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1. INTAHUPYEMBIE PE3YJIbTATbHI

JInyHOCTHBIE Pe3yabTaThl OTPAKAIOT C(POPMHUPOBAHHOCTb, B TOM YHCJIe B YACTH:

1. TlaTpuoTMYecKOro BOCIHTAHMA: IEHHOCTHOTO OTHOUIIEHHS K OTEUYECTBEHHOMY
KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HacJeInI0, MOHUMAHUs 3HAUYEHUSI MaTEMAaTUYECKO HayKu
B YKU3HU COBPEMEHHOTr0 00IEeCTBa, CIIOCOOHOCTH BJa/IETh JAOCTOBEPHOI MH(pOpManMen o meperoBbIX
JNOCTHXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW MAaTeMAaTHKH, 3aUHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U OOIIECTBA;

2. T'paxnanckoro BocCHUTAHUST ¥  (opMHpOBaHME POCCHIICKOI WIEHTHYHOCTH:
TOTOBHOCTBIO K BBIITOJIHEHHIO 003aHHOCTEN I'pakIaHMHA M PeaTM3aluy €ro Mpas, IPEICTABIEHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpPOLEAYp
rpa)kJaHCKOTOo O0IIEeCTBA;

3. JlyxoBHOe 1 HHPABCTBEHHOE BOCIIUTaHUeE /ieTeil HA OCHOBE POCCUIICKUX TPAaAULMOHHBIX
LHEeHHOCTEeH:IPE/ICTaBIEHUsI O COLMAIbHBIX HOPMAax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHHUN B
KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOpa3HO COBMECTHOM AEATENbHOCTH IPU BHIMOJHEHUHM YYEOHBIX,
MO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUU SKCIIEPUMEHTOB, CO3JaHUM YU4E€OHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINOHUMAHUI0 ¥ B3aMMOIIOMOLIM B IIpoLecCe 3TONW Yy4yeOHOW MeATeNbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE MOBEJICHHE U MOCTYINKH CBOMX TOBAPUIIEH. C MO3UIMN HPABCTBEHHBIX M IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4. IlpuoOmeHue naereili K KYJbTYPHOMY Haciaeauo (DcTeTHYecKoe BOCIUTAHME):
CIOCOOHOCTBIO K AMOLIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MATEMAaTUYECKUX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyKJIEHUH; YMEHHUIO BUJIETh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. Monyasipu3anuu HAY4YHbIX 3HaHWil cpeau gereii (LleHHOCTHM HAyYHOro MO3HAHUA):
MHUPOBO33PEHUYECKUX MPEJICTABICHUNH COOTBETCTBYIOLUIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
COCTAaBIISIOIIUX OCHOBY Ul TOHMMAaHUSl CYIIHOCTH HAy4YHON KapTHUHBI MHUpa; MpeICTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOJHON cpenoil, o
pOJIK TpeAMEeTa B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH; MO3HABaTEebHBIX MOTHUBOB, HAIPAaBJICHHBIX Ha
MOJIyY€HUE HOBBIX 3HAHUU 1O TPEIMETY, HEOOXOIUMBIX JUIsl 0ObsICHEHHs HAOII01aeMbIX MPOIIECCOB U
SIBJICHUI; TTO3HABATEIbHON U MH(POPMAIIMOHHON KYIbTYphI, B TOM YKCIIE HAaBBIKOB CaAMOCTOSTEIHHOU
paboThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN JIUTEPATypPOM, TOCTYIHBIMU TEXHUYECKUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUH; HHTepeca K 00yUYEeHHUIO U MMO3HAHUIO, JTF0O03HATEIHHOCTH, TOTOBHOCTH
U CHOCOOHOCTH K caMOOOpa30BaHHIO, MCCIEIOBATENbCKONW JESATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B IajbHEHIIIEM;

6. ®u3nuyecKkoro BOCNUTAHUS U (POPMHUPOBAHUS KYJBTYPbI 3A0POBbSI. TOTOBHOCTBHIO
MPUMEHATh MaTeMaTUYeCKUe 3HAHMsS B MHTEPEcax CBOETO 3/I0POBbs, OCO3HAHUS LEHHOCTH KHU3HH,
OTBETCTBEHHOT'O0 OTHOLIEHHS K CBOEMY 3/710pPOBbIO, YCTAHOBKH Ha 3/10pOBBIN 00pa3 KU3HU, OCO3HAHUS
MOCHECTBUI W HENpUATUs 7 BpPEAHBIX MPHUBBIYEK, HEOOXOIUMOCTH COOMIONEHHS IpaBUI
0€30MaCHOCTH B OBITY M pealbHON KU3HH;

7. Tpynosoro BOCIIUTAHUS u Nnpo(hecCHOHAIBLHOT0 CaMOOIIpeeJICHHS |
YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEUICHHM MPAKTHYECKUX 3a/Jauy MAaTeMaTHYEeCKOW HAMpaBIEHHOCTH,
OCO3HAaHMEM BaXXHOCTU MAaTEMaTH4YECKOTO O0pa3oBaHMs Ha NMPOTSHKEHUM BCEH JKU3HU JJIS yCHEIIHOH
npoecCHOHATBbHON JEATEeNbHOCTH U PAa3BUTHEM HEOOXOJMMBIX YMEHMH; OCO3HAHHBIM BBHIOOPOM |
MOCTPOCHUEM WHIUBHIYyATbHOW TPACKTOPUU OOpa30BAaHUS U KUZHEHHBIX TUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OILIECTBEHHBIX TOTPEOHOCTEH;



8. DK0/10rH4ecKoro BOCHUTAHMSA OPUEHTALIMEH HA TPUMEHEHNE MaTeMaTHYECKUX 3HAHUM JUIs
peleHus 3a1ay B 00JaCTH COXPAHHOCTU OKPY’KaroLlel Cpelibl, IUIaHUPOBAHUS ITOCTYIIKOB U OLEHKU UX
BO3MOXKHBIX HOCJ’IGIICTBI/II\/’I JIJIsL Oprnca}omeﬁ CpCAabl; CIIOCOOHOCTH MNPUMCHATH 3HAHUA, IOJTYYaCMBbIC
IIpU HM3Yy4YEHUU MpeaMeTa, Ul PEIICHMS 3a/1ad, CBSI3aHHBIX C OKPYXALIEH NPUPOJHOU Cpelnow,
MIOBBILIEHUS YPOBHS 3KOJOTUYECKOW KYyJIbTYphl, OCO3HAHUS IJI00AJIBHOIO XapakTepa SKOJIOIMYECKHUX
npoOJieM U IMyTel UX PeIeHHus MOCPEJACTBOM METOA0B IIPEAMETA. .

JInuHOCTHBIE pe3yJabTaThl, OOecleYMBAKOIIME ANANTALHI0 00yYaloIerocs K H3MEHSAIOWUMCS
YCJAOBUAM COLMAJbHONH U MPUPOJHOM Cpebl:

TFOTOBHOCTBIO K JIEHCTBHSIM B YCIOBHSX HEOIPENEIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTUX JIOJEH,
pHOOpeTaTh B COBMECTHOM JI€ATEIBHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHLIUHU U3 OIbITA JPYTUX;

HEO0XOIMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HaHUM, B TOM YUCiIe (GOPMYIHPOBATH UIEH, TOHATHS,
runore3bl 00 OOBEKTaX W SBJIEHUSAX, B TOM 4YHCJIE paHEe HE HM3BECTHBIX, OCO3HABATH JEPUIUTHI
COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK
BBI30OB, TPeOyIOIUNA KOHTPMEp, KOPPEKTUPOBAaTh NPUHHMMAEMble pelleHus U JAeUCTBUA, (OpMyIu-
pOBaTh U OIIEHUBATh PUCKHU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.

MemanpeomemHuoie:

- YMEHHME CaMOCTOSTENIbHO IUIAHUPOBATh AJIbTEPHATHUBHBIE IYTH IOCTHUKEHHUS IeNiell, OCO3HAHHO
BbIOMpaTh Hanbosnee 3(pdeKkTuBHBIE CIOCOOBI pelleHus: Y4eOHBIX U MO3HABATENbHBIX 3aJay; yMEHUeE
OCYILIECTBIISITh KOHTPOJIb MO pE3YyJIbTaTy U MO CHOCOOY JAEHCTBUS Ha YpPOBHE MPOHU3BOJIBHOTO
BHUMAaHHS U BHOCUTh HEOOXOAUMBbIE KOPPEKTUBBI;

- YMEHHUE a/IeKBATHO OLICHMBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTh BBINOJHEHMs ydyeOHOM 3ajauu, eé
O00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHUs;

- OCO3HAaHHO€ BJAJCHHME JIOTUYECKMMU JACUCTBUSMHM ONIpEAEICHHUs MNOHATUH, 000O0meHus,
YCTAQHOBJICHUS] aHAJOIMM, KiIacCH(UKAMKM HAa OCHOBE CAMOCTOSTENILHOIO BbIOOpa OCHOBaHMH U
KPUTEPHEB, YCTAaHOBIICHUS POJOBUIOBBIX CBS3EH;

- YMEHHE YCTaHABIMBAaTh IPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE pacCyXkIeHue,
YMO3aKJIt0YeHNe (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUH) U BBIBObI;

- YMEHHE CO3]1aBaTh, IPUMEHATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, MOJEIU U
CXeMbl Ui pELIeHHMs] Y4eOHbIX M IO3HABaTEJIbHBIX 3a/a4; YMEHHE OpraHHM30BbIBATH Yy4yeOHOE
COTPYIIHUYECTBO U COBMECTHYIO JEATEIbHOCTb C YUUTENEM M CBEPCTHUKAMH: OIpPEIesATh LEIH,
pacrnpenensaTh GyHKIMU U POJIH YIaCTHHUKOB, 00IIHEe CITIOCOOBI pabOTHI;

- yMeHue paloTaTh B TpyIIe: HAaXOAWUTh oOIllee pelleHHe M pa3peniatb KOHQUIMKTBI Ha OCHOBE
COIJIACOBAHUS MO3ULMI U yuéTa MHTEPECOB; CIYIIATh NapTHEPA;

- (opMynMpoBaTh, APryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

- (¢dopMHpOBaHHME M pa3BUTHE Y4eOHOH M OOIIENO0JIb30BATENLCKOM KOMIETEHTHOCTH B 00JacTu
UCIOJIb30BaHUA MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-koMneTreHTHOCTH);

- IIepBOHaYaJIbHbIE IPECTaBICHUS 00 UAEAIX U O METOJIaX MaTeMAaTUKU KaK 00 YHHBEpPCAJIbHOM SI3bIKE
HayKHM U TEXHHUKH, O CPEJICTBE MOJIEIIMPOBAHHUS SBJIEHUH U ITPOLIECCOB;

- yMEHHE BHJIETb MaTEeMAaTHYECKYIO 3a/auy B KOHTEKCT€ MpPOOJEeMHOM cuTyalMu B JAPYIHX
JUCLMIUINHAX, B OKPYKAIOIIEH KU3HU;

- yMEHHE HaxXOJWTh B pa3IMYHBIX HCTOYHUKAX HMHPOpPMALHIO, HEOOXOAMMYIO JUIl pELICHHUs
MaTeMaTH4YeCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHOHN (hopMe; MPUHUMATD pelIeHUE B YCIOBUIX
HETOJHOMN U N30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(OPMALIIH;

- YyMEHHE MOHMMAaTh M HCHOJb30BaTh MaTeMaTHMUYECKHE CPEACTBA HArJSIIHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl MJUTIOCTPALlUU, HHTEPIpETalluy, apryMEHTALIH;

- YMEHHME BBIJBHraTh THUIOTE3bl NMPH PEIICHUH YYEOHBIX 337a4 M MOHHUMAaTh HEOOXOIMMOCTh HX
IIPOBEPKH;



-  YMCHHUC HNPUMCHATbL WHAYKTUBHBIC U ACAYKTHBHBLIC CII0COOBI paccync,ueHI/H‘/'I, BUACTH PA3JIMYHBIC
CTpaTeTuH pelICHHs 3a1ay;

- INOHMMAHUC CYHIHOCTHU aJITOPUTMHUYICCKHUX HpeﬂHI/IcaHI/Iﬁ U YMCHHUC HCfICTBOBaTL B COOTBETCTBUHU C
MPEUI0KEHHBIM AJITOPUTMOM;

- YMCHHEC CaMOCTOATCIBbHO CTABUTH IICJIN, BLIGI/IpaTB " CO3JaBaThb aJITOPUTMBI JJId PCIICHUA y‘-I€6HLIX
MaTeMaTHYECKUX MpooIIeM;

- YMCHHEC ILIAaHUPOBATH MW OCYHICCTBIIATH ACATCIbHOCTb, HAIIPABJICHHYO Ha pPCEIICHHUE 3alad
HCCIIEJOBATENILCKOTO XapaKTepa;

npeomemmole:
- OBJIaJIcHHE 0a30BBIM MOHATHHHBIM alIapaToM IO OCHOBHBIM pa3fiefiaM COAEPKaHUs; IPEICTaBICHUE
00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YUCIO, TeoMeTpuyeckas (urypa) Kak BaKHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIOUINX OMKUCHIBATh U U3y4aTh pealIbHbIE MPOIIECCHI U SIBIICHUS;
- yMeHue palboTaTb C TEOMETPUYECKUM TEKCTOM (aHaJIM3UpOBaTh, H3BJIEKAaTh HEOOXOIUMYIO
nH(pOpMalKI0), TOYHO U TPaMOTHO BBIPAKaTh CBOM MBICIM B YCTHOW M NHCbMEHHOW peuu ¢
MPUMEHEHHEM MAaTEeMaTH4eCKOW TEePMHHOJOTMM M CHMBOJIMKH, HCIOJIb30BaTh pPA3JIMYHBIC S3BIKU
MaTeMaTHK{, MPOBOJUTH  KiaccU(UKALUM,  JIOTUYECKHE  OOOCHOBAHUS,  JOKa3aTelbCTBA
MaTeMaTHYECKUX YTBEPKJICHUM;
- OBJIa/ICHHE HaBbIKAMU YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAJIbHBIX BHIYMCICHUI;
- OBJIQJICHHE TE€OMETPUYECKHM S3bIKOM, yYMEHHE HCIOJb30BaTh €ro JUisi ONUCAHMS IPEIMETOB
OKPY)KAIOILIEr0 MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABIEHUN M H300pa3UTENbHBIX YMEHUH,
pHoOpeTeHNe HaBBIKOB FEOMETPUUECKUX IMTOCTPOEHUII;
- YCBOEHHE CHUCTEMAaTUYECKUX 3HAHUHM O MJIOCKUX (QUrypax M MX CBOMCTBAxX, a TaKKe€ HA HATJISITHOM
YPOBHE - O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEIAX, YMEHHE NMPUMEHATh CUCTEMaTHUECKHE 3HAHUS O
HUX JJIS PEIIEHUs] TEOMETPUYECKHUX U TPAKTUYECKUX 3a/1a4;
- YMEHHUE HU3MEpATh JUIMHBI OTPE3KOB, BEIWYMHBI YIJIOB, MCIOJIB30BaTh (POPMYIIbI IS HAXOXKICHHS
MEPUMETPOB, TUIONIAIel U 00BEMOB FreOMETPUUECKHUX (HUTYD;
- YMEHHUE NPUMEHATh U3yYEHHbIE MOHATUSA, PE3yJIbTaThl, METOABI [UI PELIEHUS 3a/1a4 PAKTUYECKOTO
XapakTepa M 3a7ad U3 CMEKHBIX JUCLUIUIMH C UCIOJIb30BAHUEM IIPU HEOOXOIMMOCTH CIIPABOYHBIX
MaTepHuaoB
7 kaace

Hcnonvzo6ams TpU  PEIIEHUM MaTeMaTHMYECKMX 3ajad, UX OOOCHOBAaHMM U IIPOBEpKE
HallIeHHOTO pPelIeHUsl 3HaHUE O:
- OCHOBHBIX T'€OMETPUUYECKMX MOHATUAX: TOYKA, MpsAMas, IUIOCKOCTb, JIyd, OTPE30K, JIOMaHasd,
MHOTOYT'OJIBHUK;
- ONpeAETeHUH Yria, OMCCEKTPUCHI YIia, CMEKHBIX U BEPTUKAJIbHBIX YIJIOB;
- CBOICTBax CMEXHBbIX U BEPTUKAJIbHBIX YIJIOB;
- ONpeAETCHUHU PAaBEHCTBA FEOMETPUUECKUX (PUTYp; IPU3HAKAX PAaBEHCTBA TPEYrOJbHUKOB;
- TEOMETPUYECKUX MECTax TOYEK; OMCCEKTpUCE yIjla M CEpeIMHHOM IMEPHEeHIUKYIApPE K OTPE3Ky
KaK FeOMEeTPUYECKUX MECTaxX TOYEK;
- OIpeAereHUHU NapajlIebHbIX MPSMbIX; IPU3HAKAX U CBOMCTBAX MapayljieNbHbIX MPSIMBbIX;
- aKCHMOMe€ IapaJUIeIbHOCTH U €€ KPaTKOW UCTOPHH;
- (opMyse cyMMBbI YIJIOB TPEYTOJIbHUKA;
- HEpaBEHCTBE TPEYroJIbHUKA
- Ilpumenams CBOWCTBA CMEXHBIX U BEPTUKAJIbHBIX YTJIOB IPU PELICHUH 3a/1a4;
- HaxoOumbv B KOHKPETHBIX CUTYallUAX paBHbIE TPEYTOJIbHUKH U JOKA3bIBaTh UX PABEHCTBO;
- ycmawnasnueams NAPAIIEIbHOCTh MPSAMBIX U IPUMEHSTh CBOMCTBA MapaJlieIbHbIX IPSIMBIX;
- npumensimb TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
- npumeHsmb HEPABEHCTBO TPEYroJIbHUKA IIPU PELICHNUH 3a/1a4;
- HaxoOumbv PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX MCIOJIB3YIOTCS
MaTeMaTHYECKHUE CPENICTBA;



co30aéams TPOAYKT (pe3ylbTaT MPOEKTHOW NEATENBbHOCTH), JUIS M3YyYCHHS M OMHMCAHUS KOTOPOTO
HCIO0JIb3YIOTCSL MaTEMATUUECKHUE CPEJICTBA.
8 ki1acc

Hcnonv306ams TpU  PEIICHUM MaTEMaTHYECKMX 3a7ad, MX OOOCHOBAaHMHM U TIPOBEpKE
HAaWJICHHOTO PEIICHUs] 3HAHUE O:
- ONpeAeNeHMH TapajuieiorpaMma, pom0Oa, NpPSAMOYTOJbHMKA, KBaJpara; HX CBOWCTBaX W
MIPU3HAKAX;
- OIpeAeseHUM Tparelnu; JEMEHTax Tpanelu; TeOpeMe O CpeIHEN JIMHUU Tpaleluy;
- OIpeAeseHUH OKPYXKHOCTH, Kpyra U UX JIEMEHTOB;
- Teopeme 00 U3MEPEHHH YIJIOB, CBSI3aHHBIX C OKPY)KHOCTHIO;
- ONpeAeNeHUM U CBOWCTBAaX KacaTelbHBIX K OKPY)KHOCTH; TEOPEME O PaBEHCTBE JABYX
KacaTeJbHbIX, IPOBEIEHHBIX U3 OJTHOM TOUKH;
- OIIPENIETICHUH BIINCAHHON Y OIIMCAHHOW OKPY/KHOCTEH, X CBOMCTBAX;
- OINpeAereHUH TPUTOHOMETPUYECKHE (PYHKIUU OCTPOrO YIjia, OCHOBHBIX COOTHOIIEHUN MEXIy
HUMU;
- npuémax pelleHus MpsIMOYroJIbHbIX TPEYTrOJIbHUKOB;
- TpuroHomerpuyeckux ¢pyHkusax yriaos ot 0 qo 180°;
- TeopeMe KOCHHYCOB U TEOPEME CUHYCOB;
- npuémax pelieHus MPOU3BOJIbHBIX TPEYTOJIbHUKOB;
- (Qopmynax Ui MIOMAAN TPEYroJbHUKA, TapalieJorpaMMa, Tparenuu;
- Teopeme [ludaropa;
- ONIPENIETICHUN U CBOMCTBAX CPEIHEN JIMHUM TPEYTOJIbHUKA;
- Teopeme Dareca.
- Ilpumenams TpU3HAKM M CBOWCTBA Mapajuiejorpamma, pomOa, NpsMOYroJIbHUKA, KBajpaTa MpHU
PEILICHNH 3a/1a4;
- pewamp NPOCTEHILINE 3aJa4X HA TPAIICLHIO;
- HaxoOumov TPAJlyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY’KHOCTbBIO; YCTaHABJINBATh UX PABEHCTBO;
- npumeHAmb CBOMCTBA KacaTeNIbHBIX K OKPYKHOCTH IIPH PELICHUH 33134,
- pewamb 33Ja4d HA BIIMCAHHYIO U OIIMCAHHYIO OKPY’KHOCTB;
- 6blINOAHAMb OCHOBHBIE TEOMETPUYECKHUE MIOCTPOEHUSI C IOMOIIBIO HUPKYJIS U JIUHEHKY;
- HaxoOumv 3HA4Y€HUS TPUIOHOMETPUYECKUX (QYHKIHMH OCTpOro yria uepe3 CTOPOHBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
- npumenAmb COOTHOUIEHUS MEXAY TPUTOHOMETPHMUYECKMMM (YHKLHMSAMU NPHU pEIIeHUM 3ajay; B
YAaCTHOCTH, 110 3HAYCHUIO OJHON M3 QYHKIUI HaXOUTh 3HAYEHUS BCEX OCTAJIbHBIX;
- pewiambp NPSIMOYTOJIbHBIE TPEYrOJIbHUKY;
- c800umsv paboOTy ¢ TpUroHOMEeTpHuecKUMU QyHKuusiMH yrioB oT 0 go 180° k ciaydaro OCTpBIX
yIJIOB;
- npumeHsAmb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELLICHUH 3a/1a4;
- pewiamb IPOU3BOJIBHBIE TPEYTOJIbHUKHY;
- HaxoOumy IUIOILAJM TPEYroJbHUKOB, apaJlJIeOrpPaMMOB, TpaTeLHii;
- npumenams Teopemy Iludaropa npu pemenuu 3aad;
- UCnonb306amb TEOPEMY O CpEIHEH JMHHMM TPEYrojibHUKa U Teopemy Daneca NpU pelICHUU
3aza4;
- HaxoOumbv NPOCTENIINE T€OMETPUUYECKHE BEPOSTHOCTH;
- HaxoOumv PEUICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYECKHUE CPENICTBA;
- co30asams NPORYKT (pe3ynbTaT NPOEKTHOHN AEATENILHOCTH), Ul U3yYEHHsI U OITUCAHUS KOTOPOTO
HCIIOJIB3YIOTCSI MAaTEMaTUUECKHUE CPEJICTBA.

9 kaace

Hcnonvzo6ams TIpH pELICHUM MaTEMaTUYEeCKHX 3a/lad, MX OOOCHOBAHUHM U TPOBEPKE HANJAEHHOIO
pELIEeHNs] 3HAHUE O:
- IpU3HAKax MoJoOus TPeyroJbHUKOB;



- TeopeMe O IIPONOPLUOHAIBHBIX OTPE3KAX;

- CBOICTBE OMCCEKTPHUCHI TPEYrOJbHHKA,

- IPONOPUUOHAIBHBIX OTPE3KaX B MPAMOYTOJIBbHOM TPEYTOJIbHUKE;

- IPONOPUUOHAIBHBIX OTPE3KaX B KPYre;

- Teopeme 00 OTHOIICHUH TUIOMIAAEH OJOOHBIX MHOTOYTOJIbHUKOB;

- CBOWCTBAX MNPABWIBHBIX MHOTOYIOJIbHMKOB; CBA3M MEXJIy CTOPOHOM  IPAaBHWIBHOIO
MHOT'OYTOJIbHHKA M paiiyCaMH BIIMCAHHOTO U ONMCAHHOI'O KPYIOB;

- ONpeAeJICHUU JJTHHBI OKPY)KHOCTH U (POpMYIIe s €€ BBIYMCIICHUS;

- (dopmyre miIomaay MpaBUIBLHOTO MHOTOYTOJIbHUKA,

- ONpeAeNCHWH IUIOMAAM Kpyra u (opmyrne st e€ BbIYMCIEHUs; (OpMylie IJisi BBIYMCICHUS
IUTONIAJEN YacTen Kpyra;

- IIpaBUJIE HAXOXKICHUS CYMMBI W Pa3HOCTH BEKTOpPOB, IMPOMW3BEICHUS BEKTOpa Ha CKaJsp;
CBOICTBA ATUX OTIE€pALIUIi;

- OIpEeNeNeHUN KOOPAWHAT BEKTOPA U METOAAX UX HAXOXKICHHUS;

- IpaBuJIe BBINOJHEHUH Olepaluil HaJ BEKTOpaMu B KOOPAMHATHON Gopme;

- OIpeAeseHUH CKAJSIPHOIO MPOU3BEAECHUS BEKTOPOB U (GOpMYyIIe ISl €r0 HaXO0KICHUS;

- CBSI3U MEXJy KOOPAMHATAMH BEKTOPOB M KOOPAMHATAMH TOYEK;

- BEKTOPHBIM M KOOPJIMHATHBIM METOJIaX PEIIECHNs T€OMETPUYECKUX 3a4a4.

- (Qopmynax o0bEMa OCHOBHBIX NMPOCTPAHCTBEHHBIX M€OMETPUYECKUX (DUTYyp: Hapasuieenurnena,
KyOa, mapa, IINHIpa, KOHYyca.

- Ilpumenamo Ipu3HAKU 10100US TPEYTOJIBLHUKOB MPHU PELICHUH 33/1a4;

- pewiamys MPOCTEUIINE 3aa4N HA IPONIOPIUOHAIBHBIE OTPE3KH;

- pewamyp MPOCTEMNIINE 3a4a4N HA IPaBUIIbHbIE MHOTOYTI'OJIbHUKH;

- HaxoOumbv AJVHY OKPYXHOCTH, IUIOIIAb Kpyra U €ro 4acTei;

- 8bINOJHAMY ONIEPALMU HAJl BEKTOPAMU B T€OMETPUUYECKON U KOOPJUHATHON (OpME;

- HaxoOumv CKAJSIPHOE NPOM3BEIECHUE BEKTOPOB M MPUMEHATH €ro I HaXOXKJICHHS Pa3IMYHBIX
T€OMETPUYECKHUX BEJIIMYUH;

- pewamb TEOMETPUYECKUE 3aJa4U BEKTOPHBIM U KOOPAWHATHBIM METOJIOM;

- npumensAmb FreéOMETpUYEeCKHe IPeoOpa30BaHus MIIOCKOCTH IIPU PEIIEHUU M'€OMETPUYECKUX 3a1ay;
- HaxoOumb O0OBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUTYyp: Hapajuiesienunesa,
KyOa, 1mapa, qUINHIPA, KOHYCa;

- HaxoOumv PEUICHUS <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX MCIOJIB3YIOTCA
MaTEMaTUYECKHE CPELICTBA;

- co30aéamb NPOAYKT (pe3ynbTaT NPOEKTHOHN AEATEIHOCTH), JUIsl U3Yy4YE€HUS U ONUCaHUs KOTOPOTo
UCIOJIb3YIOTCSI MAaTEMaTUYECKHAE CPELICTBA.

2. COAEP KAHME KYPCATEOMETPUHA 7 - 9 KIIACCOB

7 xJace
HavaneHbpie nonsTuss reomerpuu. Touka, mpsMmas, OTPE30K, Jyd. Yroia. Buasl yrios.

Beprukanbhbsle U cMexkHbIE yribl. buccekrpuca yria. Jlomanas, MHOroyrojsHuK. [lapannensHocTs
U MIEPIEHANKYISIPHOCTD MPSAMBIX.

OCHOBHBIE NOCTPOEHUS C TMOMOIUBIO LUPKYIS U JUHEWKU. TpeyronbHuMK. BeicoTa, mMeauaHna,
OuccekTpuca, UX CBOMICTBA.

PaBHOOe1peHHbIH 1 PaBHOCTOPOHHUM TpeyroabHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBolicTBa U MpU3HAKU paBHOOEIPEHHOTO TPEyroJibHUKA. [Ipu3HaKy paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU NMapajljIeNbHBIX NpsAMbIX. CyMMa YrjaoB TpeyrojbHHKa. BHeniHue yrisl
TPEYrOJIbHUKA.

[IpsmoyronpHblii  TpeyrosbHUK. (CBOMCTBO  MeAMaHbl  NPSAMOYIOJBHOTO  TPEYroJIbHUKA,
IpOBEACHHOW K  runoreHyse. IlpusHaku  paBeHCTBa  INPSAMOYIOJIBHBIX — TPEYrOJIbHUKOB.
[IpsmoyronsHblii  TpeyronbHUK ¢ yrioM B 30 .HepaBeHcTBa B T€OMETpUH: HEPABEHCTBO



TPEyroJibHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, Teopema O OoJiblIeM yriie W OOJbIIel CTOpOHE
TpeyrojabHuka. [leprnenauKyssp 1 HaKJIOHHAsL.

I'eomerpuueckoe Mecto ToueK. buccekTpuca yria M cepeJUHHbIM MEPIEHAUKYISIP K OTPE3KY Kak
r€OMETPUYECKHUE MECTa TOUEK.

OKpyXHOCTb U KpYT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3anMHOE pacnosoxeHue OKpyxKHOCTU U
npsimoii. KacarenbHast u cexymas K okpykHoCTH. OKpyKHOCTb, BOUCaHHasi B yroJi. Bnucannas u
OIIMCAHHAsl OKPYKHOCTHU TPEYTOJIbHUKA.

8 Knacc

UYersipéxyronbauku. [lapamnenorpamM, ero mnpusHaku W CBOW- cTBa. YacTHele ciydan
napajiesiorpaMMoB  (MPsSIMOYTOJIBHUAK, pOMO, KBajpar), WX NpPHU3HAKKM U CcBoMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U NpU3Haku. [IpsMoyronbHas Tpaneuus.

LenTtpansHas u oceBast cumMmerpuu. CummerpudHble ¢Qurypsl. OCHOBHBIE CBOWCTBAa OCEBOM
cumMmerpun. IIpumepsl cummerpum B okpyxawomem wMupe.Teopema PDameca u Teopema o
MIPOMOPLIMOHAIBHBIX OTpe3Kax.

Cpennuie TMHUN TPEYroJIbHUKA U Tpanenuu. L{eHTp Mmacc TpeyroiapHuKa.

[TonoGue TpeyronbHUKOB, Koddduiment noaodus. [Ipusnaku nonodus TpeyronbHUKOB. [Ipumenenune
nofo0ust TMpU pEeIIeHHH TpakTHUecKuX 3anad.CpoiicTBa IUIOIIAEl TreoMeTpuuecKux Quryp.
@opmynbl Ui IUIOIMIAM TPEYrojbHHMKA, MapamieiorpaMma, pomOa u Tpamneuuu. OTHOLIEHHE
TJI0MA IeH TT0TI00HBIX QUTYD.

Brruncnenue miomaaen TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema [Tudaropa. [Ipumenenne Teopemsl [Tudaropa npu peneHny TPaKTUIECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla MPSIMOYTOJIBHOTO  TPEyroibHUK. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOKAECTBO. Tpuronomerpuueckue GyHkiuu yriaos B 30,45 u 60 .

Brniucannbie U LIEHTpAJIbHBIE YIJIbl, YTOJI MEXKY KacaTeIbHOU U XOPJ0H. YTJIbl MEXIY XOPAAMHU U
CeKylIMMHU. BrucaHHble M ONHMCAHHBIE YETHIPEXYTOJbHUKU. B3anMHOE pacmojioKeHue BYX
okpyxkHocteil. Kacanue okpyxkHocteii. O0miue kacateibHbIe K IBYyM OKPYKHOCTSIM.

9 kJ1acce
Cunyc, xocunyc, tanredHc yrioB or 0 mo 180 . OcHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO.
dopMmyJIbl IPUBEACHHUS.

Pemenue TPEYIrOJIbHUKOB. TeopeMa KOCHHYCOB M TCEOpCMa CHUHYCOB. Pemenue MNPAKTUYICCKUX
3aa4 € UCII0JIb30BAHUECM TCOPEMbI KOCUHYCOB U TCOPEMbI CUHYCOB.

Hpeo6pa30BaHHe HO,Z[O6I/I$I. HO,Z[O6I/IC COOTBCTCTBCHHBIX 3JICMCHTOB.

TeopeMa O MPOU3BCACHUHN OTPE3KOB XOPJ, TCOPEMBI O IPOU3BCACHNUUN OTPE3KOB CCKYIIHX, TECOPEMA O
KBaJApare KacaTeJIbHOM.

BeKTOp, JJIMHa (MOI[y.]'IB) BCKTOPA, COHAIIPABJICHHBIC BCKTOPLI, ITPOTUBOIIOJIOKHO HAIIPABJICHHLIC
BCKTOPbI, KOJJIMHCAPHOCTHL BEKTOPOB, PAaBECHCTBO BCKTOPOB, OIICpaAllMN HAJl BECKTOpaMU. Pasnoxenue
BCKTOpa MO ABYM HCKOJUIMHCAPHBIM BCKTOPAM. KOOpI[I/IHaTI)I BCKTOpA. CKaJ'IHpHOC MMPOU3BCACHUC
BCKTOPOB, IPUMCHCHHUEC IS HAXOXKACHUA JAJIMH U YIJIOB.

I[CKapTOBLI KOOpJAUHAThl Ha IJIOCKOCTH. ypaBHCHI/ISI HpHMOﬁ U OKPY)XXHOCTH B KOOpAWHATAx,
MepeCCUCHUC Opr)KHOCTCf/'I U MPSMBIX. Meton KOOpAWHAT U €ro NpUMCHCHUC.

[IpaBunbHBIE MHOTOYTOJBHMKH. JlTMHA OKpyXHOCTH. I'pagycHas M paauaHHas Mmepa yria,
BBIYMCIIEHUE JUTMH IyT OKpykHOcTel. [Inomanp kpyra, cekTopa, cCerMeHTa.



JIBIJKEHUSI TUIOCKOCTM W BHYTPEHHHE CHMMETpUU (uryp (sreMeHTapHbIE IPEICTaBICHHS).
[TapamensHbiit neperoc. I1oBopor.

HcTopusi MaTeMaTUKHU

Bo3nukHOBEeHME MaTEMaTUKH KaK HAayKH, dTamnbl €€ pa3BuTHs. OCHOBHBIE pa3/ieiibl MAaTEMaTHKU.
Briparomuecs mMareMaTMKd M WX BKJIAJ B Pa3BUTHE HAyKU. BECKOHEYHOCTh MHOMXECTBA IMPOCTHIX
yrcen. Yncna u [UIMHBI OTpe3KoB. Panmonansable uncna. [IoTpeOHOCTh B MppalMOHATIBHBIX YHCIAX.
Ikoxna ITudaropa.

3apoxaeHue anredpsl B Heapax apudmeruku. An-Xopesmu. Poxxaenne OyKBeHHOM CHMBOJIUKU.
I1. ®epma, @. Buer, P. [le kapt. Mcropus Bonpoca 0 HaxoXJAeHUH (GOopMysl KOpHEH anredpandecKux
ypaBHEHUH creneHel, bonpmux yetelpéx. H. Tapranes, x. Kapgano, H. X. Abens, 3. Nanya.

[losiBeHne MeTo/1a KOOPAUHAT, MTO3BOJISIONIETO EPEBOAUTH FEOMETPUUECKHE OOBEKTHI Ha S3bIK
anreOpsl. [losBnenne rpadukoB ¢yukiuid. P. [exapt, [1. ®epma. [Ipumepsl paznuyHBIX CHUCTEM
KOOpJUHAT.

3amaua Jleonapno IIuzanckoro (duboHauum) o Kponukax, uyuciaa dubonayum. 3amaga o
maxMaTHoM naocke. CXOAMMOCTh TE€OMETPUYECKON mporpeccuud. VMCTOKM TEOpuu BEpPOSTHOCTEM:
CTpaxoBoe 1eio, azapTHble Urpsl. I1. depma, b. [Tackans, . beprymn, A. H. Koamoropos.

Ot 3emnenenus k reometpun. [ludarop u ero mkomna. @anec, Apxumen. [1naton u ApucToTens.
[TocTpoenue npaBuiIbHBIX MHOTOYrobHUKOB. Tpucekius yria. KBagpatypa kpyra. YaBoenue Kyoa.
Ucropus uucna n. 3omotoe ceuenue. «Hagama» Epkmuma. JI. Ditnep, H. W. Jlo6aueBckmii. Uctopus
IIATOrO MOCTYJaTa.

I'eomerpus u uckycctBo. ['eomeTpryeckre 3aKOHOMEPHOCTH OKPYKAIOIIEro MUupa. ACTpOHOMHUS
u reoMeTpus. Uto m kak y3Hanu AnHakcarop, OpatocdeH u Apuctapx o pasmepax JlyHsel, 3emim u
Counnna. Paccrosaus ot 3emun a0 JIynsl u Connna. M3mepenue paccrosiHust oT 3emiu 10 Mapca.

Ponw poccuiickux y4u€Hpix B pasButuum Marematuku: JI. Dinep, H. U. JloGauerckmii, I1. JI.
Yeopmes, C. B. Kosanesckas, A. H. Konmoropos. Maremaruka B pazsutuu Poccuu: T1€tp I, mkoma
MaTeMaTHYEeCKMX M HAaBUTAIKUX HAyK, pa3BuTue poccuiickoro ¢uora, A. H. KpsutoB. Kocmuueckas
nporpamma u M. B. Kenppimi.




3. TEMATHYECKOE INTAHUPOBAHUE

Paznennl Paznennbl K- Tembl K-BO Buabl 1eATeIbHOCTH y4AIIMXCH OcHOBHBIE HANIPABJIEHUS
coaepKaHus NporpamMmal BO qac BOCIIUTATEJIbHON eATEILHOCTH
4a
c
7 Kaacc
FeOMeTqueCK HavajJibHbIe 10 Hp;{May{pIOTpegoK_ _qu]/Iy[‘OJ'[ 1 OOBSCHATH, YTO TaKoe OTPE30K, JIyd, yrod, | [laTpuoTHueckoe BOCIIUTAHHUE;
e GurypsI reoMeTpHYeCKHe Kakhe (QUrypbl Ha3BIBAIOTCS PaBHBIMH, Kak | JlyXOBHOE W HpaBCTBEHHOC
CBEIEHHS CpaBHeHI/Ie OTPE3KOB U YIJIOB 1 CPaBHHUBAIOTCSI U U3MEPSIIOTCS OTPE3KU U YIJIHI, BoanTaHI/Ie JeTeu Ha  OCHOBE
YTO TakKoe Tpajyc W TpajycHas Mepa Yria, | pPOCCHICKUX TPaAUIIMOHHBIX
Usmepenue H3mepenne otpe3koB. M3mepenue 3 KaKoHW yroj Ha3blBAa€TCS TIPAMBIM, TYIBIM, | IEHHOCTEH;
reoOMeTpUYIECK yTJIOB OCTPBIM, pa3BEPHYTHIM, UYTO TAKOE CepelrHa | DCTETUYECKOEe BOCIIUTAHUE,
UX BEJINYUH OoTpe3ka W OHCCeKTpuca na, kakue yriael |llomynspuzanms HaydyHbIX 3HaHHUM
CMG\?KHBIG ¥ BCPTHKAIIBHBIC YIIBI, UX 2 Ha3bIBaIOTCS CMe)KHI)IM}I//IT u KaKue cpeﬂyyl neren (LIGHH}(/)I:}TI/I Hay4HOIr'0
CBOMCTBA BEPTUKAJIbHBIMU; (dhopmyaHupoBath U | TO3HAHUS);
HepHeHJII/IKyMpHHe MpAMBIC 1 00OCHOBBIBaTh  yTBEPXKICHUS O CBoiicTBax | Duznyeckoe BOCITUTAHHE "
Pemenue 3a1a4 1 CMEXHBIX M BEPTHUKAIBHBIX YIJIOB; 0OBSICHATH, | HOPMHUPOBAHUE KYJIbTYpBI 3J0pPOBbS;
KontponbHas pabota Ne | 1 Kakue HpHMFIe HasblBaoTc | TpynoBoe BOCIUTaHHUE u
NEePIeHANKYSIPHBIMKA;  (OPMYJIUpPOBaTh | | IPOdeCcCHOHATBHOE
00OCHOBBIBaTh YTBEPXKJACHUE O CBONCTBE JABYX | CAMOOIIPEICTICHHIE;
NpSAMBIX, TEPHEHAUKYISAPHBIX K TPeThei; | DKOIOrn4eckoe BOCIUTaHHE.
n300pakaTb W pacro3HaBaTh  yKa3aHHBIC
npocTeiinie (QUrypsl Ha 4epTeax; peliaTh
3a7aud, CBSI3aHHbIE C JTHUMH [POCTEHILIUMU
¢durypamu.
FCOMCTpI/I‘IeCK Tpeyronbﬂmcu 17 HepBHﬁ MPU3HAK PaBEHCTBA 3 OObsicHsITh, Kakasgs (¢urypa  HasbiBaercs | [laTproTuueckoe BOCIUTaHUE;
e GHUTYpBL. TPEeyrOIbHHKOB TPEYrONbHUKOM,  4YTO  Takoe  BepLUUHBL | [lyXxoBHOE no HPaBCTBEHHOE
I = 2 CTOPOHBI, YIJIbI U MEPUMETP TPEYroJbHUKA, | BOCIIUTAHUE JAETEH Ha  OCHOBE
CPUCHIIUKYIIAP K IPAMOU Kakou TPEYTOJIbHUK Ha3bIBAETCS | pPOCCUHCKHUX TpaaULIAOHHBIX
DJIEeMEHTBI Me/IuaHbI, GUCCEKTPHCHL H BBICOTHI 3 paBHOOEIPEHHBIM ¥ KaKOH PaBHOCTOPOHHHM, | IEHHOCTEHH;
JIOTUKH KaKhe TpPEeyroJbHUKH HA3BIBAIOTCSA PaBHBIMH; | DCTETHYECKOE BOCIIUTAHHE;
TPEYTrOJIbHUKA n300pakaTh ¥ pacro3HaBaTh Ha ueprexax |[lomynspm3amus HaydHBIX 3HAHHUHA
BTopoii u TpeTuii npu3HaKu 3 TPEYTOIBHUKHI u ux aneMeHTH; | cpenn aeterd (LlemHocTn HaydHOrO
Wsmepente pPaBEHCTBA TPEYTOJIbHUKOB (opMynHpoBaTE W JOKA3BIBATh TEOPEMBI (? TTO3HAHWS);
3ajaun Ha OCTPOCHHE 2 MpU3HAKax paBeHCTBa TPEYroNnbHUKOB; | Du3nueckoe BOCIIUTaHUE u
FeOMETPUICCK 00BACHSATD, 4TO Ha3bIBAeTCA | POPMUPOBAHKE KYJIBTYPBI 3110POBbS;




HUX BCIMYHH

Pemenue 3amau

KonTtponbsHas padota Ne 2

NEpHEHUKYISAPOM, MPOBEAEHHBIM U3 JaHHOU
TOYKM K JAHHOM IpsAMOH; (QOpMYIMpOBAaTh M
JIOKa3bIBaTh TEOPEMY O MEPHEHIUKYISIpe K

TPSIMO¥; OOBSICHATB, Kakue OTpEe3KH
Ha3bIBAIOTCS MEIUAaHOW, OWCCEKTpHUCOH U
BBICOTOM TpEyrojbHUKa; (OPMYIHPOBaTh W
JIOKa3bIBATh TEOpEMEI 0 CBOMCTBax
PaBHOOEPEHHOTO  TPEYrojlbHUKA;  peIaTh
3a/lauy, CBSI3aHHBIE C NPH3HAKAMH pPABEHCTBA
TPEyroJIbHUKOB u cBOMcTBaMH
paBHOOEPEHHOT O TPEYyroJIbHUKA;

(hopMynMpoBaTh ONpeJeNeHne OKPYKHOCTH;
OOBSICHATB, YTO TaKOE LIEHTP, PAJUYC, XOpaa U
JaMeTp OKPYXXHOCTH; pelarh HpocTeiime
3a/laud  Ha TMOCTpoeHHe (IOCTpoeHHe yria,
PaBHOrO JaHHOMY, IOCTPOCHHE OHCCEKTPHUCHI
yria, [IOCTPOECHUE MEPIIEHIUKYIAPHBIX
NPSIMBIX, TOCTPOSHHE CEPENMHBI OTpe3Ka) |
Oonee  CIOXHBIE 3a/laud, HCIOJB3YIOLINE
yKa3aHHbIE npoCTeHIIne; COIIOCTABIISTh
MOJIYYCHHBIH PE3yNbTaT C YCIOBHEM 33JauM;
aHAJIM3MPOBATh BO3MOXKHBIE CIy4au.

TpynoBoe BOCIIUTAHHE u
npoeccroHaIbHOE
CaMOOIIpeIeICHNE;

DKOJIOru4ecKoe BOCIIUTaHUE.

['eomerpuueck
ue purypsl

OJIEMEHTEI
JIOTUKH

IMapajseabHbie
npsiMble

13

[Ipu3Haku napajiienbHOCTH JBYX
MIPSIMBIX

Axcuoma MMapaJlyiCJIbHBIX IMPAMbBIX

CaolicTBa napajuiesIbHbIX MPSAMBIX

Pemenue 3amau

DopMmynupoBaTh OIpeseeHHe MapauleNIbHbIX
IpSIMBIX; OOBSICHATE C IOMOLIBIO PHUCYHKA,
KaKue yribl, 00pa3oBaHHbIE NPH MEpPECEUCHUN
JIBYX MPSIMBIX CEKYILEH, Ha3bIBAIOTCSI HAKPECT
JeXKalMMHU, KaKHe OIHOCTOPOHHMMHU U KaKue
COOTBETCTBEHHBIMU; (opMynupoBaTh u
JIOKa3bIBaTh TEOPEMBI, BBIpAKAIOLIUE MIPU3HAKH
MapaJUIeNIbHOCTH JIBYX MPSAMBIX; OOBSCHATH,

YTO TAaKOe AaKCHOMbl TE€OMETPHH M Kakue
aKCHOMBI ~ y)K€  HCIIONB30BAINCh  paHEE;
(opMynupoBaTh ~ AKCHOMY  HapaJuIeNbHBIX

NpsIMBIX W BBIBOAUTH CJIIEACTBUA U3 HCC,

Fpamz[aHCKoe BOCIIMTaAaHHEC,

HyxoBHoe u HPaBCTBEHHOE
BOCIIUTAaHUE JIETEll HAa  OCHOBE
POCCHITCKHX TpaIUIIMOHHBIX
LICHHOCTEH;

[lonynspu3zanysi HaydHbIX 3HAHHUH
cpemu neret (LleHHOCTH HaydHOTrO
TTO3HAHWS);

TpynoBoe BOCIIUTAHHE u
npoeccroHAILHOE
caMooIpeieNeHne




KontponsHas padora Ne 3

(hopMynHpOBaTE W JOKa3hIBATH TEOPEMBI O
CBOMCTBaX MapaUICIBbHBIX MPSIMBIX, 0OpaTHEIC
TeopeMaM O TpU3HAKaxX NapaieIbHOCTH,
CBSI3aHHBIX c HaKpecT JISKAILIMH,
COOTBETCTBEHHBIMHU u OJTHOCTOPOHHUMHU
yIJIaMH, B CBSI3U C 3THUM OOBSICHATH, YTO TAKOE
YCIIOBUE M 3aKJIIOUEHHE TEOpEeMBbl, Kakas
TeopeMa Ha3bIBaCTCs OOPATHOM MO OTHONICHHIO
K JaHHOW TeopeMe; OOBICHATh, B UEM
3aKJIFOYaeTCsl  METOJ  JIOKa3aTelnbCTBAa  OT
MPOTUBHOTO: (HOPMYIHPOBATE U JIOKA3BIBATH
TeOpeMbl 00 ymIax C  COOTBETCTBCHHO
NapayieIbHBIMU U TEPIeHANKYISPHBIMU
CTOpPOHAMU; TIPUBOJIUTH PUMEPBI
WCIIONB30BaHUsl 3TOTO METOJa; peliaTh 3aJauu
Ha BBIYHUCIICHHE, JIOKa3aTeIbCTBO u
MOCTPOCHUE, CBSI3aHHBIE C TapauIeTbHBIMU
TIPSIMBIMH.

I'eomerpuueck
ue purypsr

OJIEMEHTEI
JIOTUKU

N3mepenne
reOMEeTPHUECK
UX BEJIMYHH

CooTHoleHus
MEXTY
CTOPOHAMH U
yrjiamu
TPeyrojbHUKA

18

CymMMa yriioB TpeyroJIbHUKa

w

CooTHOIIEHHS MEXAYy CTOPOHAMHU U

yriamMH TPeyroJibHUKa

KontponsHas padota Ne 4

[EEN

[IpsiMOyTOJIbHBIE TPEYTOIBbHUKU

S

PaccTosiHre OT TOUKH 10 IPSAMOM,

PaCCTOAHUEC MECXKAY IMapalICIIbHBIMU

IIPAMBIMH.

[EEN

[TocTpoenue TpeyrojapHUKa MO TPEM

JJICMCHTaAM

Pemenue 3amau

@opMynupoBaTb M JOKa3bIBaTh TEOPEMY O
CyMME YIJIOB TPEYroibHHKA U €€ CIEACTBHE O
BHEIIHEM yIJIe TPEYyroJIbHUKA; IPOBOIUTH
KIacCU(pUKALMIO TPEYTrONBHUKOB 110 YIJIaM;
(dopMynmupoBaTh M JOKa3bIBaTh TEOPEMY O
COOTHOLICHHAX MEXIy CTOPOHAMM M YIJIaMu
TPEYrobHUKA (mpsimoe u obpaTtHoe
YTBEP)KACHHUS) U CIEACTBHA U3 He€, TeopeMy O
HEpaBeHCTBE TPEYroJIbHUKA; (POPMYIUPOBATH U
JIOKa3bIBaTh TEOpPEeMbI 0 CBOMCTBaX
IPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB
(IpsAMOYTONBHBIN TpeyroidbHUK C yrioMm 30°,
NpH3HAKH paBeHCTBa TPSMOYT OJIBHBIX

[TaTpuoTHueckoe BOCIIUTAHUE;
yxoBHoe 5 HPaBCTBEHHOE
BOCIIUTAaHUE JIETEll HAa  OCHOBE
POCCHICKUX TpagULIMOHHBIX
LICHHOCTEH;

DCTETUYECKOE BOCIIUTAHHE;
[lonynspu3zanyss HaydHbIX 3HAHMUH
cpemu neret (LleHHOCTH HaydHOTO
TTO3HAHWS);

duznueckoe BOCIIUTaHUE u
(bopMupOBaHHe KYJIbTYPHI 3710POBbS;
Tpynosoe BOCIIUTAHHE u
npoeCcCrOHANTLHOE
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TPEyroJIbHUKOB); ¢dbopmynupoBartb
OIIpEeIeIEHNs PACCTOSHUS OT TOYKH J0 MPSIMOH,
paccTosTHHS MEXAY MapajuieIbHBIMU TIPSIMBIMU;
pemath 3a1a9u Ha BBIYHCIIEHHE,
JIOKa3aTeIbCTBO M IIOCTPOEHME, CBA3AHHBIE C
COOTHOIICHUSIMH MEXIYy CTOPOHAMHU W yIriaMu
TPEyroibHUKa ¥  pAacCTOSIHUEM  MEXIy
napauiebHBIMU MIPSMBIMH, npu
HEOOXOMMOCTH TIPOBOJUTH IO XOAY PEIIeHUs
JIOTIOJIHUTENBHBIE TTOCTPOEHHS, COIOCTABIISTH
TIOJTYYSHHBIH Pe3yJbTaT C YCJIOBUEM 3aJaudl, B
3ajayax  Ha  IIOCTPOGHHME  HCCIeN0BaTh
BO3MOXKHBIE CITyYaH.

CaMOOIPEJICIICHUE;
JKOJIOTMYECKOE BOCITUTAaHHE.

N3mepenue
Tr€OMETPHUYECK
HUX BCJIMYUH

IToBTOpEHUE

10

Pemrenne 3anau
Nrorosas koHTposbHas paboTa
O6006maromui ypok

[EEY

CTposT JIOrHYecKye e PacCy K ICHUMH.
[IpenBOCXMIAIOT  pe3yabTaT H  yPOBEHb
ycBoeHust (Kakoit Oyzner pe3yibrar?).

YMeIT ciaylaTh U CIBIIATh APYT ApYyra.
BI)I}IBI/IFaIOT u 000CHOBBIBAIOT TUIIOTE3bI,
MPEJIararoT CIOCOObI UX MPOBEPKH.

CraBaT yueOHyr0 3aJady Ha  OCHOBE
COOTHECEHHMS TOrOo, YTO YK€ H3BECTHO M
YCBOGHO, ¥ TOT'O, YTO €Ilie HEU3BECTHO.
Pa3BuBaloT yMeHHe HHTETPUPOBATHCS B IPYIILY
CBEPCTHHUKOB M  CTPOUTH  NPOLYKTHBHOE
B3aUMOZECHCTBHE  CO  CBEPCTHHKAMH U
B3POCIIBIMU

CaMOoCTOATENBHO CO3aI0T QJITOPUTMBI
JOEATEeNbHOCTH  NPH  PEIleHuH  [pobieM
TBOPYECKOT'0 ¥ IOMCKOBOT'O XapaKTepa.
[posBrsitoT TOTOBHOCTb aJIeKBaTHO
pearupoBaTh Ha HYXKIbl IPYTHX, OKa3bIBaTh
NOMOIIb M  SMOLMOHAJBHYI  HOAIEPKKY
napTHepaMm.

OCO3HAIOT KaYeCTBO U YPOBEHb YCBOCHUSL.
[punepxuBaroTcsi MOpPAIBHO-3TUYECKUX |
NICUXOJIOTMYECKUX TPHHIMIIOB OOLICHHS U
COTPYIHHYECTBA.

[TaTproTHyueckoe BOCIUTAHUE;
HyxoBHoe u
BOCITUTAHME  JEeTe  Ha
poccuiickux
LICHHOCTEH;
DCTEeTUYECKOE BOCIIUTAHUE;
[Monynspusanus

HpPaBCTBEHHOE

OCHOBC

TpaJIULIAOHHBIX

Hay4YHBIX 3HAHWU

cpemu neret (LleHHOCTH HaydHOTrO

TIO3HAHWS);

dusnueckoe BOCITMTAHHUE

u

(dbopMHpOBaHHE KyJIbTYPhI 3J0POBbS;

Tpynosoe BOCIIMTAaHHE
npoeccroHaIbHOE
CaMOOIIpeIeTIeHNE;
DKOJIOrH4ecKoe BOCIIUTAHHE.

u

8 kiace




Paznennl
COJIePKAHUSA

Paznennl
NMPOrpaMMBbl

K-BO
qac

Temsbl

K-BO
qgac

Buab! neTeJIbHOCTH YYAITAXCS

OcHoBHBIE HanIpaBJIeHUS
BOCIHUTATEIbHOI 1eATeJIbHOCTH

I'eomerpuueck
ue Qurypsl

N3mepenue
T€OMETPUUYECKHU
X BCJIIMYUH

YeTbIpéxyroinb
HHUKH

14

MHOroyroJbHIKH

[Tapannenorpamm u Tpaneuus

[IpssmoyronbsHUK, poMO, KBajpat

Pemenne 3amau

Kontponsnas padora Ne 1

OOBsICHATS, 4TO Takoe  JIOMaHas,
MHOTOYTOJIbHUK, €r0 BEPIIMHBI, CMEKHbIC
CTOpOHBI, JWAaroHaJM, M300paxaTb U
pacro3HaBatb MHOTOYT OJIbHUKH! Ha
yepTexax; MOKa3bIBaTh 9JIEMEHTHI
MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOIO W
BHEIHIOK  o0nactu;  (OpMyJIUpOBATh
olpezieNeHre BBITYKIOro MHOTOYTOJIbHHKA;
n300pakaTh M Paclio3HaBaTh BBIMYKIIbIE U
HEBBIITYKJIbIC MHOT'OYTOJIbHUKY;
(dhopmynrpoBaTh u JIOKa3bIBaTh
YTBEPXKIEHNUSI O CyMME YIJIOB BBIMYKJIOTO
MHOI'OYTOJIbHUKa W CYMME€ €ro BHCIIHUX
YIJIOB; OOBSCHATh,  Kakue  CTOPOHBI
(BepIMHEI) YEThIPEX YT OJIbHUKA
Ha3bIBAKOTCsA IMPOTHUBOITOJIOKHBIMU
(hopmynrpoBaTh OIpeIeIICHHS
napaJuienorpamma, Tpamnenuy,
paBHOOEIPEHHON u IIPSIMOYT OJIBHOM
Tpamnenui, IpsIMOYrOJIbHHKa,  poMoa,
KBajpaTa; M300pa)kaTh U Paclo3HaBaTh TH
YeThIPEXYTOJbHUKY;  (QOPMYIHpPOBaTE U
JIOKa3bIBaTh YTBEPKIECHHUS 00 UX CBOICTBAax
W TpHU3HaKax; pemarbh 3a7add  Ha
BBIUKCIICHHE, JIOKa3aTeIbCTBO u
MIOCTPOCHHE, CBA3aHHBIE C ATUMH BHAAMHU
YeTBIPEX YT OJIbHUKOB; OOBSICHATD, KAKUE JIBE
TOYKM  Ha3blBAlOTCA  CHUMMETPUYHBIMU
OTHOCUTEIIFHO TMPSIMOH (TOYKH), B KaKOM
ciryqae ¢urypa Ha3bIBaeTCS CHMMETPUIHON
OTHOCHUTEIFHO TPSIMOH (TOYKH) M YTO TaKOE
ock  (meHTp)  cuMMeTpHUH  (QUTYPHL
TIPUBOIUTH TMPUMEPH (HUTYp, 00TIamaroIIIX
0CceBOH (LEHTpaNbHOW) CHUMMETpHEH, a
TaKK€ NpPUMEpPbl OCEBOM M LEHTpaIbHOU
CUMMETPUI B OKpYKaroIen Hac
00CTaHOBKE

[TarproTiueckoe BOCIIUTAHUE;

JlyxoBHOE M HpPaBCTBEHHOE BOCIIUTaHUE
Jeren Ha OCHOBE poccuiickux
TPaJMIHOHHBIX IEHHOCTEH;

DCTEeTHYECKOE BOCIIUTAHUE;
[Monynsipuzanust HaydHBIX 3HAHMH CpeIH
nereit (LleHHOCTH Hay4HOTO TIO3HAHUS);
®duznyeckoe BocnuTaHue U (HOpMHUPOBAHUE
KYJbTYPBI 37J0POBBS;

Tpynosoe BOCIIUTaHHE u
npodecCHOHATBHOE CaMOOIIPEIEIICHHUE;
DKOJIOru4ecKoe BOCIIUTaHUE.

['eomerpurueck

ILnomannp

14

IInomans MHOT'OYT'OJIbHHUKaA

OOBSCHATD, KaK TPOU3BOAUTCS U3MEpEHHE

[TaTproTHUecKOe BOCIIUTAHUE;




ue Gurypsl. ITnomaau mapauieorpamMmma, 6 |miomameii  MHOTOYrOJBHHKOB,  Kakue | [l[yKOBHOE ¥ HPaBCTBEHHOC BOCIIHTAHUE
[eoMeTpHs B TPeyroJIbHIKA U TPAICLHH MHOTOYT OJIbHUKH Ha3bIBAKOTCS | IeTEH Ha ocHoBe poccuiickux
PaBHOBEIMKAMHI u KaKue | TpaANINOHHBIX [ICHHOCTEH;
UCTOPUYECKOM Teopema IMudaropa 3 : :
PaBHOCOCTABJICHHBIMIL (bopMyTUpoBaTh | ICTETHYECKOE BOCTUTAHHE;
Pa3sBUTHH. Pemenue 3anaq 2 | ocHoBHEIE cBOfiCTBA TUIOMIAE] U BEIBOIHTD [Momynsipu3arysi Hay4HbIX 3HAHUN Cpean
Nsmepenne KonTponsHas padora Ne 2 1 |c ux nomompio Qopmynsl miomaneii | nereit (LleHHOCTH HayIHOTO TO3HAHKSA);
rCOMETPUUCCKU OPsIMOYTOJTbHHKA, napasienorpamMma, | Ousnyeckoe BOCIUTaHHE M (POPMUpPOBAHHUE
X BEJIMYMH TPEYrONbHUKA, Tparelnun; (OpMYIHPOBATH | KYIBTYPHI 310POBb;
U JI0OKa3bIBaTh TeopeMy o0 orHoueHuu | TpynoBoe BOCMUTaHHE "
IoIaned TPEeyroibHUKOB, MMEIONIMX IO | MPO(ECCHOHANTBEHOE CaMOOTIPEeTICHHE;
paBHOMY  yray;  (GOpMYJIHMpPOBaTb U | DKOJOrMYECKOE BOCIIUTAHUE.
JOKa3piBaTh ~ Teopemy  Iludaropa u
o0paTHyO eii; BBIBOJUTH (Gopmyiy ['epoHa
JUIsl  TUIOIIAMM  TPEYroibHUKA;, peliath
3a]a4d Ha BBIYKCIICHHE W JI0KA3aTENbCTBO,
CBsi3aHHBIE C (opMynamu [UIOMAACH |
teopemoii [Tudaropa
FeOMeTpI/ILIeCK ITogo0ubBIE 19 OnpeﬂeneHHe IO HOOHBIX 2 | OOBSACHATH MOHSATHE MPOIOPIMOHATLHOCTH | [TaTpHOTHYECKOE BOCIIUTAHHUE;
1e QUrypEL TPeyroJabHHKH TPEYrOIBHUKOB OTPE3KOB; (POPMYIHPOBATH OIMpPEACICHHUSI HyX(lBHOG W HPABCTBEHHOE BOCIHTAHNE
FCOMCT S B H W3HAKH TI0 O6I/IHT e OJILHIKOB 5 HO)IOGHI)IX TPEYTrOJIbHUKOB u | JeTeu Ha OCHOB? POCCUNCKHUX
p p A peyr kodpdunmenta noaodus; (HOPMYIHPOBATH | TPAIULIMOHHBIX [IEHHOCTEI;
HCTOPHUIECKOM Konrposbras padora Ne 3 1 |u noxaseiBath Teopembl: 06 OTHOLIEHMH | DCTETHYECKOE BOCIHTAHHE;
pa3BUTHH. [Ipumenenne momooust k 7 |miomazelt HOmOOHBIX TPeyronbHUKOB, O |[lomysnspusamusi HAaydHBIX 3HAHUH Ccpeau
N3mepenne JI0Ka3aTeNbCTBY MpU3HAKax TMOMOOMS TPEYroJbHUKOB, o |Aereil (LleHHocTn HaydHOrO MTO3HAHUS);
FeOMETPHUYCCKH TEOpEM H PEIICHHIO 33124 CpeiHel  JNMHHM  TpeyroibHHKa, 0| Pusznueckoe BOCHI/Il'“aHI/Ie u QopmupoBanue
HEPeCeUCHHH MeOHaH TPEYrolbHHUKA, O | KYJABTYPHI 310POBbS;
X BOJMHHH. CooTHOMEHHS MEX Ty CTOPOHAMK 3 TIPOOPIMOHATEHBIX oTpe3Kax B | TpymoBoe BOCITHTAHHE u
H yrijiamu InpsmMoyroJIbHOTO MPSMOYTOJILHOM TPEYroJIbHUKE; OOBSICHATD, | IPOECCHOHATTLHOE CaMOOIIPE/IeTICHHUE;,
TPEYroJbHUKA YTO Takoe MeTo Mmoxodusi B 3amadax Ha | DKOJOTHYECKOe BOCIUTAHHUE.
KonTtpounbHas paGota Ne 4 1 |mocTpoeHme, W NPHBOAMTb  NPUMEPEI

NPUMEHEHHUS 3TOr0 METo/1a; OOBICHATH, KaK
MOXKHO HCIIOJIb30BaTh CBOMCTBAa MONOOHBIX
TPEYTONBHUKOB B W3MEPUTENBHBIX paboTax
Ha MECTHOCTH; OOBSCHATh, KaK BBECTH
HNOHATHE TMOROOUS IS TPOM3BOJBHBIX
¢uryp; dopmyampoBaTh OIpeneNeHUs H
WILTIOCTPUPOBATh TIOHSTHS CHHYCA,
KOCHHYCa M TaHreHca OCTpOro yria
NPSIMOYT'OJIEHOTO TPEYrOJIbHUKA; BBIBOJHTH
OCHOBHOE TPHI'OHOMETPUYECKOE TOXKIECTBO




Y 3HAYEHUs] CHHYCa, KOCHMHYCa W TaHI€HCa
st yros 30°, 45°, 60°; pemath 3amayd,
CBS3aHHBIC C TIOAOOMEM TPEYTONEHUKOB,

TSt BBIYHCIIEHHUS 3HAYCHUI
TPUTOHOMETPUICCKUX dyHKIHIA
HCIIOJIE30BaTh KOMIIBIOTEPHBIC IPOrPaMMBI
FeOMeTqueCK Opr)KHOCT]) 17 |KacarenbHas K OKPYXHOCTH UccnenoBaTte  B3auMHOE  pacroiiokeHue | ['paxkaaHckoe BOCIIUTaHUE,
He q)HprH NpSIMOA W OKPYXKHOCTH;, (OpMYIUpOBaTh | J[yXOBHOE W HPABCTBEHHOC BOCIIUTAHHE

I'eomerpus B
HUCTOPUYECKOM
pa3BUTHAU

N3mepenue
T€OMETPUUECKNA
X BCJIIMYUH

HGHTpaHI)HI)Ie 1 BIIMCAHHBIC YTJIbI

UYeTtslpe 3amMedaTenbHbIE TOUKH
TPEYroJIbHUKA

Brmcanuas u onmmcansas
OKPY)KHOCTH

Pemenne 3amau

KonTtponbnas padorta Ne 5

olpezieieHNe KacaTelIbHONH K OKPY)KHOCTH;
(hopMyIHpPOBaTh U JOKA3BIBATH TEOPEMBI: O
CBOMCTBE  KacaTelpHOH, O  TMpU3HAKe
KacaTelbHOl, 00 OTpe3kax KacaTelbHBIX,
MPOBENEHHBIX u3 OJTHOM TOYKH;
(hopMyIHpPOBAaTh TOHATHS —IEHTPAIHHOTO
yIJla ¥ TPajiyCHOIM Mepbl IYTH OKPYKHOCTH;
(hopMynMpoBaTh M JJOKa3bIBaTh TEOPEMBI: O
BIIMCAHHOM yrne, (0] MpON3BEACHN N
OTpPE3KOB MIePECEKAIOIIIX CSI XOp/I;
(dopMynupoBaTh W JOKa3bIBaTh TEOPEMBI,
CBA3aHHBIE C 3aME4aTCIIbHbBIMU TOYKaMU
TpeyroJibHUKa: 0 OUCCEKTpHUCE Yria M, Kak
CIIEICTBHE, O TMEPECEYCHUN OHCCEKTPHC
TPEyroJibHHUKA; 0 CepeIMHHOM
NEepIeHANKYIsIpE K  OTpe3Ky M, Kak
CIIE/ICTBHE, O TIEPECEYCHHH CEPEIUHHBIX

HEPIEHNKYISIPOB K CTOpOHAM
TPEYrojibHUKa; O TEPEecedeHUH  BBICOT
TPEyroJIbHUKA; (dopMyIpoBaTh

ONpEeNeHUs] OKPYKHOCTEH, BIMCAHHOU B
MHOTOYTOJBHUK ¥ OINHCAaHHOW  OKOJIO

MHOTOYT'OJIbHHKA; ¢dopMmynupoBaTh U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH,
BITICAaHHOU B TPEyrOJIbHHUK; 00
OKpPYXHOCTH, OIKCAaHHOU OKOJIO
TPEyroipHUKa; O  CBOICTBE  CTOPOH
OITHCaHHOT O YeTBIPEXYTOIbHIKA,; 0
CBOMCTBE yIJIOB BIMCAHHOIO YETBIPEX

YroJIbHUKaA; pe€iaTh 3aJa41 Ha BBIYHUCIICHUEC,
J0Ka3aTe€IIbCTBO W IOCTPOCHUE, CBA3AHHBIC
C OKPY>XHOCTBIO, BIIMCAHHBIMHA u

Jeren Ha OCHOBE
TPaJMIHOHHBIX IEHHOCTEH;
[Monynsipuzanyst HaydHBIX 3HAHMH CpeIH
nereit (LleHHOCTH HAay4HOTO TIO3HAHUS);
®duznyeckoe BocnuTaHue U (HOPMHUPOBAHUE
KYJbTYPBI 37J0POBBS;

Tpynosoe BOCIIUTaHHE U
npoeccroHAIbHOE CaMOOTpe/ielieHHE;
DKOIOrH4ecKoe BOCIIUTAHHE.

POCCHIICKIX




OITMCaHHBIMU TPEyroNbHIUKAMHU u
YeTBIPEX YT OJIbHUKAMH; HCCIIeI0BaTh
CBOICTBA KOH(UIYpaluid, CBS3aHHBIX C
OKPYKHOCTBIO, C TIOMOIIIBIO KOMITBIOTEPHBIX
porpamMm
IToBTOpEHUE. 4 CTposT IOTHYECcKUe LENU PacCyKICHHH. JlyxoBHOE M HpPAaBCTBEHHOE BOCIIUTaHUE
Pemenue 3a1a4 [IpenBocxumialoT pe3yiabTaT | YPOBEHH | AeTel Ha OCHOBE POCCHHCKHX
ycBoeHus (Kakoil Oyzner pe3ynbrar?). TPaJUIHOHHBIX IEHHOCTEH;
BeigBuraror 1 00OCHOBBIBAIOT THIIOTE3BI, | ICTETHYECKOE BOCIIUTAHHE;
MpeIaraioT Croco0bl UX MPOBEPKH. ®duznyeckoe BocnuTaHue U (HOPMHUPOBAHUE
CraBar y4eOHyIO 3a7adyy Ha OCHOBE | KYJIBTYpPbI 3I0POBbS;
COOTHECEHMsI TOro, 4To Yyke H3BecTHO H |TpymoBoe BOCITHTaHHE u
YCBOGHO, M TOTO, YTO €Il HEM3BECTHO. npoeccHOoHAIbEHOE CaMOOTIpe/IelICHHE;
Pa3BuBarOT yMEHWE MHTETPHUPOBATHCS B | DKOJIOTMYECKOE BOCIIUTAHHE.
rpynmy CBEPCTHHUKOB 51 CTPOUTH
MPOIYKTUBHOE B3aMMOJIENCTBUE co
CBEPCTHUKAMHU U B3POCIBIMHU
CaMOCTOATENNFPHO ~ CO3MAI0T  aJITOPUTMBI
JIEITENIBHOCTH  TPU  PEIIeHuH  TpodiiemM
TBOPYECKOT'0 U MOUCKOBOT'0 XapaKTepa.
[ToHNMAIOT BO3MOXKHOCTb PA3IMYHBIX TOYEK
3pEHHs, HE COBMAMAIOIINX ¢ COOCTBEHHOM.
Beioupator HaunOoee 3¢ peKTUBHBIE
CIIOCOOBI pelIeHHsl 3afa4d B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBUH.
BHOCST KOPPEKTUBHI M IONOIHEHHS B
croco0 cBOMX ACHUCTBHIA B CiTydae
PacxoXkKIEHH 3TaJlOHa, PeaTbHOro
JICHCTBUS M €T0 MPOJYKTA.
9 kJacc
Pazpennt Pazpennt K-BO Tembl K-BO Buapl gesiTeJIbHOCTH y4alIUXCH OcHOBHBIE HALIPABJICHUS
COlePKAHUSA NPOrpaMMBbl Jac gac BOCIIMTATEIbHOM /1eSITeIbHOCTH
BexkTopsl BekTopbi 8 |IlousiTue BEKTOpa 2 | ®opmynupoBathb olpenencHus u | [laTproTnyeckoe BOCIUTAHHUE;
CI10%K€eHNE 1 BBMUTAHHE BEKTOPOB 3 | WUIOCTPHPOBATh IOHSTHS BEKTOPA, €ro I[yngHoe 1 HPaBCTBEHHOE BOCIHTAHHE
JUTMHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB; |IeT€ll  Ha  OCHOBE  POCCHIHCKHX
YMHOKEHHE BEKTOPA Ha YHCIIO. 3 MOTHBHPOBATh  BBEJCHHE TNOHATHH ¥ | TpPaAMIMOHHBIX IEHHOCTEH;
IIpumeHenre BEKTOPOB K PELICHUIO NEHCTBHMH,  CBS3aHHBIX C  BEKTOPaMH, | DCTETHUECKOE BOCITUTAHHE;
3a1a4 COOTBETCTBYIOIINMH npumMepamu, | [lonynspusanus HayqHBIX 3HAHUK Cpein




OTHOCAIIUMHUCA K (I)I/ISI/I‘ICCKI/IM BCKTOPHBIM
BCIIMYMHAM, OPUMCHATH BCKTOPBI n
HeﬁCTBHH Haza HUMH apu peUICHU A
TCOMETPHUUCCKUX 3alav

nereit (LleHHOCTH HAyYHOTO IO3HAHM);

Ouzngeckoe BOCITUTaHHE "
(opMupoBaHue KyIbTypHI 3710pOBbS;
Tpynosoe BOCIIUTaHHE u

HpO(i)eCCI/IOHaJ'ILHOG CaMOOIPCACICHUE,
DKOJIOr'HYECKOE BOCIIUTAHHE.

Koopmunarel. | MeTon 10 |KoopmuHartsl BEKTOpa 2 |OObACHAT, M HILIIOCTPUPOBATL MOHATHSA | [[aTPHOTHUECKOE BOCITUTAHHKE;
BeKTOpSL. KOOpPAMHAT TIpocTeiliine 331291 B KOOP/MHATAX 9 |UpSAMOYrONbHOH  CHCTEMbl  KOODJHMHAT, )lyxouBHoe M HPABCTBCHHOE BOCIIHTAHHE
TeoMeTpHs B VpaBHCHHA OKPY/KHOCTH 1 IPAMOR 3| KOODIMHAT TOYKM W KOODIMHAT BEKTOpa;|AeTeli KA  OCHOBE  poCCHiiCKiX
BBIBOIWTE M HCIOJB30BaTh IIPU PEIIEHMH | TPAJIULIUOHHBIX LIEHHOCTEN;
HCTOPUIECCKOM Pemenue 3amay 2 |szamaa  GopMyIbl KOODAMHAT CEPEIMHBI | DCTETHYECKOE BOCIHTAHHE;
pa3BUTHM. Kontponasnas padora Ne 1 1 |orpeska, nmnmHBI BekTOpa, paccTosHus | [lomynspusanys HaydHBIX 3HAHMM Cpenu
MeXIy ~ AByMS — TodKamu,  ypaBHeHus | nereit (LleHHOCTH HAy4HOrO MO3HAHUS);
OKPYXKHOCTH ¥ TIPSMO dusnyeckoe BOCIIUTaHUE u
(hopMupoBaHKEe KYIbTYPHI 3710POBbS;
Tpynosoe BOCIIUTaHHE "
po(heCCUOHATEHOE CaMOOTIPEEIIEHHUE;
DKOJIOTHYECKOe BOCTIMTAHHE.
Bektopsr CooTHOIIEHUS 11 |CuHyc, KOCHHYC, TAaHTE€HC, KOTaHreHe | 3 | DopmynnpoBate W WITOCTpHpOBaTh | [laTpHoTHYECKOE BOCIHTAHHE;
MeAKTy yria ONPEETIEHNs] CHHYCA, KOCUHYCA, TAHTEHCa U I[yxovsﬂoe U HPABCTBEHHOE BOCIIHTAHHE
C 2 Kotanrenca yrinoB or 0 mo 180°; BeIBOAWTH | AeTeit Ha OCHOBE POCCHIICKHX
CTopoHaMH H OOTHOIICHUS MCEXIY CTOpOHAMI OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO | TPAIUIIMOHHBIX [IEHHOCTEH;
yriiamu U yrjaaMu TpeyroJibHHuKa 1 QOpMyJIbl NpUBEEHHUS; (POPMYIHUPOBATH U | DCTETMYECKOE BOCIIUTAHUE;
TpEyYroJbHUKa. CkassipHO€ MPOU3BEJICHUE BEKTOPOB 2 | nokaseiBaTh TEOPEMBI CHHYCOB M KOCHHYCOB, | [Tomyspusaius HAy4HbIX 3HAHUN CPEIU
CkajsipHoe Pemenue 3anau 1 |mpumensts ux pu peurenny | nereii (LIEHHOCTH HAYYHOTO TTO3HAHNSA);
npou3BeIeHHe KoHTpossHas pabota No 2 1| TPeYrobHUKOB; OOBACHATS, Kak | Dusnyeckoe BOCIIMTAHHUE . u
HCTIONB3YIOTCS TPUTOHOMETPUYECKHE | (HOPMHUPOBAHKE KYIBTYPHI 310POBbS;
BEKTOpOB GopMynBl B HM3MEPHTENBbHBIX paborax Ha|TpymoBoe BOCIIUTaHHE u
MECTHOCTH; (POPMYIMPOBATL OIPEAEIEHHS | IPOPECCHOHANIBHOE CAMOOIPEIEIICHHE;
yIla MEXKAy BEKTOPAMH M CKAJSPHOrO | DKOJOrHYECKOE BOCITUTAHHE.
IPOU3BEICHHA BEKTOPOB; BBHIBOJIUTh
(GopMyIy CKaasIpHOrO HMPOM3BEIEHUA YEpE3
KOOPIMHATEI BEKTOPOB; (HOPMYIHPOBATE H
0OOCHOBEIBATH YTBEPKIECHAE O CBOMCTBaX
CKaIIIPHOTO IIPOM3BENEHHUS; HCIIONb30BaTh
CKaIIPHOE TPOU3BENCHHE BEKTOPOB MPH
pEIEHnH 3a1a4
FCOMeTpI/I‘-IeCKI/I JunHa 12 HpaBI/IJ'ILHLIe MHOTOYTOJTbHUKHU 4 | ®opmynupoBaTh ONpeaeneHne NpaBuiIbHOrO | [IaTpuoTnueckoe BOCIUTAHUE;
e urypsl OKPY/KHOCTH JUTHHA OKPYKHOCTH H TUIOIIAb 4 |MHOrOYrombHHKa; dopMyaHpOBaTE U I[yX(iBHOC M HPAaBCTBEHHOE BOCIIHTAHHE
IOKa3bIBaTh TEOPEMBI 00 OKPYKHOCTSX, |JeTell  Ha  OCHOBE  POCCHHCKHX
U TJI0IATb Kpyra




N3mepenue
F€OMETPHUUYECKH
X BCIIMYHUH

Kpyra

Pemenue 3amau

Kontponsnas padora Ne 3

OINUCaHHOMI OKOJIO MIPABHILHOTO
MHOTOYrojbHMKA M BIHCAaHHOH B HETO;
BBIBOJIUTH ¥ HCIIONB30BaTh (HOPMYIBI ISt
BBIUNCIICHUSA IUIOIIAAN MPaBUIBHOTO
MHOTOYr'OJIbHHMKA, €r0 CTOPOHBI M paauyca
BIIMCAHHOW OKPY)KHOCTH; peIlaTh 3aJaud Ha
MOCTPOEHHE MPaBUIBHBIX
MHOTOYTOJIbHUKOB; ~ OOBSICHATH  ITOHSATHS
JUIMHBl OKPY)KHOCTM U IUIOIIAAM KpYrTa;
BBIBOIUTH  (OPMYJBI  JUIS  BBIYUCIICHHS
JUIMHBI ~ OKPY)KHOCTM ¥ JUIMHBI  JIyTH,
IUIOMAAX  Kpyra | IUIOIAAU KpyroBOT'O
CEKTOpa; MpPUMEHSATh 3T (OpMYyNBl TIpH
pelLIeHNH 3aa4

TPaJUIIOHHBIX [IEHHOCTEH;
JCTEeTHYECKOE BOCIIUTAHUE;
[Monynsipuzamyst Hay9HBIX 3HAHUH cpean
nereit (LleHHOCTH HAayYHOTO TIO3HAHUS);
Ouzngeckoe BOCITUTaHHE u
(opMupoBaHKe KyIbTYpbI 310POBBSI;
Tpynosoe BOCIIUTaHHE u
npohecCHOHAIEHOE CaMOOTIpe/IeIICHHE;
DKOJIOru4ecKoe BOCIIUTaHUE.

I'eomerpruecku
€ purypsl

JABukenust

TlousiTie nBUKEHUS

[TapaienpHBIM NEPEHOC U TOBOPOT

Pemenue 3agau

KonTtponbnas pabora Ne 4

PR, WwWww

OOBSICHAT, UYTO Takoe OTOOpaKeHue
IVIOCKOCTH Ha ce0s M B KaKOM CIIy4ae OHO
Ha3bIBACTCA JABHXXCHHUEM IIJIOCKOCTH,
OG’I)HCHS[TI), YTO TaKO€ OCEBass CHUMMETPUA,
HCHTpaJIbHasA CHUMMETPUs, l'[apa.]'[J'[eJ'[beIﬁ
MIEPEHOC U MOBOPOT; 00OCHOBBIBATH, YTO 3TH
0TOOpa)KeHUS TUIOCKOCTH Ha Ce0sl SIBIAIOTCS
JBIKCHUSMH; OOBACHATH, KakoBa CBs3b
MEXIy MABIKCHWSIMH M  HAJOKCHUSIMHU,
WUTIOCTPUPOBATh OCHOBHBIE BUJIBI
IOBIKEHUI, B TOM 4YHCIE C IOMOIIBIO
KOMIIBIOTEPHBIX IIPOrpaMm

[TaTpuoTHyeckoe BOCIIUTAHHUE;
llyXOBHOG U HPAaBCTBCHHOEC BOCIHUTAHHE
zereit Ha OCHOBE POCCUICKUX
TpaJIMIIMOHHBIX IEHHOCTEW;
[Monynspu3anus Hay4HBIX 3HAHUI Cpelu
nereit (LleHHOCTH HAyYHOrO MO3HAHUA);
Ddusuueckoe BOCITUTaHHUE u
(dbopMHpOBaHHE KyIbTYPhI 30POBbS;
Tpynosoe BOCIIMTaHHE u
npodecCHOHAIBHOE CaMOOIIPEeeHHE;
OKOJIOru4ecKoe BOCIIUTAHUE.

Harnsannas
TeOMETPHS

Havaabubie
CBeIeHud U3
cTepeoMeTpHuu

MHororpaHHUKU

Tenan IIOBEPXHOCTHU BpaAILICHHUA

OOBACHATH, YTO TaKOE MHOTOTPAaHHHK, €ro
rpaHu, péopa, BEPIINHBI, AUATOHAIH, KaKOW
MHOTOTPaHHUK Ha3bIBAETCS BBIMYKIBIM, YTO
TaKoe J-yrojbHasg Mpu3Ma, €€ OCHOBAHHA,
OokoBble TpaHH W OOKOBBIE pPEOpaA, Kakas
mpU3Ma Ha3bIBae€TCS TMPSAMOM H  Kakas
HAKJIOHHOM, 9YTO TaKO€ BBICOTA TIPHU3MBI,
Kakas pu3Ma Ha3BIBAETCS
napajijIesIeune10M " KaKoi
mapajuIeIeTunes Ha3bIBaeTCS
TPSAMOYT OJIEHBIM; (hopmynmupoBaTh u
00OCHOBBIBaTh YTBEPIKIECHUSI O CBOWCTBE
JMaroHaNeH mapauieliennineia H 0 KBaapaTe
JTHarOHATH TPSIMOYTOIBHOT O

JlyxOoBHOE M HPaBCTBEHHOE BOCIIHTAHHE
neren Ha OCHOBE pOCCUICKUX
TpaIUIMOHHBIX IIEHHOCTEH;
[Tonynspu3anyst Hay4HbIX 3HAHUM cpenu
nereit (LleHHOCTH HAYYHOTO TTO3HAHMA);

dusnyeckoe BOCITUTAHHUE )¢
(hopMupOBaHHUE KYIbTYPHI 3J10POBbS;
TpynoBoe BOCIIUTaHHE u

npo(eCCHOHANLHOE CaMOOIPE/IEIICHHE;
DKOJIOrH4ECKO€E BOCIIUTAHHUE.




napajuieJienuneaa; OOBACHITh, YTO TaKoe
00bEM  MHOTOTpPaHHHKA;  BBIBOOUTH  (C
nomoniplo npuHnuna Kasanbepu) ¢opmyniy
00BEéMa MPAMOYTOIFHOTO MapalIe/enue/a;
OOBSICHATS, KakKoi MHOTOTPaHHUK
Ha3bIBACTCS  MUPAMUAOH, 4YTO  Takoe
OCHOBaHHE, BepIIMHA, OOKOBBIE TpaHH,
OoKOBBIC pEOpa M BBHICOTA MUPAMHUIBI, KaKas
NUpaMUa Ha3bIBACTCS IMPABUIIBHOH, YTO
Takoe anodema TMPABUILHON MHPAMHUJIBI,
OpUBOAUTE (GopMydy 00bEMaA NHUPAMUIIBL;
OOBSICHSITB,  KaKOe  TeJI0  Ha3bIBACTCs
[HIAHIPOM, YTO TaKoe €ro 0Ch, BBICOTA,
OCHOBaHHsI, pagnyc, OOKOBasi MOBEPXHOCTH,
oOpasyroniue, pa3BépTka 00KOBOI
MIOBEPXHOCTH, KaKUMH dbopmynamu
BBIPQXKAIOTCS 00BEM ¥ IUIONIATs OOKOBOIL
MOBEPXHOCTH IWIMHAPA; OOBICHATH, KaKOE
TEJO0 HA3bIBAETCS KOHYCOM, YTO TaKOE €ro
OCh,  BBICOTA,  OCHOBaHWE,  OOKOBas
HOBEPXHOCTh,  OOpasylomme,  pa3BEépPTKa
OOKOBOI NOBEPXHOCTH, KAKUMHU (hOpMYIaMH
BBIpQXKAIOTCI 00bEeM KOHyca M IUIOLIaib
OOKOBOH TIOBEPXHOCTH; OOBACHATH, Kakas
HOBEPXHOCTh Ha3bIBaeTCsl cepoidl M Kakoe
TEJI0 HA3BIBAETCS IIAPOM, YTO TAKOE Paliyc
u jguamerp cdepbl  (Wapa), KakUMHU
(dbopMynamu BbIpaXaroTCs 00beM Iapa
TUTOMIA]Tb chepsr; n300paxkaTh u
pacmo3HaBaTh ~Ha  PUCYHKax  IIpU3MY,
napajulefienuien, NUpaMuAy, [IIHHAD,
KOHYC, I1ap.

Harnsnnas
TeoMeTpusl.
371eMEHTBI
JIOTUKHU

00 akcumomax
IUIAHUMETPHH

CTpOosT JIOTHYECKHE LETTH PACCYKICHUH.
[IpenBocxumarT pe3yabTaT W YPOBEHb
ycBOeHHS (KaKoi Oyner pe3ynbrat?).

YMEIOT CIyIaTh U CIBIIIATh APYT Apyra.
BeigBurator W 00OCHOBBIBAIOT THIIOTE3H,
NpeIIararoT CIoCOOB! HX MPOBEPKH.

CraBar y4eOHyIO 3agady Ha OCHOBE
COOTHECEHHSl TOTO, YTO YK€ H3BECTHO H

JlyxOoBHOE M HPaBCTBEHHOE BOCIIHTAHHE
neren Ha OCHOBE poccuiickux
TPaIUIMOHHBIX IIEHHOCTEH;
[lonynspuzanys Hay4HbIX 3HAHUN Cpeu
nerett (LleHHOCTH HAyYHOTO TIO3HAHWSA);




YCBOCHO, X TOI'0, YTO CIIIC HECU3BCCTHO.

IToBTOpEHue.
Penrenne 3agau

Bunsl TpeyroJbHUKOB.
3aMeuaTeNbHbIE IMHUU U TOUKU
TPEYroJIbHUKA
Tpuronomerpudecknue QyHKIUU
OCTpOTO yrja NpsIMOYrOJIbHOTO
TPEYrOJIbHUKA.

Buibl ueThipexyronbHUKOB.
CBoiicTBa U NMPU3HAKHU.

KoopavHaTHbIN 1 BEKTOPHBIN
METO/Ibl pEUIeHUs 3a/1a4

[EEN

CaMOCTOATENIFHO ~ CO3JAIOT  aJTOPUTMBI
JIEATENPHOCTH  TIPU  PEIIeHuH  MpoliemM
TBOPYECKOT'0 ¥ IIOUCKOBOI'0 XapakTepa.
3HaTh MaTepuan, H3y4YeHHBIH B Kypce
reoMeTpuu 3a 7- 9 Kiacchl

YMeTh NMPUMEHATh TOJyYeHHBIE 3HAHWS Ha
MIPaKTUKE, TP MoAroToBke kK OI'D

[MarproTnueckoe BOCIIUTAHUE;
JIyXxOBHOE W HPaBCTBEHHOE BOCIIUTAHHUE
JeTed  Ha ~ OCHOBE  POCCHUICKHX
TPaJUIHOHHBIX IEHHOCTEH;
DCTEeTHYECKOE BOCIIUTAHUE;
[Monynsipuzanyst HAy9HBIX 3HAHUH cpean
nereit (LleHHOCTH HAyYHOTO TIO3HAHUS);

Ouzngeckoe BOCITUTaHHE u
(opMupoBaHKe KyIbTYpbI 3JI0POBBSI;
Tpynosoe BOCIIUTaHHE u

HpO(l)eCCI/IOHaJ'II)HOG CaMOOIPCIACICHUE,
DKOJIOrHYECKOE BOCTIUTAHHE.

COI''TACOBAHO

[TpoTokoJT 3aceJaHmsI METOAMYECKOTO

O6’beI[I/IHeHI/I$I y‘lHTCJ’ICfI MaTeéMaTuKu U

napopmatukn MAOY COIII Ne 94

ot 30 aBrycra 2021 roma Ne 1
Jloii JI.N.

noanucey pykopoaurens MO ®.1.0.

COT'JTIACOBAHO

3amectuTens gupekropa no YBP

E.B.Cros0yH
MOITHCH ®.1.0.
30 aBrycra 2021 rona
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