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OBnazieHre y4JallMMHCS CHUCTEMOH T€OMETPUYECKHX 3HAHWH W yMEHHII HEOOXOIMMO B ITOBCEIHEBHOM
KHM3HU JUIS1 U3y9E€HHsI CMEXHBIX TUCIHHUIUIMH U IPOJOIDKEHHUs] 00pa3oBaHusl.

[NpaxTiyeckass 3HAUUMOCTH IIKOJIBHOTO Kypca TeOMETpuH OOYCJIOBJIEHA TE€M, 4TO €€ OO0BEKTOM SBISIOTCS
MIPOCTPaHCTBEHHBIE ()OPMBI M KOIMYECTBEHHbIE OTHOIICHHUS JIEHCTBUTEILHOIO MUpa. | eoMeTpidecKast IIoAroToBKa
Heo0XorMa JUIsl TIOHUMAaHHs TIPHHIIMIIOB YCTPOICTBA M MCTIONb30BaHHS COBPEMEHHOM TEXHUKH, BOCHPHATHS HAYIHBIX
U TEXHMYECKUX MOHATHN U uaed. MarteMaTuka sSBISIETCS A3bIKOM HayKH M TeXHUKH. C €€ MOMOIIBI0 MOJEIUPYIOTCS U
H3y4aroTCs SABIEHUS U MPOLECCH, MPOUCXOIIME B IPHPOJIE.

Ieomerpuist sBISETCS OIHMM W3 ONOPHBIX MPEAMETOB OCHOBHOW IIKOJIBI: OHAa OOECIIeUMBACT W3y4eHHE APYTHX
JMCIMIUIMH. B mepBylo odepens 3TO OTHOCUTCS K MpeMeraM eCTECTBEHHOHAYYHOr'O IIMKJIA, B YACTHOCTH K (hH3UKE.
Pa3BuTHE TOrN4ecKOro MBIIUICHUS YJaluXcsl IPU 00y4eHHH T€OMETPHUH CIIOCOOCTBYET TAKKe YCBOEGHHUIO TIPEIMETOB
ryMaHuTapHoOro 1mkia. [IpakTuueckne yMeHHs W HaBBIKM T'€OMETPHYECKOro XapakTepa HEOOXOAWMBI JUISl TPYIOBOU
JESTEIILHOCTH U NMPO(ecCHOHATIbHON MOATOTOBKH IIKOITEHHUKOB.

Pa3Butne y ydammxcsi npaBHIbHBIX IPEJCTABICHUNA O CYITHOCTH W TPOUCXOKICHUH T€OMETPHIECKUX aOCTpaKIHii,
COOTHOIIEHHH PEaIbHOrO M HAEAJIBHOTO, XapaKTepe OTpa)KeHUs MaTeMaTHYeCKOM HayKol SBJIEHUI M TPOIECcCOB
pealbHOrO MUpPa, MECTE TEOMETPUHU B CUCTEME HayK M POJIM MaTeMaTHIECKOro MOJICTUPOBAHUS B HAYUHOM ITO3HAHWUH U
B NPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS yJalIMXCS, a Takke (POPMUPOBAHUIO KayecTB
MBIIUIEHUS, HEOOXOANMBIX IS aJalTallii B COBPEMEHHOM MH()OPMAIIMIOHHOM OOILECTBE.

TpeOys OT ywalMxcs YMCTBEHHBIX M BOJIEBBIX YCHWJIMH, KOHLIEHTpPALMM BHHUMaHHs, AaKTHMBHOCTH Pa3BHTOTrO
BOOOpa)KEHHs, TEOMETPHUsI pPa3BHBAECT HPABCTBEHHbIC YEPThl JIMYHOCTH (HACTOMYMBOCTH, IEJIEYCTPEMIEHHOCTD,
TBOPYECKYIO aKTHBHOCTbh, CAMOCTOSITENIEHOCTh, OTBETCTBEHHOCTb, TPYAOIIO0HE, AUCIUIUIMHY U KPUTHYHOCTh MBIIIICHNUS )
U YMCEHHE aprymeHTHUPOBAHO OTCTanMBaThb CBOHM B3IJIAABI H yGC)KJICHI/IS{, a TaKXKC CHOCOGHOCTI) TMPpUHUMATb
CaMOCTOSITENIbHBIE PEILICHHUS.

I'eomeTpust CyIIECTBEHHO pacIIUpsieT KPYro3op yJalmxcs, 3HaKoMs MX C MHIYKIIHEeH U JIeTyKiuen, 0000IeHneM 1
KOHKpETH3allieH, aHalIn30M W CHHTE30M, Kilaccu(uKalueill M cucreMarthsalyei, abcrparipoBaHueM, aHaJIOTHEu.
AXTHBHOE HCIIOJIb30BaHUE 3a/lad Ha BCEX OJTamax y4deOHOro Ipolecca pa3BHBAET TBOPYECKHE CIIOCOOHOCTH
IIKOJIbHHUKOB.

[Ipu 0Oy4yeHun reomerpun (POPMHUPYIOTCS YMEHHUS ¥ HABBIKM YMCTBEHHOT'O TPY/ia — IUIAaHHUPOBAHUE CBOEH paloThl,
MOMCK pallMOHANIBHBIX ITyTe €€ BBIMOIHEHUs, KPUTHUECKas OLIEHKa pe3yJbTaToB. B mpouecce o0ydeHus: reoMerpun
LIKOJIBHUKU JIOJDKHBI HAYYUThCSl W3JIaraTh CBOM MBICIH SICHO M HMCUEpIIBIBAIOLIE, JIAKOHMYHO M EMKO, NpHOOpecTH
HaBBIKU YETKOT0, aKKYPATHOT'O ¥ IPaMOTHOT'O BBIIIOJIHEHHUS] MATEMaTHYECKHX 3aIUCeil.

Baxxneiimeii 3aadeil MKOIBHOTO Kypca TEOMETPHH SBJISCTCS pa3BUTHE JIOTHYECKOr0 MBIIUICHUS ydamuxcs. Camu
OOBEKTBl TeOMETPUYECKHX YMO3AKIIOUEHHWH M MpUHATBIE B T€OMETPUH HpaBWiIa HX KOHCTPYHPOBaHHSA
CIOCOOCTBYIOT (hOPMUPOBAHUIO YMEHHI OOOCHOBBIBATH M JOKa3bIBaTh CY)XKACHUS, MPUBOIUTH YETKHE ONMpEeNeHYs,
Pa3BUBAIOT JIOTMUECKYIO MHTYUIIMIO, KPATKO M HATJIIJHO BCKPBIBAIOT MEXAaHU3M JIOTHYECKUX MTOCTPOCHUN U ydaT UX
IpUMEHeHHIo. TeM caMblM TIeOMeTpUsl 3aHMMAeT Bemyllee MecTO B (OPMHPOBAHMH HAyYHO-TEOPETHUECKOTO
MBIIIJICHUS] HIKOJIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TAPMOHHIO MAaTeMATHKH, (POPMHpPYs IOHUMAaHNE KPACOTHI M M3SIIECTBA MATEMaTHIECKHUX
PpacCy>KIeHHH, CIocoOCTBYSI BOCIPHATHIO T€OMETPIIECKUX (HOPM, YCBOCHHUIO ITOHATHS CUMMETPHH, TE€OMETPHUs BHOCHT
3HAYUTENBHBIA BKJIAJ B HCTETUYECKOE BOCIHUTaHHE ydamiuxcs. E€ n3ydeHue pa3BUBaeT BOOOpaKEHHE IIKOIBHUKOB,
CYILIECTBEHHO O0OTAIIAET U Pa3BUBACT UX IPOCTPAHCTBEHHBIC NTPE/ICTABICHHUS.

Konuenuusi nporpaMmsl.

I'maBHOI1 nenbio 00pa3oBaHus SBIACTCA pPa3BUTHE PEOCHKA KaK KOMIIETEHTHOH JIMYHOCTH ITyTEM BKIIOUEHUS €ro
B Pas3iIMYHBIC BHIBI LIEHHOCTHOM YeIOBEYECKON NEeATeNBHOCTH: ydeba, MO3HAHUs, KOMMYHUKAIHUS, MPO(eCCHOHAIBHO-
TPYIOBOH BHIOOp, JTMYHOCTHOE CaMOpPAa3BHTUE, IIEHHOCTHBIE OPHEHTAIMH, MOMCK CMBICIOB >KH3HeneaTenbHocTh. C
STHX MO3UIHN 00YYeHHE paccMaTpUBAETCS KaK MPOILECC OBIAACHUS HE TOIBKO ONpEAETIeHHON CyMMOM 3HAHUNA U
CHUCTEMOW COOTBETCTBYIOIINX YMEHHUH M HAaBBIKOB, HO M KaK ITPOIIECC OBJIAICHNSI KOMIIETEHIMAMU.

Pabouas mporpamma yde6HOro mpeamera «l'eomerpus. 7-9 Kmaccy» cocTaBleHa Ha OCHOBAHHHM — CIEYIOIINX
HOPMAaTHBHO-TIPaBOBBIX JOKYMEHTOB!
1.®enepanpHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENFHOIO CTAHIApTa OCHOBHOT'O 001IIero oopa3oBaHus /
MunncrepcTBo oOpazoBanus u Hayku PD. — M.: [Ipocsemenne, 2011 (Ctanmaptsr BToporo mokoiernwus). [Ipuka3
MunncrepcTBa 0bpa3oBanus 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.®enepanbHoro 3akoHa PO "O6 obpaszosanuu B Poccuiickoit 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. AtanacsHa, B.®. Byry3zoBa. u ap. 7-9 kmaccel: ydeOHOe mocoOue aist
obmeobpazoBaTenbHBIX opranmzanuil/B.®.byryzos. M.: IIpocsemenne, 2016.
7. Paboueit mporpammsl no reomerpun k YMK JIL.C. Artanacsna, B.®. Byrysosa. 7-9 xmaccer /CocTaBHTEND
I''"I.MacnakxoBa. M.: Bako, 2014.



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

OOpazoBaHre B COBPEMEHHBIX YCIOBHUSX NPH3BAHO O0ECIEYNTh (PYHKIMOHANBHYIO TPaMOTHOCTb H
COLMAJIBHYIO aJaNTanuio 00yJaromuXcsl HA OCHOBE MPHUOOPETEHUsI UM KOMIIETEHTHOCTHOT'O OIIBITA B chepe YUeHus,
TIO3HAHUS, TPOQPECCHOHAIBHO-TPYIOBOrO BHIOOpa, JIMYHOCTHOTO Ppa3BUTHS, IIEHHOCTHBIX OpHEHTAIlMH |
CMBICIIOTBOPYECTBA. JTO NPEOIpeaesieT HallpaBICHHOCTH eseld 00y4ueHus Ha (JopMUpOBaHNE KOMIIETEHTHON
JIUYHOCTH, CIIOCOOHOM K >KM3HENEATeIbHOCTH M CaMOOINpPEAEIEHHI0O B WH(OPMAIMOHHOM OOIIECTBE, SCHO
TIPE/ICTABIISIONIEH CBOM MOTEHIMAIbHBIE BO3MOXKHOCTH, PECYPCHI M CIIOCOOBI pean3aliiil BEIOPAHHOTO KM3HEHHOTO
MyTH.

Lenn o0yyeHust reoMeTpUH:

®  OBJI3/ICHHE CUCTEMOI I'€OMETPUYECKHIX 3HAHUI U YMEHHH, HEOOXOAUMBIX JUISl MPUMEHEHUS B
MIPaKTHYECKOH e TeTbHOCTH, N3y4EeHHS CMEXHBIX TUCIUILIHH, IPOJOJIKEHHST 00pa3oBaHUs;

®  HHTEIIEKTyalbHOE Pa3BUTHE, (POPMHUPOBAHNE KAYECTB JIMYHOCTH, HEOOX OJTUMBIX YEJIOBEKY IS
TIOJIHOI[EHHOM JKU3HHU B COBPEMEHHOM OOIIIECTBE: SICHOCTh U TOYHOCTh MBICIH, KDUTHYHOCTH MBIIUICHUS 1
UHTYUIIIH, JIOTHYECKOE MBIIUICHHE, SIEMEHTHI alTOPUTMHYECKOH KYJIbTYPBI, IPOCTPaHCTBEHHBIX
NPEJICTaBICHUH, CIIOCOOHOCTH K MPEOIONEHHIO TPYTHOCTE;

e  (opmupoBanue mpeacTaBieHni 00 UAEIX U METOJaX MaTEMaTHKN KaK YHUBEPCAJIBHOTO SI3bIKa HAYKU U
TEXHUKH; CPEICTBA MOAETUPOBAHUS SIBICHUN U NMPOIIECCOB;

®  BOCIUTaHHE KYJIbTYPHI JMYHOCTH, OTHOIICHHS K MaTeMaTHKe KaK K 4YaCTH OOLIEYeTOBEYECKOH KYIbTYPHI,
INOHUMAaHHA 3HAYUMOCTU MAaTEMATHUKU JJI51 HAYYHO-TEXHUYECKOTr O Iporpecca;

HpeHHOHaFaCTCH pcain30BaThb KOMHCTCHTHOCTHbIﬁ, J'II/I‘IHOCTHO-OpHeHTHpOBaHHLIﬁ, ﬂeﬂTeHbHOCTHLIﬁ nmoaxoabl,
KOTOpBIE ONMPEACISIOT 3a4a4M 00yIeHHUSI:

e mpuoOpeTeHue 3HAaHUH U YMEHHH JJIsl HCIIOJIb30BAaHUsI B IPAKTUYECKOMN JIESITENIbHOCTH M ITOBCETHEBHOM
KHU3HU;

e  OBJIQJICHHE CIIOCOOAMU ITO3HABATEIBHON, MHPOPMAIIMOHHO-KOMMYHHKATHBHOM U peeKCHBHOM
JeSITeNTbHOCTH

®  OCBOCHHE MIO3HABATENbHOM, HH()OPMALIMOHHOM, KOMMYHUKATUBHOW, pe(IEeKCUBHONW KOMIIETCHIIUSIMHU;

®  OCBOCHHUE OOIEKYIbTYPHOM, IPAKTHYECKOH MaTEMaTHYECKOH, COLMAIbHO-TMYHOCTHOW KOMIIETEHIIUSIMHY,
YTO MpeAINoIaraer:

- obwexymbmypHylo komnemenmuocmo (HopMHUpOBaHUE MPEICTABICHUN 00 UICSX H METOJaX MaTEMaTUKH,
0 MaTeMaTUKE KaK YHUBEPCAIBbHOM SI3bIKE HAYKH, CPEACTBE MOJCIMPOBAHMUS SIBJIICHUH U IIPOLIECCOB;
(opMHpoBaHKEe TOHUMaHUs, YTO FeOMETpUIecKre (YOPMBI SABISIOTCS HACATM3UPOBAHHBIMH 00pa3aMu
peabHBIX 00BEKTOB);

- NPAaKmMu4ecKkyio MamemMamuiecKkyio Komnemenm1ocms (OBIaJEHUE A3bIKOM [€OMETPHH B YCTHON U
MICbMEHHOU (popMe, reOMEeTPUYECKUMH 3HAHUAMH M YMEHHSIMH, HEOOXOIUMBIMH IS U3Y4CHUS
HIKOJIBHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUINH; OBJIAJICHUS IPAKTUYECKHUMHU HaBbIKAMHU HUCIIOIb30BaHUS
reOMeTPUYECKUX MHCTPYMEHTOB UL H300paKeHHsl (PUIYp, HAXOXKASHUS UX pa3MepoB);

- COYUANbHO-TUYHOCMHYIO KOMNemenmHocmy (Pa3BUTHE JOTUUECKOT0 MBIIIJIEHUS], aITOPUTMUYECKOM
KYJBTYPBI, IPOCTPAHCTBEHHOT'O BOOOPasKeHUS, HHTYHIINH, KOTOPbIe HEOOXOTUMBI IS IPOAOIKEHHS
00pa30BaHMs U I CAMOCTOSITENBHOM AESATENbHOCTH; ()OPMHUPOBAHHE YMEHHUS IIPOBOJUTH apryMEHTALHUIO
CBOET0 BHIOOpa MIJIM XOJ1a PEIICHHUS 3a]Ja4l; BOCIIUTaHUE CPEACTBAMH MaTEMATUKH KYJIbTYPhI IHYHOCTH
yepe3 3HAKOMCTBO € HCTOPUEH T€OMETPHH, YBOIOINEH reOMETPUIECKUX HILH).

Komnemenmnocmmuwtit n00xo0 omipenernsier Cleayromre 0COOCHHOCTH PEIbABICHIS COICpKaHsI 00pa30BaHMS: OHO
MIPECTAaBIEHO B BHIE TPEX TEMAaTHUECKHX OJOKOB, obecmeumBaromux (popMupoBaHHMe KOMIIETeHIWU. B mepBom
OJI0KE€ TIPEACTABICHBI OUIAKTHUECKHE CIWHHIBI, OOECIICUYMBAIOIINE COBEPIICHCTBOBAHUE TI'€OMETPHUCCKUX
HaBBIKOB. BO BTOpOM - IMIOAKTHYECKHE EOUHMUIIBI, KOTOPBHIE CONEp)KAaT CBEACHMS W3 WMCTOPHH TEOMETPHH. JTO
cozieprkaHre 00ydeHHs SBIIIeTCs 62308 IS pa3BUTHA KOMMYHHKATHBHOW KOMIETCHIIN ydanmxcs. B Tperbem Oi0ke
MIPEACTABIECHBl TUIAKTUYECKHE EIUHHIBL, OTpakKalomue WH(OPMAIMOHHYI0 KOMIIETEHLIMIO U OOECTICUMBAOIINE
pa3BuTHE Y4eOHO-TI03HABATENFHOMN 1 pe(pIeKCUBHON KOMITCTCHITHA.

[NpuHIMnBE oTOOpa comepkaHMS CBS3aHBI C MPEEMCTBEHHOCTHIO Ieiell OO0pa3oBaHMs Ha PaslUYHBIX CTYIEHAX H
YPOBHSIX OOyYEHHs], JIOTMKOW BHYTPHIPEIMETHBIX CBSI3€H, a Takke C BO3PACTHBIMH OCOOCHHOCTSIMH PA3BUTHS
yJanmxcs.

Juunocmnas opuenmayus 0Opa3oBaTEILHOTO IPOLIECCA BBISBISIET IPHOPUTET BOCIMTATENBHBIX M Pa3BUBAIOIINX
neneid 00yueHus. CiocoOHOCTh yJanyxcsi TOHUMATh MPUYUHBI U JIOTHKY Pa3BUTHS MAaTEMAaTHYECKUX MPOLIECCOB
OTKPBIBAET BO3MOKHOCTb JIII OCMBICTIEHHOT'O BOCIIPHSITHSI BCETO Pa3HOOOpa3Hsi MUPOBO33PEHIECKHX,
COIMOKYJIBTYPHBIX CHCTEM, CYIIECTBYIOIIMX B COBpEMEHHOM Mupe. CrcTeMa y4eOHBIX 3aHSITHI IpU3BaHa
CHOCcOOCTBOBATH PA3BUTHIO IMYHOCTHOM CaMOMACHTH(UKALNH, TYMaHUTAPHOHN KyJIbTYpPHI IIKOJIBHUKOB, X
MIPUOOIIEHHIO K €CTECTBEHHO-MAaTEeMaTHIECKOH KYJIbTYpe, MOTHBAIINK K COLIMAIbBHOMY MTO3HAHHIO U TBOPUECTRY,
BOCTMTAHHUIO JJMYHOCTHO ¥ OOIIECTBEHHO BOCTPEOOBAaHHBIX KAYECTB, B TOM YHCIIE TPaskIaHCTBEHHOCTH,
TOJIEPAaHTHOCTH.

Jleamensnocmuslii R0OX00 OTpaXXaeT CTPATETHUIO COBPEMEHHON 00pa30BaTeNbHOM MOJUTHKN: HEOOXOJUMOCTD



BOCIIMTAaHUS YEJIOBEKA U TPAXKIAHINHA, HHTETPHPOBAHHOTO B COBPEMEHHOE MY OOIIIECTBO, HAIEJICHHOTO Ha
COBEpIICHCTBOBAaHUE 3TOro obmiectBa. CucreMa ypoOKOB COPHEHTHPOBAHA HE CTOJIBKO Ha Iepesiady «rOTOBBIX
3HaHWU», CKOJIBKO Ha (JOPMUPOBAHHE AKTUBHON JINYHOCTH, MOTUBHPOBAHHOM K CaM0O0OPa30BaHMHIO, 00J1a1atomIeit
JIOCTaTOYHBIMHU HaBBIKAMH M TICUXOJIOTMYECKUMH YCHAHOBKAMH K CaMOCTOATEIIbHOMY TIOMCKY, OTOOpPY, aHAIH3Y U
WCIIOIh30BaHMIO HHPOpMAUH. DTO OMOKET BBIITYCKHUKY a/IallTHPOBATHCS B MUPE, Tie 00beM HH(OpMAIN pacTeT B
TeOMETPUYECKOI IPOrpecchy, I/ie ConralibHas U MpodeccroHatbHas YCIENTHOCTh HAPSIMYIO 3aBUCAT OT
TIO3UTHBHOT'O OTHOIIECHHS K HOBAIUsIM, CAMOCTOSITEIILHOCTH MBIIUICHUS] 1 MHUIUATUBHOCTH, OT TOTOBHOCTH
TIPOSIBIIATH TBOPUECKUI MOAXON K JIeNTy, NCKAaTh HECTaHIAPTHBIE CIIOCOOB! PEIeHHs IPOOJIEM, OT KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUSI C JTIOBMH.

Junaktudeckas MoAENb 00YUEHHs U MeIarOTHYECKHe CPECTBA OTPAXKAIOT MOAEPHHU3AINIO OCHOB Y4eOHOTO
Tpolecca, UX MePEeOpUeHTANNIO Ha JOCTHKEHHE KOHKPETHBIX PE3YJIBTaTOB B BH/IE CHOPMUPOBAHHBIX YMEHHUH U
HaBBIKOB yJaIluxcsi, 000OIIEHHBIX CIIOCO00B JiesaTelbHOCTH. POpMUpOBaHHE IIEIOCTHBIX MPEICTABICHUH O
TEOMETPHUH OYZIET OCYLIECTBIISTHCS B XOJI€ TBOPYECKOW JAESATENBHOCTH yUalUXCsl Ha OCHOBE JIMYHOCTHOTO
OCMBICIIEHHSI TEOMETPUUECKUX (DaKTOB U SIBIICHUI. 0c000€ BHUMaHHUE YEIsIeTCs T03HABATEIbHONW aKTUBHOCTH
yYalmxcs, iIX MOTUBHPOBAHHOCTH K CAMOCTOSITEIBHON y4eOHOW paboTre. DTo mpearosaraer Bce 0ojee mHpoKoe
WCIIONIb30BaHKUE HETPAAUIIMOHHBIX ()OPM YPOKOB, BTOM YHCJIE METOANKH JIENIOBBIX M POJIEBBIX UTD, MPOOIEMHBIX
JICKYCCHH, MEXIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB HT.I.

[Inanupyercst NCIONB30BaHUE CIIEAYIOLUIMX TEXHOJIOTHH B TIPENIOJaBaHUH TIPEIMETa!

®  TEXHOJIOT'MH TOJTHOTO YCBOCHUSI;
®  TEXHOJIOTMH OOYUYEHHMs] Ha OCHOBE pELIeHUs 3a/1ay;
®  TEXHOJIOTMH OOYYEHHsSI Ha OCHOBE CXEMATHYECKHX M HOBBIX 3HAKOBBIX MOJIEIICH.

JJist ecTecTBEHHO-MaTEeMaTHYECKOr0 00pa30BaHMs IIPHOPUTETHBIM MOXKHO CUUTATh Pa3BUTHE YMEHUIt
CaMOCTOSITENILHO U MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO MO3HABATENILHYIO, UCTIOIb30BATh AJIEMEHTHI TPUYHHHO-
CJIE/ICTBEHHOT'O U CTPYKTYPHO- ()YHKIIMOHAJILHOTO aHAJIN3a, ONPEJIEIATh CYIIECTBEHHBIE XapaKTEPUCTHKH
U3y4aeMoro o0beKTa, CaMOCTOSTEIBHO BEIOMPATh KPUTEPHH JIJIsl CPABHEHUSI, COMIOCTABJICHHS, OLIEHKU U
Kiaccu(uKanuy oObEKTOB - B IPOrPaMMe ATO SIBJISIETCS OCHOBOH ISl IIeNIenoIaraHus.

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

Hamnpasnenue pa3Burus KomnereHuuu

® pPa3BHUTHE JIOTHYECKOTO U KPUTUUECKOTO MBILUICHHUS, KYJIbTYPbI PEUH;
® BOCHHTaHHME KayeCTB JIMYHOCTH, OOECICUMBAIOIINX, YBAXKCHHE K HUCTUHE H
KPUTHYECKOTO OTHOILIEHHSI K COOCTBEHHBIM U YY)KUM CYXKJICHHSIM;

e (opMHpOBaHHE Yy YyYalUXCS HMHTEUIEKTYaJbHOH YECTHOCTH W OOBEKTHBHOCTH,
CIOCOOHOCTH K TPEOJOJICHUIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITCKAIOUIMX W3
OOBIEHHOI'O OITBITA

e (opMHpPOBAaHUE KAYECTB MBIILICHHS, HEOOXOAUMBIX Ul aalTallMd B COBPEMEHHOM
“H(OpPMAIMOHHOM O0IIIECTBE;

® pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MAaTEeMaTHYECKUX
criocoOHOCTEH

JImanocTHOE

o dopmupoBaHHe NpeNCTaBICHUMA 00 HAEIX M O MeToJaX MaTeMaTHKH Kak o0
YHHBEPCAIbHOM S3bIKE HAYKH U TEXHUKH, YACTH OOLIEUeIOBEUECKON KYJIBTYPHI;

e VYMeHHe BHUIETh MAaTEMAaTHYECKYI0 3aJady B OKPYXKAaIOIIEeM MHpE, HCIIOIb30BaTh
MaTeMaTH4YeCKUe CpPEeICTBAa HAIVBIAHOCTH  (PUCYHKH, UYEPTEXH, CXEMBI) Ui
MeranpenmerHoe WUTIOCTPALMH, UHTEPIPETALNH, apIyMEHTAIHH;

e OsBjajgeHHe yMEHHEM JIOTHYECKH OOOCHOBBIBATH TO, YTO MHOTHE 3aBHCHMOCTH,
OOHapy)XeHHBIE IyTeM PacCMOTPEHHUS OTAENBbHBIX YacCTHBIX CIy4aeB, UMEIOT olliee
3HaUCHHE U PacHpOCTPaHIIOTCA Ha Bce (DUTYpHI ONpeNeNieHHOro BUIa, U, KPOME TOro,
BBIPa0ATHIBATH MOTPEOHOCTH B JIOTHIECKOM OOOCHOBaHHMH 3aBUCHMOCTEH

e BrisgBieHne NpakTHUECKOW 3HAYUMOCTH HAyKH, €€ MHOTOOOpPAa3HBIX MPUIOKEHHIH B
CMEXHBIX TUCHUITIMHAX U TOBCETHEBHOMN JIESITENbHOCTH JIIOJICH;

Ipenmernoe e Co3manve (QyHmamMeHTa I MaTeMaTHYecKoro  pPasBUTHA, (POPMHUPOBAHMSA
MEXaHM3MOB MBIIIICHUS, XapaKTEPHbIX TSI MATEMaTHIECKOH eI TeIbHOCTH.

Ha ypoBHE ocHOBHOT0O 00111€T0 00pa30BaHMs 334a41 YUCOHBIX 3aHATHI ONpENeTICHBI KaK 3aKpEIUICHNEe YMEHIH
pa3aenaTh MPOLECCHl Ha 3TAIb, 3BEHbS, BBIIEISATh XapaKTEPHbIEC IPUUNHHO-CIICACTBEHHBIE CBA3H, ONPEAEIATh
CTPYKTYpY 00BEKTa MO3HAHUS, 3HAUNMble (DYHKIIMOHAIBHBIE CBS3U M OTHOIICHHS MEX/Ty YaCTAMH LIEJIOTO,
CpaBHHBATH, COMOCTABIIATH, KIACCH(PUIIMPOBATH, PAHKUPOBATH OOBEKTHI 110 OJHOMY HIIH HECKOJIBKHM
TIPE/TIOKEHHBIM OCHOBAHMAM, KpUTEpwsiM. [IpHHIMITHAIBHOE 3HAUCHNE B PaMKax Kypca MpHoOpeTaeT yMeHHe
pa3nnyaTh (haKThl, MHEHHS, 10Ka3aTebCTBA, THIIOTE3bl, aKCHOMBbI

[Ipyn BRIOMTHEHUH TBOPYECKNX PabOT (hOPMUPYETCsl yMEHHE ONPEAENATh aJleKBaTHBIE CIIOCOOBI PEIICHHS



y4eOHOI 3a/1a4i Ha OCHOBE 3aJ[aHHBIX AITOPHUTMOB, KOMOHHHPOBAThH N3BECTHBIC ATOPUTMBI ICSITEIBHOCTHU B
CHTYalUsIX, HE IPE/NOIAralONX CTAHAAPTHOTO PUMEHEHHS OTHOTO U3 HUX, MOTHUBHPOBAHHO OTKa3bIBATHCS OT
o0paslia IeSaTeIbHOCTH, UCKaTh OPUTHHAITBHBIC PEIICHHUSI.

VYuaiuecs TOMKHBI IPHOOPECTH YMEHHUS 11O (POPMHUPOBAHHIO COOCTBEHHOTO allTOPUTMA PELICHHUS
MO3HABATENBHBIX, (POPMYITHPOBATH MPOOIEMY U LETH CBOCH pabOThI, ONPEACNATh aIeKBATHBIC CIIOCOOBI U METOJIBI
peLIeHHUs 3a1a4ur, TPOTHO3UPOBATh OXKUIAEMBIH PE3yIIbTAT U COMOCTABIIAT €r0 ¢ COOCTBEHHBIMU [€OMETPUISCKUMH
3HAHUSIMHU. YYaIlnecs! JOKHBI HAYIUThCS MPEACTABIATh PE3yNIbTaThl HHIUBUIYAILHONW 1 TPYIIIOBOI
[I03HABATENbHON eATENbHOCTH B (popMax KOHCIEKTa, pedepaTa, peLeH3UH.

Ha ypokax ydamuecsa MOryTr Ooiee yBEpeHHO OBJIaJ€Thb MOHOJOTMYECKOH M JMATOrMYEeCKOH peublo,
yYMEHHEM BCTYMaTh B peueBOe OOIICHHE, YYacTBOBATh B Juanore (MMOHHMATh TOYKY 3pEHHs COOECeTHHKA,
MPU3HABATh MPaBO HA MHOE MHEHHWE), MPHUBOIUTH MPUMEPHI, MOAOHPATh apryMEHTHI, mepedpasupoBaTh MBICIH
(OOBSCHATH «UHBIMH CJIOBaMH»), (OpMyIHpOBaTh BBIBOIBL JlJisi pellleHHs MO3HABATENHHBIX W KOMMYHHKATHBHBIX
3a/ad y4yallUMCsl TPEAJIaraercsl HCMONb30BaTh DPasiMYHbIC WCTOYHHKH HH(DOPMAIMH, BKIIOYAS SHIUKIOMCIHH,
CIIOBapH, WHTEPHET-PECYpChl U Apyrue 0asbl JAHHBIX, B COOTBETCTBHHM C KOMMYHHMKATHBHOH 3ajauci, cdepoit u
cHTyalieii OOIIEeHHs OCO3HAHHO BBHIOMpPATh BHIPA3UTENbHBIC CPENCTBA SI3bIKA M 3HAKOBBIC CHUCTEMBI (TEKCT, TaOnmuia,
cxema, ayIMOBU3YaTbHBIHA PSJI U 1p. ).

AKIIEHTHPOBAaHHOE BHUMAHHUE K MPOIYKTUBHBIM (hOpMaM yueOHOW ASSITEILHOCTH MPEATONAracT aKTyaTH3aIHIo
UHDOPMAYUOHHOU KOMNemeHmHocmy  yyauwuxcs: (HOPMHUPOBAHKME MPOCTEHIINX HABBIKOB PA0OTBl C HMCTOYHHKAMY,
MaTepHaIaMmHu.

Bonpuryro  3HauMMOCTb  O0pa30BaHUSl COXPAHAET  UHDOPMAYUOHHO-KOMMYHUKAMUBHAS — OeSAMENbHOCb
yuawuxcs, B paMKax KOTOPOW Pa3BHBAIOTCSI YMEHHS U HABBIKH MMOWCKa HYXHOW WH(OPMAIMH IO 3aJaHHON TeMe B
HNCTOYHHUKAX PA3JIMYHOIO THIIA, U3BJICUCHUSA HeO6XOI[I/IMOI‘/II I/IHd)OpMaLII/II/I U3 WCTOYHHKOB, CO3JaHHBIX B pPa3IMYHbIX
3HAKOBBIX cHUCTeMaX (TeKCT, Tabnuila, rpadyK, AuarpaMma, ayJIuoBU3YalbHbBIA Psl U JIp.), TepeBojia UHPOpMAIMH 13
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO (M3 TeKCTa B TaONHMIy, U3 ayIHMOBH3YyaJIbHOTO Dsifa B TEKCT W JIp.), BbIOOpa
3HAaKOBBIX CUCTEM aICKBATHO M03HaBaTEJIbHON B KOMMyHHKaTPIBHOﬁ CUTyalluu, OTACICHUA OCHOBHOM I/IHq)OpMaI_H/II/I oT
BTOPOCTETICHHOW, KPUTUYECKOTO OIIEHHBAHMWS JIOCTOBEPHOCTH IONYy4YeHHOHW WH(GOpMaIMK, Tepefadd COoAepKaHus
UH(pOPMAaIMY a/IeKBaTHO TTOCTABJICHHOM 11K (CKATO, MOIHO, BBIOOPOYHO). Yyalliuecs: AOJDKHBI YMETh Pa3BEpPHYTO
00OCHOBBIBAaTh CYXICHHS, [aBaTh ONpeNeeHHs, NPHUBOAUTH [OKa3aTenbcTBa (B TOM YHCIE OT IPOTHBHOIO),
OOBACHATH U3YUEHHBIE TOJIOKEHUS Ha CAMOCTOSITEIBHO MOJOOPAaHHBIX KOHKPETHBIX IPUMEpax, BIaJeTh OCHOBHBIMU
BUIAMH IIyOJIMYHBIX BBICTYIUICHHH (BBICKa3bIBaHMS, MOHOJIOT, JUCKYCCHS, MTOJIEMHKA), CIIEA0BATh THUECKUM HOpMaM
U IpaBWIaM BeleHWs quajora, auciyra. [Ipennonaraercs yBepeHHOE UCHONB30BAHKE YHAIIUMUCSA MYJIbTUMEIUIHBIX
PECYPCOB M KOMIIBIOTEPHBIX TEXHOJOTWH Ui 00pabOTKH, Nepeady, cucreMaru3auu nHdopManuy, co3fanus 0a3
JQHHBIX, IPE3EHTALIMH PE3YIbTATOB [103HABATEILHON U MIPAKTHYECKOH e TeIbHOCTH.

CraHzapT OpHEHTHPOBAaH Ha BOCIIMTaHHME IIKOJIbHMKA-TPKNAHMHA M maTpuora Poccum, pasBUTHE AYXOBHO-
HPAaBCTBEHHOTO MHpA UIKOJBHHKA, €r0 HALMOHAJIBHOTO CAMOCO3HAHMA. OTH MOJIOKEHHS HAIUIM OTPa)KEHHE B
COZlepXKaHUM YPOKOB. B mporecce oOydeHus AOMKHO OBITE CHOpPMHUPOBAHO yMeHHE (DOPMYIHPOBATH CBOM
MHPOBO33pEHYECKHE B3TILIBI M HAa 3TOM OCHOBE - BOCIIUTAHKS IPAKIAHCTBEHHOCTH M [IATPHOTH3MA.

CpokH peaqM3aly NPOrpaMMBbI:
Iporpamma paccumnrana Ha 3 roma ( 2020-2021 , 2021-2022 u 2023-2024 yue6HbIe TOIbI).

O61mas xapakTepucTuKa Kypca reomeTpuu B 7-9 Kiaccax

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

Marepuai, OTHOCSIIHIIHCS K THHIA «HarmsnHas reoMmerpusdy (3IeMEeHThl HAIJSITHON CTEpEeOMETPHH), CIIOCOOCTBYET
Pa3BUTHIO IPOCTPAHCTBEHHBIX MPE/ICTABICHNN YJaIMXCsl B paMKax W3YydeHHS TUIAHIMETPHH.

Conepxanre pasneno «'eomerpudeckue (urypen» U «V3MepeHHe reoMeTpuyecKnX BEJMYMH» HaleNeHO Ha
TOJTy4eHNE KOHKPETHBIX 3HAHUI O FeOMETPUYECcKOi (purype kak BakHEHIIIeH MaTeMaTUYECKOH MOJIENH JIs OTTHCAHUS
OoKpyxatomero mupa. CrcTeMaTHdeckoe W3ydeHHE CBOWCTB TEOMETPHUUYECKUX (UIYp MO3BOJIHUT PA3BUTH JIOTHIECKOE
MBIIIJICHWE W TI0KA3aTh NMPHMEHEHHE 3THX CBOWCTB MPH PEMICHHH 331ad BBIYHUCIUTEIBHOrO M KOHCTPYKTHBHOI'O
XapakTepa, a TAKXKe NPH PEICHNH TPaKTHIECKUX 3a/a.

Marepuai, OTHOCAIIMICA K COAEpKaTenbHbIM JIMHUAM «KoopnuHaTeDy M «BeKTOpbl», B 3HAUMTENBHON CTETIEHU
HeceT B cebe MEXIpeAMETHbIE 3HaHUSA, KOTOPbIE HaXOAT MPUMEHEHHE KAaK 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 yJaIluxcs, GOPMUPOBAHHUE Y HUX YMEHHS TOYHO, CXKATO M SICHO M3JIaraTh
MBICIIH B YCTHOH M MUCBMEHHOH PEYH.

Jlvans «I'eoMeTpust B NCTOPUYECKOM Pa3BUTHI» TIpeAHA3HAYeHa JUTsl ()OPMUPOBAHUS MPEJICTABICHHI O T€OMETPHUHU
KaK YacTH YEIOBEUECKOW KYJIBbTYpBI, ISl OOLIEr0 Pa3sBHTHS IIKOJIBHUKOB, /U CO3JAHUS KyIbTYpPHO-MCTOPHYECKOMN
cpenbl 00yJIeHHs.



ABTOpCKHe IPOrPaMMBbI, H2 OCHOBE KOTOPBIX pa3padorana padouyasi mporpamMmma.

1.Pabouas nporpamma kx y4eOHuKy JI.C. Atanacsna, B.®. Byry3oBa. u np. 7-9 kmaccel: yueOHOE mocobue uis
obmreoOpa3oBarenbHBIX opranmanuii/B.®.byry3os. M.: [Ipocsemenue, 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 MecTa y4e0HOro0 npeaMera B y4eOHOM IJIaHe.

VYuebnslii nmpeamet «I'eomerpus. 7-9 Kiacc» OTHOCUTCS K 00pa3oBaTenbHON obnactn «MaremaTukay.
B yue6noM urane MBOY CILI Ne 7 Ha mu3ydenue reomeTpud B 7-9 knaccax oTBOAMTCS 68 yacoB U3 pacyera 2 4
B HEZIEJII0 B TEUEHHE KaXKI0ro rofa o0yueHus, Bcero 204 gaca.

Onucanue HEHHOCTHHIX OPUEHTHPOB COAEPKAHUSA YUeOHOIr0 mpeaMeTa.
MHOTHM JIIO[SIM B CBOEH JKHU3HU TPUXOAMTCS BHIITOIHATH JOCTATOYHO CIIOXKHBIE PACUETHI, MOJIB30BATHCS
0011eyOoTpeONTENBHON BEIYUCIUTENEHON TEXHUKON, HAXOJAUTh B CIIPABOYHUKAX M MIPUMEHSTH HY>KHbIE (DOPMYIIBI,
HCIIOJIb30BaTh MTPAKTHYECKUE ITPUEMBI TEOMETPUYECKUX U3MEPEHHH 1 TOCTPOSHUH, YNTaTh HH(OpMaLuio,
NPEJICTABICHHYIO B BUIE Ta0JHII, IMarpamMm, rpa()ukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CITy4aiHbIX COOBITHH,
COCTaBJIATh HECJIOXKHBIE AJITOPUTMBI H JIp.

bes KOHKPETHBIX MATEMATHYCCKUX 3HAHUH 3aTPYAHCHO [TOHMMAaHNE IIPUHIIUIIOB yCTpOﬁCTBa " UCIIOJIb30BaHUA
COBPEMEHHOM TEXHHUKH, BOCIIPHATHE HAYYHBIX 3HAHUH, BOCHPUAITHE U MHTEPIIPETAIMS pa3HOOOpa3HOit
COIMAJIbHON, SKOHOMHUYECKOH, onuTHdeckor nHpopmanun. Takum o0Opa3oM, MpakTUUECKas MOJIe3HOCTh
MaTEMaTUuKu 06ycn03neHa TEM, YTO €€ NIPEAMETOM SABJIAIOTCA d)yH}IaMeHTaJ'[I)HI)Ie CTPYKTYPHBI p€aJIbHOT'O MUpa:
MPOCTPaHCTBEHHBLIC (bOpMBI " KOJIMYECTBCHHbIC OTHOUICHHUA - OT HpOCTeﬁLHHX, yCBanBa€MbIX B HEMOCPEACTBEHHOM
OIIBITE JIIOJIeH, 10 JOCTATOYHO CIIOKHBIX, HEOOXOUMBIX IS Pa3BUTHA HAYYHBIX M TEXHOIOIHYECKHUX UIIeH.

be3 6a30Boii MaTeMaTHYECKOI IOATOTOBKH HEBO3MO)XHO JOCTUYb BEICOKOTO YPOBHS 00pa30BaHUs, TaK KaK BCe
0oJIpLIe CHIEUATIBHOCTEH CBA3aHO ¢ HEIOCPEACTBEHHBIM IIPUMEHEHHEM MaTeMaTHKH (IKOHOMHKa, OH3HeC,
¢uHaHCHL, HU3MKA, XUMHUSL, TEXHUKA, HHPOPMATHKA, OUOJIOTHS, TICUXOJIOTUs U MHOTHE Apyrue). ClieaoBaTenbHo,
pacimpsieTcs Kpyr IKOJIbHUKOB, U1 KOTOPBIX MaTeMaTHKa CTAHOBUTCS NPO(ECCHOHATBHO 3HAUYMMBIM IIPEIMETOM.

B coBpemeHHOM 00111eCTBE BaXKHBIM ABISAETCA (POPMUPOBAHHE MATEMAaTHYECKOTO CTHIIS MBILIUICHUS,
MPOSBIIAIONIETOCS B ONPEIENICHHBIX YMCTBEHHBIX HABBIKAX.

B mpouecce MaTeMaTH4eCKOH AESITENHHOCTH B apCeHall IPUEMOB M METOJOB YeIIOBEYECKOTO MBIIILICHUS
€CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHIYKIMS U AENyKIHs, 0000IIeHNEe U KOHKPETH3aIHs, aHaJIU3 1 CHHTE3,
KJIaccu(UKanus U cucTeMaTu3anus, abcrparupoBanue u aHanorus. C IoMOIIbI0 00bEKTOB MaTeMaTHIECKHX
YMO3AKJIIOYEHUH U NPaBHJI X KOHCTPYHPOBAHUS BCKPBIBACTCS MEXaHU3M JIOTHYECKUX ITOCTPOCHHH,
BBIPa0aTHIBAIOTCA YMEHUs (POPMYITUPOBATh, 0OOCHOBBIBATH M JOKA3BIBATH CYXKICHUSA, TEM CaMbIM Pa3BUBACTCS
JIOTMYECKOE MBIIIIeHHe. MaTeMaTuKe IPUHAIIEKHUT BEAYyIIas poib B (POPMUPOBAHUH aJITOPUTMHIECKOTO
MBIIUICHHUS, BOCIIUTAaHUN YMEHUS AEHCTBOBATH 110 3aJaHHBIM aJITOPUTMaM U KOHCTPYHUPOBATh HOBEIE.

B xoze penrenus 3aga4 OCHOBHON y4eOHON eATeIbHOCTH Ha YPOKaX MaTeMaTHKH Pa3BUBAIOTCS TBOpUYECKas U
NPUKJIaJHAs. CTOPOHBI MBILUTEHUS. Vcnonp30BaHie B MAaTEMaTHKE HApsLy C €CTECTBEHHBIM HECKOIBKHX
MaTEeMaTHYECKUX S3BIKOB Ja€T BO3MOXKHOCTh Pa3BUBATh Y YUAIIUXCS TOYHYIO, SKOHOMHYIO U HHPOPMAaTHBHYIO
YCTHYIO ¥ IUCBbMEHHYIO pedb, YMEHHE OTONpaTh Hanboee MOAXOISIIHE S3IKOBBIC (B YACTHOCTH, CHMBOJIMYECKUE H
rpaduyecKue) cpeacTBa.

MateMaTiaeckoe 0Opa3oBaHHE BHOCHT CBOU BKJIaJA B (DOPMHUPOBaHKE OOIIeH KyIbTypHl denoBeka. Eé
HEOO0XOMMBIM KOMIIOHEHTOM SBJIAETCS 00IIee 3HAKOMCTBO C METOIaMH ITO3HAHUS ACHCTBUTENEHOCTH, YTO
BKJIOYAEeT IIOHUMAaHHE JIHAIEKTHYECKON B3aHMOCBA3M MaTEMAaTHKH U IEHCTBUTENILHOCTH, IIPEICTaBICHUE O
npenMeTe 1 METOAE MaTEMAaTHKH, €ro OTIMYHAX OT METOIOB €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00
0COOEHHOCTAX MPUMEHEHHS MATEMATHKH JUISl PELICHNS] HAYYHBIX M IPHKIAIHBIX 3a1a4.

V3ydeHne MaTeMaTHKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YETIOBEKa, TIOHUMAHHUIO KPaCOTHI U
U3SIIECTBA MATEMATHUYECKUX PACCYXKICHUH, BOCIPHATHIO TEOMETPHUYESCKIX (OPM, YCBOCHHIO HAEH CHMMETPHU.
V3ydeHne MaTeMaTHKN pa3BHBAaeT 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 BO3HUKHOBEHUS M PA3BUTHS MaTEMaTHIECKOW HAYKH,
cyap0aMy BETMKHX OTKPBITHH, NMEHAMH JIIOJIeH, TBOPUBILINX HAYKY, JODKHO BOMTH B MHTEIJIEKTYaJIbHBIA Oarax
KaXJIOTO KyJIBTYPHOTO YeJIOBEKa.

.HI/I‘IHOCTH])IC, METANIPEAMETHLIC H IPEAMETHBIC PE3YJdbTAaTbl 0CBOCHUA



colepKaHus Kypca
HporpaMMa obecreynBaer JOCTUIKCHUEC CICAYIOIIUX PC3YJIbTAaTOB OCBOCHUA O6pa3OBaT€HBHOﬁ

MporpaMMBl OCHOBHOTO 00IIero o0pa3oBaHMUS:

1)

2)

3)

4)
5)
6)
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2)
3)

4)

5)

6)

7)

8)
9)
10)

11)

12)
13)

14)

15)

JUYHOCMHbLE:
(¢bopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YIYEHUIO, TOTOBHOCTH U CHOCOOHOCTH
oOydaromuxcs K caMOpPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIUU K OOYUYEHHIO U 110
3HaHHIO, BEIOOPY JanpHelnero oopasoBanus Ha 0a3e OPUEHTHUPOBKH B MHUpe podeccuii u
npo¢ecCHOHANBHBIX TPEANOYTEHNH, OCO3HAHHOMY ITOCTPOEHHUIO HHIMBHYyaJIbHONH 00pa3oBaTeIbHOM
TPAEKTOPHUH C YIETOM YCTOWUYHBBIX TO3HABATEIHHBIX HHTEPECOB;
¢dbopMHupOBaHUE I€JIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH{ U OOIIECTBEHHOH NPaKTUKH;
(dbopMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHHYECTBE CO
CBEpCTHUKAMU, CTAPLUIUMHU U MIIAJIIUMHU B 00pa30BaTEbHON, OOIECTBEHHO MOJIE3HOH, y4eOHO-
UCCIIEIOBATENbCKONH, TBOPUECKOW M JPYrUX BUAAX JesATENbHOCTH,
yYMEHHE SCHO, TOYHO, TPAMOTHO H3Jarath CBOM MBICIN B YCTHOW M MHUCHbMEHHOW pe4u, TOHUMATh
CMBICJI TIOCTaBJICHHOW 3a/1a4M, BEICTPAMBATh apTYMEHTALUIO, IPUBOJIUTH IPUMEPHI U KOHTPIPHUMEPHI;
KPUTHYHOCTh MBIIIJIEHUS, YMEHUE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHHIE BHICKa3bIBaHMUS,
OTIIMYATh THIIOTE3Y OT (akKTa;
KPEaTUBHOCThH MBIIUICHUS, MHUIMATHBA, HAXOTYUBOCTh, aKTUBHOCTb MPH PEUIEHUU I'e€OMETPHUYECKHUX
3ajay;
yMEHHE KOHTPOJUPOBATH NMPOIIECC U Pe3yNbTaT yueOHONH MaTeMaTUYECKOM AesTeIbHOCTH;
CIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPUATHIO MaTeMaTHYECKIX 00bEKTOB, 3a/1a4, pEeLUIeHUH,
paccyXxIeHui;
Memanpeomemuule:
YMEHHUE CaMOCTOATCIBbHO INJIAaHUPOBATH AaJbTEPHATUBHBIEC IIYTH JOCTHUKCHUSA Heﬂeﬁ, OCO3HaHHO
BbIOMpaTh Haubosee 3¢ PeKkTUBHBIE CIOCOOBI penieHns yueOHbIX U TT03HABATENIbHBIX 3aJlay;
YMEHHUE OCYIIECTBIISITh KOHTPOJIb MO PE3YJIbTATy U MO CIOCO0Y NeHCTBYS Ha YPOBHE NMPOU3BOJIBLHOTO
BHUMAaHUSA U BHOCHTH HEOOXOAMMBIE KOPPEKTUBBI;
yMEHHE aJleKBAaTHO OLIEHMBATh PaBHJIBHOCTh MM OMINOOYHOCTH BHIIIOJNHEHU yueOHOIl 3anaun, eé
00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €& peIIeHU;
OCO3HaHHOE BJIAJEHUE JIOTHYECKUMH JICHCTBUAME ONpeeNeHNs NOHATHH, 0000IEeHN s, yCTaHOBICHUS
aHAJIOTHH, KIaccu(PUKAIUKU HAa OCHOBE CAMOCTOSATENHHOTO BEIOOPAa OCHOBAHUN M KPUTEPHUEB,
YCTAHOBJIEHUS POJIOBUAOBBIX CBS3El;
YMEHHE YCTaHAaBIMBATh IPUUYUHHO-CIEACTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE PacCykKJIEeHHE,
yMO3aKJItoueHue (MHIyKTUBHOE,
JeJyKTUBHOE U 10 aHAJIOTUU) U BBIBOJBI;
YMEHHE CO31aBaTh, IPUMEHATH U MPEOOPa30BEIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA, MOIEIH H
CXEMBI [ pellleHusl yueOHbIX U NMO3HaBaTENbHBIX 3a/a4;
yMEHUE OpPTraHU30BBIBATH YyUEOHOE COTPYIHMYECTBO M COBMECTHYIO NEATECIBHOCTH C YUUTEIEM U
CBEPCTHUKAMU: ONPENEIATh LENH, pacupeaessaTs QyHKIUNA U POJIH YyYaCTHUKOB, 00LINE CIOCOOBI
paboTsl; ymMeHue paboTaTh B TpyIIe: HAXOAUTH o0lIee pelieHne U pa3pemarsh KOHQIUKTH Ha
OCHOBE COTJIAaCOBAHUsI MO3UIMIA U YUETa HHTEPECOB; CIylIaTh NapTHEPA; (HOPMYIUPOBATD,
apryMEeHTHPOBAaTh M OTCTaMBaTh CBOE
MHEHHUE;
¢bopMmupoBaHUE U pa3BUTHE yIeOHOW U OOMIETOIB30BaTENbCKOM KOMIIETEHTHOCTH B 00J1aCTH
HCTOJIF30BAHUS HHPOPMANHNOHHO-KOMMYHHUKAaIHOHHBIX TexHonoruit (MKT-koMmeTeHTHOCTH);
IIepBOHAYaJIbHbBIC MPEACTABICHHUS 00 NAEAX M O METOAaX MaTeMaTHKH Kak 00 YHHUBEPCAIbHOM
SI3BIKE HAYKH U TEXHUKH, O CPEIACTBE MOACIUPOBAHHUS SIBICHUH U IPOLIECCOB;
yMEHHUE BHUJETh MAaTEMAaTHYECKYIO 3a1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYTUX
JUCHHIUINHAX, B OKPY)KAIOMeH KU3HU;
YMEHHE HaXOJNUTh B PAa3JIMYHBIX HCTOYHUKAX HHOOPMALHIO, HEOOXOAUMYIO [UISl pENIeHUs
MaTeMaTHYeCKHuX MpoOJeM, U MPEeaCTaBIATh €€ B MOHATHON (popMe; MpUHUMATH pPEeIICHHE
B YCIIOBHUSAX HETONHOW M M30BITOYHON, TOUHOW M BEPOATHOCTHON MHPOpPMAIIHH;
yMEHNE NOHUMAaTh ¥ MCIOJIb30BaTh MaTEMAaTHUECKHUE CPEJICTBA HATIISIIHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U Ap.) IS WITIOCTPAllNH, HHTEPIPETAlNH, apTyMEHTALlNH;
YMEHHE BBIABUTATh THIOTE3Bl IPU PEIICHUH y4eOHBIX 3a/ad M NOHMMATh HEOOXOIUMOCTh UX
MIPOBEPKH;
YMEHHE MPUMEHATh HHAYKTHUBHBIC M T€JYKTHBHBIE CIOCOOB paccyXAeHUH, BUIETh PAa3INUHbIE
CTPATEeTHH PELICHUS 3a7a4; MOHUMAaHNE CYIIHOCTH aJTOPUTMHYECKHX TPEANHCAHUA W yMEHHe
IefiCTBOBATh B COOTBETCTBHHU C NMPEAI0KECHHBIM aJrOPUTMOM;
YMEHHE CaMOCTOATEIbHO CTAaBUTh II€JIH, BRIOUPATh M CO3AaBaTh aNTOPUTMBI Ui pEUICHHS
y4eOHBIX MaTeMaTHYeCKHX MpobieM;



16) yMeHHMe IUTAHMPOBATH U OCYIUIECTBIATH AEATEIbHOCTHh, HAMPABICHHYI Ha pelIcHHE 3a1ad
HCCIIEJOBATEIBCKOTO XapaKkTepa;
npeomemuole:

1) oBnaneHue 0a30BBHIM MOHATHWHBIM aNIAapaTOM IO OCHOBHBIM pa3jeiaM COAepKaHUs; MpeaACcTaBIeHUE
00 OCHOBHBIX H3y4aeMBbIX MOHATUAX (YUCIO0, TeoMeTprYeckas GUrypa) Kak Bax HeHIInX
MaTeMaTHYECKUX MOJENAXK, MO3BOJIAIOIIMX OMMCHIBATh M U3Y4YaTh pPealbHbIe MPOIECCH U ABJICHUS;

2) ymeHue paboTaTh ¢ TEOMETPUUYECKUM TEKCTOM (aHaIHU3UPOBATh, U3BJIEKATh HEOOXOMUMYIO
HH(POPMAIHIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIHM B YCTHOW M MUCHbMEHHOU pedyn
C MPUMEHEHHEM MAaTeMaTHYECKOW TEPMUHOJOTHH M CUMBOJIHUKH, HCIOIb30BATh Pa3IMIHBIE SI3BIKH
MaTeMaTHKH, MPOBOJUTh KIaCCH(PHUKAIMH, TOTHYECKHE 000CHOBAHHUS, J0KA3aTEIbCTBA
MaTeMaTHYECKHUX yYTBEPIKICHHUIA;

3) oBiajeHHE HABBIKAMHU YCTHBIX, MUChMEHHBIX, HHCTPYMEHTAIbHBIX BBIUMCICHHUIH;

4) oBajJeHHE TEOMETPHYECKUM SI3BIKOM, YMEHHE UCMOJIb30BaTh €ro JJIs ONUCAHUS MPEIMETOB
OKPYXaI[ero Mupa, pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABIECHUI U H300pa3UTEIbHBIX
yMEHHUH, TPUOOPETEHNHE HABBIKOB TE€OMETPUYECKHUX MOCTPOEHUIN;

5) ycBoeHHE CHCTEMATHYECKUX 3HAHUU O TNIOCKUX QUTYypax U UX CBOMCTBAX, a TAKXKE HA HATJISITHOM
YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TEJIaX, yMEHHE MPUMEHATh CUCTEMATHYECKHE 3HAHUS O
HUX JUIS PEUICHUS FreOMETPHYECKUX U NPaKTHUYECKUX 3a/au;

6) yMeHHEe U3MEPATH AJTUHBI OTPE3KOB, BEJTHUUHBI YIJIOB, HCIOIb30BATh GOPMYIIBI I HAXOXK A€ HUS
NepUMETPOB, IJIOMAAed U 00HEMOB reOMETPHUECKUX UTYD;

7) yMeHI/le OPpUMECHATH I/I3y‘IeHHLIC ITOHATHA, pe3yanaTbI, METOABI A PCHICHUA 3a4a4 NMPAaKTUIYCCKOT O
XapakKkTepa U 3aga4 U3 CMCKHBIX JTUCHHUIIIUH C UCIIOJIb30BAHUEM TIPH HeO6XO}11/IMOCTI/I CIIPaBOYHBIX
MaTepHaNoB, KaIbKyIATOpa, KOMIIBIOTEPA.

IInanupyemble pe3yabTaThl H3y4YeHHs] Kypca reoMeTpuM B 7-9 Kiiaccax.

Harnsignasi reomerpust
BbinyckHUK HayuuTCs:
1) pacrno3HaBaTh Ha YSPTEKAX, PUCYHKAX, MOZIEIISAX U B OKPY)KAIOILIEM MHUPE IIOCKHE M MPOCTPAHCTBEHHbIC
reoMeTpuieckue Gpurypsr,
2) pacro3HaBaTh pa3BEPTKHU KyOa, IPSMOYTOIBHOrO NapauIeeHIIeja, IPAaBUIBHON MTHPaMHUIbI, LWIHHAPA U
KOHYCa;
3) ompenensTh MO JIMHEHHBIM pazMepaM pa3BEPTKH HUTYphI THHEHHbBIE pa3Mephl caMOi (UTYPBI U HA000POT;
4) BBIUHCIATH 00BEM MPSAMOYTONBHOTO TApaJIENEIHUIIE .
BuinyckHuk noayuum 803mMoNcHOCHb !
5) eviuucinmo 066EMbL  NPOCMPAHCIMBEHHBIX 2E0MEMPUUECKUX DUSYD, COCMAGIEHHBIX U3  NPSIMOY2O0LbHBIX
napainenenunedos;
6) yerybume u pazeums npedcmasienus 0 NPOCMPAHCMBEHHBIX 2eOMEMPUIECKUX PU2ypax;
NPUMEHAMb NOHAMUE PA36EPMKYU OJiA 6bINOIHEHUS NPAKMUYECKUX PACYEMO8.

T'eomeTpuueckne purypsi

BeinyckHuK HayuuTes:

1) monB30BaTHCS SA3BIKOM FEOMETPUH IS OMMCAHHS MIPEIMETOB OKPY)KAOIIETO MUpPA U UX B3aUMHOTO
PAacIIONOKEeHUS;

2) pacmo3HaBaTh U U300paXKaTh Ha YSPTEKAX M PUCYHKAX T€OMETPHICCKUE (PUTYPBI M HX KOH(MHUTYPALHIL,

3) HaXOAWTH 3HAYEHMS [UTHH JIMHEHHBIX 3JIEMEHTOB (DUTYp M X OTHOIMIEHHMS, TpaxycHyro Mepy yriios ot 0 1o 180°,
TIPUMEHSISI OTIPE/IENICHNS], CBOMCTBA U MIPU3HAKU (PUTYp U MX IIEMEHTOB,
OTHOIICHUS Guryp (paBEHCTBO, TOA00ME, CHMMETPHH, TIOBOPOT, TApAJUICIBHBIHN MepeHOC);

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

5) omepupoBaTh C HAYANGHBIMU IOHATHSIMH TPUTOHOMETPHH H BBIMOIHATH SICMEHTAPHBIC OICPALN HA[
(YHKIUSIMA YITIOB;

6) pewaTe 3a71a9H HA AOKA3aTENBCTBO, OMUPASICh Ha M3YUCHHBIC CBOMCTBA GUTYp M OTHOLICHUN MEXIYy HUMH U
MIPUMEHSST N3y9IEHHBIC METO/IBI JI0KAa3aTENbCTB;

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

8) pemwarth MIAHMMETPHYECKHE 3aJa491 HA HAXOXK/ICHHE TeOMETPHIECKUX BEIHUYHH IO 00pa3iaM Wilh

aJropuTMamM, peuiaTb HpOCTefIIIIHe TUIAaHUMCTPUYICCKUE 3a1a4U1 B IPOCTPAHCTBEC.

9) wu3BIEKaTh HHOOPMALMIO O TEOMETPUICCKHUX (BHUTypax, MPEACTABICHHYIO Ha YePTEKaX B SBHOM BHUJIE;



10) OPUMCHATH JJId PCHICHUA 3a1a4 rCOMCTPHUICCKUEC (baKTI)I, €CJIM YCJIOBHS UX NIPUMCHCHHA 3a/IaHbI B SIBHOM

(opme;

BulnyckHUK noayuum 603MONCHOCHb:

11) osrademv memoodamu peuwrenus 3a0a4 HA GbIYUCICHUSL U OOKAZAMENbCMBA. MEMOOOM OMm
NPOMUBHO20, MEMOOOM HOO0OUS, MemOOOM nepedopa apuUAHmMoO8 U MemoOOM 2eOMempuie CKux
Mecm mouex;

12) npuobpecmu onvim npumeHnenus areebpauyecKko20 U MpPUSOHOMemMpPUIeCK020 annapama u uoell
0BUINCEHUSA NPU PEULCHUU 2eOMEMPULECKUX 3a0aU,

13) osrademv mpaduyuonnoi cxemoil peutenus 3a0ay Ha RO CMPOEHUE C NOMOWbBIO YUPKYISL U
JUHEUKU: aHaIu3, nocmpoeHue, 00KA3ameabCmeo U UCCied08anue;

14) nayuumovcs pewams 3a0auu Ha NOCMPOEHUE MEMOJOM 2e0MEeMPUYECKO20 MECMAd MOoYeK U
Memooom nooobus,

15) npuobpecmu onvim ucciedo8anus COUCME NIAHUMEMPULECKUX QUSYD C NOMOUbIO
KOMNbIOMEPHBLX NPO2PAMM;

16) npuobpecmu onvim evinoaHenus npoexkmosg no memam: «leomempuueckue npeobpazo8anus Ha
naockocmuy, «Illocmpoenue ompesxkoe no gopmyney;

17) Hay4uThCs HCIONB30BATh CBOMCTBA T€OMETPHUYECKUX (DUIYp JUIA PEIICHHS THIIOBBIX 3aja4, BO3HUKAIOIIUX B

CHUTYalUsIX MMOBCEIHEBHON KU3HH, 33124 MPAKTHIECKOTO COIEPKAHUSL.

OTHowmenus

BBIIyCKHUK HAy4HTCH:
1)onepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSAMH: PaBEHCTBO (PUTYp, paBHBIE (HUIYpBI, PABEHCTBO TPEYTrOJILHUKOB,

HapajuIeIbHOCTh MPSAMBIX, MEPNEHAUKYISAPHOCTh MPSIMBIX, YIJIBI MEXAY NPSIMBIMH, MEPIEeHIUKYIAp, HaKJIOHHAs,
HPOEKIIHS.

Beinycknuk noayuum 603MoiICHOCHb:
2)HCIIONB30BATh OTHOIICHHS TS PELICHHUS IPOCTEHIIMX 32124, BOSHUKAOIIUX B PEATbHOMN KH3HHL

I'eomeTpHUYecKHe NOCTPOCHNS
BbinyckHUK HayuuTCs:

1)u300paxxkaTh THIOBBIE IUIOCKUE (GUI'YPHI M GUI'YPHI B IPOCTPAHCTBE OT PYKH U C IOMOLIBIO HHCTPYMEHTOB.
Beinycknuk nomyuum 603mMoiICHOCHb:

2)BBINONHATE MPOCTEHINIE TOCTPOCHHUS Ha MECTHOCTH, HEOOXOAUMBIE B PEAIBHOI KU3HHL.

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

H3mepeHne reoMeTp4ecKUX BeJIMYMH

BeinyckHuK HayuuTes:

1) wucmonp30BaTH CBOMCTBA M3MEPEHUS [UTHH, IUIOMIAACH U YIIIOB IPHU PEIICHUH 3a1a4 HAa HAXOXKICHHUE AIUHBI
OTpe3Ka, [UIMHBI OKPYKHOCTH, AJIMHBI IYTH OKPYKHOCTH, TPalyCHOH MEPHI yIJIa;

2) BBIMHUCIATH [UTHHBI JTMHEHHBIX JIEMEHTOB (PUI'YD U MX YIJIbL, HCTIONB3Ys (DOPMYITBI [TMHBI OKPY)KHOCTH U ATHHBI
JYTH OKPY>KHOCTH, (popMyItbl Iiomanei Gpuryp;

3) BBIYMCIATH IUIOMIA/M TPEYrOJIbHUKOB, IPSMOYTOIBHAKOB, MApPaJlIeIOrPaMMOB, TPAIICIHA, KPYTOB U CEKTOPOB;

4) BBIMHCIATH IIMHY OKPYXKHOCTH, [UTHHY JLYTH OKPYKHOCTH;

5) pewats 3aqa9n HA TOKA3aTENBCTBO C HCIIOMB30BaHUEM (POPMYJI [UTMHBI OKPY/KHOCTH U JJTUHBI JTYTH OKPY)KHOCTH,
(dhopmyn mromaneit gpuryp;

6) pewaTe IPAKTHYIECKHE 331a4H, CBI3aHHBIC C HAXO)KICHHEM TEOMETPHIECKHX BEMYHH (MCIIONB3YsI IIPH
HEOOXOIMMOCTH CIIPABOYHHUKH M TEXHUYECKHIE CPEACTBA);

7) BBIMOIHATH U3MEPEHHUE [UTHH, PACCTOSHHUH, BEIUYHH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB [UISI H3MEPCHHI ITHH 1
YTIIOB;

8) mpumenaTs HOPMYIBI IEPUMETPA, IUIOMIAAN U 00BEMa, ILUIOIIA M IOBEPXHOCTH OT/IEIbHBIX MHOTOIPAaHHUKOB
TIPY BBIYMCIICHUSIX, KOTZAa BCE JJAHHBIE NMEIOTCSI B YCIIOBHH;

9) mnpumensats Teopemy [udaropa, 6a30BbIe TPUTOHOMETPHUYECKIE COOTHOIICHHS ISl BBIYHCIICHHS [UTHH,
pacCTOSIHUM, MJIOMAJEH B MIPOCTEHIINX CIIydasiX.



BolnycKkHUK ROYUUM 603MONCHOCHID !
10)6vruucanmes nrowadu ueyp, cocmasienHbix uz 08yx uiu 6ojee nPSIMOY20IbHUKO8, RAPALILEI02PAMMOS,
MPeyeoNbHUKOS, Kpyed U CeKmopa;
11)6viuucasime nrowWadU MHO20Y2ONbHUKOS, UCHOIb3YSL OMHOUEHUS. PAGHOBETUKOCTHU U PABHOCOCTNABNEHHOCU,
12)npuobpecmu onvim npumenenust areebpauiecko2o u mpueo HOMempuU4ecko20 annapama u uoetl 08UNCEHUs.
npu peuienuu 3a0ay Ha 6blHUCIeHIe NIOWA0el MHO20Y20lbHUKOS.
13)sbruucnms paccmosHus Ha MECMHOCIU 6 CIAHOAPMHbIX CUNY AYUAX, HAOWAOU 8 NPOCIETUUX CTIYYAsX,
NPUMEHSMb POPMYIbL 8 NPOCMEUUIUX CUMYAYUAX 8 NOBCEOHEGHOU HCUZHU.

Koopmunatni
BBIMyCKHYK HAYYHTCS:
1) BBIYMCIATH AIMHY OTPE3KA 10 KOOPHHATAM €0 KOHIIOB; BHIYHCIISATH KOOPIUHATHI CEPEIMHBI OTPE3KA;
2) HCmoJb30BaTh KOOPAWHATHBIM METOJ AJIS1 H3YYEHUS CBOUCTB MPSMBIX U OKPY)KHOCTEH;
3) omnpenaenaTh MPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ M300paKEHHIO Ha KOOPMHATHON TJIOCKOCTH
Boinycknux noayuum 03moxicHocmn.
4) oerademv KOOPOUHAMHBIM MEMOOOM PEUEHUs. 3a0aY HA 8bIYUCTCHUE U OOKA3AMENbCMEBO;

5) npuodpecmu  Onvlm  UCNONL308AHUS KOMNLIOMEPHBIX NPOZPAMM OJisl AHAIU3A YACHHBIX CYHaAes
83AUMHO20 PACNONONCEHUS OKPYIHCHOCMEL U NPAMBIX,
6) npuodpecmu Onvim GbINOIHEHUs NPOEKMO8 Ha memy «IIpumenenue KOOPOUHAMHO20 MemOOd NPU peteHul

3a0a4 Ha BbIYUCTEHUE U OOKA3AMENbCIEON.

BexTopsl
BBIIyCKHUK HAy4HTCH:

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

2) HaXOIWThH ISl BEKTOPOB, 33JIaHHBIX KOOPJAUHATAMH: JJIUHY BEKTOPA, KOOPIMHATHI CYMMBI M PA3HOCTH JIBYX U Ooiee
BEKTOPOB, KOOPAMHATHI POU3BEACHHUS BEKTOPA HA YUCIIO, IPUMEHSS IPH HEOOXOIMMOCTH COUCTaTEIIbHBIH,
IIEPEMECTUTEIBHBIN U PACIIPENEIIUTEIbHBIN 3aKOHBI;

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

Buinycknuk nonayuum 603moocHocms !

4) oerademv 6eKMOPHBIM MEMOOOM OJIS PEUEHUs 3a0ay HA BbLYUCACHUE U DOKA3AMENbCIBO;

5) npuobpecmu onvim svinonnenus npoekmos na memy «Ilpumenenue eKmMopHo20 Memooa npu peweHuu
3a0ay Ha 8blYUCTEHUEe U OOKA3AMENbCINEON.

TpeGoBaHus K YPOBHIO OATOTOBKH y4alIuxcsi 7 Kjaacca

ﬂOJl.)fCHbl 3HAMb/NOHUMAMDb: OIpe€aACICHUEC TOYKH, pr[MOfI. OTpE3Ka, Jiy4da, yria, CAMHUIbL
HU3MEPCHUA OTPE3KaA, yria, OIIpeACICHUEC BEPTUKAJIBHBIX U CMCKHBIX YIJIOB, UX CBOﬁCTBa;
pHapeacsICHUC MEPIICHAUKYIIPHBIX MPAMBIX; OIIPCACIICHUC TPCYTOJIbHUKA, BUIBI
TPEYIrOJIbHUKOB, IIPU3HAKU PABECHCTBA TPCYT'OJIbHUKOB, CBOMCTBA paBH06eI[peHHOFO
TPEYIroJIbHUKA, OIIPEACIICHUC MCIUAHBI, 6I/ICCCKTpI/ICBI, BBICOTBI; OIIPCACIICHUC ITapaJlJICIIbHBIX
IIPAMBIX, UX CBOMCTBA U MMPU3HAKHU, COOTHOIICHUC MCKY CTOPOHAMHU U yI'JIaMH TPECYIr'OJIbHUKA,
TEOPEMY O CYMMCE YTIJIOB TPEYI'OJIbHHUKA; OIIPEACIICHUC MTPAMOYI'OJIbHOT'O TPCYT'OJIbHUKA, €TO
CBOMCTBA U IMPpU3HAKH.

Honcnvl ymemsp: 0003HauaTh TOUKH, OTPE3KU U NPSIMbIE Ha PUCYHKE, CPABHUBATH OTPE3KU U YIJIbI,
C IOMOIIBIO TPAHCTIOPTHPA MPOBOAUTH OUCCEKTPUCY YIia; M300pakaTh MPSIMOIL, OCTpBIi, TyHoH 1
Pa3BepHYTHIH yIiibl; H300pakaTh TPEYTOIBHUKHM U HAXOAUTh UX IEPUMETP; CTPOUTH OMCCEKTPHUCY,
BBICOTY U MEIMAHy TPEYTOJIbHUKA; JOKa3bIBaTh IPU3HAKK PABEHCTBA TPEYTOJbHUKOB; MIOKa3bIBATh
Ha PUCYHKE Mapbl HAKPECT JIEKAILUX, COOTBETCTBEHHBIX, OJJHOCTOPOHHUX YIJIOB, IOKA3bIBATh
IIPU3HAKY NApAJUIETbHOCTH JIBYX IIPAMBIX; JOKA3bIBATh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;
3HaTh , KaKO# yroJ1 Ha3bIBAaeTCsl BHELITHUM YIJIOM TPEYrOJIbHHUKA; IPUMEHSATh TPU3HAKU
MIPSMOYTOJIbHBIX TPEYTOJIbHUKOB K PEILIEHHIO 33/1a4; CTPOUTH TPEYTOJIbHUKH 110 TPEM JIEMEHTAM.

Jlonscnnl enadems KomnemeHyuAMU: TIO3HABATETIHHOM, KOMMYHUKATUBHOW, MH(OPMAIIMOHHON U



pedaekcuBHOIM.

Cnocoovl pewiamp ciedyroujue HcuzHeHHO-NPAKMU4YecKue 3a0auu: CaMoCTosTeIbHO TPUoOpeTaTh
Y TIPUMEHSTh 3HAHUS B Pa3IMYHbIX CUTYaIUsAX, padOTaTh B TPyIax, apryMEHTUPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHUS, YMETh CIIyIIaTh APYTUX, U3BJIEKATh Y4eOHYI0 HH(OPMAIHIO HA
OCHOBE COTIOCTaBUTEIIHHOTO aHAIM3a OOBEKTOB, TI0JIL30BATHCS MTPEAMETHBIM yKa3aTelieM,
BHHHI(JIOHGI[I/IGI\/JI 158 CHpaBO‘-IHI/IKOM JUTS HAXOXKIACHUA I/IH(i)OpMaIII/II/I, CaMOCTOATCIIBHO IICI\/JICTBOBaTI) B
CUTYaLUsIX HEOTIPEEJICHHOCTH MIPU PELIEHUH aKTYaJIbHBIX JJIs1 HUX IPOOJIEM.

TpeGoBaHus K ypOBHIO IOAr0TOBKH y4yamuxcs 8 Kiacca

Honsicuvl 3namov/nonumams:
HavanbpHble MOHATHS U TEOPEMBI T€OMETPHH.
MHOTroyroJpHUKU. OKPYKHOCTb U Kpyr. HarnsaHele npeacTaBieHus 0 MpoCTPaHCTBEHHBIX
Tenax: Kyoe, napajuienenunene, npusme, nupamuse, mape, chepe, konyce, mumaape. [pumepsl
ceyeHuil. [Ipumepsl pa3BepTok.
Tpeyronbauk. Teopema daneca. [lomodue TpeyronbHUKOB; KodhduiueHT noxoous. [pusnaku
oA00Ms TPEYrOJIbHUKOB.
Teopema IIudaropa. Ilpu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTrOIbHUKOB. CHHYC, KOCUHYC,
TAHTEHC ¥ KOTAHTEHC OCTPOTO yIIa MPAMOYTOILHOTO TpeyronbHuka u yrios ot 0° go 180°;
IIPUBEJICHNE K OCTPOMY YIIIy.
3ameuaTeNbHbIE TOYKU TPEYroJIbHUKA: TOUKH IepeceUeHus] CepPEeIUHHbBIX MEPIEHINKYISIPOB,
OMCCEeKTpHC, MENAaH.
YersipexyrosbHuk. [lapamnenorpamm, ero cBoiicTBa u npu3Haku. [IpsmMoyroinsHuk, KkBagpar,
pom0, ux cBoiicTBa U mpu3Haku. Tpanerus, paBHOOeApEHHAs Tpareuus.
MHoroyroiasHuKkU. Beimmykinsle MHOTOYroJbHUKHA. CyMMa yIjioB BBITYKJIOIO MHOTOYTIOJIbHUKA.
BrnircaHHBIE M OIIMCAHHBIE MHOTOYTOJIBHUKH. [IpaBHIIbHBIE MHOTOYT OJIbHUKH.
OxkpyxHocTb U Kpyr. LlenTp, panuyc, amamerp. [yra, xopaa. LlenTpanbHbIi, BOMCAHHBIN YTOJ;
BEJIMYMHA BIIMCAHHOTO yria. B3anMHOE pacnosioKeHue NPsIMOM U OKPYKHOCTH, IBYX
OKpyxHOcTel. KacarenpHas u ceKymas K OKpy>KHOCTH, PaBEHCTBO KacaTeNNbHBIX, TPOBEICHHBIX
U3 OJHOM TOYKU. MeTprYecKne COOTHOIIEHUS B OKPYKHOCTH: CBOMCTBA CEKYILIUX, KACATEIbHBIX,
XOPA.
OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIBHUK, U OKPYKHOCTB, OIIMCaHHAsl OKOJIO TPEYrOJIbHUKA.
BrircaHHBIE M OIIMCAHHBIE YETBIPEXYTOJIbHUKHU. BIMICaHHbBIE ¥ ONIMCAHHBIE OKPYKHOCTH
IIPaBUJIBHOTO MHOTOYTOJIbHHKA.
N3mepenne reoMeTpu4eCcKUX BEIMYMH. J[JIMHa JIOMaHOH, IEPUMETP MPSIMOYT OJIbHHKA.
[TonsiTue o miuomaau mWiockux Guryp. PaBHOCOCTaB/IEHHBIE U PABHOBEJIUKHE (QUTYPBHI.
[Tnomans npsmoyroasHuka. [lnomans napauienorpaMmma, TpeyrojbHUKA U TPAIlELUH.
CBs3b MEX1y IUIOIIASIMU 110I00HBIX UTYD.
I'eomerpuueckue npeodbpazoBanusa. Cummerpust puryp. OceBas U LEHTpaJIbHAs CUMMETPHH.
Honsicnvt ymemsp: 101b30BaTHCS FEOMETPUUYECKUM S3BIKOM ISl OTIUCAHUS IIPEIMETOB
OKPYKaIOILEro MUpa; paclio3HaBaTh F€OMETPUUYECKHE (PUIYPBI, PA3INYaTh UX B3aUMHOE
PAcCIoJIOKEHNE; N300paXKaTh TeOMETPUUYECKHE (PUTYPBI, BBIOIHSITH YEPTEKH 0 YCIIOBHUIO 33/1a4H;
OCYIIECTBIIATH MpeoOpazoBaHust GUryp. BeIUUCIATh 3HaUEHNS TEOMETPUUECKUX BETUYMH (JJIHH,
YIJIOB, TLIOMIa/eH),B ToM uncie ans yriaos ot 0° o 180°%; onpenensts 3HaueHus
TPUTOHOMETPUUYECKUX (PYHKLUH MO 33aHHBIM 3HAUEHHSIM YIJIOB; HAXOIUTh CTOPOHBI, YIIIbl U
IJIOLIAIA TPEYTOJIbHUKOB, JUTMHBI JIOMaHbIX, IyI' OKPY>KHOCTH, IUIOIAJEH OCHOBHBIX
reoMeTpUYecKuX (GUryp U GUryp, COCTaBJICHHBIX U3 HUX.
Pemate reomerpuueckue 3aj1auu, ONUPasiCh Ha U3y4eHHbIE CBOMCTBA (PUTYp M OTHOLIECHUH
MEX]ly HUMH, IPUMEHSIS IOTIOJIHUTENbHbIE TIOCTPOEHUS, anredpanyecKkuii anmapar,
coobOpakeHust cumMmeTpur. [IpoBoIMTh TOKa3aTeIbHbIE pacCyXACHUS IPU PEIICHNH 3a/1a4,
HCII0JIb3YS] U3BECTHBIE TEOPEMBI. PelaTs npocTelme mIaHMMETPUYECKUE 3a1a4U B
IIPOCTPAHCTBE.

Honacnol 6nademev komnemenyuamu: yieOHO-TI03HABATEIbHON, IEHHOCTHO-OPUEHTUPOBAHHOM,



pediekcuBHOM, KOMMYHHKATHBHOW, HH(POPMAIIMOHHOM, COLIMATIBHO-TPYIOBOA.

Hcnonvsoeamv npuodpemennble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeIbHOCIU U
NO6CEOHEBHON HCU3HU: VTS OTIUCAHYS PEANIbHBIX CUTYalUil Ha SA3bIKE TEOMETPUH; PACUETOB,
BKJTIOYAIOIINX MPOCTEHININE TPUTOHOMETPUYECKHE (POPMYIIBI; pelIeHUs] TeOMETPHUYECKUX 3a1a4 C
HCIOJIb30BAHUEM TPUTOHOMETpUH. PelieHns NpakTH4eCKuX 3a1a4, CBSI3aHHbBIX C HAX0XKIEHUEM
reOMETPUYECKUX BEJIMUMH; IOCTPOECHUI F€OMETPUUECKUMH MHCTPYMEHTaMU (JIMHEHKA, YTOJIbHUK,
LUPKYJIb, TPAHCIIOPTHP).

TpeOoBaHuA K YPOBHIO OATOTOBKH yUaluxcs 9 kjiacca

Honxcuvl 3Hamv/noHUMams:

Crnenyromire MOHITHS : BEKTOP, CyMMa U Pa3HOCTh BEKTOPOB; TPOU3BEJCHUE BEKTOpa Ha
YHUCJIO0, CKAJIIPHOE TIPOU3BEACHUE BEKTOPOB; CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC; TeOpeMa
CHUHYCOB M KOCHHYCOB; PEIICHUE TPEYTOJILHUKOB; COOTHOIICHUE MEX Y CTOPOHAMHU U yriaMu
TpeyroiabHuka. Onpeenenre MHOTOYTOJIbHUKA; (hOPMYIIbI UTMHBI OKPY>KHOCTH, TIIOMIATH
KpyTa; CBOMCTBA BIIMCAHHOW U ONMMMCAHHOM OKPY>KHOCTH OKOJIO MTPaBUIILHOTO MHOTOYTOJIbHHUKA;
TIOHSATHE JIBIYKEHUS Ha IJIOCKOCTH: CUMMETPHS, MapajuIeIbHBINA IEPEHOC, TTOBOPOT.

Jlono#cHbl ymemp: TI0JTb30BATHCS TEOMETPUICCKUM SI3BIKOM JIJIs1 OTTUCAHUS TIPEIMETOB
OKPYKaIOIIEr0 MHUpPa; Pacro3HaBaTh TEOMETPHUUECKUE (PUTYPHI, pa3InyaTh UX B3aUMHOE
pacroyioKeHne; n300pakaTh TEOMETPHUUECKUE (DUTYPHI; BBITTOJIHATE YEPTEXKHU IO YCIOBUIO 33/1a4u;
OCYILIECTBIISTh peoOpazoBanus Guryp. Pacno3naBars Ha yepTexax, MOACSX U B OKPYKAIOIIEH
00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TEJA, N300paKaTh MX; B MMPOCTEHUIITUX CITydasiX CTPOUTH
CCUCHHMSI U pa3BEPTKH MPOCTPAHCTBEHHBIX Tell. [[poBOMTE orepaniy HaJl BEKTOPAMHU, BBIYUCIISATh
JUTMHY ¥ KOOPJIMHATHI BEKTOPA, YTOJI MEX Ty BEKTOpaMu. BEIYHUCIISATh 3HAYEHUS] T€OMETPUUICCKUX
BEJIMYUH (IJTUH, YIIIOB, TUIOMIAIei, 00EeMOB); B TOM YHCJIE: ISl YIJIOB OT 0° no 180° OTIpeIeTIsATh
3HAYCHHS TPUTOHOMETPUUYECKUX (QYHKIIUN 110 3HAYEHUIO OJTHOM M3 HUX; HAXOJAUTH CTOPOHBI,
YTJIBI ¥ TUTOIIAAM TPEYTOJIbHUKOB, UTMHBI JOMAHBIX, YT OKPY>KHOCTH, IJIOMIAIeHi OCHOBHBIX
reoMeTpuueckux (Guryp u puryp, COCTaBJICHHBIX U3 HUX. PEIIaTh T€OMETPUUECKHE 3a0a4H,
OTUPAsICh HA M3yYEHHBIE CBOMCTBA (PUTYp W OTHOIICHUM MEKTy HUMH, TPUMECHSIS
JOTIOJTHUTEIBHBIC TIOCTPOCHHMS, alITeOpanyecKUii 1 TPUTOHOMETPUUYECKUM aImapaT, CAMMETPHIO.
[TpoBOAMTH TOKA3aTEIBHBIC PACCYXKACHUS MIPH PEIICHUH 3a/1a4, UCIIOJIb3Ysl U3BECTHBIEC TEOPEMBI;
peraTh TPOCTEUITNE TUTAHUMETPUUYECKHE 3a7a91 B IPOCTPAHCTBE.

HonoicHbl 61a0emv KomMnemeHyuaMu:

- uH(}OpPMaIMOHHOW;

- KOMMYHUKATHBHOM;

- MaTeMaTUYeCKOM, MoApa3yMeBaroIlel, YTO yJaluecss yMeloT UCIO0JIb30BaTh
MaTeMaTHYeCKUE 3HaHMs, apu(PMETHUSCKHH, alreOpandecKuid armapar Uit ONUCAHUS |
penieHus nmpooeM peaibHOM KU3HU, TPAMOTHO BBITIOJHATH aJITOPUTMUYCCKUE
MpeANUCaHusl U MHCTPYKIIUY HAa MaTeMaTHUYECKOM MaTepualie, MoJb30BaThCs
MaTeMaTH4eCKUMH POpPMYIIaMHU , TPUMEHSATh IPUOOPETEHHbBIE areOpanvecKue
npeoOpa3oBanus U (YHKIIMOHATBHO-IpauuecKre IpeCTaBICHUS U OMMCAHUS U aHAIHU3a
3aKOHOMEPHOCTEM, CYIIECTBYIOIIMX B OKPYXAIOIIEM MUPE U B CMEKHBIX MIPEAMETAX;

- COLMAIbHO-TUYHOCTHOM, MOJIpa3yMEBAIOIIEH, UTO YUaIllUECs BIA/ICIOT CTUJIEM MBIIUICHHUS,
XapaKTEepHBIM I MAaTEMAaTHKH, €T0 a0CTPaKTHOCTHIO, I0Ka3aTeIbHOCTHIO, CTPOTOCTHIO,
YMEIOT MPUBOJUTH apTyMEHTUPOBAHHBIC PACCYXKIEHUS, IelaTh JOTHYECKHEe 000CHOBaHHbBIE
BBIBOJIbI, IPOBOTUTH 00OOIIEHHS U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YAaCTHBIX
MIPUMEPOB, IKCIIEPUMEHTA, BEIABUTATh TUIIOTE3bI, ICHO U TOUYHO BBIPA)KaTh CBOM MBICIH B
YCTHOM U IMCBMEHHOM peuu;

- OOHIeKYThTYPHOM, TIOIpa3yMeBaOIIEH, YTO YJaluecss TOHUMAIOT 3HAYUMOCTh MaTEMATHKU
KaK HEOTHEMJIEMOU 4acTH 00IeYeIOBEYeCKON KyIbTYphI, BO3JICHCTBYIOIICH HA qpyrue
007acTH KyNIbTYpbl, HOHUMAIOT, YTO (JOPMANIbHBII MaTeMaTHYECKHil ammapaT co3aH 1
Pa3BUBAETCS C LIETBIO PACCUIUPEHUS BO3MOKHOCTEHN €ro MPUMEHEHHS K PEIICHHIO 3a/1a4,
BO3HUKAIOIINX B TEOPUH U MPAKTHKE, YMEIOT YMECTHO HUCIIOIb30BATh MATEMATHUECKYIO



CHUMBOJIUKY;

- IpeAMETHO-MUPOBO33PEHUYECKOM, I0IPa3yMEBAOIIEH, YTO yJalIHecs: IOHUMAIOT
YHUBEPCAJIBbHBIN XapaKTep 3aKOHOB MaTEMAaTUYECKOM JIOTHKH, TPUMEHHMBIX BOBCEX
001aCTAX 4eT0BEYECKON ICATEIILHOCTH, BIIAICIOT IPUEMAMHU TIOCTPOCHUS ¥ UCCIIEOBAHUS
MaTeMaTHYEeCKUX MOJIEIeH IPU PELICHUU MPUKIATHBIX 33/a4.

Hcnonv3zoeams npuodpemennvle 3HaHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeIbHOCHU U
NO6CEOHEGHON JHcu3HU: [UTS OTINCAHNS PEATbHBIX CUTYallUi Ha SI3bIKE TEOMETPUH; JUIS PACUETOB,
BKJTIOYAIOIINX POCTEHININE TPUTOHOMETpUIECKHe (hOPMYIIBI; IPU PEIICHUN T€OMETPHIECKHX 33124
C UCTIOJIb30BaHUEM TPHUTOHOMETPHH; TSl PEIICHUS IPAKTUIECKHX 3a71a4, CBS3aHHBIX C
HAX0XKJICHHEM reOMETPUUECKUX BEJTMYHH (MUCIIONB3YS MPU HEOOXOAMMOCTH CIIPABOYHUKH U
TEXHUYECKHE CPEJICTBA); IIPU MIOCTPOCHUH T€OMETPUUECKUMU HHCTPYMEHTAaMHU (JIMHEHKa, YrOIbHHK,
LUUPKYJIb, TPAHCIIOPTHP).

Cooepotcanue Kypca ceomempuu ¢ 7-9 Knaccax

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

BekTopsi

[onsiTue BekTOpa, ACHCTBUS Hall BEKTOPaMH, MCIOJIL30BAHNUE BEKTOPOB B (DU3UKE, pasiodiceHue eKmopda
Ha cocmaegiAowue, CKaapHoe npouzsedenue.

KoopanHatbl

OCHOBHBIE TIOHATHUS, KOOPOUHAMbL BEKMOPA, paccmosuue medxcoy mouxkamu. Koopounamwr cepedunvi
ompesxka. Ypaenenus gueyp.

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

HcTtopua mateMaTuKHU. ['eoMeTprnyeckue purypol

@urypsl B reoMeTpHHU U B OKPY:KaloIeM MUpe

['eomerpudeckas gurypa. PopMupoBaHue NpeCTaBICHUN O METANPEIMETHOM MOHITHH «(PHUTYpay.

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

OceBasi cCHMMeTpHS reoMeTpudeckux ¢uryp. LieHTpanbpHas CHMMETpHS T€OMETPHIECKUX (QUTyD.

MHOroyroJbHUKH

MHOTroyrojabHUK, €ro 3JEMEHTbl M €ro cBoWcTBa. Pacno3sHaBaHHE HEKOTOPBIX MHOTIOYT'OJIBHUKOB.
Buinyxavie u negvinykivie Mno20y2016HuKky. 11paBuiIbHbIE MHOTOYTONIbHUKH.

TpeyronbHuku. Bbicota, Menuana, OHCCEKTpUCa, CpEIHssA JIMHUS TPEYrojbHHUKA. PaBHOOEIpEHHBIN
TPEYroJbHUK, €r0 CBOWCTBA M IpPU3HAKU. PaBHOCTOPOHHMI TpeyronbHUK. lIpsMOYyrojbpHBIM, OCTPOYIOJbHBIH,
TYNOYTOJIbHBIN TPEyroJdbHUKU. BHeNTHNe yriibl TpeyronpHuka. HepaBeHCTBO TpeyroabHUKA.

YersipexyronpHuku. [lapannenorpamMm, pom0, MpsSMOYTOJbHHK, KBaIpaT, Tpamenus, paBHOOeIpeHHas
Tparenus. CBOWCTBa U NIPU3HAKH NapajljiesorpaMmma, pom0a, MpsMoyrolbHIKa, KBaapara.

OKpy:KXHOCTB, KPYT

OKpyXHOCTB, KPYT, UX 3JIEMEHTbI M CBOMCTBA; IICHTpaJbHbIC U BIUCAHHbIC YIIIbl. KacaTenbHas u cexywas
K OKPYKHOCTH, UX cGolicmeéa. BrvcaHHBIE U ONMCAHHBIE OKPYKHOCTH JUIl TPEYTOJIbHUKOB, Yemblpexy201bHUKOG,
NPABUILHBIX MHO20Y20IbHUKO.

I'eomeTpuyeckue GpuUrypol B NpocTpaHcTBe (00beMHbIE Tes1a)

Mnoeozpannux u e2o snemenmol. Hazeanus MHO20SPAHHUKOG C DA3HLIM NONOJICCHUEM U KOJIUYECBOM
epaneti. IlepBUYHBIE IpEICTaBIEHHS O IUPaMUIE, NapajuieieluIiene, IpusMe, chepe, mape, IWIMHAPE, KOHYCe, UX
3JIEMEHTAX U MPOCTEHIINX CBOWCTBAX.

OTHoeHus

PagenctBoO puryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. IIpH3HAKK paBEHCTBA TPEYTOIBHUKOB.

IMapajjiebHOCTH NPAMBIX

[Ipu3HaKH ¥ CBOMCTBA MapaJuIeNbHBIX MPIMBIX. Akcuoma napannervhocmu Eexauda. Teopema @aneca.

IlepnenaukyJasipHble NpPsiMble

[psmoit yrom. Ilepnenmukyissp k mpsimoil. Haknonnas, mpoekmus. CepemuHHBIA TMEPIEHAUKYISP K
otpesKy. Ceolicmea u NPU3HaKu nepneHOUKyIApHOCINU.

Ilooooue

Iponopyuonansnvie ompesku, nodobue ghueyp. Ilooobnvie mpeyzonvruku. Ilpusnaxu noooous.

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

H3mepennst 1 BbIYUCTCHUS

Beanuunbl

Ilonsitne BenmumuuHbl. JnuHa. W3MepeHue nnauHbl. EnuHANGI W3MepeHHs JUIMHBL. BenndnHa yria.
I'panycHas mepa yria.

[MorsATHE O TUTOmMAAM IDIOCKOW (QUTYPHI M ee cBoiicTBaxX. M3MepeHue miommanei. EquHUIBI n3MepeHus



TUTOIIATH.
[IpencraBnenue 06 odbeMe 1 ero cBoicTBax. M3mepenne oobema. Enunuie n3mepenns: o0beMoB.
H3mepenusi 1 BEIYHCTEHUS
WHcTpyMeHTHI Ai1s1 M3MEPEHUH M TIOCTPOCHWI; M3MEpPEHHE M BBIYMCICHHE YIIIOB, JUIMH (pacCTOsHUIA),

wronaneid. Tpuronomerpudeckne QyHKIMH OCTPOrO yIiia B IPSMOYTOJIEHOM TPEYTONIBHUKE 1puconomempuyeckue

@yukyuu mynozo yena. BpluWcieHHE BIIEMEHTOB TPEYTOJIbHMKOB C HCIIOJIB30BAaHUEM TPUTOHOMETPHUUECKHUX

cooTHonIeHnH. PopMyIbI IIOMAAN TPEYrONbHIKA, MapajuiesorpaMmMa M ero YacTHBIX BUIOB, (POPMYIBI JUTMHEI OK-

pPy)XHOCTH W TUomaan kpyra. CpaBHeHHMe W BblumcieHue riomaneil. Teopema Iludaropa. Teopema cumycos.

Teopema xocumnycos.

Paccrosnus

Paccrosiane mexxay Toukamu. PaccTosiHue OT TOUKH A0 NPsIMOW. Paccmosinue mearcdy guaypamu.
I'eomeTpHyeckne NOCTPOCHUS

['eomeTpuyeckre MOCTPOESHUS ISl HILTIOCTPALIMH CBOMCTB T€OMETPUIECKUX (QHUTYD.

WHCTpyMeHTHI 1Sl TIOCTPOEHUI: LHUPKYNb, JIMHEHKA, YroNbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u

JUHEUKOU: nocmpoenue GUCCEKMPUCHL Yend, NePneHOUKyIApa K npsamotl, yend, pagnoco OaHHOMY,

Ilocmpoenue mpey2onbHUK08 N0 Mpem CIOpOHaAM, 08YM CIOPOHAM U YLy MeNCOY HUMU, CTROPOHE U 08YM

NPUNEAHCAWUM K Hell Y2IaM.

Henenue ompesxa 6 0anHom omHOWeHUU.

I'eomeTpuyeckne npeodpa3oBaHust

IIpeoGpa3oBanust

[Monstue npeobpazoBanusi. [IpencraBienre o MeTanpeAMETHOM MOHATUH «IIpeodpazoBanuey. [1odobue.

JBuKeHus1

OceBasi M LEHTpalbHAs CUMMETDPUS, NOSOPOM U napainenvHviid nepenoc. Kombunayuu oeudscenuii na
RIOCKOCMU U UX CBOUCTNEA.

Bosnuxnogenue mamemamuxu Kax Hayku, smanvl ee pasgumus. OCHOBHblE pa3denvi MameMamuxiy.
Buioarowuecs mamemamuxy u ux 6Kiao 8 pazsumue HayKu.

beckoneunocme muodcecmea npocmuix uucen. Hucna u Onunvl ompeskos. Payuonanvhvie uucaa.
Tlompebrocms 6 uppayuonanvhvix yucnax. Lllkona Iugacopa

3apooicoenue ancebpol 6 nedpax apugmemuxu. An-Xopezmu. Poowcoenue Oykeennotl cumeonuxu. I1. @epma,
@. Buem, P. Jlexapm. Hcmopus éonpoca o Haxodxcoenuu Qopmyn KopHell aneedpaudeckux ypagHeHutl cmenemel,
oonvuux yvemvipex. H. Tapmanws, [Jorc. Kapoano, HX. Abem, 3. I'anya.

Tlosenenue memooa KoopOuHam, NO360IAIOUE20 NEPEBOOUNb 2eoMempuyecKue O00BeKmbl HA A3bIK
aneebpwl. Tosenenue epaguros @ynxyuil. P. Jexapm, I1. @epma. [Ipumepul paznuunvix cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzancrkoeo (@ubonayuu) o xpoaukax, uucia Qubonawuu. 3adaua 0 wWaAXMAMHOU
docke. CX00UMOCMb 2e0MemMpU4ecKoll npocpeccull.

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

Om 3emnedenus x ceomempuu. Iugpacop u eco wxona. @anec, Apxumed. I[Ihamon u Apucmomens.
Tlocmpoenue npasunbhvix MHO20Y201bHUKOG. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyba. Hcmopus
yucna . 3onomoe cevenue. «Hauanay Eexnuoda. JI Dunep, H U .Jlobauesckuii. Hcmopusa namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCHU OKPYACAIOU[E20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysuamu Anaxcazop, Opamocghen u Apucmapx o pasmepax Jlymul,
Semau u Connya. Paccmosnus om 3emnu oo Jlynot u Connya. Msmepenue paccmosnus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 8 passumuu mamemamuxu: JI. Diinep. HU. Jlobauesckui, I1JI. Yeoviues, C.
Kosanesckas, 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: Oﬁpa?.OBaTeJILHOFO

nmponecca.
I peanm3zanmu el U 3a1a4 00ydeHnsT MaTEMaTHKE 110 JaHHOH mporpamme ucnonb3yercs YMK :

1. T'eomerpus. C60pHuK pabounx mporpaMm. 7 — 9 KIacchl: HOCOOHE [T yauTeNe 061eo0pa3oBaTenbHBIX
opranuzanmii / aBTop-cocrasureib T.A. Bypmuctposa. — M.: IIpocsermenue, 2013

2. Yuebnuk. 'eomerpust: 7 — 9 ki / JI. C. Aranacss, B. @. byry3sos, C. b. Kagomnes u np. — M.: IIpocserenue,
2014.

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

4. KontponbHsle paboTsl 0 reomeTpun: 7 knace: kK yueOnuky JI.C. AranacsHa u nip. «I'eomerpust 7 — 9 xmaccbm»
/ H.b. MensuukoBa. — M.: U3narenbcrBo «Jk3ameny, 2014



5. Tectsl o reomerpun: 7 xnace: kK yaeOHuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knacce» / A.B. @apkos.
— M.: U3natenbcTBO «OK3ameny, 2014

6. JlmmakTiyeckue MaTepualsl o reoMetpun: 7 knace: k yaeOHuky JI.C. AtanacsHa u np. «'eomerpust 7 — 9
knaccel» / H.b. MenpaukoBa, I'.A. 3axapoBa. — M.: U3natenscTBO «OK3ameny, 2014

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

8. KoHTponbsHbIe paboTsl o TeomeTpun: 8 kiacc: Kk yueOHuky JI.C. AtanacsHa u ap. «['eometpust 7 — 9 KIIacch»
/ H.b. MenbaukoBa. — M.: M3natenscTBo «OKk3amen», 2015

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

10. dumakTHUueckre 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 xiacce: k yaeOHuky JI.C. AtanacsiHa u ap. «['eomerpus 7 — 9 kmacce» /
I0.A. I'nmazkos, I1.M. Kamaes. — M.: U3gatenscrBo «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 «OKk3amen», 2016

13. Tectsl mo reometpuu: 9 knacc: k yueonuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9 knacce» / A.B.
®dapkos. — M.: M3narenscTBo «JK3amen», 2016

14. Tumaxtuueckre MaTepuaisl mo reomerpun: 9 kiacc: k yueonuky JI.C. AranacsHa u ap. «I'eomerpust 7 — 9
knaccel» / H.B. MenbaukoBa, I'.A. 3axaposa. — M.: U3natenbcTBo «OK3amen», 2016
15. Pabouas nporpamma k yueOnuky JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9 xnaccel: yueOHOe nocodue s

obmeoOpa3zoBatenbHbix opranuzanuii/B.d.byry3os. M.: IIpoceenienue, 2016.
16. Pabouas nporpamma mo reomerpun k YMK JI.C. Aranacsna, B.®. Byry3oBa. 7-9 knaccel /CocraButenb
I'.'.Macnakosa. M.: Bako, 2014.

17. Paboume nporpammbl no ydeOHukam JI.C. Aranacsna, B.®. Byry3oBa. u nmp. 7-9 kmaccel. - Bonrorpan:

VYuurens, 2012
18. PabunoBuu E. M. 'eomerpus Ha rotoBbix uepTexax. 7-11 knaccwl/ Ilpocsenienue, 2013.

Jnst peanuzanyy neneil v 3aga4d o0y4eHus MaTeMaTHKe [0 JaHHOW IMPOrpaMM Tak e MOTYT IIPUMEHSTHCS
MeZIMapecypcehl 0 OCHOBHBIM TeMaM IporpaMmsl. [Ipu peanusanuy nporpaMMbl IPUMEHSFOTCS TaK JKe
NeJarortyeckie TEXHONIOTHI: TEXHONIOrus U hepeHIHaIbHOro 00ydeHus, TMYHOCTHO-OPHEHTUPOBaHHAS
Texnonorus, UKT.

K Texnuyeckum cpenctBaM o0ydeHusl, KOTOpbIe MOTYT 3((EKTHBHO HCIIOIb30BATHCA HA YPOKaX MaTEMAaTHKH,
OTHOCATCS KOMITbIOTEP, LM(poBoi (oToanmnapaT, MHTEPAKTUBHAS JOCKA H AP.

Ilepeuens paboT NpH UCTIONB30BAaHUU KOMITBIOTEPA:

—TIOKCK JIOTIOTHUTENBHOM nHpopmanuu B MHTepHere;

— CcO3/1aHMe TeKCTa JI0KJIaa;

— 00paboTKa JaHHBIX IPOBEIEHHBIX MaTEMAaTHUECKUX HCCIIET0BAHMN;

— CcO3JJaHHe MYIBTUMEIUHHBIX MPE3eHTAHH (TEKCTOB ¢ PHCYHKaMH, (oTorpadusiMu U T.21.), B TOM YHCIE UL
IIPE/ICTABICHUS PE3YIIbTATOB UCCIIEA0BATENbCKON U MPOEKTHOM JeATENBbHOCTH.

[pu ucnonb30BaHNK KOMITBIOTEpA yJallyecs IPUMEHSIOT TIOJTyYeHHbIe Ha ypoKax HH)OPMaTHKH
WHCTpYMEHTAaJbHEBIC 3HAHUS (HApUMep, yMEHUs paboTaTh ¢ TEKCTOBBIMH, Tpa)UIeCKUMHU peIaKTOPaMHy ! T.1I.), TEM
CaMbIM Yy HUX ()OPMHPYETCS TOTOBHOCTb U NIPUBBIYKA K MPAKTUYECKOMY IIPHMEHEHHIO HOBBIX HH(OPMAIIOHHBIX
TexHonorui. TexHnueckue cpeIcTBa Ha ypOKax T€OMETPUH IIHPOKO MPUBIIEKAIOTCS TAKXKE MPHU TTOATOTOBKE
MIPOEKTOB (KOMITBIOTED).

Y4eOHbIX MOCOOMS IS yHALMXCS:
1.T'eomerpus 7-9 YueOHuk s o0O1ieodpasoBatenbubix yupexaenuit/ JI.C. Aranacsa u np. M. [Ipocseinenne,
2013.
2. 3uB B.I'. 'eomerpus Junaxrndaeckue matepuansl. 7 kiacc / b.I'. 3uB, B.M. Meiinep. M. [Ipoceemenne, 2013
3. 3uB B.I'. 'eomerpus JJunakrudeckne matepuansl. 7 kimace / b.I'. 3us, B.M. Meiinep. M. IlpocBemenue, 2013
4. Mumenko T.M.. 'eomerpus. Tematuueckue tectsl. 7 knace/ T.M. Mumenko, A.Jl. bauakos. M.: IIpocemenue,
2013.
5. PabunoBua E. M. ['eometpust Ha TOTOBBIX uepTekax. 7-11 kmacesr/ [Ipocemenne, 2013.
3uB B.T.
6. 'eomerpus unaxtudeckue matepuainsl. 8 kinacc / b.I'. 3us, B.M. Meiinep. M. [Ipocsemenne, 2013
7. 3uB B.I'. 'eomerpus unaktuueckne marepuainsl. § xknacc / b.I'. 3u, B.M. Meiinep. M. [IpocBemenue, 2013
8. Mumenko T.M.. I'eomerpust. Tematndeckue tectsl. 8 kace/ T.M. Mumenko, A.Jl. Bruakos. M.: [IpocBemieHue,
2013.
9.I'eomerpust Junaktrdaeckne matepuainsl. 9 knace / b.I'. 3us, B.M. Meitnep. M. [Ipocemenne, 2013
10. 3uB b.I'. 'eomerpus Junaktndaeckue 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.:
[Ipoceemenne, 2013.



12. PabGouas TeTpaap 1o reomerpun: 7 kiacc: K yueoOHuky JI.C. AtanacsHa u np. «'eomerpust 7 — 9 ximacce» / F0.A.
I'mazkos, I1.M. KamaeB. — M.: UsnarenscTBO «OK3ameny, 2014

13. KontponsHsie paboTsl 110 reoMeTpun: 7 kiacc: K yaeoHuky JI.C. Aranacsina u np. «I'eomerpust 7 — 9
knaccel» / H.B. MenbaukoBa. — M.: M3aarenscTBo «OKk3amen», 2014

14. Tectsl o reomerpun: 7 xiacc: k yueobuuky JI.C. AtanacsHa n ap. «['eomerpust 7 — 9 kmacce» / A.B.
®apkoB. — M.: 3natenscTBO «OK3amen», 2014

15. IumakTHuecKre MaTepralbl o reoMeTpud: 7 kiacc: k yueOnuky JI.C. AranacsiHa u np. «['eomerpus 7 — 9
knaccel» / H.B. MenpaukoBa, I'.A. 3axapoBa. — M.: U3natenbcTBO «OK3ameny, 2014

16. Pabouas Terpans o reomeTpun:8 kiace: k yaeouuky JI.C. AtanacsHa u ap. «['eomerpust 7 — 9 Kitacce /
10.A. I'maskos, I1.M. KamaeB. — M.: M3aarenscTBo «OK3ameny», 2015

17. KontponbsHbie paboTs! 110 reomeTpun: 8 kiacc: k yueoHuky JI.C. AranacsiHa u np. «[eomerpust 7 — 9
knaccel» / H.B. MensuukoBa. — M.: M3aatenscTBo «OKk3amen», 2015

18. Tectrr mo reometpun: 8 kiacc: k yueouuky JI.C. AtanacsHa u ap. «['eomerpus 7 — 9 xiacce» / A.B.
®dapkos. — M.: M3patenscTBo «JK3amen», 2015

19. Iumaxtuueckre MaTepuaibl mo reomerpuu: 8 kiacc: Kk yueOnuky JI.C. AranacsHa u ap. «['eomerpust 7 — 9
knaccel» / H.B. MenpaukoBa, I'.A. 3axaposa. — 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. Kamaes. — M.: M3aarenscTBo «OK3amen», 2016

21. KontposbHbie paboThl o reomerpun: 9 kiacc: k yueouuky JI.C. Aranacssa u np. «I'eomerpus 7 — 9
knaccel» / H.B. MenbuukoBa. — M.: M3aatenscTBo «OKk3amen», 2016

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

23. lunaktuueckue Matepuaibl o reomerpun: 9 kiacc: k yueonuky JI.C. AranacsHa u ap. «['eomerpust 7 — 9
kiacced» / H.b. MenbnaukoBa, I'.A. 3axaposa. — M.: M3aarensctBo «Jk3amen», 2016

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

1.udpossie odpazoBarenbHbie pecypebl (LIOP) k yueOHnkaM u3natenbcTBa "MHeMo3uHA" TIpE/ICTAaBICHBI HA CallTe
http://school-collection.edu.ru/

2. www.math.ru. iHTepHeT - momiep)Kka yauTeneid MaTeMaTHKN, MaTePUAIbl JIJIs YPOKOB, OHIHATbHbIC
JOKyMEHThl MUHHUCTEpCTBa 00pa30BaHusA M HaAyKH, HEOOXOaUMBbIe B paboTe.
3. Www.it-n.ru. CeTb TBOPUYECCKHX YIHTEICH.

4. www.etudes.ru. MaremaTtuueckue 3Tio/bI. Ha caiite mpecTaBieHbl STIObI, BHITIOIHEHHBIC C HCITONb30BaHHEM
COBpEMEHHOH KOMIIbIOTepHOU 3D-rpaduku, yBIeKkaTeNnbHO U HHTEPECHO PacCKa3bIBAIOIINE O MATEMATHKE U €€
NPUIOKEHUSX.

5. www.problems.ru. Basa maHHBIX 33734 [0 BCEM T€MaM IIKOJIbHOM MaTeMaTHKH. 3a1aud pa3OuThl 10 pyOpHUKaM
cTerneHu cnoxHocTH. Ko BceM 3amauaM IpHBEICHB! PeLIeHHS.

6. www.golovolomka.hobby.ru. TomoBomomku a1t yMHBIX Jrozieit. Ha caiite MOKHO HalWTH MHOTO 337134
(JlorMueckux, Ha B3BEIIMBAHUSA U JIp.), BApUALMK HA TeMy KyOuka PyOnka, aeKTpOHHbIE BEpCHH KHUT P.
Cmamnuana, M. l'apanaepa, JI. Kapponna, Benenus 3ausaTuil, mpueMax padoThl Ha YpOKax.

7. www.college.ru/mathematics. MaremaTuka Ha moptaie « OTKPBITBIH KOJUTEMK ». MOKHO HAWTH yaeOHbIi
MaTepHal 0 Pa3IMYHBIM pa3JenaM MaTeMaTHKH.

8. www.int-edu.ru. MHCTHTYT HOBBIX TeXHOJOTHIL. Ha calite MOKHO 03HAKOMHTBCS C TIPOMYKITHEH, TIpeIaraeMoi
WucrutyroMm, Hanpumep, nporpamMmamiu «Kusast cratuctrkay, «ABtol pad», pa3BuBarolie-00y4darolei
HACTONBHOM UTpoit «Jlonu u npodu» u ap.

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

10. http://www.prosv.ru. Caiit uzgarenbcrsa «IIpocsemnienue» (pydprka «MateMaThuka )

11. http:/www.drofa.ru. Caiit u3narenscrsa J{poda (pydprka «MatemaTuka)

12. http://www.center.fio.ru/som. Meroauueckre peKOMEHIANH YIUTEITO- IPEIMETHUKY (TIPEICTaBICHBI BCE
IIKOJIBHBIE TIPEAMETHI). MaTepraisl ISl CaMOCTOSATENBHON pa3paboTKku MPOoQHIHHEIX P00 M aKTUBU3ALINHI
nporecca 00y4eHHs B CTapIlel mIKoJe.

13. http://www.edu.ru. I{eHTpaabpHBI# 00pa30BaTEIBHBIN OPTAN, COAEPKUT HOPMATUBHBIE TOKYMEHTHI
MuHHCTEpCTBA, CTAaHAAPTHI, HHPOPMAIHIO O IPOBEICHUE IKCIIEPUMEHTa, cepBep HHOOPMAIIMOHHON MOATCPIKKH
EnuHOrO rocyjapcTBEHHOro K3aMeHa.

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

15. http://www.intellectcentre.ru. Caiit unarenscrea «uremekr-1eHTp), T/Ie MOKHO HAlTH yaeOHO-
TPEHUPOBOYHBIE MaTE€PUaIIbI, IEMOHCTPAIMOHHbBIE BEPCHH, OAHK TPEHUPOBOYHBIX 3a/IaHHUI C OTBETaMH,
METOJIMYECKHE PEKOMEHIANH 1 00pa3Ibl pelIeH:H.

IlepeyeHb nevyaTHbIX MOCOOMIi(TAa0ML):

®  OcCHOBHBIE CBOWCTBA N3MEPEHUS YTJIOB.


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/

BepTI/IKaJ'IBHBIe YIJIBIL. CMexHbIE YIJIBIL.

PaBenctBo TPECYTOJIbHUKOB.

[Ipu3HaKu paBeHCTBa TPEYTOJIbHUKOB.

OKpyXHOCTb.

YFJ'HJI, BIMCAHHBIC B OKPYKHOCTb.

Buner yrios.

PaBHOOEIPCHHBIN TPEYrOJIbHHUK.
[IpssMOYyronbHBINA TPEYTOIbHUK.
Teopema cunycoB.

Teopema KOCHUHYCOB.

Teopema ITudaropa.

[TomoOHBIE TPEYrONBHUKH.

OCHOBHOE CBONCTBO HapaIebHBIX NMPSIMBIX.

OCHOBHEIE CBOMCTBa OTKJIabIBAHUA OTPE3KOB U YI'JIOB.

[epnennukyssipHBIE U MTApaJUIeTbHbBIE TPSIMBIE.

Bsicota, MemuaHa, OHCCEKTpUCa TPEYTrOJIbHHUKA.

VYTIIIBI IPU IEpECEYEHNH IBYX HPSAMBIX TPEThEH.

OCHOBHEBIE CBOWCTBA MPUHAJTIC)KHOCTU TOUYCK U MPAMBIX.

TemaTu4eckoe IIAHUPOBAHUE.

OcO0EHHOCTBIO TEMAaTHYECKOTO IUIAHUPOBAHUS SBISCTCS TO, YTO B HEM COIEPXKUTCS OMMCAHUE BO3MOXKHBIX
BUJOB JAEATENBHOCTH YYalUXCsl B IPOLIECCE YCBOEHHMsS COOTBETCTBYIOLIETO COACPKaHMs, HAIPAaBICHHBIX Ha
JOCTHXECHHE MTOCTABJICHHBIX LieNIeH 00yueHusl. DTO OPUEHTUPYET YIUTENsI HA YCUIIEHHE ASSTEIbHOCTHOIO MOAX0/1a B
0o0yueHHH, Ha OpraHM3alMI0 Pa3HOOOpa3HOW YueOHOW JEsTENbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM IICHXOJIOr0-
MeIarOrn4eckuM BO33PEHUSAM, Ha HCIOJIb30BAHUE COBPEMEHHBIX TEXHOJIOTHIA.

B ocHOBHOE NporpaMMHOE CoZIepKaHNE BKIIFOUAIOTCS JOIOIHUTEIbHBIE BOIPOCHI, CIIOCOOCTBYIOLIE PA3BUTHIO
MaTeMaTHYeCKOro Kpyro3opa, OCBOCHHIO 0oj1ee MPOABUHYTOT0 MATEMAaTHYECKOr 0 aIapara, MaTeMaTHYeCKHUX
criocobHocTel. Pacimpenue conep kaHusi TeOMETpHIECKOro 00pa3oBaHust B 3TOM ClTydae JaéT BO3MOKHOCTb

CYILIECTBEHHO 00OTaTHTh KPYT pellaeMbIX 3a/1ad.

7 Kiace
Homep Conepxanne MaTepraia Konu- XapaKTepucTHKa OCHOBHBIX
napa- YECTBO BUJIOB JISITEIBHOCTH yUCHHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JIEUCTBUH)
I'naBa |. HauanbHble reoMeTpriecKkue 10 OOBSICHATD, YTO TAKOE OTPE30K, JIyd, YTOJl, KaKue
CBeIeHUs (urypsl Ha3BIBAIOTCA PABHBIMH, KaK CPaBHUBAIOTCS U
1,2 [Ipsimas u otpe3ok. JIyd 2 M3MEPSIIOTCS OTPE3KH M YTIIBI, YTO TaKOE I'Pagyc U
yroin rpagycHasi Mepa yria, Kakoi yroj Ha3bIBaeTcs
3 CpaBHEHHE OTPE3KOB U 1 MPSIMBIM, TYNIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
YTII0B cepeauHa OTpe3ka M OMCCEKTpHca yria, KaKue yrilbl
4,5 H3mMmepeHne oTpe3KOoB. 3 Ha3bIBAIOTCS CMEXXHBIMU M KaKH€ BEP THUKAJIbHBIMU;
W3mepenwne yrios (hopmynupoBaTh 1 00OCHOBBIBATH YTBEPKICHUS O
6 CMexXHbIe 1 BepTUKAIBHBIC 1 CBOMCTBAaX CMEXHBIX U BEPTHKAJIBHBIX yTIJIOB; 00BsC-
YIIIBI HSThb, KaKWe MpsSMbIE HA3BIBAIOTCS
7 IlepnenauKynsapHbIE IPsMBIE 1 MEePIEeHANKYISIPHBIMA; (HOPMYIINPOBATH U
Pemenne 3amau 1 000CHOBBIBAaTh YTBEPI)KICHUE O CBOMCTBE IBYX NMPSIMBIX,
Konrpompras padora Ne 1 1 MEePIEeHANKYIISIPHBIX K TPETheil; m300pakaTh 1
pacrio3HaBaTh yKa3aHHbIE pocTeime GUrypsl Ha




yepTekKax; pemaTh 3a1aul, CBSI3aHHBIE C STUMU
npocTemnuMu Gurypamu

I'nasa |l. Tpeyroabauku 17 OOBsICHATH, Kakasl (Urypa Ha3bIBaeTCs
1 TpeyronpHHuK 2 TPEYroJIbHUKOM, YTO TAKOE BEPIIMHBI, CTOPOHBI, YTIIbI
2 [TepBr1ii mpu3HAK U TIEPUMETP TPEYrOIbHHUKA, KAKOH TPEyroJIbHUK
PaBEHCTBA TPEYTOIbHUKOB 1 Ha3bIBaeTCs PABHOOEIPEHHBIM U KaKOH
3 [epnenaukymnsp K mpsiMoi 1 PaBHOCTOPOHHHM, KaKHe TPEYT OJIbHUKH Ha3bIBAIOTCS
MenuaHsl, OUCCEKTPUCH U 1 PaBHBIMH; M300pa)kaTh M pacllO3HABaTh Ha YepTexKax
4 BBICOTBI TPEYT OJIbHUKA TPEYTOJIbHUKH M MX 3JIEMEHTHI; (OpMynupoBaTth u
5 CoiicTBa paBHOOEIPEHHOTO 1 JIOKa3bIBaTh TEOPEMBI O TIPU3HAKAX PAaBEHCTBA
TPEyroJIbHUKa TPEYTOJILHUKOB; OOBSICHSTD, YTO HAa3bIBAETCS
6 Bropoit u Tpetuit 4 MEePIEHAUKYIISIPOM, TPOBEAEHHBIM U3 TAHHOW TOYKU K
MPU3HAKU paBEHCTBA JIAHHOH MPAMOIi; (POPMYITHPOBATh U JOKa3bIBATh
TPEyroJIbHUKOB TEOpEeMY O MEPIEeHIUKYISIPE K MPSIMOii; 00BSICHSATD,
7 OKpy>XHOCTB 1 KaKhe OTPEe3KH Ha3bIBAIOTCS MEIHaHOMi, OMCCEKTPUCOI
3aja4yy Ha IOCTPOEHUE 3 Y BBICOTOH TpeyroibHUKa; (OPMYIUPOBATH H
Pemenne 3anau 2 JIOKa3bIBaTh TEOPEMBI O CBOWCTBaX PaBHOOEIPEHHOTO
Konrponbnas padora 1 TpPEeYroJIbHUKA; pelaTh 3a/a4u, CBsI3aHHbBIE C
Ne 2 NpU3HaKaMH PaBEHCTBA TPEYrOJIbHUKOB M CBOMCTBAMH
paBHOOEIPEHHOTO TPEYTOJIbHUKA; POPMYINPOBATh
oTpezieNieHue OKPYKHOCTH; OOBSCHSATD, UTO TaKOE
LEHTP, PaAnycC, XOp/a U JJUAMETP OKPY>KHOCTH; PElIaTh
npocTeiline 3a/1a41 Ha MoCcTpoeHHe (IOCTPOSHHE yrIia,
PaBHOTO JAaHHOMY, TIOCTPOEGHUE OUCCEKTPHCHI yria,
IMOCTPOCHUE NEPIICHANKYIAPHBIX IIPAMBIX,
MOCTPOEHHUE CePEIMHBI OTPE3Ka) U OoJiee CII0KHBIC
3aJlauu, UCIOJIb3YIONINE yKa3aHHbIe POCTeHIIne;
COIOCTaBJIATh MONYyYEHHBIH PE3ybTaT C YCIOBUEM
3aJlauy; aHAJIM3UPOBATh BO3ZMOXKHBIE CIIydan
I'nasa |11. ITapajuiesibHbIe NPsSIMBbIE 13
1 [NapannenbHble npsiMbIe 1 DopMyupoBaTh OMPEAEIICHNUE NapaJUICIIbHBIX IPSIMBIX;
2 [IpusHaku napamieabHOCTH 3 OOBSICHATH C TIOMOIIBIO PUCYHKA, KAKUE YIJIbI,
JIBYX HPSIMBIX 00pa30BaHHBIE TIPU IIEPECEUEHUH JBYX MPSIMbBIX
3 AxcroMa napajiienbHbIX 5 CEeKyIIEH, Ha3bIBaIOTCA HAKPECTIISKALIUMU, KaKHeE
HPSIMBIX OJTHOCTOPOHHUMH U KaKH€ COOTBETCTBEHHBIMU;
Pemenue 3amau 3 (hopMyNnHpOBaTh U JOKA3bIBATH TEOPEMBI,
KonrponbHas padora Ne 3 1 BBIpaKaroIllye MPU3HAKHU MapauIeTbHOCTH IBYX
HPSIMBIX; O0BSACHATH, YTO TAKOE aKCHOMBI T€OMETPUHU
U KaKHe aKCHOMBI YK€ HCIIOIb30BAJINCh PAHEE;
(hopMyITHpOBaTh AKCHOMY HapaJUIENIbHEIX IPSMBIX H
BBIBOAUTD CIIEACTBUS U3 HeE; (hOpMyIHpOBATh
U JIOKa3bIBaTh TEOPEMBI O CBOIMCTBAX MapalIeNbHbBIX
MPSIMBIX,
oOpaTHBIE TeOpeMaM O ITPHU3HaKax MapaieabHOCTH,
CBSI3aHHBIX C HAKPECT JISKAIINMHU, COOTBETCTBEHHBIMHU
¥ OJJHOCTOPOHHUMHU YITIaMH, B CBSI3H C 3TUM OOBSICHSTS,
YTO TAKOE YCIIOBHE M 3aKJIIOUEHHE TEOPEMBI, KaKas
TeopeMa Ha3bIBaeTCsl 0OpaTHON MO OTHOLICHUIO K
JIAHHOH Teopeme; OOBICHATH, B UEM 3aKITIOYACTCS
METO/I JOKa3aTeNbCTBA OT IPOTHBHOTO:
(hopMyMHpOBaTh U TOKa3BIBATh TEOPEMBI 00 YIIIax ¢
COOTBETCTBEHHO NMapalIeNbHBIMU U
MEPIEHANKYIIIPHBIMI CTOPOHAMU; IPUBOANUTH TPUMEPHI
WCIIOIBh30BaHMS 3TOr0 METO/IA; PEIaTh 337241 Ha
BBIUHCIICHHE, OKAa3aTeIbCTBO M IOCTPOCHHE, CBSI3aHHBIE
C MapaJIeTbHBIMU IPSIMBIMHU
I'masa V. CooTHOLIEHUST MEKTY 18 DOopMyIUPOBaTh U JOKA3BIBATE TEOPEMY O CyMME YIIIOB
CTOPOHAMH H YIVIAMHU TPeYroJbHHKA TPEyroJbHHUKa U €€ CIIEJICTBUE O BHEITHEM yTJIe
1 CyMMa yIi10B TpEyroibHUKa 2 TPEYToJIbHHKA; MPOBOJUTH KJIACCH(DHUKAIIIO
2 COOTHOWIEHHS MEXIY TPEYroJIBHUKOB IO yriiaM; GOpMyIHpOBaTh U
CTOpPOHAMH M YIJIaMu JIOKa3bIBaTh TEOPEMY O COOTHOLIEHUSIX MEXKIY
TPEyroJIbHHUKA 3 CTOPOHAMH U yIJIaMH TPEYroJbHUKA (IPSIMOE H
KonTponbnas pabora Ne 4 1 o0paTHOE YTBEP)KACHHS) M CIICACTBHS U3 HEE, TEOPEMY O




3 [IpsmoyronbHbIE 4 HEpaBEeHCTBE TPEYTOJIbHNUKA; (HOPMYJIUPOBATH H
TPEyrOJIbHUKH JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOIBHBIX
4 [Moctpoenue TPEYTOJILHUKOB (TIPSIMOYTOJILHBIN TPEYTOIBHUK C YIIIOM
TPEYTrOJIbHUKA TI0 TPEM 30°, mpU3HAKU PaBEHCTBA MPSIMOYTONBHBIX
JJIEMEHTaM 4 TPEYroJIbHUKOB); (OPMYITHPOBATH ONPEIENICHUS
Pemenne 3amau 3 PaccTOSTHHUS OT TOYKHU JI0 MPSMOMH, PACCTOSHHS MEXTY
Konrponbhas padora Ne 5 1 napajieIbHBIMU NPSIMBIMY; pelIaTh 3aa4y Ha
BBIUMCIICHHUE, JI0Ka3aTeNbCTBO M TOCTPOCHUE,
CBSI3aHHBIE C COOTHOILICHUSIMHU MKy CTOPOHAMH H
yIrilaMH TPEYroJIbHUKA U PACCTOSTHUEM MEXILY
napauieNbHBIMU MIPSAMBIMH, TIPA HEOOXOAUMOCTH TIPO-
BOJIUTH T10 XO/Iy PELICHUs JOTIOTHUTENbHbIE
TIOCTPOEHHMSI, COITOCTABIIST MMOJYYEHHBIH PE3YIIbTAT C
YCIIOBHEM 3aJ]au, B 33/1a4ax Ha MOCTPOCHUE
MCCIIeI0BaTh BO3MOXKHBIE CITydau
IHoBTOpenne. Pemenue 12
3ajaa4
8 ki1ace
Homep ConepxaHue Matepuana Komnu- XapaKkTeprCcTUKa OCHOBHBIX
napa- YECTBO BUJOB ACATEIIBHOCTHU YUYCHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JIEUCTBUI)
I'naBa V. YeTbIpEXyroabHHKH 14 OOBACHATB, YTO TAKOE JIOMaHas,
1 MHOroyronbHUKH 2 MHOTOYTOJIbHHK, €r0 BEPIIUHBI, CMEXHbBIE
2 [Tapamnenorpamm u 6 CTOPOHBI, JMarOHAIH, U300paXkaTh U pac-
Tpamnenys MO3HaBaTh MHOTOYTOJIEHUKH HA YePTEXKaX;
3 [IpsamoyroabHUK, pOMO, 4 MOKa3bIBaTh 3JIEMEHTHl MHOTOYTOJIbHUKA,
KBaJpar €ro BHyTPEHHIOIO U BHEIIHIOI 00JacTy;
Peuienue 3agau 1 (dhopmynHupoBaTh ONpeeIeHNE BHITYKIOr0
KonrponbHas padora Ne 1 1 MHOI'0yTr'OJIbHUKA; U300paxath U
pacro3HaBaTh BHITYKJIBIE U HEBBITYKJIbIE
MHOTOYTOJIbHUKH; (pOPMYIUPOBATH U
JIOKa3bIBaTh YTBEP)KICHUS O CYMME YTJIOB
BBIITYKJIOTO MHOTOYTOJIEHUKA U CyMME €ro
BHEIIIHUX YITIOB; OOBSACHITH, KAKHE CTOPOHBI
(BepIIMHBI) YETHIPEXYTONbHIKA Ha3bIBAIOTCSA
MPOTHBOIMOJIOKHBIME; (POPMYITHPOBATH
OTIpeIeNeHHs MapalIeIorpaMMa, TPareIyy,
paBHOOEIPEHHOM U MPSIMOYTOJIbHOM
Tparenuii, IpsMoyrojbHuKa, poM0a,
KBaJpaTa; n300paxaTh U paclo3HaBaTh
9TH YETHIPEXYTONBHUKH, POPMYITHUPOBATH U
JIOKa3bIBaTh YTBEPXKICHUS 00 UX
CBOMCTBaxX M MpHU3HAKAX; pemaTh 3a1aun
Ha BBIYHCIICHHE, JOKA3aTEIbCTBO H
MOCTPOCHHUE, CBSI3aHHBIE C ITUMU BUAAMHU
YEeTHIPEX YT ONFHIKOB; OOBSCHATH, KAKUE [IBE
TOYKH HA3bIBAIOTCS CHMMETPHUIHBIMU
OTHOCHTENBHO TPSMOH (TOUKH), B KAKOM
cirydae Gurypa Ha3pIBaeTcsi CHMMETPUIHON
T'aasa VI. Ilnomann 14 OOBSICHATD, KaK MPOU3BOIUTCS U3MEPCHHE
1 [Tnomaae MHOTOYTOTBHUKA 2 IUIOLIAJEH MHOTOYTOJIbHUKOB, KaKHe
2 [Tnomanm mapasmrenorpamMma, 6 MHOTOYT'OJTEHUKH Ha3bIBAIOTCS PaBHO-
TPEYroJIbHUKA U TPATICIIHH BETMKUMU U KaKHe PaBHOCOCTABICHHBIMUY,
3 Teopema ITudaropa 3 (hopMynmHpoBaTH OCHOBHBIC CBOWCTBA
Pemenne 3amau 2 TUTOIIAJIeH U BBIBOJAUTH C MX MOMOIIBIO
Kontpomsnas padora Ne 2 1 (hopMyITHI TIOMAACH MPSMOYTOJIEHHKA,
nmapajuieIorpaMMa, TpeyroJlbHIKa,
Tpanenun; GopMyIHpPOBaTh U T0KA3hIBATH
TeopeMy 00 OTHOLICHWH TUIoNIaneit




TPEYroJbHUKOB, HMEIOIIHUX 110 PABHOMY
yriy; GopMyIupoBaTh U JOKa3bIBAThH
teopemy [Tudaropa u obpaTHyIO €if;
BBIBOIUTH (hopmyity I'epoHa [uist mutoImaiu
TPEYTOJIbHUKA; peniaTh 3a1a4 Ha
BBIYHCIICHUE U JI0Ka3aTeNbCTBO, CBSI3aHHbIC
¢ hopMmyaaMu uiomanel u TeopeMoit
[Mugaropa

I'nasa VII. llono6HbIe TPEYroabHUKHI 19
1 Onpenenenre MoT00HBIX 2 OOBSCHATH IOHATHE MPOMOPIIHOHATHFHOCTH
TPEYTrOIBHUKOB OTpE3KOB; (HOPMYIUPOBATH OMPEEIECHUS
2 [pu3Haku mogoous 5 MOJTOOHEBIX TPEYTOJIBHUKOB U KO-
TPEyroJbHUKOB a¢unmenta noxodus; GopmMyIHpoBaTh U
Konrtposbhas padora Ne 3 1 JIOKa3bIBaTh TCOPEMBI: 00 OTHOIICHUU
3 [IpumeHenue noxodus K 7 TuIoma el moJOOHbBIX TPEYTOJIbHUKOB, O
JI0Ka3aTellbCTBY TEOPEM U MpHU3HAKaX MON00US TPEYroIbHUKOB, O
pelIeHuto 3a1a4 CpeaHel IMHUK TPEYTOJIbHUKA, O
4 COOTHOWIEHHS MEXTY 3 riepeceueHny MeAMaH TPEyrolbHHUKa, O TIPo-
CTOPOHaMH U yriaMu MOPLMOHALHBIX OTPE3Kax B
IpsSIMOYTOJBHOTO Tpe- NPSIMOYTOJIBHOM TPEYrONbHUKE; O0BSCHATH,
YrOJbHUKA YTO TaKOE METOJ| MOI00Ms B 331a4ax Ha
KonTposnbHas padora Ne 4 1 MOCTPOEHHUE, U IPUBOIUTH IPUMEPHI
MPUMEHEHHS 3TOr'0 METO/1a; OOBICHSITH,
KaK MOXXHO MCIOJIb30BaTh CBOWCTBA
MOIOOHBIX TPEYTOJIBHUKOB B
N3MEPUTEIIbHBIX pa60Tax Ha MCCTHOCTH,
0OBSICHATH, KaK BBECTH TIOHITHE TTOT00HS
JUIsl TIPOM3BOJILHBIX (pUTYDP; HOPMYIIHPOBATH
OIIpeleNICHUs] M WIIOCTPUPOBATH MOHSTHU
CHHYCa, KOCHYCa U TaHT€HCa OCTPOro yria
HPSIMOYTOJILHOTO TPEYTOJIbHHUKA; BEIBOAUTH
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO
Y 3HAUEHMs CHHYCa, KOCHHYCA U TaHTeHCa
quig yrios 30°, 45°, 60°; pemats 3agay,
CBSI3aHHBIE C IT000MEM TPEYTrOJbHUKOB,
JUTSL BBIYMCIICHUS 3HAYEHU I
TPUTOHOMETPHYECKHUX (DYHKIUI
HCIIOJIb30BAaTh KOMIIBIOTEPHbIE IPOrPaMMBbl
I'nasa VIII. OkpyxHocTh 17
1 KacatenbHast K OKpY>KHOCTH 3 HcenenoBaTh B3aMMHOE paclooKeHHEe
2 LlenTpasnbHble U BIIMCAHHBIC 4 IpsIMOK M OKPY)KHOCTH; (pOpMyIHpOBaThH
YIIIBI oIpeneNeHne KacaTeIbHON K OKPYKHOCTH;
3 Yetslpe 3aMedaTebHbIC 3 ($hopMyITMpOBaTh M JOKa3bIBATh TEOPEMBIL: O
TOUYKHU TPEYTOJIbHHUKA CBOICTBE KacaTelIbHOM, O IPU3HAKE
4 Bnucannas u onncanHas 4 KacaTelbHOH, 00 OTpe3KaxX KacaTelbHbIX,
OKpY>KHOCTH MPOBEIEHHBIX U3 OAHOU TOUYKH;
Pemenwue 3anaq 2 ($bopMyIUpOBaTh MOHATHS HEHTPAIBHOTO
Kontponsuas padora Ne 5 1 yIJ1a ¥ TPaJgyCHOU MephI IYyTH OKPY>KHOCTH;

(hopMynHpOBaTh M JOKA3BIBATH TEOPEMBI: O
BITMCAHHOM YTJIE€, O MPOU3BEACHUHU
OTPE3KOB IEPECEKAIONTUXCS XOP/;
(hopMynHpOBaTh M JOKA3BIBATH TEOPEMBI,
CBSI3aHHBIC C 3aMEYaTEIbHBIMI TOUKAMHU
TPEYroJbHUKA: 0 OMCCEKTpHUCE yIila M, KaK
CIIEICTBHE, O IEpECeUeHUN OMCCEKTpHUC
TPEYroNbHHUKA; O CEPETUHHOM
MEPIEHANKYISIPE K OTPE3KY U, KaKk
CIIEJICTBUE, O IEPECEUCHUH CEPETUHHBIX
HNEPIEeHUKYIIPOB K CTOPOHAM
TPEYTOJIBHUKA; O IEPECEUEHUH BBICOT
TPEyroiabHUKA; POPMYIIUPOBATH
OIpEIENICHUs OKPY>KHOCTEH, BIMCAHHOW B
MHOTOYrOJIbHHUK U OIMCAHHON OKOJIO




MHOTOyTr'OJIbHHKa; ()OPMYINPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH,
BITICAHHOH B TPEYTOJIILHUK; 00
OKPY>KHOCTH, OITUCAHHOHN OKOJIO
TPEyroJIbHUKa; O CBOMCTBE CTOPOH
OIIMCAaHHOTO YETHIPEXYrONbHUKA; O
CBOIICTBE YI'JI0B BIMCAaHHOTO
YeThIPEXYTOJIbHUKA; PEeIIaTh 331a41 Ha
BBIUHCIICHHE, JOKA3aTEIbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMHU M O CAHHBIMH
TpeyTroJbHUKaMHU U
YeThIPEXYr0JIbHUKAMU; HCCIEI0BATh
CBOMCTBa KOH(UTypaluii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TOMOIIBIO
KOMIIBIOTEPHBIX MPOrpaMM

IoBTOpenune. Pemenue 3agaq 4
9 kaacc
Homep ConepxaHue Matepuana Komnu- XapakTepucTUKa OCHOBHBIX
napa- YCCTBO BUJOB ACATEIIBHOCTHU YUYCHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JIEUCTBUI)
[ToBTOpEeHHe Kypca reoMeTpuu 8 Kiiacca 2
I'naBa 1X. BekTopsl 12 DOpMyYNIHPOBATH ONPENEICHNS U MILTIOCTPUPOBATh

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

2 CroxxeHHe U BbIUUTAHUE PaBHBIX BEKTOPOB; MOTUBUPOBAThH BBEACHUE MOHATHH

3 BEKTOPOB 4 U JENCTBUH, CBA3aHHBIX C BEKTOPaMH,

YMHOXKX€EHUE BEKTOpa Ha 5 COOTBETCTBYIOIIUMU IIPUMEPAMU, OTHOCSIIUMHUCS K
yucno. [Ipumenenne (¢u3uYeCKUM BEKTOPHBIM BEIMYHWHAM; IPUMEHSITD
BEKTOPOB K PEIICHHUIO 33134 BEKTOPBI U ACHCTBUS HaJ HUMU NIPH PEIICHUU
Konrponbhas padbora Ne 1 1 TeOMETPUYECKUX 3a]a4

I'naBa X. MeToa KOOpAUHAT 10 OOBACHSITH ¥ WUTIOCTPUPOBATH MOHATHUS

1 Koopaunats! BekTOpa 2 HPSIMOYTOJIBHOM CHCTEMBI KOOPAKMHAT, KOOPIUHAT

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

3 VYpaBHEHUS OKPYKHOCTH U KOOpAMHAT CEPEUHBI OTPEe3Ka, JUIMHBI BEKTOPA,
TIpSIMOH 3 pacCTOsIHUS MEKIY ABYMs TOUYKaMH, YpaBHEHUS
Pemenue 3anau 1 OKPYXKHOCTH ¥ IIPSIMOU
Kontponpras padora Ne 2 1

I'maBa Xl. CooTHOIIEHUST MEKTY 14 DopMyIUpPOBaTh U HIUTIOCTPUPOBATH ONPEACICHUS
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 KOCUHYCOB,
KOTaHTEHC yria MPUMEHSTH WX NPHU PEIICHUHN TPEYTrOIbHUKOB;

2 COOTHOMIECHHUS MEXIY 6 OOBSICHATH, KAK HCIOIB3YIOTCSA TPUTOHOMETPHUUECKHE
CTOpPOHaMH U yIIIaMu (hopMymIBI B I3MEPUTENBHBIX PabOTaX HAa MECTHOCTH;
TpEyroJbHHKA (hopMynHpOBaTE ONpEAETEHUS YIila MEXIY
CkansgpHOe IpOonU3BeACHNE 3 BEKTOpPaMH U CKaJSIPHOTO IMPOU3BEICHHS BEKTOPOB;
BEKTOPOB BBIBOJIUTH (DOPMYITy CKAJISIPHOTO MPOU3BEACHUS Yepe3
Pewmenue 3amau 1 KOOPAWHATHI BEKTOPOB; (POPMYIHPOBATH U
Konrpomnpnas padora Ne 3 1 00O0CHOBBIBATh YTBEPIKJICHHE O CBOMCTBAX CKAISIPHOTO

MIPOU3BECHUST; HCIIOIb30BATh CKAISIPHOE MPO-
M3BeJICHNE BEKTOPOB NP PEUICHNN 33134
Tmasa XlI. Inuna okpyKHOCTH U 1J10- 12 DopMynHpOBaTh ONPEAEICHUE NPABUIBHOTO
majab Kpyra MHOTOYTOJIbHUKA; (POPMYIUPOBATH U TOKA3bIBATH
1 | IIpaBunbHbIE 4 TEOPEMBI 00 OKPYKHOCTSX, OMMMCAHHON OKOJIO




MHOTIOYTONBHUKY [I11HA
OKPY>KHOCTH U IJIOINAJb
Kpyra

Pemenue 3anau
Konrponbnas padora Ne 4

MPaBWIBHOIO MHOTOYI'OJIBHAKA U BIIMCAHHOU B HETO;
BBIBOJWUTH U UCIIOJIB30BATH POPMYJIIBI JUIS
BBIYUCIICHUS IUIOUIAAU MPAaBUIBHOIO MHOTOYT OJIb-
HHKa, €TO0 CTOPOHBI U pajuyca BOIUCAHHOU
OKPY)KHOCTH; PElaTh 3a/aud Ha IOCTPOEHHUE
MPaBUIBHBIX MHOTOYT'OJIbHUKOB; OOBSICHSTH ITOHATHUS
JUTMHBI - OKPYKHOCTH U IUIOLIaAU Kpyra; BRIBOAUTH
(hopMyIIBI 1 BEIYMCIICHUS JJIMHBI OKPY)KHOCTH U
JUIMHBI IyTH, IUIOIIAIU Kpyra ! IUIOU[a il KpyroBOTO
CEKTOpa; MPUMEHSITH 3TH (HOPMYIIBI IPU PEHICHUN
3a1a4

T'nasa XI

1. IBm:kenus

1
2

[lonsTHE ABMKEHUS
[TapannensHslii IepeHoc U
MIOBOPOT

Pemenne 3amau

N

OOBSCHATH, YTO TaKOE 0TOOpaKeHUE IIOCKOCTH Ha
ce0s1 1 B KaKOM ClTydae OHO Ha3bIBaeTcs JBIKEHUEM
TUIOCKOCTH; O0BSACHITH, YTO TAKOE OCEeBas
CUMMETpHUs, IEHTPaJbHasl CHMMETPUsI, apaJuIenbHbINA
TIEPEHOC U TMIOBOPOT; 00OCHOBHIBATH, YTO 3TH
0TOOpaXeHHUs! IIIOCKOCTH Ha Ce0sl SBISIOTCS
JBYDKEHUSIMH; OOBSICHATH, KaKOBa CBS3b MEXIY
JIBIOKEHUSIMH ¥ HAJIOKEHUSIMH; HIUTIOCTPUPOBATH
OCHOBHBIE BH/IbI JIBI)KEHH, B TOM YHCJIE C TOMOIIBIO
KOMIIBIOTEPHBIX NPOTPaMM

I'masa XIV. HauanbHble cBeieHU U3
CTEPEOMETPHUH

1
2

MHororpaHHUKH
Tena u noBepxHOCTH
BpallleHUs

NN

OOBACHATD, UTO TAKOE MHOTOTPAHHHUK, €ro TpaHy,
pé6pa, BepIIMHBI, JUATOHATN, KAKOW MHOTOTPaHHUK
Ha3bIBA€TCA BBIITYKIIBIM, YTO TaAKOC n-yroanaﬂ
npu3Ma, eé OCHOBaHUs, OOKOBBIC TPaHH U OOKOBBIC
pEOpa, Kakas MpuU3Ma Ha3bIBAETCS MPSIMOM M Kakas
HaKJIOHHOM, YTO TaKOe BBICOTA MPU3MBI, Kakas mpu3Ma
Ha3bIBAETCs MapayieenuIe oM U Kakoil na-
paienenune]] Ha3pIBaeTCs MPSMOYTOIbHBIM;
($opMynupoBaTh U 0OOCHOBBIBATH YTBEPKIACHHSA O
CBOICTBE IMaroHajel rnapajulesienunena u o KBagpare
JUaroHaJly MpsIMOYTr0JbHOIO Iapasule/eueaa;
OOBSCHSTD, YTO TaKOE 0OBEM MHOTIOIPaHHHUKA; 00b-
SCHSTh, KAKOW MHOTOTPaHHHMK Ha3bIBAETCS
MUPaMUJON, YTO TAKOE OCHOBAHUE, BEPIIUHA,
0OKOBBIEC TpaHH, OOKOBBIE pEOpPA U BBICOTA MHUPAMUJIBL,
Kakas MMpamMu/Ja Ha3bIBaeTCsl IPABUIIBHOM, YTO TaKOE
anodeMa npaBUILHOMN MUPAMUIIBI, OOBSICHITH, KAKOE
TEINO Ha3bIBAECTCA LMIUHPOM, YTO TAKOE €T OCh,
BBICOTA, OCHOBAHMUsI, pajnyc, OOKOBas MOBEPXHOCTD,
oOpa3zyromue, pa3BépTKa OOKOBOM MOBEPXHOCTH,
KakUMH GopMyliaMH BBIpaKaroTcs 00bEM U IUIOMAIb
OOKOBOI TIOBEPXHOCTH MUIUHAPA; OOBSICHITH, KaKOe
TENO Ha3bIBACTCA KOHYCOM, YTO TAKOE €r0 OCh, BBICOTA,
OCHOBaHMHE, 0OKOBAsi TOBEPXHOCTH, 00pa3yIoIue,
pa3BEpTKa GOKOBOI MOBEPXHOCTH, KAKMMHU (POPMYIaMu
BBIpaXXaroTca 00bEM KOHYCa U IIIOMAaab OOKOBOH
MIOBEPXHOCTH; OOBSACHSTH, KaKasi IOBEPXHOCTD
Ha3bIBaeTCs chepoil M KaKoe TEJNO Ha3hIBACTCS IAPOM,
YTO TaKoe pagauyc u nuaMeTp cdeps (mmmapa),
pacrno3HaBaTh Ha PHCYHKax MPHU3MY, NapauleNenume],
MpaMUAY, IFITHHAP, KOHYC, Iap

IloBTOpeHue. Pemienue
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 0OYHUAIOWUXCA HO MAMEMAMUKE.
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
CJICZICTBUEM HE3HAHUS WM HETIOHUMAHUS yI4eOHOr0 MaTepHaa).
OtmMmeTKa «4» CTaBUTCS B CIEIYIOMINX CIyYasX:
e  paboTa BHITNOJIHEHA MOJTHOCTHIO, HO 00OCHOBAHUS IIIATOB PEIICHHS HEAOCTATOYHBI (€CIIH yMEHHUE
00OCHOBBIBATh PACCYXKICHUS HE SIBIISLIOCH CIICIIHAbHBIM 00BEKTOM MPOBEPKH);
®  JIOMYIICHBI OJIHA OMHOKA WK €CTh JIBa — TPU HEMOUETA B BBIKIIAJKAX, PUCYHKAX, YEPTEKAX HITU
rpadukax (€ciu 3TU BUIBI pa0OT HE SBJISUTUCH CHEIHATBHBIM 00BEKTOM MPOBEPKH).
OtmeTKa «3» CTaBUTCS, CCIIH:
e  JomymIeHo OoJiee OHOM OMUOKY WK OoJiee IBYX — TPEX HEOYETOB B BBHIKJIAIKAX, YSPTEKAX HITU
rpagukax, Ho oOyJaromuiicst obnagaeT o0s3aTeNbHBIMI YMEHHUSIMH 10 IPOBEPSIEMOI 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 MOXKET ITOBBICUTH OTMCTKy 3a OpI/IFI/IHaJ'lI)HI:Jﬁ OTBCT HaA BOHpOC UIIn OpI/IFI/IHaJ'IBHOC pemeHI/Ie 3aaa4u,
KOTOpBIE CBUJIETEIBCTBYIOT O BHICOKOM MaTEMaTHYECKOM pa3BUTHH 00YUaIOIIErocs; 3a perieHue donee
CIIO)KHOM 3a/1a4M WITK OTBET Ha OoJiee CIOXKHBII BOIPOC, PEIIOKEHHbIE 00yJaroeMycs IOMOTHUTEIBHO MOCIIe
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 MaTepHall TPAMOTHBIM SI3BIKOM, TOUHO HCIIONIB3Yys MAaTEMaTHUECKYI0 TEPMUHOIOTHIO U
CHMBOJIHKY, B OIIPEIEICHHON JIOTHIECKOI MOCIIe10BaTEeIbHOCTH;

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

e [IOKa3aJ YMEHHUE WUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU IPUMEpPaMH, IPUMEHSThH €€ B HOBOM
CHUTYalllH TIPH BBHITIOMHEHUH NMPAKTHYECKOTO 3aJaHuU;

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

e  BO3MOXXHBI OJTHA — JIBE€ HETOYHOCTH MPH OCBEI[EHHE BTOPOCTEIIEHHBIX BOIIPOCOB MJIHM B BBHIKJIAIKAX,
KOTOpBI€ YUEHUK JIETKO UCIIPABIII MOCIIE 3aMEUaHMs] YIUTES.

OTBET OILIEHUBAETCSI OTMETKOM «4», eClu:

®  YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHHUSIM HA OLICHKY «5», HO TIPH 3TOM MMEET OJIMH U3 HEJOCTAaTKOB: B
M3TI0KEHUH JIOMYIIEHBI HeOOMbINIe IPOOEITBI, He NCKAa3HUBIIee MAaTEMAaTHIECKOE COIepIKaHUe OTBETA;
JOIYIIeHbI OIWH — JBa HEJ04YEeTa MPH OCBEIICHHH OCHOBHOT'O COJEP KaHMUS OTBETA, NCTIPABICHHBIE
mocyie 3aMeYaHus YIUTEIs;

e  JOIyIIeHHI OMMOKa WU OoJiee MBYX HEIOYETOB IPH OCBEUICHUN 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
MIOCTIETOBATENBHO), HO TIOKa3aHO 00IIIee IIOHMMaHUe BOIPOCca ¥ MPOAEMOHCTPUPOBAHEI YMEHUS,
JIOCTaTOYHBIC JIS1 YCBOSHUS IPOrpaMMHOro Matepuania (onpeaenensl « TpeboBaHnsaMu K
MaTEeMaTHIEeCKONW OJATOTOBKE YJAITIXCSD B HACTOSIIIEH ITporpaMMe 1Mo MaTeMaTHKe);

e  VIMENHCH 3aTPYIHEHUS WIIN JOIYIIECHBI OITHOKN B ONPEAeICHAA MaTeMaTHIECKOW TEPMUHOJIOT U,
YyepTeKax, BEIKIAAKAX, HCIPABICHHBIC TIOCIIE HECKOIBKAX HABOAAIINX BOIIPOCOB YUIH TEIIS;

®  YUYCHHUK HE CIPaBWICA C IPUMEHEHHEM TEOPUH B HOBOW CHTYAIMU TIPH BBITOTHEHUH MTPAKTHIECKOTO
3a/IaHusl, HO BBIITOJHIII 33JaHUS 00S3aTEeIHHOTO YPOBHS CIIOKHOCTH T10 TAHHOH TeMe;

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

OTMeTKa «2)» CTaBUTCS B CICIYIONINX CIydasx:

®  HE PacKpBITO OCHOBHOE COJIEpKaHUe yIeOHOr0 MaTepHala,

e 00HapyXEHO He3HAHWE YUYCHUKOM OOJNBIIeH Hin Hanboliee BaXKHOW 9acTH yaeOHOTr0 MaTepuana;

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



PpHUCYHKaX, 4epTeXkax Wi Ipadukax, B BEIKIAIKaX, KOTOPbIE HE HCTIPABIICHBI MOCIIE HECKOIBKUX
HaBOJAIINX BOITPOCOB YUUTEIS.
3.06waa knaccugukayus outuookK.
[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 (POPMYJI, OOIIENPUHSTHIX CHMBOJIOB 0003HAYSHUH BEIIMYMH, EANHUILL HX
M3MepeHNs; He3HaHNE HAaMMEHOBAHUH eIMHHIl U3MEPEHUS; HEYMEHHE BBIZICINUTD B OTBETE TIIaBHOE; HEYyMEHUE
TIPUMEHSTH 3HAHUS, AJITOPUTMBI JUIsl PEIIeHHUs 3a/1a4; HEYyMEHHUE JIeIaTh BHIBOABI K 0000IIEHHS; HEyMEHHE
YHUTaTh U CTPOUTH TpadUKu; HEYyMEHHUE MOJIb30BATHCS IEPBOUCTOYHIKAMH, YUEOHHKOM M CIIPABOYHHKAMUY;
ToTepsi KOPHS MJIM COXPaHEeHUe ITOCTOPOHHET0 KOPHSI; 0TOpackiBaHie 0e3 00bsCHEHH OHOr0 13 HUX; 60
paBHO3HAYHbIE UM OLIMOKH; BEIYUCINUTENbHBIE OIIMOKH, €CITH OHU HE SIBIISTIOTCS OMHMCKOMW; JIOTHYECKHE OIINOKH.
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 BTOPOCTENIEHHBIMI; HETOYHOCTh Tpadrka; HepalOHaIbHBIA METOJI PEIICHNs 3a/1a41 WITH
HEJJOCTaTOYHO NMPOyMaHHBIH IUIaH OTBeTa (HapyIIeHUe JIOTUKH, TOAMEHA OT/IEIbHBIX OCHOBHBIX BOITPOCOB
BTOPOCTENEHHBIMH); HEpAIIMOHAILHBIE METO/IBI PAOOTHI CO CIIPaBOYHOW M PYTrOH IUTEpaTypoi; HeyMeHre
pemars 3a/1a4u, BHINOJIHATH 33JaHus B 00ILEM BUJIE.
3.3. Hemouetamu sIBJISIFOTCSI: HEpalMOHAIBHbBIE TIPHEMBI BBIYMCICHUH 1 TIpeoOpa3oBaHuil; HeOpexxHoe
BBITIOIHEHHE 3aIncel, YepTexei, cxem, rpadukos.
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