«YacrHoe obumeobpaszoBaresibHoe yupexaenue «lllkona-uarepuar Ne22 cpeanero oduero obpazoBanusi
OTKPBITOr0 aKUHOHepHOro obmecTBa «PoccHiicKkHe KeJle3Hble J0POrn»

«CornacoBato»

Pykososrens MO yunreneii
72, 3axaposa E.H.

[Tlpotokon Ne 1 or

« 31__»_asrycra_ 2020r.

«CoriacoBaHo» «YTBEpKIAION ,
3amecturenb aupexkrtopa no YMP Jupexzop= %y 3aurpaesa H. B.

-Zﬂ»&”‘f [lerpos U. I1. // : N\
« 31 »_amrycra_ 2020 . ("}tg; 3'1'__;>f‘_‘vr-gnr_'ycré_;2f 20T.

\§ VA P »//
Pa6ouas nporpamma N\ et S
10 yueOHOMY npeaMery Ny ¢ W
«[eomerpus»
npeaMeT
2
K1ace

ocHOBHOe o01uee oOpaszoBaHue
YPOBEHb

CocTaBHTENb:
Bopocroesa /1. /1.,
D.N.0.

YYUTE/Ib MATEMATUKH
npeamer

BbICILIAS

KaTreropms

r. Yaan-Ym
2020 - 2021 y4eOHbIi roa



MHNOACHUTEJIBHASA 3AIINCKA
[Iporpamma mo reomerpun 9 Kiacc cOcTaBlieHa B COOTBETCTBUH C MPUKa30M MHUHHUCTEpCTBa oOpa3oBaHusi U Hayku Poccuiickoit @exepauuu ot 17
nekabpss 2010 1. Nel897 «O06 yrBepxkacHun (eaeparbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEIBHOTO CTAaHIApTa OCHOBHOTO OOmIero o0pa3oBaHUS» C
HM3MCHECHUSMU U JonoJHeHuIMHU oT 29.12.2014 . Ne1644, ot 31.12.2015 . Nel1577.
YueOHO-MeToqMuecKuii KomruiekT: ['eomerpus. 7-9 wimacc. YdeOHuk s o0meoOpa3oBaTenbHBIX opranusanuii» aBtopoB JI. C. ArtanacsH,
B.®.byry30B u ap. — M.: Ilpocseenue, 2013.

Obwas xapakmepucmuxa y4eoHo2o npeomema
I'eomeTpust — OqMH W3 BAKHEHIIMX KOMIIOHCHTOB MAaTEMaTHYECKOTO 00pa3oBaHUs, HEOOXOTUMBIA JUIsI TPHOOpPETEHHS KOHKPETHBIX 3HAHWH O
MPOCTPAHCTBE W TMPAKTHUYSCKU 3HAYMUMBIX YMCHHH, (OPMHpPOBAHUS SI3bIKA ONMUCAHHUS OOBEKTOB OKPYKAIOIIETO0 MHpPA, ISl Pa3BUTHS MPOCTPAHCTBEHHOTO
MBIIIICHUS ¥ UHTYUIIAN, MAaTeMAaTHYECKON KYIbTYPBI, U 3CTETUYSCKOTO BOCITUTAHUS YIAITUXCS.
N3ydeHne reoMeTpry BHOCUT BKJIQ/I B PA3BUTHUE JIOTHYECKOTO MBITIUICHUS, B (JOPMUPOBAHUE TIOHATHS JI0KAa3aTeIIbLCTRA.

Onucanue mecma yuebno2o npeomema 8 yueOHOM NiaHe
VYueOuslii npeamer «I'eoMeTpus» BXOAUT B 0043aTENbHYIO PEeAMETHYIO 001acTh «MaTtemaTtuka 1 UHQOpMaTHKay yueOHOTo MjlaHa OCHOBHOTO 00IIero
obpazoBanus mkoJb-uHTEpHaTa No22 OAO «PXK]I». Ha nzydyenue reomerpuu B 9 kiacce 0OTBOIUTCS 68 4acOB B TOJ U3 pacyeTa 2 yaca B HEACIIO.

MNVIAHUPYEMBIE PE3YJIbTATbI OCOBEHUS YUEBHOI'O TIPEIMETA «'EOMETPHS» (9 kaacce)
[Tporpamma obOecrieunBaeT JOCTIKEHHE CICAYIONINX PE3YIbTaTOB OCBOSHHS 00pPa30BaTEIbHON MPOTPAMMbI OCHOBHOTO OOIIIEro 00pa3oBaHMsL:

JIMYHOCTHBIE:
1. (hopMUpOBaHUE OTBETCTBEHHOTO OTHOIICHHS K YUCHHIO, TOTOBHOCTH M CITIOCOOHOCTH OOYUYaIOIIMXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO;
2. (hopMUPOBaHHE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MTPAKTHUKH;
3. (hopMupOBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIICHUH U COTPYAHHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMH M MJIAIIIMMHU B 00pa30BaTeIbHOM,
00IIECTBEHHO TMOJIE3HOM, YUeOHO-HCCIEA0BATEIIBCKOM, TBOPUYECKOM M IPYrUX BUAAX JACATEIHHOCTH;
4. YMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOW M NMUCHBMEHHOW pe4H, MOHUMATh CMBICI MOCTAaBIEHHOW 3aJayH, BBICTpanBaTh
apryMeHTaIUI0, TPUBOIUTH PUMEPHI U KOHTPIIPUMEPHL;
5. KPUTHYHOCTH MBIIIUICHUS, YMEHHE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJIMYATh TUIOTE3Y OT (paKTa;
6 KpeaTUBHOCTh MBIIJICHHS, HHUITHATUBY, HAXOIYUBOCTh, AKTHBHOCTH IIPH PEIICHUU T€OMETPUUYCCKUX 3a]1aY,
7. yYMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YIbTAT YUeOHOI MaTeMaTHYeCKO! JesITeNbHOCTH;
8 CIOCOOHOCTH K OMOIIMOHAILHOMY BOCIIPUSATHIO MaTEMAaTUYECKUX 00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHUN;
MeTanpeIMeTHbIe:
1. YMEHHE CaMOCTOSTEIHHO TUIAHUPOBATh ATbTEPHATUBHBIC IyTH  JOCTIDKEHUS 1IN, OCO3HAaHHO BBIOMpATh Hambosee APPEKTUBHBIE CIIOCOOBI
pelieHus yueOHbIX U M03HABATEIBHBIX 33/1aY;
2. YMEHHE OCYILIECTBISTh KOHTPOJbL IO Pe3yiabTaTy M MO CHOco0y NEHCTBUS Ha YpPOBHE MPOU3BOJIBHOTO BHUMAaHHS W BHOCHUTH HEOOXOJMMBIC
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KOPPEKTUBBI;

3. YMEHHUE aJIeKBaTHO OLEHHBATh MPABMIIBHOCTh WM OIIMOOYHOCTH BBITIOJTHEHHUS Y4eOHOH 3amaud, e€ OOBEKTHBHYIO TPYAHOCTb M COOCTBEHHBIE
BO3MOYKHOCTHU €€ pELLECHUS;

4. OCO3HAHHOE BJIAJICHHUE JIOTUYECKUMU JEUCTBUSIMM OINpEAENCHUs IMOHATHH, 00O0OIIEHMs, YCTAaHOBJICHUS AHAJOTUH, KiIacCU(PHUKAIMM Ha OCHOBE
CaMOCTOSITEJIBHOTO BIOOpa OCHOBAaHUM M KPUTEPHUEB, YCTAHOBJICHUS POIOBUIOBBIX CBSI3EH;

5. YMEHHE YCTaHaBJIUBATh NPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH JIOIMUYECKOE PACCYXAECHUE, YMO3AKIOUeHHE (MHAYKTUBHOE, JEIYKTUBHOE U IO
aHAJIOTUH) U BBIBOJIBL;

6. YMEHHE CO3/1aBaTh, NPUMEHATh M NPeoOpa30OBbIBaTh 3HAKOBO-CUMBOJMYECKHE CpPEICTBA, MOJEIM U CXEMbl Uil pelleHHs Yy4eOHbIX H
MI03HABaTENbHbIX 3a/1a4;

7. YMEHHE OpPraHU30BbIBATH YU€OHOE COTPYAHMUYECTBO M COBMECTHYIO AESTEIBbHOCTh C YUMTEJEM U CBEPCTHUKAMU: ONPEIENATH LIeNH, PACIPEAEATh

(GYHKIMM U POJIM YYaCTHUKOB, OOIIME CIOCOOBI pabOThl; yMEHHE paboTaTh B IpyIIe: HAXOAUTh OOlee pelleHHe W pa3peliarh KOH(QIMKTH Ha OCHOBE
COTJIaCOBaHUS MO3UIMH U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GOpMyIUPOBaTh, APryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

8. (dhopMupOBaHHUE U Pa3BUTHE YUEOHOW M OOIIENOIH30BATEIHCKOW KOMIIETEHTHOCTH B 00JIACTH MCITOJIb30BaHUSI HH(POPMAITMOHHO -KOMMYHUKAITHOHHBIX
texHoJsioruit (MKT-koMIIeTeHTHOCTH);
9. MepBOHAYAIBHBIC TIPEJICTABIICHUS 00 UIEAX U O METO/aX MaTEeMAaTHKH Kak 00 YHUBEPCATHLHOM SI3bIKE€ HAYKA M TEXHUKH, O CPEJICTBE MOJCIUPOB aHUS
SIBIICHUH M TIPOIIECCOB;
10. yMEHHE BUIETh MaTeMaTHUECKYIO 3aJ]auy B KOHTEKCTE MPOOJIEMHON CUTYalluH B IPYTUX AUCHUIUIMHAX, B OKPY)KaIOLIEH KU3HHU;
11. YMEHHE HaXOUTh B PA3JIMYHBIX HCTOYHUKAX HH(OpPMAINIO, HEOOXOTUMYIO Ul DPElIeHUs MaTeMaTHYecKuX MpoOsieM, U TpeACTaBlsATh e€ B
MOHATHOH (OpME; MPUHUMATh PEIICHUE B YCIOBHIX HETIOTHON M M30BITOYHON, TOUHON M BEPOSITHOCTHON MH(MOPMAIIIH;
12. yYMEHHE MOHUMaTh U HUCMOJb30BaTh MAaTEMATUYECKUE CPECTBA HATJISAHOCTHU (PUCYHKH, YEPTEKHU, CXEMBI U Jp.) AJISl WILTIOCTPALIMK, UHTEPIPETALUH,
apryMeHTaluu;
13. YMEHHE BBIIBUTaTh TUIIOTE3bI IPH PEIICHUH YYEOHBIX 33/1a4 U TOHUMATh HEOOXOAUMOCTh UX TPOBEPKHU;
14. yYMEHHE MPUMEHATh UHAYKTUBHBIC U JeTYKTUBHBIE CIIOCOOBI PacCyKICHUH, BUIETh Pa3IMUHbIe CTPATErH PEIICHUs 3aa4;
15. MMOHUMAaHKE CYITHOCTU aIrOPUTMUYECKUX MPEMUCaHUI U YMEHUE JeCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM allTOPUTMOM;
16. YMEHHE CAaMOCTOSTEIbHO CTAaBUTh LI€IH, BBIOMPATh M CO3/IaBaTh AITOPUTMBI JJIs1 PelIeHUs] y4eOHbIX MaTeMaTUUECKUX MPoOeMm;
17. YMEHHE MJIaHUPOBATh U OCYIIECTBIATh JESITENbHOCTD, HAIPABICHHYIO HA PELICHUE 3a7a4 UCCIIE0BATEIbCKOTO XapaKTepa;
npeaMeTHbIE:
1. oBJIaJieHHue 0a30BBIM MOHITUWHBIM ammapaToM MO0 OCHOBHBIM pa3fiesiaM COJEp)KaHUS;, MPEeACTaBlIeHNe 00 OCHOBHBIX M3Y4aeMbIX MOHATHUSAX (YHCIIO,

reoMeTpruICCKas CI)I/Ipra, BCKTOD, KOOp)II/IHaTLI) KaK BaXXHEUIIIUX MaTeMaTHUYECKUX MOJCIIAX, MO3BOJIAIOMIUX OMMHUCBIBATD U U3Yy4YaTh PCAJILHBIC ITPO LHECChI U
SIBJICHHA,

2. YMCHHC pa6OTaTI> C TCOMCTPUICCKHUM TCKCTOM (aHaﬂI/ISI/IpOBaTL, MU3BJICKATb HCO6XOI[I/IMy1-O I/IHq)OpMaI_II/IIO), TOYHO U I'PaMOTHO BBIPpAXXATb CBOU MBICJIN
B yCTHOI\/’I U OUChbMEHHOM pe€un C IPUMCHCHUEM MaTeMaTH4eCKOH TCPMHUHOJIOTMU U CUMBOJIMKH, UCIIOJIb30BATH PA3JIMYHBIC A3BIKM MATCMATHUKU, IIPOBOAUTH
KJ'IaCCI/I(bI/IKaI_[I/II/I, JJOTHYCCKHUEC O6OCHOBaHI/IH, JA0Ka3aTCjIbCTBA MATEMATHYCCKHUX YTBCp)i(IlCHI/Iﬁ;

3. OBJIaZICHUC HABBIKAMU YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBIqHCHCHHﬁ;

4, OBJIAICHUC TCOMCTPUYCCKUM A3BIKOM, YMCHUC HCIIOJIB30BATH €TO JISI OIMMMCAHUSA TIPCAMCETOB OKPYKAOIICTO MHpPA, PA3BUTUC MNMPOCTPAHCTBCHHBIX
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MPEJCTAaBICHUN U M300pa3UTEIbHBIX YMEHUH, TPHOOPETEHNE HABBIKOB T€OMETPUUECKUX ITOCTPOCHUIA;
5. YCBOGHHE CHCTEMAaTUYECKUX 3HAHMW O IUIOCKHX (Urypax W UX CBOWCTBAX, a TaKKe HA HATJSHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
Tenax, yMEHUE NPUMEHATh CUCTEMATUUECKNE 3HAHUS O HUX JUISl pELIEHHs] FTEOMETPUUECKUX U MPAKTUYECKUX 33]1a4;
6. YMEHHE U3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIb30BAaTh (OpPMYJbl JJs HAXOXKIEHHUS NEpPUMETPOB, IUIOMAAel U 00BEMOB
reOMETPUUECKUX PUTryp;
7. YMEHHE MPUMEHATh U3YyUCHHbIE MOHATHS, PE3YIbTaThl, METOABI JJISl PELICHUS 3a/1a4 MPAKTUYECKOT0 XapakTepa M 3a/ad U3 CMEKHBIX JUCLUIUIMH C
HCI0JIb30BAHMEM ITPU HEOOXOMMOCTHU CIPAaBOYHBIX MaTEPUAIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA.
B pesynbrare usyuenus kypca «l'eomerpusi» B 9 kitacce y4eHUK Hay4HUTCs:
I'eomeTrpuueckue purypsol
¢ OnepupoBaTh NOHATUSAMU: PABUILHBI MHOTOYTOJILHUK; KacaTelbHasi K OKPY>KHOCTH;
¢ u3BJIeKaTh HH(OPMALKIO 00 N3ydYaeMbIX T€OMETPUUECKUX (QUTYpaxX, MPEACTABICHHYIO Ha YepTeXkax B SBHOM BUJIE;
¢  [IpUMEHSTH JJIS pelIeHus 3a/1a4 reoMeTpuueckue (GpakTbl 00 U3ydyaeMbIX F€OMETPUYECKHUX (PUrypax, eciu ycIoBUsl UX IPUMEHEHUS 3a/1aHbl
B SBHOH (opMme;
¢  UCIOJIb30BAaTh CBOWCTBA M3y4aeMbIX T'€OMETpHUECKUX (GUTYp AJIsl pelIeHHs] TUIOBBIX 3aJay, BOSHHUKAIOIIMX B CUTYal[UsSX MOBCEAHEBHOMN
KU3HH, 337a4 IPAKTUYECKOTO COIEPKAHUS.
N3mepennsi M BbIYUCICHHUSA
¢ Pemath 3aJaud Ha HAXO0XJAEHUE TEOMETPUYECKUX BEJIMYMH N0 o0pa3luaM WIM alropurMaM, HCIOJIb3ysl CBOMCTBA M3y4aeMbIX
reOMETPUYECKUX (PUT'YP U MX OTHOLIEHUH;
¢ [pUMEHATh 0a30BbIE TPUTOHOMETPUUECKHE COOTHOIIECHUS /ISl BBIYUCIICHUS IIMH, PACCTOSHUM, IUIOMaAed B MPOCTEHIINX CIIydasX.
I'eomeTpuueckue nocTpoeHust
¢ l300paxkaTh n3yyaeMble reoMeTpuyeckre (PUrypbl OT pyKH U C IOMOIIBIO JTMHEHKN U LIUPKYJIS WIM KOMIBIOTEPHBIX HHCTPYMEHTOB;
¢ BBINOJIHATH POCTEHIIINE NOCTPOSHHSI HA MECTHOCTH, HEOOXOIMMBbIE B pEalIbHON JKU3HH.
I'eomeTpuueckne npeodpa3zoBaHus
¢ Crpouts urypy, CAMMETPUUHYIO JaHHON (UIype OTHOCUTEIBHO OCH U TOUKH;
¢  pacro3HaBaTh JABWKEHHE OOBEKTOB B OKPYXKAIOLIEM MUPE;
¢  pacno3HaBaTh CUMMETPUYHbIE (PUIYPBI B OKPY)KAIOIIEM MHpE.
BexkTopsl 1 KOOPAMHATHI HA IVIOCKOCTH
¢ OnepupoBarb Ha 0a30BOM YpOBHE MOHATHSMHU: BEKTOP, CyMMa BEKTOPOB, POU3BEICHUE BEKTOpA Ha YUCIIO0, KOOPAMHATHI Ha INIOCKOCTH;
¢ omnpenenats NpUOIMKEHHO KOOPIMHATHI TOUKHU MO €€ N300pakeHUI0 Ha KOOPAWHAT- HOM TUIOCKOCTH;
¢ UCIOJIB30BATh BEKTOPBI AJIS PELIEHHS MPOCTEUIINX 3a7ja4 Ha ONPEAEIEHUE CKOPOCTH OTHOCUTEIBHOTO JBH)KCHHUSI.
B pesynbrare usydyenus kypca «l'eomerpus» B 9 Kiacce y4eHUK HOJYYUT BO3MOXKHOCTD:
I'eomeTpuuyeckue purypbl
¢ CamocrosATenbHO (HOPMYIMPOBATh OIpPENEICHUS] U3YYaeMbIX T'€OMETPUYECKUX (Uryp, BBLABHraTh TUIIOTE3bI O HOBBIX CBOWMCTBaX M
MPU3HAKAX U3YYaEMBIX T€OMETPUUECKUX (UTyp U 0OOCHOBBIBATH WJIM OINPOBEPraTh UX, 0000IIATh WIM KOHKPETHU3UPOBATh PE3yJabTaThl Ha
HOBBIE KJIACChl (PUTyp, MPOBOJAUTH B HECIOKHBIX CIydasX KIacCU(UKAIMIO PUTYp 110 pa3IMYHBIM OCHOBAHHSIM;
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HCCIIEIOBATh YEPTEXKHU C M300paKEHNEM H3YUaeMbIX T€OMETPUIECKUX (PUTYp, BKITIOUAss KOMOUHAIIMH (QUTYP, U3BJIEKATh, HHTEPII PETUPOBATH
1 Tipeo0pazoBbIBATh NH(OPMAIIHIO, TPEACTABICHHYIO HA YepTexkax;

pemaTh 3aJa4d TeOMETPUYECKOTO COJEPKAHUS, KACAIOMIETOCs M3y4aeMbIX I'€OMETPUYECKUX (PUTYp, B TOM YHCJIE B CHTYyalUsX, KOTIa
QITOPUTM DPEIICHHUS HE CIEAYeT SIBHO W3 YCJIOBHSA, BBHINMOJHATH HEOOXOMUMBIC IJISi pEIICHHs 3aJadd JOIMOJHHUTEIbHBIE TOCTPOCHUS,
MCCIIEI0BAaTh BOBMOKHOCTh IPUMEHEHUS TEOpeM U (opMyI IIst pereH s 3a1a4;

(bopMynHUpOBaTh U IOKa3bIBATH TEOMETPUIECKHUE YTBEPKIACHUS OTHOCUTEIFHO U3y4aeMbIX QUTYp;

COCTABJIATH C MCIIOJI30BAHHEM CBOMCTB M3ydaeMbIX T€OMETPUIECKUX (UTYp MaTeMaTHIECKUE MOJIEIH JIUISl PEIICHHUS 3a]ad PAaKTHIECKOTO
XapakTepa | 3aJa4 U3 CMEXHBIX TUCIUTUIMH, HCCIEA0BATH MOydEeHHBIE MOJETH H HHTEPIPETHPOBATh PE3ybTaT.

I/I3Mepe}mﬂ U BBIYUCJICHUSA

¢

OnepupoBaTh MUPOKUM HAOOpPOM (OPMYNT Ha BBIYMCICHHUE TP PEIICHUH CIOXKHBIX 3a7ad, B TOM YHCIE W 3aJa4 Ha BBIYHUCIECHUE C
MPUMEHEHUEM TPUTOHOMETPUH;

onepupoBaTh (GOPMYJIaMH, BBIPAXKAIOIIMMUA CBOWCTBA M3ydaeMbIX (PUTYp, TIPU pEIIEHUHW 3a7ad B JAPYTUX YYEOHBIX MpeaMeTax U TpHu
MIPOBEJACHUH HEOOXOIUMBIX BBIUYHNCICHUHN

B peaJIbHOM KU3HMU.

I'eomeTpruyeckue nocTpoeHust

¢

CBoOoaHO BHafeTh TpUEMAMU TOCTPOEHUS (UTYp C TIOMOIIBIO NBIKCHMM M TIpeoOpa3oBaHMs IMOJI00Ms, a Takke KOMOWHAIASIMH
JBYKCHUM, TBWKEHUN U TTPe0Opa3oBaHU.

I'eomeTpuueckune npeodpa3zoBaHus

¢
¢
¢

¢
¢

Brnagetp MOHATHAMEU «IBMKEHHE» U «IIPe0Opa30BaHUE» KaK METAIPEIMETHBIMHU MOHATHIMU;

OTIepUPOBATh NOHATUIMHU «JIBUKEHUE» U «IIpeoOpa3oBaHue 000U Al 000CHOBAHUI;

MCI0JIb30BATh CBOMCTBA IBIKEHUI U TPeoOpazoBaHui 1Jis MPOBEACHHS 000CHOBAHUS U JOKA3aTEIbCTBA YTBEPKACHUN B TEOMETPUH U
JIPYTrUx y4eOHBIX ITpeIMETax;

0JIb30BaThCs CBOMCTBAMU JBM)KEHUHN U MpeoOpa3oBaHUii IPH pElIeHNUH 334a4;

MIPUMEHSTH CBOMCTBA JABIKEHUN U IPUMEHSATH MOJ00UE 17151 HOCTPOSHUI U BHIYMCIICHU.

BexkTopsl 1 KOOPAMHATHI HA MJIOCKOCTH

¢

OHepI/IpOBaTB MOHATHAMU: BECKTOP, CyMMa U Pa3HOCTb BEKTOPOB, ITPOU3BCACHNEC BCKTOPA HA YUCIIO, CKAJAPHOC MMPOU3BCACHUC BCKTOPOB,
KOOpAUHATBI Ha IINIOCKOCTH, KOOPAUWHATBLI BEKTOPA,

BJIaACTb BEKTOPHBIM U KOOPAWHATHBIM MCTOJOM Ha IINIOCKOCTH JIA PCHICHUA 3a/la4 HAa BBIYUMCIICHHUC U NOKA3aTC/IbCTBA,

BBIIIOJIHATE C MOMOIIBKO BEKTOPOB U KOOPAHWHAT HOKA3aTCIIbCTBO HU3BCCTHBIX €MY I'€COMCTPHYCCKUX q)aKTOB (CBOﬁCTBa CpeaHUX HHHHﬁ,
TEOPEM O 3aMCUATCIIbHBIX TOYKAaX U T. H.) " 110JIy4aTb HOBBIC CBOMCTBA U3BECTHBIX (1)I/Il"yp;

HCIIOJIb30BATh YPABHCHU A q)Hl"yp I pEeIICHUSA 3a/1a9 U CaMOCTOATCIIBHO COCTABJIAITh YPABHCHU A OTACIBHBIX IIJIOCKUX (l)I/Ipr;
HCIIOJIb30BATh IMMOHATHA BEKTOPOB U KOOPAUHAT IAJIA PCIICHUA 3a1a4 110 (I)I/I3I/II(€, FCOFpa(l)I/II/I " Ipyrum y‘le6HHM npeameTam.



COAEPKAHUE YYEBHOI'O IPEIMETA «'EOMETPUS» (9 kaacc)
[ToBTOpenue (2 yaca).
Tema 1. «Bexrops» (10 yacos).
Obs3amenbhblil MUHUMYM COOEPAHCAHUSL 0OPA308AMENLHOL 001ACMU:

Bekrop. [Inmuna (Monynb) BekTopa. PaBencTBo BekTOpoB. Omepamuy Haj BEKTOpaMH: YMHOKEHHE BEKTOpa Ha YHCIO, CIOXKEHHE, Pa3IoKEeHUE IO

IBYM HEKOJUIMHEApHBIM BeKTOpaMm. [IpuMeHeHne BeKTOPOB K PEHICHHIO 3a/1a4.
Tema 2.«Meton koopauaaT) (12 gacos).
Obs3amenbHblil MUHUMYM COOEPAHCAHUS 00pA308aMENbHOU 00IACTU MAMEMAMUKA.:
Koopaunats! BekTopa. [Ipocreiimne 3a1aun B KOOpANHATAX. YPaBHEHUE OKPYKHOCTH. Y paBHEHHUE MPSIMOIL.
Tema 3. «CooTHOIEHHS MEXTy CTOPOHAMH U YTIIaMH TpeyroyibHuKa. CKalsipHOE POn3BeIeHHe BEKTOPOB» (14 gacoB).

Obsa3amenvhblti MUHUMYM COOEPIHCAHUSA 0OPA308aMENbHOU 001aCMU MAMEMAMUKA:

Cunyc, kocunyc u TanreHc yriaos ot 0° go 180°. Yron mexay Bekropamu. TeopeMa CHHYCOB U TeopeMa KOCHHYCOB. [IpuMeps! uX npumMeHeHus Jist
BBIUMCIICHUS] DJIEMEHTOB TpeyroibHuKa. dopMmyrna, BbIpakaromas IUIONIaas TPEYrojdbHHKA Yepe3 ABE CTOPOHBI W Yroi Mexay Humu. CKamsipHoe
MIPOU3BEICHNE BEKTOPOB.

Tewma 4. «J/InmrHa OKPY>KHOCTHU U TUIOMAAL Kpyray (12 gacos).

Obs3amenvublli MUHUMYM COOEPIHCAHUSA 00PA308aMeNbHOL 001acCmU MAMeMamuKa

Bnucannble U onucaHHble MHOTOYTOJIbHUKHU. [IpaBunbHble MHOTOYroJibHUKH. CymMMa YIJIOB MPaBHWJIBHOIO MHOTOYTrOJbHUKA. J[JIMHA OKpPY>KHOCTH,
quCcIo T JyiHa Ayru. [lnomans kpyra u miaoniaab cekropa. BrncanHbsle 1 onucaHHbIe OKPY>KHOCTH MPaBUIBHOIO MHOTOYTOJIbHHUKA.

Tema 5. «/{susicenuer (5 uacos). Mamepuan noonexcum usyuenuro, Ho He exkouaemcs 8 Tpebosanus Kk ypoeH0 N0O20MOBKU Y4eHUKOS.

Obs13amenbHblil MUHUMYM COOepIHCAHUSL 00PA308AMENbHOU 00IACTU MAMEMAMUKA.

[Ipumeps! newxenuit puryp. Cummerpus guryp. OceBasi CUMMETPUS U MapajuienbHbIi iepeHoc. [IoBopoT u eHTpaabHasi CUMMETPHS.

Tema 6. «O6 akcnomax reomerpuu (2 yaca).

Tewma 7. «O600matomee mosroperne» (11 gacon).

Obs3amenvHblll MUHUMYM COOEPIHCAHUSA 0OPA308aMENbHOL 001ACMU MAMEMAUKA.

HavanpHble MOHATHS M TEOpEMbl T'€OMETPHH. TpPEYroibHHK, €ro CBOHCTBa. PaBeHCTBO M mojoOue TpeyrojlbHUKOB. PelieHue TpeyroibHUKA.
YeTbIpexyroJbHUKU U MHOTOYTOJIBHUKU. OKPYKHOCTb U KpYT. M3MepeHne reoMeTpuyecKux BeTuIuH. BeKTopsbl.



TEMATHYECKOE IIVNIAHUPOBAHUE

Ne HanmenoBanue temel Kou-Bo [Hara IIpumeyanue
\n 4acoB
IloBTOpEHUE 2 3, 7 ceHts0ps
1. | BexTopsl 10
1.1. | Ilonstue BexTopa. PaBeHCTBO BEKTOPOB. 1 9 cenTa0ps
1.2. | OTknaneiBaHUE BEKTOpPA OT JAHHON TOYKU 1 14
1.3. | Cymma nByX BEKTOPOB. 3aKOHBI CIIOKEHUS 3 16, 21, 23
BEKTOPOB.
1.4. | [IpousBeneHne BEKTOpa HA YUCIIO. 2 28, 30
CEHTSIOps
1.5. | [IpumeHeHHEe BEKTOPOB K pEIICHUIO 3a/1a4 1 5 okTs0pa
1.6 | Cpenusist IMHUS TpaNeuu 1 7
1.7. | Konmponvnas paboma Nel 1 12 oxTs16ps
2. Metoa koopauHaT 12
2.1. | PaznoxeHue BEeKTOpa 1O JIBYM HEKOJTMHEAPHBIM 1 14
BEKTOpaM
2.2. Koopaunats! BekTOpa 2 19, 21
2.3. | IIpocreitmme 3amauu B KOOpAUHATAX 2 26, 28 oxTa0ps
2.4. | YpaBHeHUE OKPYKHOCTH. Y paBHEHHUE TIPSIMON 3 9,11, 16
HOSIOPS
2.5. | Pemrenune 3anau 3 18, 23, 25
HOSIOPS
2.6. | Konmponvnasn paboma Ne2 1 30 HOAOpS
3. CooTHOIIEHUS MEKIY CTOPOHAMHU M yIJIaMH 14
TpeyrojbHuka. CkajasipHoe Npou3BeieHne
BEKTOPOB
3.1. | Cunyc, KOCUHYC TaHT€HC yria 2 2,7 nexabps
3.2. | Pemrenue 3anau 1 9
3.3. | M3ydeHue TeopeMsl O MJIOMIA N TPEYTOJIbHUKA, 2 14,16
TEOpPEM CHHYCOB U KOCHHYCOB
3.4. | Pemenue TpeyrojbHUKOB 3 21, 23 nexabps
11 sguBaps
3.5. | CkanspHoe nMpou3BeACHNE BEKTOPOB 3 13, 18, 20
SIHBapsI
3.6. | Pemenue 3agau 1 25




3.7. | [ToBTOpPUTEIBHO-0000IIAOIINI YPOK 1 27 auBaps
3.8. | Konmponsvnas paboma Ne3 1 1 ¢ghespansn
4. | JnuHA OKPYKHOCTH M IJIOIIAb Kpyra 12
4.1. | BnucaHHBIE U ONTUCAHHBIE OKPYXHOCTH 2 3, 8 deBpans
MIPABWJIBHOTO MHOTOYTOJTbHHKA
4.2. | Pemenue 3aqa4 1 10
4.3. | IlocTpoeHne mpaBUIBHBIX MHOTOYTOJIbHUKOB 1 15
4.4. | InuHa OKpYKHOCTHU 1 17
4.5. | [Inomane kpyra 2 22,24
beBpasis
4.6 | Pemenue 3amau 3 1, 3, 10 mapra
4.7. | I[loBTOpHUTENEHO-0000IIAOIINI YPOK 1 I5mapra
4.8. | Koumponvnas paboma Ned 1 17 mapma
5. JABu:xenune 5
5.1. | Ilonstue aemwxeHust. CuMMeTpuUs 1 22
5.2. | IapannenbHbIN EpEeHOC 1 24 maprta
5.3. [ ITooport 1 5 ampens
5.4- | Pemenue 3amau 2 7,12
5.5.
6. 006 akcuomax reoMmeTpuu 2 14, 19
7. IloBTOpEHUE 11
7.1. | Pemrenue 3anau 9 2lamp - 21mas
1.2. | Hmozoean konmponvnas paooma 2 19 man
Hroro gacos 68




KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

N Jara K -Bo [Tnanupyemsle pe3yabTaThl
0
) Tema pazzaena, Tema | yac MeETanpeIMETHRIC YHUBEPCATbHBIX yIeOHBIX nericTBuit (YV,
n/m | Tlnan | ®axr P ’ HpeIMETHEIC JUYHOCTHBIE P YHUBCP yq (CA21Y)
YPOKa I03HAaBATECJIbHEIC peryJIsITUBHBIC KOMMYHUKATUBHBIE
1 [oBTopenwue. 1 | 3HaTh ¥ yMeTh IPUMEHATH Beipaxkatb [Mepenaror
Pemenne 3anau. TEOPETUYECKUI MaTepHall, U3y4eHHBIH | MOJOKUTEIBHOE OT- COZIepKaHuE B
2 [oBTopenwue. 1 | B Kypce reomerpuu 8§ Kjacca npu HOIIIGHHE K TPOIIECCY | CXKaToOM BUIE, Ompeenerie e
Pemenue 3anay. pEeLIeHUH 3a1a4 Ha IOBTOPEHUE TIO3HAHUS, CTPOSIT JIOTHIECKHUE P
. | YI; pabora mo Ymerb
MPUMEHSTh TIpaBuia | IeNH PacCyXICHUH
ETIOBOTO COCTaBJIIEHHOMY NPE/ICTABIATh |
TUIaHY M CPAaBHHMBAIOT | OTCTaMBaTh CBOIO
COTPYAHUYECTBA;
CBOM pelIeHus ¢ TOYKY 3peHHS,
OLIEHUBATh CBOIO
aNrOpUTMOM apryMeHTHpOBaTh
y4eOHYI0
peuieHus 3anaq.
JIeATENbHOCTB,
HaCTpanBaTbCd Ha
M3y4eHue npenMera
BekTtopsl, 10 yacoB
1/3 IlonsaTHe BekTOpA. 1 3HaTh NOHATHSA: BEKTOp, HAYAJIO U Beipaxathb Crpost BHOCAT KOPpEKTHUBBI AJleKBaTHO
PaBeHCTBO KOHEII BEKTOpa, HYJIEBOH BEKTOP, TIOJIOKUTENNBHOE OT- JIOTUYECKHE LEeTn W JIONIOJIHEHHE B UCTIONIB3YIOT CBOIO
BEKTOPOB. KOJUTMHEApHBIE, COHAIIPABJICHHBIC, HOILIGHHE K MPOLIECCY | paccykAeHUH CIIOCOOBI CBHX peub [uis
MPOTHBOIMOJIOKHOHAIIPABJICHHbIC MO3HAHUSA Beigensror pelieHui JCKYCCUH U
BEKTOPBL. Y MeTh H300paXkaTh BEKTOpbL. | OCo3HaBaTh CBOM KOJIMYECTBCHHBIC BepHo coctaBsitor apryMeHTalu:
214 OTkiaapIBaHue 1 | 3HaTh ompeneneHue BEKTOpa U paBHBIX | TPYAHOCTH U XapaKTEPUCTUKU IIJ1aH BBIIIOJIHEHUS CBOEH MO3UITUN
BEKTOpPA OT JaHHOU BekTOpoB. Hayuurthcst 0003Ha4aTh 1 CTPEMHUTLCS K HX 00BEKTOB, JIeCTBUI VYcranaBauBarT U
TOYKH n300pakaTh BEKTOPHI MPEOIONICHUIO, TAI0T | 3aAaHHble cnoBamu | IIpensocxuinaror CPaBHHBAIOT
3/5 Cymma 1Byx 1 3HaTh ONEPALUIO CYMMBI JIBYX CaMOOILIEHKY CBOMX Coznator BpPEMEHHbBIE pa3Hble TOUKU
BEKTOPOB. 3aKOHBI BEKTOPOB, 3aKOHBI CIIOMKEHHS NeicTBuiA CTPYKTYPY XapaKTePHCTUKU 3peHus, 3aTeM
CIIOXKEHUS BekTopoB. [IpaBmiio nmapamnenorpamma | PopMupoBath B3aMMOCBS3EN JOCTHKECHHSA IPUHAMAIOT
BekTOpoB. [IpaBmio MIOJIOKUTENBHOE CMBICIIOBBIX pe3ynbpTarta OKOHYATEJIbHOE
napajuleliorpamMmma. OTHOILIEHHE K yuéOe, | eIUHUI] TeKCTa (oTBeuaroT Ha BOIIPOC | pelIcHHe
4/6 CyMMa Heckonmbkux | 1 3HATh ONEpPAIMIO CyMMBI TPEX 1 Oonee | HKEJaHHE Conocrapisor «xorma Oyzer [Tnarupyrot obmrwe
BEKTOPOB. BEKTOPOB. YMETH CTPOUTH BEKTOP, pHOOpETaTh HOBBIE | XapaKTEPHCTUKH pe3yabTar?» CIIOCOOBI PEeleHUs
paBHLIﬁ CyYMME€ HECKOJIBKUX BEKTOPOB, 3HAHUA. 00BEKTOB I10 Paboraror 1o C JOCTAaTOYHO
HCIIOJIb3Ys IIPaBUJIO MHOI'OYTOJIbHHUKA qDOpMPIpOBaTL OTHOMY WJIN COCTaBJICHHOMY TOYHO U ITIOJIHO
5/7 Beruutanue 1 3HaTh OIEPALMIO BEIYUTAHUSA IBYX HABBIKHW aHAJIM3a, HECKOJIbBKNM IUTaHY U CPaBHUBAIOT BBIPpAXXaKOT CBOU
BEKTOpPOB BEKTOPOB, IPOTUBOIOJIOKHBIX TBOp‘-IeCKOfI IpU3HaKaM, CBOH PEIICHUS C MBICJIN TIO
BEKTOPOB AKTHUBHOCTH BBISABIISIFOT ANrOPUTMOM peIeHuIo 3a1a4
6/8 YMHOXEHUE 1 [103HAKOMUTBCS C TIOHSITHEM dopmHpOBaTH CXOACTBA H peIeHns 3anad.
BEKTOpA Ha 9HCIIO «yMHOXCHHE BEKTOPA Ha YHCIION. IIETIEBBIC YCTAHOBKH pasznuaust YETKO POSKTHPYIOT | YMEIOT CaymaTh
Hayuntbest hopMyIMpoBath cBoiicta | YICOHO¥ COBEpIIICHCTBYIOT | MapIIPYT PEIICHUS Apyr Apyra,
JeATEBHOCTH HaBBIKH PELICHUS 3a7ad, 3aKperusist JIOCTaTOYHO TOYHO

YMHOXEHHA BEKTOpA HA 9Y1CIIO,
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HAay4UTHCS CTPOUTH BEKTOD, DopMupoBaTH 3a1ad4 110 TEME, MPONIECHHBIN U TIOJIHO
YMHOKEHHOE Ha YUCIIO0 HABBIKH COCTABJICHHS | BBLACIAIOT TOIBKO MaTepHa MOKa3bIBAIOT CBOIO
719 ITpumenenne ITo3HakOMUTECS € onepanusaMH aJropuT™Ma CYILECTBEHHYIO CamocToATebHO TOYKY 3pEHH IIpU
BEKTOPOB K CIJIOKEHUS], BEIYMTAHUS, yMHOKEHHS BBIIIOTHEHUS 4acThb Ul pemeHus | GopMmynupyor pelIeHnH 3a1a4
pELICHHIO 3a1a4 BEKTOpa Ha yncio. HaydnTecs 3aJlaHus, HABBIKOB 3a1a4 MO3HABATENILHYIO OOMeHHBaIOTCS
IIPUMEHATH CBOMCTBA AEHCTBUN HaJ BBINIOTHEHNS YcraHaBIUBaOT LEIb U CTPOSIT 3HAHWAMH MEKAY
BEKTOPaMH IIPU PEIIEHUH KOHKPETHBIX | TBOPYECKOIO MPUYUHHO- MapHIpyT peIIeHHs YJICHAMH TPYIIIIEI
3aj1au. 3a/laHus. CIICICTBEHHBIE B COOTBETCTBHU C JUISL IPUHATHA
8/ Cpensist TUHUA ITo3HAaKOMUTBCS C IOHATUEM CPEIHSIS ®opmupoBaTh CBSI3U ICUIS 3¢ dexTUBHBIX
10 Tparnenuu JIMHUS TPAIELUH, TEOPEMOM O cpefHel | HaBBIKM aHAIN3a, [Ipoextupyror COBMECTHBIX
JIMHUM Tpameuuy, HayduThCs peuaTh COIOCTaBJICHHA, Mapmpyrt peeHui
3aa4n. CpaBHEHUS HpeoAoIeHUs VYMeroT 6path Ha
9/ Pemenne 3anau HayuunTtbcs pemats npocreiimme 3aTPy/AHCHUH B ce0s1 MHUIIMATUBY B
1 TeOMETPUUECKHE 3a]a4ll , OITUPAsICh Ha 00yJeHnH uepes OpraHu3aIx
paHeC U3YyYCHHBIC CBOMCTBa BCKTOPOB, BKJIKOYCHHUEC B HOBBIC COBMCCTHOI'O
HaXOJUTh CPCIHIOIO JIMHUIO TpaICuu BUJIBI ICATEIIBHOCTH NeACTBHSA
TI0 33/IaHHBIM OCHOBAHUSIM. 1 popmeI Perynupyrot
10/ KonTposbHas Hay4uThcsi MpUMEHSATh TEOPETHYECKHUI COTPYAHUYECTBA COOCTBEHHYO
12 pabota Nel mo MaTepuall, U3y4eHHbIH Ha JIeATENIbHOCTh
Teme: «BexkTopsn» NPEeABIAYIINX YPOKaX, Ha MPAKTHKE. HIOCPEICTBOM
ITUCbMEHHOM PEYH.
MeToa KoopauHar, 12 yacoB
1/ Pasnoxenune ITo3HaKOMUTBCS C IOHATHEM DopmMuUpOBaTh Beiensate u CpaBHHUBATH CBOH JocratouHo TOUHO
13 BEKTOpa 110 IByM HEKOJUIMHEAapHBIX BEKTOPOB, C JIEMMOH | XKETaHHSA OCO3HABaTh | (OPMYIHPOBAThH croco0 nelcTBHs ¢ U TIOJTHO
JaHHBIM CBOU TPYIHOCTH U npobiemy U3BECTHBIM MOKAa3bIBAIOT CBOIO
HEKOJUIMHEapHBbIM CTPEMMTBCS K UX Bri6upatsb aJIrOpUTMOM TOYKY 3pEHMs IIPH
BEKTOpaM MIPEOIOIEHHUIO, OCHOBAHUSA U peleHns pelleHnH 3a1a4
2,3/ Koopaunatsr [To3HAKOMUTBCS C IOHATHEM HPOSIBIISATH KPUTEPHUHU JUTS Buocuts B pemienne | D hekTuBHO
14, BEKTOpa KOOpPJIMHATHI BEKTOPA, IPABIIAMHU CIIOCOOHOCTD K CpaBHEHHUS, CBOU KOPPEKTHBBI COTPYIHUYAIOT B
15 JICHCTBHUS HaJl BEKTOpaMHU CaMOOIIEHKE CBOMX KIacCH(UKaIIH OmnpenensTs rpynnax mnpu
4/ HpOCTef/'ILHI/Ie [To3HAKOMUTECS C IIOHATHEM paauyc- ILCFICTBI/IIZ, IOCTYIIKOB 00BEKTOB IIOCJICA0BATCIIbHOCTD peuieHnu 3aaaqd
16 3a/1a4M B BekTop. HayunThest chopmymupoBath DopMHPOBATh Beinenars MIPOMEKYTOYHBIX YmMeror
KOOpIMHATAX U JOKa3bIBaTh TEOPEMY O KOOPIHHATE HOTpeOHOCTH KOJIN4ECTBEHHBIE JeUCTBUN U1t MIPEJCTABIATh
BekTopa. [103HaKOMUTBCS ¢ (POpPMYJIOH | MPHOOPETEHHSA XapaKTePUCTHKHU MOTY4YCHHUS KOHKpPETHOE
VIS BBIYMCIIEHHS KOOPAMHATHI BEKTOpa | MOTHBALUM K 00BEKTOB, KOHEYHOI O COJIEpKAHUE U
110 €r0 HAYaJIy M KOHITY. nporeccy oOy4eHus | 3aJaHHbIC CIOBaMH | pe3ysbTaTa coo0IIaTh €ro B
5/ ITpocreiimue Hayuuthbcs cpopMyIupOBaTh 1 DopmupoBaTh Beigenuts rnaBHoe | CTaBUTH yueOHYIO MCbMEHHOR
17 3aJ1a44 B IIOKA3bIBATH @opMyHy JUISI BBIYMCIICHUS CJIEBBIC YCTAHOBKH 1 CTPYKTYPHUPOBATH 3a/lavy Ha OCHOBE tbopMe.
KOOPIMHATAX KOOPJMHATHI CEPENMHBI OTPE3KA yaeOHOI 3a7a4y COOTHECEHHS TOrO, YcranaBimBaoT U
6/ YpaBHeHue TTO3HAKOMHTBCS C BBIBOIOM JEeSTENbHOCTH CamocTosTensHO 4TO YK€ U3BECTHO U CPaBHUBAIOT
18 OKPYKHOCTH ypaBHeHHs oKpyxHocTH. Hayunrbcs DOpMHPOBATBYMEHH | COCTABIIATH YCBOEHO, ¥ TOTO, YTO | pa3HbIE TOYKH
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(hopMyIHpOBaTH MOHITHE YPaBHEHUS sl HDaBCTBEHHO- AITOPUTM PELIEHUs] | HEU3BECTHO. 3peHus, IPexIe
JIMHUU Ha IUIOCKOCTH, PelIaTh 3aJja4yd. | STHYECKOTO 3a1auu ITpunumars 4yeM NPHUHATH
7/ VYpaBHenue npsamoit | 1 ITo3HaKOMUTBCS ¢ BBIBOIOM OLICHUBAaHHUS BoccranaBnuBate MIO3HABATEJIBHYIO OKOHYATENIbHOE
19 ypaBHeHHUs npsaMoil. Hayunutscs YCBauBaeMoOro MPEAMETHYIO LEJIb U COXPAHATh €€ | pelleHue
COCTaBJIATh ypaBHEHHUE MPSIMOIL 10 COJIep KAHUA CHUTYAIHIO, IIPU BBINOJTHEHUU Perynupyrot
KOOpAMHATaM JBYX €€ TOUeK, periaTh DopMHUPOBaTh OINUCAaHHYIO B yueOHBIX AEHCTBUMH, COOCTBEHHYIO
3aJa4u OCO3HAHHOCTb CBOUX | 3aJlaye, BBIACIHUTH YETKO BBIOIHATh JIeSITeTbHOCTD
8/ Pemrenue 3amad o 1 Hayuurbcs GpopMyIupoBaTh NpaBuia TPYAHOCTEH U TOJIBKO TJIAaBHOC TpebGoBanus MOCPEACTBOM
20 TeMe: «YpaBHEHHE JIeUCTBUI HaJ| BEKTOpaMHU C CTPEMJIEHMS K UX JUIS peleHns MI03HaBaTEIbHON MUCbMEHHOU pedn
OKPY>KHOCTH. 3a/IaHHBIMHU KOOPIMHATAMH (CyMMa, MpeOSIOJICHUIO, 3a/1avu. 3a/laqnd
YpaBueHue Pa3HOCTh, YMHOXKEHHE BEKTOpa Ha CHOCOOHOCTH K VYMETh BBIBOJUTE
TIPSAMOID) YHCIIO0), BBIBOAUTH (POPMYIIBI CaMOOILCHKE CBOUX CJICACTBUA U3
KOOPIMHAT BEKTOPA Y€pe3 KOOPAUHATHI | ACHCTBUM UMEIOLINXCSA B
€ro HayvaJla ¥ KOHIIa, KOOpJAHHATHI dopmupoBath YyCJIOBHH 3a/la4n
CEpEauHbBI OTPE3Ka, JJIMHBI BEKTOpA 10 ITOJIOKUTCIIBHOC JaHHbIX
€ro KOOpJANHAaTaM H T.J. OTHOIIIEHUS K Bri6upath
9- Pemienue 3anau 1 Hayuutbcs pemats npocreiime Y4CHHIO, Haubonee
11/ 3aJla4uu METOJIOM KOOD/IMHAT, MO3HABATENIbHOM 3¢ PeKTHBHBIE
21- BBIYUCTIATH JUIMHY U KOOPJUHATHI JEATENbHOCTH CTIOCOOBI PEIIeHHs
23 BEKTOpa, YToJI MEKAY BEKTOpaMHU 3a1a4u
12/ KonrtponsHas 1 Hayuutbcs npumenarts Teoperuueckuii | @opMupoBaTh
24 padora Ne2 o MaTepuall, U3y4eHHbIH Ha HaBBIKU
Teme: «Meron NPEABIAYIINX YPOKAX, Ha ITPAKTUKE camMoaHalu3a,
KOOpJAUHAT» CaMOKOHTPOJISI
CooTHOLIEHHUSI MeKIY CTOPOHAMH M YIJIAMM TPEYroJbHUKA, CKAJISIPHOE NPOU3BeIeHUe BEeKTOPOB, 14 yacoB
1/ Cunyc, KOCHHYC, 1 [To3HaKOMUTBCS C TIOHSATHEM CHHYCA, ®dopMHpOBaTh AHanu3upoBaTh Beinensior u Oco3HaBaTh
25 TaHTEHC yria KOCHHYCa, TAHT€HCA U KOTAHI'€HCa A | MOJIOXKHUTEIBHOTO 3a/1a4y, BBIACIISAA OCO3HAIOT TO, YTO Ka4yecTBO U
yrioB ot 0° o 180°. Hayuutbcs OTHOLLIEHHUSA K TJIaBHOE YCBOEHO M UTO emé YPOBEHBb YCBOCHMUS.
(hopMynHpOBaTh U IOKA3BIBATH YUEHHIO, BoccranasnuBats MOJJIEXKAT YCBOCHUIO, | YMEIOT CIIyllaTh U
OCHOBHOE TPUTOHOMETPUYECKOE MO3HABATENILHON PEIMETHYIO Cnnyarot cBoi CIIBIIIATH IPYT
TOXXIECTBO, BHIBOAUTE (DOPMYITBI ISt JeATENbHOCTU CUTYALHIO, croco0 neicTBHs C Jpyra, I0CTaTOYHO
BBIYHCIICHHS KOOPANHAT TOYKU U DopMHUpOBaATH OIMCaHHYIO B 9TAJIOHOM MIOJIHO U TOYHO
(hopMyIIBI IPUBEICHUS YCTOIUUBOU 3a/1a4e, BBIICIIUTD OreHnBaroT BBIPAXalOT CBOU
2/ CI/IHyC, KOCHHYC, 1 Hayr-]p[T},c;[ BBIBOJIUTH (bOPMyHBI, MOTHBAIINHU K TOJIBKO T'JITAaBHOC Z[OCTI/IFHYTBII\/'I MBICJIIN
26 TaHTEHC yIia CBA3BIBAIOIIKE CUHYC, KOCHHYC, po0IeMHO- JUISL peLIeHuUs pe3ysbTar YcraHaBnuBaT U
TaHTeHC, KOTAaHTeHC OJHOTO M TOrO ke | TIOMCKOBOM 3a7a4u. CraBuTh yueOHYIO CPaBHHBAIOT
yIJa, PELIaTh 3a1a4M 110 TEME. JeSTENBHOCTH Beinenars 3a/1a4y Ha OCHOBE Pa3HbIE TOUKH
3/ CuHnyc, KOCHHYC, 1 HayuuThCst BEIBOTUTH (hOPMYITY ®dopMupoBaTh 0000IIEHHBIA COOTHECEHHUS TOTO, 3peHws, IPEXKIE
27 TAHI'€HC yIja OCHOBHOI'O TPUT'OHOMETPUYECKOT O HaBBIKHU aHAJIN3a, CMBICII U YTO YK€ U3BECTHO U YEM NTPUHATH
TOXKJIECTBA, HpOCTCﬁIHHe (1)OpMyJH>I TBOp‘ICCKOfI Q)OpMaHLHyIO YCBOCHO, M TOI'0, 4YTO OKOHYATEIIBbHOE
TPUBEIEHMS], OIPENEIATh 3HAYCHUE VMHUIINAaTHBHOCTH U CTPYKTYPY 3aga49u HCU3BCCTHO. pemcHne
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TPUTOHOMETPUUECKUX (DYHKITHH 1151
yriioB ot 0° mo 180°mo 3aaHHBIM
3HAYEHHSIM YTJIOB.

4/ Teopema o Hayuuntbest popmysupoBaTh u
28 TUTOLIATH JIOKa3bIBaTh TEOPEMY O ILIOIIAIN
TpEeyroJibHUKA TpeyroJibHUKa. 3HaTh POpMYITy
IJI0UIaId TpeyroibHuka. Hayunrbcs
pemars 3a/1a4u 1o TeMe.
5/ Teopema cuHYCOB U Hayuuntbest popmysupoBaTh U
29 KOCHHYCOB JIOKa3bIBaTh TEOPEMBI CHHYCOB U
KOCHUHYCOB, ITPOBOJIUTH
JIOKa3aTeNbCTBO TEOPEMBI U IPUMEHSTH
€€ IIpU pellICHUH 3a1a4
6/ Pemenne HayunTbcst BBIBOIUTH TEOPEMBI
30 TPEYroJIbHUKOB CHHYCOB U KOCHHYCOB.
ITo3HakOMUTBCS U BBIBOAUTH
q)OpMyJ'IbI JJIA BBIYUCJICHUS TIIOIIA N
napayenorpamma. Hayuurscs pemats
3aJ]a4H 110 TEMe.
7/ Pemenne HayuuTscs pemaTs TpEYrojabHUKH I10
31 TpEyroJIbHUKOB JBYM CTOPOHAM H yroJl MeXy HUMH,
10 CTOPOHE U MPWIEKAILUM K HEl
yriam, o TpéM CTOpOHaM
8/ WzmepurenbHble Hayuutbest popmysupoBaTh U
32 paboTsl JIOKa3bIBaTh TEOPEMBI CHHYCOB U
KOCHHYCOB, (pOPMYJTY IJIs1 BEIYHUCICHUS
IJIoLAAeH TPEYT OJIbHUKA U
napaenorpamMma. I1o3HakOMUTBCS ©
METOaMH U3MEPUTENIFHBIX PaboT Ha
MECTHOCTH.
9/ Pemenue 3anau o 3HaTh NOHATHE YIJIa MEXAY
33 TeMe: BekTopamu. Hayuurscs
«CooTHomeHus (hopMynHpoOBaTH OIpeIeeHIe
MEXIy CTOPOHAMHU CKaJISIPHOTO ITPOM3BENCHNUS BEKTOPOB,
U yII1aMu pemaTth 3a1a4u 10 TEME.
TPEYrOIbHUKA»
10/ Yrom Mexy Hayuutbcst hopmynupoBaTh u
34 BEKTOPaMH. JIOKa3bIBaTh TEOPEMY O CKIIPHOM
CkanspHoe MIPON3BEACHUN IBYX BEKTOPOB B
TIPON3BEACHHUE KOOPJMHATAX, PEIATh 3aJa4H MO TEME.
BEKTOpPOB

AKTHBHOCTH
DopMHUPOBaATh
HaBBIKU COCTaBJICHHS
aNropuT™Ma
BBITIOJTHEHUS
3aJlaHusl, HABBIKOB
BBITIOJTHEHUS
TBOPYECKOTO
3a/laHusl.
DopMHUpOBaTh
noTpeOHOCTH
npuoOpeTeHNs
MOTHBAIIH K
mpoIieccy 00ydYeHuUs
DopmMuUpoOBaTh
yYMEHHS
KOHTPOJIMPOBAThH
HPOLIECC U Pe3ynbTaT
JIeATENbHOCTH

YMeTh BBIBOAUTD
CIIC/ICTBHS U3
MMEIOIINXCS B
YCIIOBHH 337241
JIAaHHBIX

YMeTb 3aMeHSATh
TEpMHHBI
OIpeIeIeHUSIMU
Brinensats
(hopmanbHyIO
CTPYKTYpY 3a/1auu
Beiienste 0OBbeKThI
W TIPOLIECCHI C
TOYKH 3pEHUS
LIEJIOTO U YacTei
Bri6upath Bu1
rpadudeckon
MOJIEIH,
aJleKBaTHOM
BBIICIICHHBIM
CMBICIIOBBIM
eIMHHLIAM
Bei6upats 3HaKO-
CHMBOJTUECKHE
CpencTBa st
MOCTPOSHHUS
MOJIENH
BeIpaxxatb cMbICT
CUTYaIlH
pas3Iu4HBIMU
CpencTBaMu
(pUCyHKH, CXEMFI,
CHUMBOJTBI, 3HAKH)
Bribupats
Hamnboree

3¢ dexTuBHBIC
CIIOCOOBI PEIICHHUS
3a/1a4n

[IpenBocxuiaoT
BpPEMCHHBIC
XapaKTePUCTUKH
JIOCTIDKCHUSI
pe3ynbpTara
(oTBeuaroT Ha BOIPOC
«korma oymer
pe3ynbTat?y
IIpoexTupoBath
MapIpyT
MPEOAOICHHUS
3aTpyAHEHUI! B
00y4eHHNH uepe3
BKJIFOYCHHE B HOBBIC
BUJbI ICATEIbHOCTHU
u GopMbl
COTPYIHUIECTBA
Oco3HaBaTh CaMoro
ce0s KaK JBIKYIIYIO
CHJTY CBOETO
Hay4eHUs, CBOIO
CIIOCOOHOCTD K
MOOMIIM3ALUK CUJI U
SHEPTUH, BOJIEBOMY
YCUIIHIO- K BBIOOpY B
CHTYalluH
MOTHBALMOHHOT O
KOH(QUINKTA, K
MPEOIOICHUIO
MPENSATCTBUN

Pa3BuBath ymeHue
HHTETPUPOBATHCS B
rpynommy
CBEPCTHHUKOB U
CTPOUTH
MPOIYKTHBHOE
B3aUMOJCIHCTBHUE CO
CBEPCTHUKAMH U
B3POCJIBIMU
VYMeroT cinymath u
CNIBIIATH IPYT
Jipyra, I0CTaTO4YHO
IOJIHO ¥ TOYHO
BBIPAXKAIOT CBOH
MBICJIN

Y cranaBiauBaroT
JIOBepI/ITeJ'H)HI:Ie
OTHOILICHUA
OnuceIBaroOT
coJiep>KaHue
COBEpIIAEMbIX
JEUCTBHUM C LEJIBIO
OpHUEHTAINH
MIPEIMETHO-
[IPaKTUYECKON WIH
Apyroi
IEeSITEILHOCTH.
Hcnone3yror
MIpaBHJILHBIE
SI3BIKOBBIE CPENICTBA
JUTsL OTOOpasKeHUS
CBOHMX MBICIICH
Perynupyrot
COOCTBEHHYIO
NIeITEILHOCTD
MTOCPECTBOM
MUCbMEHHOU peun
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11/ CkanspHoe Hayuawntbest dopmynaupoBaTs n
35 IIPOU3BENICHUE JIOKa3bIBaTh TEOPEMY O CKAJISIPHOM
BEKTOPOB. MIPOM3BEICHUM JBYX BEKTOPOB B
CaoiicTBa KOOpJUHATax, pelaTh 3a7adu 10 TEME.
CKaJISIpPHOTO
IIPOU3BEACHUSL.
12/ CkanspHoe 3HaTh U POPMYITHUPOBATH ONPEICIICHIE
36 IIPOU3BENICHUE CKaJISIpHOT O MPOU3BEICHHUS BEKTOPOB.
BEKTOPOB U €r0 Hayuuntbest popmyaupoBaTh u
CBOMCTBa JIOKa3bIBaTh TEOPEMY O CKAJIIPHOM
MPOU3BEIEHUH JIBYX BEKTOPOB B
KOOpJIMHATAaX, pelaTh 3aauu 110 TeMe.
13/ Pemenue 3anau 3HaTh U (OPMYIUPOBATH ONpE/IETICHNE
37 CKaJISIpHOT O NMPOU3BEICHHS BEKTOPOB.
14/ KonrponsHas HayuuThCst IPUMEHATh TEOPETUIECKUN
38 padora Ne3 mo Teme MaTepuall, U3y4eHHbIH Ha
NpeABLIYIINX YPOKAX, Ha MMPAKTHUKE
JJIMHA OKPY/KHOCTH M ILUIOIIAAb Kpyra, 12 yacos
1/ IIpaBunbHbII I103HaKOMUTHCSI C IOHATHEM DopmMuUpoOBaTh Co3naBathb BHocsaT KOppekTuBBl | YyaTcs pa3pelarb
39 MHOT'OYTOJIbHUK NPaBUJIbHBIM MHOIOYTOJIbHHUK. MOJNOXKHUTENBHOTO CTPYKTYPY U JIOTIOJIHEHNS B KOH(IIMKTBI, HCKATh
Hayuurbcs BbIBOIUTE GOPMYITBI A7 OTHOLIEHHUS K B3aMMOCBA3EH COCTaBJICHHBIE IJIAHBI | U OLCHUBATh
BBIUMCIIEHHS yTJIa ITPABUIIBHOIO N- YUEHHIO, CMBICIIOBBIX Oco3HaBaTh caMOro aJbTEPHATUBHBIE
YrOIIbHHKA, PEIIaTh 33a4H 110 TEME. MO3HABATENbHON €IMHUL] TEKCTA ce0s KaK JBIKYLIYIO | CIIOCOOBI pelIeHws,
2/ OKpyXHOCTb, Hayuutbest popmysupoBaTh U JIeSITENIbHOCTH, Beinenars CHUILy CBOETO MIPUHUMATD
40 OIKCaHHAs OKOJIO JIOKa3bIBaTh TEOPEMBI 00 JKEITaHMs KOJIN4ECTBEHHBIE Hay4EHUs, CBOIO OKOHYATEJILHOE
IIPaBUIILHOTO OKPY)KHOCTSIX, OITUCAHHON OKOJIO npuoOpeTaTh HOBBIE XapaKTEPUCTHKH CIOCOOHOCTD K pemieHue
MHOTIOYTOJIbHUKA U IIPABUIIBHOTO MHOTIOYTOJIBbHHKA U 3HaHUS, YMECHHUS, 00BEKTOB, MOOWITM3aLIUH CUII U Ywmeror Opath Ha
BIIUCAHHAS B BIIMCAHHOM B ITPABUIILHBIN COBEPIICHCTBOBATh 3a/IaHHBIE CJIOBAMU | DHEPIHH, BOJIEBOMY ce0sl MHULIMATUBY B
IIPABUIIBHBIN MHOTOYTOJIbHUK HMEIOLIHUECS [IpoBoANTb aHANU3 | YCHIIHIO — K BBIOOpY OpraHu3aluu
MHOTOYTOJIbHUK DopMHPOBATh CIOCO0O0B pElIeHHs | B CUTYyalluu COBMECTHOI'O
3/ DopMYIIBI IIsT TT03HAKOMUTBCS ¢ BHIBOZIOM (hopMyI, OCO3HAHHOCTb CBOUX | 3aJla4M C TOYKH MOTHBAILMOHHOT O JIeCTBUSA
41 BBIYHCIIEHUS CBA3BIBAIOIINX PaJUYChl BIUCAHHOW U TPYAHOCTEN K 3pCHUS UX KOHCI)JII/IKTa, K Hcnone3yror
1o aau OIIUCAHHOI OKPYKHOCTH CO CTOpOHOﬁ CTPEMIJICHHUS K UX PpanroOHAJIBHOCTH U IPEOAO0JICHUTIO TIIpaBUJIbHBIC
paBHIBHOIO TIPaBHJIIBHOIO MHOTI'OYTOJILHUKA. IIPEOOJICHHIO, 3KOHOMHUYHOCTH TNPEIATCTBUA SA3BIKOBBIE CPEICTBA
MHOTOYTOJIbHHKA Hay4uuTbes pelarh 3a1aum 10 TEME. CIIOCOOHOCTH K BoccranaBnuBaTh OmnpenensTs JUIsL OTOOpayKeHNUs
4/ Pertenne 3agay no TTo3HAKOMUTHCS CO CIIOCOOaAMU CaMOOIIEHKE CBOUX NpeaAMETHYIO IIOCJIEI0BATEIILHOCTh CBOMX MBICIIEN
42 TeMe: HOCTPOEHUS IIPABUIBHBIX JIeCTBUI CUTYaLUIO, MIPOMEXYTOUHBIX YMerT nepeBouTh
«TIPaBUITBHBIN MHOTOYTOJIbHUKOB. Hayunthes D@opMHUpPOBATH ONHCAaHHYIO B IeUCTBHUHA st KOH(DIIUKTHYIO
MHOT'OYT'OJIbHUK BBIBOJUTH (DOPMYIBI TSI BEIYHCIICHHS YCTOHYHBYIO 3a/1a4e, BBIACINTD MOTy4CHUSA CHTYaInIo B
IUIOIAAY TIPABUILHOIO MOTHUBALMIO K TOIIBKO IIABHOE KOHEYHOT 0 JIOTUYECKUII II1aH U
MHOI'OYT'0JIbHUKA, €10 CTOPOHBI U Hp06J'I6MHO- UL pETIEHUS pe3yabpTaTa paspemaTth 3Ty
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paauycoB BIIUCAHHON M ONTMCAaHHOU
OKpYKHOCTEH, popmyry,
BBIPAXKAIOIYIO IJIOIIAb
TpeyrojabHHUKa uepe3 NepuMeTp 1
paanyc BIIMCAHHOM OKPYXHOCTH,
CTPOUTH NPaBUIIEHBIE
MHOTOYTOJIbHUKU

IO CKOBOM
JIeATEeIILHOCTH
DopMHUPOBaATh
HABBIKOB
OpraHu3auu
aHaJii3a CBOeH
JIeATEIILHOCTH

5/
43

JlniHa OKpy>KHOCTH

[To3HaKOMUTBCS ¢ BBIBOIOM (DOPMYJIHL,
BBIPAXKAOIIEH UTMHY OKPYKHOCTH
yepes e€ panuyc, 1 GOpMyIIbI ISt
BBIUUCIICHUS JJTUHBI TyTH OKPYKHOCTH
C 3aJJaHHOM TPajlyCHON MepOH.
Hay4uthbcs pemarte 3a7a4uu 1o Teme.

DopMHUPOBaTh
HaBBIKH PabOTHI 110
ANrOpUTMY
DopMHUpOBaTh
HaBBIKM caMOaHaJIn3a
U CaMOKOHTPOJIS

6/
44

Pemenue 3amau no
Teme: «JlnuHa
OKPY>KHOCTH

[To3HaKOMUTBCS ¢ BBIBOJOM (POPMYIIBL,
BBIPAJKAIOLLEN UIMHY OKPYKHOCTH
yepes e€ panuyc, 1 GOpMyIIbI ISt
BBIUHCJIICHUA JJIUHBI AYTU OKPYXXHOCTH
C 3aJJaHHOU I'paJyCHOW MEPOH.
HayuuThcst pemaTh 3a/1a44 MO TEME.

7/
45

ITnomane kpyra u
KpPYTrOBOT'O CEKTOopa

I103HaKOMUTBCS C IOHATUEM KPYTOBOI
CEKTOp M KPYTOBOM CErMEHT, C
BBIBOJIOM IIJIOIIAAU KPYTOBOI'O
CEKTOpa M KPyroBOI'O CETMEHTA.
HayunTbes pemaTs 3a1a4u 110 TEME.

8/
46

9/
47

10/
48

11/

Pemenue 3aga4 mo
TeMe: «Ilnomans

Kpyra 1 KpyroBoro
CEeKTOopa»

[To3HaKOMUTECS C BEIBOAOM (hOPMYIIBI
wionaay kpyra. Hayantees pematsb
3aJlauu [0 TEMeE.

Hayuutscs pemats 3agaun Ha
NpUMeHeHHe GOopMYIIbI s
BBIUUCIIEHHS IUTOIIA 1, CTOPOHBI
MIPaBUJIBHOTO MHOTOYTOJIbHUKA U
pazauyca BIHCAaHHOW OKPY>KHOCTH

Hayuutscs pewats 3agauu ¢
TIpUMEHEeHHEeM (OpMYIL,
(hopMyIHpOBaTH OIPEAETECHHS
MIPaBWJIBHOTO MHOTOYT OJIbHUKA,
JIOKa3bIBAaTh TEOPEMEI 00
OKPY’KHOCTSIX, OITMCAHHBIX OKOJIO
MIPaBUIIBHOTO MHOTOYTOJIbHUKA H
BITMCAHHBIX B HUX.

Hayuutscs pemats 3a1auu Ha

3aJaui.
Beibupars,
COTIOCTaBJISITh U
000CHOBBIBATh
CIOCOOBI peleHHs
3a1a4

ITpumensrts
METO/IBI
MH(POPMALIMOHHOTO
TIOMCKa
CTpyKTypHpOBaThH
3HaHUA

Bri6upats
Haubonee

3 peKTHBHBIC
CIOCOOBI PelICHHs
3a/a4n

IIpoexTupoBats
MapuipyT
MIPEOI0TCHUS
3aTpyIHEHUH B
00y4eHHNH uepe3
BKJIFOUCHHE B HOBBIE
BUJIBI JIEATEIBHOCTH
u GopMbl
COTpYAHUYECTBA
ITpunumars
MI03HABATENIBHYIO
LIEJIb, COXPAHATH €€
TIPY BBITIOTHEHUH
yueOHBIX ACHCTBUH,
PEryanpoBaTh BeCh
mporecc ux
BBITIOJIHEHUS U YETKO
BBITIOJTHSATh
TpeOOBaHMUS
[I03HABAaTEJIbHOM
3a/a4n.

3a/ady uepes
aHaJIN3 yCIOBUIL.
JloCcTaTOYHOTOYHO
U TIOJTHO
MOKAa3bIBAIOT CBOIO
TOYKY 3pEHHS IPU
pelIeHnH 3a1a4
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49

MIOCTPOCHHE TIPABUIIBHOTO
MHOTOYTOJIbHHKA, ()OPMYIIUPOBATH U
OOBSCHATH MMOHATHS JJTHHBI
OKpY>KHOCTH, IIOIIAIH KpYyra, JUINHBI
JyTH, INIOMag KPYroBOIO CEKTOpa U
KpPYTOBOT'O CETMEHTA.

12/ Kontponsnas Hayuurtbcs npuMeHsTh TEOpEeTHUECKUM
50 pabora Ne4 o Teme MaTepHa, U3yuYeHHBIH Ha
MpEebLAYIINX YPOKaX, Ha MPAKTHUKE
JIBu:kenue, 5 yacon
1/ OTtoOpaxxeHue ITo3HaKOMUTBCS C TIOHSATHEM ®dopmupoBaTh Oco3HaHHO U Cnuyarot cBoi YMeIoT ¢ TOMOIIBI0
51 TUIOCKOCTH Ha ceOsl. 0TOOpakeHne MIIOCKOCTH Ha ceOsl, HaBBIKM OCO3HAHHOT'O | IPOU3BOJIBHO croco0 aercTBus ¢ BOIIPOCOB
[Monsitne noHsATHE ABMKeHUs. [lo3HaKOMUTBCS BbIOOpa Hanbosee CTPOUTH pEUeBbIC 3TaJIOHOM JI0OBIBAaTh
JBYDKEHUS. CO CBOMCTBaMH JIBUKEHUS, OCEBOM 1 3¢ peKTUBHOTrO BBICKa3bIBaHUS B IIpoexTupyror HEJI0CTAIOLIYIO
CaoiicTBa LIEHTPaIbHON CUMMETPUEH. criocoba pereHus YCTHOHU U Mapupyr nHpopmanuio
JIBUKEHUS. dopmupoBaTh MUCBMEHHOU (hopMe | MPEOTOICHHS [Tnanupyrot obduire
2/ Pemenue 3aga4 no Hayuurscst popmynupoBath yCTOIuuBON BoccranaBnuBaTh 3aTpyAHEHHI B CIOCOOBI pPelICHHS
52 teme: «llonsTue oIpeJieNieHNe MapajleIbHOrO MOTHUBAIMH K MPEAMETHYIO 00y4eHHH uepe3 Ymeror Opath Ha
nBwkeHus. OceBas nepeHoca v NoBOPOTa, OCYIECTBIIATh aHaIu3y, CHUTYaIHIO, BKJIFOUCHHUE B HOBbIE | Ce0S MHMIMATHBY B
U LIEHTPajbHask napa’juieNIbHbIA IepeHoC U TIOBOPOT HCCIIEIOBaHUIO OIMCAaHHYIO B BUJIBI IESTEIBHOCTH OpraHu3aIH
CUMMETPHSI» ¢duryp 3a/1ayue, BbIACIUTh 1 Gopmel COBMECTHOI'O
3/ [TapannenbHblit ITo3HaKOMUTBCS C IOHATHEM TOJIBKO TJIABHOE COTPYAHUYECTBA JercTBuUs
53 epeHoC napasuleNIbHbIN IEPEHOC. I pCHICHUA
I1o3HaKOMUTBCA € YTBEPXKIEHHEM, YTO 3anaqu.
IapaJIJIeNIbHBIN IEPEHOC — €CTh
JBikeHue. Hayaurtscst pemars 3a1auu
T10 TEME.
4/ IToBopor ITo3HaKOMUTBCS C IOHATUEM IIOBOPOT.
54 OcCBOUTH MpaBUiIa IOCTPOSHUS
reoMeTpuueckux Quryp c
HCTIONIb30BaHUEM TIOBOPOTA.
ITo3HaKOMUTBCS ¢ YTBEP)KIECHUEM, YTO
TIOBOPOT — €CTh ABMKEHHE.
5/ Pemenue 3amau Hayuntbcst 0OBACHATD MOHATHS
55 JBIDKEHUSI, OCEBOH U IIEHTPaIbHOMN

CHMMETPHH TTapajuIeNIbHOTO IIEpeHoca
1 TIOBOPOTA, WILTFOCTPUPOBATH TIPABHIIA
TIOCTPOEHHS TE€OMETPHUIECKUX (QUTYp C
HCIIOJIb30BAHUEM OCEBOM U
LIEHTPaJIbHOW CUMMETPUU
MapaJJIeTbHOTO MIEPEHOCA U IIOBOPOTA.
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00 akcuomax reomeTpum, 2 4acoB

1/ 00 akcunomax ITo3HaKOMUTBCS C AKCMOMAMHU, dopmupoBaTh CamocTosTeNnbHO Boiensarts u OrnuceiBaTh
56 TUTAHUMETPUH TTOJIOKCHHBIMY B OCHOBY M3yYCHUS HaBBIKH PaOOTHI 1O CO3I1aBaTh 0CO3HABaTh TO, YTO coJiepKaHue
Kypca reoMeTpud. [103HAKOMUTBCS € ANTOPUTMY aJTOPUTMEI YK€ YCBOCHO M UTO COBEpIIACMBIX
OCHOBHBIMH ATAllaMHU Pa3BUTHS ®dopMHpOBATH JIESITEIBHOCTH TIPH | €MIE MOJICHKHT JIEHCTBUH C TEITBIO
reoMeTpun. Pemath 3aaa4m. YCTOHUUBOM peIIcHAN IPOOJIEM | YCBOCHHIO, OpHUCHTAITUH
2/ IToBTOpEHUE. [To3HaKOMUTBCS ¢ OCHOBHBIMU MOTHUBAINH K TBOPYECKOT'O U 0CO3HABaTh KAYCCTBO | MPEIMETHO-
57 HauasnbHble JTallaMy Pa3BUTHUS TreoMeTpHuH. Pemats | aHanusy, MIOUCKOBOTO U YPOBCHb YCBOCHHS. | MPAKTUYCCKOM MM
TEOMETPUUCCKUE 3a/1a4M. HCCIIEIOBaHHIO Xapakrepa WHOU JeATSIEHOCTH
CBEJICHHUS. Boigenstes u
[MapannenbHbie (hopmynrpoBaTh
TIPSIMBIE. npodeMy
IToBTOpenue, 11 yacos
1 IToBTOpEHMeE. Hayuutbcs npumensarts Teoperuueckuit | dopmupopats OnpenensaTsb CraBuTh yueOHYIO Hcnone3yror
58 TpeyronbHUKU. Martepuall, U3y4eHHbIN paHee. MO3HaBATENbHBIN OCHOBHYIO U 3a/1a4y Ha OCHOBE IpaBUIbHBIE
Pemienue HHTEpEC. BTOPOCTEIEHHYIO COOTHECEHHS TOrO, SI3BIKOBBIC CPEIICTBA
TPEYrOJIbHUKOB. DopmMuUpOBaTh nHpopmanuro YTO Y)KE€ U3BECTHO H JUIsL OTOOpaXKeHUsI
2/ [ToBTOpeHuMe. Hay4uThCst MPUMEHSITh TEOPETUYECKUH | HABBIKM aHAIN34, Boienste olliee 1 | YyCBOEHO, U TOTO, YTO | CBOMX MBICIIEH
59 TpeyronbHuKy. MaTepHall, U3y4eHHbIN paHee. COIIOCTaBJIECHUS, 9acTHOE, 11e710€ U emié HeN3BECTHO. YMEIOT ¢ IOMOIIIBIO
Pemmenue CpPaBHEHMS qacThb, o0lIee U CrnuuaioT cBOit BOIIPOCOB
TPEYTOJIbHUKOB. DopMHpOBaTh pasiInyHoe B Croco0 JercTBus ¢ JI0OBIBAaTh
3-4/ IToBTOpEHME. HayunTbcs IpUMEHATL TEOPETUYECKUN | LICJICBBIC YCTAHOBKU H3Yy4aeMbIX 9TalIOHOM, HEIOCTAIOIYIO
60- OKpY*HOCT. MaTtepual 1o teme: «OKpyKHOCTbY y4€eOHOM 00BEKTax; OOHapYKUBAKOT UH(OpMALUIO
61 JIeSITebHOCTH KJIacCU(UIIMPOBATh | OTKIOHEHHS U C mocratoyHOH
5-7/ IoBTOpEHUE. Hay4auThest IPUMEHSTH TEOPETUIECKUI DopmMuUpoOBaTh 00BEKTEI OTJIMYHSA OT dTAJIOHA. MHOJIHOTOH U
62- quBIpéXYFOHBHI/IKI/I MaTepuall o TeMeE: HaBBIKH pa6OTI)I 110 YcranaBiuBaTh Oco3HaBaTh CaMoro TOYHOCTBIO
64 , MHOI'OYT'OJIbHUKH. <<quI)IpéXyTOJ'H>HI/IKI/I, AJITOPUTMY AaHaJIOTuHu ce0st Kak JABUXKYIIYIO BbIpaXkaTb CBOU
MHOTOYT OJIbHUKH.» DopmMupoOBaTh BrImonssaTe CHILY CBOETO MBICJIH B
8-9/ ToBTOpEHHUE. HayunThCsi IPUMEHSTh TeOpeTHIecknii | HABBIKHM CaMOaHaTH3a yueOHbIe 33124, Hay4YEHUs, CBOIO COOTBETCTBHH C
65- Bexropsl. Meton Matepuain 1o Teme: «Bekroprel. Merog | ¥ CaMOKOHTDPOJIA HE NMCIOIINC CIIOCOOHOCTD K 3aZa4amMu 1
66 KOOp/IMHAT. KoopAuHAT. J{BIKEHUS» OTHO3HAYHOT'O MPEOJOICHUIO YCIIOBUSIMH
JIBUKEHUS. pernieHns MPETSTCTBUN U KOMMYHHUKAIIH{
10- Hrorosas HayuuTbcst IPUMEHSTh TEOPETUUECKHI Ywmers CaMOKOPPPCKIIHHU Perymupyior
11/ KOHTPOJIbHAS MaTepHaJl, H3y4eHHBIH Ha OCYIIECTBIISTH CaMocToATenbHO COOCTBEHHYIO
67- pabora MPEABIYIINX YPOKaX, Ha MPAKTUKE CHHTC3 KaK opmymnposath ACATEIIEHOCT
68 COCTaBIJICHUE MTO3HABATEIEHYIO MTOCPECTBOM
LEJI0r0 U3 YacTen LENb U CTPOUTh MUCbMEHHOU peun
IEUCTBUS B

COOTBETCTBHH C HEH
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INPUJIOXEHHUE 1
YueOHO-MeToANYECKOEe U MATEPHAIbHO-TeXHHYECKoe obecnedyeHne y4eOHoro npouecca

Y4yeOHO-MeTOoANYeCKAs IUTEPATypa
1. I'eomerpus: 7—9 xn. / JI. C. ArtanacsH, B. ®. Bbyryzo, C. b. Kamomnes u np. — M.:
[Tpoceemenue, 2004—2011.
2. I'eomerpus: pabouas terpans: 9 k. / JI. C. Atanacss, B. ©. bByry3os, 0. A. I'maskos, U. U.
KOmuna. — M.: [IpocBemenue, 2004-2011.

3. 3uB b. I'. T'eomerpus: mumakrudeckue marepuansl: 9 ki, / b. I'. 3uB. — M.: IIpocsenienue,
2004—2011.

4. Wzyuenne reomerpun B 7, 8, 9 kimaccax: meron, pekomeHmanmu: KH. it yuurens /JI. C.
ArtanacsiH, B. @. Byry308, 0. A. I'nazkoB u ap. — M.: [Ipocsemenune, 2003—2011.

5. Mumenko T. M. T'eomeTpusi: Tematnueckue Tectol: 9xit. / T. M. Mumenko, A. [. bauakoB. —
M.: Ilpocsemenue, 2014.

6. Pabunosuu E. M. I'eomerpus. 3ajaun u ynpakHeHHs] Ha FOTOBBIX ueprexax. — M.: Mnekca,
1998

7. bamasa 3. H. I'eomerpusa. 3amaum Ha roToBBIX uYepTexax. /-9 wmaccel — PoctoB-Ha-J/lony,

®dennkc, 2009.

MartepuajibHO-TeXHHYECKOe M MHPOPMAIIUOHHOE o0ecreueHne

1. [IporpammuOoe oOecrieueHue BKIOYAaeT B ce0d BHUPTYaTbHBIH MaTEeMaTHYECKUN
KOHCTPYKTOp JJIsi TOCTpOeHHsI TpadukoB (GYHKIWNA, BBITIOJHEHUS YEPTEXKEH, MPOBEICHUS
HcClIeIoBaHUi U 3KcniepuMeHToB: “YKuas Matematuka”.

2. [IpumeHeHne UMEIONINXCs KOMIBIOTEPHBIX MPOIYKTOB: JEMOHCTPALIMOHHBIN MaTepHall,
3aJlaHus JAJIsl YCTHOTO OIpOca yJalluxcsl, MPakKTUYecKue padoThI.

Jlemoncmpayuonuwlil mamepuan (ciatiowl).

e Cozmaercst ¢ 1enblo oOOecmedeHus HarsiIHOCTU TP KM3YYEHHH HOBOTO Marepuana,
WCIOJIb30BaHMS TpU OTBeTax yyamwuxcs. [IpuMeHeHuMe aHMMalUWd TPU  CO3JAHUM  TaKOTO
KOMITBIOTEPHOTO MPOJIyKTa MO3BOJISET pacCMaTpUBaTh BOIIPOCHl MaTeMaTHUYECKON TEOPUH B IBHXKEHUH,
obecrieunBaeT Ipyroi MojaAxo] K M3Y4YEHHI0O HOBOTO MaTepuaia, BbI3BIBACT MOBBIINIEHHOE BHUMAaHHUE U
MHTEPEC y yYaIIuXCs.

e [Ipu pemenuu ar00BIX 33734 KCIOJIb30BaHUE I'paUyecKo MHTEpPIpETaluy yCIOBHs 3ajauH,
€e peluleHHs TO3BOJSET YYalluMCS IMOHSITh MAaTeMaTHYeCKYyl0 HJICI0 pelleHus, Oojee TriIyOoKo
OCMBICJIUTh TEOPETUUECKUI MaTepHal o JaHHOH TeMe.

3aoanus ona ycmuozo cuema.

¢ OTU 3a7aHMs JAIOT BO3MOKHOCTh B YCTHOM BapHaHTE OTpalaThiBaTh Pa3IMUYHBIE BOMPOCHI
TEOPUH U MPAKTHKU, IPUMEHSST TPUHIUIBI HATJIATHOCTH, AOCTYMHOCTU. VX MOXHO MCHOJIB30BaTh Ha
T000M ypOKE B pPEXKHUME YUYHUTEIh — YYEHHUK, B3aMMOIIPOBEPKU, a TaKKe B BUIEC TPECHUPOBOYHBIX
3aHSITUM.

IIpaxmuuecxue pabomeoi.

e [IpoBosTCS ¢ UCMOIB30BaHUEM claiiioB «OKuBas MaTeMaTHKay. DKCIEPUMEHTAIBHBIM TyTeM
MOATBEPIKIAI0TCS WIIH BBISBIISIOTCSA CBOMCTBA T€OMETPHUECKUX (PUTYP.

Hcnonbs3oBaHne KOMIBIOTEPHBIX TEXHOJOTUM B MPENOJABAaHUM MAaTeMaTHUKA TO3BOJISET
HEMpPephIBHO MEHATh (HOpPMBI pabOThl Ha ypPOKE, MOCTOSHHO 4YepeqoBaTh YCTHHIE U MHCbMEHHBIE
YIPA)KHEHUSI, OCYLLECTBIIATh Pa3HbIE MOAXOAbl K PEUICHUI0O MATEMaTHYECKUX 3a/1a4, a 3TO MOCTOSIHHO
CO3aeT U MOJACPKUBACT UHTEIIEKTYyaTbHOE HAMPSHKEHUE ydaluxcsi, GOpMUPYET Y HUX YCTONUYMBBIN
WHTEpEeC K M3YYEHUIO JAHHOTO MpeAMETa.
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