


I[HosicHuTEe/IbHAA 3aNIUCKA.
OBnazieHne y4JallMMHCS CHUCTEMOH T€OMETPUYECKHX 3HAHWH W yMEHHIl HEOOXOIMMO B ITOBCEIHEBHOM
KHM3HU JUIS1 U3y9E€HHs] CMEXHBIX TUCHUIUIMH U IPOJOJDKEHUsS] 00pa3oBaHusl.

[NpaxTiyeckass 3HAUUMOCTD IIKOJBHOIO Kypca Te€OMETpHUH OOYCJIOBJIEHA TE€M, YTO €€ OOBEKTOM SBIISIIOTCS
MPOCTPaHCTBEHHBIE ()OPMBI M KOIMYECTBEHHbBIE OTHOLICHHUS JIHCTBUTEILHOIO MUpa. I eoMeTpidecKast IIoAroToBKa
Heo0XorMa JUisl TIOHUMaHHs TIPHHIIMIIOB YCTPOICTBA M HCIIOJIb30BaHHSI COBPEMEHHOM TEXHUKH, BOCHPHATHS HAYIHBIX
U TEXHMYECKUX MOHATUHN U uaed. MareMaTuka SBISETCS A3bIKOM HayKHM M TeXHUKH. C e€ MOMOIBI0 MOJECIUPYIOTCS U
H3y4aroTCs SABIEHUS U MPOLECCH, MPOUCXOIIIE B IPHPOJIE.

[eomerpuist sIBISIETCS OIHMM M3 ONOPHBIX TPEAMETOB OCHOBHOW IIKOJIBI: OHAa OOECIIeUMBACT W3y4EHHE APYTHX
JMCIMIUIMH. B mepBylo odepens 3TO OTHOCUTCS K MpeaMeraM eCTECTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTH K (hH3UKE.
Pa3BuTHE TOrN4ecKOro MBIIUICHUS YJalMXCsl IPU 00y4eHHH T€OMETPUH CIIOCOOCTBYET TAKKe YCBOEGHHUIO TIPEIMETOB
ryMaHuTapHoro mmkia. [IpakTudeckne yMeHHsi M HaBBIKM T€OMETPHYECKOro XapakTepa HEOOXOAMMBI JUIsl TPYIOBOU
JeSATEIILHOCTH U MPO(ecCHOHATIbHON MOArOTOBKH IIKOIEHHUKOB.

Pa3Butne y ydammxcsi npaBUIBHBIX TPEJICTABICHUN O CYIITHOCTH U MPOUCXOXKICHUH TEOMETPHYECKUX aOCTpaKIHii,
COOTHOIIEHHH PEaIbHOIO M HAEAJIBHOTO, XapaKTepe OTpa)XeHUs MaTeMaTHYeCKOW HayKoH SBJIEHUI M IPOIECcCOB
pealbHOrO MUpPa, MECTE TEOMETPUHU B CUCTEME HayK M POJIM MaTeMaTHIECKOT0o MOJICTUPOBAHUS B HAYUHOM ITO3HAHWUH U
B MPAKTHKE CIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS yHalIMXCs, a Takke (POPMUPOBAHUIO KayecTB
MBIIUIEHUS, HEOOXOANMBIX IS aJalTallii B COBPEMEHHOM MH()OPMAIIMOHHOM OOILIECTBE.

TpeOys OT ywalMxcs YMCTBEHHBIX M BOJIEBBIX YCHIJIMH, KOHLIEHTpPALMM BHHUMaHHs, AaKTHMBHOCTH Pa3BHUTOTO
BOOOpaXKEHHs, TEOMETPHUsI pPa3BUBAECT HPABCTBEHHbIC YEPThl JIMYHOCTH (HACTOMYMBOCTH, IEJIEYCTPEMIEHHOCTD,
TBOPYECKYIO aKTHBHOCTb, CAMOCTOSITENIEHOCTh, OTBETCTBEHHOCTb, TPYAOIIO0HE, AUCIUIUIMHY U KPUTHYHOCTh MBIIIICHHUS )
U YMCEHHE aprymeHTHUPOBAHO OTCTanMBaThb CBOH B3IJIAABI H yGC)KJICHI/IS{, a TaKXKC CHOCOGHOCTI) TMPpUHUMATb
CaMOCTOSITENIbHBIE PEILICHHUS.

I'eomeTpusi CyIIECTBEHHO pacIIMpsieT KPYro3op yJarimxcs, 3HaKOMs MX C HHIYKIIHEeH U JIeTyKiuen, 0000IeHreM U
KOHKpETH3allieH, aHaIM30M W CHHTE30M, Kiaccu(uKalueill u cucreMarthsalyei, abcrparipoBaHueM, aHaJIOTHEH.
AXTHBHOE HCIIOJBb30BaHUE 3a/lad Ha BCEX OdTamax y4deOHOro Ipolecca pa3BHBAEeT TBOPYECKHE CIIOCOOHOCTH
IIKOJIbBHUKOB.

Ipu 0OyueHnn reoMeTpun GOPMHUPYIOTCS YMEHHS U HABBIKM YMCTBEHHOT'O TPy/ia — IUIAHUPOBAHKE CBOESH paboThI,
MOMCK paLlMOHANIBHBIX ITyTeH €€ BBIMOIHEHUs, KpUTHUECKasl OLIEHKa pe3yJbTaToB. B mpouecce o0ydeHus: reoMerpun
LIKOJIBHUKU JIOJDKHBI HAYYWThCSl W3JIaraTh CBOM MBICIH SICHO M HMCYEpIIBIBAIOLIE, JIAKOHMYHO M EMKO, NPHOOpECTH
HaBBIKU YETKOT0, aKKYPaTHOT'O ¥ IPAMOTHOT'O BBIIIOJIHEHHUS] MATEMaTHYECKHX 3aIUCeil.

Baxxneiimeii 3aadueil MKOIBHOTO Kypca TEOMETPHH SBJISCTCS pa3BUTHE JOTHYECKOr0 MBIIUICHUS ydamuxcs. Camu
O0OBEKTHl TeOMETPUYECKHX YMO3AKIIOUEHMH W NPUHATHIE B TEOMETPUM MpaBWiIa HX KOHCTPYHPOBaHHSA
CIOCOOCTBYIOT (hOPMUPOBAHUIO YMEHHH OOOCHOBBIBATH M JOKa3bIBaTh CY)KACHUS, MPUBOIUTH YETKHE ONMpEeNeHYs,
Pa3BUBAIOT JIOTMUECKYIO MHTYUIIMIO, KPAaTKO M HATJIIJHO BCKPBIBAIOT MEXAaHU3M JIOTHYECKUX MTOCTPOCHUN U ydaT UX
NpUMEHeHHI0. TeM caMbIM TeOMeTpusl 3aHMMaeT Bemyllee MecTO B (OPMHPOBAHHH HAYYHO-TEOPETHUECKOTO
MBIIIJICHUS] IIKOJIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TApPMOHHIO MAaTeMATHKH, (POPMHpYs IOHUMAaHHE KPACOTHI M M3SIIECTBA MATEMaTHIECKHX
PpacCy>KIeHHH, CIocOOCTBYSI BOCTIPHATHIO T€OMETPHUECKUX (HOPM, YCBOCHHUIO TIOHATHSI CUMMETPHUH, TE€OMETPHUS BHOCHT
3HAYUTENBHBIA BKJIAJ B CTETUYECKOE BOCIHUTaHHE ydamuxcs. E€ n3ydeHue pa3BUBaeT BOOOpayKEHHE IIKOIBHUKOB,
CYILIECTBEHHO O0OTaIIAET U Pa3BUBACT UX IPOCTPAHCTBEHHBIC NTPE/ICTABICHHS.

Konuenuusi nporpaMmsl.

I'maBHOI1 nenbio 00pa3oBaHus SIBISETCS Pa3BUTHE PEOCHKA KaK KOMIETEHTHON JMYHOCTH IIyTeM BKIIOUEHUS €ro
B PasiMYHBIC BHIBI LIEHHOCTHOM YeIOBEYECKON NEeATeNbHOCTH: ydeba, MO3HAHUs, KOMMYHUKAIUS, MPO(eCcCHOHAIBHO-
TPYIOBOH BBIOOp, JTMYHOCTHOE CAaMOpPAa3BHTUE, IIEHHOCTHBIE OPHEHTAIMH, MOMCK CMBICIOB >Ku3HenesTenbHocTh. C
STHX MO3UIHN O0YYeHHE paccMaTpUBAETCs KaK MPOILECC OBIAACHUS HE TOIBKO ONpEAETIeHHON CyMMOM 3HAHUNA U
CHUCTEMOW COOTBETCTBYIOIINX YMEHHUN M HAaBBIKOB, HO M KaK ITPOIIECC OBJIAICHNSI KOMIIETEHIMAMU.

Pabouas mporpamma yueOHOro mpeamera «l'eomerpms. 7-9 Kmaccy» cocTaBleHa Ha OCHOBAHHHM — CIEYIOIINX
HOPMAaTHBHO-TIPaBOBBIX JOKYMEHTOB!
1.®enepanpHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENFHOIO CTAHIApTa OCHOBHOTO 001IIero oopa3oBaHus /
MunnctepcTBo oOpazoBanus u Hayku PD. — M.: [Ipocsemenne, 2011 (Ctarmaptsr BToporo mokonenwus). [Ipuka3
MunncrepcTBa obpa3oBanus 1 Hayku PO ot 17.12.2010 Ne 1897.
2.dyHIaMEHTAIBHOTO siipa cofepkaHusi obmiero odpaszoBanusi /Ilox pen. B.B. Kosmnosa, A.M. Konmakosa. M.:
[Ipoceemenne, 201 1.
3.®enepanpHoro 3akoHa PO "O6 obpazosanmu B Poccniickoit Deneparmu’” Ne 273-D3.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHOI 00pa30oBaTEIHHOI MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus ot 28.08.2015.
6.Paboueit mporpammsel k yueOHnky JI.C. AranacsHa, B.®. Byry3zoBa. u ap. 7-9 xmaccel: ydeOHOe mocoOue amst
obmeodpazoBaTenbHBIX opranuzanuii/B.®.byryzos. M.: IIpocsemenne, 2016.



7. Pab6oueit mporpammer mo reomerpun k YMK JIL.C. Aranacsna, B.®. Byry3zoBa. 7-9 kmaccer /CocTaBHTENb
I''"I.MacnaxoBa. M.: Bako, 2014.

8. Paboune nporpammsl no yaeonukam JI.C. Artanacsina, B.®. Byry3oBa. u ap. 7-9 knaccel. - Bonrorpan: Yaurens,
2012

OOpazoBaHre B COBPEMEHHBIX YCJIOBHUSX IPH3BAHO O0ECIEUNTh (PYHKIMOHANBHYIO TPaMOTHOCTb H
COLMAJIBHYIO aIaNTalnio 00yJaroIuXcsl Ha OCHOBE MPUOOPETEHUsI UMM KOMIIETEHTHOCTHOT'O OIIBITA B chepe YUeHus,
TO3HAHUS, TPOPECCHOHATIBHO-TPYJOBOrO BHIOOpa, JIMYHOCTHOTO Pa3BUTHS, IIEHHOCTHBIX OpHEHTallUd |
CMBICIIOTBOPYECTBA. JTO MpEOIpeAesieT HallPaBICHHOCTH esel 00y4ueHus Ha (JopMUpOBaHIE KOMIETEHTHON
JIUYHOCTH, CIIOCOOHOM K >KM3HENEATeIbHOCTH M CaMOOINpPEAEIEHHI0 B WH(OPMAIMOHHOM OOIIeCTBE, SCHO
TIPE/ICTABIISIIONIEH CBOM MOTEHIMAIbHBIE BO3MOKHOCTH, PECYPCHI M CITIOCOOBI pean3aliil BEIOPAHHOTO KM3HEHHOTO
MyTH.

Lenn o0yyeHust reoMeTpUH:

®  OBJIQ/ICHHE CUCTEMOI I'€OMETPUYECKIX 3HAHUI U YMEHHH, HEOOXOAUMBIX ISl MPUMEHEHUS B
NPaKTHYECKOW JeSTeIbHOCTH, U3yUYeHHs] CMEXKHBIX JUCIUILUIMH, TPOJIOIKEHUS 00pa30BaHus;

®  HHTEIUIEKTyalbHOE Pa3BUTHE, (POPMHUPOBAHNE KAYECTB JIMYHOCTH, HEOOX OJTUMBIX YEJIOBEKY JJIsI
TIOJIHOI[EHHOM JKU3HHU B COBPEMEHHOM OOIIIECTBE: SICHOCTh M TOYHOCTh MBICIH, KDUTHYHOCTH MBIIUICHUS 1
UHTYHIINH, JIOTHYECKOE MBIIUIEHHUE, 3JIEMEHTHl AJITOPUTMUUECKON KYJIbTYpPbI, IPOCTPAHCTBEH HBIX
NPEJICTaBICHUH, CIIOCOOHOCTH K MPEOIONEHHIO TPYTHOCTE;

e  (opmupoBanue mpeacTaBieHni 00 UAEIX U METOJaX MaTEMaTHKU KaK YHUBEPCAJIbHOTO SI3bIKa HAYKU U
TEXHUKH; CPEACTBA MOACIUPOBAHUA SIBIICHUH U IpOonIECCOB;

° BOCIIUTAHUE KYJBTYPBI JIUYHOCTHU, OTHOIICHU K MATEMATHKE KaK K 4aCTHU OGHLG‘{GHOBC‘ICCKOﬁ KYJbTYpPBHI,
INOHUMAaHHA 3HAYUMOCTU MAaTEMATHUKU JJI51 HAYYHO-TEXHUYECKOTr O Iporpecca;

HpennonaraeTCﬂ pcain30BaThb KOMHCTCHTHOCTHblﬁ, .]'II/I‘-IHOCTHO-OpHeHTHpOBaHHLIﬁ, HeﬂTeHLHOCTHBIﬁ nmoaxoabl,
KOTOPBIE ONMPEACISIOT 3aa4M 00yIeHHUSI:

e npuoOpeTeHKe 3HAaHUH U YMEHUIT JUIsl KCIIOJIb30BAHUSI B PAKTUYECKON JISSITENNbHOCTH U TTOBCETHEBHOM
KHU3HU;

®  OBJIQJICHUE CIIOCOOAMU TTO3HABATEIbHON, MHPOPMAIIMOHHO-KOMMYHHKATUBHOM U pedIeKCUBHON
JEATEIbHOCTH

®  OCBOCHHE NI03HABATENbHOM, HH()OPMALMOHHOM, KOMMYHUKAaTHBHOMU, peIeKCHBHOI KOMITETCHIUSMMY;

®  OCBOCHHUE OOIIEKYIbTYPHOH, IPAKTHYECKOW MaTEeMaTHYECKOH, COLMAbHO-TMYHOCTHOW KOMIIETEHIIUSIMHY,
YTO MpeATNoIaraer:

- obwexymbmypHyio komnemenmuocmo (HOpMHUpOBaHUE MPEICTABICHUN 00 UICIX H METOJaX MaTEMaTUKH,
0 MaTeMaTUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJEINPOBAHMUS SIBIICHUH U TIPOLIECCOB;
(opMHpOBaHHE TOHUMaHU, YTO FeOMETpUIecKre (GOPMBI ABISIOTCS HACATM3UPOBAHHBIMH 00pa3aMu
peaybHBIX OOBEKTOB);

- NPAaKmMu4ecKkyio MamemMamuieckyio Komnemenmuocms (OBIaJEHUE A3bIKOM [€OMETPHH B YCTHON U
MCbMEHHOU (popMe, TeOMEeTPUYECKUMH 3HAHUAMH M yMEHUSAMH, HEOOXOIUMBIMH [UIS H3Y4 CHUS
HIKOJIBHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUINH; OBJIAJICHUS IPAKTUYECKHMHU HaBbIKAMH HUCIIOIb30BaHUS
reOMETPUYECKUX MHCTPYMEHTOB UL H300paXKeHHs1 (PUIYp, HAXOXKASHUS UX pa3MepoB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmHocmy (Pa3BUTHE JTOTHUECKOTO MBIIIJICHHS, alTOPUTMUYECKON
KYJBTYPBI, IPOCTPAHCTBEHHOT'O BOOOPasKeHUS, HHTYHIINH, KOTOPbIe HEOOXOIUMBI IS IPOAOIKEHHS
00pa30BaHMA U Ul CAMOCTOSTENIFHOMN NeATENbHOCTH; (OPMUPOBAHUE YMEHUS IIPOBOANTH aPTYMEHTALIUIO
CBOETO BHIOOpA MIIM XO/1a PEIICHUs 3a[aul; BOCIIMTAHUE CPEACTBAMH MaTEMAaTHKH KyJIbTyphl INIHOCTH
yepe3 3HAKOMCTBO € HCTOPUEH TE€OMETPHH, YBOIIOIMEH reOMETPUISCKUX HILH).

Komnemenmnocmmuwtit no00xo0 omipenernsier Cleayromre 0COOCHHOCTH PEIbABICHIS COICPKaHsI 00pa30BaHMS: OHO
NIPEJCTABIEHO B BHUIE TPEX TEMATHYECKHX OJIOKOB, 0OECTIEUMBAIONIMX (POPMUpPOBAHHE KOMIIETEHIMH. B mepBom
OJI0KE€ TIPEACTABICHBI IUIAKTHUECKHE CIWHHIBI, OOECIICUYMBAIOIINE COBEPIICHCTBOBAHUE TI'€OMETPHUCCKUX
HaBBIKOB. BO BTOpOM - IMIOAKTHYECKHE EOUHMUIIBI, KOTOPBIE COZIEp)KAaT CBEACHMS W3 WMCTOPHUH TEOMETPHH. OJTO
cozieprkaHue 00ydeHus SBISIeTCs 0a30i sl pa3BUTHA KOMMYHHKATHBHOW KOMIETCHIINN ydanmxcs. B TpeTtbem Oioke
TIPE/CTABIICHB TUIAKTUYECKHE EIUHHIBL, OTpakalomue HH(OPMAIMOHHYI0 KOMIIETEHIIMIO M OOECTICUMBAOIINE
pa3BuTHE Y4eOHO-TI03HABATENFHOMN 1 Pe(pIeKCUBHON KOMITETCHITHH.

[NpuHIMnE! oTOOpa comepkaHWS CBSI3aHBI C MPEEMCTBEHHOCTHIO Iefiel 0Opa3oBaHMs Ha Pa3NIMYHBIX CTYIEHAX |
YPOBHSIX OOyYEHHs], JIOTMKOW BHYTPHIPEIMETHBIX CBsI3€H, a Takke C BO3PACTHBIMH OCOOCHHOCTSIMH DPA3BUTHS
yJanmxcs.

Juunocmnas opuenmayus 0Opa3oBaTEILHOTO IPOLIECCA BBISBISIET IPHOPUTET BOCIIUTATENIBHBIX M Pa3BUBAIOIINX
neneid 00yueHus. CiocoOHOCTh yJanuxcsi TOHUMATh MPUYUHBI 1 JIOTHKY Pa3BUTHS MAaTEMAaTHIECKUX MPOLIECCOB
OTKpBIBAET BO3MOKHOCTb /IS OCMBICTIEHHOT'O BOCIIPHSITHSI BCETO PA3HOOOpa3Hsi MUPOBO33PEHUYECKHX,
COIMOKYJBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBpEMEHHOM MHpe. CrcTeMa y4eOHBIX 3aHSITHII IpU3BaHa
CHOcO0CTBOBATH PA3BUTHIO IMYHOCTHOM CaMOMACHTU(HUKALNH, TYMaHUTAPHOHN KyJIbTYpPHI IMIKOJIBHUKOB, MX
MIPHUOOIIEHHIO K €CTECTBEHHO-MAaTEeMaTHIECKOH KYJIbTYpe, MOTHBAIIMK K COLMAIbBHOMY MTO3HAHHIO U TBOPYECTRY,
BOCTIMTAHHMIO JJNYHOCTHO ¥ OOIIIECTBEHHO BOCTPEOOBaHHBIX KAYECTB, B TOM YHCIIE TPaskIaHCTBEHHOCTH,



TOJICPAaHTHOCTH.
[eamenvnocmublii H00X00 OTPaXaeT CTPATETHIO COBPEMEHHON 00pa30BaTEIFHON MOMUTHKHI: HEOOXOAUMOCTh
BOCIIUTAHUS YEJIOBEKA U TPaKIAHUHA, HHTCTPUPOBAHHOTO B COBPEMEHHOE €My OOIIIECTBO, HAICTICHHOIO Ha
COBEPIIICHCTBOBaHUE 3TOro odmiectBa. CucTeMa ypoKOB COPHEHTHpPOBaHA HE CTONBKO Ha Tepeavdy «TOTOBBIX
3HAHUID, CKOIFKO Ha (DOPMUPOBAHUE AKTUBHOM JTHYHOCTH, MOTHBHUPOBAHHOH K CAMOOOPa30BaHMUIO, 00JIaJat0MIeH
JIOCTaTOYHBIMU HABBIKAMH U IICUXOJIOTMIECKUMH yCaHOBKAMH K CAMOCTOSATEIFHOMY TIOHCKY, OTOOPY, aHAIN3Y U
HCTIOJIE30BAHUIO HHPOPMAITIH. DTO IIOMOXKET BBITYCKHUKY aJalTHPOBATHCS B MUPE, TIe 00heM HH(GOPMAIIUU PACTET B
TEOMETPHUYCCKON POrPECCHH, TIC COIMAIbHAS U PO(ECCHOHANBHAS YCICITHOCTh HATIPSAMYIO 3aBHCAT OT
MTO3UTUBHOI'O OTHOIIICHUS K HOBAIMSIM, CAMOCTOSITEIbHOCTH MBIINUICHHS M HMHUIUATUBHOCTH, OT TOTOBHOCTH
MIPOSIBIIATH TBOPYCSCKUH MTOJXOM K JIETY, UCKaTh HECTaHAAPTHBIC CIIOCOOBI PEIIeHUs IPOOJIeM, OT KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS C JIFOJIBMHU.

Junaxtudeckas MoAeNb 00y4EHHS U MeJarOrMYecKre CPeICTBa OTPAKAIOT MOJEPHU3AIIMIO OCHOB y4eOHOT O
poriecca, uX MePEOPUCHTAIUIO Ha JJOCTHKCHNE KOHKPETHBIX PE3YJILTATOB B BUIC CPOPMUPOBAHHBIX YMEHUH U
HABBIKOB yJaIUXCsl, 000OIICHHBIX CIIOCOOOB JCATEILHOCTH. DOPMUPOBAHKE IIETOCTHBIX MPEICTABICHUN O
TeOMETPHUH OYIET OCYIIECTBIATHCS B X0 TBOPUCCKON JCATEIHHOCTH YYAIHXCSl HA OCHOBE JINYHOCTHOTO
OCMBICJICHHSI TEOMETPUYESCKUX (DaKTOB U SIBJICHHA. 0c000€ BHUMAaHHE YACISICTCS O3HABATEILHOW aKTUBHOCTH
yYalmxcs, iIX MOTUBUPOBAHHOCTH K CAMOCTOSITEIBHON y4eOHOW pabore. DTo npeanonaraer Bce 0ojiee IMUpOKoe
HCTOJIb30BaHUE HETPAIUIIUOHHBIX (DOPM YPOKOB, BTOM YHKCIIC METOIAMKH JICTOBBIX U POJICBBIX UIP, TPOOIEMHBIX
JUCKYCCHIA, MEKITPSIMETHBIX HHTCTPUPOBAHHBIX YPOKOB UT.]I.

[TmaHupyeTcs UCTIONB30BaHKUE CIICAYIONIMX TEXHOJIOTHI B MPEMOIaBaHIK MIPEAMETa:

o TEXHOJIOIH IIOJIHOI'O yCBOCHI/IS[;
®  TEXHOJIOTHH 00yUYEHHs Ha OCHOBE PEIICHUS 3a7ay;
o TEXHOJIOr'n1 O6y‘IeHI/I$[ Ha OCHOBE€ CXEMAaTUYCCKHX U HOBBIX 3HAKOBbIX MOﬂeﬂeﬁ.

JJist ecTecTBEHHO-MaTeMaTHYECKOr0 00pa30BaHMs IIPHOPUTETHBIM MOXKHO CUUTATh Pa3BUTHE YMEHUIt
CaMOCTOATEIbHO U MOTUBUPOBAHHO OPraHU30BbIBATH CBOIO HOSHaBaTeJ'ILHy}O, HCII0JIb30BATh 3JICMCHTbBI IPUYHNHHO-
CJIE/ICTBEHHOT'O U CTPYKTYPHO- ()YHKIIMOHAJILHOTO aHAJIN3a, ONPEJIEIATh CYIIECTBEHHBIC XapaKTEPUCTHKH
U3y4aeMoro o0beKTa, CaMOCTOSITEIBHO BEIOMPATh KPUTEPHH JIJIsl CPABHEHUSI, COMIOCTABIICHHSI, OLIEHKU U
knaccudukamu 00bEKTOB - B TIPOrpaMMe ATO SBISIETCS OCHOBOM LISl TIeJIeTIOIaraHusl.

W3yuenne reomerpuu B 7-9 Knaccax HalmpaBJIeHO HA JOCTH)KEHHUE CISIYIONIUX IeJieil:

Hamnpasnenue pa3Burus KomnereHuuu

® pPa3BHUTHE JIOTHYECKOTO U KPUTUUECKOTO MBILUICHHUS, KYJIbTYPbI PEUH;

® BOCHHTaHHME KayeCTB JIMYHOCTH, OOECIEYMBAIOIINX, YBAXKEHHE K HWCTUHE WU
KPUTHYECKOTO OTHOILIEHHSI K COOCTBEHHBIM U YY)KUM CYXKJICHHSIM;

e (dopMHpOBaHHE Yy YyYAlIMXCS HMHTEUICKTYaJbHOW YECTHOCTH W OOBEKTHBHOCTH,
CMOCOOHOCTH K TPEOJOJICHUI0 MBICIHUTENBHBIX CTEPEOTUIIOB, BBITCKAIONIMX W3
OOBIEHHOI'O OITBITA

e (opMHpPOBAaHUE KAYECTB MBIILICHHS, HEOOXOAUMBIX Ul aalTal[id B COBPEMEHHOM
“H(OPMAIMOHHOM O0IIIECTBE;

® pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MAaTEeMaTHYECKUX
criocoOHOCTEH

JImaHocTHOE

o dopMupoBaHHE NpENCTaBICHHA 00 HAESX M O METoJax MaTeMaTUKH Kak 00
YHHBEPCAIbHOM S3bIKE HAYKH U TEXHUKH, YACTH OOLIEUEIOBEUECKOH KYIBTYPHI;

e VYMeHHe BHUIETh MaTEMAaTHYECKYIO 3aJady B OKPYXKAaIOIIeM MHpE, HCIIOIb30BaTh
MaTeMaTH4YeCKUe CpPEeICTBAa HAIVIAHOCTH  (PUCYHKH, UYEPTEXH, CXEMBI) Ui
MeranpeameTHoe WIUTIOCTPALMH, UHTEPIIPETalHH, apTyMEeHTAIHH;

e OsBjajgeHHe yMEHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOIHE 3aBHCHMOCTH,
OOHapy)XEHHbIE IyTeM PacCMOTPEHHUS OTAENBbHBIX YacCTHBIX CIy4aeB, UMEIOT olliee
3HaUeHHE U PacHpOCTPaHIIOTCA Ha Bce (DUTYpHI ONpeNeNieHHOro BUIa, U, KPOME TOro,
BBIPa0aTHIBATH MOTPEOHOCTH B JIOTHIECKOM 0OOCHOBaHHHU 3aBHCUMOCTEN

e BrisBieHne NpakTHUECKOW 3HAYUMOCTH HAYKH, € MHOTOOOpPa3HBIX MPWIOKEHIH B
CMEXHBIX TUCHUITIMHAX 1 TOBCETHEBHOMN JIESITENbHOCTH JIIOJICH;

Ipenmernoe e Co3manme (QyHmamMeHTa I MAaTEMaTHYecKOro  PasBUTHA, (POPMHUPOBAHMS
MEXaHU3MOB MBIIIICHUS, XapAaKTEPHBIX U MAaTEMAaTHIECKOH eI TeTbHOCTH.

Ha YPOBHE OCHOBHOI'O O6III€FO 06pa3OBaHI/I$I 3aaa4uun y‘le6HI>IX 3aHATHI OIPCACIICHbI KaK 3aKPCIJICHUC yMeHI/II\/‘I
PA3ALIIATH MPOLECCChI HA 3TAllbl, 3BCHbs, BBIACIATD XapAKTCPHBIC MPUYIHMHHO-CICACTBCHHBIC CBA3U, ONIPEACIIATH
CTPYKTYPY 00BEKTa IIO3HAaHWA, 3HAYNMBIC q)yHKIII/IOHaJ'ILHLIe CBA3HU U OTHOLICHUSA MCKAY YaCTAMMU LICIOr 0,
CpaBHUBATL, COITOCTABJIATD, KJ'IaCCI/I(i)I/IIII/IPOBaTL, PaHXUPOBATH 00BEKTHI 11O OJHOMY HUJIN HECKOJIbKHUM
OPEAJIOKCHHBIM OCHOBAHUAM, KPUTCPUAM. HpI/IHIII/IHI/IaJ'IBHOC 3HAa4UCHUC B paMKax Kypca r[pI/I06peTaeT YMEHHC



pas3nuyath (HaKkThl, MHEHHS, JJOKA3aTEeIbCTBA, THIIOTE3bI, AKCHOMBI

[1pu BBIMIOTHEHUH TBOPYECKHUX PAbOT GOPMUPYETCS YMEHHE OMPEACIIATh aIeKBaTHBIE CIIOCOOBI PELICHHS
y4eOHOI 3a/1a4i Ha OCHOBE 3aJ[aHHBIX AIITOPUTMOB, KOMOHHHPOBATH N3BECTHBIC ATOPUTMBI ICSITEIBHOCTHU B
CHUTYallUsIX, HE TIPENOIATaOIINX CTAHAAPTHOIO MPUMEHEHHS OTHOTO U3 HUX, MOTUBHPOBAHHO OTKA3BIBATHCS OT
o0paslia IesaTeIbHOCTH, UCKaTh OPUTHHAIBHBIC PEIICHHUSI.

VYuaiuecs TOMKHBI IPHOOPECTH YMEHHUS IO (POPMHUPOBAHHIO COOCTBEHHOTO allTOPUTMA PELICHHUS
MO3HABATENBHBIX, (HOPMYITHPOBATH MPOOIEMY U IIEH CBOCH pabOThI, ONPEACIATh aJIeKBATHBIC CIOCOOBI i METO/IBI
pelIeHus 3a1a4ur, MPOrHO3UPOBATh OXKUIAEMBIH PE3yIIbTAT U COMOCTABIIAT €r0 ¢ COOCTBEHHBIMHU [€OMETPUUCCKUMHU
3HAHUSIMHU. YYaIlnecs! JOKHBI HAYIUThCS MPEACTABIATh PE3yNbTaThl HHIUBUIYALHONW U TPYIIIOBOI
MO3HABATENBHOM AEATEIBHOCTH B (popMax KOHCIIEKTa, pedepara, pelieH3 M.

Ha ypokax ydamuecs MOTyT Oolice YBEpPEHHO OBJIAIETh MOHOJOTHYECKOW M JUATOIHYECKOH peusbio,
yYMEHHEM BCTYMaTh B peueBOe OOIICHHE, YYacTBOBATh B Juanore (MOHHMATh TOYKY 3pEHHs COOeCeqHHKA,
MPU3HABATh MPAaBO HA WHOE MHEHHWE), MPHBOAUTH MPUMEPHI, MOAOHPATh apryMeHThI, nepedpa3upoBaTh MBICID
(OOBSCHATH «HHBIMH CJIOBaAMH»), (HOpMYIHpOBaTh BBIBOJBL JlJisi pellleHHs MO3HABATENHHBIX W KOMMYHHKATHBHBIX
3a/ad  y4yaluMCsl TPEAJIaraercsl MCMONb30BaTh pa3iMyYHbIe HCTOYHHKH HH(DOPMAIMH, BKIFOYAs SHIHKIONCINH,
CIIOBapH, MHTEPHET-PECYpChl U Apyrue 0asbl JAHHBIX, B COOTBETCTBHHM C KOMMYHHMKATHBHOH 3ajaucii, cdepoit u
cHTyalieil oOIIeH!s OCO3HAHHO BBHIOMpPATh BHIPA3UTENbHBIC CPENCTBA SI3bIKA M 3HAKOBBIC CHUCTEMBI (TEKCT, Tabnuia,
cxema, ayIMOBU3YaTbHBIHA PSJ U 1p. ).

AKIIEHTHPOBAaHHOEC BHUMAHHUE K TIPOIYKTUBHBIM (hOopMaM yueOHOU AeSITeILHOCTH MPEATONAraeT aKTyaTH3alio
UHPOPMAYUOHHOU KOMREmeHmHOCIU  yuawjuxcs: (GOPMUPOBAHUE NMPOCTEHIINX HABBHIKOB PAa0OTHI ¢ HMCTOYHUKAMY,
MaTepHaIaMH.

bonpiryro 3HaYUMMOCTb  OOpA3OBaHUA COXPAHIET  UHPDOPMAYUOHHO-KOMMYHUKAMUBHAS  OCATNeTbHOCHb
yuawuxcs, B paMKax KOTOPOW pa3BHBAIOTCSI YMEHHS W HABBIKH MMOWCKa HYXHOW WH(OPMAIMH IO 3aJaHHON TeMe B
HNCTOYHHUKAX PA3JIMYHOIO THIIA, U3BJICUCHUSA HeO6XO}]HMOI>II I/IHd)OpMaLII/II/I U3 WCTOYHHKOB, CO3JaHHBIX B pPa3IMYHbIX
3HAKOBBIX cHUCTeMaX (TeKCT, Tabuuia, rpaduK, AuarpaMma, ayIuoBH3YalbHbBIA Psijl U JIp.), TepeBojia MHPOpMAIMH 13
OIIHOM 3HAKOBOW CHCTEMBI B JPYTYIO (M3 TeKCTa B TaONMIy, U3 ayIHUOBH3YyaJIbHOTO DPsifa B TEKCT W Jp.), BbIOOpa
3HAKOBBIX CUCTEM aJICKBATHO MMO3HABATELHON U KOMMyHHKaTHBHOﬁ CUTyalluu, OTACICHUA OCHOBHOM I/IHd)OpMaLH/II/I oT
BTOPOCTEIEHHON, KPUTUYECKOTO OLEHHMBAHMS JOCTOBEPHOCTH HOIY4EHHOM HMH(OpMALWM, IIEpefadd COXCpIKaHMSA
nH(pOpPMaLMK AeKBATHO IIOCTABIEHHOM LelM (CKaTo, IOJIHO, BEIOOPOUYHO). Yuarumecs NOJDKHBI YMETh PasBEPHYTO
00OCHOBBIBAaTh CYXICHHS, [aBaTh OIpPENEICHMsS, IPUBOAUTH JOKa3aTenbcTBa (B TOM 4YHCIE OT IIPOTHBHOIO),
OOBACHATH U3YUEHHBIE TOJIOKEHUS Ha CAMOCTOSTEIBHO MOOOPAaHHBIX KOHKPETHBIX IPUMEpax, BIIaJeTh OCHOBHBIMU
BUIAMH IIyOJIMYHBIX BBICTYIUICHHH (BBICKa3bIBaHMS, MOHOJIOT, JUCKYCCHS, MTOJIEMHKA), CIIEA0BATh ITHYECKUM HOpMaM
U IpaBWIaM BeIeHWs quajora, auciyta. [Ipennonaraercs yBepeHHOE UCHONB30BAHKE YHALIUMUCS MYJIbTUMEIUIHBIX
PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTWH Ui 00pabOTKH, Nepeady, cucreMaru3auu nHdopManuy, co3fanus 0a3
JQHHBIX, IPE3EHTALIMH PE3yIbTaTOB [103HABATEILHOMN 1 MPAKTHYECKOH e TEIbHOCTH.

CraHzapT OpHEHTHPOBAaH Ha BOCIIMTaHHME IIKOJIBbHMKA-TPAKIAHMHA M MaTprora Poccum, pasBUTHE DYXOBHO-
HPaBCTBEHHOTO MHpPA IIKOJBHHKA, €ro HALMOHAJIHHOTO CAMOCO3HAHMA. OTH MOJNOKEHHS HAIUIM OTPaKEHHE B
COIep)KaHuKM  YpOKOB. B mporiecce 0Oyd4eHUs JOMKHO ObITh COPMHUPOBAHO YMEHHE (OPMYIHUPOBATH CBOU
MHPOBO33PEHYECKHE B3TILIBI M Ha 3TOM OCHOBE - BOCIIUTAHHS IPAKIAHCTBEHHOCTH M [IATPHOTH3MA.

O61mas xapakTepucTuKa Kypca reomeTpuu B 7-9 Kiaccax

B kypce yCIOBHO MOXKHO BBIIENNTH CIEAYIONME COAEp)KaTelbHble JimHWM: «HarmsamgHas reomerpus»,
«[eomerprueckie Qurype», «3Mmepenne reomerpudeckux Benmmuub», «KoopauHate, «Bekrope», «Jlormka u
MHOXECTBa», «I €OMETPHS B NCTOPUUECKOM Pa3BUTUID.

Marepuai, OTHOCSITHIIHCS K THHIA «HarisnHas reoMmerpusdy (3IeMEeHThl HAIJSITHON CTEpEeOMETPHH), CIOCOOCTBYET
Pa3BUTHIO IPOCTPAHCTBEHHBIX MPE/ICTABICHNN YJaIMXCsl B paMKax W3YydeHHS TUIAHIMETPHH.

Conepxanne pasnenoB «['eomerpudeckue ¢urype»» u «/3MepeHne reoMeTpuyecKnX BEMYWH» HaleNeHO Ha
TIOJTy4eHNE KOHKPETHBIX 3HAHUN O FeOMETPUYECKOi (purype kak BakHEHIIIeH MaTeMaTUYECKOH MOJICNH ISl OTTHCAHUS
oKpyxatomero mupa. CrcTeMaTHdeckoe W3ydeHHE CBOWCTB T€OMETPUUYECKUX (UIYp MO3BOJHUT PA3BUTH JIOTHIECKOE
MBIIIJICHWE W TI0KA3aTh NMPHMEHEHHE 3THX CBOWCTB MPH PEMICHHH 331ad BBIYHUCIUTEIBHOrO M KOHCTPYKTHBHOI'O
XapakTepa, a TAKXKE P PELICHUN MPaKTHIECKUX 3a/1a4.

Marepuai, OTHOCAIIMICA K COAEpKaTenbHbIM JIMHUAM «KoopnuHaTeDy M «BeKTOpbl», B 3HAUMTENBHON CTETIEHU
HecéT B cebe MEXIpeAMETHbIE 3HaHUSA, KOTOPbIE HaXOAT MPUMEHEHHE KaK B Pa3INYHBIX MaTEMaTHIECKUX
JWICIMIUINHAX, TAK ¥ B CMEKHBIX TPEIMETaX.

OcoOeHHOCTRIO JHMHUM «JIOTMKa M MHOXKECTBA» SBIAETCS TO, YTO TPEICTABICHHBIA 3/IECh MaTepHal
TIPENMYIIECTBEHHO H3Yy4aeTcsi MPU PAacCMOTPEHWH pa3JIMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOUIMH MaTepHal
HaIleJIeH Ha MaTeMaTHIeCKOe Pa3BUTHE yJaIlnuxcs, OPMUPOBAHHUE Y HUX YMEHHS TOYHO, CXKATO M SICHO M3JIaraTh
MBICIIH B YCTHOH M MUCBMEHHOH PEYH.

Jlvansa «I'eoMeTpust B NCTOPUYECKOM Pa3BUTUI TIpeAHA3HAYeHa JUTsl ()OPMUPOBAHMUS NIPEICTABICHHUI O TeOMETpHUI
KaK YacTH YEIOBEUECKOW KYJIbTYpBI, ISl OOLIEr0 Pa3BHTHS IIKOJIBHUKOB, /U CO3JAHUS KyIbTYpPHO-HCTOPHYECKOMN
cpenbl 00yJIeHHs.



ABTOpCKHe IPOrPaMMBbI, H2 OCHOBE KOTOPBIX pa3padorana padouyasi mporpamMmma.

1.Pabouas nporpamma kx y4eOHuKy JI.C. ArtanacsHa, B.®d. Byry3zoBa. u np. 7-9 kmaccel: yueOHOE mocobue uis
obmeodpazoBaTenbHbIX opranmzanuii/B.®.Byry3zos. M.: [Ipocsemenne, 2016.

2. Pabouas mporpamma mo reomerpun kK YMK JI.C. Atanacsna, B.®. Byry3oBa. 7-9 kmaccel /CocTaBHUTEND
I"'.MacnakoBa. M.: Bako, 2014.

3.Paboune mporpammsl o yueoHukam JI.C. Atanacsua, B.®. Byry3osa. u ap. 7-9 xiaccel. - Bonrorpaa: Yuurens,
2012

Onucanue Mecra y4e0HOIo npeaMera B y4e0HOM ILIAHE.

YuebHbrit mpenmet «I eomeTpus. 7-9 Kiaccy OTHOCHTCS K 00pa3oBaTebHOM o0macTu «MaTeMaTHKay.
B yuebHOM mmane MKOY «llIkona-uHTepHAT» Ha M3ydeHUE reoMeTpuu B 7-9 KilaccaX OTBOAMTCS 68 yacoB u3
pacueTa 2 9 B HEZICIIO B TEUCHUE KaXKIOro rojia 00yueHusl, Bcero 204 vaca.

Onucanue HEHHOCTHHIX OPUEHTHPOB COAEPKAHUSA YUeOHOIr0 mpeaMeTa.
MHOTHMM JTFOJSIM B CBOEH JKU3HH PUXOAMTCS BBIITOIHSATH JOCTATOYHO CIIOKHBIE PACUETHI, MOIb30BATHCS
0011eyoTpeONTENBHON BBIYUCIUTENEHON TEXHUKON, HAXOJUTh B CIIPABOYHHUKAX U MPUMEHSATH HY)KHbIE ()OPM yIIbI,
HCIIOJIb30BaTh MTPAKTHYECKUE ITPUEMBI TEOMETPUYECKUX U3MEPEHHH 1 TOCTPOSHUH, YNTaTh HH(OpMaLuio,
NPEJICTABICHHYIO B BU/IE Ta0JHII, TUarpamMmm, rpad)MKoB, IOHUMATh BEPOSTHOCTHBIN XapaKTep CIIy4alHbIX COOBITHI,
COCTaBJIATh HECJIO)KHBIE aJITOPUTMBI U JIP.

bes KOHKPETHBIX MATEMATHYCCKUX 3HAHUH 3aTPYAHCHO [TOHMMAaHNE IIPUHIIUIIOB yCTpOﬁCTBa " UCIIOJIb30BaHUA
COBPEMEHHOM TEXHHUKH, BOCIIPHATHE HAYYHBIX 3HAHUH, BOCHPUITHE U MHTEPIIPETAIMS pa3HOOOpa3HOit
COIIMAJIbHON, 9KOHOMHUYECKOM, onuTHdeckor nHpopmanun. Takum 00pa3oM, IpakTUIecKast MOJIEe3HOCTh
MaTEMaTUuKu 06ycn03neHa TEM, YTO €€ NIPEAMETOM SABJIAIOTCA d)yH}IaMeHTaJ'[I)HI)Ie CTPYKTYPHBI p€aJIbHOT'O MUpa:
MPpOCTPaHCTBCHHBIC (bOpMI)I 1N KOJIMYECTBCHHbIC OTHOLICHHUA - OT HpOCTeﬁLHHX, yCBanBa€MbIX B HEMOCPEACTBEHHOM
OIIBITE JIIOJIeH, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX AJIS Pa3BUTHA HAYyYHBIX M TEXHOJIOIMYECKHUX UIICH.

be3 6a3oBoii MaTeMaTHYECKOI OATOTOBKH HEBO3MO)KHO JOCTUYb BEICOKOTO YPOBHSI 00pa30BaHMs, TaK KaK BCe
0oJIpLIe CHIEUATIBHOCTEH CBA3aHO ¢ HEIOCPEACTBEHHBIM IIPUMEHEHHEM MaTeMaTHKH (IKOHOMHUKa, OH3Hec,
¢uHaHCHL, HU3MKA, XUMHUSL, TEXHUKA, HHPOPMATHKA, OUOJIOTHS, TICUXOJIOTUs U MHOTHE Apyrue). ClieaoBaTenbHo,
pacimpsieTcs Kpyr IKOIbHUKOB, A1 KOTOPBIX MaTeMaTHKa CTAHOBUTCS NPO(ECCHOHATBHO 3HAUYMMBIM IIPEIMETOM.

B coBpemeHHOM 0011€CTBE BaXKHBIM SABIISETCSA (POPMHUPOBAHIE MAaTEMAaTHYESCKOTO CTUIISL MBIIIIICHHUS,
MPOSBIIAIONIETOCS B ONPEIENICHHBIX YMCTBEHHBIX HABBIKAX.

B mpouecce MmaTeMaTH4eCKO IEITENBHOCTH B apCeHall IPUEMOB U METOJOB YeNIOBEYECKOTO MBIIILICHUS
€CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHIYKIMSA U ASIYKIHsA, 0000IIeHHEe U KOHKPETH3aIlHs, aHalli3 U CHHTE3,
KJIaccu(UKanus U cucTeMaTu3anus, abcrparupoBanue u aHanorus. C IoMOIIbI0 00bEKTOB MaTeMaTHIECKHX
YMO3AKJIIOYEHUH U NPaBHJI X KOHCTPYHPOBAHUS BCKPBIBACTCS MEXaHHU3M JIOTHYECKUX ITOCTPOCHHH,
BBIPa0aTHIBAIOTCS YMEHUs (POPMYIUPOBATh, 0OOCHOBBIBATH M JOKA3bIBAThH CY)KACHHUS, TEM CaMbIM Pa3BHBAETCS
JIOTMYECKOE MBIIIIeHHe. MaTeMaTuKe IPUHAIIEKHUT BEAYyIIas poib B (POPMUPOBAHUH aJITOPUTMHIECKOTO
MBIIUICHHUS, BOCIIUTAaHUH YMEHUS AEHCTBOBATH 110 3aJlaHHBIM aJITOPUTMaM U KOHCTPYHUPOBATh HOBEIE.

B xoze penrenus 3aga4 OCHOBHOH y4eOHOI IESITENHHOCTH Ha YPOKaX MaTEMaTUKH Pa3BHUBAIOTCS TBOpUYECKAst U
NPUKJIaJHAs CTOPOHBI MBIILTEHNUS. Mcronbp30BaHNe B MAaTEMaTHKE Hapsly C €CTECTBEHHBIM HECKOJIBKUX
MaTEeMaTHYECKUX S3BIKOB Ja€T BO3MOXKHOCTh Pa3BUBATh Y YUAIIUXCS TOYHYIO, SKOHOMHYIO U HHPOPMAaTHBHYIO
YCTHYIO ¥ IIUCHbMEHHYIO pedb, yMEHHE OTONpaTh Hanooee MOAXOISIIHE S3IKOBBIC (B YACTHOCTH, CHMBOJIMYECKUE 1
rpaduyecKue) cpeacTBa.

MateMaTiaeckoe 0Opa3oBaHHe BHOCHT CBOU BKJIaA B (hOpMHUPOBaHKE OOIIeH KyIbTypHl denoBeka. Eé
HEO0XOMMBIM KOMIIOHEHTOM SBJIAETCS 00LIee 3HAKOMCTBO C METOAAMH TIO3HAHHUS JEHCTBUTEIBHOCTH, YTO
BKJIOYAET IOHUMAaHHE JHAJICKTHYECKOW B3aMMOCBS3M MATEMAaTHKU U IeUCTBUTEILHOCTH, TIPEACTABICHUE O
npenMeTe 1 METOAE MaTEMAaTHKH, €ro OTIMYHAX OT METOIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00
0COOCHHOCTAX MPUMEHEHHS MATEMATHKH JUTS PelIeHHs] HAydHBIX M IPHUKJIAIHBIX 3a/1a4.

V3ydeHne MaTeMaTHKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKa, TIOHUMAHHUIO KPACOTHI H
U3SIIECTBA MATEMATHUYECKUX PACCYXKICHUH, BOCIPHATHIO TEOMETPHUYESCKIX (OPM, YCBOCHHIO HAEH CHMMETPHU.
V3ydeHne MaTeMaTHKN pa3BHBAeT BOOOpaKEHHE, IPOCTPAHCTBEHHBIC IPEICTABICHHS.

Hcropust pa3BUTHS MaTeMaTHIECKOr0 3HaHHS 1aeT BO3SMOYKHOCTB ITOMIOHUTH 3aIlac HCTOPHKO-HAYYHBIX 3HAHUH
IIKOJIEHUKOB, COPMUPOBATD Y HUX MPEICTABICHUS O MaTEMaTHKE KaK YacTH OOIIeYeTI0BEYESCKOM KyIbTYpEL.
3HaKOMCTBO C OCHOBHBIMH UCTOPHIECKUMH BEXaMH BO3HUKHOBEHHUS M Pa3BUTHS MaTEMaTHIECKOW HAYKH,
cyap0aMy BETMKHX OTKPBITHH, NMEHAMH JIIOJIeH, TBOPUBIIHX HayKYy, JOKHO BOMTH B MHTEIJIEKTYaJIbHBIA Oarax
KaXJIOTO KyJIBTYPHOTO YeJIOBEKa.



JII/I‘IHOCTHI)IC, METANIPEAMETHBIC M TIPEAMETHBIC PE3YJIbTAaThbl OCBOCHUA

colepKaHus Kypca
HporpaMMa obecreynBaer JOCTUIKCHUEC CICAYIOIIUX PC3YyJIbTAaTOB OCBOCHUA O6pa3OBaT€HBHOﬁ

MIPOTpaMMBbl OCHOBHOTO 001Iero o0pa3oBaHuUs:
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2)

3)

4)
5)
6)
7
8)
1)
2)
3)

4)

5)

6)

7)

8)
9)
10)

11)

12)
13)

14)

15)

JUYHOCMHbLE:
(¢bopMuUpOBaHHE OTBETCTBEHHOT'O OTHOIIECHHUS K YYEHUIO, TOTOBHOCTH U COCOOHOCTH
oOydaromuxcs K caMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTUBAIIUU K OOYUYEHHIO U 110
3HaHHIO, BEIOOPY JanpHelnero oopasoBanus Ha 0a3e OPpUEHTHUPOBKH B MHUpe podeccuii n
npo¢ecCHOHANBHBIX MPEANOYTEHNH, OCO3HAHHOMY IMOCTPOEHHUIO HHIMBHYyaJIbHONH 00pa3oBaTeIbHOM
TPAEKTOPHUH C YIETOM YCTOWUHMBBIX MO3HABATEIHHBIX HHTEPECOB;
(hopMHUpOBaHHE IIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ U OOLIECTBEHHOI NPaKTUKWY;
(dbopMupoBaHUE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHHUYECTBE CO
CBEpCTHUKAMU, CTAPLIIUMHU ¥ MJIAJIIUMH B 00pa30BaTEbHON, OOIECTBEHHO MOJE3HOH, y4eOHO-
UCCIIEIOBATENbCKONH, TBOPUECKOW M JPYrUX BUAAX JesATENbHOCTH;
yYMEHHE SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIHU B YCTHOW M MUCHbMEHHOW pe4u, MOHUMATh
CMBICJI TIOCTaBJICHHOW 3a/1a4M, BEICTPAMBATh apTyMEHTAIMIO, IIPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI;
KPUTHYHOCTh MBIIIJIEHUS, YMEHUE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHHIE BHICKa3bIBaAHMUS,
OTIIMYATh THIIOTE3Y OT (akTa;
KpCaTUBHOCTb MBIIIJICHWA, UHUIIUATHUBA, HAXOAYHUBOCTDb, AKTUBHOCTDb NPHU PCUHICHUU TCOMETPUUCCKUX
3ajzay4;
yMeHHE KOHTPOJIMPOBATh MPOLECC U Pe3yJbTaT Y4eOHON MaTeMaTHUECKOW NIeATeIbHOCTH;
CIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHYECKIX 00bEKTOB, 3aJa4, pElIeHUH,
paccyxaeHuil;
Memanpeomemuule:
YMEHHUE CaMOCTOATCIBbHO INNIAaHUPOBATH AaJbTEPHATUBHBIC IIYTH JOCTHUKCHUSA ueneﬁ, OCO3HaHHO
BbIOMpaTh Haubosee 3¢ PeKkTUBHBIE CIOCOOBI penleHns yueOHbIX U TT03HABATENIbHBIX 3aJ1ay;
YMEHHUE OCYIIECTBJISTh KOHTPOJIb IO PE3YIBTATy U IO CIIOCO0Y NeHCTBUSA Ha YPOBHE NPOU3BOJIBHOTO
BHUMAaHUSA U BHOCHTH HEOOXOAMMBIE KOPPEKTUBBI;
yMEHHE aJleKBAaTHO OLIEHMBATh IPaBHUIBHOCTh MJIM OIIMOOYHOCTH BHINIOJNIHEHU yueOHOIl 3aaun, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIEC BO3MOXXHOCTH €& peIIeHH;
OCO3HaHHOE BJaJeHUE JOTHYECKUMH ACHCTBUAMHM ONpeaesie HUs MOHATHH, 0000IEeHN s, yCTaHOBICHUS
aHAJIOTHH, KIaccu(PUKAIUKM Ha OCHOBE CAMOCTOSATENHHOTO BEIOOpPAa OCHOBAHUI M KPUTEPHUEB,
YCTAHOBJIEHUS POJIOBUAOBBIX CBS3EH;
YMEHHE YCTaHaBIMBATh MPUUUHHO-CIEACTBECHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYXKICHHE,
yMO3aKJItoueHue (MHIyKTUBHOE,
JeJyKTUBHOE U 10 aHAJIOTUU) U BBIBOJBI;
yYMEHHE CO37aBaTh, IPUMEHATH U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIHNYECKHE CPEACTBA, MOIEIH H
CXEMBI [ pellleHUs1 yueOHbIX U NMO3HaBaTENbHBIX 3a/a4;
yMEHUE OpPraHU30BBIBATH YyUEOHOE COTPYIHMYECTBO U COBMECTHYIO IEATECIBHOCTH C YUUTEIEM U
CBEPCTHUKAMU: ONPENEIATh LENH, pacupeaessaTs QyHKIUNA U POJIH YyYaCTHUKOB, O0OLINE CIOCOOBI
paboTsl; yMeHHe paboTaTh B TpyIIe: HAXOAUTH o0lIee pelleHne 1 pa3pemarsh KOHQIUKTH Ha
OCHOBE COTJIACOBAHUA MO3ULHNA U y4€Ta HHTEPECOB; CIYMATh MapTHEPA; (HOPMYIHUPOBATH,
apryMeHTHPOBAaTh M OTCTaMBAaTh CBOE
MHEHHUE;
¢bopMupoBaHUE U pa3BUTHE yIeOHOW U OOMIIEMONB30BATEIFCKON KOMIIETEHTHOCTH B 00J1aCTH
HCTOJIF30BAHUS HHPOPMANHMOHHO-KOMMYHHUKAaIMOHHBIX TexHonoruit (MKT-koMmeTeHTHOCTH);
IepBOHAaYaJIbHbBIC IPECTABICHUS 00 UIEAX M O METOJAaX MAaTEMAaTHKH Kak 00 YHHUBEPCAIbHOM
SI3IKE HAYKH U TEXHHUKH, O CPEIACTBE MOACIHPOBAHHUS SBJICHUN U MPOIECCOB;
yMEHHE BHAETh MaTEMaTHIECKYIO 3a7ady B KOHTEKCTE MPOOIEMHON CUTyalluu B IPYTUX
JUCHHIUINHAX, B OKPY)KAIOMeH KU3HU;
YMEHHE HaXOJNUTh B Pa3JIMUHBIX HCTOYHHKAX HHOOPMALNIO, HEOOXOAUMYIO JUISl pENIeHUs
MaTeMaTHYEeCKHUX MpoOJIeM, U NMPEACTaBIATh €€ B MOHATHONW opMe; IPUHUMATh pELICHUE
B YCIIOBUSAX HETONHOW M M30BITOYHON, TOUHOW M BEPOATHOCTHON MHPOpPMAIIHH;
yMEeHNE NOHUMAaTh U HCIOJIb30BaTh MaTEMaTHIECKHE CPEACTBA HATIISIIHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U Ap.) IS WITIOCTPAllNH, HHTEPIPETAllNH, apTyMEHTALlNH;
yMeHHE BBIIBUTATh THIIOTE3BI IPU PEIICHNH y4eOHBIX 3a/1ad M NOHMMATh HEOOXOJUMOCTh UX
MIPOBEPKH;
yMEHHE MPUMEHATh HHAYKTHUBHbBIC M T€JYKTHBHBIE CIOCOOB paccyXAeHUH, BUJETh Pa3INUHbIE
CTPATETHH PELICHUS 3a7a4; MOHUMAaHWE CYI[HOCTH aJTOPUTMHYECKHX TPEANHCAHUA U yMEHHe
IefiCTBOBATh B COOTBETCTBHH C NMPEII0KEHHBIM aJITOPUTMOM;
YMEHHE CaMOCTOSTEIbHO CTAaBUTh II€JIH, BRIOUPATh M CO3AaBaTh aNTOPUTMBI IS pEUICHHS



yu4eOHBIX MaTeMaTHYeCKUX mpodiiem;

16) yMeHHMe MIAHUPOBATH M OCYIIECTBIATH JACATEIBHOCTb, HAIPABICHHYK Ha pelleHHE 3aaad
HCCIIEIOBATEIBCKOTO XapaKTepa;
npeomemuole:

1) oBnangeHue 6a30BBHIM MOHATHHHBIM aNMapaTOM 110 OCHOBHBIM pa3jelaM COJAEpKaHHs; MPeJACTaBICHUE
00 OCHOBHBIX H3y4aeMBIX MOHATUAX (YUCIIO, TeoMeTpHUecKas GUTypa) Kak Bax HEHIIUX
MaTeMaTHIECKUX MOJENX, MTO3BOJISIOMIMX ONKUCHIBATh M U3y4YaTh pPealbHbIe NPOLUECCH U SABICHHUS;

2) yMmeHue paboTaTh C TCOMETPHUYECKUM TEKCTOM (aHANM3UPOBATh, H3BJICKATH HEOOXOTUMYIO
nH(pOpPMAINIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW M MUCHbMEHHOU pedyn
C IpMMEHEHHEM MAaTeMaTHYECKOH TEPMUHOJIOTHH U CUMBOJUKH, UCII0JI30BaTh Pa3INuHbIE A3BIKH
MaTeMaTUKH, IPOBOJUTH KIaCCHPUKAINK, TOTHYECKUE 000CHOBAHHUS, A0KA3aTENbCTBA
MaTeMaTHIECKUX yTBEPKICHHIH;

3) oBIajeHUE HABBIKAMH YCTHBIX, THCbMEHHbBIX, HHCTPYMEHTAIbHBIX BBIUHCICHHIH;

4) oBnajJeHHE FeOMETPUYCCKHUM S3BIKOM, YMEHHUE UCIOJNB30BATh €T0 A OMUCAHUS MPEIMETOB
OKpYyXalwIero Mupa, pa3BUTHe NIPOCTPAHCTBEHHBIX MPEACTaBICHUI U N300pa3UTEIbHBIX
yMEHUH, TpUOOpEeTEHNE HABBIKOB T€OMETPUUECKUX TOCTPOE HUH;

5) ycBOeHHE CHCTEMATHYSCKUX 3HAHUN O MIOCKUX QUTypax U UX CBOWCTBAX, a TAKXKE HA HATJSIHOM
YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJlaX, yMEHHE MPUMEHATh CUCTEeMaTHIeCKHe 3HAHUS O
HUX IS pEUICHUS TeOMETPHUYECKUX U MPaKTHYECKUX 3a1au;

6) yMeHue U3MEPATH JUIMHBI OTPE3KOB, BEJTHUMHBI YIJIOB, HCIOAb30BATh (OPMYJIBI I HAXO0XKACHUA
NEePUMETPOB, IUIOManeil 1 00bEMOB reOMETPUUYECKUX QUTYD;

7) yMeHHe NIPUMEHSATh U3YYCHHBIC TOHATHS, PE3YJIbTAThl, METObI IJIs PEIICHHUs 3aay MPAKTHIECCKOTO
XapakTepa W 3aJayd U3 CMEXHBIX JUCIUILINH C UCIIOJIb30BAHUEM NMPH HEOOXOAMMOCTH CIIPABOYHBIX
MaTepHaloB, KaJbKyJIsTOpa, KOMIBIOTEPA.

[Liiannpyemble pe3yJbTaThl H3y4eHHsI Kypca reoMeTpun B 7-9 kiiaccax.

Harnsignasi reomerpust
BbinyckHUK HayuuTCs:
1) pacrmo3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOZEISIX U B OKPY)KAIOILIEM MHUPE IIOCKHE U MPOCTPAHCTBCHHbIC
reoMeTpuieckue Gpurypsr,
2) pacro3HaBaTh pa3BEPTKHU KyOa, IPSMOYTOIBHOrO MapaUIeIeNuIe1a, IPABIBHON THPaMUIbl, IWIHHAPA 1
KOHYCa;
3) ompenensTh MO JIMHEHHBIM pazMepaM pa3BEPTKH HUTYphI THHEHHBIE pa3Mepbl caMOi (UTYPBI 1 HA00OPOT;
4) BBIUHCIATH 0OBEM MPSIMOYTOIBLHOTO TAPATIJIEICITHIIE A,
BuinyckHuk noayuum 03mMoNcHOCHb !
5 eviuucinmo 066EMbL  NPOCMPAHCIMBEHHBIX 2EOMEMPUUECKUX DUSYD, COCMAGIEHHBIX U3  NPSIMOY2O0LbHBIX
napainenenunedos;
6) yerybume u pazeume npedcmasieHust 0 NPOCMPAHCMEEHHBIX 2eOMEMPULECKUX PUSYpax;
NpUMEHAMb NOHAMUE PA36EPMKYU OJiA 6bINOIHEHUS NPAKMUYECKUX PACYEMO8.

T'eomeTpuueckne Gpurypsi

BeinyckHuK HayuuTes:

1) monB30BaTHCS SA3BIKOM FEOMETPUH IS OMMCAHHS IPEIMETOB OKPY)KAFOIIETO MUpPA U UX B3aUMHOTO
PAacIIONOKEeHUS;

2) pacmo3HaBaTh U W300paXKaTh Ha YSPTEKAX M PUCYHKAX TEOMETPHICCKHE (PUTYDPBI M MX KOH(PHUTYPALHIL,

3) HaXOAWTH 3HAYEHHMS [UTHH JIMHEHHBIX 3JIEMEHTOB (DUTYp M X OTHOIIEHHMS, TpaxycHyro Mepy yriios ot 0 1o 180°,
TIPUMEHSISI OTIPE/IENICHNS], CBOMCTBA U MIPU3HAKU (PUTYp U MX IIEMEHTOB,
OTHOIICHUS QUryp (paBEHCTBO, TOI00ME, CAMMETPHH, TIOBOPOT, MApaUIeTbHBII EPEHOC);

4) omepupoBaTh Ha 6A30BOM YPOBHE MOHSTHIMH T€OMETPHUCCKUAX (DHUTYD;

5) omepupoBaTh C HAYANBHBIMH IOHSTHSIMH TPUTOHOMETPHH H BBIMOIHATH SICMEHTAPHBIC OICPALH HA[
(YHKIUSIMA YITIOB;

6) pewaTe 3a71a9H HA AOKA3aTENBCTBO, OMUPASICh HA H3YIEHHbBIC CBOMCTBA (GUTYp M OTHOLUICHUN MEXIYy HUMH U
MIPUMEHSIST N3y9IEHHBIC METO/IBI JI0Ka3aTENbCTB;

7) peluath HECIOKHBIC 3a/1a4H Ha IOCTPOCHHUE, TIPUMEHSISI OCHOBHBIE aJITOPHUTMBI TOCTPOEHUSI C MTOMOIIBIO
LUPKYIS U JTUHEHKH;

8) pemwarth MIAHMMETPUUECKIE 330341 HA HAXO)KICHHE TeOMETPHIECKUX BEIUYHH 10 00pa3iaM Wik

aJropuTMamM, peuiaTb HpOCTefIIIIHe TUIAaHUMCTPUYICCKUE 3a1a4U1 B IPOCTPAHCTBEC.



9) wu3BNEKaTh UHPOPMALIUIO O TEOMETPHIECKHX (DUTypax, MPEICTABICHHYIO Ha YepTekaX B SBHOM BHUJIC;

10) OPUMCHATH JJId PCHICHUA 3a1a4 IrCOMCTPHUICCKUC (baKTI)I, €CJIM YCJIOBHS X MPUMCHCHUS 3a/1aHbI B SIBHOM

opme;

BulnyckHUK noayuum 603MONCHOCHb:

11) osrademv memoodamu peurenus 3a0a4 HA 6bIYUCICHUSL U OOKAZAMENAbCMBA. MEMOOOM OMm
NPOMUBHO20, MEMOOOM HOO0OUS, MeMOOOM nepedopa apuUAHmMoOs8 U MemoOOM 2eOMempuie CKuUx
Mecm mouex;

12) npuobpecmu onvim npumenenus areebpauyecKo2o U MpueoHOMempuiecko20 annapama u uoeil
0BUINCEHUS NPU PEULCHUU 2eOMEMPULECKUX 3a0aU,

13) os6rademv mpaduyuonnoil cxemou peutenus 3a0ay Ha NOCMpPoeHUe ¢ ROMOWbIO YUPKYISL U
JUHEUKU: aHaIu3, nocmpoeHue, 00KA3ameabCmeo U UCCied08anue;

14) nayuumovcs pewams 3a0auu Ha NOCMPOEHUE MEMOOOM 2€0OMEMPUYECKO20 MECMAd MOYeK U
Memooom noooodus,

15) npuobpecmu onvim uccnedo8anus COUCME NIAHUMEMPULECKUX PUSYD C NOMOUbIO
KOMNbIOMEPHBLX NPO2PAMM;

16) npuobpecmu onvim evinoaHenus npoexkmosd no memam: «leomempuueckue npeobpazo08anus Ha
naockocmuy, «Illocmpoenue ompesxkoe no gopmyney;

17) Hay4uThCs HCIONB30BATH CBOMCTBA E€OMETPHUYECKUX (UIYD JUIS PEIIEHHs TUIOBBIX 3ajad, BO3HHKAIONIUX B

CHUTYalUsIX MTOBCEIHEBHON KU3HH, 33124 TPAKTHIECKOTO COIEPIKAHUSL.

OTHomenus

BBIIyCKHUK HAy4HTCH:
1)onepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSAMH: PaBEHCTBO (pUTYp, paBHBIE (UIYpBI, PABEHCTBO TPEYTrOJILHUKOB,

MapaJuIeJIbHOCTL MPSAMBIX, NEPHNEHAUKYISIPHOCTD TIPAMBIX, YIVIBI MEXKAY IMPSIMBIMU, NEPHNCHAUKYIISIP, HAKJIOHHAs,
MPOSKIHSL.

Beinycknuk noayuum 603MoiICHOCHb:
2)HCIIONB30BATh OTHOIICHHS [UIsI PELICHHUS IPOCTEHMIINX 33124, BOSHUKAOIINX B PCAIbHOM JKH3HH.

I'eomeTpHUYecKHe NOCTPOCHNS
BbinyckHUK HayuuTCs:

1)u300paxkaTh THIOBBIE IIOCKUE GUI'YPHI U GUI'YPHI B IPOCTPAHCTBE OT PYKH U € IOMOIBIO HHCTPYMEHTOB.
Beinycknuk nomyuum 603mMoiICHOCHb:

2)BBITIONHATE MPOCTEHILIE TOCTPOCHHUS Ha MECTHOCTH, HEOOXOAUMBIE B PEAIIbHOI JKH3HIL

I'eomeTpHuueckue npeodpa3oBaHus
BeinyckHuk Hayuures:
1)cTpoutsh GUrypy, CAMMETPHUYHYIO JaHHOH (UType OTHOCHTEIBHO OCH M TOUKH.
Beinycknuk nomyuum 603mMoiCHOCHb:
2)pacro3HaBaTh JBIKEHHE OOBEKTOB B OKPYIKAIOIIEM MHUPE; CHMMETPHUYHbIE (DUTYpPHI B OKPYKAOIIEM MHUPE.

H3mepeHne reoMeTpU4ecKUX BeJIMYMH

BeinyckHuK HayuuTes:

1) wucmonp30BaTH CBOMCTBA M3MEPEHUS UTHH, [UIOMIAICH 1 YIIIOB IPH PEIICHUH 3a4a4 HAa HAXOXKICHHUE AIUHBI
OTpe3Ka, JUIMHBI OKPYKHOCTH, AJIHHBI IYTH OKPYKHOCTH, TPalyCHOH MEPHI yIIIa;

2) BBIMHCIATH [UTHHBI JTMHEHHBIX JIEMEHTOB (PUI'YD U UX YIJIbL, HCTIONB3Ys (YOPMYITBI ITTMHBI OKPY)KHOCTH U JTHHBI
IYTH OKPYKHOCTH, (hOpMYIHI IDIomanen puryp;

3) BBIYMCIATH IUIOMIA/M TPEYrOJIbHUKOB, IPSMOYTOIBHAKOB, MApaJlIeiorPaMMOB, TPAMICIHi, KPYTOB U CEKTOPOB;

4) BBIMHCIATH IIMHY OKPYXKHOCTH, [UTHHY JIYTH OKPY)KHOCTH;

5) pewats 3a1a9n HA TOKA3aTENbCTBO C HCIIOIB30BaHUEM (DOPMYIT [THHBI OKPY)KHOCTH U JUTHHBI IYTH OKPY)KHOCTH,
(dhopmyn mromaneit gpuryp;

6) pemwaTe IPAKTHYECKHE 331a4H, CBSI3aHHBIC C HAXO)KICHUEM TEOMETPHIECKHX BEMYHH (MCIIONB3YsI IIPH
HEOOXOIMMOCTH CIIPABOYHHUKH M TEXHUYECKHIE CPEACTBA);

7) BBINOIHATH U3MEPEHUE [UTHH, PACCTOSHHUH, BETUUKH YIJIOB, C IIOMOMIBI0 HHCTPYMEHTOB JUTSl H3MEPEHUH [THH U
YTIIOB;

8) mpumenaTH HOPMYIBI IEPUMETPA, IUIOMIAAN U 00bEMa, ILUTOIIA (M IOBEPXHOCTH OT/IEIbHBIX MHOTOIPAaHHUKOB
TIPY BBIYMCIICHUSIX, KOTA BCE JAHHBIE NMEIOTCSI B YCIIOBHH;

9) mnpumenats Teopemy [udaropa, 6a30BbIe TPUTOHOMETPUYECKIE COOTHOIICHHS TSI BBIYUCIICHHS JIIHH,
pacCTOSIHUM, MIOIMAJAEH B MIPOCTEHIINX CIIYdasiX.



BolnycKkHUK ROYUUM 8603MONCHOCHID !
10)6viuucanmes niowadu ueyp, cocmasienHbixX U3 08yx uiu 60aee nPimMoy20IbHUKOS, NAPAIEL0ZDAMMOSE,
MPeyeoNbHUKOS, Kpyed U CeKmopa;
11)6viuucasime naowWadU MHO20Y2OILHUKOS, UCHOIb3YSL OMHOULEHUS. PAGHOBETUKOCTHU U PABHOCOCTNABNEHHOCU,
12)npuobpecmu onvim npumenenus aneebpauieckKo2o u mpueo HOMEMpUYecko2o annapama u uoetl O8UICeHUs
npu peuienuu 3a0ay Ha 6blHUCIeHIe NIOWA0el MHO20Y20lbHUKOS.
13)sbruucnams paccmosHus Ha MECMHOCMU 6 CIAHOAPMHBIX CUIY AYUSX, NIOWAOU 8 NPOCMEUUUX CLYUAsIX,
NPUMEHSMb POPMYIbL 8 NPOCMEUUIUX CUNYAYUAX 8 NOBCEOHEGHOU HCUZHU.

Koopmunatni
BbIycKHHUK HAY9IUTCS:
1) BBIYMCIATH AIMHY OTPE3KA 10 KOOPHHATAM €0 KOHIIOB; BHIYHCIISATH KOOPIUHATHI CEPEIMHBI OTPE3KA;
2) UCmoJB30BaTh KOOPAWHATHBIM METOJ ISl H3YUCHHS CBOWCTB MPSMBIX U OKPY)KHOCTEH;
3) omnpenaenaTh MPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ M300paKEHHIO Ha KOOPMHATHON TJIOCKOCTH
Buinycknuk nonyuum 6o3mosicnocms:
4) oerademv KOOPOUHAMHBIM MEMOOOM PEUeHUs. 3a0aY HA 8bIYUCTCHUEe U OOKA3AMENbCMEO;

5) npuodpecmu  Onvlm  UCNOAL30BAHUS KOMNLIOMEPHLIX NPOSPAMM OJisl AHAIU3A YACHHBIX CIYHaAes
83AUMHO20 PACNONONCEHUS OKPYIHCHOCMEL U NPAMBIX,
6) npuodpecmu Onvim GbINOIHEHUsE NPOEKmMOo8 Ha memy «lIpumenenue KOOPOUHAMHO2O0 MeMOOd NPU peteHul

3a0a4 Ha BbIYUCTIEHUE U OOKA3AMENbCIEON.

BexTopsl
BbinyckHUK HayuuTes:

1) omepupoBaTh ¢ BEKTOPaMH: HAXOAUTH CyMMY M PAa3HOCTb JIBYX BEKTOPOB, 3aIaHHBIX T'€OMETPHUYCCKH, HAXOIHUTh
BEKTOp, PaBHBIN MPOU3BEICHUIO 3aJaHHOT'0 BEKTOpa Ha YUCIIO;

2) HaXOIWThH ISl BEKTOPOB, 33JIaHHBIX KOOPAUHATAMH: JJIUHY BEKTOPA, KOOPIMHATHI CYMMBI M PA3HOCTH JIBYX U Ooree
BEKTOPOB, KOOPAMHATHI POU3BEACHHUS BEKTOPa HA YUCIIO, IPUMEHSS IPH HEOOXOIMMOCTH COUCTaTEIIbHBIH,
IIEPEMECTUTEIIBHBIN U PACTIPENEIIUTENbHBIN 3aKOHBI;

3) BBIUKCIATH CKAJSIPHOE MPOU3BE/ICHIE BEKTOPOB, HAXOIHUTh YTOJI MEK/Iy BEKTOPAMH, YCTAHABIINBATh
HNEePIEHINKYISPHOCTD MPSAMBIX.

Buinycknuk nonyuum 603moxcHocms !

4)  o6rademv 6eKMOPHBIM MEMOOOM OJIS PEUEeHUs: 3a0ay HA BbLYUCACHUE U DOKA3AMENbCIBO;

5) npuobpecmu onvim vinonnenus npoekmos na memy «llpumenenue eKmopHo20 Memooa npu peweHuu
3a0ay Ha 8blYUCTEHUEe U OOKA3AMENbCINEON.

TpeGoBaHus K YPOBHIO OArOTOBKH y4alquxcsi 7 Kjacca

ﬂOJlJICHbl 3HAMb/NOHUMAMDb: OIIpEACIICHUC TOYKH, HpHMOﬁ. OTpE3Ka, Jiy4a, yrija; CAUHUIbL
HU3MEPCHUA OTPEC3Ka, yrija, OIpCACICHUC BEPTUKAIIbHBIX U CMCKHBIX YIJIOB, UX CBOﬁCTBa;
pHapeacsICHUC MEPICHAUKYIIIPHBIX MPAMBIX; OIIPCACIICHUC TPCYTOJIbHHUKA, BUIbI
TPECYIrOJIbHUKOB, IIPU3HAKNU PABCHCTBA TPCYT'OJIbHUKOB, CBOIiCTBa paBH06eI[peHHOFO
TPEYIroJIbHUKA, OIIPEACIICHUC MCIUAHBI, 6I/ICCCKTpI/ICLI, BBICOTBI; OIIPCACIICHUC IMapaJJICIIbHBIX
IIPAMBIX, UX CBOMCTBA U MMPU3HAKHU, COOTHOIICHUC MCKAY CTOPOHAMHU U yI'JIaMH TPCYIr'OJIbHUKA,
TEOPEMY O CYMMCE YTJIOB TPECYT'OJIbHHUKA; OIIPEACIICHUC MTPAMOYI'OJIbHOTO TPCYTOJIbHUKA, €TO
CBOMCTBA U IMPpU3HAKH.

Hontcnvl ymemsp: 0003HauaTh TOUKH, OTPE3KU M PSIMbIE Ha PUCYHKE, CPABHUBATH OTPE3KU U YIJIbI,
C IOMOIIBIO TPAHCTIOPTHPA MPOBOAUTH OUCCEKTPUCY YIia; U300pakaTh MPSIMOI, OCTPBIi, Tynoi u
Pa3BepHYTHIH yIiibl; H300pakaTh TPEYTOJIBHUKHM U HAXOAUTh UX IEPUMETP; CTPOUTH OMCCEKTPHUCY,
BBICOTY U MEIMAHy TPEYTOJIbHUKA; JOKa3bIBATh IPU3HAKN PABEHCTBA TPEYTOJbHUKOB; MIOKa3bIBATh
Ha PUCYHKE Mapbl HAKPECT JIEXKAILUX, COOTBETCTBEHHBIX, OJJHOCTOPOHHUX YIJIOB, IOKA3bIBATh
IIPU3HAKH NApAJUIETbHOCTH JIBYX IIPAMBIX; JOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;
3HATh , KAKOH yroJ1 Ha3pIBAaeTCsl BHELITHUM YIJIOM TPEYrOJIbHHUKA; IPUMEHATh IPU3HAKU
IIPSMOYTOJIbHBIX TPEYTOJIBHUKOB K PELLIEHUIO 33/1a4; CTPOUTH TPEYrOJIbHUKH 110 TPEM DJIEMEHTAM.



Jloncnot 6nadems KomnemeHUUAMU: TIO3HABATETIHHON, KOMMYHUKATUBHOU, HH()OPMAIIMOHHON H
pedaekcuBHOIM.

Cnocoovl pewiamp cinedyroujue HcuzHeHHO-NPAKMU4YecKue 3a0auu: CaMoCcTosTeIbHO TPUoOpeTaTh
Y TIPUMEHSTH 3HAHUS B PA3IMYHbIX CUTYyaIUsX, padOTaTh B TPyIax, apryMEHTUPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHUSI, YMETh CITyIIaTh APYTUX, U3BJIEKATh Y4eOHYIO HH(OPMAIHIO HA
OCHOBE COTIOCTaBUTEIIHHOTO aHAIM3a O0BEKTOB, TI0JIL30BATHCS MIPEAMETHBIM YKa3aTeleM,
BHHHI(JIOHGI[I/IGI\/JI 158 CHpaBO‘-IHI/IKOM JUT HAXOXKIACHUA I/IH(i)OpMaIII/II/I, CaMOCTOATCIIBHO IICI\/JICTBOBaTI) B
CUTYaLUsIX HEOTIPEEJICHHOCTH MIPU PELIEHUH aKTYaJIbHBIX JJIs1 HUX IPOOJIEM.

TpeGoBaHus K ypOBHIO IOAr0TOBKH y4amuxcs 8 Kiacca
Honscnvl 3namov/nonumams:
HavanpHble MOHATHS ¥ TEOPEMBI T€OMETPHH.
MHOToyroJpHUKU. OKPYKHOCTh M Kpyr. HarnsigHbie npeacTaBiieHus o MpoCTPaHCTBEHHBIX
Tenax: Kyoe, napajuienenunene, npusme, nupamuie, mape, chepe, konyce, mumsaape. [prumepsl
ceyeHuil. [Ipumepsl pa3BepToxk.
Tpeyronbauk. Teopema Paneca. [logodue TpeyroisHuKoB; kKodhduireHT mogoodus. [IpruzHaku
oA00MsI TPEYrOJIbHUKOB.
Teopema ITudaropa. Ilpu3Haku paBeHCTBa MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. CHHYC, KOCHHYC,
TAHTEHC ¥ KOTAHTEHC OCTPOTO yIIIa MPAMOYTOILHOTO TpeyronbHuka u yrios ot 0° go 180°;
IIPUBEJICHNE K OCTPOMY YIIIy.
3ameuaTeNbHbIE TOYKU TPEYroJIbHUKA: TOUKH IepEeCceUeHUs CePEIUHHbBIX MEPIEHINKYIISIPOB,
OMCCEeKTpHC, MEINAaH.
YersipexyrosbHuk. [lapamnenorpamm, ero cBoiicTBa u npu3Haku. [IpsmMoyroasHuk, KBagpar,
poMO, ux cBoiicTBa M npu3Haku. Tpanenus, paBHOOEIpEHHAs Tpaneuus.
MHoroyrojapHuKkU. Beimmykible MHOTOYroJbHUKA. CyMMa yrjioB BBITYKJIOIO MHOTOYTIOJIbHUKA.
BrircaHHBIE M OIIMCAHHBIE MHOTOYTOJIBHUKH. [IpaBHIIBHBIE MHOTOYTOJIBHUKH.
OxkpyxHocTb U Kpyr. LlenTp, panuyc, anamerp. [yra, xopaa. LleHTpanbHbIi, BOMCAHHBIN YTOJ;
BEJIMYMHA BIINCAHHOTO yria. B3anMHOE pacnosiokeHue NpsMON U OKPYKHOCTH, IBYX
OKpyxHOcTeH. KacarenpHas U ceKymiasi K OKpY>KHOCTH, PaBEHCTBO KacaTeJIbHBIX, IPOBEACHHBIX
U3 OJHOM TOYKU. MeTpruecKne COOTHOIIEHUS B OKPYKHOCTH: CBOMCTBA CEKYILIUX, KaCATEIbHBIX,
XOPA.
OKpyXHOCTb, BIINCAHHAS B TPEYI'OJIbHUK, U OKPYKHOCTb, OIIMCAHHAsL OKOJIO TPEYrOJIbHUKA.
BrircaHHBIE M OIIMCAHHBIE YETBIPEXYTOJIbHUKY. BIMICaHHBIE ¥ OIIMCAHHBIE OKPYKHOCTH
IIPaBUJIBHOTO MHOTOYT OJIbHHKA.
N3mepenne reoMeTpu4eCKUX BEIUMYMH. J[JIMHa JIOMaHOH, IEPUMETP MPSIMOYTOJIbHHKA.
[TonsiTue o miomaau miockux Guryp. PaBHOCOCTaBlIeHHBIE U PABHOBEJIUKHE (QUTYPBHI.
[Tnomans npsmoyronapHuka. [nomans napamenorpaMma, TpeyrojJbHUKA U TPACLHH.
CBs3b MEX1y IUIOIIASIMU 1T0I00HBIX (UTYD.
I'eomerpuueckue npeodpazoBanusa. Cummerpust puryp. OceBas U LIEHTpaJIbHAS CUMMETPHH.
Honsicnvt ymemsp: 101b30BaThCS FEOMETPUUYECKUM S3BIKOM ISl OTIUCAHUS IIPEIMETOB
OKPYKaIOILEro MUpa; paclo3HaBaTh F€OMETPUUYECKHE (PUIYpBI, PA3INYaTh X B3aUMHOE
PAacMoIoKEeHNE; H300paXKaTh TeOMETPUUYECKHE (PUTYPBI, BBIMOIHSITH YEPTEKH 0 YCIIOBHUIO 33/1a4H;
OCYIIECTBIIATh MpeoOpazoBaHust GUryp. BeIUMCIATH 3HaUEHNS TEOMETPUUECKUX BETUYMH (JTHH,
YIJIOB, TLIOMIA/EH),B ToM uncie s yriaos ot 0° o 180°%; onpenensts 3HaueHus
TPUTOHOMETPUUYECKUX (PYHKLUH MO 33aHHBIM 3HAUEHHSIM YIJIOB; HAXOJUTh CTOPOHBI, YIIIbl U
IJIOLIAIA TPEYTOJIbHUKOB, JUTMHBI JIOMAHbIX, JYI' OKPYXHOCTH, IUIONIA/Ie OCHOBHBIX
reoMeTpruIecKuX (GUryp u GUryp, COCTaBJICHHBIX U3 HUX.
Pemate reomerpuueckue 3aauu, ONUPasiCh Ha U3yYEHHbIE CBOMCTBA (DUTYp M OTHOIICHUH
MEX]ly HUMH, IPUMEHSIS IOTIOJIHUTENbHbIE TIOCTPOEHUS, anredpanyecKuii anmapar,
coobOpakeHust cumMmeTpur. [IpoBOIUTH JOKa3aTeabHbIE pacCyXACHUS IPU PEIICHNH 3a/1a4,
HCII0JIb3YS] U3BECTHBIE TEOPEMBI. PemiaTe npocTeinne miaHuMEeTpUYECKUE 3aJa41 B
IIPOCTPAHCTBE.



Honswcnbl énademo komnemeHnyuamu: yieOHO-I103HABATEILHON, IEHHOCTHO-OPUEHTUPOBAHHOM,
pediekcuBHOM, KOMMYHHKATHBHOW, HH(POPMAIIMOHHOM, COLMATIBHO-TPYIOBO.

Hcnonv3zoeams npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeIbHOCHU U
NO6CEOHEBHON HCUZHU' [UTS OTINCAHUSI PEATTbHBIX CHTYAIMH Ha S3bIKE TEOMETPUH; PACUETOB,
BKJTIOYAIOIINX POCTEHININE TPUTOHOMETPUYECKHE (DOPMYIIBI; pELIEHHS TEOMETPUIECKHX 33124 C
WCIIOJIb30BaHUEM TPHUTOHOMETPHUH. PerlieHns MpakTHYeCKMX 3a/1a4, CBSI3aHHBIX C HAXOXK/ICHUEM
TeOMETPHUYECKIX BEINYMH; TIOCTPOCHUI T€OMETPUIESCKIMHU HHCTPYMEHTaMH (JIMHEHKa, YrOJIbHUK,
LUPKYJIb, TPAHCIIOPTHP).

TpeOoBaHuA K YPOBHIO NOATOTOBKH yUaluxcs 9 kiacca

JlonsicHol 3Hamv/nonumams:

Crnenyromue MOHATHS : BEKTOP, CyMMa U Pa3HOCTh BEKTOPOB; TPOU3BEJCHUE BEKTOpa Ha
YHUCJIO0, CKAJIIPHOE TIPOM3BEACHUE BEKTOPOB; CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC; TeopemMa
CHUHYCOB M KOCHHYCOB; pEIIIECHUE TPEYTOJIbHUKOB; COOTHOIICHUE MEXTY CTOPOHAMH U YTIIIAMH
TpeyroiabHuka. Onpeenenrne MHOTOYTOJIbHUKA; (hOPMYIIbI UTMHBI OKPY>KHOCTH, TIIOMIATH
KpyTa; CBOMCTBA BIIMCAHHOW U OMMMCAHHOM OKPY>KHOCTU OKOJIO MTPaBUIILHOTO MHOTOYTOJIbHHUKA;
MOHSATHE BIKEHHUS Ha MJIOCKOCTH: CUMMETPHS, TTApaJJICIbHBINA TTEPEHOC, TOBOPOT.

Jlon1o#cHbl ymemp: TI0JTb30BATHCS TEOMETPUIECKUM SI3BIKOM JIJIs1 OTTUCAHUS TIPEIMETOB
OKPYKAIOIIEr0 MHpPa; Pacro3HaBaTh TEOMETPHUUECKUE (PUTYPHI, pa3InyaTh UX B3aUMHOE
pacIoyioKeHne; N300pakaTh TEOMETPHUUECKUE (DUTYPBI; BBITTOJIHATEH YEPTEKH IO YCIIOBHIO 33/1a4H;
OCYILIECTBIISTE MpeoOpazoBanus puryp. Paco3naBats Ha yepTexax, MOACISIX M B OKPYKaIOIIEH
00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TEJA, N300paKaTh MX; B MMPOCTEHUIITUX CITydasiX CTPOHUTH
CCUCHHMSI Y pa3BEPTKH IMPOCTPAHCTBEHHBIX Tel. [IpoBOAMTE Orepaliny Hajl BEKTOPaMH, BBIYHCIISTh
JUTMHY ¥ KOOPJIMHATHI BEKTOPA, YTOJI MEX Ty BEKTOpaMH. BEIMUCIATH 3HAUEHUS] TE€OMETPUUICCKUX
BEJIMYUH (IJTUH, YIIIOB, TUIOMIAAei, 00bEeMOB); B TOM YHCJIE: /ISl YIJIOB OT 0° no 180° OTIpeIeTIsATh
3HAYCHHS TPUTOHOMETPUUYECKUX (QYHKITUN 110 3HAYEHUIO OJTHOW M3 HUX; HAXOIUTh CTOPOHBI,
YTJIBI ¥ TUTOIIAAM TPEYTrOJIbHUKOB, JUTHHBI JIOMAHbBIX, TYT OKPY>KHOCTH, TUIOMIACH OCHOBHBIX
reoMeTpuueckux (Guryp u puryp, COCTaBICHHBIX U3 HUX. PEIIaTh TE€OMETPUUECKHE 3a0a4H,
OTNUPAsICh HA U3yYEHHBIE CBOMCTBA (PUTYp W OTHOIICHUM MEXKy HUMH, TPUMECHSIS
JOTIOJTHUTEIBHBIE TIOCTPOCHHMS, AITeOpanyeCKUii 1 TPUTOHOMETPUYECKUH armapar, CHMMETPHIO.
[TpoBOANTH TOKA3aTEIBHBIC PACCYXKACHUS MIPH PEIICHUH 3a/1a4, UCIIOJIb3Ysl U3BECTHBIC TEOPEMBI;
peraTh TPOCTEUITNe TUTAHUMETPUUECKHE 3a7a4i B POCTPAHCTBE.

Honoicnbl 61a0emv KomnemeHyuaMu:

- uH(}OpPMaIMOHHO;

- KOMMYHUKAaTHUBHOM;

- MaTeMaTUYecKOM, MMoApa3yMeBaloIle, 4YT0 yJaluecs: yMEIoT UCIOJIb30BaTh
MaTeMaTHYeCKUE 3HaHUs, apu(PMETHUSCKHH, alreOpanyecKuid armapar st ONUCAHUS |
penieHus nmpooeM pealbHOM KU3HU, TPAMOTHO BBITIOJIHATH aITOPUTMUYCCKUE
MpeANUuCcaHusl U MHCTPYKLIMH Ha MaTEMaTHUYEeCKOM MaTepuaie, MoJib30BaThCs
MaTeMaTH4YeCKUMH POpPMYIIaMHU , TPUMEHSTh IPUOOPETEHHbBIE alreOpanvecKue
npeoOpazoBanus U GYHKIIMOHATBHO-TpauuecKre IpeCTaBICHUS U OMMCAHUS U aHAIHU3a
3aKOHOMEPHOCTEM, CYIIECTBYIOIIUX B OKPYXKAIOIIEM MUPE U B CMEKHBIX MPEAMETAX;

- COLMAIbHO-TUYHOCTHOM, MOJIpa3yMEBAIOILIEH, YTO yYaIllUECS BIAJICIOT CTUIIEM MBIIIUICHHUS,
XapaKTEepPHBIM U1 MAaTEMATHKH, €T0 a0CTPaKTHOCTHIO, I0Ka3aTeIbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOJUTH apTyMEHTUPOBAHHBIC PACCYXKIEHUS, Ie1aTh JOTHYECKHEe 000CHOBaHHbBIE
BBIBOJIbI, IPOBOUTH OOOOIIIEHHS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX
MIPUMEPOB, IKCIIEPUMEHTA, BEIABUTATh TUIIOTE3bI, ICHO U TOUYHO BBIPA’KaTh CBOM MBICIH B
YCTHOM U MMCBMEHHOM peuu;

- OOHIeKYIbTYPHOM, TIOIpa3yMeBaOIIEH, YTO YJaluecss TOHUMAIOT 3HAYUMOCTh MaTEMATHKU
KaK HEOTHEMJIEMO 4acTH 00IIeYeIOBEYECKO KYIbTYpPhI, BO3JCHCTBYIOIICH HA qpyrue
007acTH KyJIbTYpbl, HOHUMAIOT, 4YTO (JOPMANIbHBII MaTeMaTHYECKHil ammapaT co3aH |
Pa3BUBAETCS C LIETBIO PACCUIUPEHUS BO3MOKHOCTEHN €ro MPUMEHEHHS K PEIICHHIO 3a/1a4,



BO3HHUKAIOIINX B TEOPHH U PAKTUKE, YMEIOT YMECTHO HMCIOJIB30BaTh MAaTEMAaTHUECKYIO
CHUMBOJIHMKY;

- IpeAMETHO-MUPOBO33PEHUYECKOM, I0APa3yMEBAOIIEH, YTO yJalIHecs: IOHUMAIOT
YHUBEPCAJIbHBIN XapaKTep 3aKOHOB MaTEMAaTUYECKOM JIOTHKH, TPUMEHHMBIX BOBCEX
001aCTAX 4eTI0BEYECKON ICATEILHOCTH, BIIAICIOT PUEMAMHU TIOCTPOCHHUS M UCCIICIOBAHU S
MaTeMaTUYECKUX MOJICJICH MIPU PELICHUH MPUKIATHBIX 33/a4.

Hcnonv3zoeams npuoopemennvle 3HaHUA U YMEHUA 6 NPAKMUYECKOU 0esAme/IbHOCHU U
NO6CEOHEGHON JHcu3HU: [UTS OTINCAHNS PEATbHBIX CUTYallUi Ha sI3bIKE TEOMETPUH; JUIS PACUETOB,
BKJTIOYAIOIIUX POCTEHININE TPUTOHOMETPUIECKUE (DOPMYJIBI; IPU PEIICHUH TE€OMETPHIECKHX 3312
C UCTIOJIb30BaHUEM TPHUTOHOMETPHH; TSl PEIICHUS TPAKTUIECKHX 3a71a4, CBS3aHHBIX C
HAX0)KJICHHUEM reOMETPUUECKUX BEITMYHH (MCIIONB3YS MTPU HEOOXOAMMOCTH CIIPABOYHUKH U
TEXHUYECKHE CPEJICTBA); IIPU MIOCTPOCHUH T€OMETPUUECKUMH HHCTPYMEHTaMH (JIMHEHKA, YTOJIbHUK,
LUUPKYJIb, TPAHCIIOPTHP).

Cooepotcanue Kypca ceomempuu ¢ 7-9 Knaccax

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

BekTopsi

[Tonstue BekTOpa, ASHCTBHS HAJ BEKTOPaMH, MCIIOIb30BAaHUE BEKTOPOB B (DM3MKE, pa3ilodicenue 6eKmopa
Ha cocmaeguAowue, CKaApHoe npou3sgeoetue.

KoopanHatbi

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL BEKMOPA, pAccmosuue medxcoy mouxkamu. Koopounamwr cepedunv
ompeska. Ypaenenus gueyp.

[Ipumenenue 8ekmopos u KOOPOUHAM O peuteHus NPOCMeNUX 2e0MeMPUYECKUx 3a0at.

HcTtopua mateMaTuKHU. ['eoMeTprnyeckue pUrypol

@urypsl B reOMeTPHHU U B OKPY KalOIIeM MHpe

I'eomerpuueckas purypa. DopMupoBaHUE NPEICTABICHHI O METANPEIMETHOM MOHSITHU «(HUTYpay.

Touxa, THHUS, OTPE30K, NpsMas, JTyd, JIOMaHasl, INIOCKOCTb, Yrol, OMCCEKTpHCca yrila U €€ CBOMCTBA, BUIbI
YTJIOB, MHOTOYT'OIbHUKH, KPYT.

OceBasi CHMMeTpHs reoMeTprudeckux Guryp. LlenTpanabpHas CHMMETpPHS T€OMETPHIECKHX QHUTYD.

MHOroyroJbHUKH

MHOTroyrojabHUK, €ro 3JEMEHTbl M €ro cBoWcTBa. Pacro3sHaBaHHE HEKOTOPBIX MHOTIOYT'OJIBHUKOB.
Buinyxavie u negvinykivie Mno20y2016HuKky. 11paBuiIbHbIE MHOTOYTOIbHUKH.

TpeyronbHuku. BpicoTa, Menuana, OHCCEKTpUCa, CpeAHsSsl JIUHUS TPEYrojbHUKA. PaBHOOEApEHHBII
TPEYroJbHUK, €r0 CBOWCTBA M IpPU3HAKU. PaBHOCTOPOHHMI TpeyronbHUK. lIpsMOYyrosbHBIM, OCTPOYIOJbHBIH,
TYHOYTOJIbHBIN TPEyroJdbHUKU. BHeNTHNe yriibl TpeyronpHuka. HepaBeHCTBO TpeyroabHUKA.

YersipexyronpHuky. [lapannenorpamMm, pom0, MpAMOYrOJBHHK, KBaApaT, Tpamlelus, paBHOOeIpeHHas
Tparenus. CBOWCTBa U NPU3HAKHU NapajljiesorpaMma, pomoa, MpsMoyrojlbHIKa, KBaapara.

OKpy:KXHOCTB, KPYT

OKpyXHOCTB, KPYT, UX 3JIEMEHTbI M CBOMCTBA; LIEHTpaJbHbIC U BNUCAaHHbIE YIIIbl. KacaTenbHas u cekywas
K OKPYKHOCTH, UX c6olicmed. BrvicaHHBIE W ONMCAHHBIE OKPY)KHOCTH U TPEYTOJIBHUKOB, YeMblpexy201bHUKOG,
NPABUIbHBIX MHO20Y20IbHUKO.

I'eomeTpuyeckue GpuUrypol B NpocTpaHcTBe (00beMHbIE Tes1a)

Mnoeozpannux u e2o snemenmoi. Hazeanus mMHo20epanHuKo8 ¢ pasHblM NOJONCEHUEM U KOIUYECTNBOM
epaneti. IlepBUYHBIE IpEJCTaBICHHS O MUPaMULE, apajUieielnuIiene, IpusMe, chepe, mape, IIMHAPE, KOHYCe, UX
3JIEMEHTAX U MPOCTEHIINX CBOWCTBAX.

OTHoeHus

PagencTBO Duryp

CBoiicTBa paBHBIX TPEYTOIBHUKOB. [IpH3HAKK paBEHCTBA TPEYTOIBHUKOB.

IMapajjiebHOCTH NPAMBIX

[Ipu3HaKH 1 CBOMCTBA MapajUIeNbHBIX MPIMBIX. Akcuoma napaniervhocmu Eexauda. Teopema @aneca.

IMepnenaukyJasipHble NpPsiMble

[psmoit yrom. Ilepnenmukyistp k mpsimoil. Haknonnas, mpoekmws. CepemuHHBIA TMEPICHAUKYISP K
otpesKy. Ceolicmea u NPpU3HaKu neprneHOUKyIApHOCHU.

Ilooooue

Iponopyuonanvnvie ompesku, nodobue ghueyp. Ilodobuvie mpeyzonvruku. [lpusnaxu nooobus.

B3auMHoe pacniosiokeHHe IPSIMOI U OKPY>KHOCTH, 08VX OKPYICHOCEN.

H3mepennst ¥ BbIYUCTCHUS

Beanuunbl

Ilonsitne BenmuuuHbl. JnuHa. W3MepeHue nnuHbl. EnuHMIBEI W3MepeHHs MAMHBL BemnuwHa yrmna.
I'panycHas mepa yrna.



[MoHsATHE O TUTOmMAIM IDIOCKOW (PUTYPHI M ee cBoiicTBaxX. M3MepeHue miormanei. EquHUIBT n3MepeHust
TDTOIIAH.

[IpencraBnenne 06 o0beMe U ero cBoiicTBaxX. M3amepenne oobema. EnuHAIBI n3MepeHus 00BEMOB.

H3mepeHns u BIYHCTEHHS

WHCTpyMEHTHI IS W3MEPEHW W IMOCTPOCHUM; M3MEPEHWE M BHIYUCICHUE YIJIOB, JIUH (PacCTOSHUIN),
mromazaei. TpuroHoMeTpudeckre GpyHKIMH OCTPOro yria B IPSMOYTOIFHOM TPEYTONBHUKE Tpucoromempuieckue
@yukyuu mynozo yena. BplUMCIEHHE BIIEMEHTOB TPEYrOJIbHHUKOB C HCIONB30BAHUEM TPUTOHOMETPUYECKHX
cooTHOIICHUH. DOpMYJIBI IUIOMAIN TPEYTONBHUKA, MAapaUIeIorpaMMa U €r0 YacTHBIX BUIOB, (YOPMYIIbI JITUHEI OK-
pPy)XHOCTH W TUomaan kpyra. CpaBHeHHMe W BblumcieHue riomaneil. Teopema Iludaropa. Teopema cumycos.
Teopema Kocunycos.

Paccrosinust

Paccrosiane mexay ToukaMmu. PaccrositHue OT TOUKH 10 paMol. Paccmosinue meacdy gueypamu.

I'eomeTpHyeckne NoCTpPOeHUs

I'eomeTpuueckue MOCTPOCHHUS TSl WIUTFOCTPAIUU CBOMCTB T€OMETPHUYCCKHX (DHUTYP.

WHCTpyMEHTBI 1711 MOCTPOEHUH: LUPKYNb, JUHEHKA, YroJdbHUK. [Ipocmeuiuiue noCmpoeHuss yupKyiem u
JIUHENIKOU.: nocmpoenue OUCCeKmpucsl yaia, NepReHOUKyIApa K NPamotl, y2id, pagHo2o 0aHHOMY,

Tocmpoenue mpey2onbHukos no mpem CIMopoOHaMm, 08YM CIOPOHAM U Y2y MeHCOy HUMU, CIMOPOHE U O8YM
npunexicawum K Heti yenam.

Henenue ompesxa 6 0auHom omHoueHuuU.

I'eomeTpuyeckne npeodpa3oBaHus

IIpeoOpa3zoBanus

[Monstue npeobpa3oBanus. [IpencraBienne o MeTanpeAMETHOM MOHATUH «IIpeodpazoBanuey. [1odobue.

JBuKeHus1

OceBasi M UEHTpaJIbHAsE CHUMMETpPUS, HOBOPOM U napdainenvhvii neperoc. Kombunayuu osudicenuti na
NJIOCKOCMU U UX CBOUCNEA.

Bosnuxnogenue mamemamuxu xax Hayku, smanvi ee paseumus. OcHogHvle pazoenvl MAmeMamuxu.
Buvioarowueca mamemamuky u ux 6K1a0 6 pasgumue HayKu.

beckoneunocme mmodcecmea npocmuix uucen. Hucna u onunvl ompeskos. Payuonanehvie uucaa.
Tlompebrocms 6 uppayuonanvhvix yucnax. Lllxona Iugazopa

3apooicoenue ancebpol 6 nedpax apugmemuru. An-Xopezmu. Poowcdenue Oykeennotl cumeonuxu. I1. @epma,
@. Buem, P. Jlexapm. Hcmopus éonpoca o Haxodxcoenuu Qopmyn KopHell aneedpaudeckux ypasHeHutl cmenetel,
oonvuux yvemvipex. H. Tapmanws, Jorc. Kapoano, H.X. Abem, O. I'anya.

Tlosenenue memooa KoopOuHam, NO360IAI0UE20 NEPesOOUb 2eoMempuiecKue o00beKmvl HA A3bIK
aneebpwl. Tosenenue epaguros @ynxyuil. P. lexapm, I1. @epma. [Ipumepul paznuunvix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o xpoauxax, uucia DQuObonauyyu. 3adaua o WAXMAMHOU
Odocke. CXo0umocms 2eomempuyeckol npocpeccuu.

Hcmoku meopuu eeposmuocmetl: cmpaxosoe deno, azapmuvle uepel. I1. @epma, b.I1lackane, A. Bepuynnu,
A.H Konmozopos.

Om 3emnedenus x ceomempuu. Iugpacop u eco wxona. @anec, Apxumed. I[Iamon u Apucmomens.
Tlocmpoenue npagunvhvix MHO20YeonbHUK08. Tpuccekyua yena. Keadpamypa xpyea. Yoeoenue xyba. Hcemopus
yucna r. 3onomoe cevenue. «Hauanay Eexnuoda. JI Dunep, H U .Jlobauesckuii. Hcmopusa namozo nocmynama.

T'eomempus u uckyccmeso. I eomempuneckue 3aKOHOMEPHOCHU OKPYACAIOUE20 MUPQ.

Acmponomua u eeomempus. Ymo u kax ysuanu Anaxcaeop, Spamocgen u Apucmapx o pasmepax JIynui,
3emau u Connya. Paccmosnus om 3emnu oo Jlynot u Connya. Msmepenue paccmosnus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep. H.HU. Jlobayesckuil, I1.JI.Yebviues, C.
Kosanescras, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u HAGUeAYKUX HAYK, passumue
poccutickozo ¢roma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.

Onucanmue MaAaTEePHUAJTBbHO-TCXHUICCKOIO odecneyeHuUs: 06pa3OBaTean0r0

nmponecca.
I peanm3anmu eed U 3a1a4 00ydeHnsT MaTeMaTHKE 110 JaHHOH mporpamme ucnonb3yercs YMK :

1. T'eomerpus. C60pHuK pabounx mporpaMm. 7 — 9 KIacchl: HOCOOHE T yauTeNel 061eo0pa3oBaTenbHbIX
opranu3anuii / aBrop-cocraBurens T.A. Bypmucrposa. — M.: Ilpoceemenne, 2013

2. Yuebnuk. I'eomerpust: 7 — 9 ki / JI. C. Aranacss, B. @. byrysos, C. b. Kagomnes u np. — M.: IIpocBernenue,
2014.

3. PabGouas TeTpanp no reomerpun: 7 kiacc: k yaeouuky JI.C. Aranacsiaa u ap. «I'eomerpust 7 — 9 xinacen» /
10.A. I'maskos, I1.M. KamaeB. — M.: M3aarenscTBo «OK3amen», 2014

4. KontponbHsle paboTsl 0 reomeTpun: 7 kiace: kK yueOnuky JI.C. AranacsHa u nip. «I'eomerpust 7 — 9 xmaccbn»



/ H.b. MenbHaukoBa. — M.: M3natenscTBo «Ok3amen», 2014

5. Tectsl o reomerpun: 7 xnace: kK yaeOHuky JI.C. Atanacsina u ap. «I'eomerpus 7 — 9 kinacce» / A.B. @apkos.
— M.: U3natenbcTBO «OK3ameny, 2014

6. JlmmakTiyeckne MaTepualsl Mo reoMetpuu: 7 knace: k yaeOHuky JI.C. AtanacsHa u np. «['eomerpust 7 — 9
knaccel» / H.b. MenpaukoBa, . A. 3axapoBa. — M.: U3natenbcTBo «OK3ameny, 2014

7. PaGouas TeTpanp no reomerpun:8 xiace: k yaeOHuky JI.C. Aranacsna n ap. «['eomerpus 7 — 9 kmacce /
10.A. I'maskos, I1.M. KamaeB. — M.: M3aarenscTBo «OK3amen», 2015

8. KoHTponbsHbie paboTsl o reometpun: 8 kiacc: Kk yueOHuky JI.C. AtanacsHa u ap. «['eomerpust 7 — 9 KI1acch»
/ H.b. MenbaukoBa. — M.: M3natenscTBo «OKk3amen», 2015

9. Tectsl o reomerpun: 8 xiacce: k yaeOHuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 kiacce» / A.B. @apkos.
— M.: U3gatenscTBO «OK3amen», 2015

10. IumakTHueckre MaTepraibl mo reomerpud: 8 kiacc: k yueOnuky JI.C. AranacsHa u np. «['eomerpus 7 — 9
knaccel» / H.B. MenpaukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBo «OK3amen», 2015

11. . Pabouas terpanp mo reomerpuu: 9 kiacc: k yaeOnuky JI.C. Atanacsina u jap. «['eomerpust 7 — 9 kimacco» /
I0.A. I'nmazkos, I1.M. Kamaes. — M.: M3gatenscrBo «Dx3ameny, 2016

12. KonrtponbHsie padotsl o reomerpun: 9 knacc: k yueOuuky JI.C. Aranacsua u ap. «['eomerpust 7 — 9
knaccel» / H.B. MensuukoBa. — M.: M3aarensctBo «OK3amen», 2016

13. Tectol o reomerpuu: 9 kinacc: k yueonuky JI.C. Atanacsna u ap. «I'eomerpus 7 — 9 knacce» / A.B.
®dapkos. — M.: M3natenscTBo «JK3amMen», 2016

14. Tumaxtuueckre MaTepuaisl mo reomerpun: 9 kiacc: k yueonuky JI.C. AranacsHa u ap. «I'eomerpust 7 — 9
kiacced» / H.b. MenbuukoBa, I'.A. 3axaposa. — M.: M3aarensctBo «Dx3amen», 2016
15. Pabouas nporpamma k yueOnuky JI.C. AranacsiHa, B.®. Byry3oBa. u ap. 7-9 xnaccel: yueOHOe nmocodue s

obmeoOpa3oBatenbHbix opranuzanuii/B.d.byry3os. M.: IIpoceenienue, 2016.
16. Pabouas nporpamma mo reomerpun k YMK JI.C. Aranacsna, B.®. Byry3osa. 7-9 knaccel /CocraBuTenb

I'.'I.Macnakosa. M.: Baxko, 2014.
17. Paboume nporpammbl no ydeOHukam JI.C. Artanacsna, B.®. Byry3oBa. u nmp. 7-9 kmaccel. - Bonrorpan:

VYuurens, 2012
18. PabunoBuu E. M. ['eomerpus Ha rotoBbix ueptexax. 7-11 knaccel/ Ilpocsemienue, 2013.

Jnst peanuzanyu neneil v 3agad o0y4eHust MaTeMaTHKe 110 JaHHOM NPOrpaMM Tak K€ MOI'YT IPUMEHSTHCS
MeZInapecypcehl 0 OCHOBHBIM TeMaM IporpaMmsl. [Ipu peanusanuy nporpaMMbl IPUMEHSFOTCS Tak JKe
NeJarortyeckie TEXHONOTHI: TEXHOIOrus U hepeHIHaIbHOro 00ydeHus, TMYHOCTHO-OPHEHTUPOBaHHAS
Texnonorus, UKT.

K Texnmyeckum cpencTBaM o0ydeHuUs, KOTOpbIE MOTYT 3()(eKTHBHO HCIIOIb30BATHCS HA YPOKAX MaTEMaTHKH,
OTHOCSTCSI KOMITBIOTEp, (poBo (oToanmapaT, HHTEPAKTUBHAS JOCKA H AP.

Ilepeuens paboT NpH UCTIONB30BAaHUU KOMITBIOTEPA:

—TIOKCK JIOTIOTHUTENBHOM nHpopmanuu B HTepHeTe;

— CcO3/1aHMe TeKCTa JI0KJIa/a;

— 00paboTKa JaHHBIX IPOBEIEHHBIX MaTEMAaTHUECKUX HCCIIET0BAHMIN;

— CcO3JJaHHe MYIBTUMEIUHHBIX MPE3eHTAHH (TEKCTOB ¢ PHCYHKaMU, (oTorpadusiMi U T.11.), B TOM YHCIE UL
MIPE/ICTABICHUS PE3YJIBTATOB UCCIIE0BATENbCKON U MPOEKTHOM JEATENbHOCTH.

[Ipu ncronp30BaHUM KOMIIBIOTEPA YYaIHecs MPUMEHSIOT HOJMyYEHHBIE HA YPOKax HH(GOPMATHKA
WHCTpYMEHTAaJbHbBIC 3HAHUS (HApUMep, yMEHHUs paboTaTh ¢ TEKCTOBBIMH, Tpa)UIeCKUMHU peIaKTOPaMHy U T.1I.), TEM
CaMbIM Yy HEX ()OPMHPYETCS TOTOBHOCTb U NIPUBBIYKA K MPAKTUUECKOMY IIPHMEHEHHUIO HOBBIX HH(OPMAIIOHHBIX
TexHoNorui. TexHuueckue cpeIcTBa Ha ypOKax T€OMETPUH IHPOKO MPUBIIEKAIOTCS TAKKE MPHU TTOATOTOBKE
MIPOEKTOB (KOMITBIOTED).

Y4eOHbIX MOCOOMS IS yHALMXCS:
1.T'eomerpus 7-9 YueOHuk s o0O1ieodpa3oBatenbhbix yupexaenuit/ JI.C. Aranacsu u ap. M. TIpocBetienue,
2013.
2. 3uB B.I'. 'eomerpus unakrnaeckne matepuansl. 7 kiacc / b.I'. 3us, B.M. Meiinep. M. [Ipocsemenne, 2013
3. 3uB B.I'. 'eomerpust Junakrudeckne matepuansl. 7 kimace / b.I'. 3us, B.M. Meiinep. M. IlpocBemenue, 2013
4. Mumenko T.M.. 'eomerpus. Tematudaeckue tectol. 7 kimace/ T.M. Mumenko, A.Jl. bauakos. M.: [Ipocsemenne,
2013.
5. PabunoBua E. M. ['eometpust Ha TOTOBBIX uepTexax. 7-11 kmacesr/ [Ipocemenne, 2013.
3uB B.T.
6. l'eomerpus umaktrdaeckue Matepuansl. 8 kimacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemenue, 2013
7. 3uB B.I'. 'eomerpust Aunaktnaeckue matepuainsl. 8 kimacc / b.I'. 3us, B.M. Meiinep. M. IIpocsemmenne, 2013
8. Mumenko T.M.. 'eomerpust. Tematudeckue tectsl. 8 knace/ T.M. Mumenko, A.Jl. Bruakos. M.: [IpocBermienue,
2013.
9.I'eomerpust Junaktudaeckne matepuaisl. 9 kinacc / b.I'. 3u, B.M. Meiinep. M. Ilpocsemenne, 2013
10. 3uB b.I'. 'eomerpus Junaktnaeckue matepuainsl. 9 knace / b.I'. 3u, B.M. Meiinep. M. Ilpocsemenue, 2013
11. Mumenko T.M.. T'eomerpus. Tematndeckue tecthl. 9 kinace/ T.M. Mumenko, A.Jl. bamakos. M.:



IIpoceemenue, 2013.
12. PabGouas Tetpaap 1o reomerpun: 7 kiacc: K yueOHuky JI.C. AtanacsiHa u np. «'eomerpust 7 — 9 ximacce» / F0.A.
I'mazkos, I1.M. Kamaes. — M.: UsnarenscTBO «OK3ameny, 2014

13. KontponsHsie paboTs! 110 reomMeTpun: 7 kiacc: K yaeoOHuky JI.C. Aranacsna u np. «['eomerpus 7 — 9
knaccel» / H.B. MenbaukoBa. — M.: M3aarenscTBo «OKk3amen», 2014

14. Tectsl o reometpun: 7 xiacc: k yueobnuky JI.C. AtanacsHa n ap. «['eomerpust 7 — 9 kmacce» / A.B.
®apkoB. — M.: U3narenbctBo «JK3ameny, 2014

15. lumakTHUeCKHe MaTepralIbl 1o TeoMeTpun: 7 Kiacc: K yueOnuky JI.C. AranacsHa u ap. «['eomerpust 7 — 9
knaccel» / H.B. MenpaukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBO «OK3ameny, 2014

16. Pabouas Terpans no reomeTpun:8 kiace: k yaeouuky JI.C. AtanacsHa u ap. «['eomerpust 7 — 9 Kitacce /
10.A. I'maskos, I1.M. Kamaes. — M.: M3aarenscTBo «OK3amen», 2015

17. KontponbsHbie paboTsl 110 reomeTpui: 8 kiacc: k yueoHuky JI.C. AranacsHa u np. «[eomerpust 7 — 9
knaccel» / H.B. MensuukoBa. — M.: M3aatenscTBo «OK3amen», 2015

18. Tectol o reomerpuu: 8 knacc: k yueonuky JI.C. Aranacsna u ap. «I'eomerpus 7 — 9 knacce» / A.B.
®dapkos. — M.: M3parenscTBo «JK3amen», 2015

19. Iumaxtuueckre MaTepuaisl mo reomerpun: 8 kiacc: k yueonuky JI.C. AranacsHa u ap. «I'eomerpust 7 — 9
knaccel» / H.B. MenbaukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBo «OK3aMen», 2015

20 . Pabouas terpaap no reomerpun: 9 knace: k yueonuky JI.C. AtanacsHa u ap. «'eomerpust 7 — 9 kimacchbn» /
10.A. I'nmaskos, I1.M. Kamae. — M.: M3aarenscTBo «OKk3amen», 2016

21. KoutposbHbie paboThl o reomerpun: 9 kiacc: k yueouuky JI.C. Aranacssa u np. «'eomerpust 7 — 9
kinaccel» / H.B. MenparkoBa. — M.: M3natensctBo «Ok3amen», 2016

22. Tecto! o reometpun: 9 kiacc: k yueonuky JI.C. AranacsiHa u ap. «I'eomerpust 7 — 9 xiacesd» / A.B.
dapxkoB. — M.: U3narenbcTBo «Jx3amen», 2016

23. lunaktuueckue Matepuaibl o reomerpun: 9 kiacc: k yueonuky JI.C. Aranacsna u ap. «'eomerpust 7 — 9
kiaccedy / H.b. MenbuukoBa, I'.A. 3axapoa. — M.: M3aarenscTBo «Jk3amen», 2016

Ilepeuens UHTepHET pecypcoB, HU(POBLIE 00Pa30BaTEILHBIX PECYPCOB M IPYTUX HIEKTPOHHbBIX
HH(OPMAIHOHHBIX HCTOYHUKOB:

1.1Hudpossie odpazoarenbhbie pecypebl (LIOP) k yueOHukaM u3natenberBa "MHeMo3uHa" Ipe/IcTaBIICHbI Ha caiiTe
http://school-collection.edu.ru/

2. www.math.ru. iHTepHeT - momiepkka yaureneii MaTeMaTHKA, MaTePHaIbl JJIs yPOKOB, OQHUIHATBHBIC
JOKYMEHThl MUHHCTEpCTBa 00pa30BaHus M HAyKH, HEOOX0aUMBbIe B paboTe.

3. Www.it-n.ru. CeTb TBOPUYECCKHX YIHTEICH.

4. www.etudes.ru. MaremaTtrueckue 3TiO/IbI. Ha caiite mpecTaBiIeHbl STIOMBI, BHITIOIHEHHBIC C HCITOTb30BAHUEM
COBpEMEHHOH KOMIIbIoTepHOU 3D-rpaduku, yBIeKaTenbHO U HHTEPECHO PacCKa3bIBAIOIINE O MATEMATHKE U €€
NPUIOKEHUSX.

5. www.problems.ru. Ba3a qaHHBIX 3a7a4 [0 BCeM TeMaM MIKOJIbHOI MaTeMaTHKH. 3a1a4u pa30uThI [0 pyOpHKaM i
cTerneHu cnoxHocTH. Ko BceM 3amauaM IpHBEICHB! PeLIeHHS.

6. www.golovolomka.hobby.ru. TomoBomomky a5t yMHBIX Jro7ieit. Ha caiite MOKHO HalTH MHOTO 3a1a4
(Jlormueckux, Ha B3BEIIMBAHUA U JIp.), BAPHALIMU Ha TeMy KyOuka PyOuka, 3JeKTpoHHBIE BepcHu KHUT P.
Cmamnuana, M. l'apanaepa, JI. Kapponna, Benenus 3aHsaTuil, mprueMax padoThl Ha ypOKax.

7. www.college.ru/mathematics. Marematunka Ha moptane « OTKPBITBINH KOJUTEK ». MOKHO HAWTH yaeOHbI#
MaTepHal 0 Pa3IMYHBIM pa3JenaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTHTYT HOBBIX TexHOJOTHiM. Ha calite MOKHO 03HAKOMHTBCS C TIPOMYKITHEH, Tpe IaraeMoi
WuctutyroM, Hanpumep, nmporpammamu «OKuBas cratuctakay, « ABTol pady, paspuBaromie-odydaronen
HACTONBHOM UTpoit «Jlomu u npodm» u ap.

9. school-collection.edu. Exunas kommekius ruppoBsIX 00pa3oBaTEIBHEIX PECYPCOB.

10. http://www.prosv.ru. Caiit uzgarenbcrsa «IIpocsemienne» (pydpuka «MateMaTnka)

11. http:/www.drofa.ru. Caiit m3natensctBa poda (pyopuka «MaTtemaTHKa)

12. http://www.center.fio.ru/som. Meroauueckre peKOMEHIANK YIUTEITIO- IPEIMETHUKY (TIPEICTaBICHBI BCE
IIKOJBHEIE TIPEAMETHI). MaTeprasl sl CAaMOCTOSTEIBHOM pa3paboTKy MPo(IIHHBIX P00 M aKTUBU3AIINI
nporecca 00y4eHHs B CTapIlei mIKoJe.

13. http://www.edu.ru. I{eHTpasabHBI# 00pa30BaTEIBHBIN OPTA, COAEPKUT HOPMATHBHBIE TOKYMEHTHI
MuHHCTEpCTBA, CTaHAAPTHI, HHPOPMAIHIO O MIPOBECHUE IKCIIEPUMEHTa, cepBep HHHOPMAIIMOHHON MOATICPIKKH
EnuHOrO0 rocyjapcTBEHHOro K3aMeHa.

14. http://www.legion.ru. Caitt uzmarenscra «JIeTHon».

15. http://www.intellectcentre.ru. Caiit unatenscrsa «uremekr-1{eHTp), TIie MOKHO HalTH yaeOHO-
TPEHUPOBOYHBIE MaTE€PUAIIbI, IEMOHCTPAIMOHHbBIE BEPCHH, OAHK TPEHUPOBOYHBIX 3a/IaHHUI C OTBETaMH,
METOMYECKHE PEKOMEHIALMH 1 00pa3Iibl pEelIeHHH.

IlepeyeHb nevyaTHbIX MOCOOMI(TA0IMI):


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/

OCHOBHEIE CBOMCTBa HU3MEPCHUS YIJIOB.

BepTI/IKaJ'IBHBIe YIJIBIL. CMexHbIE YIJIBI.

PaBenctBo TPECYTOJIbHUKOB.

[Ipu3HaKu paBeHCTBA TPEYT OJILHUKOB.

OKpyXHOCTb.

YFJ'HJI, BIMCAHHBIC B OKPYKHOCTb.

Buner yrios.

PaBHOOEIPCHHBIN TPEYTOIBHHUK.
IIpsIMOYT OJIBHBII TPEYTOJIBHUK.
Teopema cunycoB.

Teopema KOCUHYCOB.

Teopema ITudaropa.

[TomoOHBIE TPEYrONBHUKH.

OCHOBHOE CBOMCTBO HapaIeNbHBIX NMPSIMBIX.

OCHOBHEIE CBOMCTBa OTKJIabIBAHUA OTPE3KOB U YI'JIOB.

[epnenuKysIsipHBIE U MTApaJUIETbHbIE TPSIMBIE.

BeicoTa, MenuaHa, OUCCeKTpUca TPEYTrOIbHHUKA.

VYTIIIBI IPU NEpECEUEHUH IBYX IPSAMBIX TPEThEH.

OCHOBHEBIE CBOWCTBA NMPUHAJTIC)KHOCTU TOUYCK U MPAMBIX.

TemaTu4yeckoe IIIAHUPOBAHUE.

OcO0EHHOCTBIO TEMAaTHYECKOTO IUIAHUPOBAHUS SBISCTCS TO, YTO B HEM COIEPXKUTCS OMMCAHUE BO3MOXKHBIX
BUJIOB JAEATENBHOCTH YYallUXCsl B IPOLIECCE YCBOEHMS COOTBETCTBYIOIIETO COACP)KaHMs, HAIPAaBICHHBIX Ha
JOCTHXECHHE MTOCTABJICHHBIX LieNIeH 00yueHusl. DTO OPUEHTUPYET YIUTENsl Ha YCUIIEHHE ASSTEIbHOCTHOIO MOAX0/1a B
0o0yueHHH, Ha OpraHM3alMI0 Pa3HOOOpa3HOW YueOHOW JEesTeNbHOCTH, OTBEYAIOIled COBPEMEHHBIM IICHXOJIOro-
TIeIarOrn4eckuM BO33PEHUSAM, Ha HCIOJIb30BAHUE COBPEMEHHBIX TEXHOJIOTHIA.

B ocHOBHOE nporpaMMHOE cofiepkaHNE BKIIFOYAIOTCS IOIOIHUTEIbHBIE BOIPOCHI, CIIOCOOCTBYIOLIE PAa3BUTHIO
MaTeMaTHYeCKOro Kpyro3opa, OCBOSHHIO 0oj1ee MPOABUHYTOT0 MATEMAaTHYECKOr o anmapara, MaTeMaTHYeCKHUX
crocobHOCTel. Pacmpenue conep)kaHus TeOMETPHIECKOro 00pa30BaHMs B 3TOM CiIydae 1aéT BO3MOXKHOCTb

CYILIECTBEHHO 00OTaTHTh KPYT pellaeMbIX 3a/1ad.

7 Kiace
Homep ConepxaHne MaTepraia Konu- XapaKTepucTHKa OCHOBHBIX
napa- YECTBO BUJIOB JISITEIBHOCTH yUCHHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JICHCTBUI)
I'nasa |. HauanbHble reoMeTpuyecKue 10 OOBSICHATD, YTO TAKOE OTPE30K, JIyd, YTOJl, KaKnue
CBeIeHUs (urypsl Ha3BIBAIOTCA PABHBIMH, KaK CPaBHUBAIOTCS 1
1,2 [Ipsimas u otpe3ok. JIyd 2 M3MEPSIIOTCS OTPE3KH M YTIIBI, YTO TaKOE I'Pagyc U
yroin rpagycHasi Mepa yria, Kakoil yroia Ha3bIBaeTcs
3 CpaBHEHHE OTPE3KOB U 1 MPSIMBIM, TYNIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
YTII0B cepeauHa OTpe3ka M OMCCEKTpHca yria, KaKue yrilbl
4,5 H3mMmepeHne oTpe3KoB. 3 Ha3bIBAIOTCS CMEXHBIMU M KaKH€ BEP THUKAJIbHBIMU;
Wzmepenwne yrios (hopMynupoBaTh 1 00OCHOBBIBATH YTBEPKICHUS O
6 CMexXHbIe 1 BepTUKAIBHBIC 1 CBOMCTBAaX CMEXHBIX U BEPTHKAJIBHBIX yTJIOB; 00BsIC-
YIIIBI HATh, KaKue MpsIMble Ha3bIBAIOTCSA
7 [epnenankynsipHBIE TPIMBIE 1 NEePIEeHANKYISPHBIMA; (OPMYINPOBATH U
Pemenne 3amau 1 000CHOBBIBAaTh YTBEPI)KICHUE O CBOMCTBE IBYX NMPSIMBIX,
KontpospHas padora Ne 1 1 MEePIEeHANKYISIPHBIX K TPETheil; n300pakaTs 1




pacrio3HaBaTh yKa3zaHHbIE IpOCTeHINe GUTYPHI HA
YepTeKax; pemaTh 3a1aul, CBSI3aHHBIE C STUMU
npocTemnuMu Gurypamu

I'nasa |l. Tpeyroabauku 17 OOBsICHATH, KaKasi GUrypa Ha3bIBACTCS
1 TpeyronpHuK 2 TPEYroJIbHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YTIIbI
2 IIepBbIit mpu3HAK U TIEpUMETP TPEYrobHUKA, KAKON TPEYrOIbHUK
PaBEHCTBA TPEYTOIbHUKOB 1 Ha3bIBaeTCs PABHOOEIPEHHBIM U KaKOH
3 [Nepnenaukymnsp K mpsiMoi 1 PaBHOCTOPOHHHM, KaKHe TPEYT OJIbHUKH Ha3bIBAIOTCS
MenuaHsl, OUCCEKTPHUCH U 1 paBHBIMH; N300pakaTh U PACIIO3HABATH HA YEPTEkKAX
4 BBICOTBI TPEYT OJIbHHUKA TPEYTOJIbHUKH M MX DJIEMEHTHI; (OpMYyIUPOBAThH U
5 CoiicTBa paBHOOEIPEHHOTO 1 JIOKa3bIBaTh TEOPEMBI O TIPU3HAKAX PaBEHCTBA
TPEyroJIbHUKa TPEYTOJILHUKOB; OOBSICHSTD, YTO HAa3bIBAETCS
6 Bropoit u Tpetuit 4 MEePIEHAUKYIISIPOM, TPOBEAEHHBIM U3 TaHHOW TOYKU K
NpU3HAKU PaBEHCTBA JIAHHOH MPAMOIi; (POPMYITHPOBATh U JOKa3bIBATh
TPEyroJIbHUKOB TEOpEeMY O MEPIEeHIUKYISAPE K MPsAMOil; 00BICHSITD,
7 OKpy>XHOCTB 1 KaKhe OTPEe3KH Ha3bIBAIOTCS MEAHaHOM, OMCCEKTPHUCOI
3aja4yy Ha IOCTPOEHUE 3 Y BBICOTOH TpeyroibHUKa; (OPMYIUPOBATH H
Pemenne 3anau 2 JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX PaBHOOEIPEHHOTO
Konrponbhas padora 1 TpPEeYroJIbHUKA; pelaTh 3a]a4u, CBsI3aHHbBIE C
Ne 2 NpU3HaKaMH PaBEHCTBA TPEYrOJIbHUKOB M CBOMICTBAMU
paBHOOEIPEHHOTO TPEYTOJIbHUKA; (OPMYIUPOBATH
oTpezieNieHue OKPYKHOCTH; OOBSCHSATD, YTO TaKOE
LEHTP, PaAnyc, XOp/a ¥ JJUAMETP OKPY>KHOCTH; PElIaTh
npocTeilne 3a/1a41 Ha MoCcTpoeHHe (IOCTPOSHHE yrIia,
PaBHOTO JAaHHOMY, TIOCTPOEGHUE OUCCEKTPHCHI yria,
IMOCTPOCHUE NEPIICHANKYIAPHBIX ITPAMBIX,
MOCTPOEHHUE CepPEIMHBI OTPE3Ka) U OoJiee CII0KHBIC
3aJlauy, UCHOJIb3YIOLINE yKa3aHHbIEe MpOCTeiie;
COIOCTaBJIATh MOIYYEHHBIH PE3ybTaT C YCIOBUEM
3aJlauy; aHAJIM3UPOBATh BO3MOXKHBIE CIIydan
I'nasa |11. ITapajuiesibHbIe IPsSIMBbIE 13
1 [NapannenbHble npsiMble 1 DopMyIupoBaTh OMPEACIICHNUE NapaJUICIIbHBIX IPSIMBIX;
2 IIpusHaku napamieabHOCTH 3 OOBSICHATH C TIOMOIIBIO PUCYHKA, KAKHE YIJIbl,
JIBYX MPSIMBIX 00pa30BaHHBIC TIPU IIEPECEUEHUH JBYX MPSIMbIX
3 AxcroMa napajiienbHbIX 5 CEeKyIIeH, Ha3bIBAIOTCA HAKPECTIICKALIUMU, KaKHE
MIPAMBIX OJTHOCTOPOHHMMH U KaKH€ COOTBETCTBEHHBIMU;
Pemenue 3amau 3 (hopMyNnHpOBaTh U JOKA3bIBATH TEOPEMBI,
Konrponbhas pabora Ne 3 1 BBIpaKaroIllye MPU3HAKHU MapauIeTbHOCTH IBYX
HPSIMBIX; O0BSCHATH, YTO TAKOE aKCHOMBI T€OMETPUHU
U KaKHe aKCHOMBI YK€ HCIIONb30BaJINCh PAHEE;
(hopMyITHpOBaTh AKCHOMY HapaJUIENIbHBIX IPSMBIX H
BBIBOAUTD CIIEACTBUS U3 HeE; (hOpMyIHpOBaTh
¥ JIOKa3bIBATh TEOPEMBI O CBOMCTBAX MapaIIEIBHBIX
MPSIMBIX,
oOpaTHBIE TeOpeMaM O IIPHU3HAKax MapaieabHOCTH,
CBSI3aHHBIX C HAKPECT JISKALTUMH, COOTBETCTBEHHBIMU
¥ OJJHOCTOPOHHUMHU YITIaMH, B CBSI3U C 3TUM OOBSICHSITH,
YTO TAKOE YCIIOBHE M 3aKJIIOUEHHE TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCsl 0OpaTHON MO OTHOLICHUIO K
JIAHHOH Teopeme; OOBICHATH, B UEM 3aKITFI0YaCTCS
METO/I J0Ka3aTeNbCTBA OT IPOTHBHOTO:
(hopMyMHpOBaTh U JOKA3BIBATh TEOPEMBI 00 yTIIax ¢
COOTBETCTBEHHO NMapaUICIbHBIMU U
MEePIEHANKYIISPHBIMI CTOPOHAMU; IPUBOANTH TPUMEPHI
MCIIOIh30BaHMS 3TOT0 METO/IA; PEIaTh 337241 Ha
BBIYHCIICHHE, OKAa3aTebCTBO M IOCTPOCHHE, CBS3aHHBIE
C MapajyIeTbHBIMU TPSIMBIMHU
I'nasa V. CooTHoIeHUS MEXKAY 18 DOopMyIUpOBaTh U JOKA3bIBATE TEOPEMY O CyMME YIIIOB
CTOPOHAMU M YIVIAMH TPeYroJbHUKA TPEyroJbHHUKa U €€ CIIEICTBHE O BHEITHEM yTJIe
1 CyMMa yIiI0B TpEyroibHIKa 2 TPEYroJIbHHKA; MPOBOJUTH KJIACCH(DHUKAIIIO
2 COOTHOWIEHHS MEXIY TPEYroJIBHUKOB IO yriiaM; (GOpMyIHpOBaTh U
CTOpPOHAMH H YIJIaMu JIOKa3bIBaTh TEOPEMY O COOTHOLICHUSIX MEXIY
TPEYroJIbHHKA 3 CTOPOHAMH U yIJIaM¥ TPEYroJbHUKa (TpsMoe U




Konrponbnas pabora Ne 4 1 oOpaTHOE YTBEP)KACHUS) U CIICACTBHS U3 HEE, TEOPEMY O
3 [IpsmoyronsHbIE 4 HEpaBEeHCTBE TPEYTOJIbHNUKA; (HOPMYJIUPOBATH H
TPEyrOJIbHUKH JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHBIX
4 [Moctpoenue TPEYTOJILHUKOB (TIPSIMOYTOJILHBIN TPEYTOIBHUK C YIIIOM
TPEYTrOJIbHUKA TI0 TPEM 30°, mpU3HAKH PaBEHCTBA MPSIMOYTONBHBIX
3IeMEeHTaM 4 TPEYroJIbHUKOB); POPMYIHPOBATH ONpPEIETICHUS
Pemenne 3amau 3 PaccTOSTHHS OT TOYKHU [0 MPSMOKH, PACCTOSHHS MEXTY
Konrponbhas padora Ne 5 1 napajieIbHBIMU NMPSMBIMY; pelIaTh 3aa4y Ha
BBIUMCIICHHUE, JI0Ka3aTeNbCTBO U TOCTPOCHUE,
CBSI3aHHBIE C COOTHOILICHUSIMHU MKy CTOPOHAMH H
yIrilaMH TPEYroJIbHUKA U PACCTOSTHHEM MEXILY
napauieNbHBIMU MIPSAMBIMH, TIPYU HEOOXOAUMOCTH ITPO-
BOJIUTH T10 XO/Iy PELICHUS JOTIOTHUTENbHbIE
TIOCTPOEHHSI, COITOCTABIIST MMOJYYEHHBIH PE3YIbTAT C
YCIIOBHEM 3aJ]au, B 33/1a4ax Ha MOCTPOCHUE
MCCIIeI0BaTh BO3MOXHBIE CITydau
IHoBTOpenne. Pemenune 12
3ajaa4
8 kiacc
Homep ConepxaHue Matepuana Komnu- XapakTepucTUKa OCHOBHBIX
napa- YCCTBO BUJOB ACATEIIBHOCTHU YUCHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JIEUCTBUI)
I'naBa V. YeTbIpEXyroaIbHHKH 14 OOBACHATB, YTO TAKOE JIOMaHas,
1 MHOroyronsHuKu 2 MHOI'OYrOIbHUK, €r0 BEPLIMHBI, CMEKHbIE
2 [Mapannenorpamm u 6 CTOPOHBI, JHarOHAJIH, U300paxaTh U pac-
Tpanenus MI03HAaBaTh MHOTOYTOJILHUKHU Ha YEPTEXKaAX;
3 [psmMoyroabHUK, poMO, 4 MIOKa3bIBaTh JJIEMEHTHl MHOTOYTOJIbHUKA,
KBaJpar €ro BHYTPEHHIOIO U BHELIHIOI0 o0JacTy;
Peuienue 3agau 1 (dhopmynHupoBaTh ONpeeIeHNE BBITYKIOr0
KonrponbHas padora Ne 1 1 MHOI'0yTr'OJIbHUKA; U300paxath U
pacro3HaBaTh BBIITYKJIbIEC H HEBBITYKIIbIC
MHOT'OYTOJILHHKH; ()OPMYITHPOBATH H
JIOKa3bIBaTh YTBEPKAEHHS O CYMMeE yIJIOB
BBIITYKJIOTO MHOI'OYT'OJIbHUKA U CYMME €T0
BHEIIIHUX YIJIOB; OOBACHATH, KAKUE CTOPOHBI
(BepIIMHBI) YETHIPEXYTONbHIKA HAa3bIBAIOTCSA
IPOTHUBOIOJIOKHBIMY; (OpMYINPOBATH
olpeieIeHHs NTapajuIesiorpaMma, TpareLyy,
paBHOOEIPEHHOM U MPSIMOYTOIBHOM
Tpamnenui, IpsIMOyroibHUKa, poM0a,
KBaJpaTa; n300pa)kaTh M paclo3HaBaTh
3TH YETBIPEXYTOIbHUKH; (POPMYIHPOBATH U
JIOKa3bIBaTh YTBEPKACHUS 00 NX
CBOMCTBAX M NMPU3HAKAX; pEIIaTh 3aJaun
Ha BBIYMCIICHUE, JOKA3aTeNbCTBO U
MIOCTPOCHUE, CBA3aHHBIC C ITUMH BUAAMHU
YeTBIPEXYTOJIHUKOB; OOBSICHSTh, KaKHE /IBE
TOYKH HA3bIBAIOTCS] CHMMETPUIHBIMHU
OTHOCHTENBHO TPSMOH (TOUKH), B KAKOM
ciryqae purypa Ha3pIBaeTcs CHMMETPUIHON
T'aasa VI. Ilnomann 14 OOBSICHATD, KaK MPOU3BOIUTCS U3MEPCHHE
1 [Tnomaae MHOTOYTOTBHUKA 2 IIOLIAJEH MHOTOYTOJIbHUKOB, KaKHe
2 [Tnomanu mapanensorpamma, 6 MHOTOYTOJIbHUKH Ha3bIBAIOTCS PABHO-
TPEYroJIbHHUKA U TPATICIIUH BEJINKMMH M KaKH€ PaBHOCOCTABJICHHBIMUY;
3 Teopema ITudaropa 3 (hopMynmHpoBaTH OCHOBHBIC CBOWCTBA
Pemenne 3amau 2 TUTOIIAJIeH U BBIBOJAHTH C MX MOMOIIBIO
Kontpomsnas padora Ne 2 1 (hopMyITHI ITOMAACH MPSIMOYTOIBHIKA,
napajuiesiorpamMmma, TpeyroilbHHKa,
Tpanenun; GopMyIHpOBaTh U T0KA3hIBATH




TeopeMy 00 OTHOILICHUH ILIOIIaneH
TPEYroJbHUKOB, HMEIOIIHUX 110 PABHOMY
yriy; GopMyIupoBaTh U JOKa3bIBAThH
teopemy I[Tudaropa u obpaTHyIO €if;
BBIBOIUTH (hopmyiy I'epoHa [uist 1T0Ia 11
TPEYroNbHUKA; PellaTh 3a1a4u Ha
BBIYHCIICHUE U JI0Ka3aTeNbCTBO, CBSI3aHHbIC
¢ hopMmynaaMu uiomanel u TeopeMoit
[Mudaropa

I'nasa VII. llono6HbIe TPEYroabHUKHI 19
1 Onpenenenre MoT00HBIX 2 OOBSCHATH IOHATHE MPOMOPIIHOHATHFHOCTH
TPEYTOIbHUKOB OTpE3KOB; (HOPMYIUPOBATH OMPEEICHUS
2 [pu3Haku mogoous 5 MOJTOOHBIX TPEYTOJIBHUKOB U KO-
TPEyroJbHUKOB a¢punmenta noxodus; GopmyaupoBaTh U
Konrtposbnas padora Ne 3 1 JIOKa3bIBaTh TCOPEMBI: 00 OTHOIICHUU
3 [IpumeHenue noxodus K 7 TuIoma el moJOOHbBIX TPEYT OJIbHUKOB, O
JI0Ka3aTellbCTBY TEOPEM 1 NpHU3HAKaX MOM00US TPEYroJIbHUKOB, O
pelIeHuto 3a1a4 CpeaHel IMHUK TPEYTOJIbHUKA, O
4 COOTHOWIEHHS MEXTY 3 riepeceueHny MeAMaH TPEyrolbHHUKa, O TIpo-
CTOpPOHaMH U yriaMu MOPLUOHALHBIX OTPE3Kax B
MPAMOYTOJIBHOTO Tpe- NPSIMOYTOJIBHOM TPEYroJbHUKE; O0BSICHATH,
YrOJbHUKA YTO TaKOE METOJ| MOJI00Hs B 331a4ax Ha
KonTposbhas padora Ne 4 1 MOCTPOEHHUE, U IPUBOIUTH IPUMEPHI
MPUMEHCHHS 3TOT0 METO/a; OOBICHSITH,
KaK MOXXHO HCIOJIb30BaTh CBOWCTBA
MOOOHBIX TPEYTOJbHUKOB B
HN3MEPUTEIIbHBIX pa60Tax Ha MCCTHOCTH,
OOBSICHATH, KaK BBECTH HOHITHE TTOT00HS
JUIsl TIPOM3BOJILHBIX (pUTYP; HOPMYIIHPOBATH
OIIpeNeNICHUs ! WIIOCTPUPOBATH MOHITHU
CHHYCa, KOCHHYCa U TaHT€HCa OCTPOro yriia
HPSIMOYTOJILHOTO TPEYTOJIbHHUKA; BEIBOAUTH
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO
Y 3HAQUEHMs CHHYCa, KOCHHYCA U TaHTeHCa
quig yrios 30°, 45°, 60°; pemats 3aga4,
CBSI3aHHBIE C ITO100MEM TPEYrOJIbHUKOB,
JUTSL BBIYMCIICHUS 3HAYCHU I
TPUTOHOMETPHYECKUX (YHKIUH
HCIIOJIb30BAaTh KOMIIBIOTEPHbIE IPOrPaMMBbl
I'nasa VIII. OkpyxHocTh 17
1 KacartenbHast K OKpY)KHOCTH 3 HccnenoBaTh B3aMMHOE PacloIOKeHNe
2 LlenTpasnbHble U BIIHCAHHBIC 4 IpsIMOU M OKPY)KHOCTH; (pOpMyIHpOBaThH
YTIIBI olpeneNeHHe KacaTeIbHON K OKPYKHOCTH;
3 Yetslpe 3aMedaTebHbIC 3 ($opMyITMpOBaTh M JOKa3bIBATh TEOPEMBL: O
TOUYKHU TPEYTOIbHHUKA CBOICTBE KacaTeIbHOM, O IPU3HAKE
4 Bnucannas u onncanHas 4 KacaTelIbHOH, 00 OTpe3KaxX KacaTelbHbIX,
OKpY’KHOCTH MPOBEIEHHBIX U3 OAHOW TOUYKHU;
Pemenwue 3anaq 2 ($bopMyIIUpOBaTh MOHATHS HEHTPAIBHOTO
Kontpomsuas padora Ne 5 1 yIJ1a ¥ TPaJyCHOW MephI IYyTH OKPY>KHOCTH;

(hopMynHpOBaTh M JOKA3BIBATH TEOPEMBI: O
BITMCAHHOM YTJIE€, O MMPOU3BEACHUHU
OTPE3KOB IEPECEKAIONTUXCS XOP/;
(hopMynHpOBaTh M JOKA3BIBATH TEOPEMBI,
CBSI3aHHBIC C 3aMEYaTEIbHBIMU TOUKAMHU
TPEYroJbHHUKA: 0 OMCCEKTpHCE yIia M, Kak
CIIEICTBHE, O IEpPECeUeHUN OMCCEKTpHUC
TPEYroNbHHUKA; O CEPETUHHOM
HNEPHEHIUKYISAPE K OTPE3KY U, KaK
CIIEJICTBUE, O IEPECEUCHUH CEPETUHHBIX
HNEPIEeHUKYIIPOB K CTOPOHAM
TPEYTOJIBHUKA; O IEPECEUEHUH BBICOT
TPEyroibHUKA; POPMYIIUPOBATH
OIIpEJICNICHUs] OKPYKHOCTEH, BOMCAHHOW B




MHOT'OYT'OJIbHUK U ONMCAaHHON OKOJIO
MHOTOyTr'OJIbHHKA; ()OPMYINPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH,
BITICAHHOH B TPEYTOJILHUK; 00
OKPY>KHOCTH, OITUCAHHOHN OKOJIO
TPEyroJibHUKa; O CBOHCTBE CTOPOH
OINMCAaHHOTO YETHIPEXYr ONbHUKA; O
CBOIICTBE YI'JI0B BIMCAaHHOTO
YeThIPEXYTOJIbHUKA; PEeIIaTh 33a41 Ha
BBIUHCIICHHE, JOKA3aTEIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMH M O CAHHBIMH
TPeyTOJbHUKaMH U
YeThIPEX YT OJIbHUKAMU; HCCIEe10BATh
CBOMCTBa KOH(UTypaluii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TOMOIIBIO
KOMIIBIOTEPHBIX MPOrpaMM

IoBTOpenue. Pemenue 3agaq 4
9 kaacc
Homep ConeprxaHue Matepuana Komnu- XapakTepucTriKa OCHOBHBIX
napa- YCCTBO BUJOB ACATEIIBHOCTHU YUYCHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JIEUCTBUI)
[ToBTOpEHHE Kypca reoMeTpuu 8 Kiacca 2
I'naBa IX. BekTopsl 12 DOpMyYNIHPOBATh ONPEAEIECHUS U UILTIOCTPUPOBATD

1 IonsTe BekTOpa 2 MOHATHS BEKTOPA, €ro JUTHHBI, KOJIJIMHEAPHBIX U

2 CroxxeHue U BbIUUTAHUE PaBHBIX BEKTOPOB; MOTUBUPOBATh BBEACHUE MOHATHH

3 BEKTOPOB 4 U JENCTBUH, CBA3aHHBIX C BEKTOPaMHU,

YMHOX€EHUE BEKTOpa Ha 5 COOTBETCTBYIOIIUMU IIPUMEPAMH, OTHOCSIIUMHUCS K
yucno. [Ipumenenne (¢u3UYeCKUM BEKTOPHBIM BEIMYHUHAM; IPUMEHATh
BEKTOPOB K PELICHUIO 3a/1a4 BEKTOPBI U ACHCTBUSA HaJl HUIMU IIPU PEIICHUH
Konrponbhas padbora Ne 1 1 TeOMETPUYECKUX 3a]a4

I'naBa X. MeToa KOOpAUHAT 10 OOBSACHATH U WLTIOCTPUPOBATH TIOHATHS

1 Koopaunats! BekTOpa 2 HPSIMOYTOJIBHOHM CHCTEMBI KOOPAWHAT, KOOPIUHAT

2 IIpocreiimue 3agaun B TOYKHU U KOOPJIHMHAT BEKTOPA; BEIBOAUTH U
KOOpJMHATAX 3 UCIIONB30BaTh NIPH PELICHUH 3a1a4 (HOPMYIIbI

3 YpaBHEHUS OKPYKHOCTH U KOOpAMHAT CEPEUHBI OTPE3Ka, JUIMHBI BEKTOPA,
TIPSIMOMH 3 paccTosHUA MEXIY ABYMsSI TOUKaMH, YpaBHEHUS
Pemenue 3anau 1 OKPYKHOCTH U IIPSIMOi1
Kontponpras padora Ne 2 1

I'maBa Xl. CooTHOLIEHUST MEKTY 14 DopMyIUpOBaTh U HIUTFOCTPUPOBATH ONPEACIEHUS
CTOPOHAMM M YIJIaMHU CHHYCa, KOCHHYCa, TAHTe€HCca M KOTaHreHca yriios ot 0 1o
TpeyrojbHuka. Ckajasipuoe 180°; BRIBOAUTH OCHOBHOE TPUTOHOMETPUIECKOE
Npou3Be/iecHue BEKTOPOB TOXIECTBO U (HOPMYJIBI IPUBEACHUS; POPMYIUPOBATH U

1 Cunyc, KOCHHYC, TaHTCHC, 3 JIOKa3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB,
KOTaHTEHC yria MPUMEHSTH WX NPU PEIICHUHN TPEYTrOIbHUKOB;

2 COOTHOMIECHHUS MEXIY 6 OOBSICHATH, KAK HCIIOIB3YIOTCSI TPUTOHOMETPHUECKHE
CTOpPOHaMH W yII1aMu (hopMyIIBI B I3MEPUTENBHBIX PabOTaX HAa MECTHOCTH;
TpEyroJbHHUKA (hopMynHpOBaTE ONpEAETEHUS YIila MEXIY
CkansgpHOe IpON3BEACHNE 3 BEKTOpPaMH U CKaJISIPHOTO IMPOU3BEACHHS BEKTOPOB;
BEKTOPOB BBIBOJIUTH (DOPMYITy CKAJISIPHOTO MPOU3BEACHUS Yepe3
Pemenne 3amau 1 KOOPAMHATHI BEKTOPOB; (POPMYIHPOBATE U
Konrpomnpnas padora Ne 3 1 00O0CHOBBIBATh YTBEP)KJICHHE O CBOMCTBAX CKAISIPHOTO

MIPOU3BECHUST; HCIIOIb30BATh CKAISIPHOE MPO-
M3BeJICHNE BEKTOPOB IPHU PEUICHNN 33134
Tmasa XlI. InuHa okpyKHOCTH U 1J10- 12 DopMynHpOBaTh ONPEAEICHUE MPABUIBHOTO

majab Kpyra

MHOTI'OYIOJIbHUKA; q)OpMyJ'II/IpOBaTB 1 JOKa3bIBaThb




IIpaBunbsHbIE
MHOTOYTONBHUKY [[TrHA
OKPYKHOCTH M IUIOIIAb
Kpyra

Pemenue 3amau
KontponsHas padora Ne 4

TEOpEMBI 00 OKPYKHOCTSIX, OIMCAHHON OKOJIO
MpaBWIBHOIO MHOTOYTOJIbHUKA U BIICAHHOW B HETO;
BBIBOJWUTH U UCIIOJIB30BATH POPMYJIIBI JUIS
BBIYHUCIICHUS TUIOUIAAU MIPAaBUIBHOIO MHOTOYT OJIb-
HHKa, €T0 CTOPOHBI U pajuyca BIUCAHHOU
OKpPYKHOCTH; pelaTh 3aJauyu Ha IOCTPOEHUE
MPaBUIBHBIX MHOTOYT'OJIbHUKOB; OOBSICHSTH ITOHATHUS
JUTMHBI - OKPYKHOCTH U IUIOLIa U Kpyra; BBIBOAUTH
(hopMyINBI 1 BEIYUCIIEHUS JJIMHBI OKPY)KHOCTH U
JUIMHBI IyTH, IUIOIIAIU Kpyra ! IUIOU[aid KpyroBOTO
CEKTOpa; MPUMEHSITH 3TH (HOPMYIBI IPU PEHICHUN
3a1a4

T'aasa XI

1. IBm:kenus

1
2

[lonsTHE ABMKEHUS
[TapannensHsli epeHoc U
MIOBOPOT

Pemenne 3amau

N

OOBSCHATH, YTO TaKOE 0TOOpaKeHUE IIOCKOCTH Ha
ce0s1 1 B KaKOM Cllydae OHO Ha3bIBaeTcs JBHKEHUEM
TUIOCKOCTH; O0BSACHITH, YTO TAKOE OCEeBas
CUMMETpHUS, IEHTPaJbHasl CHMMETPUsI, apaJuIenbHbINA
TIEPEHOC U TMIOBOPOT; 00OCHOBBIBATH, YTO 3TH
0TOOpaXeHHUs IIIOCKOCTH Ha Ce0sl SBISIOTCS
JBYDKEHUSIMH; OOBSICHATH, KaKOBa CBS3b MEXIY
JIBIOKEHUSIMH ¥ HAJIOKCHUSIMH; HIUTIOCTPUPOBATH
OCHOBHBIC BUBI ﬂBHH{CHHﬁ, B TOM 4HHCJI€ C IOMOIIBIO
KOMIIBIOTEPHBIX NPOTPaMM

I'masa XIV. HauanbHble cBeieHUS U3
CTEPEOMETPHH

1
2

MHororpaHHUKH
Tena u noBepxHOCTH
BpallleHUs

N

OOBACHATD, UTO TAKOE MHOTOTPAHHHUK, €ro TpaHy,
pé6pa, BepIIMHBI, JUArOHATH, KAKOW MHOTOTPaHHUK
Ha3bIBA€TCA BBIITYKIIbIM, YTO TaKOC n-yroanaﬂ
npu3Ma, eé OCHOBaHUs, OOKOBBIC TPaHH U OOKOBBIC
pEOpa, Kakas MpuU3Ma Ha3bIBACTCS MPSIMOM M Kakas
HAKJIOHHOM, 4TO TaKOe BBICOTA MPU3MBI, Kakas IpU3Ma
Ha3bIBACTCs MapajieeNuIe oM U Kakoil rma-
paieNenune]] Ha3pIBaeTCs MPSMOYTOIbHBIM;
($hopMynupoBaTh U 0OOCHOBBIBATh YTBEPKIACHHSA O
CBOICTBE IMaroHajel rnapajulesienuIena u 0 KBaapare
JUaroHaJly MpsIMOYT0JIbHOTIO Iapasule/eueaa;
OOBSCHSTD, 4TO TaKOE 0OBEM MHOTIOIPpaHHUKA; 00b-
SCHSTh, KAKOW MHOTOTPaHHHUK Ha3bIBAETCS
MUPaMUJON, YTO TAKOE OCHOBAHUE, BEPIINHA,
0OKOBBIEC TpaHH, OOKOBBIE pEOpa U BBICOTA MTHUPAMUJIBL,
Kakas MMpaMu/Ja Ha3bIBaeTCsl IPABUIIBHOM, YTO TaKOE
anodeMa NpaBHILHOM MTUPAMHUIIBI, OOBSICHIT, KAKOE
TEINO Ha3bIBACTCA LMIUHPOM, YTO TAKOE €T OCh,
BBICOTA, OCHOBAHMUSL, pajnyc, OOKOBas MOBEPXHOCTD,
oOpa3syromue, pa3BépTKa OOKOBOM MOBEPXHOCTH,
KaKuMHU (OpMyJIaMH BBIPAXKAIOTCS 00BEM U IUIOIIA b
OOKOBOI TTOBEPXHOCTH MUIUHAPA; OOBSICHITH, KaKOe
TENO Ha3bIBACTCA KOHYCOM, YTO TAKOE €r0 OCh, BBICOTA,
OCHOBaHHE, 0OKOBAsi TOBEPXHOCTH, 00pa3yIoIue,
pa3BE€pTKa GOKOBOI MOBEPXHOCTH, KAKMMHU (POPMYIaMu
BBIpaXXaloTca 00bEM KOHYCa U IIIOMAab OOKOBOH
MIOBEPXHOCTH; OOBSACHSTH, KaKasi [IOBEPXHOCTH
Ha3bIBaeTcs chepoil M KaKoe TENO Ha3hIBACTCS IIApOM,
YTO TaKoe paguyc u nuaMeTp cdeps (mmapa),
pacrno3HaBaTh Ha PHCYHKax MPHU3MY, HapauleNenuie],
MPaMUAY, IIIHHAP, KOHYC, Iap

IloBTOpeHue. Pemenune
3aga4d. O0 akcmomax
NJIAHUM e TPUH
HroroBas KOHTpoONbHAs
pabora Ne 5

KTII gnst 7-9 ximaccoB B OTAETBHBIX (paiimax.




[Ipunoxenue K mporpaMme.

HopMbI o11eHKHM 3HAHHMI, YMEHH M HABBIKOB YYAILIMXCH 10 MAaTeMaTHKe.
1. Ouenka nucemennvix KORMPOIBLHBIX PAOOM OOYHUAIOUWUXCA RO MaAmMeEMAMUKe.
OTBeT OlLIEHUBAETCS OTMETKOM «5», €CIU:
e  paboTa BHITNOJIHEHA MOTHOCTHIO;
® B JIOTHYECKUX PACCYXICHHUIX M 00OCHOBAHHH PEIICHUS HET MPOOEIIOB U OMIHOOK;
® B pPCIICHWH HET MATEMATHYCCKUX ONTHOOK (BO3MOXKHA OJTHA HETOYHOCTB, OITUCKA, KOTOpAas HE SBIIACTCS
CIJIC/ICTBUEM HE3HAHUS WM HEMIOHMMAHUS y4eOHOrO MaTepraa).
OtmMmeTKa «4» CTaBUTCS B CIEIYIOMINX CIyYasX:
e  paboTa BHITNOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHUS IIIATOB PEIICHHS HEAOCTATOYHBI (€CIIH yMEHHUE
00OCHOBBIBATh PACCYXKICHUS HE SIBIISLIOCH CIICIIHAbHBIM 00BEKTOM MPOBEPKH);
e  JIOMYIICHBI OJfHA OMIMOKA WU €CTh JIBa — TPU HEMOUETA B BBIKIIAJKAX, PUCYHKAX, YEPTEKAX HITU
rpadukax (€ciu 3TU BUIBI pa0OT HE SBJISUTUCH CHEIHATBHBIM 00BEKTOM MPOBEPKH).
OtmeTKa «3» CTaBUTCS, CCIIH:
e  JjomymieHo OoJiee OHOM OMUOKY WM OOJiee IBYX — TPEX HEJOUYETOB B BBHIKJIAIKAX, YSPTEHKAX WU
rpagukax, Ho oOyJaromumiics obnangaeT 00s3aTeNbHBIMI YMEHHUSIMHU 10 IPOBEPSEMOIT TEME.

OtmeTKa «2» CTaBUTCS, CCIIH:
®  JIONYIIEHHI CYNIECTBEHHBIE OIMOKY, MOKa3aBIINe, YTO 00YUYAIOIIUIiCs He 001anaeTr 00s- 3aTebHBIMU
YMEHUSIMHU I10 JaHHOW TeME B IIOJTHOM Mepe.
y‘-II/ITeJ'IB MOXXCET ITOBBICUTH OTMCTKy 3a OpI/IFI/IHaHbeIﬁ OTBECT HA BOHpOC HIINn OpI/IFI/IHaHBHOC pemeHMe 3a1a4H,
KOTOpBIE CBUJIETEIBCTBYIOT O BHICOKOM MaTEMaTHYECKOM pa3BUTHH 00YUaIOIIErocs; 3a perieHue donee
CIIOKHOM 3a/1a4¥ UIT OTBET Ha OoJiee CIIOXKHBII BOIPOC, NPEITIOKEHHBIE 00y4aroeMycs TOTIOHUTEIBHO T10CTe
BBITIOJIHCHUA UM KaKI/IX-HI/I6O llpyT‘I/IX 3aHaHHﬁ.
2.  OueHKa yCMHbBIX OMEENO08 00YUAIOWUXCSA NO MAMEMAMUKe.
OTBeT OLICHUBAETCSI OTMETKOH «5», €ClIN yYCHUK:

®  [IOJIHO PACKpPBLI CoJepKaHhe MaTepuala B 00beMe, MPEIyCMOTPEHHOM MIPOrpaMMOil U YUEOHHKOM;

®  IBJIOKWI MaTepHasl TPAMOTHBIM A3BIKOM, TOYHO HCIIONIB3YS MAaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U
CHMBOJIHKY, B OIIPEIEICHHON JIOTHIECKOI MOCIIe10BaTEeIbHOCTH;

®  [PaBWILHO BBINOIHUI PUCYHKH, YEPTEXKH, rPaUKH, COTYTCTBYIOLIHE OTBETY;

®  [IOKa3aJ YMEHHE WUTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU NIPUMEPaMH, IPUMEHSThH €€ B HOBOI
CHUTYalllH TIPH BBITIOTHEHUH NIPAKTUYIECKOTO 331aHuUS;

®  MPOJEMOHCTPHUPOBAJ 3HAHHUE TEOPUU paHEe N3YYCHHBIX COMYTCTBYIOMINX TeM, COOPMHUPOBAHHOCTD U
YCTOMYMBOCTH UCIIOIB3YEMBIX IIPH OTBETE YMEHHI U HABBHIKOB; OTBEYAJ CAMOCTOSITEIBHO, 0e3
HABOJSIINX BOIPOCOB YUUTEIIS;

®  BO3MOXXHBI OJTHA — JIB€ HETOYHOCTH IIPH OCBEIICHHE BTOPOCTEIIEHHBIX BOIIPOCOB MJIH B BBHIKJIAIKAX,
KOTOpBI€ YUEHUK JIETKO UCIIPABIII MOCIIE 3aMEUaHMs] YIUTES.

OTBET OILIEHUBAETCSI OTMETKOM «4», eClu:

®  YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHMUSIM Ha OLIEHKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEJJOCTATKOB: B
M3TI0KEHUH JIOMYIIEHBI HeOOMbINE IPOOEITBI, He NCKa3UBIIee MaTEMAaTHUECKOE COIepIKaHue OTBETA;
JOIYIIeHbI OIWH — JBa HEJ04YEeTa MPH OCBEIICHHH OCHOBHOT'O COJEP KaHMUS OTBETA, NCTIPABICHHBIE
mocyie 3aMeYaHus YIUTEIs;

e  JOIyIIeHHI OMMOKa WU OoJiee MBYX HEIOYETOB MPH OCBEIEHUH BTOPOCTEIIEHHBIX BO- IIPOCOB WIIH B
BBIKJIAIKAX, JIETKO UCIIPABIICHHEIE [TOCTIE 3aMEUaHUS YIUTEISL.

OtMeTka «3» CTaBHUTCS B CIEAYIOMINX CIyJasiX:

e HEMOJHO PAaCKPHITO COAEpIKaHNEe MaTepuana (Colep aHne M3I0KEHO (parMeHTapHO, HE BCera
MTOCTIETOBATENBHO), HO TIOKa3aHO O0IIee ITOHMMAaHHe BOMPOCa U MPOIEMOHCTPUPOBAHBl YMEHUS,
JIOCTaTOYHBIC JIS1 YCBOSHUS IPOrpaMMHOro Matepuania (onpeaenensl « TpeboBaHnsaMu K
MaTEeMaTHIEeCKONW OJATOTOBKE YJAITIXCSD B HACTOSIIIEH ITporpaMMe 1Mo MaTeMaTHKe);

e  VIMENHCH 3aTPYIHEHUS WIIN JOIYIIECHBI OITHOKN B ONPEeIeHIH MAaTeMaTHIeCKOH TepMUHOIIOTHH,
YyepTeKax, BEIKIAAKAX, HCIPABICHHBIC TIOCIIE HECKOIBKAX HABOAAIINX BOIIPOCOB YUIH TEIIS;

®  YUYCHHUK HE CIPaBWICA C IPUMEHEHHEM TEOPUH B HOBOW CHTYAIMU TIPH BBITOTHEHUH MTPAKTHIECKOTO
3a/IaHusl, HO BBIITOJHII 3aJaHUS 00S3aTeIBHOTO YPOBHS CIOKHOCTH TI0 TAHHOH TeMe;

® TIpH OCTATOYHOM 3HAHHH TEOPETUICCKOTO MaTEepHaTa BEIBICHA HEIOCTATOYHAS CHOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CICIYIONINX CIydasx:

®  HE PacKpBITO OCHOBHOE COJIEpKaHUe yIeOHOr0 MaTepHala,

e 00HapyXEHO He3HAHWE YUYCHUKOM OOJBIICH MIH HanOoee BaXKHON YacTH yueOHOTO MaTepHuana;

®  JIOMYIIEHBI OIIMOKU B ONPEICICHAN TOHITHI, TIPH HCIOIH30BAHUN MaTEMaTHIECKON TEPMHUHOIOTHH, B



PpHUCYHKaX, 4epTeXkax Wi Ipadukax, B BEIKIAIKaX, KOTOPbIE HE HCTIPABIICHBI MOCIIE HECKOIBKUX
HaBOZAIINX BOITPOCOB YUUTEIISL.
3.06waa knaccugukayus owtuodoK.
[Ipu oneHke 3HaHMHA, yMEHUH ¥ HABBIKOB YJaIIUXCsl CJIEyeT YUUTHIBATH BCE OMMOKH (ITpyOble U HerpyObIe) n
HEJO0YETHIL.
3.1. I'pyObIMH cUUTAIOTCS OIIMOKY: HE3HAHKE ONpEIeNIEHNs] OCHOBHBIX ITOHSTHI, 3aKOHOB, IPABHIJI, OCHOBHBIX
TIOJIOKEHUH TeOpHH, He3HaHUE (POpPMYJI, OOIIENPHHSTHIX CHMBOJIOB 0003HAYECHUI BENUYNH, €IUHHI] HX
M3MepeHNs; He3HaHNE HAaMMEHOBAHUH eIMHHIl U3MEPEHUS; HEYMEHHE BBIZICINUTD B OTBETE TIIaBHOE; HEYyMEHUE
TIPUMEHSTH 3HAHMS, AITOPUTMBI [UISl PEIIeHUsI 3a/]1a4; HEYMEHHUE JeaTh BEIBOABI U 0000IEHYS; HEyMEHHE
YHUTaTh U CTPOUTH Tparku; HEYMEHHUE MOJIb30BATHCS IEPBOMCTOYHUKAMY, YUEOHHKOM U CIIPAaBOYHHUKAMU;
ToTepsi KOPHS MJIM COXPaHEeHUe ITOCTOPOHHET0 KOPHSI; 0TOpackiBaHie 0e3 00bsCHEHH OHOr0 13 HUX; 60
paBHO3HAYHbIE UM OLIMOKH; BEIYUCIUTENbHBIE OIIMOKH, €CITH OHU HE SIBJISTIOTCS ONMHMCKOM; JIOTHYECKHE OINOKH.
3.2. K HerpyObIM ommOKaM cieayeT OTHECTH: HETOYHOCTh ()OPMYITHPOBOK, ONpeeNIeHNH, MOHSITHH, TEOpHA,
BBbI3BaHHAsI HETIONIHOTON OXBaTa OCHOBHBIX PU3HAKOB OMPE/EIeMOro MOHSTHS WIA 3aMEHOH OJIHOTO - JIBYX U3
9THX MPU3HAKOB BTOPOCTETICHHBIMH; HETOYHOCTh Tpadrka; HepallMOHAIBHBIN METOJI PEIIeHNUS 3a/1a41 WK
HEJJOCTaTOYHO NMPOyMaHHBIH IUIaH OTBeTa (HapyIIeHUe JIOTUKH, TOAMEHA OT/IEIbHBIX OCHOBHBIX BOITPOCOB
BTOPOCTENEHHBIMH); HEpAIIMOHAILHBIE METO/IBI PAOOTHI CO CIIPaBOYHOW M PYTrOH IUTEpaTypoi; HeyMeHre
pears 3a/1a4u, BBINOJIHATH 3aJIaHus B O0ILEM BUJIE.
3.3. Hemouetamu sIBJISIFOTCSI: HEpalMOHAIBHbBIE TIPHEMBI BBIYMCICHUH 1 TIpeoOpa3oBaHuil; HeOpexxHoe
BBITIOIHEHHE 3aIncel, YepTexei, cxem, rpadukos.
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