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IMNOACHUTEJIBHASA 3AIIMCKA

[IIkonpHOE MaTEeMaTHYECKOE 00pa30BaHNE CTABUT CIEAYIOLIUE e O0yYeHUS:

¢ OBJIAACHUC KOHKPCTHBIMU MATCMATUYCCKUMHU 3HAHUAMU, HGOGXOI[I/IMBIMI/I IJid IIPUMCHCHUS B HpaKTI/I‘IeCKOf/’I ACATCIIbHOCTHU, IJIA U3YUCHUSA CMCIKHBIX
TUCIUIUINH, IS TIPOIOJDKEHUST 00pa30BaHMs;

® HHTEJUIEKTYyaJIbHOE pa3BUTHE ydanuxcs, GOpMUPOBAHNE KAYECTB MBIIIICHHUS, XapaKTEPHBIX I MaTEeMaTHUYECKOHN JAeITeIbHOCTH U HEOOXOAUMBIX JJIst
MOBCEIHEBHOM JKU3HH,

L (bOpMI/IpOBaHI/Ie HpeHCTaBHCHI/Iﬁ 06 nacAxX 1 METodax MaTCMaTuKu, O MaTCMaTHUKE KaK (bopMe OnucCaHus U MCTOAC ITO3HAHUA HeﬁCTBHTCHBHOCTH;

e (opmupoBaHuE MpeACTaBICHUN O MaTEMATHKE KaK YacTU OOIIeUeIOBeUeCKON KyIbTyphl, IOHUMAaHHS 3HAUMMOCTH MaTeMaTHKHU JJisi OOLIECTBEHHOT O
nporpecca.

B paboueii mporpamme mpeACTaBICHBI COACPKAHWE MAaTEMaTUYeCKOro o0pa3oBaHUs, TPEOOBaHUS K 00S3aT€IbHOMY M BO3MOXXHOMY YPOBHIO MOJTOTOBKH

00yu4aroIerocs 1 BHITYCKHUKA, BUIbI KOHTPOJIS, @ TAK)KE KOMITBIOTEpHOE 00ecreueHrne ypoKa.

[lpumepHas mporpaMma IO MaTeMaTHKE COCTaBlIeHa Ha OCHOBE (elepasbHOro KOMIIOHEHTa TOCYIapCTBEHHOTO CTaHIapTa OCHOBHOTO OOIIEro
oOpa3oBaHMs.
JlanHast pabodas mporpaMMa OpUEHTHPOBAHA Ha YUaluXcs 9 Kiacca U peau3yeTcs Ha OCHOBE CIICAYIONIMX JTOKYMEHTOB:

1. denepabHOr0 KOMIIOHEHTA TOCYAApPCTBEHHOrO CTaHAapTa OCHOBHOIO  OOIEro oOpasoBaHUsA II0 MaTEMATHUKE BEPKIEHHOIO IPUKA30M
b
MunoOpa3zoBanust Poccun ot 5.03.2004 r. Ne 1089. Cranmapt omyOnukoBaH B u3fanuu "denepanbHbli KOMIIOHEHT TOCYJapCTBEHHOTO CTaHAapTa oOIero

obpazoBanus. Yacts I. HauansHoe obmiee oopazoanue. OcHoBHOE ob1iee oOpa3oBanue” (MockBa, MunmnctepctBo oopazoBanus Poccuiickoit @enepannu, 2004)

2. 3akona Poccuiickoit denepannn «O6 odbpazoBanun» (craths 7, 9, 32).

3 denepanbHOro nepeyHst yueOHUKOB, PEKOMEHJ0BAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus PO,
4. basucHoro yuebnoro miana 2013 -2014yyebHoro roja

5 VYuebnoro mnana MKOY Amypckoit COILl Ha 2013-2014 y4yeOHBIii roa.

Hacrosiass mporpamMmma mo reomMeTpuu Al OCHOBHOM 0011e00pa3oBaTeNbHOM MIKOIBI 9 Kjacca COCTaBiieHAa Ha OCHOBE (hefepaabHOr0 KOMIIOHEHTa
rOCyJJapCTBEHHOTO CTaHAapTa OCHOBHOTo obuiero odpasosanus (mpukaz MOuH P® ot 05.03.2004r. Ne 1089), npuMepHBIX MporpaMm Mo MaTeMaTHKe (TUCbMO
JlemaprameHTa TOCyIapCTBEHHOW MOJUTHUKH B oOpazoBannu MwunoOpHayku Poccum ot 07.07.2005r. Ne 03-1263), «BpeMeHHBIX TpeOOBaHUN K MUHUMYMY
cojiepKaHusi OCHOBHOTO oOmiero oOpasoBanusi» (mpukaz3 MO P® ot 19.05.98. Ne 1236), mpumepHoil mporpamMmMbl 00111€00pa30BaTeNbHBIX YUPEKICHUN T10
reoMeTpun 7-9 kiacchl, K yueOHOMY KomIuiekey s 7-9 knaccos (aBropel JI.C. Atanacsh, B.®. byty3os, CB. Kagomues u ap., coctaButens T.A. Bypmuctposa -
M: «IIpocsemennen, 2009. - c. 28-29).

[TpumepHas mporpaMMa KOHKPETH3UPYET CoJiep:KaHue MPeIMETHBIX TeM 00pa30BaTeNIbHOTO CTaHAapTa U 1aET MPUMEPHOE pacrpesiesieHne yueOHbIX 4acoB
II0 pasjenaM Kypcea.

Ileab M3yueHUs:
e OBJaJeHHE CHUCTEeMON MaTeMaTHYeCKUX 3HAHUW M YMEHHUH, HEOOXOAWMBIX I MPUMEHEHHs B NPAKTUYECKOH IEATENbHOCTH, W3YYEHHUS CMEKHBIX

JTMCLUIUIAH, TPOJOKEHUS] 00pa30BaHuUs;




* JHTe/JIEKTyaJlbHOe pa3BUTHe, (OPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YENIOBEKY JJIsl TMOJHOLEHHOW >XM3HU B COBPEMEHHOM OOIIECTBE:
SICHOCTb U TOYHOCTb MBICIIH, KPUTUYHOCTh MBIIUICHUSI, HUHTYULUS, JIOTHYECKOE MBIIIJICHHE, DJIEMEHThI aITOPUTMUYECKON KYJIbTYpPhl, TIPOCTPAHCTBEHHBIX
NPEJCTAaBICHUMN, CTIOCOOHOCTD K MTPEOI0JICHUIO TPYIHOCTEH;

e (opMHpoBaHUe NMpeACTABIEHUI 00 UACSIX U METOJaX MaTeMaTUKH KaK YHUBEPCAIBHOTO S3bIKa HAYKH U TEXHUKH, CPEJICTBA MOJACIUPOBAHUS SIBJICHUN U
IIPOLIECCOB;

e BOCHHTAHHE KYJIbTYPbl JHUYHOCTH, OTHOIIEHUS K MaTeMaTHKE KaK K 4acTu OOlIeuenoBeYeCKOW KyJIbTYphl, MTOHMMAHUE 3HAYUMOCTH MAaT€MaTUKH JIJIs
HAy4YHO-TEXHHUYECKOT0 Iporpecca;

e mpuoOpeTeHHe KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTUYECKU 3HAYMMBIX YMEHUH, (OPMUPOBAHUE S3bIKA OMHUCAHUS OOBEKTOB OKPYKAIOIIETO MUPA,
JUISL pa3BUTUS TIPOCTPAHCTBEHHOTO BOOOPAKEHUS W MHTYWUILIMHM, MATEMAaTUUYECKOM KYJbTYpPBI, I 3CTETHUYECKOT0 BOCIUTAHMS oOywaromuxcs. M3ydenue
re€OMETPUH BHOCHUT BKJIaJl B Pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, B (OPMUPOBAHUE MMOHATHUS JOKA3aTEIbCTRA.

3agaum oOyueHus:
-U3y4YUTh TIOHATHUS BEKTOPA, ABM)KECHUS,
-pacuIupuTh MOHATHE TPEYTOJIbHUKA, OKPY>KHOCTHU U KPYyTa;
-pa3BUTh IPOCTPAHCTBEHHBIC MPEACTABICHUS U U300pa3UTENIbHbIE YMEHUS; OCBOUTH OCHOBHBIE (D)aKThl M1 METO/IbI TNIAHUMETPUH, TIO3HAKOMUTHCS ¢ MPOCTEHIINMU
MIPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU;
-OBJIa/IETh CUMBOJIMYECKUM SI3BIKOM MaT€MaTUKH, BbIPAOOTaTh (OpMaNbHO-OMEpPATHUBHBIE MAaTeMAaTUYECKUE YMEHUS M HAyUUTHCS MPUMEHSATHh UX K PEHICHUIO
reOMEeTPUYECKUX 3a]ay;
-copMHUpOBaTH MPEICTaBICHUS 00 M3y4YaeMbIX MOHATHSIX U METOJaX KaK BaKHEHIIMX CPEelICTBaX MAaTEeMAaTHUYEeCKOI0 MOJAEIMPOBAHUS PEAbHBIX IPOILIECCOB U
SIBJICHUH.
OO6mas xapakTepucTUKa yueOHOro npeamera

Marematuueckoe oOpa3OBaHHE B OCHOBHOM IIIKOJE CKJIAJIBIBAETCS U3 CICAYIOIIUX COJEPKATEIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUSI OJIOKOB):
apugmemuxa; anzedopa; zeomempus; 31eEMEHMbl KOMOUHAMOPUKU, MEOPUL 6EPOAMHOCHEN, CAMUCMUKU U 102uKU. B CBOEI COBOKYITHOCTH OHU OTPAKarOT
OoraThlii ONBIT OOyUYEHHUsI MaTEMATHKE B HAIlleW CTpaHe, YIYUTHIBAIOT COBPEMEHHBIE TEHCHIIMHA OT€UECTBEHHON U 3apy0eKHOM IIKOJBI U TIO3BOJISIIOT Pean30BaTh
MOCTaBIIEHHBIE Tepe/l MIKOIbHBIM 00pa3oBaHUEM IIeNId Ha WH(OPMALMOHHO €MKOM U MPAKTHYECKH 3HAYMMOM MaTepuaie. DTH COJep>KaTebHbIE KOMIOHEHTHI,
pa3BUBasICh Ha MPOTSKEHUH BCEX JIET O0yUEHUsI, ECTECTBEHHBIM 00pa30M NEPEIJIETAIOTCS U B3aUMOJIEHCTBYIOT B YU€OHBIX Kypcax.

Apugpmemura nipu3BaHa criocoOCTBOBATh MPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOIUMBIX NJISl MOBCEAHEBHOW ku3HU. OHa cIyXuT Oa3oi amns
BCETO JaTbHEUIIEr0 N3yUYeHUs MAaTEeMAaTHKHU, CTIOCOOCTBYET JIOTHYECKOMY PAa3BUTHUIO U (DOPMUPOBAHUIO YMEHUS MTOJIH30BATHCA aJITOPUTMAMHU.

Anzeopa V3zydyenue anreOpbl HalelleHO Ha (OPMUPOBAHHWE MATEMaTHYECKOTO ammapara sl pelleHus 3a7ad U3 MaTeMaTHUKHU, CMEXHBIX MPEIMETOB,
OKpY’Karolel peasbHOCTH. SI3BIK anreOpsl MOJYEPKUBAET 3HAUYEHHE MAaTEMATUKH Kak sI3bIKa ISl TIOCTPOCHUSI MAaTEeMaTHUYEeCKUX MOJIENIeH, MPOLIECCOB U SIBJICHUI
peanbHOro Mupa (OJHOM U3 OCHOBHBIX 33714 U3y4YEHHS alnreOphl SBISIETCA pa3BUTHE AITOPUTMHYECKOTO MBIILUIEHUS, HEOOXOIUMOT0, B YACTHOCTH, JUISI OCBOCHUS
Kypca WH(OpPMATHUKH, OBJIQJIeHUE HABBIKAMH JEIYKTUBHBIX paccyxkiaeHuid. [IpeoOpazoBanme CHUMBOJIMYECKHX (OPM BHOCHUT CBOW CHEIM(PUIECCKUAN BKJIAT B
pa3BUTHE BOOOpaKEHHUS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYECTBY. J[pyroil BakHOU 3amauell M3ydeHHs] anreOphl SIBISETCSA MOMYYCHHE MIKOIbHUKAMU
KOHKPETHBIX 3HAaHMM O (YHKIHMSIX KaK BaKHEHIIEHM MaTeMaTHYeCKON MOJENW JUIsl ONMHMCAHHWS M WCCIENOBaHMs Pa3HOOOpPA3HBIX MPOIECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, SKCTIOHEHITHAIBHBIX, IEPUOIUIECKUX U Ip.), A7 GOPMUPOBAHUS Y 00YUAIOMIMXCS MPEACTABICHUN O POJITM MaTeMaTHKU B Pa3BUTHH [[UBUIIH-
3aIH ¥ KYJbTYPBHI.

TI'eomempus — OIVH W3 BAXHEHIIMX KOMIIOHEHTOB MAaTEMAaTHUYECKOTO 0Opa3oBaHUS, HEOOXOAUMBIA JUIsi MPUOOPETeHHS KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE M TMPAKTHUYECKH 3HAYUMBIX YMEHUU, (HOPMHUPOBAHHS S3bIKa OMUCAHUS OOBEKTOB OKPYXKAIOIIETO MHpA, ISl Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpaKEHUST M MHTYMIIMHM, MAaTEeMAaTUYECKOW KYIbTYpBI, JUIsl SCTETHUYECKOrO BOCIHTaHUs OOydaromuxcs. M3ydeHue reoMeTpur BHOCHT BKIIA] B pa3BHUTHE
JIOTUYECKOTO MBIIIUICHHS, B (POPMHUPOBAHUE TTOHATHS I0KA3aTEIHCTRA.




dnemenmul 102uKU, KOMOUHAMOPUKU, CIAMUCIMUKU U MeOpUU 6ePOAMHOCHIEll CTAHOBATCS 003aTeIbHBIM KOMIIOHEHTOM IIKOJBHOTO 0Opa3oBaHMs,
YCUIIMBAIOIIMM €0 MPUKJIATHOE U MPAKTHYECKOe 3HaYeHHe. DTOT MaTepuall HeoOX0IuM, TPexae Bcero, At GopMupoBaHUsS (YHKIIMOHATHHONW TPAMOTHOCTH —
YMEHHI BOCHPUHHMMATh M aHAJIM3UPOBaTh MH(POpPMAIMIO, MPEACTABICHHYIO B Pa3IMUHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTUX peallbHbIX
3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE pacyEThl. V3ydeHHe OCHOB KOMOMHATOPUKHU IO3BOJIUT yYalleMyCsl OCYIIECTBISTH PAacCMOTpPEHHE
cllydaeB, epedop U MOoJICUET YKcia BAPHAHTOB, B TOM YKCIIE B IPOCTEUIINX MPUKIATHBIX 3a7a4ax.
[Ipu W3y4eHUH CTATUCTUKU U TEOPHH BEPOSITHOCTEH O0OTaIIaroTCs MPEACTaBICHUSI O COBPEMEHHOM KapTUHE MHUpa M METOJaX €ro McclieoBaHus, popmupyercs
MMOHUMAaHUE POJIM CTATUCTUKYU KaK UCTOYHHKA COLMATbHO 3HAYMMON HH(GOPMAIIUU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUSI.
Taxum 00pa3oM, B X0J1€ OCBOCHUS COAEPIKaHUS Kypca ydalluecs MOoIy4atoT BO3MOKHOCTb!
® Dpa3BUTh MPEACTABICHUE O YUCJIE W POJIM BHIYUCICHUI B YEJIOBEYECKOW MpPaKTHKE; CPOPMHUPOBATH MPAKTUUYECKHE HABBIKM BBINOJIHEHUS YCTHBIX,
MMACbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHHUM, Pa3BUTh BBIUUCIUTEIbHYIO KYJIbTYPY;
® OBIAJCTh CUMBOJUYCCKUM SI3BIKOM alreOphl, BBIpabOTaTh (HOpMaIbHO-OTICPATUBHBIC AreOpanvecKue YMEHHUS M HAyYUTHCS MPUMEHATh WX K PEHICHHUIO
MaTeMaTUYeCKNX U HEMaTeMaTUYeCKHUX 3a/1a4;

® U3YyYUTh CBOICTBa M TpaduKd SIEMEHTApPHBIX (YHKIMM, Hay4YUThCS HCIOJBb30BaTh (PYHKIHMOHAIbHO-TpadUyecKue MPENCTaBICHUS IS OMHUCAHUS U

aHaJln3a pealibHbIX 3aBUCUMOCTEN;
® Ppa3BUTh MPOCTPAHCTBEHHBIE MPEICTABICHUS M HM300pa3uUTENbHBIE YMEHHs, OCBOUTh OCHOBHBIE (DaKThl M METOJABI IJIAHUMETPUH, MO3HAKOMHUTHCS C
MIPOCTEUIIMMHU MPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBaMU;

® TIOJNYYUTHh MPEACTABICHUS O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEATLHOM MHUPE U O PA3IMYHBIX CIIOCO0aX MX M3ydeHUs, 00 OCOOCHHOCTSAX BBHIBOJOB U
MIPOTHO30B, HOCSIIIINX BEPOSTHOCTHBIN XapaKTep;

® pa3BUThH JIOTMUECKOE MBIIUICHUE U PEUb — YMEHHUSI JIOTUYECKH 0OOCHOBBIBATH CYKICHHS, IPOBOJAUTH HECIOKHBIE CUCTEMATH3AlUH, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BATh PA3NUYHbIC S3bIKM MaTEMaTHKU (CIIOBECHBIA, CHUMBOJIWYECKUH, TrpapuuecKwii) Ui WIUTIOCTPAllUU, HHTEPIpEeTalluu,
apryMeHTalluy 1 JI0Ka3aTeNlbCTBa;

e cdopMupoBaTh MpeACTaBICHUS 00 U3y4aeMbIX MOHITHIX U METO/aX KaK BaXHEHIIIUX CPEelICTBaX MAaTEMATHUYECKOTO MOJAETUPOBAHHUS PEalbHBIX MPOIECCOB

U SBJICHUU.

B kypce reomerpun 9 kiacca oOydaroniyecs: y4aTcsl BBIMOJIHSATH JCMCTBUS HaJ BEKTOPAMHU KaK HaIPaBICHHBIMH OTPE3KaMH, YTO BAXXHO JUIsI TIPUMEHEHUS
BEKTOPOB B (PU3HKE; 3HAKOMSTCS C UCIIOJIb30BAaHHEM BEKTOPOB M METO/AA KOOPJWHAT MPH PEIICHUU TeOMETPUYECKHX 3ajay; pa3BUBAETCS YMEHHE 00yJaroImuXCs
MPUMEHATh TPUTOHOMETPUYECKUH armapaT MpU PEIICHHH T€OMETPUYECKUX 3aJa4; paCIIUPSIETCs 3HAHHE O0yJaromuXcs 0 MHOTOYTOJIbHUKAX; PAacCMaTPUBAIOTCS
MOHATHSI UTMHBI OKPY>KHOCTH M TIJIOIAAM Kpyra U (OpMyIbl UIsl UX BBIUYUCICHUS;, 3HAKOMSTCS OOydYaroIuecs ¢ MOHATHEM JABMXKEHUS U €r0 CBOWCTBAMH, C
OCHOBHBIMH BHJIaMH JIBMXKEHUM, CO B3aMMOOTHOIICHUSIMU HAJIOKEHUN U JIBIKCHUM; MaéTcsi Oosee riy0oKoe MpeCcTaBIeHne O CUCTEME aKCHUOM TUTaHUMETPUU U
aKCMOMAaTHYECKOM MeToje; MHaTcsi  HadalbHOE MPEJCTABICHHE TeNaxX M IOBEPXHOCTSIX B MPOCTPAHCTBE; 3HAKOMATCA OOydaromuecss ¢ OCHOBHBIMH
dbopMynaMu 171 BBIYUCIICHUS TUIOIIAJIEH; TOBEPXHOCTEH U 00BEMOB TeII.

CornacHo (denepanpHOoMy 0a3lCHOMY y4eOHOMY TUTAHY HA U3YYeHHE MaTeMaTHKHU B 9 kiacce oTBoAuTCs He MeHee 170 yacoB

DopMBI IPOMEKYTOUYHOU aTTECTAINN:

[TpomMexyTouHas aTTecTaius MpoOBOIUTCS B (hOpME TECTOB, KOHTPOJIBHBIX, CAMOCTOATEIHHBIX, pa0OT U MaTeMaTU4YeCKUX NUKTAHTOB (1o 10 - 15 MuHYT) B KOHIIE
JIOTUYECKH 3aKOHYEHHBIX OJIOKOB Yy4EOHOTO MaTepHara.

B nmanHOM KIilacce BenymIMMH METOAAMH OOyUYEHHUs MPEAMETY SBISIOTCS: O0BSICHUTEIBHO-ULTIOCTPATUBHBIA U PENPOAYKTHBHBINA, XOTS HCIOIB3yeTCsS U
4aCTUYHO-MTOUCKOBBIA. Ha ypokax HCIONIBb3YyIOTCA 3JE€MEHTHI CIEeNYIOIINX TEXHOJOTUH: JTUYHOCTHO OPUEHTHUPOBAHHOE OOyueHue, oOyueHue ¢ MPUMEHEHHEM
onopHbix cxeMm, UKT.




B nanHoM Kiacce BeQyIIMMU METOJAMU OOYYEHUS MPEAMETY SBISIOTCA: OOBSICHUTENbHO-WIIIOCTPATUBHBIN U PENpPOAYKTUBHBIN, XOTS HUCIOJIB3YETCS U
JaCTUYHO-TIOMCKOBBIA. Ha ypokax HCIONIB3YIOTCS 3JEMEHTHI CICAYIONIUX TEXHOJOTHH: JTUYHOCTHO OPHEHTHPOBAHHOE OOydYeHHE, OOy4YeHHE C MPUMEHEHHUEM
onopubix cxeM, UKT.

Cucrema ypoKOB YCIIOBHA, HO BCE 7K€ BBIICISAIOTCA CIEIYIOIINE BUBL:

Ypoxk-nexyusa. IlpennonararoTcss COBMECTHBIEC YCHIIMS YUUTEN U YUCHUKOB AJI pelleHus oOuieil mpoOieMHol no3HaBaTesbHON 3ana4un. Ha TakoM ypoke
UCIOJIb3YeTCsl JEMOHCTPALIMOHHBIN MaTepral Ha KOMIIbIOTEpE, pa3paboTaHHbIN YUUTEIEM WM YYEHUKAMU, MYJIbTUMEIUIHbBIC TPOJYKTHI.

Ypok-npakmuxym. Ha ypoke ydammecs: paboTaroT HaJl pa3IMYHBIMU 33JaHUSIMHA B 3aBUCHMOCTH OT CBOEH MOJTrOTOBJICHHOCTU. Buabl paboT MOTyT OBITH
CaMbIMM pa3HbIMHU: IMCbMEHHBIE UCCIICOBAHUS, PELICHUE PAa3IMYHBIX 3a/1a4, U3y4YeHHE CBOMCTB PAa3IMYHbIX (YHKLUH, IPAKTUYECKOE IPUMEHEHNE Pa3IMYHbIX
METOOB pemeHus 3a1a4. KoMnploTep Ha TaKMX ypOKax MCHOJIb3YeTCsl KaK AJIEKTPOHHBIA KaJbKYJISATOP, TPEHAXKEP YCTHOTO CUeTa, BUPTYyabHAs jabopaTopus,
MCTOYHUK CIPAaBOYHON MH(POpPMALIUU.

Ypok-uccneoosanue. Ha ypoke yuammecs pemaroT NpoOJIEMHYIO 3aJady HMCCIEI0BATEIbCKOIO XapaKTepa aHAIUTHYECKUM METOJOM M C IOMOUIBIO
KOMIIbIOTEpA C UCIIOJIb30BAHUEM PA3JIMYHBIX J1a00paTOpUil.

Komounupogannuit ypok npennoaraceT BbIIOJIHEHUE padoT U 3a1aHUI pa3HOTO BUAA.

Ypok pewenus 3a0au. BeipabateiBatoTcs y ydaluxcsi YMEHHMsI U HaBBIKM pELLEHMs 3a/la4y HAa YpOBHE 00s3aTeNIbHOW M BO3MOXKHOM moaroroske. JIro6oii
YUYAIIUKACS MOXKET UCIIOJIb30BaTh KOMITBIOTEPHYIO0 HH(OPMAIIMOHHYIO 0a3y 110 METOIaM pEIIeHHs pa3IMyHbIX 3a/1a4, IO CBOMCTBAM 3JIE€MEHTApHBIX (YHKIUH U T.1I.

Ypok-mecm. TectupoBaHue NMPOBOAUTCS C LEJbIO JUATHOCTHUKU NMPOOENIOB 3HAHUM, KOHTPOJIS YPOBHSA OOYYEHHOCTH y4alllUXCsl, TPEHUPOBKU TEXHMKE
TECTUPOBaHUsA. TeCThI IPeUIaratoTCs Kak B IEYaTHOM TaK M B KOMIIBIOTEPHOM BapuaHTe. [[pydyeM B KOMIIBIOTEPHOM BapUaHTE BCEI/lA C OTPAHUYEHUEM BPEMEHH.

Ypox-3auem. Y cTHBII onpoc ydamuxcs 10 3apaHee COCTaBICHHBIM BOIPOCAM, a TAKXKE PEIICHUE 3a/1a4 Pa3HOT0 YPOBHS 10 U3yYEHHOU TEME.

Ypok-camocmoamenwvnaa paboma. Ilpennararorcs pazHble BUIBI CAMOCTOSITEIBHBIX pabOT: JABYXYpPOBHEBAs — YPOBEHb 0053aTEIbHON MOJATOTOBKH - «3»,
YPOBEHb BO3MOKHOW IMOJITOTOBKH - «4» U «5»; OONbLIONW CHUCOK 3aJlaHUil pa3HOrO YpOBHS, U3 KOTOPOTO yHaIMHCS pelaeT uxX 1o cBoeMy BbIOOpPY. Psmom c
YYEHMKOM Ha TaKUX YPOKAX — BKIIFOUEHHBIN KOMITBIOTEDP, KOTOPBIA OH MCIOJIB3YET II0 CBOEMY YCMOTPEHHUIO.

Ypox-konmponvnas pavoma. IIpoBonurcs Ha IByX YpOBHSX:

YpOBEHb 0053aTeIbHON MMOATOTOBKH - «3%», YpOBEHb BO3MOKHOM MOATOTOBKH - «4» U «5».

KomnblorepHoe oGecnieueHne ypokoB
B paznene paboueii nporpammsl «KoMibioTepHoe obecriedeHne CIUIaHHPOBAHO MPUMEHEHHE UMEIOIIMXCSl KOMITbIOTEPHBIX MPOAYKTOB: IEMOHCTPALIMOHHBIN
MaTepual, 3alaHus U1 YCTHOTO ONpOCca yYalluXxcs, TPEHUPOBOYHbIE YIPAKHEHUS, a TAK)KE Pa3IMYHbIE JJIEKTPOHHbIE YUEOHUKH.
Jlemoncmpayuonnutit mamepuan (caaiiowi).
Coznaetcst ¢ 1enpio oOecreyeHus] HarJIsIHOCTH MpPU W3YYeHMHM HOBOTO MaTepuaia, MCIOJb30BaHUS NpU OTBETax ydamuxcs. [IpumeHeHne aHUManMu IpH
CO3JIaHMM TAaKOr0 KOMITBIOTEPHOTO MPOAYKTa MO3BOJSET paccMaTpUBaTh BONPOCH MAaTEMaTHUECKOW TEOpUH B JBI)KEHUM, OOecledrBaeT JIpYrod MOaXoa K
M3Y4YEHHIO HOBOTO MaTepHualla, BbI3bIBAET MOBBIIEHHOE BHUMAHUE U UHTEPEC Y YUALUXCSL.

M3ydyeHne MHOTHX TeM B MaTeMaTHKE CBS3aHO C 3HAHMEM U IMOHMMaHUEM CBOMCTB 3JIEMEHTApHbBIX (YHKIUi. Pemenre ypaBHEeHM, HEPABEHCTB, pa3IMYHBIX
3aJla4 MpeArnoiaraeT riayookoe 3HaHHE MOBEACHMs dJeMeHTapHbIX (GyHKIui. Hayuntbes pacmos3HaBath rpaduku Takux (QyHKUMN, CyMeTh paccka3aTh 00 UX
CBOMCTBAX IIOMOT'alOT KOMIIBIOTEPHBIE CIIANIBI .

[Ipu permenun m00bIX 33124 UCIOIb30BaHUE TpapUUECKON HHTEPIIPETALIMN YCIOBUS 3a/aui, €€ PEeHIeHHs] TO3BOJISIET YYaIllUMCsI IIOHATh MaTEMaTUYECKYIO UJIEH0
peteHus, 6oee TIy00KO OCMBICIUTE TEOPETUUECKU MaTepual 1o JaHHOH TeMe.
3aoanusn ona ycmunozo cuema.



OTH 3a7aHus TAI0T BO3MOKHOCTh B YCTHOM BapHaHTE OTpadaThIBaTh Pa3IMYHbIE BOPOCH TEOPHH U MPAKTUKHU, TPUMEHSISI IPUHIMIIBI HATISITHOCTH, TOCTYITHOCTH.
WX MOXHO MCTOJIB30BAThH HA JTIOOOM YPOKE B PEKUME YUUTEINb — YUEHUK, B3AaUMOIIPOBEPKH, a TAKXKE B BUJIE TPCHUPOBOUHBIX 3aHITHH.
Tpenuposounsle ynpascnenus.

Bxirouaror B ce0st 3alaHuA C BOIIpOCAMU W HAIrJAHBIMU OTBETAMHU, COCTABJICHHBIMU C IIOMOIIBIO aHUMAIIUH. OHH TO03BOJISIIOT YYCHHUKY CaMOCTOATCIILHO
0TpabaThIBaTh PA3IMYHBIC BOIIPOCHl MATEMATHUECKON TEOPHH U MTPAKTUKH.
dnexkmponnsvie yuedOHUKuU.

OHM HCHONB3YIOTCA B Ka4eCTBE BUPTYAIBHBIX JIAOOpATOpUIl NPU MPOBEICHUN NMPAKTUYECKUX 3aHATHH, YPOKOB BBEICHHUS HOBBIX 3HAaHMH. B HuX 3akmoueH
OOJNIBIION TEOPEeTUYECKUH MaTepHaji, MHOTO TPEHAXKEpPOB, NPAKTUYECKUX U MCCIENOBATENILCKUX 3aJaHMM, CIpaBOYHOro Marepuana. Ha mo0GoM u3 ypokoB
BO3MOXKHO HCIIOJIb30BaHUE KOMIIBIOTEPHBIX YCTHBIX YIPa)KHEHHH, MPUMEHEHHE TPEHaXKepa YCTHOTO CYETa, YTO aKTUBH3UPYET MBICIUTEIbHYIO AEATEIbHOCTD
ydamuxcs, pa3BuBacT BBIYHUCIIMTCIIBHBIC HABBIKU, TAK KaK IO3BOJIACT OCYIICCTBUTDH HHOM Ioaxona K H3y‘-IaeM0ﬁ TEMC.

Hcnonb3oBanune KOMIIBIOTCPHBIX TEXHOJIOTUH B npenogaBaH MATCMATHUKH I1I03BOJIICT HCIPCPBIBHO MCHATH (bOPMI)I pa6OTI)I Ha YPOKEC, IOCTOSAHHO
4yepeloBaTh YCTHbIE M NUCHbMEHHBIC YNPAXKHEHUS, OCYIIECTBISATh pa3HbIE IMOAXOJAbI K PEIICHUI0 MaTEeMaTHYECKHUX 3a7ad, a 3TO MOCTOSHHO CO3[aeT U
MO/IIEP’KUBAET UHTEIUIEKTYalIbHOE HANPSKEHUE yUalluxcsi, POpMHUPYET y HUX YCTOMUMBBIN UHTEPEC K U3YUEHUIO JaHHOIO IIPEeIMeETa.

Mecto npeamera B 0a3uCHOM y4yeOHOM IJIaHe

CornacHo ¢enepaibHOMY 0a3MCHOMY y4eOHOMY TUTaHY Ha M3YYCHHE MAaTeMAaTUKH B 9 Kilacce OTBOIUTCS He MeHee 175 4acoB W3 pacyera S 9 B HEJIEIIO, IIPH
ATOM pa3zesieHUue YacoB Ha U3yUYCHHE ajareOpbl U TE€OMETPHH CIEAYIONIee:

3 gaca B HeZIeI0 anreOphl M 2 Yaca B HEJICIO TEOMETPHUH B TEUCHHE BCEro yueOHOro roja, utoro 105 gacoB anreOps! u 70 9acoB reoMeTpu.

OCHOBHASA YACTbH
BBoanoe moBTopenue (2 yaca)
Tema 1. «BexkTopsb» (8 yacoB)

Pazoen mamemamuxu. Ckeo3nasn aunus.

e ['eomerpuueckue GUrypsl U UX CBOICTBA.
e lI3MepeHne reoMeTpUYECKUX BETNYHH.

Ooba3amenvHblil MUHUMYM COOEPHCAHUA 00PA308AMETILHON 001ACMU MAMEMAMUKA

e Bektop. lnuna (Moaynb) BekTopa. PaBeHCTBO BEKTOPOB.
e Onepanuu HaJl BEKTOPAMU: YMHOXKEHHE BEKTOpA Ha YUCIIO, CJIOKEHUE, Pa3JIoKEeHHUE.
e [IpumeHeHHe BEKTOPOB K PELIECHUIO 3a/1a4.

TpCﬁOBaHI/Iﬂ K MaTeMaTH4YeCKOH MOJAIr0TOBKE



Yposenv o6azamenvnoii noozomosxu odyuarouwezoca
e 3HATh OCHOBHBIC TIOHATHS, CBI3aHHBIC C BEKTOPAMH.
° YmeTb MPOU3BOAUTH OIICPALIMN HAJl BCKTOPaMH.
o YMeTh BEIUUCIATE 3HAUCHUS TCOMETPHUYCCKUX BCINYNH.
e VYMeTh peniath IpOCThIC TEOMETPUICCKUE 3a/1a49H C TIOMOIIBIO0 BEKTOPOB.

Yposenwv 603morcnoit noozomosku odyuarouwiezocs

e  VMeTh MOJIb30BaThCs S36IKOM FEOMETPUH IS OTIMCAHUS IIPEIMETOB OKPYIKAIOIIETO MHpA.

e YMeTh NPOU3BOAMTH OIEPAIIUHU HAJl BEKTOPAMHU.

o YMeTh BEIUUCIATE 3HAUCHUS TCOMETPHUICCKUX BCIIMYNH.

e VYMeTh pemaTtb rcOMECTPUUCCKHUE 3aJa4 KOOPANHATHBIM METOI0M.

e VYMeTh IPOBOJUTH JJOKA3aTEIbHBIC PACCYKICHUS MTPU PELIICHUH 33a/1a4, UCTIOJIb3Ysl U3BECTHBIC TEOPEMBI.

e lcnonb30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOH JESITEILHOCTH U TIOBCEHEBHOM YKHU3HH.
Yposenwv 06s3amenvHoii n0020mosKu 6bINYCKHUKA

YP08€Hb 603MOIICHOU NOO20MOBKU 6bINYCKHUKA



Tema 2. «Metoa koopaunar» (10 yacos)
Pazoen mamemamurxu. Ckeosznasn nunus.

e ['eomerpuueckue GUTYpHI U UX CBOICTBA.
e ll3Mepenne reoMeTpUYECKUX BEITUYHUH.

Ooba3amenvHblil MUHUMYM COOEPHCAHUA 00PA308AMETbHOI 001ACHMU MAMEMAMUKA

Bekrop. [nuna (Moxyins) BekTopa. PaBeHCTBO BEKTOPOB.

Koopaunats! BekTopa.

Omnepanuu HaJl BEKTOpaMU: YMHOXKEHUE BEKTOpPA Ha YUCIIO, CI0KEHUE, Pa3I0KEHUE 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
[Ipocreiimne 3a1aum B KOOPAUHATAX.

YpaBHEHHE OKPYKHOCTH.

YpaBHEHHE NIPSIMOM.

TpﬁﬁOBaHI/Iﬂ K MaTeMaTH4eCKOou nmoaAroToBKe

Yposenwv ooa3amenvnoii noocomosxu odyuarouiezocs

e YMeTbh NPOU3BOJIUTH ONEPALIUU HAJl BEKTOPAMHU.

e  YMeTbh BBIYUCIISITH 3HAYCHUSI TEOMETPUUECKUX BEITUIMH.

e VYMeTh pemaTh MPOCTEUIINe TEOMETPUUECKHE 3aa9l KOOPAMHATHBIM METOIOM.
Yposenwv 603mooicnoit noozomoeku odyuarowezoca

e  VYMeTh MOJB30BATHCS S3BIKOM F€OMETPHUH JJISI OTIMCAHMS MIPEIMETOB OKPYIKAOIIETO MUPA.

e VYMeTh pemiaTh reOMETPUUECKHE 3aa9i KOOPAMHATHBIM METOIOM.



e YMeTh IPOBOAUTH JOKa3aTeNIbHbIE PACCYXACHUS IPU PELICHUH 3a/1a4, UCIIOJIb3Ysl U3BECTHBIE TEOPEMBI.

Hcnonb3oBath MproOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTUUECKON JEeSITEIbHOCTU U TTOBCETHEBHOM KU3HU.
Yposenv o6a3amenvnoii noocomosexku evinycknuka

—>

e Haiidume xoopounamol GeKkmopa p u e20 OJIumy, eciu :

>

p=Ta-3b. a{l:-1}, b{5:-2}.
o Hatioume paccmosuue om mouxu M(3;-2):
a)oo ocu abcyucc,  6) 00 ocu opouHam, 6) 00 HAYAIAd KOOPOUHAM.
o [Ipamaa 3a0ana ypasuwenuem —2x+3y+6=0. Hauepmume smy npsawyio.

3anuwiume KOOpOUHAMbL MOYCK Nepecedets NPAMOU ¢ 0CAMU KOOPOUHAM.
YPOGeHb 6O3MOIICHOU NOOZOMOBKU 6bINYCKHUKA

o /loxadcume, umo mpeyeonvnux ABC pasnobeopennolil, u natioume e2o niowads,

eciu gepuiunbl mpeyeoavtura umerom xoopounamet : A(0;1), B(1;—4), C(4;-3).

o Hanuutume ypaenenusi npsSmuix, coOepICaujux cmopoivl pomod, OUazondaiu
komopoeo pasuvl 10cm u 4cm, ecau uzgecmuo, ymo e20 OUAOHATU T1eACAm

HA OCAHX I{()()p()uuam.

® Sanuume ypagnenue OKpYICHOCHU, KACAIOUEUCS OCeil KOOPOUHAM U NPOXOOSIUUX

uepes moukxy (1(8;—4).

Tema 3 «CoOTHOLIEHUS MEKIAY CTOPOHAMH M YIJIAMHU TPEYr0JIbHUKA.
CxansipHoe npou3BeaeHne BeKTOpoB» (11 yacos)

Paszoen mamemamuru. Ckeo3nas aunusn
e [‘eomerpuueckue GUTypsl U UX CBOICTBA.
e ll3mepenne reoMeTpUYECKUX BETUYHUH.

Ooba3amenvHblil MUHUMYM COOEPHCAHUA 00PA308AMETbHON 001ACHMU MAMEMAMUKA
e (Cunyc, kocunyc u Tanresc yrion ot 0° qo 180°.



e  VYToJI MEXIYy BEKTOpaMHU.

e Teopema cuHycOB U TeopemMa KOCUHYCOB. [IprMeprl UX MpuMEHEHUS JUIsl BBIYMCIEHUS 3JIEMEHTOB TPEYTOJIbHUKA.
e  @opmyna, BeIpaKarollas MIOLIAIb TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI M YTOJI MEXKAY HUMMU.

e (CkansipHOE IPOU3BEJICHUE BEKTOPOB.

TpeOoBaHusi K MATEMATHYECKO MOATOTOBKE
Yposenwv ooazamenvnoii noocomosxku odyuarouiezocs

e  VYMeTb NPOU3BOAUTH ONIEPALIUH HaJl BEKTOPAMH, BEIUMCIIATE AJIMHY U KOOPAWHATBI BEKTOPA, YIOJl MEX/y BEKTOpaMH, CKaJISIPHOE IPOU3BECHNUE.

e  YMeTh BBIYUCIATH 3HAYEHUS] TEOMETPUUYECKUX BEJTMYMH, B TOM 4Hcie: it yriaoB ot 0° 1o 180° onpenensTe 3HaYeHUSI TPUTOHOMETPUUECKUX (PYHKIHIA 11O
3aJJaHHBIM 3HAYCHUSAM YTJIOB; HAXOJUTH 3HAYECHUSI TPUTOHOMETPUUECKUX (DYHKITHI 10 3HAYSHUIO OJTHOW U3 HUX; HAXOJUTH CTOPOHBI, YIIIbI U IUIOIIAIH
TPEYTOJIbHUKOB.

YPOGeHb 6O3MOIICHOU NOOZOMOBKU oﬁylmiomezoc;l

e  VYMeETh IOJIb30BAThCS SI3BIKOM reoMeTpuu st OMMCaHus IMPEAMCTOB OKPYKAOIICTO0 MUPA.

e VYMeTh IMPOU3BOAUTE OIICpALlMN HAJl BCKTOPaMH.

e  VMETh BEIYHUCIIATH 3HAUCHUS reOMCTPHUYCCKUX BCIIMYMH.

e VYMeTh peumaTrb recOMCTPUICCKHUEC 3a/lauu, IPUMCHAA TPUTOHOMCTPHUICCKUC (bYHKI_II/II/I " CKAJIAPHOC IIPOU3BCACHUC.
o VYMeTh IMPOBOAUTDL AOKA3ATCIbHBIC PACCYKACHUA ITPHU PCHICHUHN 3a/1a4, UCIIOJIb3Yys NU3BECCTHBIC TCOPEMBbI.

e lcnonp30BaTh HpI/IO6peTeHHLIe 3HAaHUA U YMCHUSA B HpaKTquCKOﬁ JIeSITEILHOCTH M IIOBCEHEBHOM JKU3HH.

Yposenwv o6a3amenvnoii noocomosxku epinycKkHuka

e Buiyuciume cunycwl, kocunycor u mancencuol yeros 120°,135°,150%;
o B mpeyeonvuure ABC AC =12cm, yeon A pasen 75°,
a yeon C paeen 60", Haiioume AB u S,

BC*
- —

—>
® Buiuuciume ckalsaproe npouzeedenue 6exmopos d-b ., eciuu | al=?2,

| b |=3. a yeon meacoy numu pagen 135°.

Tema 4. «/[1uHAa OKPYKHOCTH M IJI0MIAAL KPyra» (12 yacos)

Pazoen mamemamuxu. CKeo3nasa TuHUA



e [‘eomerpuueckue GUTYpHI U KX CBOKCTBA.
e l3mepeHue reoMeTpUYECKUX BETUUHH.

Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00pA306aMENbHOU 001aCMU MAMEeMAMUKa
e BrnucaHHble U OMCaHHbIE MHOTOYIOJbHUKHU. [IpaBuiibHbIE MHOTOYroJbHUKHA. CyMMa YIJIOB IPaBUILHOTO MHOTOYTOJIbHUKA.
e JlnuHA OKPYKHOCTH, YUCJIO T; JIMHA IyTH.
e [Inomaap kpyra u IIoHIab CEKTOPA.
e BrnucanHble 1 ONMCaHHBIE OKPY>KHOCTH NMPABUIHLHOIO MHOTOYTOJIbHUKA.
TpeboBaHusi K MATEMATHYECKON MOATOTOBKE

Yposenwv ooazamenvnoii noocomosxku odyuarouiezocs

YMeTh M0Ib30BaTHCS A3BIKOM F€OMETPHUH VISl OIIMCAHMSI IPEAMETOB OKPY>KaIOILEro MUpA.
YMeThb pacro3HaBaTh TeOMETpHUECKUE (PUTYPHI, pa3iInyaTh UX B3aMMHOE PACIIOJIOKECHHE.

YMmeTs n300paxkatb reoMeTpuyeckue GUrypbl; BIIOIHATE 4epTEKU 1O YCIOBUIO 33JaUH.

YMeTbh BBIYUCIIATH JJIMHBI 1Y OKPYKHOCTH, JUIMHY OKPY’KHOCTH, IEPUMETPHI U TUIOLIAAH PABWIBHBIX MHOTOYT'OJIBHUKOB, IUIOLIAJAN Kpyra U CEKTOpa.

Yposenv 603morrcnon noocomosxu ooyuarowezoca

e VYwMmerhb IMPOBOAWTD AOKA3ATCIbHBIC PACCYKACHUA ITPHU PCIICHUHN 3a/1a4, UCIIOJIb3Yysd U3BCCTHBIC TCOPEMBEIL.

e VYMeTh pemars NpoCTENIINE IIIAHUMETPUYECKHE 3a/1a4U B IIPOCTPAHCTBE.
e lcrnonb30BaTh NPUOOPETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUYECKON JAESITEIbHOCTH U TOBCETHEBHOM JKU3HM JUIsl pEIICHUs TPAKTUYECKUX 3a/]1a4, CBSA3aHHbIX

C HAXO0XKXACHUEM I'€COMCTPUICCKUX BCJ'II/ILII/IH(I/ICHOJ'IBS}UI npu HCO6XOI[I/IMOCTI/I CIIPaBOYHHUKHU U TCXHUYCCKUC CPEACTBA.
e VYMeETh BBINIOIHSITh IMMOCTPOCHUA MTPaBUJIbHBIX MHOTOYT'OJIbHUKOB.

Yposenwv o6a3amenvuoii noozomosku evinycknuxa
o  (CKOILKO CMOPOH UMeem NPABUNbHBLU MHO20Y20JIbHUK, eCllU Kadxcoblll e2o y2ou pasen a) 60°; 6)135°; 6) 150°?

* Haiioume naowads npasuibHO20 80CbMUY20IbHUKA, eClU PAOUYC €20 NUCAHHOU OKPYHCHOCMU paset 6 cM.
e  Haiioume Onuny oyeu okpyscnocmu paouyca 12 cm, eciu ee epadycnas mepa pasna 60°.
o Jlnuna oxkpyscHocmu yupkogou apenvt pasna 41 m. Hatioume ouamemp u niowjaos apeHul.

Yposenwv 603mooicnoit noozomoeku evinycknuka
e B kpye, niowadb komopozo pasua 36w cM’, énucan npasunbHblii wiecmuy2onbruk. Haiioume cmopony wiecmuy201oHuka u e2o niouaob.

e [locmpotime npasunvhbili 60CbMUY20TbHUK, CMOPOHA KOMOPO20 PABHA OAHHOMY OMPE3K).
e Jlanwvl 06a kpyea. [locmpoiime kpye, niowadb Komopoz2o pagHa cymme nioujaoei OaHHbIX KPY208.

Tema 5 «/IBu:xkeHue» (8 4acon)



Pazoen mamemamuku. CKeo3naa 1unus
e [‘eomerpuueckue mpeodOpa3oOBaHus.
e ['eomerpuueckue GUTyphl U UX CBOICTBA.
Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00pPA306AMENbHOU 001ACMU MAMEMAMUKA
o [Ipumepwl 0sudicenuii pueyp.
o  Cummempus ¢ueyp.
e Ocesas cummempus u napaiievbhblil NePeHoc.
e [losopom u yeHmpanvbHas cCumMmempusl.
Mamepuan noonexcum uzyuenuro, Ho He gkaouaemcs 8 Tpebosanus K ypoeHIO NOO20MOBKU YUEeHUKOS.

TpeOoBaHust K MATEMATHYECKOM MOATOTOBKE

YPOKEHb 6O3MOIICHOU HOO20MOBKIUL 06_})‘!0}0”(8200}1

e VYMeTh pemaTb reOMETPUUECKHE 3a/1a4H, UCII0JIb3YSl CBOMCTBA FT€OMETPUUECKHUX ITPE0Opa3OBaHuii: HEHTpaIbHAasl U OCEBasi CAMMETPUS, apalieIbHbIN
IIEPEHOC, IIOBOPOT.

e VYMeTh pemaTtb recOMETPUICCKHUC 3a/1a4 HAa ITOCTPOCHHUC.

YP08€Hb 803MOIICHOU NOO20MOBKU 6bINYCKHUKA

o Jlanvt mouka O u mpeyeonvnuux ABC. Ilocmpotime ¢pueypy F, na komopyto omoodpascaemcsa mpeyeonvuux ABC npu yenmpanvHot cummempuu ¢ yeHmpom
O. Ymo npeocmasnsem coboii pucypa F?

o [locmpotime mpey2oibHUK, KOMOpwlll NOLyYaemcs uz 0anno2o mpeyeoarviuxa ABC nosopomom eoxkpye mouxu A na yeon 160° npomus yacosou cmpenxu.

Tema 6 «HavyajbHbIe CBeIeHUA U3 cTepeoMeTpUum» (7 4acoB)

Pazoen mamemamuxu. CKeo3nas nunus

e ['coMerpuueckue Tejia U X CBONCTBA.

Ooba3amenvHblil MUHUMYM COOEPHCAHUA 00PA30BAMETbHOI 001ACHMU MAMEMAMUKA
o [IpasunvHble MHO202DAHHUKUL.
o Tena u nosepxHocmu 6paujeHus.

Mamepuaﬂ noosexcum U3Y4YEHUIO, HO He BKIIoYaemcs 6 Tp€606aHuﬂ K YPOGBHIO Nn0020MOBKU YUYEHUKOB.
TpeOoBaHusi K MATEMATHYECKOM MOATOTOBKE

Yposenwv 603morncnon noocomosxu odoyuarouezoca



e VYMeTh pemaTh reOMETPUUECKHE 3a/1a4H, OUPAsACh HAa U3yUYEHHBIE CBOICTBA (PUTYp U T€Jl M OTHOLLIEHUI MEXKIy HUMHU.
e YMerTh pemiaTb reOMETPUUECKHE 3a/1a4l Ha TOCTPOCHHUE.
e VYMeTh pemarh NpocTeiIIre IIaHUMETPUUECKUE 3a]a4i B IIPOCTPAHCTBE.

YPOBEHb 6O3MOIICHOU NHOO20MOBKIUL 6bINYCKHUKA

o Jluamemp 0CHOBAHUS YUTUHOPA PaseH 1 M. 6blcoma YunuHOpa pasua OuHe OKPYICHOCmU OcHo8anus. Hatioume niowade 60ko60tl nogepxnocmu
YUIuHopa.

o Cymma niowadeil mpex 2pareli npamoy201bH020 NAPATIENenUnedd, UMerwux oouyio eepuuny, pasia 404 oM’, a ezo pebpa nponopyuonansrsl wuciam 3,
7 u 8. Hatioume ouaconans napaiieienuneod.

Tema 7 «O0 akcuomax reomerpum (2 yaca)
Tema 8 «O0o00maloIee moBTOPEeHUE» (8 YacoB)

Pazoen mamemamuru. Ckeo3nasn aunus

e ['eomerpuueckue GUTYpHI U UX CBOICTBA.
e l3mepeHue reoMeTpUYECKUX BETUUHH.
e [‘eomerpuueckue mpeoOpa3oBaHusl.

Ooba3amenvHblil MUHUMYM COOEPHCAHUS 00PA308aAMENbHOI 001aCMU MAMeMaAMUKa

HavanbHble MOHATHA U TEOPEMBI TEOMETPUU

TpeyronbHuK, ero cBoiicTBa. PaBeHCTBO M 1o100u€ TpeyroibHUKOB. Pelienne TpeyroiabHUKa.
YeThIpeXyroJbHUKU U MHOTOYTOJIBHUKHU.

OKpy>KHOCTb U KpYT.

N3mepenne reoMeTpu4eCKUX BEIUYKH.

BexkTopsr.

TpeOoBaHust K MATEMATHYECKOM MOATOTOBKE
Yposenwv ooa3amenvnoii noocomosxku evinycKkHuka

o Kax nposepumb, ymo 8bINUIEHHAS U3 TUCMA hanepbl Pueypa a61semcs npamoy2oibHUKOM?

o Hauepmume mpu HepazeepHymvlx yena u 0603Haubme KAHCObIU U3 HUX OOHUM U3 MPex Chocobos.

o (C nomowwto mpancnopmupa Hatioume epadycHuvle mepwvl yenos mpeyoavruxka ABC. (3adan uepmedic mpeyeonvruxa ABC).

e B pasnocmoponunem mpeyzonvruxe ABC nposedenst buccekmpucvt AK u AM, komopule nepecexaromces 6 mouxe O. Hatioume yanor mpeyzonvuuxa AOM.



o Jlokasicume, umo 8 pagHob6OKol mpaneyuu OUA2OHANU PAGHbI.
e Pasoenume OaHublll OMPe30K NONOJIAM C NOMOWBIO YUPKYVIA U TUHEUKU.

YPOBEHb 6O3MOIICHOU HOO20M 08K 6blNYCKHUKA

® B pombe evicoma, nposedeHHAs U3 BePUIUHBL MYN020 Yeld, 0eum e2o Cmopowy nonoaam. Haiioume: a) yenvt pomba; 6) e2co nepumemp, eciu MeHbUAS
ouazouans pasHa 3,5 cm.

e Xopoa okpyscnocmu nepecexaem ee ouamemp noo yearom 30° u oenumcs um Ha wacmu, pasuvie 12 cm u 6 cm. Hatioume paccmosinue om cepeounul
Xopovl 00 duamempa.

o Jlan nyu OA. Ilocmpotime pueypy, yeHmpaibHo-cumMmempudnyro emy omuocumenvro mouxku O. Ymo smo 3a ¢ueypa?

e Kax pacnonoscenvl omnocumenvbro opye opyea 0ge okpyacnocmu (O1; Ry) u (O2; Rz), ecniu 0102 =2 cm, Ri =4 cm uR> =6 cm?

o [locmpotime mpey2onbHUK NO CMOPOHe, ONYUJeHHOU HA Hee 8blcOme U Npuiexcaujemy K Hel yaiy.



KonTpoan Konu-
Ne Pa3nes, Ha3BaHHe ypoka B JAupakTuyecKkue eTMHUALBI 00pa30BATEJIHLHOIO . KoppexTn
3HAHUH 4eCcTBO Hdara
n/n MOYPOYHOM IUIAHNPOBAHMH npouecca POBKa
y4aluxcst 4acoB
BBOAHOE NOBTOPEHME. 2
3HATh U IOHUMATD: IIpakTHKyM IO pEIIEHUIO
. — IOHATHA: MeIuaHa, OMCCEKTpHCA, BBICOTA, Han0oJee TUIUIHBIX
[ToBTOpenue. Hexotopsle cBoiicTBa
1 TpeyroibHHKa, MapajuieorpaMm, Tparnenuus, 3a/1a4 U3 Kypca reOMEeTpHUH 1
TPEYTOIBHUKOB U YETHIPEXyTOIEHUKOB.
pom0O, KBaapar. VIII kiacca Ha HEKOTOPHIE
Ymern: CBOICTBA TPEYTOJILHUKOB
—  BBIIOJHATH 3aJa44 U3 pasznenos Kypca VIII M YETHIPEXYTOJIbHUKOB.
KJ1acca, UCIob3ys TeopHio: Teopema [Tudaropa, | ['pynmnoBoit KOHTPOIIb.
2 IToBTOpenue. HekoTopsie cBoiicTBa CBOICTBO CpEIHEMN JIMHUU TPEYTOJIbHUKA, Tect, nposepounas 1
TPEYTOJIBHUKOB U YETHIPEXyTOJIbHUKOB. (opMyITBI BEIYHCIICHHUS TUIOIIAIN TPEYTOIbHIKA; | paboTa.
CBOWCTBa, MPHU3HAKH MapajieorpaMmma, pomoa,
MPSIMOYTOJIbHUKA.
OcHoBHas nejb: chopMHUPOBATH MOHATHE BEKTOpa KaK HAIPaBICHHOTO OTpe3ka
FMABA IX. BEKTOPbI. " $opaip v be PESEE 10
ITOKA3aTh YJAIIMMCs IPUMEHEHNE BEKTOPa K PENICHHUIO MPOCTEMIINX 3a1a4.
§1. HIOHSTUE BEKTOPA. 2
Jlekuus ¢ npuMeHeHneM
3HATH ¥ IOHUMATD: pa3HooOpa3HbIX
ITonsiTue Bekropa. PaBeHCTBO
3 BEKTOPOB — TIOHATHA BEKTOPA, HYJIEBOTO BEKTOPA, IITHHBI HJUTIOCTPATHBHBIX 1
' BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABEHCTBA cpeacts. ['pynnoBoi
BEKTOPOB. KOHTPOJIb.
Ymersb: [IpakTudeckas padora.
4 OTKiIagpIBaHue BEKTOpa OT JTAHHOU — OTKJIaAbIBATb BEKTOP OT JAHHOM TOYKHU. C/P 06yan01uer0 1
TOYKH. xapakrepa. CaMOKOHTPOJIb
Y B3aMOKOHTPOIIb.
§2. CJIO)KEHUE U BBIYUTAHUE 3
BEKTOPOB.
KomOuHnpoBaHHBIN ypoK
CyMMa ABYX BEKTOPOB. 3aKOHBI
(JTexIust, mpaKTUIecKas
5 cloxeHus1 BeKTopoB. [IpaBuio . 1
paborta). BzanmHsIit
napajuiejaorpamMmma.
3HATH U IOHUMATh: KOHTPOJIb.
—  Olleparyu HaJ BEKTOPaMU B TEOMETPUIECKOM Ypok mpaktuueckux C/P.
opMe (TIpaBUIIO TPEYTOIbHUKA, TTPABHIIO CaMocTosTenbHOe
6 CyMMa HECKOJIBKHUX BEKTOPOB. (opwe (11p pey - 1P 1
napajuiejorpaMMa, MpaBuIo MHOTOYTOJIbHUKA, H3y4YE€HUE TEOPUH.
MIPABUJIO TOCTPOEHUS Pa3HOCTH BEKTOPOB U CaMOKOHTPOJIb KOHTPOJIb.
BEKTOPA, TIOTYYAIOIIErocs TP YMHOXKEHHUH [IpaxTuxym. [IpoBepounas
7 Brrunranue BeKTOpOB. pa, J by b Y poBep 1

BCKTOpA Ha ‘lHCHO);

C/P. UuauBHI. KOHTPOJIb.




§3. YMHOXKXEHUE BEKTOPA HA
YUCJI0. TIPUMEHEHHE

— 3aKOHBI CJIOKCHUSA BEKTOPOB, YMHOXKCHUA
BCKTOpA Ha YHUCJIO;

4
BEKTOPOB K PEIIEHHIO —  opMyay 11 BEIYUCIECHUS CPEeHEN THHUH
3AZIAY. Tpaneuumu.
N3yuenue HOBOrO
MaTepHana, 3aKperjieHue
8 YMHOKEeHHE BEeKTOpa Ha YHUCIIO. VMeTh: H3YyUYEHHOTO B Mpoliecce 1
) peleHus 3a1ad.
—  TOJB30BaThCS MPAaBUIIAMH MIPU TOCTPOCHUH
CaMOKOHTpPOJIb, B3aHM.
CYMMBI, pa3HOCTH BEKTOPOB; BEKTOPA,
Ypok 00001IeHus 1
MOJTYYaloLIerocsi TP YMHOKEHUH BEKTOpa Ha .
qHeIO: cUcTeMaTH3aliy 3HaHUH.
’ [TpaKTUKYM IO PEIICHUTO
9 Pemenue 3anau. — IPUMEHATH BEKTOPHI K PELICHUIO 33/1a4; 1
axXOJUTh CPEIHIOI0 JINHUIO TPEYTOJIbHHUKA 3anad. llposepounas C/P.
- H ; . o
A PeaL peyr ’ YCTHBIN U TMCHMEHHBIT
—  pacKJIaJabIBaTh BEKTOP. WHHBHL. KOHTPOTTb.
[IprMeneHne BEKTOPOB K PELICHUIO YPOK KOMILIEKCHOrO
10 P P P npumeHenus 3YH 1
3ajad. .
yaamuxcs. Ycrabii I'K.
N3yuenue u yceoeHue
HOBOT'O MaTepuasa B
IpoIIecce PEIICHNUs 3a1ad.
11 Cpenusist TUHUS Tpareuuu. port p A 1
[Iposepounas C/P.
NunuBuayanbHbBIN
Y
KOHTPOJIb.
YPOK KOHTPOJISI, OLEEHKH
KOHTPOJIBHASA PABOTA Ne 1 no POK KOHTPOJIS, OLICHK
12 3HaHui. DpoHTaNBHBII 1
Teme «BekTopbi». o
MUCbMEHHBIN KOHTPOJIb.
FMNABA X. METOA KOOPOAMHAT. | OcHOBHasI leJIb: HAYYHUTh yUYAIIUMCS IIPUMEHEHHE BEKTOPA K PEIICHHUIO 3a/1a4. 11
§1. KOOPIMHATBHI BEKTOPA. 2
13 PaznoxeHue BekTopa 1o 1ByM YPOK yCBOEHUS HOBBIX 1
HEKOJUIMHEAPHBIM BEKTOPaM. 3HaHWi u ymenuit. M/J1.
Ypok n3ydeHus u
u |x 3HaTh H NOHUMATB: MIEPBUYHOTO 3aKPETUICHHS |
OOpAHMHATEL BEKTOPA. — JIEMMY U TEOPEMY O PA3JIOKEHUHU BEKTOPA 110 HOBBIX 3Hauuit. C/P
JIBYM HEKOJUTHHEAPHBIM BEKTOPAM; KOHTPOIHPYIOIAs
— TOHSTHE KOOPIMHAT BEKTOPA;
— TpaBuWIIa JAeHCTBHIl HaJ BEKTOPAMH C 3aJaHHBIMK | Y POK KOHTPOJIA, OLICHKH 1
15 | Pemenue 3amau. 3AYET Nel. KOPPEKLIMU 3HAHU. 1

KOOpJMHATaMU;

Y CTHBII OIIPOC ydaIuxcst




§2. IPOCTEHMIIINE 3A/IAYM B
KOOPINHATAX.

CBs13p MEXIy KOOPAMHATAMH BEKTOpa U

TIOHATHE PagyC-BEKTOPA TOUKH;
(hopMyJIBI KOOPIMHAT BEKTOpA Yepes
KOOPJMHATHI €T0 KOHIIA U HaJaya, KOOpAUHAT
CepeINHbBI OTPEe3Ka, JIMHBI BEKTOPa U
pacCTOSHUS MEXIY ABYMS TOUKaMH;
YPaBHEHUS OKPYKHOCTH U MIPSIMOM, oceil
KOOpJIHMHAT.

10 KapTOUKaM.
®poHTANTBHBIN YCTHBIN
KOHTPOJIb.

YHacTH4HO-IOMCKOBAsI
JIesITeNIbHOCTh. Tpu

1o KOOPAMHATaMHU €ro Hayajla U KOHIA. BCIIOMOTI'aTEJIbHBIE 3aa4H.
M/
Pewrenue 3anau no
17 | Pewenue sanau. TOTOBBIM HEPTERAM.
Ymers: IIpaktuxkym. YcTHBIN 1
—  PpacKIagbIBaTh BEKTOP IO ABYM IHChMEHHBIH KOHTPOIb.
§3. YPABHEHUS OKPY/KHOCTH HEKOJUIMHEAPHBIM BEKTOPaM;
U IIPSIMOIA. —  HaAxXOJUTb KOOPAUHATHI BEKTOPA,
—  BBINOJHATH JEHCTBUS HaJl BEKTOPaMH, M/J1, 110 npebLayIeit
3aJIaHHBIMU KOOpJMHATaMU; Teme (10-15mun). HoBbiit
18 YpaBHCHUE JHHIHA Ha IIOCKOCTH. —  peluaTts OpOoCTEHIINE 3a4a4d B KOOpAUHATaX U TEOPETHYECKHIl MaTepHaI
YpaBHEHHE OKPYKHOCTH. WCIIOJIb30BaTh WX NP PEIICHUH O0JIee CIOKHBIX | B 03HAKOMHUTEIHHOM
3a/1ay; IUIaHE.
—  3anMchIBaTh YPaBHEHUS MPAMBIX U IIpakTuKyM I10 pEeLIEHUIO
19 VYpaBHEHUs OKPYKHOCTH. Perienne OKPY’KHOCTEH, UCII0Ib30BaTh YPABHEHHUS IIPU 3agad. C/P o0yuatorero
3ajad. peleHur 3aJ1a4; xapakrepa. [IucpMeHHbIi
— CTPOHTH OKPYKHOCTH U IPSAMEIC, 3aJaHHBIC KOHTPOJIb.
YpaBHEHUSMU. VYpok Jiekuus ¢
20 | YpaBHeHHE NPSAMOIL. HEOOXOMMBIM Ha0OpOM
3asa4. OO0yJaroImuni TecT.
Ypok 0000meHus 1
cucTeMaTH3aIluy 3HaHUH.
21 Pemenue 3amau.
IIpakTukym.
CP.
VYpOK KOHTpOJIS, OLEHKHU U
KOPPEKLUHU 3HAHUI.
22 | Pemenwne 3amau. 3SAYET No2. ¥/ CTHBIH OPOC yHaImXCst

10 KapTOUKaM.
@pOHTaIbHBIA YCTHBIN
KOHTPOJIb.




KOHTPOJIBHASI PABOTA Ne 2 no

YpoK KOHTPOJIsA, OLIEHKH!

23 3HaHUW. OPOHTATBHBIN 1
TeMe «MeTo KOOPAUHAT. o
MMUCHMEHHBIN KOHTPOJIb.
rNABA Xli. COOTHOLUEHUA o
CHOBHASI LleJIb: TTIO3HAKOMUTH YYaIIUXCS C OCHOBHBIMU aITOPUTMAMU PEIICHUS
MEXXAY CTOPOHAMM W J B ¥ 15
MTPOM3BOJIBHBIX TPEYTOJIBHUKOB.
YrJIAMU TPEYrOJiIbHUKA.
§1. CHUHYC, KOCUHYCH 3
TAHI'EHC YT IA.
M/]1 (ipoBepOYHBIi).
AxTyanuzanus
Cunyc, KOCUHYC, TAHT€HC yTJIa, HEOOXOMMBIX 3HAHUH.
24 | OCHOBHOE TPUTOHOMETPUUECKOE CamocrosiTenbHOe 1
TOKJIECTBO. 3HATE M IOHHMAT: M3y4eHHe MaTepHrala 1o
— TIOHATHA CHHYCa, KOCHHYCA U TAHTEHCA JUIA yqeGHHKY H J0TI-0i
o autepatype. CaMOKOHTP.
yrioB oT 0o g0 180°;
becena, onupatomascs Ha
®opmyiibl ipuBeieHus. DopMyiibl 118 | — OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO; .
= BBIYHCIICHUS KOOPAMHAT TOYKH (hopMyITBI IPUBEACHUS; MSYHCHHEIM MaTepral. !
p ) o PMy PHBCI ’ Pemrenue 3amayu. M//1.
—  (opmymbl ans BEIYUCIEHUS KOOPIUHAT TOYKY;
PMYJIBL 2 P ’ Hccnenosanue.
COOTHOIIEHHS MEX]Ty CTOPOHAMH U YTIIaMHU
[IpennoxuTh M0Ka3aTh: O
TPEeYTOJIbHHKA!
CUHYCHI CMEXHBIX yTJIOB
26 | Pemerme saxas — TeopeMy O MJIOLIAN TPEYTroJbHUKA; DABHBI, @ KOCHHYCHI |
— TeopeMBbl CHHYCOB U KOCHHYCOB; CMEJKHBIX YIJIOB
U3MepUTeNbHbIE paboThl, OCHOBaHHBIE Ha BBIPAKAOTCA B3AHMHO
WCTIOJb30BaHUH STHX TEOPEM; HPOTHBOTIONOKHBIMHU
—  METOJIbI PEeIIeHUS TPEYTOJIbHUKOB. GHCTIAMIL.
§2. COOTHOULIEHUSI MEXY
CTOPOHAMMU U YIJIAMU 6
TPEYTI'OJIbHUKA.
Ypok uzydeHus u
27 Teopema o myomaay TpeyroJabHUKOB. MEPBUYHOTO 3aKPEIUICHHUS |
Teopema cuHyCOB. HOBBIX 3HaHMH. becena.
M/,
KoMOuHMpOBaHHEIH yPOK:
Ymersb: P yp
JIEKITUS, 3aKpeTIeHe
—  CTPOUTH YTIIBI,
W3YyYEHHOT0 MaTepuasa B
28 | Teopema KOCHHYCOB. —  BBIYHCISATH KOOPUHATHI TOYKH C TIOMOIIIBIO 1
IIPOLIECCe PEIICHUs 3a/1ad,
CHHYCa, KOCHHYCa U TAHT€HCA yTJIa;
C/P oOyuatomiero
—  BBIUHCTATH IUIOMIAIb TPEYTOJIBHHUKA IO IBYM
[Hank Tpey By Xapakrepa.
CTOPOHAM U YTy MEXy HUMU;
Kittouessie 3aaun 1o teme «Perienne YacTHYHO-TIOUCKOBAs
29 —  pemarb TPEYroJbHHUKH. 1
TPEYTOJIHLHUKOBY. JIESITEIIbHOCTh




(3amosrHEHME TAOIUITHI).
CaMOKOHTpOJIB,
VHIMBU1yabHBIN
KOHTPOJTb.

YPpoKH KOHTPOJIS, OLIEHKH
U KOPPEKLUY 3HAHUM.

30 Peuienne TpeyroabHUKOB. - 2
31 YCTHBIHN OITPOC yHarmuxcst
1o kaproukam. TK.
32 Wrorooe 3aHatue 2-0i 4ETBEPTH. KoMmOnHUpOBaHHBINA YPOK. 1
YPOK IPaKTUUECKUX
CaMOCTOSITETTHHBIX PaboT.
33 | UsmeputenbHbie paboTHI. P 1
CaMOKOHTpOJIb,
IPYIIIOBOM KOHTPOJIb.
[IpakTuKyM 10 PENIEHUIO
34 | Pemenue TpeyroJbsHUKOB. P Y p 1
3agau. C/P.
KOHTPOJIBHASI PABOTA Ne 3 no
YPOK KOHTPOJISI, OLEEHKH
TeMe «COOTHOIIEHUSI MEKAY N N
35 3HaHUil. DPOHTANIBLHBII 1
CTOPOHAMMU U YIJIaMH .
MMMChMEHHBIH KOHTPOJIb.
TPEYroJIbHUKA.
§3. CKAJISIPHOE 3
INPOU3BEAEHUE BEKTOPOB.
VYron mexay Bektopamu. CkansipHoe 3HATH ¥ IOHUMATh:
M/J1. O3HakoMUTEIbHAS
Mpou3BeieHNe BeKTopoB. CKasipHoe —  ONpeJeNieHNe CKAISIPHOTO POU3BEACHUS
36 JEKIIMsI, PELICHHE 3a/1ay. 1
MIPOM3BE/IEHUE BEKTOPOB B BEKTOPOB;
CaMOKOHTpOJTb.
KOOpJIMHATAX. —  YCIIOBHE MEPIEHIUKYIIPHOCTH HEHYIEBBIX
BEKTOPOB, 3aKperuieHue u3y4eHHOro
— BBIPAXXCHUC CKAJIAPHOI'O IIPOU3BCACHU B Marepuaia B mmpouecce
CkarnsipHOe TIPOH3BE/ICHNE BEKTOPOB B .
37 N KOOpAMHATax U ero CBOMCTBA. pelleHus 3a/1au. 1
KOOpJIMHATaX U €ro CBOWCTBA. 9
OOyyvaromuii Tecr.
CaMOKOHTPOJIb.
Ymersn:
[IpumeHeHne CKaIIpHOTO Wzydenue HOBOTO
—  OOBSCHSATH, UTO TAKOE YTOJI MEX]Ty BEKTOPAMU;
38 | npousBeneHU BEKTOPOB K PELIEHUIO Marepuia. [Iposepounas 1
— NPUMEHSTH CKaJSPHOE ITPOU3BEIEHUE BEKTOPOB
3amad. pab6ora (10MuH.).
TIPH PEIICHUN TEOMETPHUYECKUX 3aJ1ad.
FNABA XIl. AJNIUHA o 5
CHOBHAsI eJIb: PACIIMPUTHh U CUCTEMATU3UPOBATH 3HAHUSI YUAIIUXCS O
OKPY)XHOCTM U NNOWALAD Py 4 R 12

KPYTA.

OKPYKHOCTAX U MHOI'OYTOJIbHHUKAX.




§1. IPABUJIBHBIE
MHOTI'OYT'OJIBHUKMU.

[IpaBUIBHBII MHOTOYTOJIbHUK.

3HaThL ¥ IOHMMATh:

Pemenue 3agay no
TOTOBBIM PUCYHKAaM.

39 | OKpy*HOCTB, ONHCAHHAS OKOJIO —  ompeJeNeHre MPaBUILHOTO MHOTOYTOJILHHKA, o
[PaBHILHOTO MHOTOYTOJIBHUKA. —  TeopeMbl 00 OKPYKHOCTH, OITMCAHHON OKOJIO yH T
IPaBUILHOTO MHOTOYTOJIbHUKA, H OKpYXKHOCTH, | MaTepHana. 1ecT.
BIIMCaHHOM B ITPAaBUJIbHBIM MHOTOYTOJIbHUK,; Wsy4enne u nepsuHOE
—  (OpMyJIBI ISt BEIYUCIIEHUS YIJIa, IIOMIAIN 1 3aKpCIICHAC HOBOTO
40 Opr)KHOCTf’ BIIMCaHHas B CTOPOHBI IPABUILHOTO MHOTOYTOJILHUKA MaTepuia.
MPaBUIBHBIA MHOTOYTOJIbHUK. pajIyca BITHCAHHON B HErO OKpYKHOCTH. CamocrosrenbHas pabora
C y4eOHUKOM.
nposepounas C/P. UK.
@®opMyIIbI 7151 BBIYUCIICHHS TIIOIIAIA Ipaxtiieckas paGora
MPaBHJIBHOTO MHOTOYTOJIbHUKA, €70 P P '
41 N HaCTUYHO-NIOUCKOBAsI
CTOPOHBI U Pajiyca BIUCAHHOMN VYMeTh: restensaocTs. CK 1 BK
OKPY’KHOCTH. —  BBIYHCIIATH IUIOMIAM U CTOPOHBI TPaBUIBHBIX
M/]1 ipoBEpOYHBIH.
PelleHre 3184 Ha BEYUCICHHS MHOTOYTOJIbHUKOB, PaIHyCOB BITUCAHHBIX U 0 J;[KTEK MF]’) o
42 | womaaM, CTOPOH MPaBHIBHOTO OIIMCAaHHBIX OKPY>KHOCTCH; 3;; o KgHTpoan yromas
43 | MHOTOYTOJIFHHKA U PAINyCOB —  CTPOMTH MPAaBUIbHBIC MHOTOYTOJILHUKH C /P "l;eMaTI/IquKHI?I
BIIMCAaHHOW M ONTUCAHHOM OKPYXHOCTH. IIOMOMIBIO IMPKYJIA 1 IMHCHKH. KOH:FpOJII)
44 [TocTpoenune npaBUIBHBIX [paktnueckas padora. CK
MHOT'OYTOJIbHUKOB. u UK.
§2. IVIMHA OKPYKHOCTH A
IJIOIIAIb KPYTA.
3HATh M IOHUMATD:
N3yuenue HOBOrO
—  (OpMyIIBI JUTMHBI OKPYKHOCTH U TYTH
MaTepuaia B hopme
OKPYIHOCTH, JICKIMHU. 3aKperuicHHe
45 | JlinHa OKPYXKHOCTH. — ¢ opMyIIBI IUIOAAHN KPYTra U KPYyrOBOTO 8D
Marepuaa B Iporecce
- KTOpA.
cekropa pelieHus 3a1a4.
CamocTosTenbHOe
Ymersn: HU3y4ECHUE TCOPUH.
46 | IInomans kpyra. —  BBIYUCIATH JUIMHY OKPYXKHOCTH, JJIMHY yTH Uccnenosanue.
OKPY)KHOCTH; B3auMOKOHTPOIIb,
—  BBIYHUCJIATH IJI0IIAAL Kpyra U KpyroBoro CaMOKOHTPOJIb.
CeKTopa. W3yuenue HOBOIO
47 | IInomaas KpyroBoro CeKTopa. Matepuana. O0yuaromuit

tect. UK.




IIpakTUKyM HO pelIeHUI0
3agad. [IpoBepounas C/P

48 | Pemenue 3amau. (10-15mum.).
WHJVBUTyJIbHBIA
KOHTPOJIb.
YPOK KOHTpOJISI, OLICHKU H
KOPPEKLINU 3HAHUI.
Pemenue 3agau mo Teme riuassl «JlnHa .
VY CTHBII Onpoc ydamuxcst
49 | OKPY)KHOCTH H TUIOIIA/Ab KPyTa. 10 KADTOUKAM
3AUET Ne3. P : 3
TemaTHuECKU YCTHBIH
KOHTPOJIb.
KOHTPOJIBHASI PABOTA Ne4 no
YPpoK KOHTPOJISA, OLEHKH 1
50 | Teme «/lJIMHA OKPYKHOCTH H .
Koppekuuu 3HaHud. @K
IJIOIIA/Ib KPYTa».
OcHoOBHasI LeJIb: TIO3HAKOMUTH C MMOHATHEM ABHKEHHUS HA INIOCKOCTH:
FNABA XIlil. ABUXXEHME.
CUMMETPUSMH, apaJIeIbHbIM IEPEHOCOM, IIOBOPOTOM.
§1. IOHSITUE ABUKEHUSI.
OOyuaromuii TecT.

51 OTtobpakeHne TIOCKOCTH Ha cedsl. Urposoii ypok. PaboTa B
52 [Tonsitue aBuxenus. Ocesas u 3HATh M IOHMMATD: rpynnax. Pemenue 3anaq
OeHTpa/IbHas CHMMCTPHH. —  OIpedesicHUE JBUKEHUS U €ro CBOMCTBA; no teme «OceBas u

— MPUMEPHI ABMKEHUS: OCEBYIO U LIEHTPAIIbHYIO HCHTpAIbHAA CUMMCTPUI
CUMMETPUH, NapajiebHbII IEPEHOC U TOBOPOT;
— TIpH IBWKEHUH Jr00ast purypa nepexoauT B
§2. MAPAJIVIEJIBHBIU TEPEHOC paBHyI0 el purypy;
M ITOBOPOT. —  DKBHMBAJIEHTHOCTb TIOHATHI HAJIOKEHUS 1
JIBIKEHUS. [IpakTnueckas pabora mo
teme «llapannenpHblit
53 | [lapamnensHbIN EpeHOC. [IEPEHOC.». CAMOKOHTPOIIb,
WHAWBUAYaTbHBIN
KOHTPOJIb.
KomOunnpoBanHbie
OKH: IPOBEPOYHAs
Ymern: yP POBEP
54 pabora, Oecena,
[ToBopor. —  OOBSICHATH, YTO TAKOE OTOOPAKEHHUE MIIOCKOCTH
55 MIPaKTHKYM,
Ha ce0s;
C/P o0yuaromiero
—  CTpoOUTh 00pa3bl PUTYp MPH CUMMETPHSIX, XapaKTepa
napaieIbHOM MepeHoce H IOBOPOTE; -
. Ypoku 06001IeHYS U
56 | Pemenue 3amau o teme — pewiaTth 32244 C IPUMEHEHUEM JBIKEHHM. .
. cUcTeMaTH3al[iy 3HAHWUH.
57 | «llapannensusiii nepenoc. [loBopor».

[IpakTHKyM 110 pemIEHUIO




3ader 1Mo Teme «JIBIKCHU.

3amad. [Iposepounas C/P.
UK.

YPpOK KOHTpOJISA, OLIEHKH U
KOPPEKIMU 3HAHUH.
Y CTHBII Onpoc ydaiuxcst

58
SAYET Ne4. 10 KAPTOUKAM.
TemaTudeckuil yCTHBIN
KOHTPOJIb.
YpoK KOHTPOJIsA, OLIEHKH
59 KOHTPOJIBHASI PABOTA Ne5 mo 3HaHUH.
TeMe «JIBuKeHus». OpOoHTAIBHBIN
IIMCbMEHHBII KOHTPOJIb.
AKCUOMBI MNIAHUMETPUM.
UccnenoBarensckas
JESITeIbHOCTh: UTOTH
paboTsl o mpoekty «B
MOMCKaX UCTHHBDY.
60 | AxcuoMaTH4eCKUil METOA B TEOMETPHUH. YueHnuueckue
Ilonnmars:
npe3eHtauuu: «l'eomeTpust
— aKCHOMAaTHYeCKOE MOCTPOCHUE F€OMETPHH;
. JlobaueBckoroy, «Kax
— OCHOBHBIE a;c%om,l €BKJIU/IOBOM reoMeTpuH, IOKA38TEY.
reomeTpun JlobaueBckoro. T pyIIoBOi KOHTPOH.
KoMOuHMpOBaHHBIHN YPOK:
[Ipumeps! NCTIOIB30BaHMSI AKCHOM TIPU
JIEKIUS, TPAKTHUKYM,
61 | pemreHuu 3a1a4 U JOKA3aTEIbCTBE
C/P obyuaromero
TEOPEM.
XapakxTepa.
MTOroBOE NOBTOPEHMUE
62 | TpeyronabHuk.
KomOununpoBanusie
63 | OKpY>KHOCTb. . . ypoku. Ypoxu
3akpersieHne  3HaHWM, YMEHUM W  HaBBIKOB,
64 3aHUMATENBHBIX 3a/1a4,
YeTrlpexyronbHUKU. MHOTOYTOJIBHUKU. | MOJYYEHHBIX Ha YPOKax MO JAaHHBIM TeMaM (Kypc
9K3aMEHALIMOHHBIX 33Ja4
reomeTpun 9 kmacca). YMeHnuwe paboTath ¢
o2 B M A3JJMYHBIMHA MUCTOYHUKAMU HH(popMamn u .11, Padora ¢
eKkTopbl. MeToa KoopuHaT. .
66 P A pA p P JIOTIOJTHUTEIbHBIMU
67 | Jdpwkenus. HMCTOYHUKAMHU
nHpOPMALIUH.

68

HTroroBoe 3aHsTHE.
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