHUM 337a4 BBIUYMCIUTEIBHOIO M KOHCTPYKTHBHOTO
XapakTepa, a TAKXKe MPU PEIICHUH NMPAKTHYECKUX 3a/1a4.

Marepuain, OTHOCAIMKCA K coAepkareslbHbIM JHHUAM «KoopauHatey n «BekTopsl», B
3HAQUUTENbHON CTeneHu HecéT B ce0e MEeXIpEeIMETHble 3HaHUs, KOTOpble HaXOIAT
MIPUMEHEHHUE KAK B PA3JIMYHBIX MATEMATUYECKUX JUCIUIUIMHAX, TAK U B CMEXKHBIX MpeIMETaXx.

OCOOEHHOCTBIO JIMHUM «JIOTMKa M MHOXECTBa» SIBJIAETCS TO, YTO IPEACTABICHHBIN 37€Ch
MaTephal INPEUMYLICCTBEHHO HW3y4aeTcsl IPH PAaCCMOTPEHUH PA3JIMYHBIX BOIIPOCOB Kypca.
CooTBeTcTBYIOIIMIM ~ MaTepuall  HALEJEH Ha  MaTeMaTH4eCcKOe  pasBUTHE  ydalIUXCH,
(GbopMHpOBaHUE y HUX YMEHUS TOYHO, CXKATO U SCHO M3JIaraTh MBICIHM B YCTHOM U MUCBMEHHOMN
peun.

JIuausa «l'eomeTprss B HMCTOPHYECKOM pa3BUTUM» IpeAHAa3HaueHa Uil (OPMUPOBAHUS
IPE/ACTABICHUA O TEOMETPUM KaK YacTH 4YeJOBEUECKOH KyJbTYphl, Ui OOLIEro pa3BUTUS
LIKOJIbHUKOB, JJIs CO3JaHUs KyJIbTYPHO-MCTOPHUECKOH Cpesibl 00yUeHHUsI.

ABTOpCKHe IPOrpaMMbl, HA OCHOBE KOTOPBIX pa3padoTana padouyasi nporpamMmma.

1.Pabouas nmporpamma k yueoHuky JI.C. Atanacsna, B.®. byry3oBa. u ap. 7-9 xiaccel: yueOHoe
noco6ue ajs o0meodpazoBaTenbHbIX opranu3aiuii/B.@.byrys3os. M.: [Ipocsemenue, 2016.

2. Pabouas nporpamma mo reometpuun k YMK JI.C. Aranacsna, B.®. byry3oBa. 7-9 kmaccel
/CoctaButeins I'.M.MacinakoBa. M.: Bako, 2014.

3.Paboune mporpammel no yuebnukam JI.C. Aranacsna, B.®. byry3oBa. u ap. 7-9 knaccel. -
Bousrorpaa: Yuutens, 2012

Onucanne mecra y4e0HOro npeaMera B y4eOHOM IIaHe.
VYuebnslil npenmer «I'eomerpus. 7-9 kaace» OTHOCUTCS K 00pa30BaTeIbHON 00JI1acTH
«MaremaThKa».
B yue6noMm mnane MBOVY CIII Ne 43 Ha usydyeHue reoMeTpud B 7-9 kiaccax OTBOJIUTCS 68
4acoB M3 pacyeTa 2 4 B HEJEII0 B TEUEHUE KaXKA0Tr0 rojia o0yueHus, Bcero 204 yaca.

Onucanue HEeHHOCTHBIX OPHEHTHPOB CO/iePKAHMS Y4eOHOr0 mpeaMera.
MHoOruMm J101IM B CBOEH KU3HU MTPUXOUTCS BBIIOIHATH JOCTATOYHO CJIOKHBIE PACUETHI,
M0JIb30BaThCA O0IIEYTOTPEOUTENEHOM BEIUMCINTEILHON TEXHUKON, HAXOAUTh B CIIPAaBOYHHMKAX
U TIPUMEHSTh HY)KHbIe (DOPMYJIbI, UCTIOIB30BaTh MPAKTUYECKUE TPUEMBI T€OMETPHUUECKUX
M3MEPEHUH U MOCTPOCHHM, YNTaTh HHPOPMALINIO, IPEJICTABICHHYIO B BUE TaOJIMIL, IHArpaMM,



rpadMKOB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHH, COCTABIATH HECIOKHBIC
JITOPUTMBI U Jp.

be3 KOHKpEeTHBIX MaTEMaTUUECKUX 3HAHUM 3aTpyIHEHO TOHUMAaHHUE TPUHILIMIIOB YCTPONCTBA U
HCII0JIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE HAYUYHbIX 3HAaHUN, BOCIIPUATHUE U
MHTEpHpETans pa3sHOOOPa3HOH COIMaTbHOMN, SKOHOMHUYECKOMH, MTOJIUTHIECKON HH(pOPMAIIHUH.
Taxum 06pa3oM, MpaKkTHYECKas TOJIE3HOCTh MaTEMAaTHKH 00YCIIOBJIEHA TEM, UTO €€ IIPEIMETOM
SABIISIIOTCS (QYHIAMEHTAIbHBIE CTPYKTYPBI PEATBHOTO MUPA: MPOCTPAHCTBEHHBIEC ()OPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS - OT IPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEJICTBEHHOM OIIbITE
JIIOJIEH, 10 IOCTaTOYHO CJIOKHBIX, HEOOXOAUMBIX Ul Pa3BUTHS HAYYHBIX U TEXHOJOTHUYECKUX
naen.

be3 6a30Boii MaTeMaTH4YeCKOH MOATOTOBKM HEBO3MOKHO JOCTHYB BBICOKOTO YPOBHS
o0pa3oBaHus, TaKk KaK Bce 00JIblIE CIEIMATBLHOCTEN CBA3aHO C HEMOCPECTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH (3KOHOMMKA, Ou3Hec, PUHAHCHI, PU3UKA, XUMHUSL, TEXHUKA,
nH(popmaTrka, OMOJIOrHs, ICUXO0JIOTUs U MHOTHE pyrue). CieoBaTeNbHO, pacIupseTcs: Kpyr
IIKOJIBHUKOB, /I KOTOPBIX MaTeMaTHKa CTAHOBUTCS MPO(PECCHOHANBHO 3HAYUMbIM IIPEIMETOM.

B coBpemeHHOM 00111€CTBE BaKHBIM SABJIIETCS (POPMUPOBAHNE MATEMATUYECKOTO CTUJIIS
MBIIILJIEHUS, TPOSIBJIIONIETOCS B ONPEEIEHHBIX YMCTBEHHBIX HaBbIKaX.

B nporuiecce maremaTuyeckoi e TEIBHOCTH B apceHall IPUEMOB U METOJ0B U€JI0BEYECKOTO
MBIIIIJIEHHS] €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS] MHIIYKIUS U IeAYKIIHs, 0000111eHne 1
KOHKpEeTH3allus, aHaJIu3 U CUHTE3, KJIacCU(UKallUs U CUCTeMaTh3alus, abcTparupoBaHue u
anasiorust. C momMouipi0 00beKTOB MaTEMaTHUECKUX YMO3AKIIOUEHUN U ITPaBHII UX
KOHCTPYHPOBaHHUS BCKPHIBAETCSI MEXaHU3M JIOTHUECKUX ITOCTPOEHUH, BbIpabaThIBAIOTCS YMEHUS
(dbopmMynupoBaTh, 000CHOBBIBATh U I0KA3bIBATh CYXKIECHUS, TEM CAMBIM Pa3BUBAETCS JIOTUYECKOE
MbllIUIeHHe. MaTeMaTHKe NPUHAUIEKUT BEAYIask poJib B JOPMUPOBAHUU AITOPUTMUYECKOTO
MBIIIJIEHNS], BOCIIUTAHUY YMEHHS IEHCTBOBATSH 110 33JaHHBIM aJITOPUTMaM ¥ KOHCTPYMPOBAaTh
HOBBIE.

B xoxe pemenus 3a1a4 0OCHOBHOM yueOHOM JEATEIIBHOCTH HAa yPOKax MaTEMaTHUKH
Pa3BHUBAIOTCS TBOPYECKAs U MPUKIAIHAS CTOPOHBI MBIIUICHUS. FcrIonb30BaHue B MaTeMaTHKE
Hapsiy C €CTECTBEHHBIM HECKOJIBKUX MaTEMAaTUYECKHX SI3bIKOB AA€T BO3MOKHOCTb Pa3BUBATh Y
y4aluxcst TOYHYI0, 5KOHOMHYIO U HH(OPMATUBHYIO YCTHYIO U IMCBMEHHYIO PeUb, YMEHHE
oTOMpaTh HanboJIee MOAXOIAIINE A3bIKOBbIE (B YACTHOCTH, CUMBOJIMYECKHE U rpaduyeckue)
CpEICTBa.

MaremaTrueckoe oOpa3oBaHuE BHOCUT CBOM BKJIaj B (GOpMUpPOBaHUE OOIIEH KyIbTYpHI
yenoBeka. E€ Heo0X0AMMBIM KOMIIOHEHTOM SBJIsi€TCs 00111ee 3HAKOMCTBO C METOAaMHU IIO3HAHUS
JNEUCTBUTEIBHOCTH, YTO BKJIIOYAECT IOHMMAHUE JUAIEKTUYECKOM B3aUMOCBSI3U MAaTEMATUKH U
JNEUCTBUTEIBHOCTH, IPEICTABJIICHNE O NIPEIMETE U METOJE MATEMAaTUKH, €TI0 OTIIMYUAX OT
METO/IOB €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MAaTEMaTHKH JUIs
pELIECHNs HayYHBbIX U NIPUKJIAJHBIX 3a]ad.

W3yueHne MaTeMaTUKU COCOOCTBYET I3CTETUUYECKOMY BOCIIMTAHHIO YEJIOBEKA, TOHUMAHUIO
KpacoThl ¥ U3SIIECTBA MATEMATUYECKUX PACCYKICHUN, BOCIPUATHIO T€OMETPUUYECKUX (opM,
YCBOEHHIO HJIeH cuMMeTpuH. M3ydeHne MaTeMaTHUKH pa3BUBAET BOOOpaKeHUE,
IIPOCTPAHCTBEHHBIE MPECTABIICHUS.

Hcropus pa3BuTHS MaTeMAaTUYECKOTO 3HAHMS 1a€T BO3MOXKHOCTb ITOTIOJHUTH 3arac
HCTOPHUKO-HAYYHBIX 3HAHUH MIKOJBHUKOB, CPOPMUPOBATH Y HUX MPEJCTABICHUS O MaTeMaTHKe
KaK 4acTu 00Ie4YeI0BeYeCKON KyIbTyphbl. 3HAKOMCTBO C OCHOBHBIMHM UCTOPUYECKMMHU BEXaMH
BO3HHMKHOBEHHUS U PAa3BUTHS MATEMAaTUYECKON HAyKH,
cyap0aMu BETMKUX OTKPBITUH, UMEHAMH JIt0/iel, TBOPUBIIMX HAaYKY, JOJKHO BOMTH B
MHTEJUIEKTYaJIbHBIN 0araxk KakJIoro KyJabTYpPHOTO YeJIOBEKa.

.JII/I‘IHOCTHbIe, MeETanpeaAMETHDLIC U IPEAMETHBIC PE3YJIbTAThI OCBOCHUSA COACPKAHUA KypcCa
HporpaMMa oOecrieunBaeT JOCTHUXXCHHUC CICOYIOIUX PE3YyIbTAaTOB OCBOCHUA
O6pa30BaTCHBHOﬁ nporpaMMbl OCHOBHOTO O6H.[€FO 06pa3OBaHI/I}IZ
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JUYHOCHbLE:
dbopMHUpPOBAHUE OTBETCTBEHHOTO OTHOMICHUS K YICHUIO, TOTOBHOCTHU U
CIIOCOOHOCTH 00YyUYaIOMIUXCS K CAMOPAa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMH K 0OYYEHHIO U TI0 3HAHUIO, BEIOOPY nanbHelmero oopazoBanus Ha O6aze
OPUEHTHPOBKH B Mupe mpodeccuit U mpodeccuoHaIbHBIX MPEANOYTESHUMH,
OCO3HAaHHOMY MOCTPOCHHIO HHINBUIYAIBHON 00pa30BaTEIbHON TPACKTOPHH C YUETOM
YCTOWYUBBIX MMO3HABATEIHLHBIX HHTEPECOB;
dbopMupoBaHUE IEIOCTHOTO MHPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIICCTBEHHOW MPAKTUKH;
dbopMupOBaHNE KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIICHUU B COTPYAHUYCCTBE
CO CBEPCTHHKAMHU, CTAPIIMMU U MJIAIIIMMHA B 00pa30BaTelbHON, OOIIECTBEHHO
M0JIE3HOH, yueOHO-UCCIe0BATENbCKOM, TBOPUYECKOW M APYrUX BHUAAX AEATEINb-
HOCTH,;
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICIIM B YCTHOW U MUCHMEHHO M
pedu, TOHUMATh CMBICI MMOCTABJICHHON 3a/J1a4H, BEICTPAUBATh apryMEHTAIIHIO,
MPUBOJJUTH IPUMEPHI U KOHTPIPUMEPHI;
KPUTHYHOCTh MBINJICHHUS, YMEHHUE pPacCIO3HABATH JIOTHUYECKH HEKOPPEKTHEIC
BBICKA3bIBaHUS, OTJIIMYATH THIIOTE3Y OT (PaKTa;
KPEaTUBHOCTh MBIILJICHNS, HHUIIUATHBA, HAXOJYHBOCTh, aKTHBHOCTb IIPU PEIICHUHN
reoMeTpHIYSCKHUX 3aJa9;
YMEHHE KOHTPOJIUPOBATH MPOIECC M PE3yJIbTAT y4eOHOH MaTe MaTHIECCKOM
NesATECIBHOCTH,
CITOCOOHOCTH K OMOIIMOHAJIBHOMY BOCIPUSITHIO MaTeMaTHUEeCKUX 00BEKTOB, 3aJ1a4,
peuIeHu, pacCyKACHUM;
Memanpeomemuuvle:
YMEHHE CaMOCTOSITEJIbHO IJIaHUPOBATh AlIbTCPHATUBHBIC IMyTH NOCTIKCHHS IEEH,
OCO3HAaHHO BBIOMpaTh Hambonee 3GPEKTUBHBIE CHOCOOBI peneHus Y4YeOHBIX U
MMO3HaBATEJIBHBIX 33/1aY,
yMEHHUE OCYIIECTBIISITh KOHTPOJb MO PE3YNIBTATY M IO CIIOCO0Y IEHCTBHS HAa ypOBHE
MPOU3BOJILHOTO BHUMAaHUS U BHOCHUTh HEOOXOJAMMBIC KOPPEKTHBHI;
yMEHHUE aJIeKBATHO OLICHUBATH NMPABHIBHOCTH WU OIIHOOYHOCTH BBHITIOJIHCHUS
yueOHOH 3a7auu, €€ 0ObCKTHBHYIO TPYJHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€
peleHus;
OCO3HAHHOE BJIaJICHUE JIOTUYECKUMU JEHCTBUSIMH OIPEIACICHUS MMOHITHH,
00001IeHUs, YCTAHOBJICHUS aHAJIOTHIA, KilacCH()UKAIIUU Ha OCHOBE
CaMOCTOSITEJILHOTO BBIOOpA OCHOBAHHUI U KPUTEPUEB, YCTAHOBJICHUS POJIOBHIOBBIX
CBSI3EH;
yMEHHUE YCTaHABIUBATh IPHUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxeHue, yMo3akitoueHue (MHIyKTHBHOE,
JNEeTYKTUBHOE U 110 aHAJIIOTUH) U BHIBOIBI;
YMEHHE CO3/aBaTh, IPUMEHATHh U MPEOOPa30BhIBATh 3HAKOBO -CUMBOJIMYECKHUE
CpelcTBa, MOJEIHU U CXEMBI ISl pelieHus] yueOHBIX U TO3HABATENbHBIX 3a/1a4;
YyMEHHE OPTaHHU30BBIBATH Y4EOHOE COTPYIHHUYECTBO U COBMECTHYIO JI€STEIBbHOCTH C
YYUTEIEM U CBEPCTHUKAMU: OTIPEACISITh LeU, pacIpeaeasTh QyHKIUN U POTH
y4aCTHUKOB, 00I1e cnocoObl paboThl; yMeHUe paboTaTh B I'pyMIe: HAXOAUTh o0I1Iee
pelieHue u pa3pemarsh KOHGINKTH Ha OCHOBE COTJIAaCOBAHUS MO3ULIHHN U yuéTa
WHTEPECOB; CIyIIaTh NapTHEPa; GOpPMYIUpPOBATh, apryMEeHTHPOBATh M OTCTAMBaTh
CBOE
MHEHUE;
dbopMupoBaHUE U pa3BUTHE YU4eOHOUW U 00IIETOIb30BATENIHCKONW KOMIETEHTHOCTH B
00JacTH UCMONB30BAHUS HHGOPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);



9)

10)

11)

12)

13)

14)

15)

16)

1)

2)

3)

4)

5)

6)

7)

NepBOHAaYAIbHBIC IPEJICTABICHUS 00 HAesSX U 0 METOAaX MaTeMaTUKH Kak 00
YHHUBEpPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJEIUPOBAHUS SBICHUN U
IPOLIECCOB;

YMEHUE BUAETh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyaIlUH B
OPYruXx IUCUUILIMHAX, B OKPYXKaroUIel XKU3HHU;

yMEHHUE HAaXOJUTh B PA3JIMYHBIX UCTOYHHKAX HH(OPMAIHIO, HEOOXOIUMYIO ISt
pelmIeHnsT MaTeMaTH4YeCKUX MpoOJieM, H MPEICTaBIATh €€ B MOHATHOU hopMme;
NPUHUMATh pEllIeHUE

B YCIIOBHSIX HETIOJIHOW M M30BITOYHOM, TOYHOW M BEPOSITHOCTHOW MH(POPMAIIUH;
yYMEHHE NOHUMATh U UCII0Jb30BaTh MATEMAaTUUYECKUE CPEJICTBA HATJISI IHOCTHU
(pucyHKH, YEpTEXKH, CXEMBI U Jp.) IJd WIIIOCTpalUU, UHTEpIpETaluH,
apryMeHTaluu;

YMEHHE BBIIBUTATh TMIIOTE3bI IPU PEIICHUH YUE€OHBIX 3a7a4 U MOHUMATh
HEO0O0XOJUMOCTbh UX NMPOBEPKH;

YMEHUE NPUMEHATh UHAYKTUBHbIE U JEAYKTUBHbBIE CIIOCOOBI paccykJIeHUN, BUIETD
pa3iuYHble CTPATErny pelleHus 3a1a4; TOHUMAaHUEe CYI[HOCTH aJTrOpUTMUYECKUX
OpeANuCcaHuil U yMeHHUE JeWCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJIr0PUTMOM;
YMEHHE CaMOCTOATENbHO CTaBUTh 1€JH, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI A
pemeHus y4eOHBIX MaTeMaTHYECKUX mpoliiem;

yMEHHE MJIaHUPOBATh M OCYIIECTBIATH JEATEIbHOCTb, HAIMpPaBIECHHYIO Ha
pelieHne 3ajad  HCCIeJ0BAaTENbCKOTO XapakTepa;

npeomemuule:

oBJlajieHue 0a30BBIM MOHATHHHBIM aNmapaToM IO OCHOBHBIM pa3zjeiaM CoAepKaHusi;
npeacTaBieHre 00 OCHOBHBIX M3y4aeMBbIX MOHATUSAX (UUCIO, TeOMETpUUYEcKas
¢burypa) Kak BaXX HEHIIUX MAaTEeMAaTUYECKHX MOJEINSIX, MO3BOISIOMUX OMUCHIBATh U
u3ydaTh peaibHble IPOLECCHl U ABICHUS,

yMeHHue paboTaTh C FTeOMETPUUECKUM TEKCTOM (aHaJIM3UPOBATh, U3BIEKAThH
HEe0OX0AUMYI0 HH()OpPMAIINIO), TOUHO U TPAMOTHO BBIPaXXaTh CBOM MBICIH B YCTHOU U
NUCbMEHHOUW peun

C IPUMEHEHHEM MaTeMaTUYeCKON TEPMHUHOJOTUH U CUMBOJHMKH, UCIIOIb30BAThH
pa3iuyYHbIe S3BIKU MAaTEMAaTUKH, IPOBOJAUTH Kiaccu(UKAIUU, TOTHUECKUE
000CHOBaHUA, JOKA3aTEIbCTBA

MaTeMaTU4YeCKUX YTBEPKACHUN;

OBJIa/ICHUE HAaBBIKAMH YCTHBIX, MMChbMEHHBIX, HHCTPYMEHTaJIbHBIX BHIUUCICHUI;
OBJaJleHUE TEOMETPUUECKUM SI3bIKOM, YMEHHUE HCIIOIb30BaTh €ro JIJIsl OMUCaHUS
OpeAMETOB OKPYXAINEero MUpa, pa3BUTHE NMPOCTPAHCTBEHHBIX MPEICTaBICHUN U
n300pa3uUTeNbHbIX

yMEHUH, TpUoOpeTeHNE HABBIKOB F€OMETPUUECKHUX OCTPOE HUIA;

YCBOEHHME CHUCTEMAaTHUYECKHX 3HAHUHN O MIOCKUX (QUTypax U UX CBOICTBAX, a TAKKe Ha
HarJasIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJIaX, YMEHUE MPUMEHATH
CUCTeMaTUYeCKHe 3HAHUS O HUX AN PEHICHUS T€OMETPUUYECKUX U MPAKTHUYECKUX
3ajad;

yMEHHE U3MEPSATh ATUHBI OTPE3KOB, BEIMUYUHBI YIJIOB, HCIOJIb30BaTh GOPMYIbI 115
HaXO0XJEHUS MEePUMETPOB, IUIOIManeld U 00bEMOB reoMeTpUUIECKUX QUTyYp;

yMEHHUE NPUMEHATh U3YUYEHHBIE NOHATHUSA, PE3YyJIbTAThl, METOJBI JUIS PEIIEHUS 3a1a4
NpPaKTHYECKOT0 XapaKTepa M 3a1ay U3 CMEXHBIX JUCLUIUINH C UCIIOJIb30BAHUEM NIPU
HEO0OXOMMOCTH CIPaBOYHBIX MAaTePHaNOB, KaJIbKYIATOpa, KOMIbIOTEpA.

Ilnanupyembie pe3yJbTaThl H3y4eHHs! Kypca reoMeTpuH B 7-9 kiaccax.



1)
2)
3)
4)
5

6)

Harusignas reomerpus
BelnyckHUK HayyuTCs:
paclo3HaBaTh HA YE€PTEXKaX, PUCYHKAX, MOJCIIIX U B OKPYKAIOIIEM MHUPE IUIOCKUE U
MPOCTPAHCTBEHHBIE T€OMETPUYECKUE (PUTYpHI;
pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO TapaylIesIeuIe1a, IPAaBUIbHON ITUPaMHU/IBI,
LUAJIMHIpA U KOHYCAa;
OTIPENIENATH MO JTMHEWHBIM pa3MepaM pa3BEPTKU (UTYPHI IMHEHHbBIE pa3Mepbl cCaMOi
¢burypsr 1 Ha000pOT;
BBIYUCIIATH 00BEM NPSMOYTOJIBHOTO MapaljieenHIe 1a.
Buinycknuk noayuum 603MO0#CHOCMb:
8bIYUCTAMb  00BLEMBL  NPOCMPAHCMBEHHBIX 2€0MEeMPUYECKUX Gueyp, COCMABNIEeHHbIX U3
NPAMOY20NbHbIX  NAPALLENeNUNneoos;
yenyoums u pazeums npeocmasieHus 0 NPOCMPAHCMBEHHbIX 2e0MEeMPUIecKux ueypax;

NPUMEHAMb NOHAMUE PA38EPMKU OJi5l 8bINOIHEHUS NPAKMUYECKUX PACYEMO8.

1)
2)

3)

4)

5

6)

8)

9)

I'eomeTpuyeckue GpUrypnl
BeinmyckHuk Hayuures:
IIOJIb30BATHCA A3BIKOM I'€COMETPHUU I OIMUCAHUA IMTPEAMETOB OKPYKAIOIIETO MUPA U UX
B3alMHOT'O PacIOJIOKEHUS;
pacno3HaBaTh U M300paXkaTh Ha YepTEKaxX U PUCYHKaX reoMeTpuueckre GUrypsl u ux
KOoH(uUrypauuu;
HaxOJIUTh 3HAYCHUS JJTUH JTMHEHHBIX DJIEMEHTOB (DUTYP U UX OTHOIICHUS, TPATYCHYIO MEPy
yrioB oT 0 7o 180°, mpumeHsis onpe/ieieH s, CBOMCTBA U IPU3HAKU (DUTYP U MX AIIEMEHTOB,
oTHoIIeHus1 GUryp (paBeHCTBO, MOJ00KE, CAMMETPUH, TTIOBOPOT, MapaJICIIBHBIA MTEPEHOC);
oTepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH FT€OMETPHUUECKUX QUTYD;
ONEpUPOBaTh C HAYAIbHBIMU MOHATHSIMU TPUTOHOMETPUH U BBINIOJHITH 3JIEMEHTapHBIE
ornepauuyd Haja (QYHKIUSMH YIJIOB,;
pelaTh 3a7auu Ha JOKa3aTeIbCTBO, ONMUPAsICh HAa U3YYE€HHbIE CBOMCTBA QUTYp U
OTHOIIECHUN MEXJy HUMU U IPUMEHSS W3y4dEHHBIC METOIbI I0KA3aTEIbCTB;
pelaTh HeCIOXKHBIE 33/1a4d Ha MIOCTPOEHHE, TPUMEHSISI OCHOBHbBIE aJITOPUTMBI TOCTPOCHHUS C
MOMOIIBIO IUPKYIS U JTUHEHKY;
pelaTh MIaHUMETPUUECKHE 3a/1a4H Ha HAX0K/IEHUE T€OMETPUYECKUX BEJIMYUH IO
oOpaslaM WId alropuTMam, pemaTh IpocTeiine MIaHuMETPUUECKUE 3a/1auu B
MIPOCTPAHCTBE.
M3BJIEKaTh MH(OPMALIUIO O TEOMETPUUYECKUX (DUTYpaxX, MPEJCTaBICHHYIO HAa YepTexax B
SIBHOM BUJIE;

10) INPUMCHATD JJIA PCHICHUA 3a/la4 'COMCTPUUICCKUC (I)aKTLI, €CJIK YCJIOBUA UX IPUMCHCHUA

3aJlaHbl B ABHOU (hopMme;
BoinyckHuk nonyuum 603MONCHOCMYb:

11) osradems memooamu pewrenus 3a0a4 Ha 6bIYUCLIEHUSL U OOKA3ZAMELbCMEA. MEMOOOM

om NPOMuUBH020, MemoOOM NOO00OUs, MemoOoM nepebopa 8apUAHMO8 U MemoOOM
2eomempuyeckux mecm mouex;

12) npuobpecmu onvim npumenenus aieedbpauieckKko2o u MpUeOHOMEemMpPUIecKo2o

13)
14)

15)

annapama u uoet 08UNCEHUS NPU PeUleHUU 2eOMeMPUYEeCKUX 3A0al,

osrademv mpaOUYUOHHOU CXeMOU peuerHus 3a0ay Ha NoCmpoeHue ¢ NOMOUWbIO
YUPKYIS U TUHEUKU. AHAIU3, NOCMPOeHUue, 00KA3AMelbCMmeEo U UCCAe008AHUEe;
HAYYUmvbCsi peuams 3a0ay Ha NOCMpPOoeHue MemooOoM 2eoOMempuieckoeco mecma
mouyexk u Memooom noooous,

npuodpecmu oOnvim UCCied08aHUsl COUCME NIAHUMEMPUYECKUX usyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPO2PAMM,



16) npuobpecmu onvim  evinoameHus npoekmoe no memam. «leomempuueckue
npeobpasosanusa Ha niockocmuy, «llocmpoenue ompesxkos no popmyner;

17) Hay4uThCS UCIOJIB30BATH CBOMCTBA FEOMETPUYECCKUX (DUTYp JUIsl pEIICHHs THIIOBBIX 3aJ1ad,
BO3ZHMKAIOIIMX B CUTyalUsIX IOBCEAHEBHOM KM3HMU, 3a/1a4 IPAKTUYECKOTO COAEPIKAHMSL.

OTHoIEeHNS

BeinyckHuK HayuuTes:
1)onepupoBath Ha 6a30BOM ypOBHE MOHITHAMHU: PABEHCTBO (UTYp, paBHBIC (PUTYPBI, paBEHCTBO
TPEYrOJbHUKOB, MapajuIebHOCTh MPSAMBIX, HEPIEHIUKYISIPHOCTh MPSAMBIX, YIVIBI MEXAY
MPSIMBIMU, IEPIIEHAUKYIISP, HAKJIOHHASL, TPOEKIIUSL.

Buvinycknuk nonyuum 603M0HCHOCMb.!
2)UCIIONb30BaTh OTHOIIEHHS [UIsS PEUICHUS MPOCTEHINMX 3a/ad, BO3HUKAIOIIMX B peabHOM
KU3HU.
I'eomeTpuueckune nocTpoeHus

BeinyckHuK HayuuTes:
1)u300paxkaTh TUIOBBIE IUIOCKUE (QUTYpPHl U (UTYpPHI B MPOCTPAHCTBE OT PYKHU M C MOMOIIBIO
MHCTPYMEHTOB.

Buinycknuk noayuum 603MOHNCHOCMb.!
2)BBINOJIHATH MPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B pEaJIbHOM JKU3HH.

I'eomeTpuuyeckue npeodpa3oBaHus
BbirmyckHUK HayduTCsE:
I)ctpouts urypy, CAMMETPUUHYIO JaHHOU (UTYpPEe OTHOCUTENHHO OCH U TOUKH.
BoinyckHuk nomyuum 603MO4CHOCb:
2)pacro3HaBaTh JBH)KEHHE OOBEKTOB B OKPYXKAIOIIEM MHpPE, CHMMETPUYHBIC (QHUIYpHI B
OKpYXaroIleM MHpe.

N3mepenne reomeTpuuecKnuX BeJIMYUH
BeinyckHUK HayuuTCst:

1) ucnonp30BaTh CBOWCTBA M3MEPEHUS [UTHH, TUIOLIA/ICH U YIJIOB TIPU PELICHUU 3a]a4 Ha
HaXO0>JIEHHUE JJIMHBI OTPE3Ka, AJIUHbBI OKPYXKHOCTH, JUIMHBI YT OKPYKHOCTH, I'PagyCHOMN
MEpBI YIJIa;

2) BBIYUCIATH JUTMHBI JIMHEHHBIX JJIEMEHTOB (DUTYp U UX YIJIbI, HCTIOJB3Ysl (POPMYJIBI TTHHBI
OKPYXXHOCTHU Y JUTUHBI JYTU OKPY>KHOCTH, (popMyIIbl IUIOIanei Gpuryp;

3) BBIYKCIIATH IUIONMIAA TPEYTOJILHUKOB, IPSIMOYTOJIBHUKOB, IIAPAJLICIOrPAMMOB, TPAIICIHH,
KPYI'OB U CEKTOPOB;

4) BBIYKCISTH [UTMHY OKPY)KHOCTH, JUTMHY JYT'H OKPYXHOCTH;

5) pewath 3a1a4u Ha J0KA3aTEIbCTBO C HCIIOIb30BaHUEM (DOPMYIT JUTHHBI OKPY)KHOCTH M JUTHHBI
JYTH OKPY>KHOCTH, (hopmyit miommazeit Gpuryp;

6) pemiath NPaKTUYECKUE 3a1a4H, CBS3AHHBIC C HAXOXKICHUEM I'€OMETPUUCCKUX BEITMUMH
(ucnonb3yst MpU HEOOXOMMOCTH CIIPABOYHHUKH U TEXHUYECKUE CPEJICTBA);

7) BBIMOJHATH U3MEPEHHE [UTUH, PACCTOSHUI, BEJIMYHH YIIIOB, C IOMOIIBIO HHCTPYMEHTOB [UIS
U3MEPEHUN JUIVH U YIJIOB;

8) mpuMeHSTh GOPMyIIbI IEPUMETPA, IUIOLIAAN H 00beMa, TUIOIIAAN TIOBEPXHOCTH OTACIbHBIX
MHOTOTPaHHUKOB IPU BBIUUCIIEHUSX, KOTJa BCE JTaHHBIE UMEIOTCS B YCIIOBUH;

9) npumensts Teopemy [Tudaropa, 6a30Bbie TPUTOHOMETPHUECKUE COOTHOILICHHUS IS
BBIYMCIIEHUS JIIMH, PACCTOSHUH, IUIOLAAEH B IPOCTENIINX CITydasx.

Buinyckuux noayyum 603MOMCHOCHb!
10)sbruucasnme nrowaou ueyp, cocmagieHHblx u3z 08yx uiu 6onee nPsImMoy2oIbHUKOS,



Napanneroepammos, mpey2oibHUKo8, Kpyea u cekmopd;

11)sbruucasams niowaou MHO20Y2OIbHUKOS, UCHOIb3YS OMHOUWEHUS PABHOBEIUKOCTU U
PABHOCOCMABLEHHOCMU,

12)npuobpecmu onvim npumenenus aneebpauiecKo20 u mpueo HOMempuU4ecKko2o annapama u
uoetl 08UdCEeHUsI NPU peuleHUuU 3a0ay Ha 8blUUCIeHUe NA0WAOell MHO20Y20bHUKOS.
13)6viuucame paccmosinus Ha MeCmHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOWAOU 8
npoCmeuuux cay4asnx, npumMeHams QOpMyavl 8 NPOCMeUUX CUMYayusax 8 N08CEOHe8HOl
HCUSHU.

Koopaunarsbl
BeinyckHuK HayuuTes:
1) BBIUKCIIATH JUTMHY OTPE3Ka MO0 KOOPAMHATAM €r0 KOHIIOB; BBIYMCIISTH KOOPIMHATHI CEPEIUHBI
OTpe3Ka;
2) HWCIOJB30BaTh KOOPAMHATHBIA METOT JJI U3YUEHHUS CBOMCTB MPSIMBIX U OKPY)KHOCTEH;
3) ompeaenasTh MPUOIMKEHHO KOOPAMHATHI TOUYKH IO €€ H300paKEHUI0 Ha KOOPIMHATHOMN
TUIOCKOCTH
Buoinycknuk nonyuum 603MOoMCHOCMb !
4) osnademv KOOPOUHAMHBIM MEMOOOM Peulerlst 3a0ay HA 6blYUCIeHUe U OOKA3AMENbCME0;

5) npuobpecmu  OnvIM UCHONL308AHUS KOMNBIOMEPHBIX NPOSPAMM Ol AHAIU3ZA
YACMHBIX CIIYy4aes 83AUMHO20 PACHONONCEHUS OKPYHCHOCMEN U NPAMBIX,
6) npuobpecmu Onvlm 6bINOIHEeHUs Npoekmos Ha memy «lIpumenenue KoOpOUHAMHO20

Memooa npu peueruu 3a0a4 Ha blYUCTeHUe U OOKA3AMENbCMBOY.

BekTopsl
BBITyCKHUK HAy9UTCS:
1) omepupoBarh C BEKTOpAMH: HAXOIUTh CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3a1aHHBIX
TrCOMETPHYECKH, HAXOAUTh BEKTOP, PaBHBIM IMPOM3BEICHHUIO 3aJAHHOTO BEKTOPA Ha YHCJIO;
2) HaxOIUTh JJIsI BEKTOPOB, 3aJaHHBIX KOOPAHHATAMHU: JJIMHY BEKTOPA, KOOPAUHATHI CyMMBI U
pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAMHATHI IIPOM3BEICHUSA BEKTOPA Ha YUCIIO, TIPUMEHSIS
IIPH HEOOXOAMMOCTH COYCTATEIILHBIH, IIEPEMECTUTEIILHBIN U pactpeeIUTeIbHBIN 3aKOHBI,
3) BBIYKCIIATH CKAISAPHOE MIPOM3BEICHUE BEKTOPOB, HAXOAUTH YIOJI MEKY BEKTOPAMH,
yCTaHABJIMBATh TICPIICHIUKYISAPHOCTD MTPSIMBIX.
Buinycknux nonyuum 603moochocmo:
4) oerademv 6eKMOPHLIM MEMOOOM OJisl peuleHusl 3a0ay Ha 6bLYUCICHUE U OOKA3AMENbCMBO;
5) npuobpecmu onvim évinonnenus npoekmos na memy «lIpumenenue 6eKmopHo20 memooa
npu peweHuu 3a0ay Ha 8blYUcieHue U O0KA3ameabCmeoy.

TpeOoBaHUsA K YPOBHIO NOATOTOBKH YYalIUXCH 7 KJacca

Jlonorcnol 3Hambv/nonumams: ONpeAeIeHUe TOUKU, IPSIMOM. OTpe3Ka, Jy4a, yria; e AMHUIbI
M3MEPEHUS OTPE3Ka, YIJia, ONPENEICHNE BEPTUKAIBHBIX U CMEXHBIX YIJIOB, UX CBOMCTBA;
onpeneseHue NePHeHANKYISAPHBIX MPAMBIX; ONPEAENICHUE TPEYroJIbHUKA, BUIBI
TPEYroJbHUKOB, MMPU3HAKH PABEHCTBA TPEYrOJbHUKOB, CBOMCTBA PaBHOOEAPEHHOTO
TpPEeYroJlbHUKA, ONIpeIeTICHIEe MeIMaHbl, OMCCEKTPUCHI, BHICOTHI; OTMPe/IeNIeHNE MapaljelbHbIX
MPSIMBIX, UX CBOMCTBA U IPU3HAKH; COOTHOILIEHHE MEK]ly CTOPOHAMU U YTJIaMH TPEYrOJbHUKA,
TEOpPEMY O CYMME YTJIOB TPEYrOJIbHUKA; ONIPEIETIEHUE MPSIMOYT0JIBHOTO TPEYTrOJIbHUKA, €r0
CBOMCTBA U MPU3HAKHU.

Honatcnvl ymemsp: 0003HauaTh TOUKH, OTPE3KU M NPSIMbIE Ha PUCYHKE, CPABHUBATH OTPE3KU U YIJIbI,
C IOMOIIBIO TPAHCTIOPTHPA MPOBOAUTH OUCCEKTPUCY YIia; M300pakaTh MPsIMOiL, OCTpBIi, TyHoOH 1
Pa3BepHYTHIH yIiIbl; H300pakaTh TPEYTOJIBHUKH U HAXOAUTh UX IEPUMETP; CTPOUTH OMCCEKTPHUCY,



BBICOTY M MEJIMAHY TPEYTOJIbHUKA; JOKA3bIBATh IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB; II0KA3bIBATh
Ha PUCYHKE Mapbl HAKPECT JIEKALUX, COOTBETCTBEHHBIX, OZJTHOCTOPOHHMX YIJIOB, JOKa3bIBATh
IIPU3HAKY [TAPAILIEIIBHOCTH JABYX IPSAMBIX; JTOKA3bIBaTh TEOPEMY O CYMME YITIOB TPEYrOJIbHUKA;
3HATh , KAKOM YroJI Ha3bIBACTCs BHEIIHUM YIJIOM TPEYTOJIbHUKA; IPUMEHSATH IPU3HAKH
IIPSIMOYTOJIbHBIX TPEYTOJILHUKOB K PEIICHUIO 33/1a4; CTPOUTH TPEYTOJIBHUKH I10 TPEM JIEMEHTAM.

Honsrcnbl 61adems KomnemeHyuaMU: NO3HABATEIIHHON, KOMMYHHKATUBHOM, HH()OPMAIIMOHHON 1
pedaeKcUBHOM.

Cnocoowi pewramp cnedyowjue Hcu3HeHHO-NPaAKmuyecKue 3a0a4u: CaMoCTOSATEIbHO IPUoOpeTaTh
Y TIPUMEHSTH 3HAHUSI B Pa3JIMUHBIX CUTYAIHSAX, padoTaTh B IPYIIaX, apryMEHTUPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHUSI, YMETh CITyIIaTh APYTUX, U3BJIEKATh Y4eOHYI0 HH(OPMAIHIO HA
OCHOBE COIIOCTABUTEIILHOTO aHAIIN3a OOBEKTOB, M0JIb30BATHCS MIPEIMETHBIM YKa3aTeleM,
SHUMKJIONEINEN U CIPAaBOYHUKOM JUISl HAXOKIEHUS HH(OPMAaLIMK, CAMOCTOSTENILHO IeHICTBOBATH B
CUTYalLUsIX HEOTIPEEICHHOCTH TIPH PELIEHUH aKTYaJIbHBIX JJIsl HUX IPOOJIEM.

TpeGoBaHus K ypoBHIO IOArOTOBKH yyamuxcs 8 Kiacca
Jonsicnul 3namv/nonumamsp:
HavanbpHble MOHATHS U TEOPEMBI T€OMETPHUH.
MHOToyroJibHUKU. OKPYKHOCTh U Kpyr. HarnsiHeie npeacTaBiieHus o MpOCTPaHCTBEHHBIX
Tenax: Kyoe, mapajuienenunene, npusme, nupamue, mape, chepe, konyce, mumsaape. [pumepsr
ceyeHuil. [Ipumepsl pazBepTok.
Tpeyronbauk. Teopema Paneca. [logodue TpeyronbHIUKOB; KO3 duiment nomgodus. [pusnaku
oA00Ms TPEYroJbHUKOB.
Teopema IIudaropa. Ilpu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYrOIbHUKOB. CHHYC, KOCUHYC,
TAaHT€HC ¥ KOTAHTEHC OCTPOTO YIJIa IPSIMOYTOJIBHOTO TpeyronbHuKa 1 yrios ot 0° 1o 180°;
MIPUBEJICHUE K OCTPOMY YIITy.
3ameyaTesbHbIe TOUKU TPEYTOJIbHUKA: TOUKH MEPECEUEHUS CEPENUHHBIX MEPIICHINKYISPOB,
OMCCEKTpHC, MEMAaH.
UYeteipexyrosbHuk. [lapamienorpamm, ero cBorictea u npusHaku. [IpssMmoyronsHuUK, KBajapar,
pom0, ux cBoiicTBa u mpu3Haku. Tpanenus, paBHOOeApEHHAs TPATISIIHSI.
MHoOroyrojapHukH. Beinmykiibie MHOTOYTro1bHUKHA. CyMMa yrioB BBITYKJIOTO MHOTOYIOJIbHUKA.
BnucanHubie ¥ onMcaHHbIE MHOTOYTOJIbHUKHU. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
OxpyxHocTtb U Kpyr. LlenTp, panuyc, auamerp. [yra, xopaa. LlenTpanbHbIi, BOMCAHHBINA YTOJ;
BEJINYMHA BIIMCAHHOIO yria. B3auMHoe pacnolioxkeHne npsMoil U OKPYKHOCTH, ABYX
okpyxHocTel. KacarenpHas u cekymias K OKpy’KHOCTH, PaBEHCTBO KacaTeJIbHbIX, IPOBEACHHBIX
13 OJTHOM TOUKHU. MeTpruuecKue COOTHOLIEHUS B OKPYKHOCTHU: CBOMCTBA CEKYIIUX, KACAaTEIbHBIX,
XOpA.
OKpy»XHOCTb, BHUCAHHAsl B TPEYT'OJIbHUK, U OKPYKHOCTh, OIIUCAHHAS] OKOJIO TPEYrOJIbHUKA.
Bnucannbie v onMcaHHbIE YETHIPEXYTOJbHUKHU. BrincaHHbIE U ONUCAHHBIE OKPYKHOCTH
MPaBUIILHOTO MHOTOYTOJIbHUKA.
N3mepenune reoMmeTpuuecKux BeIMUKH. JJIMHA IOMaHOM, IEpUMETP HNPSIMOYTOJIbHUKA.
[TonsiTre o miomaay mockux ¢puryp. PaBHococTaBiIeHHbIE U PABHOBEIUKHE (PUTYPBHI.
[Tnomanpe npssiMoyronsHukKa. [1nomane napanienorpaMmma, TpeyrojabHUKa U Tpaneluu.
CBs3b MEXy TUIOIIASIMU 1TOI00HBIX (UTYD.
I'eomerpuueckue npeodpazoBanusa. Cummerpus puryp. OceBas U IEHTpaJIbHAs CUMMETPHH.
Honsicnvt ymems: NI0Ib30BaThCSl FTEOMETPUUYECKUM S3bIKOM IS OTIMCAHNUS IIPEIMETOB
OKPYKalOILEro MUpa; pacro3HaBaTh T€OMETPUYECKHE (PUT'YpBI, PA3INYaTh UX B3aUMHOE
PAacMoIoKeHnEe; 300paxkaTh TeOMETPUUYECKHE (PUTYPBI, BBITOIHITH YEPTEKH 0 YCIIOBHUIO 33/1a4H;
OCYIIECTBIIATH MpeoOpazoBaHust GUryp. BeIUUCIATH 3HaUSHUSI TEOMETPUYECKUX BETUYMH (JJIHH,
YIJI0B, TLIOMIA/EH),B ToM uncie ans yriaos ot 0° o 180°%; onpenensTs 3Havenus
TPUTOHOMETPHUECKUX (PYHKIIMIA 1O 33JaHHBIM 3HAUYEHUSIM YIJIOB; HAXOIUTh CTOPOHBI, YIIIBI U
MJIOIIA/IA TPEYTOJIbHUKOB, JJIMHBI JIOMAHBIX, YT OKPY>KHOCTH, IUIOIIa/1ed OCHOBHBIX
reoMeTpUYeCcKuX (GUryp U GUryp, COCTaBICHHBIX U3 HUX.



Pemrats reomerpuueckue 3a1aun, ONUPaAsCh HA U3yYSHHbIE CBOMCTBA (PUTYp M OTHOIICHUH
MEX]ly HUMH, IPUMEHSIS IOTIOJIHUTENbHBIE TIOCTPOCHUS, aNreOpanyecKuil anmapar,
coobpakeHust cummeTpur. [IpoBOIUTH OKa3aTeIbHbIE PacCyKICHUS MIPHU PELICHUHN 3334,
HCIIOJIb3Ysl U3BECTHBIE TEOPEMBI. Pelars npocTeiine INIaHuMEeTPpUYECKUE 3a/1a4U B
IIPOCTPAHCTBE.

Honsicnol 6nademov komnemenyuamu: yieOHO-1103HaBATEIbHON, IEHHOCTHO-OPUEHTUPOBAHHOM,
pediekcuBHOM, KOMMYHHKATHBHOW, HH(POPMAIIMOHHOM, COMATIBHO-TPYIOBOH.

Hcnonvzoeamv npuodpemennble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCIU U
N06CEOHEe6HON Hcu3HuU: UT ONIMCAHNs PEAJIbHBIX CUTYallUi Ha A3BIKE TEOMETPHU; PACUETOB,
BKJTFOYAIOIINX POCTEHININE TPUTOHOMETPUIECKHE (DOPMYIIBI; pELIEHHS TEOMETPUIECKHX 33124 C
HCIOJIb30BAHUEM TPUTOHOMETpUH. PeleHns NpakTH4eCKuX 3a/1a4, CBSI3aHHBIX C HAX0XKICHUEM
reOMETPUYECKUX BEJTMUMH; IOCTPOECHUI F€OMETPUYECKUMH MHCTPYMEHTaMU (JIMHEHKa, YTOJIbHUK,
LUUPKYJIb, TPAHCIIOPTHP).

TpeOoBaHuA K YPOBHIO OATOTOBKH yUaluxcs 9 kiacca

Jonsicnul 3namv/nonumams:

Crnenytomiyie MOHATHUS : BEKTOP, CyMMa M pa3HOCTh BEKTOPOB; IIPOU3BECHIE BEKTOpa Ha
YHCII0, CKAJIIPHOE MTPOU3BEIEHNE BEKTOPOB; CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC; TeopemMa
CHUHYCOB M KOCHHYCOB; PEIICHUE TPEYTrOJILHUKOB; COOTHOIIICHHE MEXTy CTOPOHAMH U YTJIAMU
TpeyroapHuKa. Onpenenenrne MHOTOYTOJIbHUKA; (DOPMYJIIBI ITTHHBI OKPY>KHOCTH, TIIIOMIA TN
KpyTa; CBOMCTBA BIIMCAHHOW U OMMMCAHHOM OKPY>KHOCTH OKOJIO MTPaBUIILHOTO MHOTOYTOJIbHHUKA;
TIOHSATHE JBWKEHHUS Ha TJIOCKOCTH: CHMMETPHSI, MTapajIeTbHBIN TIEPEHOC, TTOBOPOT.

Jlonscnvt ymems: TI0JIb30BaTHCSl TEOMETPUUYECKUM SI3BIKOM IS OTIMCAHUS PEIMETOB
OKpYKAIOILEro MUpa; paclio3HaBaTh TeOMETpUIEcKHe (GPUTypbl, pa3indaTh UX B3aUMHOE
pacrosoxeHue; n300paxarb reoMeTpryecKkre (pUrypbl; BBIMOIHAT YEPTEKHU 110 YCIOBHUIO 3a/1a4H;
OCYLIECTBIIATH IpeoOpazoBanus puryp. Pacro3naBaTth Ha yepTexax, MOJEISX U B OKpYKarolien
00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TENa, N300paXkKaTh UX; B MPOCTEUIIIHX CIIy4asiX CTPOUTH
CEUYEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX Tell. [IpoBOANTS onepaiyi HaJl BEKTOPaMHU, BHIYUCIISATD
JUTMHY U KOOPJMHATHI BEKTOPA, YroJl MEKAY BEKTOpaMU. BbIUHCIIATH 3HaUEHHSI TEOMETPUIECKIX
BENMYUH (JUIMH, YIIIOB, ILIOMIAeH, 00beMoB); B ToM uucie: s yrios ot 0° 1o 180° onpenensts
3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIUI MO 3HAYECHUIO OJTHOM U3 HUX; HAXOJIUTh CTOPOHBI,
YTJIBI U TUIOIA/IN TPEYTOJIbHUKOB, JUIMHBI IOMAHbIX, IYT OKPYKHOCTH, IJIOLIAEH OCHOBHBIX
reoMeTpuuecKux QUryp u Guryp, COCTaBJICHHBIX U3 HUX. pelIaTh FT€OMETPUYECKHE 3a/1a4H,
OMHpPAasiCh HAa U3YyUCHHBIE CBOIMCTBA (PUTYp M OTHOLIECHUI MEXK Ty HUMU, IPUMEHSS
JIOTIOJTHUTENIbHBIE TIOCTPOCHUS, allreOpandecKkuii U TPUTOHOMETPUUYECKUH anmapaT, CHMMETPHUIO.
[IpoBoauTH T0Ka3aTeNbHBIEC PACCYKICHUS IPU PELICHUU 33/1a4, UCIIOIb3Ysl U3BECTHBIE TEOPEMBI;
pelarth npocTeiine IIaHUMEeTPHUECKUe 33a/Jaul B IPOCTPAHCTBE.

Joncnst enadems KoMnemeHyuamu:

- uH(POPMAIIMOHHOI;

- KOMMYHUKAaTUBHOMH;

- MaTeMaTUYecKOM, Moapa3yMeBarolle, 4YTo yJaluecss yMeroT UCI0Ib30BaTh
MaTeMaTH4eCKHUe 3HAHUsI, apuPpMETUUECKUH, anreOpanuecKuil anmnapar i OIMHCaHUS U
pelieHus npooieM pearbHOM KU3HU, TPAMOTHO BBITIOJHATH AITOPUTMUYECKHE
MpeANnUCcCaHusl U UHCTPYKLIMHM Ha MAaTEMaTUYECKOM MaTepHalie, MoJb30BaThCA
MaTeMaTH4YeCKUMH (POpPMYJIaMu , TPUMEHSTh IPUOOPETEHHBIE areOpanvecKue
npeoOpazoBanus U GYHKIIMOHATBHO-TpauuecKre IPeCTaBICHUS U OMMCAHUS U aHAIHU3a
3aKOHOMEPHOCTEM, CYIIECTBYIOLIUX B OKPYXAIOIIEM MUPE U B CMEKHBIX MIPEAMETAX;

- COLMAJbHO-TUYHOCTHOM, MOJIpa3yMeBAIOIIEH, YTO yUalllMecs BJIAJICIOT CTUIIEM MBILICHUS,
XapaKTepPHBIM JUII MAaTEMATHKH, €T0 a0CTPaKTHOCTHIO, I0Ka3aTeIbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOJUTH apTYMEHTUPOBAHHBIE PACCYKICHUS, Ie1aTh JOTHYECKHEe 000CHOBaHHbBIE
BBIBOJIBI, IIPOBOIUTH OOOOIICHHSI U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YACTHBIX
MIPUMEPOB, SKCIEPUMEHTA, BBIIBUTATh TUIIOTE3bI, ICHO U TOYHO BBIPA’KATh CBOU MBICIIH B



YCTHOU Y MMCBMEHHOM peyH;

- 0OLIEKYNbTYpHOM, OPAa3yMEBAIOLICH, YTO yJalIrecss HOHUMAIOT 3HAYMMOCTb MaTEeMaTHKU
KaK HEOThEMJIEMON 4aCTH OOIIeUeIOBEYECKOM KyIbTYphl, BO3ACHCTBYIOIICH Ha Ipyrue
00J1aCTH KYJbTYpBI, TOHUMAIOT, YTO (POPMAaJIHHBII MaTeMaTUYECKU amlmmapar co3/1aH 1
Pa3BUBAETC C LEIBIO PACIIUPEHUS BO3ZMOKHOCTEM €ro IPUMEHEHMS K PEIICHMIO 3a/1a4,
BO3HUKAIOIIMX B TEOPUM U MPAKTUKE, YMEIOT YMECTHO HUCIIOJIb30BATh MATEMATHYECKYIO
CUMBOIJIUKY;

- NPEeAMETHO-MHUPOBO33PEHYECKOH, MOAPAa3yMEBAOIIEH, YTO YYalUIueCs IIOHUMAIOT
YHUBEPCAIbHBIA XapakTep 3aKOHOB MATEMAaTU4ECKOU JIOTUKH, IPUMEHUMBIX BOBCEX
001aCTAX 4EJI0BEUECKON AEATEIILHOCTH, BJIAICIOT IPUEMAMHU IIOCTPOCHUS U UCCIIEOBAHNUS
MAaTEeMaTHYECKUX MOJIENIEN NPU PEILICHUH NIPUKIIAIHBIX 3a/1a4.

Hcnonvzoeamv npuodpemennble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeTbHOCIU U
N06CEOHEe6HON Hcu3HuU: VT ONTUCAHNS PEAIbHBIX CUTYAlUi Ha A3bIKE TCOMETPHH; UL PACUETOB,
BKJTFOYAIOIINX [TPOCTEHIIINE TPUTOHOMETPHYECKUE (POPMYIIBI; ITPU PEIIEHUH T€OMETPUYECKUX 3a/1a4
C HCIT0JIb30BaHNEM TPUTOHOMETPHH; JUTSI PEILICHUS] TPAKTHYECKUX 3a71a4, CBS3aHHBIX C
HaXO0X/IEHHUEM I€OMETPUUECKUX BETMYMH (MCHOIb3YS PU HEOOXOAUMOCTH CIPAaBOYHUKU U
TEXHUUYECKHE CPEJICTBA); IPU OCTPOSHUH T€OMETPUUECKUMU MHCTPYMEHTaMH (JIMHEWKa, YTOJIbHUK,
LUPKYJIb, TPAHCIIOPTHP).

Cooeporcanue Kypca ceomempuu 6 7-9 Knaccax

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[lonsiTne BekTOpa, NEHCTBUS HAJ BEKTOpaMH, MCIOJIb30BaHHE BEKTOPOB B (HU3HKE,
PA30J4CEHUEe 8eKMOPA HA COCMABAIOwUe, CKAAPHOe Npou3eedeHue.

Koopaunatsi

OCHOBHbBIE TIOHATHUS, KOOPOUHAMbBI GEKMOPA, PpPACCMOAHUE MeAHCOYy  MOUKAMU.
Koopounamet cepeounvt ompesxa. Ypasnenus gueyp.

Ilpumenenue 6ekmopog u KoopoOunam O peuleHus NPOCMeuuux 2eoMempuieckKux
3a0auy.

HUcTopus maremaTuku. ['eomerpuueckune gpurypnl

@Durypsl B reOMeTPHHU M B OKPY:KaK0LIeM MHUpe

I'eomerpuueckas ¢durypa. @opMupoBaHue IpeICTaBICHUI 0 METalpPeIMETHOM MOHSATHH
«purypay.

Touka, TuHUS, OTPE3OK, MpsIMasi, JIy4, JIoMaHasi, IJIOCKOCTh, YroJl, OUCCeKTpHUca yria u ee
CBOWCTBA, BUJIbI YTJIOB, MHOTOYT OJIbHUKH, KPYT.

OceBas cummerpusi reoMmerpuueckux uryp. LleHTpanbHas CHMMETpHUs T€OMETPUYECKUX
dburyp.

MHOroyroJibHUKHU

MHOrOyrojapHUK, €ro J3JIEMEHTbl W €ro CcBOMCTBa. Pacrno3HaBaHue HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykiavie u Hegvinykivle MHO20y20abHuKu. 1[paBUiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbuuku. Bpicota, Menuana, OuCCeKTpuca, CpeAHsisi JTUHUS TPEYroJbHUKA.
PaBHOOe/IpeHHBI TPEYroibHUK, €ro CBOWCTBA M MNpH3HAKH. PaBHOCTOPOHHUH TpEYroibHHUK.
[IpsAMOYroabHBINM, OCTPOYrOJIbHBIM,  TYHNOYIOJIbHBIM  TPEYrOJILHUKU. BHemHue  yrisl
TpeyrojbHuka. HepaBeHCTBO TpeyrojpHUKA.

YersipexyronpHuku. llapamnenorpamMm, pom0, MpsIMOYroJbHHMK, KBaJpaT, Tpamenwus,
paBHOOeipeHHas Tpanenuus. CBoiicTBa M MpU3HAKK MapajiesorpaMma, pom0a, MpsiMOyrojbHHKa,
KBaJpara.

OKpyXHOCTB, KPyT

OKpyXHOCTb, Kpyr, HUX DJEMEHTbl U CBOMCTBA; LICHTPAIbHBIE W BIIMCAHHBIE YIJIBI.
KacarenbHast u cexywas K OKpYKHOCTH, UX cgoticmeéa. BrimcaHHbIE U ONHMCAaHHBIE OKPYKXHOCTH
JUIsSL TPEYTOJILHUKOB, Yemblpexy20ibHUKO8, NPAGUNbHbIX MHO20)201bHUKOE.

I'eomeTpuyeckue purypsl B NnpocTpaHcTBe (00bEeMHBbIE TeJa)



MHnozcocpannuk u e2o snemenmol. Hazganus mMHO202pAHHUKOE C PA3HLIM NON0JCEHUEM U
Konuwecmeom epawei. llepBUYHBIE NPEACTABIECHUS O NUPAMUJE, NapajliesenuIeie, IpU3Me,
cdepe, mape, MWIMHAPE, KOHYCE, UX 3JIEMEHTAX M MPOCTSHIITUX CBOUCTBAX.

OTHoEeHnst

PasencrBo puryp

CBoiiCTBa paBHBIX TPEYrOJBbHUKOB. [Ipr3Haku paBeHCTBa TPEYrOJIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku M cBOMCTBA MHapalielbHBIX NPSAMBIX. Akcuoma napannenvrocmu Eexiuoa.
Teopema Daneca.

I[lepnenauKkyJasipHble NPsAAMbIE

[Ipsmoit yron. Ilepnenaukynsp k mnpsmoil. Haxnonnas, npoexius. CepeauHHBIN
MEPIEeHIUKYISAp K oTpe3Ky. Ceolicmea u npusHaku nepneHOUKyIApHOCmU.

Ilooooue

Ilponopyuonanvruvle ompesku, nodoobue ¢ueyp. Iloooousvie mpeyeonvnuxu. Ilpuznaxu
nooobus.

B3anMHoe pacnoJioxkeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCMEU.

HN3mepeHus u BbIYMCIEHUSA

BeaununHbl

[Tonsitue Benmuuuubl. [InuHa. U3mepenue inHbL. EAWMHWUIBI W3MEpEHUS JUIMHBI.
Bennuuna yria. ['pagycHas mepa yria.

[Tonatne o muomEAAM TUIOCKOW (QUrypbhl M ee CBoMcTBax. M3MmepeHue romasnei.
E e namMepeHus miomaim.

[IpencraBnenne 06 o0beme u ero cBoiictBax. 3mepenue oovema. Equnuibl nsmepenus
00BEMOB.

HN3mepeHus U BbIYHMCICHUSA

NHCcTpyMeHTBI U1 U3MEPEHUN U TIOCTPOEHUI; U3MEPEHUE U BBIYMCIICHHE YIJIOB, JUIMH
(paccrostamit), miomanei. TpuroHomeTpudeckue (GYHKIHH OCTPOrO yriia B HPSIMOYTOJBHOM
TpeyroibHuke Ipuconomempuueckue @yHkyuu myno2o yeia. BpluucCIeHHe 3IIEMEHTOB
TPEYTrOJIBbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUYECKUX COOTHOLICHHH. POpMyIbl IMJIOLIAIN
TPEYroJibHUKa, MapajuieiorpaMMa W €ro YacTHBIX BHAOB, (POPMYINBI UIMHBI OKPYKHOCTH H
momany kpyra. CpaBHeHue U BeluucieHue miomaseii. Teopema [ludaropa. Teopema cunycos.
Teopema Kocunycos.

Paccrosinus

Paccrosinne mexay Toukamu. PaccTosiHMe OT TOYKHM 10 HpAMOM. Paccmosinue medncoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

I'eoMeTpuueckre MOCTPOCHUS VI UILTIOCTPALIMH CBONCTB T€OMETPUUYECKUX (DUTYD.

NHcTpymMeHTBI I8 TOCTPOCHUM: UUPKYJb, JUHEWKa, YroiabHUK. [Ipocmetiwiue
NOCMpOoeHUs. YUpKylem U JUHeUKOU. NOCmpoeHue OUCCeKMPUCHl Yaid, NePpReHOUKYIapa K
npAMOotl, yena, pagHo2o0 OaHHOMY,

Ilocmpoenue mpey2o1bHUKO8 NO Mpem CIOPOHAM, O8YM CHOPOHAM U VelLy MeHCOY HUMU,
CMOpOHe U 08YM NPUNENCAUUM K Hell YeTLaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpasoBanus

IIpeoOpa3oBanusn

[lonsitne  mpeobOpaszoBanus.  [IpencraBieHne O  MeTanmpeAMETHOM  MOHSATHH
«tpeobpazoBanuey. I1oooobue.

ABukenus

OceBas U IEHTpaJbHAs CUMMETPHsL, nOGOpom U napaiienvhviti neperoc. Kombunayuu
OBUIICEHUL HA NIIOCKOCMU U UX CBOUCMEA.

Bo3nuknosenue mamemamuxu Kax HAyKu, smansl ee pa3eumusl. Ocnosnvle pCZS’ae]Zbl



Mamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pasgumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucna u onunst ompesxkos. Payuonanvnvle
yucaa. [lompebrnocmo 6 uppayuonanvusix yuciax. [llkona Iugazopa

3apooicoenue ancedpvr 6 nedpax apugpmemuxu. An-Xopesmu. Poowcoenue 0yKeenHOU
cumgoauxu. I1. @epma, @. Buem, P. [lexapm. Ucmopus éonpoca o Haxodicoenuu popmyn KopHel
aneebpaudeckux ypasHenuil cmenenetl, oorvuux yemoipex. H. Tapmanvs, /oc. Kapoano, H X
Abenw, D. I'anya.

Tossnenue memooa KoOpOUHam, NO3BOAAOULE20 NEPEBOOUNb 2eoMempUlecKue 00beKmbl
Ha s3viK aneeopul. llossnenue epaguxos pyuxyui. P. JJexapm, I1. @epma. Ilpumepol paziuunvlx
cucmem Koopounam.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o kpoauxax, uucia Pubonauuu. 3adaua o
waxmamuou 0oocke. CxoO0uUMoCmys 2e0Mempudeckol npozpeccuu.

Hcemoku meopuu  eeposmnocmeu: cmpaxogoe oeno, azapmuvle uepvl. 11 Depma,
b.Ilackane, A. Bepuynnu, A.H.Koamozopos.

Om 3emnedenuss x eeomempuu. [lugpacop u eco wrona. @anec, Apxumeo. [Inamon u
Apucmomens. I[locmpoenue npasunbhvlx MmHO20y201bHUKO0S. Tpuccexyus yena. Keadpamypa
Kkpyea. Yoeoenue xkyba. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckui. Ucmopus namoeo nocmynama.

T'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPQ.

Acmponomus u ceomempus. Ymo u xkax ysuanu Anaxcazop, Ipamocgen u Apucmapx o
pasmepax Jlynvi, 3emnu u Coanya. Paccmosanus om 3emau 0o Jlymet u Connya. Hzmepernue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1. Yeoviwes, C. Kosanesckas, A.H. Koaimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wkona mamemamuueckux u Hagueayxkux
Hayk, pazeumue poccutickoeo ¢aoma, A.H. Kpwinos. Kocmuueckasn npoepamma u M.B. Kenoviu.

Onucanue MaTepuaJIbLHO-TEXHUYECKOT0 o0ecrneyeHusi 00pa3oBaTeJIbHOI0 NMpoluecca.
Jliia peanuzanuu uenei u 3agad oOyuyeHus MaTeMaTHKE M0 JaHHOW MporpaMMe HCIOIb3yeTcs
YMK :

1. T'eomeTpusi. COOpHUK pabouux mporpamm. 7 — 9 Kimacchl: mocoOue i yauTenen
00111€00pa3oBaTebHBIX Opranu3aiuii / aBTop-cocraButels T.A. Bypmucrtposa. — M.
[Ipoceemenue, 2013

2. Yuebnuk. ['eomerpus: 7 — 9 k. / JI. C. Atanacsn, B. ©. byry3os, C. b. Kagomues u np. —
M.: IIpocBenienue, 2014.

3. Pabouas Tetpanp no reomerpuu: 7 kiacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpus
7 — 9 ximaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: M3narenbcTBo «IK3amen», 2014

4. KontposabHble paboThl 0 reoMeTpuu: 7 kiace: K yaeOHuky JI.C. AtanacsiHa u 1p.
«I"'eomerpus 7 — 9 kimacce» / H.b. MenbaukoBa. — M.: M3natenbcTBo «OK3amen», 2014

5. Tectsl 1o reomerpu: 7 kiacc: k yueOuuky JI.C. Aranacsina u ap. «I'eometpus 7 — 9
kiaccel» / A.B. ®apkos. — M.: U3natensctBO «OK3amen», 2014

6. JlugakTrueckue MaTepuansl 1o reomeTpun: 7 knacc: k yaueouuky JI.C. AranacsiHa u ap.
«I"'eometpus 7 — 9 knaccel» / H.b. MensHukoBa, I'.A. 3axapoBa. — M.: M3naTenscTBO
«DK3amen», 2014

7. Pabouas TeTpanp no reomerpun:8 kiacc: k yueoHuky JI.C. Aranacsna u ap. «'eomerpus 7
— 9 xmaccel» / FO.A. I'mazkos, I1.M. Kamaes. — M.: U3gatenbcTBo «Ok3aMen», 2015

8. KonrtpossHbie paboTsl 1o reomerpun: 8 kinacc: k yaueoHuky JI.C. AranacsiHa u jp.
«I"'eomerpus 7 — 9 knaccel» / H.b. MenpaukoBa. — M.: U3natenscTBo «Ok3ameny, 2015

9. Tectsl 1o reomerpui: § kiacc: k yueouuky JI.C. Aranacsaa u ap. «I'eometpus 7 — 9
kiaccel» / A.B. ®apkos. — M.: U3natensctBO «OK3amen», 2015



10. JIumaktudaeckue MaTepualibl mo reoMeTpuu: 8 kinacce: Kk yaeonuky JI.C. AtanacsiHa u JIp.
«["'eometpus 7 — 9 knaccer» / H.b. MensauKoBa, I'.A. 3axapoBa. — M.: M3naTenscTBO
«Dx3amen», 2015

11. . PaGoyas terpanap mo reomerpun: 9 knacc: k yaeonuky JI.C. Atanacsna u ap.
«"eomerpus 7 — 9 xnacce» / FO.A. I'na3kos, I[1.M. Kamaes. — M.: U3natenbcTBo «DK3aMeH»,
2016

12. KontpouibHbie paboThl o reomeTpun: 9 kiacc: k yueOnuky JI.C. Atanacsina u ap.
«"eomerpus 7 — 9 knaccer» / H.b. MenpaukoBa. — M.: M3natenscTBO «OK3amen», 2016

13. Tectol o reomerpun: 9 kiacc: k yaeonuky JI.C. AtanacsHa u np. «['eomerpust 7 — 9
kiaccel» / A.B. ®@apkos. — M.: U3natenscTBO «OK3amen», 2016

14. IunakTuyeckue MaTepuasl 1o reomerpun: 9 kiace: k yueonuky JI.C. AranacsiHa u jap.
«I'eometpus 7 — 9 xinacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3garenbcTBO
«OK3amen», 2016
15. PabGouas mporpamma k yueOHuKy JI.C. Artanacsna, B.®. Byry3oBa. u ap. 7-9 kmnaccel:

yueObHoe mocoOue uisi  o0mieoOpa3oBaTebHBIX  opranuzanuii/B.d.byryzo. M.:

[Ipocsemienue, 2016.

16. Pabouas mporpamma mo reomerpun kK YMK JI.C. Artanacsna, B.®. Byry3oBa. 7-9 xmaccel

/CocraButens I'.M.Macnakosa. M.: Bako, 2014.

17. PabGoune mporpammel 1o yueoHukam JI.C. Atanacsina, B.®. byry3oBa. u np. 7-9 kiacchl. -

Bousrorpan: Yuurtens, 2012
18. PabunoBu4 E. M. 'eometpust Ha roToBBIX uepTexax. 7-11 kmaccr/ [IpocBemenue, 2013.

Jlist peanuzanuu mesei u 3a1a4 oOydeHHusI MaTeMaTHKE 10 JaHHOM MPOTrpaMM Tak K€ MOTYT
IIPUMEHSATBCS MEIUAPECYPChI 10 OCHOBHBIM TeMaM IIporpaMmel. [Ipu peanusanuu nporpaMMsl
IIPUMEHSIOTCS TaK K€ MeJarornyeckre TEXHOJOTUH: TeXHOJIOTUs Au(p(PepeHIHaTbHOIO
00y4eHMs, IMIHOCTHO-OpUeHTHpoBaHHas TexHoorus, UKT.

K Texanueckum cpeactBaM 00y4eHHs, KOTOpbIE MOTYT 3()PEKTUBHO HCTIOIB30BAThHCS HA
ypOKax MaTeMaTHKH, OTHOCSTCS KOMIbIOTEp, HU(PPOBOI (oToanmapar, UHTEpaKTUBHAsI JOCKA U
Ap.

Ilepedyenb paboOT MpH UCIIOIB30BAaHUU KOMIIBIOTEPA!

—TIOUCK JOTIOJHUTENIbHOW nHpopManuu B IHTepHeTe;

— CO3JlaHuE TEKCTa JIOKJIAJa;

— 00paboTKa JaHHBIX IPOBEAEHHBIX MATEMATUYECKUX UCCIIEIOBAHUN;

— CO3JJaHHE€ MYJIbTUMEINNHBIX NTpe3eHTalUl (TEKCTOB C pUCYHKaMH, poTtorpadusMu 1 T.4.), B
TOM YHCJIE JUISl IPEACTABIEHUS PE3YJIbTaTOB UCCIIENOBATEIbCKON U IPOEKTHOM AEATEIbHOCTH.

IIpu ncrosb30BaHUK KOMIIBIOTEPA YYALIUECs IPUMEHSIOT IIOJIyYE€HHBIE Ha YPOKax
MH(GOPMATUKHU HHCTPYMEHTAJIbHbIE 3HaHUA (HallpuMep, yMEHUs paboTaTh ¢ TEKCTOBBIMU,
rpaMu4ecKUMH PeAAKTOPaMU U T.J.), TEM CaMbIM Y HUX (POPMUPYETCsI TOTOBHOCTh M IIPUBBIUKA
K [IPAaKTUYECKOMY IPUMEHEHHIO HOBBIX HH(POPMALIMOHHBIX TeXHONIOTUH. TexHnyeckue cpeacTna
Ha ypOKax reOMeTpUH LIUPOKO MIPUBJIEKAIOTCS TAKXkKe IPH MOJrOTOBKE IPOEKTOB (KOMITBIOTED).

Y4eOHbIX TOCOOMA NJIsl YHALIUXCH:
1.'eometpus 7-9 Yuebnuk s obimeoOpa3oBatenbHbIX yupexaenuit/ JI.C. AranacsH u ap. M.
[Ipocsemenue, 2013.
2. 3uB B.I'. 'eomerpusa Aunaktuueckue marepuansl. 7 knacc / b.I'. 3us, B.M. Meiinep. M.
[Ipocsemenue, 2013
3. 3uB b.I'. I'eomerpus Aunaktuueckue Matepuaisl. 7 kiaace / b.I'. 3us, B.M. Meiinep. M.
IIpocsemenue, 2013
4. Mumenko T.M.. 'eometpus. Tematuueckue Tectol. 7 knace/ T.M. Mumenko, A.J[. bauHkoB.
M.: Ilpocsemenue, 2013.
5. PabunoBuu E. M. I'eomerpus Ha rotoBbIX yepTexkax. 7-11 kmaccrl/ [Ipocemenue, 2013.
3uB b.I'.



6. 'eomerpus qunakruueckue matepuansl. 8 kinace / b.I'. 3uB, B.M. Meiinep. M. [Ipocseniecnne,
2013
7. 3uB B.I'. 'eomerpust Aunakruueckue Matepuaisl. 8 kiaace / b.I'. 3us, B.M. Meiinep. M.
IIpocseuenue, 2013
8. Mumenko T.M.. 'eomerpusi. Tematuueckue tectsl. 8 kinacc/ T.M. Mumenko, A./l. binHKoB.
M.: IlpocBemenue, 2013.
9.I'eomerpus Junakrrueckue matepuaisl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M. [Ipocsemnienue,
2013
10. 3uB B.I'. 'eomerpus Junaktudeckune marepuaisl. 9 kiacc / b.I'. 3uB, B.M. Meiinep. M.
IIpoceuienue, 2013
11. Mumenko T.M.. 'eomerpust. Tematnueckue tectol. 9 knace/ T.M. Mumienxo, A. 1.
bimnakos. M.: Tlpocsemienue, 2013.
12. PabGouast Terpaas o reomerpun: 7 kiacc: Kk yaeouuky JI.C. Aranacsna u ap. «I'eomerpus 7
— 9 ximaccel» / FO.A. I'nazkos, I1.M. Kamaes. — M.: U3nartenbctBo «OKk3ameny, 2014

13. KontposbHbie paboThl o reomMeTpuu: 7 kiacc: K yueOnuky JI.C. AtanacsiHa u ap.
«["eomerpus 7 — 9 xnacce» / H.b. MensaukoBa. — M.: M3natenbeTBo «Ok3amen», 2014

14. Tectsl o reomeTpun: 7 kiacc: k yaeOnuky JI.C. Atanacsua u ap. «['eomerpust 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3marenscTBO «OK3ameny, 2014

15. JIunaktraeckue MaTepHalibl o reoMeTpun: 7 kiacc: K yueOnuky JI.C. AtanacsiHa u ap.
«I"'eometpus 7 — 9 ximacce» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: U3garenbcTBO
«Dx3amen», 2014

16. Pabouas Terpanp mo reometpun:8 kiacc: k yaueOnuky JI.C. AtanacsiHa u ap. «I'eomerpust
7 — 9 knaccel» / FO.A. I'maskos, I1.M. KamaeB. — M.: U3garensctBo «IK3amen», 2015

17. KonTpoapHbie paboThI TI0 reoMeTpHr: 8 Kitacce: kK yueonuky JI.C. AtanacsHa u nip.
«I"'eomerpus 7 — 9 ximacce» / H.b. MenpaukoBa. — M.: U3natenscTBO «OK3amen», 2015

18. Tectol o reomeTpun: 8 kiace: kK yaeonuky JI.C. Aranacsnaa u np. «['eomerpus 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3narenscTtBO «K3ameny, 2015

19. InnakTuyeckue MaTepuaisl 1o reoMeTpun: 8 kiace: k yueoHuky JI.C. AranacsiHa u ap.
«I"'eometpus 7 — 9 ximacce» / H.b. MenbaukoBa, I'.A. 3axapoBa. — M.: U3garenbcTBO
«Dx3amen», 2015

20 . PaGouas terpaas no reomeTpun: 9 kinace: k yueonuky JI.C. AtanacsHa u ap.
«I"eomerpus 7 — 9 ximacce» / FO.A. I'naskos, [1.M. Kamaes. — M.: M3naTenbcTBO «OK3aMeEH»,
2016

21. KontposbHbie paboThl 0 TeomeTpuu: 9 kiacc: k yueOnuky JI.C. AtanacsiHa u ap.
«I"'eomerpus 7 — 9 ximacce» / H.b. MenbaukoBa. — M.: M3natenbcTBo «OK3amen», 2016

22. Tectol 1o reomeTpuu: 9 knace: k yueouuky JI.C. Aranacsina u ap. «['eometpus 7 — 9
kiacce» / A.B. ®@apkoB. — M.: U3narenscTBO «OK3aMen», 2016

23. JluakTH4ecKue MaTepuaisl mo reometpuu: 9 kiacc: k yueobnuky JI.C. AtanacsiHa u 1ip.
«I"'eomerpus 7 — 9 kimacce» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: 3garenbcTBO
«DK3amen», 2016

Ilepeyens UnTEpHET pecypcoB, nn(ppoBbIe 00pa30BaTEJIbHBIX PECYPCOB U APYTHX
3JIEKTPOHHBIX HH(POPMANHOHHBIX HCTOYHHKOB!

1.Iludpossie ob6pazoBatenbhbie pecypebl (LIOP) k yueOnukam nznarenscrsa "Muemo3nnHa"
npeacTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. IHTepHeT - mo/iepKKa yIuTeIeld MaTeMaTUK!, MaTepUAIIbI 1T YPOKOB,
oduIMaNbHbIe TOKYMEHTHl MUHUCTEpCTBA 00pa30BaHUs U HAYKH, HEOOXOAUMEBIE B paboTe.

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

4. www.etudes.ru. MaTtemarudeckue 3To/ipl. Ha caiiTe mpeicTaBieHbl ST IbI, BBIMOJIHECHHBIE C
MCI0JIb30BaHUEM COBPEMEHHOU KOMITbIOTepHOU 3D-rpaduku, yBiaekaTelIbHO U HHTEPECHO
paccKa3pIBaAIOIIME O MATEMATUKE U €€ MPUIIOKEHUSX.



http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/

5. www.problems.ru. ba3a naHHBIX 3a/1a4 0 BCEM TeMaM IIKOJBHON MaTeMaTHKU. 3a/lauu
pa3ouThI o0 pyOpHKaM U CTETIeHH CIIOKHOCTH. Ko BceM 3a/1auam puBEICHBI PEIICHHUS.

6. www.golovolomka.hobby.ru. T'onoBonoMku mist yMHBIX Jtojieid. Ha caiiTe MOKHO HalTH
MHOTO 33J1a4 (JIOTHYECKUX, Ha B3BEIIMBAHMS U JIp.), BApUAllUU Ha TeMy KyOunka PyOuka,
a51eKTpoHHbIEe Bepcuu KHUT P. Cmannuana, M. 'apanepa, JI. Kapposuia, Beaenus 3anstuid,
npueMax paboThl Ha YpOKax.

7. www.college.ru/mathematics. Maremaruka Ha moprane «OTKPBITBIN KOJUISK ». MOXKHO
HaWTH y4eOHBIM MaTepuall o pa3IMyuHbIM pa3ieiaM MaTeMaTHKU.

8. www.int-edu.ru. MHcTHTYT HOBBIX TeXHOJOTHIA. Ha caiiTe MOKHO 03HAKOMHUTHCS C
MPOAYKLHEH, ITpeiaraeMoi MHCTUTYTOM, Harpumep, nporpaMMmamu «OKuBast CTaTUCTHKaY,
«Astol pad», pasBuBatomie-o0yJaromnieii HaCTOIBHON Urpoit «{omm u gpodu» u ap.

9. school-collection.edu. Emunas koyeknus muppoBbIX 00pa30BaTEIbHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit u3marenscta «IIpocBerienne» (pyopruka «MaremaTuka)
11. http:/www.drofa.ru. Caiit uzngarensctBa JIpoda (pyOpuka «MaTemaTuka)

12. http://www.center.fio.ru/som. Metoauuecknue peKOMEHIAIMN YIUTEIIO- TPESAMETHUKY
(mpeacTaBiieHbl BCE LIKOJIbHBIE MPEAMETHI). MaTepuansl Al caMOCTOSTENbHON pa3paboTKu
NpOoQUIBHBIX P00 U aKTUBU3AIMHU ITpoLiecca 00ydeHHs B CTapIIeH HIKOJIE.

13. http://www.edu.ru. IlenTpaibHbIii 00pa30BaTENbHBIN MOPTAJ, COACPKUT HOPMATUBHBIC
JTOKYMEHThl MUHUCTEPCTBA, CTAaHIAPTHI, HHPOPMALIUIO O TPOBEJCHHE IKCIIEPUMEHTA, CEPBEP
nH(pOpMaLMOHHON NOep KKK ENMHOTO rocyaapCTBEHHOTO 3K3aMeHa.

14. http://www.legion.ru. Caiit uzaarensctBa «Jlernomy.

15. http://www.intellectcentre.ru. Caiit uzgarenscrsa «MuTemnekt-LieHTpy, TI¢ MOKHO HAWTH
y4eOHO-TPEHUPOBOUHBIE MaTEPHUAIIbl, IEMOHCTPALIMOHHBIE BEPCUH, OAHK TPEHUPOBOUHBIX
3aJJaHUH C OTBETAMHU, METOIMYECKNE PEKOMEHJAIMU U 00pa3Libl PELIeHUH.

IlepeyeHb meyaTHHIX MOCOOMI(TAOIHI):
OCHOBHBIE CBOMCTBA U3MEPEHUSI YTIIOB.
OCHOBHBIE CBOMCTBA OTKJIQJILIBAHUSI OTPE3KOB U YTJIOB.
Beptukanbasie yribl. CMEXKHBIE YTIIBL.
[lepnenuKyIsipHBIE U NTApaJLJIEIbHBIE MIPSMBIE.
e  PaBEHCTBO TPEYrOJIbHUKOB.
e [Ipu3HaKu paBeHCTBA TPEYTOJIbHUKOB.
e BricoTa, Meauana, OMcceKTpuca TPEyroJbHUKA.
OKpYyXHOCTb.
OcCHOBHOE CBOMCTBO NapaJlICIbHBIX IPSIMBIX.
VYTl IpU IEpeCeUeHnr JBYX MPSAMBIX TPETHEN.
VYTIuibl, BIUCAHHBIE B OKPYKHOCTb.
Bune! yrios.
OcCHOBHBIE CBOMCTBA MPUHAAJIEKHOCTH TOUYEK U MPSIMBIX.
PaBHOOEIpeHHBIN TPEYTOJIbHUK.
IIpsAMOYrOaBHBIN TPEYTrOJIbHUK.
Teopema cuHYCOB.
Teopema KOCUHYCOB.
Teopema I1udaropa.
[TogoGHBIE TPEYTrOJIbHUKH.

TemaTnyeckoe NIAaHKPOBaHHUE.
Oco0OeHHOCTBPIO TEMAaTUYECKOTO IUIAHUPOBAHUS SIBISIETCS TO, YTO B HEM COJCPKUTCA
ONMCAaHUE  BO3MOXKHBIX  BHUJOB  JICITEIBHOCTH  Yy4alluXCd B  IIPOLIECCE  YCBOEHUSA
COOTBETCTBYIOILIETO COJICPKAHUSA, HANPABJIECHHBIX HA JOCTMI)KEHUE IIOCTABJICHHBIX LEJNEN


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/

o0Oy4eHusi. ITO OPHEHTHPYET YUHUTENS Ha YCHJICHHE NESTEeIbHOCTHOTO MOAX0/a B 0Oy4eHUH, Ha
OpraHM3alrIo0 Pa3HOOOPa3HOW Y4eOHOW IEATENbHOCTH, OTBEYAIOIIECH COBPEMEHHBIM IICHXOJIOTO-
M€/IarOTUYECKUM BO33PEHHSIM, HA HCIIOJIb30BAaHUE COBPEMEHHBIX TEXHOJIOTHA.

B ocHOBHOE IporpaMMHOE co/iepKaHie BKITIOYAIOTCS JOMOJIHUTENbHbBIE BOTIPOCHI,
CIOCOOCTBYIOIINE PA3BUTHIO MATEMATHYECKOTO KPYT030pa, OCBOSHHIO 00JIee POIBUHYTOTO
MaTEeMaTHYECKOTO anmapaTa, MaTeMaTHIeCKIX clocoOHOCTel. Pacimmupenne conepsxanus
TeOMETPHYECKOT0 00pPa30BaHUs B 3TOM CITydae JaéT BO3MOKHOCTh CYIIECTBEHHO OOOTaTHTh KPYT
pelraeMbIX 3a1ad.

7 kaacce
Howmep Conepxanue Komm- XapaKkTepUCTHKA
napa- Marepuana YEeCTBO OCHOBHBIX BHJIOB
rpada 4acoB JEATEIbHOCTH YUYeHHUKA
(Ha ypoBHE Y4EOHBIX
TEUCTBUI)
I'naBa |. HauanbHble 10 OOBACHATH, UTO TAKOE OTPE3OK, JIyY, YTOJ,
reoMeTpruyecKme cBeJeHHs Kakue QUrypbl Ha3bIBalOTCS PaBHBIMU, KakK
1,2 [Ipsimast m oTpesok. Jlyu 2 CPaBHUBAIOTCS U U3MEPSAIOTCS OTPE3KH U
U yroi YTJIbl, 4TO TAKO€ Irpajayc U IpajaycHas Mepa
3 CpaBHeHUE OTPE3KOB U 1 yrila, KaKOW yroJl Ha3bIBA€TCS MPAMBIM,
yIJI0B TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE
4,5 N3mepenue oTpe3KkoB. 3 cepeauHa oTpe3Ka U OHcceKkTpuca yria,
N3mepenue yrios KaKHMe yIJIbl Ha3bIBAIOTCSI CMEXKHBIMU U
6 CMmexHbIe U 1 KaKue BepPTUKAIbHBIMU; POPMYIHPOBATH U
BEPTUKAIbHBIE YIIIbI 000CHOBBIBATH YTBEPKJICHUS O CBOMCTBaX
7 [lepnienauKynspHbIe 1 CMEXHBIX U BEPTUKAJIbHBIX yIJIOB; 00BsC-
psIMbIe 1 HATb, KaKHe IpsIMble Ha3bIBAIOTCS
Pemenue 3anau 1 HNEepHeHIUKYIAPHBIMU; (OPMYIUPOBATE U
KonrtposnsHas pabora Ne 000CHOBBIBAaTh YTBEP)KIEHHE O CBOWCTBE ABYX
1 HPSMBIX, IEPIEHAUKYISPHBIX K TPETheH;
n300pakaTh U paclio3HaBaTh yKa3aHHbIE
npocteine GUrypsl Ha yepTexax; pemarb
3a7la4M, CBSA3aHHbIE C ITUMHU NPOCTEHIIUMHU
burypamu
I'naBa Il. Tpeyroabuukn 17 OOBbscHATD, Kakas pUrypa Ha3bIBaeTCs
1 TpeyronpHuk 2 TPEYTOJIbHUKOM, YTO TaKO€ BEPLIMHBI,
2 IlepBblil npu3HaK CTOPOHBI, YIJIbl U IIEPUMETP TPEYTOJIbHUKA,
paBeHCTBa 1 KAaKOM TPEYroJIbHUK Ha3bIBACTCS
3 TPEYTOJILHUKOB 1 paBHOOEIPEHHBIM U KaKOH PaBHOCTOPOHHUM,
[lepnenaukynsp 1 KaKHe TPEYroJIbHUKHU HAa3bIBalOTCS PABHBIMMU;
4 npsiMoit Meauansl, n300paxkaTh U paclo3HaBaTh HA YepTexKaAX
5 OUCCEKTPUCHI U BBICOTHI 1 TPEYTrOJIbHUKYU U UX DIIEMEHTHI;
TPEYTrOJIbHUKA (GbopMyIHpOBATh U JOKA3BIBATH TEOPEMBI O
6 CaoiicTBa 4 IpU3HAKaxX PaBEHCTBA TPEYTOJbHUKOB;
paBHOOEIPEHHOTO 00BSACHATH, YTO HA3bIBACTCS
TPEYTrOJIbHUKA NEPIEHANKYIAPOM, IPOBEAEHHBIM U3 JaHHOU
7 Bropoit u Tperuit 1 TOYKHU K JJaHHOU MpsMOif; (opMynupoBaTh U
NPU3HAKH PaBEHCTBA 3 JIOKa3bIBaTh TEOPEMY O MEPIEHIUKYIISIPE K




TPEYTr0JIbHUKOB 2 npsiIMOi; OOBSICHATH, KAKHE OTPE3KU
OKpyXHOCTb 1 Ha3bIBAIOTCS MEJIUAHOU, OUCCEKTPUCON 1
3ajauu Ha IOCTPOEHUE BBICOTOH TpEyrojbHHUKa; (HOpMYyIUPOBATH U
Pemenue 3aau JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
KoHnTtponsHas padora paBHOOEIPEHHOTO TPEYTOJILHUKA; PEIIaTh
Ne 2 3a/1a4M, CBS3aHHBIE C MIPU3HAKAMHU PABEHCTBA
TPEYrOJLHUKOB U CBOMCTBAMU
PaBHOOEIPEHHOTO TPEYT0JIbHUKA;
dbopMynupoBaTh onpeeNeHne OKPYKHOCTH;
O0OBSACHSATH, YTO TaKOE€ IIEHTP, pamuyc, Xopaa
U TMaMeTp OKPY>KHOCTH; periaTh
IPOCTEHIINE 3aJa9l Ha TIOCTPOCHHE
(mocTpoeHue yriia, paBHOTO JIAHHOMY,
NIOCTpPOEHUE OMCCEKTPHCHI YIiia, TOCTPOCHUE
NEepIEeHIUKYISIPHBIX TPSIMBIX, TIOCTPOCHHE
CepelnHbI OTpe3Ka) u O60JIee CIOKHbBIE
3a/1a4d, UCTIOJB3YIOIINE YKa3aHHbIE
MPOCTEUIIIHE; CONIOCTABIISATH MOTYICHHBIN
pe3yNbTaT C YCIOBUEM 3a/1a4H;
AHAJTM3UPOBATH BO3MOKHBIE CITyJaH
Iaasa l1l. [TapannensHbie 13
npsiMble
1 [MapannenbHbie TPSIMbIC 1 DopmMynrpoBaTh OINpeesieHIe apaylIeTbHBIX
2 [Ipu3naku 3 MIPSIMBIX; OOBSCHATH C TIOMOIIBIO PUCYHKA,
napajuieIbHOCTH JIBYX KaKye YIiibl, 00pa30BaHHBIC TIPH ITEPECCUCHUH
3 TIPSIMBIX 5 JIBYX TIPSIMBIX CEKYIIEH, Ha3bIBAIOTCS
AxcroMa mapayuienbHbIX HAKPECTISKANTIMHE, KAKUE OTHOCTOPOHHUMU
TPSIMBIX 3 U KaKue COOTBETCTBCHHBIMH;
Pemenue 3amau 1 bopMyITUPOBATH U IOKA3BIBATh TEOPEMBI,

KonTtponpHas padora Ne
3

BbIpaXXaIOLUE IPU3HAKHU NIapalIEIbHOCTU
JIBYX MPSIMBIX; OOBSICHATD, YTO TaKOe
AKCUOMBI TEOMETPUHU U KAKHUE aKCUOMBI yiKE
U CII0JIb30BANIUCH paHee; GopMynupoBaTh
AKCHOMY MapajuIeNbHbIX MPSMBIX U BBIBOJIUTH
ciencTBus u3 He€; GopMyTUpPOBATh

U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
NapajijieNIbHbIX MPSIMbIX,

oOpaTHbBIE TeOpeMaM O MpPU3HAKAX
NapajieIbHOCTH, CBI3aHHBIX C HAKPECT
JeXKalUMH, COOTBETCTBEHHBIMU U
OJHOCTOPOHHUMHU YT'JIaMH, B CBSI3U C 3TUM
OOBSICHSATD, UTO TAKOE YCIOBHE U 3aKIIOUCHHE
TEOPEMBI, KaKas TeOpeMa Ha3bIBAETCs
00paTHO MO OTHOIIEHHIO K JaHHOH
TeopeMe; OOBICHATH, B YEM 3aKIII0YaeTCs
METO/JI 1I0Ka3aTeJIbCTBA OT IPOTUBHOTO:
dbopMyIHpOBaTh U TOKA3bIBATH TEOPEMBI 00
yrilax ¢ COOTBETCTBEHHO NMAPAJUIEIbHBIMU U
NEPIIEHIUKYJIIPHBIMA CTOPOHAMU; IPUBOAUTH
IIPUMEPBI UCTIOJIB30BAHMS 3TOTO METO/A;
perarh 3a/1a4yi Ha BBIYMCIICHUE,
JIOKA3aTeJIbCTBO U IMTOCTPOCHUE, CBA3AHHBIE C




napajiCJIbHbIMHA MPAMBIMU

I'maBa IV. CooTHOLIEHHS MeXKTY 18 DopMyIHMpOBaTh U I0Ka3bIBaTh TEOPEMY O
CTOPOHAMH H YIJIaMHU CYMME YIJIOB TPEYroJIbHUKA U €€ CIIEJICTBUE O
TPEYroJibHUKA BHEIIIHEM yTJIe TPEYroJbHUKA; IPOBOAUTH
1 Cymma yrios 2 KJIaccu(PMKALUIO TPEYTOIBHUKOB IO YTiIaM;
2 TPEYrOJIbHUKA (bopMyIHpPOBATh U TOKa3bIBATH TEOPEMY O
CooTHOIIECHHS MEXTY COOTHOIICHUSX MEXY CTOPOHAMHU H YTIIaMH
CTOpPOHAMHM U yIjiaMu 3 TpeyroJjibHUKa (MpsiMoe U oOpaTtHoe
TPEYTOJIbHUKA 1 YTBEP)KICHHS) U CICICTBUS U3 HEE, TeOpeMy O
3 KonTponsHas padora No 4 HEPABCHCTBE TPEYTOJIbHUKA;
4 TIpssMOyTroJbHBIC dbopMynHpoBaTh U AOKA3BIBATH TEOPEMBI O
4 TPEYrOJIbHUKH CBOMCTBAX MPSMOYTOJIBHBIX TPEYT OJIbHUKOB
[TocTpoenue (TpSIMOYTOJIBHBIN TPEYrOJHHUK ¢ yriioMm 30°,
TPEYroJbHUKA TIO 4 NIPU3HAKHA PABEHCTBA MPSMOYTOJIBHBIX
TpEM 3JI€eMEeHTaM 3 TPEYTOJIbHUKOB); (OPMYIUPOBATH
Pemenue 3amau 1 OTIpeIeJICHHS PACCTOSHUS OT TOYKH JI0
Kontposbnaas pabota No MpSIMOM, pacCCTOSIHUSI MEXy Ma-
5 pauIeTbHBIMA NIPSIMBIMU; PEIIaTh 3313491 Ha
BBIYHCIICHUE, JT0KA3aTeILCTBO M MMOCTPOCHUE,
CBSI3aHHBIC C COOTHOIIICHUSIMHU MEXTY
CTOPOHaMHU U YTJIaMHU TPEYTOJIbHUKA H
paccTosTHIEM MEXIY MapalieTbHBIMU
NPSIMBIMU, TTPA HEOOXOTUMOCTH TIPOBOTUTH TTO
XOJy pellIeHus JOTOJIHUTEIbHbIE TIOCTPOEHUS,
COTIOCTaBIIATH MOJYYCHHBIN Pe3yNbTaT C
YCJIOBUEM 3a/1auM, B 337]auax Ha MOCTPOEHUE
HCCJIEIOBATh BO3MOXKHbBIE CITydan
IToBTOpeHne. Pemenue 12
3agau
8 kaacce
Howmep Conepxanue Kouu- XapakTepucTuka
napa- Marepuana YEeCTBO OCHOBHBIX BHJIOB
rpada 4acoB NEeSTeNbHOCTH YUeHUKA
(Ha ypoBHE yueOHBIX
JEUCTBUI)
I'nmaBa V. YeTbIpéxyrojibHUKH 14 OOBACHATH, UTO TAKOE JIOMaHas,
1 MHOTOYTrOJIbHUKH 2 MHOTOYT'OJIbHUK, €70 BEPIIUHBI,
2 [Tapannenorpamm u 6 CMEXHBIE CTOPOHBI, IMAarOHAIIH,
Tpaneuus n300paxaTh U pacrno3HaBaTh
3 [IpsiMOYTOJIbHUK, 4 MHOTOYTOJIbBHUKH Ha YepTexXax;
poMO, KBajapar MOKa3bIBaTh €M EHTHI
Pemenue 3anau 1 MHOT'OYrOJIbHUKA, €ro
KonTtponsHas pabota 1 BHYTPEHHIOIO U BHEIIHIOIO

Ne i

obnactu; opMynupoBarthb
ONPEJEIIEHUE BBIITYKJIOIO MHOIO-
yroJIbHUKA; N300paXkaTh U
pacrio3HaBaTh BBITYKJIbIE U HEBBI-
NyKJIble MHOTOYTOJIbHUKH;
bopMyIMpOBaTh U JTIOKA3bIBATh
YTBEPKJIEHUS O CYMME YIJIOB




BBIIIYKJIOT'O MHOTOYTOJIbHUKA U
CYMME €0 BHEUIHUX YIJIOB;
OOBSICHATD, KAKUE CTOPOHHI (BEp-
IIMHBI) YETHIPEXYTOJILHIKA
Ha3bIBAIOTCS IPOTHUBOIIOIOXKHBIMU;
(bOpMyYIIMPOBATH OTIPEICIICHHS
napajuiesorpaMma, Tparnenum,
PaBHOOEIPEHHON U MPSAMOYTOJIbHOU
Tpaneuui, IpsiMOyroJIbHUKA,
pomba, kBajaparta; u300paxaTp u
pacrno3HaBaTh 3TH
YETBIPEXYTOJIBHUKY;
dbopMyIMpoBaTh U JI0Ka3bIBAThH
yTBEpXKAEHUS 00 UX CBOMCTBAX U
NpU3HaKax; pemaTh 3ajJa4u Ha
BBIUHCIIEHHE, JOKAa3aTEIbCTBO U
MOCTPOEHHE, CBSI3aHHBIE C ATUMU
BUJIaMU YETHIPEXYTOJIbHUKOB;
00BSACHATH, KaKH€ JIBE TOUKU
Ha3bIBAIOTCS CHMMETPUYIHBIMH
OTHOCHUTEJIBHO MPSAMOI1 (TOUKH), B
KaKoM ciydae (purypa Ha3plBaeTcs
CUMMETPUYHOMN

T'nasa VI. ILnomans 14 OOBSACHATH, KaK TPOU3BOAUTCS
1 [Inomane 2 U3MEpPEHUE IIIOIAAEH MHO-
2 MHOTOYTOJIbHUKA 6 rOYroJIbHUKOB, KaKue
[Tnomaau MHOTOYT'OJIbHUKH Ha3bIBAIOTCS
3 napajuiesiorpaMmma, Tpe- 3 PaBHOBEJIMKUMU U KaKHe
yroJIbHUKA U Tpanenuu 2 PaBHOCOCTABJICHHBIMU;
Teopema ITudaropa 1 dbopMynrpoBaTh OCHOBHbIE
Pemenue 3anau CBOMCTBA IJIOLIAJIEH U BBIBOJUTH C
KonTponsnas pabora No UX MOMOLIbI0 (POPMYIIBI TIOLIAAeH
2 IPsIMOYTOJIbHUKA,
napasjeiorpaMma, TpeyrojbHUKa,
Tpaneuuu; GopMynupoBaTh U
JOKa3bIBaTh T€OpEMyY 00
OTHOILIEHUU TUIOIIaAeH
TPEYroJIbHUKOB, UMEIOUIUX 10
paBHOMY yriy; GOpMYIUPOBaTh U
nokas3biBaTh Teopemy [ludaropa u
00paTHYI0 eii; BBIBOJUTH (GOPMYIy
['epona st muomaan
TpEyrojbHUKA; PelIaTh 3aJa4i Ha
BBIYHUCIICHUE U JOKa3aTelbCTBO,
CBsI3aHHBIE C (OPMYJIaMU TIJIOIATEH
u reopeMoii [Tudaropa
I'naBa VII. Ilono6ubie 19
TPEYroJbHUKH
1 Onpenenenrie mo100HBIX 2 OOBSICHATH IOHATHE
TPEYroJILHUKOB MPOTOPIHOHATLHOCTH OTPE3KOB;
2 [Tpu3znaku noo0ust 5 dopmMynupoBaTh onpeneIeHus
TPEYTrOJIHLHUKOB noJ0OHBIX TPEYTrOJILHUKOB B KO-




KontponsHas padora Ne 1 s dunmenta noaoous;

3 3 [Ipumenenue 7 dbopMynHpoBaTh U 0KA3bIBATh TEO-
moao0us K qokas3a- peMBbI: 00 OTHONIICHHUH TLJIOMIAACH
TENLCTBY TEOPEM U MOI00HBIX TPEYTOJILHUKOB, O

4 PELIEHMIO 3a1a4 3 IpHU3HaKax Mmojo0us
COOTHONICHUS MEKY TPEYrOJIBLHUKOB, O CPEIHEH JTUHUU
CTOPOHAMH U yTJIaMH TPEYrOJbHUKA, O ITePECCUCHUN
MPSIMOYTOJIBLHOTO TpPE- MEMaH TPEYTOJIbHUKA, O TIPO-
yrOJIbHUKA 1 MOPIIUOHAIBHBIX OTPE3KaX B
KonTtponsHas padora No PSIMOYTOJILHOM TPEYTOJILHUKE;

4 OOBSICHSITD, YTO TAKOE METO/I
1o100us B 3a/1a4ax Ha MOCTPOCHHE,
U PUBOJIUTH MIPUMEPHI
MPUMEHEHHUS dTOTO METOa;
00BACHATH, KAK MOKHO
MCII0JIb30BaTh CBOMCTBA MOI00HBIX
TPEYTrOJbHUKOB B H3MEPHUTEIBHBIX
paboTax Ha MECTHOCTH; OOBSICHSATB,
KaK BBECTH TIOHSATHE TTOJ00US JIJIs
MPOU3BOJIBHBIX (DUTYP;
bopMyIHpOBaTh ONPEACICHUS U
WJUTFOCTPUPOBATH TIOHSTHSI CHHYCA,
KOCHHYCA U TAaHTE€HCA OCTPOTO yIia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJJUTH OCHOBHOE TPUTOHOME-
TPUUECKOE TOXAECTBO U 3HAUCHUS
CHUHYCa, KOCUHYCa U TaHTeHCca JUIs
yrioB 30°, 45°, 60°; pemath 3a1a4u,
CBsI3aHHBIE C HOL00MEM
TPEYrOJbHUKOB, JJIs1 BBIYUCICHUS
3HAYEHUI TPUTOHOMETPUUYECKHUX
G yHKLIMI HCTIONB30BaTh
KOMITBIOTEPHBIE IPOTPaAMMBI

I'nasa VIII. Okpy:xkHocTh 17

1 Kacarenpnas 3 HUccaenosats B3auMHoOE

2 OKPYXHOCTH 4 pacrosoKeHue MPSMOU U OKPYKHO-
LenTpanpHbie U cTu; GopMynHpoOBaTh ONpeaeIcHIe

3 BIIMCAHHBIE YTJIbI 3 KacaTelIbHOU K OKPYKHOCTH;
UetsIpe 3ameuaTenbHbIe dbopMynupoBaTh U JOKa3bIBAThH

4 TOYKH TPEYTrOJIbHHUKA 4 TEOPEMBI: O CBOMCTBE KacaTellbHOH,
Brnucanunas u 0 MpU3HAKe KacaTelbHOH, 00
OTIMCAaHHAsI OKPYXK- 2 OTpe3Kax KacaTelbHbIX,

HOCTH 1 MPOBEIEHHBIX U3 OJTHON TOUKH;

Pemenue 3agau

KonTtponsHas pabora Ne
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GbopMynIUpOBATH MOHATUS
LEHTPAJILHOTO YyIJla ¥ IpayCHON
MepBI AYTH OKPYKHOCTH;
(bopMyaUpoBaTh M TOKa3bIBaTh
TEOPEMBI: O BIIMCAHHOM YTJI€, O
NPOU3BEIEHUH OTPE3KOB
IEPECEKAIOINXCS XOPJ;
(dopMyIUpPOBaTh U TOKA3bIBATh
TEOPEMBI, CBSI3aHHbIE C




3aMeyvaTebHBIMU TOUKAMHU
TPEYTOJbHHUKA: O OMCCEKTpHUCE yriia
U, KaK CJIEJICTBUE, O IEPECEUYECHUH
OMCCEKTPUC TPEYTOJIbHUKA; O
CEpEIMHHOM IEPIEHIUKYIIPE K
OTpE3KY U, KaK CJIE/ICTBUE, O
[EPECEUEHUN CEPEIUHHBIX
HEPIEHIUKYIISIPOB K CTOPOHAM
TPEYTroJIbHUKA; O IEPECCUCHUU
BBICOT TPEYIOJIbHUKA;
(bopMyITUpPOBATh OTPECIICHUS
OKPY>KHOCTEM, BIUCAHHOU B
MHOTOYTOJIbBHUK U OMIMCaHHOM
OKOJIO MHOTOYT'OJIbHHUKA;
dbopMynupoBaTh U JI0KA3bIBATH
TEOpPEMBI: 00 OKPYXKHOCTH,
BIIMCAHHOH B TPEYroJbHUK; 00
OKPYKHOCTH, OITUCAHHOU OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
ONMCAHHOTO YeThIPEXYrOJbHUKA;
0 CBOMCTBE yIJOB BIIMCAHHOTO
YeThIpEXYroJIbHUKA; PelaTh 3aaun
Ha BBIUMCJIEHHE, JOKA3aTeIbCTBO U
MOCTPOEHUE, CBA3aHHBIE C
OKPYXHOCTbHIO, BIMCAHHBIMU U
ONMCAHHBIMU TPEYrOJIbHUKAMH U
YeThIPEXYTOJIbHUKAMHU;
HCCIEI0BATh CBOIICTBA
KOH(UTypaluii, CBI3aHHBIX C
OKPYXKHOCTBIO, C IOMOIIIBIO
KOMITBIOTEPHBIX TPOTrpaMM

IloBTOpeHne. Pemenue 3agau 4
9 Kki1acc
Homep Conepxanue Komu- XapaKkTepucTuKa
napa- MaTepuala YECTBO OCHOBHBIX BHJIOB
rpacda 4acoB NeSITeIbHOCTH YYEHHUKa
(Ha ypoBHE yueOHBIX
JIEUCTBUM)
IToBTOpEHME Kypca reomeTpuu 8 2
KJjacca
I'nasa IX. BekTops! 12 @opMynupoBaTh ONPENEICHUS U
1 ITonsiTue BexTOpa 2 WITIOCTPUPOBAThH NOHATHUS BEKTOPA, €ro
2 CrnoxeHue U BBIYUTAHUE JUIMHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB;
3 BEKTOPOB 4 MOTHBHPOBATh BBE/ICHNE MOHATUH U
YMHOX€EHHE BEKTOPA 5 JIEUCTBUM, CBA3aHHBIX C BEKTOPAMH,
Ha yucno. [Ipumenenue COOTBETCTBYIOIIMMH MPUMEPAMH, OTHOCSIIH -
BEKTOPOB K PEIICHUIO MUCA K PU3NUECKUM BEKTOPHBIM
3aj1a4 1 BEJIMYMHAM; IPUMEHATh BEKTOPHI U




KontponsHas padora Ne
1

JEUCTBUS HAJl HUMU IIPU PELICHUH
reOMETPUYECKHX 3a]1a4

I'nmaBa X. Meroa koopauHar 10 OOBACHATH U WILTIOCTPUPOBATH MOHATUS
1 Koopaunate! BexTopa 2 IIPSIMOYT'OJIBHOW CHCTEMBI KOOPJIMHAT,
2 IIpocreiimue 3anauu B KOOpAMHAT TOYKU U KOOPJAMHAT BEKTOPA;
KOOpJHUHATaX 3 BBIBOJIUTH U MCIOJIb30BATh MPU PELICHUU
3 VYpaBHeHus 3a1a4 (HOPMYITBl KOOPIMHAT CepeIUHBI
OKPYXHOCTH U NPAMOU 3 OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSIHUS MEXK Y
Pemrenne 3amau 1 JIBYMS TOUKAaMH, YPAaBHEHUS OKPYKHOCTHU H
KonTponbHas padota 1 psSMOi
Ne 2
I'naBa XI. CooTHOLIEHHS MeXKTY 14 dopMynupoBaTh U WILTIOCTPUPOBATh
CTOPOHAMM M yIJIaMHU OTIpE/IeNIeHHs] CHHYCA, KOCUHYCA, TAHT'€HCa U
TpeyrojbHuka. Ckajasipuoe kKoTaHnreHca yrios ot 0 1o 180°; BBIBOAUTH
Nnpou3BeJeHle BEKTOPOB OCHOBHO€ TPUTOHOMETPUUECKOE TOXKJIECTBO U
1 Cunyc, KOCUHYC, 3 dbopMyIbl puBeIeHUS; POPMYITUPOBATH U
TaHT€HC, KOTaHT'€HC JIOKa3bIBaTh TEOPEMbI CHHYCOB U KOCUHYCOB,
2 yria 6 NPUMEHSATh UX MPU pPEIIEHUU Tpe-
CooTHOIIEHUST MEK Y YTOJIbHUKOB; OOBSICHATH, KaK UCIOJIb3YIOTCS
CTOpPOHAMH U yrilaMu TpUTOHOMETpUYEcKre (GOpMYIIbl B
TpPEeyrojbHUKa 3 U3MEPUTENIbHBIX Pa00TaxX HA MECTHOCTH;
CkansipHoe bopMynupoBaTh ONpEACIICHUs yria MEXIY
MPOU3BEICHHE BEKTO- 1 BEKTOPaMHU M CKaJISIPHOTO MPOU3BEACHUS
poB 1 BEKTOPOB; BBIBOJIUTH (POPMYIY CKAISIPHOTO
Pemenue 3amau MPOU3BEJCHHUS Yepe3 KOOPIAUHATHI BEKTOPOB;
KontpospHas padota dbopmynrpoBaTh 1 000CHOBHIBATH
No 3 YTBEPKJIEHNE O CBOMCTBAX CKAISIPHOTO
MPOU3BE/ICHHUS; UCIIOIB30BATh CKaJSIPHOE
IPOM3BE/ICHHE BEKTOPOB IIPH PELICHUHU 3a7a4
I'naBa XIl. lnnna oxkpy:kHoCcTH 12 ®opmynupoBaTh ONpeeeHue NPaBUILHOTO
U IUI0IIAb Kpyra MHOTOYroJbHHKa; GOPMYIUPOBATH U
1 [IpaBunbHbBIE 4 JIOKa3bIBaTh TEOPEMBI 00 OKPYXKHOCTSX,
2 MHOT'OYT OJIBHUKH 4 OINMCAaHHOW OKOJIO IPAaBUIBHOTO
JlnuHa OKpPY>KHOCTH U MHOTOYTOJIbHUKA U BIIMCAHHOH B HErO;
IJI0IIA]b KpyTa 3 BBIBOJUTH U UCIOJIB30BaTh GOPMYIIBI IS
Pemenue 3anau 1 BBIYMCIICHUS TIJIOIIAAN TTPABUIBHOTO
Kontponsnas padora No MHOTOYrOJbHHKA, €r0 CTOPOHBI U pajanyca
4 BIIMCAaHHON OKPY>KHOCTH; peuIaTh 3ajlauyd Ha
MOCTPOEHHUE MPABUIBHBIX MHOTOYT'0JIbHUKOB;
OODBSICHATH MOHATHUSA ITTUHBI - OKPY>KHOCTH U
MJIOIIAAN KPYyTa; BBIBOAUTH POPMYIBI IS
BBIYMCIICHUS JJIUHBI OKPYKHOCTH U JITTUHBI
IyTH, TUIOMIAJH KPyra U MIOMIaJAd KPYTOBOTO
CEKTOpa; MPUMEHSTh 3TU GOPMYIBI IPU
pelIeHUH 3a]1a4
I'nmasa XIII. [IBu:xenus 6 OOBACHATH, YTO TaKOE OTOOpaxKeHue
1 [lonsiTue ABMKEHUS 2 MJIOCKOCTH Ha ce0sl U B KAKOM Cliydae OHO
2 [TapanmnenbHbIH IepeHoc 2 Ha3bIBAETCS JBUKEHUEM INIOCKOCTH;
U TIOBOPOT 00BSACHATDH, UTO TAKOE OCEBasi CUMMETpPHUS,
Pemenne 3anau 2 LEHTpaJbHasl CUMMETPUS, MAPAILICIIbHBIN
1 MEPEHOC ¥ TIOBOPOT; 000CHOBBIBATh, UTO ATH




0TOOpaKEeHHUsI TUIOCKOCTH Ha ce0sl SBISIOTCS
IBIKEHUSAMH, OOBSICHATH, KaKOBa CBS3b
MEXIY ABHKECHUSIMH U HAJIOKECHUSAMU,
WUTIOCTPUPOBATh OCHOBHBIE BU/IbI
JBYDKEHUI, B TOM YHCJIE C TIOMOIIBIO
KOMIBIOTEPHBIX TPOTrPAMM

I'maBa XIV. Hauanbusie cBeneHUA
U3 CTEPEOMETPUU

1 MHororpaHHuKH
2 Tena u noBepxHoCTH
BpaIeHus

OOBSICHATH, UTO TAKOE€ MHOTOTPAHHHK, €T0
rpanu, p&opa, BEPUINHBI, TUarOHAIHN, KAaKOH
MHOTOTPAaHHHUK Ha3bIBACTCS BBIMTYKIBIM, YTO
Takoe N-yroJibHas Mpu3Ma, e€ OCHOBaHHS,
OOKOBBIE I'PaHU U OOKOBBIE pEOpa, KaKas
pr3Ma Ha3bIBACTCS TIPSMOM M Kakas
HAKJIOHHOH, YTO TaKO€ BBICOTA IMPU3MBI,
Kakasi Ipu3Ma Ha3bIBACTCs
napajuIeenuIe/IoM U KaKoW mapalijieenuIne
HAa3BIBACTCS MIPAMOYTOJIBHBIM; (POPMYITUPO-
BaTh U 00OCHOBBIBAThH YTBEPIKICHHUS O
CBOICTBE IMaroHajel napajajieyenunena u o
KBaJpaTe JUaroHau MPSMOYTOJILHOTO
napajuiesienumnesaa; 00bsICHITh, UTO TAKOE
00BEM MHOTOTPAHHHUKA; OOBSICHATH, KaKOM
MHOTOTPAHHHUK Ha3bIBACTCS MTUPAMHIOM, YTO
Takoe OCHOBAHWE, BEpIIHHA, OOKOBBIC TPAHH,
0oKOBBIE PEOPA M BBICOTA TUPAMHUJIBI, KaKast
NUpaMKJia Ha3bIBaeTCs MPaBUIILHOM, YTO TaKOe
anoemMa NMpaBWJILHOW MUPAMHUJIBI, OOBSICHSTH,
KaKoe TeJI0 Ha3bIBaeTCs LIUIMHIPOM, YTO
TaKO€ ero 0ch, BBICOTa, OCHOBAHUSI, PaINYC,
0OKOBas MOBEPXHOCTH, 0Opa3ylomue, pas-
BEpPTKA OOKOBOII MOBEPXHOCTH, KAKUMHU
dbopMynamu BeIpaxaroTcs 00bEM U IIONIAb
OOKOBOM MOBEPXHOCTU LUIUH]IPA;
00BSACHATH, KAKOE TEJIO Ha3bIBAECTCS KOHYCOM,
YTO TaKO€ €ro 0Ch, BHICOTA, OCHOBAHUE,
0OKOBas MOBEPXHOCTh, 0Opa3yIoIIHeE,
pa3BépTKa OOKOBOI MOBEPXHOCTH, KAKUMHU
dbopMynamu BeIpaxaroTcs 00bEM KOHYCa U
MJI01a1b OOKOBOU MOBEPXHOCTHU; OOBSICHSTH,
Kakas IOBEPXHOCTh Ha3bIBaeTcs chepoii u
KaKo€ TEJI0 Ha3bIBAETCS MIAPOM, YTO TAKOe
paauyc u aquametp cdepsl (1apa), pacno3Ha-
BaTh HA PUCYHKaX MPU3MY, Tapasuieenume],
NUpaMHUIy, HTATUHIP, KOHYC, Iap

IToBTOopenne. Pemenue
3aga4. O0 akcmomax
IUVIAHUMETPHH
Hrorosas KOHTpoOJIbHAA
pabota Ne 5




[Ipuioxenue k mporpamme.

HOpMBI OICHKH 3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB yYallMXCH 110 MaTEMaTHUKE.

1. Ouenka nucomennvix KOHMPOIALHBIX PAOOM OOYUAIOUIUXCA NO MAMEMANUKE.
OTBET OLICHUBAETCSI OTMETKOM «5%», €CIIn:

paboTa BBINOJIHEHA TOJHOCTHIO;

B JIOTMUECKHUX PACCYXJECHUAX U 000CHOBAHUM PEIICHHS HET MPOOEJIOB U OMIMOOK;
B PELICHUHU HET MAaTEMaTUYECKUX OIIMOOK (BO3MOXKHA OJTHA HETOUYHOCTh, OTHCKA,
KOTOpasi He SIBJISICTCS CIICJACTBUEM HE3HAHUS WJIM HETIOHUMAaHUS y94eOHOTO
Marepuana).

OtMmeTKa «4» CTaBUTCS B CICAYIONIUX CIIydasiX:

paboTa BBINOIHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS 11arOB PEIIEHUS HEA0CTaTOYHbI
(ecnu ymeHue 000CHOBBIBATH PACCYXKICHUS HE SBJBUIOCH CIIEIIUATIBHBIM 00BEKTOM
MIPOBEPKH);

JIOTIYILIEHbI O/THA OIIMOKA UJIN €CTh JBa — TPU HEJOUETA B BBIKJIA/IKaX, pUCYHKAX,
yepTexax win rpadukax (€ciu 3TU BUABI pabOT HE SIBIISITUCH CIIEUATBHBIM 00BEKTOM
MIPOBEPKH).

OtmeTKa «3» CTaBUTCS, €CIIH:

JOTIYIIIEHO O0JIee OTHOM OMMOKY Ui O0JIee IBYX — TPEX HEAOUYETOB B BBHIKIIAIKAX,
yepTexax win rpadukax, Ho oOyJaromuiics 001aaaeT 00s3aTeIbHBIMA YMEHHUSIMH T10
MIPOBEPSIEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:

JOTYIIIEHBI CYIIECTBEHHBIE OMMOKH, MMOKa3aBIIne, 4TO OOyJaroImuiics He o0IaaaeTt
00s1- 3aTeIPHBIMU YMEHUSAMU TI0 JAHHOW TeME B ITOJIHON Mepe.

Y4uTenp MOXKET OBBICHTh OTMETKY 32 OPUTHHAJILHBIN OTBET HAa BOMPOC WJIM OPUTHHAIILHOE
pereHue 3a1a4i, KOTOPhIE CBUACTEILCTBYIOT O BHICOKOM MaTeMaTHUYECKOM Pa3BUTHH
o0ydJaromierocs; 3a pemenne 0oJiee CI0KHOM 3a/1auMl WUIM OTBET Ha 00Jiee CIIOXKHBIN BOMPOC,
MPEIOKEHHBIE 00yJaOMEeMYCs JOTIOJHUTEIBHO MOCIIE BBITIOJHEHUSI UM KaKUX-JTH00 IPYruX
3aJaHUH.

2. OueHKa yCHHBIX OMEEn 08 00yUaouUxXca no Mamemamuke.
OTBET OIIEHUBAETCA OTMETKOM «5», €CIIU YUCHUK:

MIOJTHO PACKPBLI COJIEpKaHKe MaTepralia B 00beMe, PeyCMOTPEHHOM MTPOTPaMMOM 1
y4eOHUKOM;

W3JI0XKWIT MaTepHajl TPAMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Ysl MAaTEMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OTIPEICIICHHOM JIOTHUECKOM MOCIIeI0BATEILHOCTH;
MPABHJILHO BBIMIOJHWI PUCYHKH, YUEPTEXKH, TPAPHUKH, COTYTCTBYIOIIUE OTBETY;
MoKa3aJl yMEHUE WLTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPAMH, IIPUMECHSTH €€
B HOBOU CHTYaITUH IIPH BBITIOJTHEHUH MMPAKTHYECKOTO 3aJ[aHUS;

MIPOJEMOHCTPUPOBAJ 3HAHUE TCOPUU PaHEE U3YYCHHBIX COMYTCTBYIOIIUX TEM,
c(hOpMUPOBAHHOCTh M YCTOWYHBOCTD UCIIONB3YEMBIX IPU OTBETE YMEHUI U HABBIKOB;
OTBEYa CaMOCTOATEIbHO, 0€3 HABOSAIIMX BOIPOCOB YUUTES;

BO3MOXHBI OJTHA — IBE HETOYHOCTH MPHU OCBEII[EHUE BTOPOCTEIIEHHBIX BOIIPOCOB WU B
BBIKJIA/IKaX, KOTOPbIE YUCHHK JIETKO MCIPABUII TIOCIIE 3aMeYaHus yIUTes.

OtBer OILICHMBAETCS OTMETKOM ((4», CClIn:

YAOBJICTBOPACT B OCHOBHOM TpeGOBaHI/I}IM Ha OLICHKY «5)), HO IIpAU 5TOM UMECT O AUH
N3 HCAOCTATKOB: B U3JIOKCHUHN JOIMYIICHBI HeOOIbIINe HpO6CHBI, HC UCKa3HUBIICC
MATEMAaTHYCCKOC COACPIKAHUC OTBCTA; NJOMYIICHBI OJIUH — JIBA HEAOYCTA IIpU
OCBCIHICHUH OCHOBHOI'O COACPIKAHUA OTBETA, UCIIPABJICHHBIC ITOCJIC 3aMCUYAHUA
YUYUTCIIA,

AOMMYIICHBI oIIMoOKa uiu dosee ABYX HCIOUYCTOB IIPHU OCBCIICHHUHU BTOPOCTCIICHHBIX BO-



IIPOCOB HUJIK B BBIKJIAAKAX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCYaHUA YYUTCIIA.

OtMmetka «3» CTaBUTCS B CIEAYIONIUX CIydasX:

HEMOJIHO PACKPBITO COJCpkKaHUE MaTeprala (Coaep KaHue U3JNI0KEeHO PparMeHTapHO,
HE BCer/ia Moclie0BaTebHO), HO TIOKa3aHo o0Iee MOHUMAaHKIE BOIIPOca 1
MPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE JIJI1 YCBOECHHS TPOTPAMMHOTO
Matepuana (onpeneneHsl « TpeboBaHUSAME K MATEMAaTUYCCKOM MTOATOTOBKE
YUYaIIMXCs» B HACTOSIICH MpOTpaMMe 10 MaTEMATHKE);

MMEJHCh 3aTPYIHEHUS WA JOIYIIECHBI OIIHMOKH B OTIPEICIICHUN MAaTeMAaTHIECKOM
TEPMHHOJIOTUH, YEPTEKAX, BBIKIAIKAX, UCIIPABIECHHBIE MTOCIE HECKOJBKUX
HAaBOJSIIMX BOIIPOCOB YUU TEJIA;

YYEHUK HE CIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYallMU MPU BHITIOJHEHUHU
MPAKTUYECKOTO 3aJaHusl, HO BBITIOJTHIII 3aaHHS 0053aTETHOTO YPOBHS CIIOKHOCTH
0 TaHHOM TeMe;

MPU TIOCTaTOYHOM 3HAHUU TEOPETUYECKOT0 MaTepuasa BbISIBJIEHA HEIOCTATOYHAS
c(hOopMUPOBAaHHOCTh OCHOBHBIX YMEHUMN U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIONIUX CIIydasiX:

HE PaCKpPBITO OCHOBHOE COJIep)KaHKe ydeOHOTO MaTepraa;

00HApY)KEHO HEe3HAHUE YICHUKOM OOJIbIIICH WU HanboJIee BaXKHOW YacTh y4eOHOTO
MaTepHana;

JOMYIICHBI OILIMOKH B ONpCACICHNN HOHHTI/Iﬁ, IIpH UCII0JIB30BaHUHA MaTeMaTU4YECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTexax WK rpadukax, B BHIKIAIKaX, KOTOPbIE HE
HCIIPABJICHBI ITOCJIC HECKOJIBKUX HABOJAIMIUX BOIIPOCOB YUUTCIIA.

3.00uan knaccuguxkayus oumuooK.

[Ipu onieHke 3HaHUMN, YMEHHUI 1 HABBIKOB yJaIllUXCS CIEAYET YUYUTHIBATH BCE OIIMOKH
(rpyOble u HerpyObIe) U HEAOUETHI.

3.1. I'pyObIMU CUMTAIOTCS OITMOKHW: HE3HAHUE OTIPEICIICHUS] OCHOBHBIX IMIOHATHM, 3aKOHOB,
MpaBuUJI, OCHOBHBIX TOJIO’KEHUH TEOpHH, HE3HaHUE GOPMYJI, OOIIECTIPUHATHIX CHMBOJIOB
0003HaYeHHI BETUYMH, €IMHULl UX U3MEpPEHUs; He3HAaHNEe HAUMEHOBAHUM eIMHMUIL
M3MepEeHUs; HEYyMEHHUE BBIJICIUTh B OTBETE IJ1aBHOE; HEYMEHHUE MPUMEHSATh 3HAaHUA,
QITOPUTMBI JUISI pEIICHUS 3a]]a4; HEYyMEHHE JIeJIaTh BBIBOJIbI U 00001eHUs; HEYMEHHE YNTaTh
U CTPOUTH rpauKu; HEYMEHHUE MOJIb30BATHCS IEPBOMCTOYHUKAMU, YI€OHUKOM U
CIPAaBOYHHKAMU; OTEPs] KOPHS WM COXpaHEHHE ITOCTOPOHHEr0 KOpHs; oTOpachiBaHue 6e3
00BsiCHEHUH 0HOTO U3 HUX; 60 paBHO3HAYHbIE UM OIIMOKU; BHIYMCIUTENbHbIE OIINOKU, €CIIN
OHHM HE SIBJISIOTCS OMUCKOU; Joruueckue omunoku. 3.2. K nerpyOpiM omuOkam cieayer
OTHECTHU: HETOYHOCTh (POPMYIUPOBOK, ONPEACTICHUN, TOHATUH, TEOPUIA, BRI3BAHHAS
HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIENIIEMOr0 MOHATUS WM 3aMEHOM OJTHOTO -
JBYX U3 3THX MPU3HAKOB BTOPOCTENIEHHBIMU; HETOYHOCTh I'paduka; HepaoHaIbHBIA METOT
pelIeHNs 3a/1a4K WK HeI0OCTaTOYHO MPOJTYMaHHbIHN IUIaH OTBETa (HapylIeHHE JOTHKH,
MOJIMEHA OT/ICIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENICHHBIMH ); HEPAI[HOHATIbHBIE METO/IBI
paboThI CO CTIPABOYHOM U JPYroi IUTEpaTypoil; HEyMEHHE pellaTh 3a/1a4H, BHITIOTHATh
3a/1aHus B 00IIEM BHIE.

3.3. Hemoueramu SBISIOTCS: HEpAIMOHAILHBIE TPUEMBI BBIYUCIICHUH U peoOpa30BaHuii;
HeOpeKHOE BHITIOJTHEHHE 3aMKceid, YepTeke, cXeM, rpapuKoB.
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