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IlosicHuTEIbHAS 3aIMHCKA

HaunmenoBanue yueOHoro npenmera [eomerpus

Knacc 9 b

VYpoBeHb 00111eT0 00pa30BaHUsI OCHOBHASI IIKOJIa

Cpok peanuzanuu nporpammbl  2018-2019 yuednblii roja

KonuuecTBo yacoB 1o yueOHOMY miany Bcero 70 4yacoB B roi; B HeaesII0 2 yaca
YueOnuk: ®I'OC «I'eomeTpus 7-9» s o6meodpa3oBaTebHbIX oprannzanuii. ABTopsl JI.C. Atanacsn, B.®. Byry3os, C.b.Kagomues,

J.I'.llo3usak, N.U.FOauna.-5-e nznanue Mocksa «Ilpocsemenne» 2015

Pabouass mporpaMma BBITIOJHSET BE OCHOBHBIC (DYHKIIHU:
o  Unghopmayuonno-memoouueckaa (HyHKIMsS IMO3BOISIET BCEM YYaCTHHKAM 0O0pa30BaTENbHOIO Ipolecca MOJYYMTh HPEACTABICHHE O LelsX,
COoJIep KaHuu, 001Iel cTpaTernu 00y4eHus, BOCIUTAHUS M Pa3BUTHL yJaIllUXCsl CPECTBAMU JAHHOTO y4eOHOTro MpeMeTa.
o OpzanuzayuoHHo-naanupyouiaa (GyHKIHUS TperycMaTpUBAET BbIIEIEHHE JTalmoB OOY4YEHHUs, CTPYKTypHpOBaHHE y4eOHOro MaTepHaa,
OTIpe/IeJIEHUE €ro KOJIMYECTBEHHBIX M KAau€CTBEHHBIX XapaKTEpUCTUK Ha KaXKIOM M3 3TalloB, B TOM 4YHCIE JUIS COJAEP’KAaTEJbHOIO HAMOJIHEHUS
IIPOMEXYTOYHOM aTTeCTAllMU yJalluXCsl.

O01masi xapakTepucTuKa y4eOHOro npeamMera

MaremaTnueckoe 0Opa30oBaHHE B OCHOBHOHM IIKOJIE CKJIQABIBACTCS M3 CIEAYIOIIUX COJIEp’KAaTeIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB):
apugmemuxa; anzebpa; zeomempus; nemMeHmMbl KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHEN, CIMAMUCIMUKY U 102uKu. B cBOell COBOKYIHOCTU OHHU
OTpa)karoT OoraThlii ONBIT OOY4YEeHHS MaTeMaTHKe B Hallleld CTpaHe, YUMTHIBAIOT COBPEMEHHBIE TEHJEHIMM OTEYECTBEHHON M 3apyOe’KHOW IIKOJIBI U
MO3BOJIAIOT PEATM30BaTh MOCTABIIEHHBIE NEpPE]] IIKOJIBHBIM 00pa30BaHUEM LI€IM HAa MH()OPMAIIMOHHO €MKOM M IMpPAaKTHYECKH 3HAYUMMOM Marepuayie. OTH
coJiepKaTelbHble KOMIIOHEHTHI, pa3BUBAsCh HA MPOTSHKEHUH BCeX JIeT 00y4eHMs, €CTECTBEHHBIM 00pa3oM NEpeIuieTaroTCcs U B3aUMOJICHCTBYIOT B yUEOHBIX
Kypcax.

I'eomeTpusi — OMH U3 Ba)XHEHIIMX KOMIIOHEHTOB MaTeMaTH4ecKOro oOpa3oBaHus. OHa HeoOXoauMma Ui NMPUOOpPETeHHsT KOHKPETHBIX 3HaHUHU O
IIPOCTPAHCTBE M MPAKTUYECKH 3HAYMMBIX YMEHHH, (OPMUPOBaHHUS s3blKa OMHCAHHUS OOBEKTOB OKPYXKAIOUIET0 MHpa, Pa3BUTHUS MPOCTPAHCTBEHHOI'O
BOOOpa)XEHUS M WHTYUIMHM, MaTeMaTHMYeCKOW KYyJbTYpPbI, ICTETHYECKOTO BOCHHMTAaHUS Yydalmuxcs. V3ydeHue reoMeTpuu BHOCHUT BKJIQJ B DPa3BUTHE
JIOTHYECKOT0 MBIIIIEHUS, B (YOPMHUpPOBAHHE MOHATHS 10Ka3aTEIbCTBA.



B kypce reomerpum 9-ro kijacca ¢dopmupyercs monstue Bekropa. Oco0oe BHUMAaHHUE YJETSETCS BBINOJHEHUIO ONEpalii Haj BEKTOpaMH B
FCOMeTqueCKOﬁ Q)OpMe. anumeca AOMOJIHAKOT 3HAHUSA O TPCYTrOJIbHUKAX CBCACHUAMU, O MCTOAAX BBIYHUCIICHHUA 3JICMCHTOB ITPOU3BOJIbBHBIX TPCYIrOJIbHUKAX,
OCHOBaHHBIX Ha TEOpEeMax CHHYCOB U KOCHHYCOB. J[aroTcsi cucTeMaTH3MPOBAaHHbIE CBEICHHS O MTPABMIBHBIX MHOTOYTOJIBHUKAX, 00 OKPYKHOCTH, BITUCAHHON
B MIPAaBUJILHBI MHOTOYT'OJBHHUK M OnmMcaHHOW. Oco0oe MecTo 3aHMMAaeT pelIeHHe 3a1ad Ha npuMeHeHue (opmyn. JlaroTcs mepBbie 3HaHUS O JBUKCHUH,
HOBOPOTE M HapayulenbHOM repeHoce. Cepbe3HOe BHUMAHHE yaenseTcs (GOPMUPOBAHUIO YMEHHH paccyKAaTh, JeNaTh HMPOCThIE HOKA3aTeIbCTBA, J1aBaTh
000CHOBaHHUS BBIOJTHAEMBIX JACHCTBHUMA. [lapamienbHO 3aKIapIBalOTCS. OCHOBBI JJISl U3YYEHUSI CUCTEMAaTHUECKUX KYpPCOB CTEPEOMETPUH, (DU3HUKU, XUMUHU U
JPYTUX CMEXHBIX ITPEAMETOB.

Kpr XapaKTCPUZYCTCA pallMOHAJIbHBIM COYCTAHHUEM JIOTHYECKOM CTPpOroCTn Hu FCOMeTpHHGCKOﬁ HarjiIs1JHOCTHU. YBemnmunuBaeTcs TCOpPCTUUCCKAd
3HAYMMOCTh HM3y4aeMOro MaTepuaja, pPacIIMpSIOTCS BHYTPEHHHE JIOTHYECKHE CBS3HM Kypca, IOBBILACTCS pOJb ACAYKLIUH, CTENeHb aOCTPaKTHOCTH
U3y94aeMoro Marepuaja. Y4Jaluecsl OBIA[EBalOT NMPHEMaMH aHAJTUTUKO-CHHTETHUYECKOH NESTENbHOCTH NPH JOKa3aTeNbCTBE TEOPEM M PELICHUH 3ajad.
Cucremarnyeckoe M3J10)KeHUE Kypca MO3BOJISIET POJOKUTE PaboTy 1Mo (POPMUPOBAHMIO MPEACTABICHUN yyallluXxcs O CTPOCHUU MaTeMaTUYECKON TEOpHH,
oOecrieynBaeT Pa3BUTHEC JIOT'MYCCKOI0O MBIINIJICHUA IIKOJIbHHUKOB. H3noxenue Marcepurajia XapakKTCpU3yCTCsa IMOCTOSHHBIM O6paHIeHI/ICM K HarJsiaiHOCTH,
UCIIOJIb30BAaHUEM PUCYHKOB M YepTe)XeH Ha BceX 3Tamax oOy4eHHUsS W pa3BUTHEM I'€OMETPUYECKOM MHTYWIMHM Ha 3TOW OcHOBe. llenenampaBieHHOE 00-
palieHuE K MIpUMEpPaM M3 MPAKTUKU pa3BUBACT YMCHUS YHAIIHUXCA BBIYJICHATD TCOMCTPHICCKUC (baKTLI, q)OpMI)I, 1 OTHOILIICHUA.

OOpa3zoBarenbHble U BOCIUTATENbHbIE 3a7auyd OOYYEHUS TI€OMETPUM JIOJDKHBI PEIIAaThCsl KOMILIEKCHO C YYETOM BO3PAacTHBIX OCOOEHHOCTEH
o0ydJaromumxcs, CHenupuKy IeOMETpUU Kak ydeOHOro MHpeaMeTa, ONpEleNsiomero €€ posib U MEecTo B OOmeld cucTeMe HIKOJIBHOTO OOYy4eHUs H
BocnuTanus. Ilpu miuaHMpOBaHUU YPOKOB cCileqyeT MMETh B BHJY, UYTO TEOPETUYECKMH MaTepHajl OCO3HAeTCsl W YCBAUBACTCA MPEUMYIIECTBEHHO B
npouecce pemreHus 3anad. OpraHusys pelleHue 3ajad, 11e1ecooOpa3HO IIMpe HCIOIb30BaTh TU(QEpPeHIIMPOBAHHBIN MOIX0A K ydamuMmcs. BaxHbIM
YCJIOBHEM TMpPaBWJIBHOW OpraHM3alMy Y4eOHO-BOCIUTATEIBHOIO IpOIEecca SBISETCS BbIOOp Y4MTENEeM pallMOHAJbHOW CHCTEMbl METOJIOB M IPHUEMOB
06y‘ICHI/I$[, C6aJ'IaHCI/IpOBaHHOC COUCTAaHHUEC TpaJUIIUOHHBIX KW HOBBIX MECTOJ0B O6y‘leHI/I$I, OIITUMU3HUPOBAHHOC TIPUMCHCHUC O0O0BSICHUTEIIBHO-
WITIOCTPUPOBAHHBIX U 3BPUCTHYECKUX METOJOB, HCHOJb30BaHHME TexHHueckux cpenctB, MKT -komnoHenTa. Y4eOHBIN mporecc HE0O0XO0AUMO
OpPUECHTHUPOBATH HA PAllMOHAJIIBHOC COYCTAHUEC YCTHBIX U IMMCbMCHHBIX BU/I0B pa6OTI)I, KaK IMpu U3YUYCHUUN TCOPHUH, TaK U IPU PCHICHUUN 3aday. Baumanne
YUUTENs TOJKHO OBITh HANpaBJIEHO Ha Pa3BUTHE PEeUM ydyaliuxcs, GOpMHpPOBAHHE Y HUX HAaBBIKOB YMCTBEHHOI'O TpyJa — IUIAaHUPOBaHHE CBOEH paboTHhl,
IMOUCK pallMOHAJIbHBIX HYTGﬁ cé BBITIOJTHCHHA, KPUTUYCCKYIO OLICHKY PE3YyJIbTAaTOB.

OcHoBHBIC IEJIN Kypca:
- OBJIaJIEHUE CUCTEMOI MaTeMaTHYeCKUX 3HAaHUM U yMEHUN, HEOOXOANMBIX B MPAKTUYECKON NEATEIIbHOCTH, POJOIKEHHSI 00pa30BaHus;
- IpHOOpPETEHNE OTbITA IJITAHUPOBAHUS M OCYLIECTBIICHUS aITOPUTMUYECKON e TEIbHOCTH;
- OCBOCHHE HaBBIKOB M YMEHUI MPOBEICHUS J10Ka3aTeIbCTB, 000CHOBAHUS BBIOOPA PELICHUI;
- MPUOOPETEHNE YMEHUH SICHOTO U TOYHOTO U3JIOKEHUS MBICIICH;
- Pa3BUThH IPOCTPAHCTBEHHBIE MPEACTABICHUS U YMEHHUS, IOMOYb OCBOUTH OCHOBHBIE (DaKThl U METO/IbI IUTAHUMETPHH;
- HAYYHUTDB ITOJIB30BATHCA I'COMCTPUUCCKHUM SA3BIKOM JIA OIMMCAaHUA IMPEAMETOB.



B OCHOBY KypcCa rcoMETprun IAJid 9 xi1acca IoJIOKEHBI TaKHe IPUHIMIIBI KAaK:

e [[eOCTHOCTP M HENPEPHIBHOCTh, O3HAYAIONIME, YTO JaHHAs CTYNEHb SBISICTCS BaXHBIM 3BEHOM CIUHOW OOLICHIKOJIBLHOW ITOATOTOBKH II0
MaTeMaTHKe.

° HaquOCTB B COYCTAaHUU C NOCTYIMHOCTBIO, CTPOrOCTb U CUCTECMATUYIHOCTL HU3JIOKCHUS (BKJIIO‘-IGHI/IG B COJACpIKaHHUC d)YH[[aMeHTa.HBHBIX OJIOKEHUN
COBPEMEHHOM HAyKH C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH 00yYaeMbIX ).

e [IpaKTHKO-OpPUEHTUPOBAHHBIN IMOAX0J, OOECICUNBAIOIINNA OTOOP COJEpPXKAHMS, HANPABICHHOTO HA PEIICHHE MPOCTEHIINX MPaKTUYECKUX 3a]ad
IUTAHUPOBAHMS JCSITEIIBHOCTH, TIOUCKA HY)KHOH MH(OpMAIIHH.

e [lpuHmmn pasBuBaromero ooydeHus (0Oy4eHHE OPHMEHTHPOBAHO HE TOJIBKO Ha TOJYYEHHE HOBBIX 3HAHWH, HO W AKTUBU3AIUIO MBICIHTEIBHBIX
POIECCOB, (DOPMHUPOBAHKE U PA3BUTHUE Y IIKOJILHUKOB 000OIICHHBIX CIIOCOOOB JIEATEIBHOCTH, (POPMHUPOBAHUE HABBIKOB CAMOCTOSTEIILHON PabOTHI).

3agauu o0yueHus:
- YYHUTH YYalIuXcs BBIIOJIHATH JICHCTBUS HA/l BEKTOPAMH KaK HalpPaBJICHHBIMHU OTPE3KaMU;
-IIO3HAKOMUTDH C UCITIOJIb30BAHUCM BCKTOPOB U METOZAd KOOPAHWHAT IPU PCIUICHUU I'COMCTPUICCKUX 3aaa4,
- Pa3BUTh YMEHUE yYalIUXCs IPUMEHSTh TPUTOHOMETPHUYESCKHUH ammapar MpH PEHIeHNH TeOMETPUIECKUX 3a/1a4;
- paClIMpUTh 3HAHUA yHalIUXCs O MHOTOYI'OJIbHUKAX,
- PacCMOTPETh MOHATHUS JUIMHBI OKPY>KHOCTHU U TMJIOIIAIN KPYyTa JUIsl UX BBIYUCICHUS;
- IO3BHAKOMUTH YHallIUXCA C IIOHATUCM ABUXKCHUSA U €TI0 CBOMCTBAMH Ha IIJIOCKOCTH: CUMMCETpPUAMHU, TaPAJUICIIBHBIM IIEPCHOCOM, HOBOpOTOM;
- BBIJICJIUTH OCHOBHBIE METO/IbI JI0KA3aTENILCTB, C 1IeJIbI0 000CHOBAaHHUS (ONPOBEPIKEHNUS) YTBEPKICHUH U AJIs peLIeHUs psijla TeOMETPUUECKUX 3a/1a4;
- YYUTH IPOBOAUTE PACCYKIACHUSA, UCIIOJIB3YA MaTeMaTHYeCKHi SA3BIK, CChIASACh HAa COOTBCTCTBYIOINEC T'COMCTPHUYCCKUC YTBCPIKICHUA
- UCTOJIb30BATh areOpandyeckuii anmapar AJis PelIeHus: TeOMEeTPUYECKHX 3a/1a4;
- AaTb HAYaJIbHOC MPEACTABIICHUC O TCJIaX U MOBEPXHOCTAX B IIPOCTPAHCTBC.

KoHnTposabHbie paboThl HanpaBiIeHbl Ha MPOBEPKY YPOBHs 0a30BOM MOJATOTOBKY yYalllUXCs, a TaKXKe Ha AU PepeHInpOBaHHYIO IPOBEPKY BIIaJACHUS
dbopManbHO-OTIepaTUBHBIM MaTEMATHUECKUM allapaToM, CIOCOOHOCTh K MHTETpaIliy 3HAHHH 110 OCHOBHBIM Te€MaM Kypca.
HpOMe)KyTOLIHI)II\/II KOHTpOJ'IB 3HaHI/II71 OCYIHCCTBJ'ISI@TCH C IIOMOIIBKO HpOB@pO‘—IHBIX CaMOCTOSTCIIBHBIX pa60T, 3JI€KTpOHHOFO TeCTI/IPOB aHuA, HpaKTquCKHX
pador.
OCHOBHI)Ie pa3BnBa10ume U BOCIIUTATCJ/IbHBIC IICJIU
Pa3Burue:
L] HCHOCTI/I 1 TOYHOCTH MBICJIIN, KpI/ITI/IqHOCTI/I MBINIIJIICHUA, HUHTYUIIUH, JIOTUYECCKOT O
MBIIUIEHHUS, 3JIEMEHTOB AJITOPUTMUYECKON KYJIBTYPBI, IPOCTPAHCTBEHHBIX IPECTABICHUH,



CITOCOOHOCTH K MPEOJIOTICHUIO TPYTHOCTEH;

MaremMaTnueckoun peuy;

CeHcopHO#1 cepbl; TBUTATETEHON MOTOPUKH;

BHumanus u mamsTu;

HaBbikoB camo ¥ B3aUMOIIPOBEPKH.

@opMHUpOBaHHUE TTPEICTABICHUA 00 UIEIX U METOJ]aX MAaTEMATHKHU KaK YHHBEPCATHHOTO sI3bIKA
HAaYKHU U TEXHUKH, CPEACTBA MOJICTTUPOBAHMUS SIBJICHUH U MIPOIECCOB.

BocnuTanmue:

° KynbTypbl TMYHOCTH, OTHOIIIEHHUSI K MAaTEMATHKE KaK K YaCTH 00IeYeNI0OBEeYeCKON KyIbTYpHI,
IIOHNUMAHHUEC 3HAYNMOCTHN MAaTCMATHUKU IJIA HayLIHO'TGXHI/I‘ICCKOFO HpOI’pGCC&;

° BoseBbIx KauecTB;

° KommynukabenpHOCTH;

° OTBETCTBEHHOCTH.

Tpeﬁona}mﬂ K YPOBHIO MNOATOTOBKH YYalIUXCH:

Ha ocHoBanuu Tpe60BaHHfI FOCYI[apCTBeHHOFO O6pa3OBaTCJ'IBHOFO CTaHJapTa B COACPKaHWUU MPCANOJIAracTcsa peain30BaTb aKTYAaJILHBIC B
HACTOAIICEC BPpEMA KOMHGTCHTHOCTHBIﬁ, JIMYHOCTHO OpHCHTHpOBaHHBIﬁ, }IGHTGHBHOCTHHﬁ MoAXOJbI, KOTOPBIC ONPEACIIAIOT 3aJaYU Oﬁy‘-lel-ll/lﬂ:

e [IpoaomKNUTh OBIAIEHUE CUCTEMON IN€OMETPUUECKUX 3HAHUM 1 yMEHUM, HEOOXOJUMBIX Ul IPUMEHEHHUSI B MPAKTHUECKOHN AESITENbHOCTH, U3YUECHHUS
CMEXXHBIX TUCIMILIMH, IPOJIOJKEHUSI 00pa30BaHMUs.

e [IpoJaOKUTH MHTEIUIEKTYalIbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY AJIS MOJIHOLIEHHON KU3HU B COBPEMEHHOM
00I11eCTBE; SICHOCTU U TOYHOCTH MBICIH, KPUTHYHOCTH MBIIIJICHNUS, UHTYULIUH, JIOTHYECKOTO MBIIIJICHUS, SJIEMEHTOB alTOPUTMHUYECKON KYIbTYpBI,
IPOCTPAHCTBEHHBIX MIPEJICTABICHUH, CIIOCOOHOCTH K ITPEOAOJIEHUIO TPYJHOCTEH;

L4 CDOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 HACAX U METOAAaX MATCMATUKH KAaK YHUBCPCAJIBHOI'O A3bIKA HAYKH U TCXHUKH, CPECACTBA MOIACITIUPOBAHUA SIBIICHUMN
" PO ECCOB,

e Bocrnuranue KYJIBTYPBbI JIUYHOCTH, OTHOMICHUEC K I'€COMCTPHUHU KaK K 4aCTHU O6HIG'—ICJ'IOBC'—IGCKOI>1 KYJIbTYpPbI, IOHUMaHUEC 3HAYUMOCTHU I'€COMETPHUUN JIA
HAYYHO-TEeXHHYECKOTO Mporpecca.

B xone mpenonaBanust reomMeTpuu B 9 Kiacce, paboThl Haja (OPMHUPOBAHHEM Y y4alluXcs MEPEYUCICHHBIX B MpPOrpaMMe 3HAHUM M YMEHUH cieqyer
oOpaiaTe BHUMaHUE€ Ha TO, YTOOBbl OHM OBJIA/IEBAJIM YMEHUSMU OOIIEy4yeOHOro XapakTepa, pasHOOOpa3HbIMH CIIOCOOAMH JIEATEIbHOCTH, MPUOOpeTatu
OIIBIT:



IUTAHUPOBAHMS U OCYLIECTBIICHUS AJITOPUTMUYECKON JESITEIbHOCTH, BBIIOIHEHHS 3aIlaHHBIX U KOHCTPYUPOBAaHMs HOBBIX aJITOPUTMOB;

OBJIAZICBAJIA ITPUEMAMH aHAJTUTUKO-CUHTETUYECKOH NEATEIbHOCTH IIPU JOKA3aTEIbCTBE TEOPUH U PEILICHUU 3aa4;

LIeJICHANPABIEHHO OOpalaluCh K MpUMEpaM U3 IPAaKTUKU, YTO Pa3BUBAET YMEHMs ydyallluXcs BBIWICHATH reomeTrpuueckue (aktol, GopMbl U
OTHOILEHMSI B MpEIMETax U SBICHUSX IEHCTBUTENBHOCTH, UCIOJIb30BATIM S3bIK I'€OMETPUM JJI UX OINUCAHMSA, NMPHUOOPETAIN OMNBIT HCCieloBa-
TEJIbCKOM NIEATENbHOCTH, PA3BUTUS UI€H, IPOBEJCHUS HKCIIEPUMEHTOB, 0000IIEHNs, ITOCTAHOBKHU U ()OPMYIHPOBAHUS HOBBIX 3371a4;

SICHOTO, TOYHOI'0, TPAMOTHOT'0 M3JI0KEHHUS CBOUX MBICIIEH B YCTHOM U IMCbMEHHOW PEYM; IPOBEACHUS N0KA3aTEIbHBIX PACCYKACHUM, apryMEHTALUMN,
BBIJIBIDKCHUS TUIIOTE3 U UX OOOCHOBaHUS; MOMCKA, CUCTEMAaTH3allMM, aHaiu3a U Kilaccupukauuy MHGOpPMAaLKU, UCIOIb30BaHUA Pa3HOOOpa3HbIX
MH(POPMALMOHHBIX HCTOYHUKOB, BKITIOYast yUeOHYIO U CIIPaBOYHYIO JJUTEPATYPY, COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH.

B pezynomame usyuenus 0annozo Kypca odyuaioujuecs 00n4cHbl yMEmMb/3HAMb:

3HaTh ONpE/ENICHUs] BEKTOPA U PABHBIX BEKTOPOB; U300pa)kaTh U 0003HAYaTh BEKTOPHI, OTKJIAbIBaTh OT JJaHHOM TOUKH BEKTOP, PaBHBIA JaHHOMY;
YMETh pelIaTh 3aa4H.

YMeTh 00BSICHUTD, KaK ONPENENIIeTCs CyMMa ABYX M 0oJjiee BEKTOPOB; 3HATh 3aKOHBI CIOXKEHHSI BEKTOPOB, ONPEEIEHUE Pa3HOCTH JIBYX BEKTOPOB;
3HaTh, KAKOM BEKTOP HAa3bIBAETCS MPOTHUBOIIOJIOKHBIM JaHHOMY; YMETh CTPOUTh CyMMY JBYX M 00jiee JaHHBIX BEKTOPOB, MOJb3YyACh IpaBUIaMU
TPEyroJIbHUKA, NapajuieorpaMmMa, MHOIOYroJIbHHUKA, CTPOUTh PA3HOCTh JABYX JaHHBIX BEKTOPOB; YMETh PEIIaTh 3a4a4H.

3HaTh, KaKOW BEKTOp Ha3bIBaeTCs MPOU3BEACHUEM BEKTOpA HA YKUCIIO; YMETh (OPMYIUPOBATH CBOMCTBA YMHOXKEHHS BEKTOpA Ha YMCIIO; 3HATh, KaKOU
OTPE30K HA3bIBACTCSI CPEAHEN JIMHHUEN Tpaneuun; yMeTb (POpMyIHpOBaTh U JJOKa3bIBaTh TEOPEMY O CPEIHEH JIMHUU Tpaneuu; yMeTh penaTh 3aJauu.
3HaTh (OPMYJIHMPOBKHM U JI0KAa3aTEIbCTBA JIEMMBl O KOJJIMHEAPHBIX BEKTOpPaX M TEOPEMbI O Pa3oKEHUH BEKTOpa MO JIBYM HEKOJUIMHEAPHbIM
BEKTOpaM, IIpaBWJIa ACUCTBUI HaJl BEKTOPAMU C 3aJJaHHBIMH KOOPANHATaMH; YMETh pellaTh 3a1auu.

3HaTh U YMETh BBIBOJUTH (OPMYJIbl KOOPAMHAT BEKTOpPA Yepe3 KOOPAUHATHI €ro KOHIAa U Hayasla, KOOPJWHAT CEpeIMHbI OTpe3Ka, JJIMHBI BEKTOpa U
paccTosHUS MEXy IBYMsI TOUKaMU; YMETh pelliaTh 3a/1auH.

3HaTh U yMETh BBIBOJUTH YPaBHEHUS OKPYKHOCTH M IPSIMOW; YMETb CTPOUTH OKPY)KHOCTH M IpPSIMBIC, 3aJaHHBIE YPABHEHMSIMH; YMETh pELIaTh
3aJ1a4H.

3HaTh, KaKk BBOJAATCA CHHYC, KOCMHYC M TaHreHc yrjioB oT 0° mo 180° ymeTh qoka3piBaTb OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO; 3HATH
(bopMyIIbI ISl BBIYUCIIEHUS KOOPJMHAT TOUKH; YMETh peIIaTh 3a/1auH.

3HaTh U yMETh JOKa3bIBaTh TEOPEMY O IUIOIIAN TPEYTOJIbHUKA, TEOPEMBI CHHYCOB U KOCUHYCOB; YMETh PEIIaTh 3a4auu.

YMeTh 00BACHUTH, UTO TaKOE Yrojl MeXAY BEKTOpaMH; 3HATh OINpPE/IeJIeHHE CKAISIPHOTO MPOU3BEIECHUS BEKTOPOB, YCIOBHE MEPHEHAUKYIIPHOCTH
HEHYJIEBbIX BEKTOPOB, BBIPAXKEHHE CKAJIIPHOTO MTPOU3BEACHUS B KOOPAUHATAX U €r0 CBOMCTBA; YMETh pelliaTh 3aauu.

3HaTh OIpeneleHne MPAaBUIBHOTO MHOTOYTOJIbHMKA; 3HATh W yMETh JOKa3bIBaThb TEOPEMbl 00 OKPY)KHOCTH, ONHMCAHHOW OKOJIO IMPaBHILHOTO
MHOTOYTOJIbHUKA, U OKPYXHOCTH, BIHCAHHOW B MPABWIbHBIA MHOTOYIOJBHHK; 3HATh (POPMYJBI Ui BBIYUCIEHHS YA, IUIOMAAW M CTOPOHBI
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IIPaBHWJIBHOIO MHOTOYTOJIbHMKA U paJiiyca BIIMCAHHON B HETO OKPYKHOCTH; YMETh UX BBIBECTH U IPUMEHSATH IIPH PEIICHUU 3a/1a4.

e 3Hatb HOPMYIIBI ATUHBI OKPYKHOCTH U AYTU OKPYXHOCTH, TUTOIIAN Kpyra U KPyroBOTO CEKTOpa; YMETh IPUMEHSTh UX MPH PEIICHUH 33/ad.

e YMeThb OOBACHUTH, YTO TaKOe OTOOpaKEHHE IJIOCKOCTH Ha ce0sl; 3HATh ONpEACTICHHE ABIIKAHUS IUIOCKOCTH; YMETh JIOKa3blBaTh, YTO OCEBas W
[EHTpaJIbHAST CUMMETPUH SIBIISIOTCS JBWKCHHSIMU M YTO MPU ABIKEHHHM OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYrOJIbHUK — HA PaBHBIA eMy
TPEYrOJIbHUK; YMETh PEILATh 3aJa4H.

e YMeTh OOBSICHHTB, YTO TAaKOE MapaJUIeIbHBIA MMEPEHOC M MOBOPOT; AOKA3bIBaTh, YTO MAPAJUICTBHBIN MEPEHOC M MOBOPOT SBISIOTCS ABMKECHUSIMH
IJIOCKOCTH; YMETh pelIaTh 3a1a4u.

e lIMeTh mpejacTaBIE€HUS O MPOCTEHIINX MHOTOTPaHHHMKAX, TeJaX M MOBEPXHOCTSX B MPOCTPAHCTBE; 3HATH ()OPMYIbI JUIsl BBIYMCIECHUS IUTOLIa/eH
MMOBEPXHOCTEH U 00BbEMOB TEII.

Hcnonb3yembie (popMbl, c1IOCOOBI M CPeICTBA NPOBEPKHU U OLEHKN 00pa30BaTe/IbHbIX Pe3yJIbTATOB

OneHnka 3HaHUH—CUCTEMAaTUYECKHUH MPOLIECC, KOTOPBIN COCTOUT B OIPEIECIICHUN CTEIIEHH COOTBETCTBUS UMEIOLINXCS 3HAHNN, YMEHUH, HABBIKOB,
IpEeIBapUTENBHO IIaHUPYyeMbIM. [Ipoliecc onieHKH BKIIOUaeT B ce0sl TaKue KOMIIOHEHTBI: ONpPE/esICHUE 1e1e 00y4eHUs; BBIOOP KOHTPOJIBHBIX 3aJJaHUM,
IPOBEPSAIOLINX JOCTHKEHHUE 3TUX LieNel; OTMETKY WIN APYroi crocod BhIpaXKEHUs PE3y/IbTaTOB IPOBEPKU. B 3aBUCMMOCTH OT MOCTaBJIEHHBIX 1LieJIeH 1o-
pa3HOMY CTPOHUTCS MPOTPaMMa KOHTPOJIS, MOIOMPAIOTCS Pa3InYHbIE TUIIBI BOIIPOCOB U 33AaHnii. Ho mpuMeHeHne npuMepHbIX HOPM OIICHKH 3HaHUH
JIOJDKHO BHECTH €JMHOOOpa3ne B OLCHKY 3HAaHUM U YMEHMH yyaluxcs u clienath ee 6onee 00beKTUBHOM. [IprMepHble HOpMBI IPEACTABISIIOT OCHOBY,
UCXO0s U3 KOTOPOM, YUUTEINIb OLICHUBAET 3HAHUS U YMEHUS yJalIuXxcsl.

Coaepsxkanue 1 00beM MaTepHaJIa, MOAJIEKAILETO IPOBEPKE U OLIEHKE, ONPEAEIAIOTCSA IPOrPaMMOil 110 MaTEMAaTUKE JUIsl OCHOBHOW IIKOJBL. B
3a/1aHMS I IPOBEPKHU BKIIFOYAOTCS OCHOBHBIE, TUITMYHBIE U IIPUTOM PA3JIMYHOM CIIOKHOCTH BOIPOCHI, COOTBETCTBYIOLIUE IIPOBEPSIEMOMY PA3ACITY
IIPOrpaMMBI.

OcHOBHBIMM (pOPMAMHM NPOBEPKH 3HAHUN U YMEHUH y4aluXxcsl 10 MaTEMaTUKE B OCHOBHOM IIKOJIE SIBJISIOTCS ONPOC, IK3aMEH, 3a4eT,
KOHTPOJIbHAA padoTa, caMoCTOosiTe1bHAsA padoTa, TECTHPOBAHHUE, IPOBEPOYHas padoTa, NPOBEePKAa MUCbMEHHBIX JOMALIHUX PadoT Hapsay ¢
KOTOPBIMU MTPUMEHSIIOTCS U Apyrue (opMbl IpoBepku. [Ipu 3TOM ydUTHIBAaETCS, UTO B HEKOTOPBIX CIIy4asiX TOJbKO YCTHBIM OMPOC MOXKET JaTh Ooiiee
MOJIHBIE MPE/ICTABIICHUS O 3HAHUAX U YMEHUSIX yJallluXcs; B TOXKe BpeMsl MMCbMEHHasi paboTa M03BOJISIET OLIEHUTh YMEHHE yYaIlluXCsl U3JaraTb CBOU MBICIIH
Ha Oymare; HaBbIKM TPaMOTHOT'O O(OPMIIEHHUS BBIMOJIHSAEMBIX UMH 3a/1aHUH.

IIpy ouneHKe yCTHBIX OTBETOB U MHCbMEHHBIX Pa00T yUUTEb B IEPBYIO OUEPE/Ib YUUTHIBAECT UMEIOIIMECS Y ydyallerocs pakTHUeCKUue 3HaHUs 1
YMEHUS, UX MOJIHOTY, IPOYHOCTh, YMEHHE TPUMEHATH HA MIPAKTHKE B Pa3JIMYHBIX CUTyallUsX. Pe3ynpTaT OeHKH 3aBUCHUT TAK)KE OT HAJIMYHS U XapakTepa
JOMYLIEHHBIX ITIOIPEIIHOCTEM.

Cpenu norpentHocTen BBIACISIOTCS OIIMOKH, HEI04eThl  MeJIKHe IOIPEHOCTH.

[TorpemHocTs cunTaercst OIMOKOM, €CIIM OHA CBUAETEILCTBYET O TOM, YTO YUYEHUK HE OBJIAJIE]I OCHOBHBIMM 3HAHHUSIMU, YMEHUSIMH U UX TIPUMEHEHHUEM.

K Hemo4eTaM OTHOCATCS MOTPENIHOCTH, CBUIETEIBCTBYIOIINE O HEJAOCTATOYHO ITOJIHOM HMJIM HEAOCTATOYHO ITPOYHOM YCBOCHUH OCHOBHBIX 3HAHUU U
YMEHUH UM 00 OTCYTCTBUU 3HAHUHN, HE CUUTAIOIIMXCS B COOTBETCTBUH C IPOrpaMMOii OCHOBHBIMH. K HezoueTraM OTHOCSTCS MOTPELTHOCTH,
OOBSACHSIOIIUECS PACCETHHOCTHIO UITM HEIOCMOTPOM, HO KOTOPBIE€ HE MPUBETH K MCKAKEHHUIO CMbICIIA MTOJIyYEHHOT0 YYeHUKOM 3aJlaHusl WK criocoba ero



BBITIOJIHCHHS. [ pamMmaTrdeckas ommoKa, TONMyIeHHas B HATMCAHUY U3BECTHOTO yJYalleMycsl MaTeMaTHIECKOTO TEPMUHA, HEOpeKHas 3amuch, HEOPEKHOE
BBITIOJIHEHHE YEPTEKA CUUTAIOTCS] HETOUETOM.
K MeJIKuM NMOrpenHocTAM OTHOCSTCS MTOTPENTHOCTHA B YCTHOM M MUChbMEHHOM peuH, HE UCKAKAIOIINE CMBICIIA OTBETA WJIU PEILICHHUSI, CITydaliHbIe
OIHUCKH U T. II.
Kaxxnoe 3amanue 111 yCTHOTO OMpoca WM MUChbMEHHOM pabOoThI MPEACTABISAET TEOPETUUCCKUM BOIIPOC WITH 3a/1a4y.
OTBeT Ha BOMPOC CUUTALTCS O€3YIPEUHBIM, €CITH €T0 COJIePIKaHNe TOYHO COOTBETCTBYET BOIIPOCY, BKIIFOUAET BCE HEOOXOMMBIE TEOPETUICCKUE
CBeJICHHUsI, 000CHOBAHHBIC 3aKIFOUCHUS U TIOSICHSIONINE IPUMEPDI, a €r0 U3JI0KEHUE B 0(hOPMIICHHE OTIIMYAIOTCS KPATKOCThIO U aKKYPAaTHOCTBIO.
Pemienue 3amaun cuntaeTcst 6€3ynpeyuHbIM, €CJIN MOTYy4YeH BEPHBIM OTBET MPHU MPABUILHOM XOJ€ pElIeHUs, BEIOpaH COOTBETCTBYIOIINH 3a1a4e criocod
pelieHus, IPaBUIBLHO BBIOIHEHBI HEOOXOIUMbIE BEIUMCICHUS U TPE00pa30BaHus, IOCIEI0BATEIBHO U AKKYPATHO 0(hOPMIIEHO pElIeHHUE.
OueHka oTBeTa y4yalerocsi Npyu yCTHOM OIPOCE U OIEHKA MMUChbMEHHOW KOHTPOJIBHOM padOThl IPOBOIUTCS IO MATHOATEHON CUCTEME.
OuneHka yCTHBIX OTBETOB:
OTBeT 0O1LleHUBAETCHA OTMETKOM “5”, ecnu yuyanuncs:
® TOJHOCTBIO PACKPBLI COJIEpKaHNE MaTepuaia B 00beMe, MPeyCMOTPEHHOM MPOrpaMMOi U Y4eOHUKOM;
®  M3JIOXKHI MaTepuas rPaMOTHBIM SI3bIKOM, TOYHO MCIIOIB3YsI MATEMAaTUUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, B OIPEEIICHHOM TOTHYECKOM
MIOCJICA0BATEIbHOCTH;
® MPaBWIHHO BHITIOJIHII PUCYHKH, YEPTEKH, IPAQUKHU, COIMMYTCTBYIONTUE OTBETY;
® [I0Ka3aJl yMEHHUE WILTIOCTPUPOBATH TCOPHIO KOHKPETHBIMH IMPUMEPAMHU, IPUMEHSTH B HOBOW CUTYAITUH TIPU BHITIOJTHEHUH MTPAKTUIECKOTO 33JaHUS;
® TIPOJEMOHCTPHUPOBAJT YCBOCHHUE paHEe U3YYCHHBIX COMYTCTBYIOIIUX BOMPOCOB, CHOPMUPOBAHHOCTD U YCTOMUHUBOCTD UCTIOIB3YEMBIX MPU OTBETE
YMEHUH U HAaBBIKOB;
® OTBEYaJl CAMOCTOSITENbHO, O€3 HABOAILINX BOIIPOCOB YUHUTEIIS.
OTBeT OLlCHUBAaeTCd OTMETKOH “4”,
€CJIM yIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSAM HA OICHKY ‘5, HO MPU 3TOM UMEET OJIUH U3 HEJOUYETOB:
® B U3JIOKCHUH JIOMYIIEHBI HEOOJbIITNE TPOOEIbl, HE UCKA3UBIINE MATEMAaTUYECKOE CO/IEPIKaHNE OTBETA;
e JlOmyIIeHBI 1-2 HeoueTa MPU OCBEIIEHHUH OCHOBHOTO COJICPKAHUs OTBETA, UCIIPABICHHBIC MOCIIE 3aMEUYaHuUs YUUTEIIS;
e JIONYIICHBI OMmKOKa WK 00Jiee TBYX HEJIOUETOB MPU OCBEIIEHUU BTOPOCTEIIEHHBIX BOMPOCOB MJIM B BBIKJIAJIKaX, JIETKO MCIPABIICHHBIE TIOCIIE
3aMeUaHHs YIUTEIIs.)
OTBeT o1leHUBaeTCsl OTMETKOH “3”, ecnu:
® HEMOJIHO PACKPBITO COJIEpKaHNE MaTepuala (Coaep kaHne U3JI0KeHO (hparMeHTapHO, HE BCET/1a MOCJIeI0BATENbHO), HO TTOKa3aHo 00111ee MOHNMaHNe
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC /TSI TaTbHEUIIIEr0 YCBOCHUS TPOTPAMMBI,
® UMETHUCH 3aTPYAHCHUS WM JIOMYIIICHBI OITUOKHU B ONPEICICHUH MOHSATHI, UCMIOIb30BaHUN MAaTEMATUUECKON TEPMUHOJIOTHH, YepTekKaxX, BBIKIAIKAX,
UCIIPABIIEHHBIC MTOCIIE HECKOIBKUX HABOSAIINX BOIMPOCOB YUUTEJIS;



® YYCHMK HE CIPABWIICA C IPUMEHEHUEM TEOPUH B HOBOM CUTYallUH MPH BBIIOJIHEHUU MPAKTUYECKOT0 3aJaHMsl, HO BBIIOJIHUII 0053aTEJIbHOE 3aJaHHE.
OTBeT OLIeHHBaeTCs 0TMETKOH “2”, eciu:
® HE PacKpbITO COJIEP)KaHNE yUeOHOI0 MaTepuraia;
e 0oOHapy)XeHO HEe3HAHHE WJIM HEe MOHMMaHHE YYCHUKOM OOJIbIIeH nin HanboJee BaXKHOM yacTu yueOHOro MaTepuaa;
e JIONyUICHBI OIIMOKHU B ONPECICHIH TOHATHS, IPH UCTIOJIH30BAHUU MaTEMAaTUYECKON TEPMHUHOJIOTUH, B PUCYHKAX, UepTEXax Ui rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJIEHBI I10CJIE HECKOJIBKUX HABOASILUX BOIIPOCOB YUUTES.
OuennBaHue NUCbMEHHBIX PadoT:
[Ipu npoBepke NUCbMEHHBIX PadOT 10 MAaTEMaTUKE CIEAYET pa3andarh IpyOble U HErpyOble OIIMOKH.
K rpy0biM ommmdkam oTHOCATCS:
-BBIYMCIINTENbHBIE OLIMOKH B IPUMEPAX U 3a/1a4ax;
-OIIMOKY Ha HE3HAHME TIOPSI/IKA BBINOJIHEHUS apU(PMETHUECKUX JIeHCTBU;
-HENPaBUJIbHOE pellleHHe 3a1auu (MPOIyCK AeHCTBUM, HEITPABUIIbHBIN BHIOOD ACHCTBUH, JUIIHEE eiiCTBUE);
-HEJI0BEICHUE /10 KOHIIA pellieH s 3a/1a4ul WK IpUMepa;
-HEBBINOJIHEHHOE 33/1aHUeE.
K Herpy0bIM oImOKam OTHOCSTCS:
-HepalMOHaJIbHbIE IPUEMBI BHIYMCIICHUM;
- HeIIpaBWJIbHAS [TOCTAHOBKA BOIIPOCA K ACUCTBUIO MPHU PELICHUH 3a/1a4H;
-HEBEPHO c(hOopMyIMpPOBAaHHBIN OTBET 3aJ1aUH;
-HENIPaBUJIbHOE CIIMCBIBAHUE JAHHBIX YHCENl, 3HAKOB;
-HEJI0BEICHUE /10 KOHIIA TPeoOpa30BaHUM.
[Tpu olileHKe MMCbMEHHBIX PA0OT CTABATCS CIEAYIOIINE OTMETKH:
“§”- ecnu 3a/1auu pelIeHbI 6€3 Omu0oK;
“4”- ecnu JomyieHsl 1-2 HerpyOble omnOKy;
“3”- ecnu gonyueHsl 1 rpy0as u 3-4 HerpyOble OIOKY;
“2”- He3HaHUE OCHOBHOTI'O MIPOrPaMMHOI0 MaTepualla MJIM OTKa3 OT BBINOJIHEHHs yU€OHbBIX 0053aHHOCTEH.
OueHuBaHue TECTOBBIX padorT:
“5”- ecniu HaOpaHo oT 8110100% OT MaKCUMaIBHO BO3MOKHOTO Oasia;
“4”- ot 61110 80%:;
“3”- 0ot 51 mo 60%;
“2”- o 50%.



®opmupoBanue YY/I:
PeryasiTuBHble:
— onpedenamp 1EIb AEATEIBHOCTH Ha YPOKE C IOMOILBIO YUUTENS U CAMOCTOSTEINIBHO;
— YYHUTbCS COBMECTHO C YUHUTEJIEM OOHAPYXKHUBATh U popmyauposams yuebHyro npooiemy;
— YUYUTbCA NIAHUPOEAMb YUEOHYIO IE€ATEIIbHOCTh Ha YPOKE;
— B8bICKA3bIBANb CBOIO BEPCHIO, IIBITATHCS MIpeyIaraTh crocod e€ NpoBepKH (Ha OCHOBE NMPOIYKTUBHBIX 33aHUIN B yUeOHUKE);
— paboras Mo NpeAoKECHHOMY IUIaHY, UCHOIb306amb HEOOXOAUMBIE CpeACcTBa (Y4eOHUK, KOMIIBIOTEP U MHCTPYMEHTHI);
— onpedensmp yCIEUIHOCTD BBIIOJIHEHHS CBOETO 3aJIaHMsI B INAJIOTE C YIUTEIIEM.
CpenctBoM (OpMHPOBAHUS PETYIATUBHBIX ICHCTBHIA CITY’KaT TEXHOJIOTHS IPOOJIEMHOTO TUaliora Ha 3Tarle M3y4eHHs HOBOTO MaTepraia U TEXHOJIOTUs
OLICHUBAaHUS 00Pa30BATENIbHBIX JOCTUXKEHHM (Yy4EOHBIX YCIIEXOB).
ITo3naBarenbHbIE:
— OpHUEHTHUPOBATHCS B CBOEH CHUCTEME 3HAHUN: HOHUMAmb, YTO HYXKHA JONOJHUTEIbHAs HHPOpMaLUs (3HAHUSA) JUIsl pellieHHs] yueOHOil 3a/1aun B OJJUH
11ar;
— Odenamb TIPEIBAPUTEIBHBIA 0mMOOp UCTOYHUKOB HH(POPMALIAH JIJIs peIIeHHs yaeOHOH 3a1a4w;
— J00BIBaTh HOBBIC 3HAHMSL: HAX0OUMb HEOOXOAUMYIO HH(POPMAIIHIO, KaK B yueOHUKE, TaK U B TPEIJIOKEHHBIX YUYUTEIIEM CIOBAPSX, CIIPABOYHUKAX U
WHTEpPHET-pecypcax;
— J00bIBaTh HOBBIE 3HAHMSL: U3671eKamb UH(HOPMAIHIO, TPECTaBICHHYIO B pa3HbIX (opMax (TeKCT, Tadiuia, cXxema, WUTFCTpalus U JIp.);
nepepabaTbIBaTh MOJYYECHHYIO HH(POPMALUIO. Habao0ams u 0enams CaMOCTOATENbHBIE 661600b1. CpecTBOM (OPMHUPOBAHUS MO3HABATENbHBIX JEHCTBUI
CIly’)KUT y4eOHBIN MaTepuai U 3a/laHus yueOHMKa, 00ecTeunBaloLIie EPBYIO JIMHUIO PAa3BUTHSA - YMEHHE OOBSICHATH MUP.
KommyHukaTuBHbIC:
JIOHOCHTH CBOIO TIO3HIIUIO J0 IPYTHX: 0)opMIsimb CBOIO MBICITH B YCTHON M MUCHbMEHHOM pedd (Ha YpOBHE MPEIOKEHUS HITH HEOOJIBIIIOTO TEKCTA);
CJIyIIATh ¥ TIOHUMATh peusb Opy2ux;,
— BBIPA3UTEIBHO YUmMams U nepecKkasvléamsy TEKCT;
eécmynams B O0ecely Ha ypOKe U B )KU3HU;
COBMECTHO 00208apu6ambvcs O TpaBUiIaX OOIIEHUS U MOBEIEHUS B LIIKOJIE U CJIE0BATh UM;
— YUYHUTBCS 8bINOAHAMS PA3TUYHBIE POJIU B TpynIe (IUaepa, UCIOTHUTENS, KPUTHUKA).
CpenctBoM GopMHPOBAHUS KOMMYHUKATUBHBIX JAEHCTBHM CITy>KaT TEXHOJIOTHS IPOOJIEMHOTO uanora (moOyxIaromuii 1 MoIBOIAIIMNA AUAJIOT),
TEXHOJIOTHUS TIPOTYKTUBHOTO YTCHHUS M OpPTaHU3aNUs pPadOTHI B MAJIBIX TPYIIMAX.

10



JINYHOCTHBIE AOCTHMIKCHUSA YYAILIUXCH

® JCIOJb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOM IE€ATEIBHOCTH U ITOBCEHEBHOM JKU3HU ISl MOJIEITMPOBAHUS PAKTUYECKUX
CUTYallMi U HCCIIE0BaHUs TOCTPOCHHBIX MOJIETICH ¢ MCIOJIb30BaHUEM afapaTa reOMETpUU

e (QopMHpOBaHUE OTBETCTBEHHOI'O OTHOIICHUS K YYECHHIO, TOTOBHOCTU M CITOCOOHOCTH 00YYarOIMXCsl K CAMOPA3BUTHIO M CAMOOOPA30BAHUIO HA
OCHOBE MOTHBAIIMHU K O0YYEHUIO U MO3HAHMIO, BEIOOPY AajbHelero o0pa3oBanus Ha 6a3e OpPUEHTHPOBKH B MUpPE TIpodeccuii ¥ MpohecCHOHATBHbIX
MPeOYTEeHU, 0OCO3HAHHOMY ITOCTPOSHUIO MHAUBHIYalIbHOM 00pa3oBaTeIbHON TPAEKTOPUU C YYETOM YCTONYHMBBIX TO3HABATEIBLHBIX HHTEPECOB

e (QopMHpOBaHHUE ETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKU

¢ (QopmHupoBaHNE KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U MIIQAIIUMH B 00pa30BaTeIIbHOM,
OOIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIIE0BATEIBCKOM, TBOPUECKOHN M APYTrUX BUAAX JIEATSIBHOCTH

® yMEHHE SICHO, TOYHO, TPAaMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOM pe4r, TOHUMATh CMBICI ITOCTABJICHHON 33a/]aul, BEICTPAaUBATh

apryMeHTalllI0, TPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI

KPUTHYHOCTH MBIIUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (hakTa

KpEaTUBHOCTb MBIIIJICHHSI, UHULIMATUBY, HAXOAUYUBOCTb, aKTUBHOCTb IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4

yYMEHHE KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOM MaTeMaTHUeCKON AeSITeTbHOCTU

CIIOCOOHOCTH K SMOIIMOHATILHOMY BOCIIPHSITHIO MATEMAaTHIECKUX OOBEKTOB, 33/1a4, pEIICHHUH, PacCy AeHUI

XapakTeprcTHKa OCHOBHBIX COJlepPKATeJIbHbIX JTHHUM
1. BBogHOE OBTOpEHHE
[ToBTOpEeHuUe Kypca 7-8 Ki1accoB.
3HATh M NOHMMATH:
MOHSITUS: MeTuaHa, OMCCEKTpHCa, BHICOTA, TPEYTOJIbHUKA, MapayieorpaMM, Tpamnemus, poMo, KBaapar.
Ymers:
BBITIOJIHATH 3a/1a4u U3 paznenoB Kypca VIl knacca, ncnonb3ys teopuio: Teopema [lugaropa, cBOHCTBO cpeHeN JIMHUN TPEYTOJIbHUKA, (POPMYJIBI
BBIUMCJICHMSI IJIOIIAAN TPEYrOJIbHUKA; CBOMCTBA, MPHU3HAKU NapajuieorpaMMa, pomoa, mpsiMOyroJIbHHKA.
YYJ
KoMmyHuKaTuBHBIE:
YuuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3IMYHBIX MO3UIMI B COTPYIHUYECTBE; KOHTPOJIUPOBATh IEUCTBUS MapTHEpA.
PerynsitTuBHbie:
BHocuTh HE0OX01MMBbIE KOPPEKTUBHI B ICHCTBUE MOCIIE €T0 3aBEPILEHHS Ha OCHOBE yuéTa XapakTepa ClIeIaHHbIX OIHMOOK; pa3inyarhk CIoco0 U pe3yabTar
JeNCTBUS.
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Ilo3naBaTeabHBIC:
OpueHTHpOBaThCS HA pa3HOOOpasue crocoOoB penieHus 3a1a4. CTpOUTh peueBOe BHICKa3bIBAHUE B YCTHOM M MUCEMEHHOU (popme.

2. BexTopsl

[MTonsitue BexkTopa. PaBeHCTBO BeKTOPOB. ClI0KEHUE U BRIYUTAHUE BEKTOPOB. Y MHOXKCHHE BEKTOpA HA YUCIIO.

Heab: yunTh 00yyarolmuXxcsl BHITOIHATH ACUCTBUS HaJl BEKTOPAMU KaK HalpaBICHHBIMU OTPE3KaMHU.

3HATH U NOHUMATH:
- IOHATHS BEKTOPA, HYJIEBOI'O BEKTOPA, JUIMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB;
- OTIepalliy HaJl BEKTOPAMH B TEOMETPHUSCKON (opMe (IMIPaBUIIO TPEYTOJIbHHUKA, IPABUIIO TIApAILISIOrpaMMa, IPABIIIO MHOTOYTOJIbHHUKA, TTPABUIIO
MOCTPOCHHUS PA3HOCTU BEKTOPOB U BEKTOPA, MOTYUYAIOLIEroCs MPU YMHOKEHUU BEKTOPA Ha YHCIIO); 3aKOHBI CII0XKEHUS BEKTOPOB, YMHOKEHHS BEKTOpa Ha
YUCJIO;
- (hopmyiy At BEIUKCICHUS CPEAHEN JTMHUM TPAIeluu.

YmMmern:
- OTKJIQ/IbIBaTh BEKTOP OT JAaHHOW TOYKU;
- TTOJIB30BAThCS MMPABUIIAMH TIPH MOCTPOCHUH CYyMMBI, PA3HOCTH BEKTOPOB; BEKTOPA, TOTYJArOIIETOCS

IpY YMHOXXEHHH BEKTOpa Ha YUCIIO;

- IIPUMEHATH BEKTOPHI K PEIICHUIO 3a/1a4;
- HaXOJIUTh CPEAHIOIO JIMHUIO TPEYTOJIbHUKA;

L4 BGKTOp OIIPEACIIACTCA KakK HaHpaBJ’ICHHLII\/’I OTPEC30K U JIENCTBUSA Hag BCKTOpaMHu BBOJATCA TAK, KaK 3TO NPHUHATO B (1)I/I3I/IKC, T. €. KaK JEeWCTBHUS C
HaITpaBJICHHBIMU OTPC3KAMHU. OcHOBHOC BHUMaHHE JOJI?KHO OBITh YACIICHO BHpa6OTKe YMeHI/Iﬁ BBIIIOJIHATL OIICpAallUH HAJl BEKTOpaMU (CKJ'Ia,Z[BIBaTL
BCKTODPGI 110 ITpaBHUJIaM TPCYTOJIbHUKA WU IapajlICiiorpaMmMma, CTPOUTh BEKTOP, paBHbeI Pa3HOCTU ABYX HJAHHBIX BEKTOPOB, a4 TAKXKEC BCKTOP, paBHHﬁ
MMPOU3BCACHUIO JaHHOTI'O BEKTOPA HA JAHHOC III/ICJ'IO).

YYA
KoMmyHuKaTuBHBIE:
KonTponuposars neiictBus naptHépa. JloroBapuBaThCs U MPUXOAUTH K 00IIEMY PEIIEHHI0 B COBMECTHON J€STEIbHOCTH, B TOM YHUCIIE€ B CUTYallUU
CTOJIKHOBEHUSI HUHTEPECOB.
PeryasiTuBHblie:

12



Paznuuath criocob u pe3ynbrat aeiictBus. OueHuBaTh MPaBUILHOCTH BBHITIOTHEHUS ACHCTBHS HA YPOBHE aJeKBATHON PETPOCTIEKTUBHON OLIEHKH .

Ilo3HaBaTebHBIE:

Brnagers o6muM npuémom perenust 3a1a4. Vcrnonp30BaTh MOUCK HEOOX0IUMOM HH(DOPMAIIUY TS BEITIOTHEHUS 3a/IaHUN C UCTIOIh30BaHUEM YIeOHOM

JUTEPaATyphbl

3. MeToa koopaAMHAT

Paznoxxenue BCKTOpa IO ABYM HCKOJIJIMHCAPHBIM BCKTOpAaM. KOOpI[I/IHaTBI BCKTOpPaA. HpOCTCﬁLHHG 3aJadid B KOOpAHWHAaTax. ypaBHeHI/IH

OKPY’KHOCTH U NpAMOU. [IpuMeHeHne BEKTOPOB U KOOPpAUHAT IIPU PELICHNUU 3a1a4.
Heasb:

MMO3HAKOMUTDB C UCITOJIB30BAHHUECM BCKTOPOB U MCTOJa KOOpAUHAT IIPHU PCIICHUN I'COMCTPUICCKUX 3a1a4, YUUTh IPUMCHATH BEKTOPHI K pCHICHUTO

3a1a4
3HaThL H MOHUMATH:
- IOHATHE KOOPJMHAT BEKTOPA;
- IEMMY ¥ TEOPEMY O Pa3I0KEHUH BEKTOPA MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM;
- MpaBWJIa JCHCTBUN HAJl BEKTOPAMU C 33JJaHHBIMU KOOPIMHATAMH,
- IIOHATHE PaNyC-BEKTOPaA TOYKH;
- (hopMyIBI KOOPAMHAT BEKTOPA Yepe3 KOOPIMHATHI €ro KOHI[a U Havalla, KOOPJAWHAT CepeqHbI OTpe3Ka,
JJINHBI BeKTopa " paCCTOHHI/Iﬂ MC)KI[y JABYMsI TOYKaMHU,
- YpaBHEHUS OKPY>KHOCTHU U MPSMOi1, Ocell KOOpIMHAT.
YMmeThb:
- pacKJIaapIBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOpPaM;
- HAXOIUTH KOOpI[I/IHaTBI BCKTOpa,
- BBINIOJIHATH AEHCTBUA HaJl BEKTOPaMHU, 33JaHHBIMU KOOPIMHATAMM;
- pemaTh NpOoCTEHIITNE 3a]]a4l B KOOPJIMHATAX M MCIIOJIB30BaTh UX MPH PEUIEHUU 00Jiee CI0XKHBIX 3a/1a4;
- 3aIIMCHIBaTh YPABHEHUS MPSIMBIX U OKPYKHOCTEH, HCIOJIb30BaTh YPaBHEHUS MPU PEIICHUH 3a/1a4;
- CTpOI/ITI) OKPY)KHOCTI/I 158 HpSIMBIe, 3aJaHHBIC ypaBHeHI/IHMI/I.

e Ha npumepax moka3pIBaeTCsl, KAaK BEKTOPbl MOTYT HOPUMEHSTHCSI K PEHICHUIO

reoMeTpu4ecKkux 3agad. JlemoHcTpupyercs

3¢ PEeKTUBHOCTL MNPHUMEHEHUs (QOpPMYJI JUIsI KOOPAWHAT CEpPEeAUHBl OTpE3Ka, PACCTOSIHUS MEXIY JABYMsI TOYKaMH, ypaBHEHHUU
OKPY>KHOCTH U MPSIMON B KOHKPETHBIX T€OMETPUUYECKHUX 3aJl1ayax, TEM CaMbIM JaeTCsl MpeACTaBJIeHHuE 00 U3YyUYEeHUH IeOMETPUYECKUX

(uryp ¢ moMoIIbI0 METOJIOB aJIreOphl.
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YY A
KomMMyHukaTuBHbBIE:
VY4UuThIBaTh pa3IMYHbIC MHEHUS U CTPEMUTHCS K KOOPAMHALIMM PA3JIMYHbIX ITO3UIUI B COTPYIHUYECTBE.
KonTtponuposats neiicTBus napTHépa.
PeryasitTuBHblie:

Y4uuTHIBaTh NPAaBUIIO B ITITAHUPOBAHUH U KOHTPOJIE criocoba pemieHusi. BHOCHTh He0OXOAMMbIe KOPPEKTHBBI B ICHCTBHE MOCIIE €ro 3aBEPIICHUs HA OCHOBE

yuéTa XapakTepa cellaHHbIX OIINOOK.

ITo3HaBaTeabHBIE:
Brnaners o6mum npuéMom pemenus 3anad. [IpoBoguTh cpaBHEHUE, CEPUALTUIO M KIIACCU(DUKALIUIO TI0 33AaHHBIM KPHUTEPHSIM.

4. COOTHOIIECHMSA MeXK1y CTOPOHAMH U yIJIaMHU TPeyroJbHHUKA

CkansgpHoe Ipous3BesieHHuEe BEeKTOpoB. CHHYC, KOCHMHYC M TaHreHC yrija. TeopeMbl CHUHYCOB M KOCHHY COB.

CxkansgpHoe IMpOou3BEJICHUE BEKTOPOB U €ro MIPUMEHEHUE B T€OMETPUUYECKUX 3a/]adax.
Leab: N03HAKOMUTD YYAIIUXCS C OCHOBHBIMH AJITOPUTMAMHU PEIICHUS TPOU3BOJIBHBIX TPEYTOJIBHUKOB.
3HaTh H MIOHUMATh:
- IOHATHSI CUHYCA, KOCUHYCa U TaHTeHca Juist yriioB oT 0 ® 10 180°;
- OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO;
- (hopmyIBl IpUBEICHUS;
- (hopMyIIBI )15 BBIYUCIICHUSI KOOPAUHAT TOUKHU; COOTHOIICHUSI MEXIY CTOPOHAMU U yriaMu
TPEYrOJIbHUKA:
- TEOpEeMY O TUIOIIAHN TPEYTOIbHUKA,
- TEOPEMBI CHHYCOB U KOCUHYCOB M HM3MEpUTENbHbIE pa0OThI, OCHOBAHHBIE HA MCIOJIB30BAHUN ITHX
TEOpEM;
- OIpE/IeNIEHUE CKAISIPHOTO MMPOU3BE/ICHUSI BEKTOPOB;
- YCJIOBHE MEPIICHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB;
- BBIpQXKEHUE CKAJISIPHOTO MPOU3BEIAECHUS B KOOPIUHATAX U €r0 CBOMCTBA.
- METOJIbI PEIICHUS TPEYTOJILHUKOB.
YMeTh:
- 00BACHSTH, YTO TAKOE YTOJ MKy BEKTOPaMHU;

Penrenue TpeyroJbHUKOB.
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- IPUMCHATH CKAJIAPHOC IIPOU3BEACHNE BEKTOPOB IIPU PEIICHHUU I'COMCTPHUYCCKUX 3a7a4.

- CTPOUTH YIJIbI;

- IPUMCHATH TpI/IFOHOMeTpI/I‘IeCKI/Iﬁ arrmapar nIpu pCuICHUM 3ada4, BBIYUCIATh KOOPANHATEI TOYKH C
IMOMOIIbIO CMHYCA, KOCMHYCA U TAHI'CHCA YyI'Jia;

- BBIYMCJIATS IUIOMIAAb TPEYTOJIbHUKA 110 ABYM CTOPOHAM U YIIIy MEXI1y HUMHU;
- peuaTh TPEYroJbHUKHU.

e Cunyc u xocunyc mo6oro yria or 0° mo 180° BBOASTCSA C MOMOINBIO EIUHMYHON MOJTYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMbI
CHUHYCOB M KOCHMHYCOB U BBIBOAMUTCA €LIC OJHA (bopMyna mIomaan TpCyrojdbHHUKa (HOHOBI/IHa Opou3BCACHHA ABYX CTOPOH Ha CHUHYC
yrijla MeXJy HUMH). DTOT anmnapaTr NPUMEHSETCS K PEeIICHUIO TPEYroJbHUKOB. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB BBOJUTCS KAaK B
dbuznke (Mpous3BeCHUE AJIUH BEKTOPOB Ha KOCUHYC yrila MEXIy HHUMH). PaccMaTpuBarOTCs CBOWCTBA CKAISIPHOTO IMPOU3BEICHUS U
ero NMpUMEHEHHUE IPHU PEIICHUH I'eoMeTpHuuecKux 3ajady. OCHOBHOE BHUMaHHUE CJeAyeT YAECJIUTh BbIPAaOOTKE MPOYHBIX HABBIKOB B
IIPUMEHEHUU TPUTOHOMETPUUYECKOTO alapara IpHu pelieHu reOMeTpUIECKUX 3aj1a4.
YV
KoMmyHnkaTuBHbIe:
Y4UTBIBaTh pa3Hble MHEHHSI U CTPEMUTHCS K KOOPIAUHALIMU PA3IMUHBIX TO3ULUH B COTPYAHUYECTBE.
PeryasituBHbIe:
BHocuTh HEOOXOAUMBIE KOPPEKTHUBHI B JIEHCTBHE 1OCJIE €r0 3aBEPIICHUs Ha OCHOBE y4&€Ta XapaKTepa C/IeJaHHBIX OIIHOOK.

ITo3HaBaTeabHBIC:
Branets o0muM npuémMom pemieHus 3ajaad. OpueHTUPOBATHCS HAa pa3HOOOpa3ue CmocoOOB pelIeHus 3a/1a4.

5. l1MHa OKPYXKHOCTH M IJIOHIAAb KPyra

[IpaBunbHBIE MHOTOYTOJBHUKH. OKpPY>XHOCTH, OIMCaHHasi OKOJIO IPaBUJIILHOTO MHOTOYTOJIbHMKa W BIIMCaHHas B Hero. lloctpoenue
NPaBUJIbHBIX MHOTOYTOJILHUKOB. J[sinHa okpyxHocTu. [Inmomans kpyra.

Heyab: pacumpuTh U CUCTEMATU3UPOBATH 3HAHUS YUAIIUXCSI 00 OKPY>KHOCTSIX U MHOTOYTOJIbHUKAX.
3HaThL M NOHUMATD:

- OIIpPE/ICIIEHNE NTPAaBUIILHOIO MHOTOYT OJIbHUKA,
- TeOpeMBbI 00 OKPY>KHOCTH, OTIMCAHHOM OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA, U OKPY>KHOCTH,
BIIMCAHHOW B IIPaBUJIBHBI MHOTOYT OJIbHUK;

- (hopMyIIBI AJ1s1 BBIUMCIICHMS YTJI1a, IJIOIAAN U CTOPOHBI IPAaBUILHOTO MHOTOYTOJIbHUKA U paguyca
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BIIMCAHHOW B HETO OKPYXHOCTH;
- (hopMyJIBI ATUHBI OKPYKHOCTH U AYTU OKPY>KHOCTH;
- (hopmyIIBI TUIONIIAM KPYTa U KPYTOBOTO CEKTOPa,;

YMmerh:
= BBIYUCJISTH TIJI0IIaAn U CTOpOHBI HpaBI/IJIBHBIX MHOFOyF OJIbHHUKOB, paI[I/IyCOB BIIMCAHHBIX U
OMHMCAHHBIX OKPYKHOCTEH;
- CTpOI/ITL HpaBI/IJH)HI)IG MHOFOerJII)HI/IKI/I C IIOMOIIBIO LII/IpKy.H}I u JII/IHef/'IKI/I;
- BBIYUCTISIT AJTUHY OKPYKHOCTH, AJTUHY AYTH OKPY>KHOCTH;
- BBIYHUCJIATH IJI0IIAAb prra u prrOBOFO CGKTOpa.

e B Havasne TeMbl JaeTcs onpeaeieHUe MPaBUIbHOIO MHOTOYIOJIbHUKA U PACCMAaTPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSAX, ONMCAaHHOU
OKOJIO MIPaBUJIIbHOTO MHOT'OYIOJIbHUKA U BOHCAaHHOUW B Hero. HeoOXoauMo paccMOTpEeTh MOHSITUS JUIMHBI OKPY>KHOCTH U ILIOLIAIHU
Kpyra u GopMyJibl Uil uX BblYuciIeHUs. C IOMOIbI0O ONHCAaHHON OKPY’>KHOCTHM pELIAlOTCA 3aJadyd O IMOCTPOSCHUHM IPaBUIBHOIO
LIECTUYTOJIbHUKA W HOPABWJIBHOTO 2 N -yrojdbHUKA, €CJIU JlaH NpPaBWIbHBINA N-yroJibHUK. POpMyJibl, BBIPaXKAIOIIUE CTOPOHY
NIPaBUJILHOIO MHOT'OYTOJIBHUKA U paJuyC BIOUCAHHON B HErOo OKPY>KHOCTH 4Y€pe3 pajuyC OIMHMCAHHOU OKPY>KHOCTH, UCIIOJIB3YIOTCS
py BBIBOJIE (GOPMYJI AIUHBI OKPYKHOCTH M IUJIOIIAAU Kpyra. BeIBoa onupaeTcs Ha MHTYUTHUBHOE IIPEACTaBICHUE O Ipejiesie: pu
HEOIPAaHUYEHHOM YBEJIIMYEHUH YHCJIa CTOPOH MPABUIBHOIO MHOIOYIOJIbHUKA, BIIUCAHHOI'O B OKPY>KHOCTb, €TI0 IIEPUMETP CTPEMHUTCSH
K JJIMHE 3TOM OKPY>KHOCTH, a IUIOIIA/Ib - K TUIOIAAN KPyra, OrpaHUYEHHOI'O OKPY>KHOCTBIO.

YV
KoMMmyHuKaTuBHBIE:
KoHTponupoBaTh AeiiCTBUS TapTHEPA.
PeryasiTuBHbIe:
YuuThIBaTh NMPaBUJIO B TUITAHUPOBAHUU U KOHTPOJIE crioco0a perieHusl.
ITo3naBaTeJLHBIE:

Bnanets oOuuM nipuémom pemeHus 3aaad. CTpOUTh peueBoe BhICKa3bIBaHHUE B YCTHOW M MUCHbMEHHOU opMme.
6. JIBusKeHUs

Otob6paxenue mniockoctu Ha cebs. Ilonsatue aBuxenHus. OceBast U HeHTpasbHasi cuMmMmetrpuu. [lapannensnbiit nepenoc. IloBopor. Ha-
JIOKCHUS U IBUKCHUS.
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Heas:
MO3HAKOMUTH YYaIlIUXCsl C MOHSTHEM JBHXKCHHUSI U €r0 CBOWCTBAMH, C OCHOBHBIMHM BHJAMHU JIBUKEHUH, CO B3aUMOOTHOUICHUSIMH
HAJIOKEHUUN U OBUKECHUH.
3HATh M IOHUMATH:
- OTIpeAeJICHUE JIBM)KEHUS U €TO CBOMCTBA;
-IIPUMEPHI JIBUXKEHUS: OCEBYIO U LICHTPAJIbLHYIO CHMMETPUH, TTapaJuIeIbHBIN IEPEHOC U MTOBOPOT;
- IpU ABWYKSHUU JIr00asi purypa nepexoauT B paBHYIO el purypy;
- DKBHUBAJIEHTHOCTD ITOHITHUHN HAJIOKEHUS U JIBHKECHHUS
YMeThb:
- OOBSICHSITH, YTO TAKOE OTOOpaKSHUE MIIOCKOCTH Ha ceOs;
- CTPOUTH 00pa3bl GUTYP OPU CUMMETPUSIX, MTapaIeIbHOM IIEPEHOCE U TTOBOPOTE;
- pemarth 3aJ1a4u ¢ IPUMEHEHHUEM JBUKCHUM.

e JIBM)KCHHUE TUIOCKOCTH BBOJUTCS KaK OTOOpaKEHHE IUIOCKOCTH Ha ceOs, COXpaHSIoIIee pPACCTOSTHUE MEXIy Todkamu. llpu
paccMOTPEHUH BUJIOB ABM)KCHUN OCHOBHOE BHHUMAaHHUE YCIISIETCS MOCTPOCHHUIO 00pa30B TOYEK, MPSMbBIX, OTPE3KOB, TPEYTOJIbHHUKOB
IIpU OCEBON UM IEHTPAJIbHOW CHUMMETPHSX, MapajyleIbHOM IiepeHoce, moBopore. Ha 3¢ dekTHbIXx npuMepax I1OKa3bIBaeTCs
NPUMEHEHUE JIBUXKEHUM TIPU PEIICHUU T€OMETPUUYECKUX 3a7ad. [loHATHEe HaJ0XEHUsI OTHOCUTCS B JJAHHOM KypC€ K UHCIY OCHOB-
HBIX NOHATHN. J[oKa3pIBaeTCs, YTO TOHSTUS HAJTOXKCHUS U ABWIKCHHS SBISIOTCS SDKBUBAJICHTHBIMH: JTI000€ HAJIOKEHHE SIBIISIETCS
JIBUPKEHUEM IJIOCKOCTH U 00paTHO. M3yuyeHue noka3aTesibCTBa HE SIBJISIETCS OO0sI3aTEIbHBIM, OJHAKO CJIEYET PacCMOTPETh CBSI3b
MNOHATHUUN HAJTOXKEHUS U JIBUKECHUS.

YV
KommyHunkaTuBHbIC:
KonTponupoBats neicTBUS MapTHEPA.
PeryasituBHble:
YuuThIBaTh NPaBUJIO B IJIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS.
Ilo3HaBaTenbHbBIE:

BnaneTts o0mumM npuéMoM pemieHus 3agad. CTpOUTh pedeBOe BhICKa3bIBaHHWE B YCTHOM M MUCBMEHHOM (opMe.
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7. IloBTOpenune. Pemenue 3agau.
3aKkpensieHHe 3HAaHUW, YMEHUM M HABBIKOB, MOJYUYEHHBIX Ha ypPOKax IO JJAHHBIM TeMaM (Kypc reoMeTpud 9 kjacca). YMeHue padoraTh C
pa3IUYHBIMHA UICTOYHHUKAMHU WH(POpMAITHH.

Lean: [ToBTOpeHUe, 06001IEHNE U CUCTEMAaTHU3aIMsI 3HAHUM, YMEHHN U HaBBIKOB 3a Kypc reomeTpun 9 knacca. [TogroroBka k OI'D.
YMmern:
- OTBEYATh Ha BOIMPOCHI M0 U3YUYECHHBIM B T€UEHHE I'0/1a TEMaM;
- IPUMEHSTH BCE N3YYCHHBIC TEOPEMBI TIPH PELICHUH 3a]1a4;
- pelaTh TECTOBbIC 3a/1aHHsI 0A30BOTO YPOBHS;
- pemaTh 3aJa4M MOBBIIIEHHOTO YPOBHS CJI0KHOCTH.

yVia

KoMmyHnkaTuBHbIe:
VY4uuTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPJMHAIIMM PA3INYHbIX [TO3ULUHI B coTpyaHuyecTBe. CllyliaTh PYyTUx, NbITaThCS IPUHUMATh APYTYIO TOUKY
3peHHUs1, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS.

PeryasituBHble:
Ocy1iecTBIATh UTOTOBBIM U MOLIATOBBIM KOHTPOJIb MO pe3yibTaTy. BHOCHTH HE00X01MMBbIE KOPPEKTUBEI B ICHCTBUE MOCIIE €T0 3aBEPIIEHUS Ha OCHOBE
yu4éTa XxapakTepa CIeIaHHbIX OUIMOOK.

ITo3naBarTeabHbBIC:
[TpoBOAUTH CpaBHEHHE, CEPUALIUIO U KITACCU(PUKAIIMIO IO 33IaHHBIM KPUTEPHSIM. AHAIN3UPOBATh YCIOBHS U TpeOOBaHUS 3aay.
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CTpyKTypa Kypca

Ne Tema KommmuectBo wacos
1 BBoiHOE TOBTOpEHUE 2
2 Bexkropsl. 13
3 Metoa KoOpAWHAT. 11
4 CooTHollIeHHE MEXy CTOPOHAMH U YTJIaMU TpeyroyibHuKa. CKatsipHOe 15
MIPOU3BEICHUE BEKTOPOB.
) JliiHa OKpYKHOCTH U IJIOLIAAb KpyTa. 11
6 JIBroxeHus. 10
7 IToBTOpEeHME 6
Utoro 68
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Knacc: 9b

Yyayureasb: Cemennxuna H.1O.
Koau4yecTBO Yacos:

- Ha y4yeOHbIii roa: 70

- B HegeJdIo: 2

[11aHOBBIX KOHTPOJILHBIX YPOKOB-5.

KasennapHo-reMaTnyeckoe nJiaHUPOBaHNe

reomerpus, 9 kiacc

2018 / 2019 yueOHbIii roa

Ne Tema ypoka Pemaemeie IMnanupyemsie pe3yasTaThl (B cooTBeTcTBHE ¢ PI'OC) Hara
npoodIeMbl NPOBeIeHUus
IIpeameTHbIC JInuHoCTHBIE Ilnan | Pakr
IMonsiTust pen YV
pe3yJIbTaThl pe3yJIbTaThl
1.BBoaHoe moBTOpPEHHE. 2 yaca
IToBTOpeHue MeHana BBITIOJIHATh Y4uThIBaTH pa3HbIe YMCHHE
Mmarepuaina 7-8 ’ 334y U3 MHEHUS U KOHTPOJIMPOBATh
OuccekTpuca,
KJ1acca BBICOTA pa3zelioB Kypca | CTPEMUTHCS K Iporecc U
’ VIII knacca, KOOpAWHAIIUHU pe3ynbTaT
1 TPEYrOJIbHUKA, . .
UCIIOJIB3YS pa3IMYHBIX NO3ULUH yueOHoM
rapajuieJorpamm, .
TEOPUIO: B COTPYJHUYECTBE; MaTeMaTHYECKON
Tparmnenus, poMo,
KBATpAT TeopemMa KOHTPOJINPOBATh JIEATEIbHOCTH
' [Tucgaropa, JIECTBHS MapTHEpA.
CBOMCTBO Bnocurs
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[ToBTOpEeHME

CcpeaHen TMHUI

Heo0XOoInuMBIE

Mmarepuana 7-8 TPEYroJIbHUKA, KOPPEKTHBHI B
KJacca bopMmyIbl JieicTBUE MOCIIE €ro
BBIYUCIICHHS 3aBepILEHUS Ha
IUIOIIAH OCHOBE yuéTa
TPEYroJbHHUKA,; Xapakrepa yMEHUue
CBOMCTBA, CHICJIAHHBIX OIIMOOK; | KOHTPOJIMPOBATH
MPU3HAKH pa3nuyarh cnocol M | MPOLECC U pe3ysibTaT
2 napauieliorpaMM | pe3ynbTar AeUCTBUA. | yueOHOH
a, pomoa, OpueHTupoBarbcs MaTeMaTHYECKON
IpSIMOYTOJIbHUKA | Ha pa3HooOpa3ue JeSITeTbHOCTH
CIOCO0O0B PEIICHHS
3aga4. CTpouTh
pedesoe
BBICKa3bIBaHHE B
YCTHOU U
MMCEMEHHOM (hopme.
Texnonozuu: 310poBbecOEpEXKEHUS, JINIHOCTHO-OPUEHTUPOBAHHOTO 00yUeHUsI, MIe1aroruka CoTpyJHUYECTBA
2.BekTopsbl. 13 yacos
ITonsaTue BexTOpA. MIOHATHUS BEKTOPA, KOHTpOIMpOBAaTh UCIOJIb30BaTh
HYJIEBOT'O BEKTODA, IpUOOpETEHHbBIE
yIuTh JUIMHBI BEKTOPA, neiicTBus mapTHEpa. | 3HAHMS M yMCHHUS B
06YIAIOMHXCA OTKJIA/IbIBATh .
3 yd KOJUIMHEApHbIX MPaKTUYECKON
BEKTOP OT JloroBapuBatbcs U
BBIITOJIHATD BEKTOPOB, o JACATCIIbHOCTH U
e CTBHS HA. JTAHHOMW TOYKH. IPUXOAUTH K .
A A paBeHCTBA oBLIeMY Delermo g | TOBCCAHEBHON XKHU3HI
BCKTOpaMH Kak BEKTOPOB. meMy p JUJI .
HampaBJICHHBIMU COBMECTHOM ~MO/IE/TMPOBAHNS
OtknapiBaHue OTPC3KaMH. oTepaIy Haj NIOJTb30BAThCS NPaKTHYECKIX
4 . NeSITeTbHOCTH, B TOM N
BEKTOpa OT JTaHHOU BEKTOpaMH B NpaBUIaAMHA TIPU CUTYyaIuii u
TOUKH. reOMEeTPUYECKOl | MOCTpOeHUH UHCTIC B CUTYALMN | yecenoBaHus
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5 Cymma nByx
BEKTOPOB.
Cymma

6 HECKOJBKHUX
BEKTOPOB.

7 Beruuranue
BEKTOPOB.

8 Pemenwne 3amay.

9 YMHOKEHUE
BEKTOpA Ha YHUCJIO.

10 YMHOKEHUE
BEKTOpAa Ha YMUCIIO.
IIpumeHeHue

11 BEKTOPOB K
pEIICHUIO 3a/1a4.

12 Cpenusia nuHus

TpaneluuH.

dhopme (mpaBuIIo
TPEYTOIbHUKA,
MIPABUIIO
napajuiesiorpaMmma,
MIPABUIIO
MHOTOYTOJIbHUKA,
MIPABUIIO
MTOCTPOCHHUS
pasHOCTH
BEKTOPOB U
BEKTOpa,
MOJTyYarOIIEerocs
pU YMHOXCHHUU
BEKTOpa Ha
YHUCIIO);

CYMMBI,
pazHoCTH
BEKTOPOB;
BEKTODA,
IIOJIy4YaIOIErocs
IIPU YMHOXEHUU
BEKTOpA Ha
YUCIIO;
IIPUMEHSITh
BEKTOPBHI K
pELLIEHUIO 3a/1a4;
HaXOJUTh
CPEIHIOO JINHUIO
TPEYrOJIbHUKA;
packiaapIBaTh
BEKTOP.

CTOJIKHOBCHUSA
MHTEPECOB.

Paznuuath cioco6 u

pe3yJibTaT ACHUCTBUS.

O1eHuBaTh
MPaBUILHOCTh
BBIIIOJIHCHHS
JICHCTBHSI HA YPOBHE
aJeKBaTHOU
PETPOCIIEKTUBHOMN
OLICHKH.

MTOCTPOEHHBIX
MOJEIIEH ¢
HCII0JIb30BaHUEM
amnmnapara reoMeTpuu
-ONHUCAHUS
3aBUCUMOCTEN MEXKITY
(bu3UIeCKUMHU
BEITMYMHAMU
COOTBETCTBYIOIIMMHU
dbopmynamu npu
UCCIE0BaHUHT
HECJIOKHBIX
MPaKTUYECKHUX
CUTyalui;

(dbopMupoBaHue
OTBETCTBEHHOT'O
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13

Pemrenue 3agau.

14

KoHnTtpoubHasn
pa6ora Nel mo
Teme «BekTopbsny

Biagers o0mmm
MIPUEMOM pELLIEHUS
3aja4.
Hcnonn3oBarh
IIOMCK HEOOXOIUMOMN
uHbopmauu 1is
BBITOJTHEHHS
3aJaHUH C
HCIOJIb30BaHUEM
y4eOHOI
JUTEPaTyPhI

OTHOUICHHUS K YUCHHUIO,
TOTOBHOCTH U
CITOCOOHOCTH
00yJarImuXxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHUBAIIUU K
00y4eHUIO U
MO3HAHUIO, BBIOOPY
JlaJIbHENIIETO
oOpa3zoBaHus Ha Oa3e
OPUEHTUPOBKH B MHUPE
npodeccuit u

PO EeCCUOHATBHBIX
MPEANOYTEHUMH,
OCO3HAHHOMY
MOCTPOCHUIO
VHIUBUYyAJIBHOMN
o0Opa3oBaTenbHON
TPAEKTOPHUU C YUETOM
YCTOWUYUBBIX
MMO3HABATEIHHBIX
WHTEPECOB

yMeHHe
KOHTPOJIMPOBATh
IIPOLECC U PE3YIBTAT
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15

AHanu3
KOHTPOJIBHOU
pabotsl. Permenue
3azad.

y4aeOHOMI
MaTeMaTUYEeCKOU
NEITEILHOCTH

Texnonozuu: 310poBbecOepekeHus, MpodieMHOro 00ydeHwus, MU HEePSHIIMPOBAHHOTO MOIX0/1a B 00yUEHUH, MeJarOTHKa COTPYAHHYECTRA,
KOMMYHHUKAI[MOHHBIC TEXHOJIOTHH

3.Metoa koopauHat. 11 yacoB

16

Paznoxenne
BEKTOpa 10 ABYM
HCKOJUII/IHCapHI)IM
BEKTOPaM.

17

Koopannatsr
BEKTOpA.

18

IIpocreiimme
3a/1a4M B
KOOPJIMHATAX.

19

IIpocreiimue
3a/1a4u B
KOOPJMHATAX.

20

Permenue 3agau
METOJIOM
KOOpJWHAT.

21

YpaBHeHue
OKPY>KHOCTH.

22

VYpaBHeHue
IPSIMOM.

23

Pemrenue 3agau.

MO3HAKOMUTH C
HUCIIOJIb30BaHUE
M BEKTOPOB U
MeToAa
KOOPJIMHAT NP
pemeHun
T€OMETPUUYECKU
X 3ajJla4, YYUTh
MIPUMEHSATH
BEKTOPHI K
pEIIeHuI0

MOHSATHE
KOOpJMHAT
BEKTOPA;

JleMMa U Teopema
0 pa3NioKEHUU
BEKTOpA 10 ABYM
HEKOJUIMHEAPHBIM
BEKTOpaM;

npaBuja
JNIEUCTBUI Hax
BEKTOpaMHU ¢
3aJITaHHBIMH
KOOpAMHATAMU;

MOHSATHE paJNyC-
BEKTOpA TOYKHU;

bopMyIib
KOOpJAMHAT
BEKTOpa 4Yepe3
KOOpJMHATHI €T0
KOHIIA ¥ HaJasa,

packiaabIBaTh
BEKTOD I10 IBYM
HEKOJUTMHEAPHBI
M BEKTOpaM;
HaXOJUTh
KOOPIUHATHI
BEKTOpA,
BBIIIOJIHATE
JEUCTBUS HAL
BEKTOPAMH,
3aJaHHBIMU
KOOPJIMHATAMH;
pemiarb
IIpocTenIne
3a7a4U B
KOOpJMHATAX U
HCIIOIB30BaTh UX
IIPH PEIICHUN
0oJiee CIIOMKHBIX
3aJ]a4;

YYHUTBIBATh
pa3IM4YHbIE MHEHHUS
U CTPEMUTHCA K
KOOPAUHALIMKI
Pa3JIMYHBIX MTO3UIUN
B COTPYAHUYECTBE.

Kontposnmposats
JEeNCTBHS MapTHEpA.

Y4uTHIBaTh PABUIIO
B IUTAHUPOBAHUU H
KOHTpOJIe criocoda
pewenusi. BHOcHTh
HEOOXO0IUMbIe
KOPPEKTHBHI B
JIEACTBUE TIOCIIE Er0
3aBepIICHUS HA
OCHOBE yuéTa
XapakTepa

UCIIOJIb30BaTh
pHOOpETEHHbBIE
3HaHUS U YMEHHUS B
MPaKTUYECKOU
JIeATETLHOCTH U
MMOBCETHEBHOM KU3HU
JUISL MOJICTTUPOBAHUS
MPaKTUYECKHUX
CUTyalHuil 1
UCCIIEI0BAHUS
MOCTPOEHHBIX
MOJEIIEH ¢
HCIIOJIb30BaHUEM
anmnapara reoMeTpuu

¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOILEHHS K YUEHHIO,
TOTOBHOCTH U
CHOCOOHOCTH

24




24

Pemrenue 3agau.

KOOp/AMHAT
CepelMHBI OTPE3KA,
JUIMHBI BEKTOpa U
PacCTOAHUA MCIKIAY
JBYMS TOUKaMH;
YpaBHEHHUS
OKPY>KHOCTH U
IIPsIMOM, Ocer
KOOp/MHAT.

3aIUCHIBATh
yYpaBHEHUS
IPSIMBIX U
OKPY’KHOCTEH,
UCII0JIb30BaTh
YpaBHEHUs IIpU
pEILIECHNN 3a]a4;
CTPOUTH
OKPYXHOCTH U
IIPsIMBIE,
3aJJaHHbIC
YPAaBHEHUSMM.

CACJIIaHHBIX OIIHOOK.

Bnanets o6mum
MPUEMOM PEIICHUS
3anad. [IpoBoauts
CpaBHEHUE,
cepuaLuIo u
KJIACCU(PUKAIUIO TTO
3a/IaHHBIM
KPUTEPUSIM.

o0ydJaronuxcs K
CaMOpPAa3BUTHIO U
caM000pa3oBaHHUIO Ha
OCHOBE MOTHUBAIIUU K
00y4eHUI0 U
MMO3HAHUIO, BEIOODPY
HaJIbHEUIIIEro
obOpa3zoBanus Ha O6a3ze
OpPUEHTUPOBKH B MUPE
npodeccuit u
npodeccuoHaNbHbIX
MPEAIIOYTEHUH,
OCO3HAHHOMY
MOCTPOEHUIO
WHJMBH1yaJIbHOU
00pa3oBarenbHON
TPAEKTOPHUH C YUYETOM
YCTOMUYMBBIX
MMO3HABATEJIbHBIX
WHTEPECOB

25

KonTtpoubnas
padota Ne2 mo
Teme «Merog
KOOPANHAT»

26

Ananuz
KOHTPOJIBHON
paboTsl. Pemenue
3azad.

YMEHHE
KOHTPOJINPOBATh
MPOLECC U PE3YIbTAT
yueOHOMI
MaTeMaTHIEeCKOH
JIeSITeIIbHOCTH

Texnonozuu: 310poBbecOepexenns, MM HepeHInPOBAHHOIO MOAX0/1a B 00yUeHUH, TOITAITHOTO (POPMUPOBAHUS YMCTBEHHOT'O JIEMCTBUS, KOMMYHHUKAIIHUOHHbIE
TEXHOJIOTUU
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4.CooTHoOLIIEHHE MEKIAY CTOPOHAMU U YIJIaMHU TPEYToJbHUKA. CKaJ’IﬂpHOQ MPOU3BEICHUE BEKTOPOB. 15 yacoB

27 Cunyc, KocuHYyC,
TaHI'€HC yIJa.

28 Cunyc, KocuHYC,
TaHT'€HC yIJa.

29 Cunyc, KocuHYyC,
TaHT'€HC yIJa.
Teopema o

30 | momanu
TPEYroJIbHUKA.

31 | Teopema cunycos
1 KOCUHYCOB.

32 Pemienue
TPEYrOJIbHUKOB.

33 Pemenue
TPEYrOJILHUKOB.

34 | U3mepurenbHbie
paboTHI.

35 | Pemenue 3amay.
CkansipHoe

36 MIPOU3BEJICHUE
BEKTOPOB.
CkansipHoe

37 MIPOM3BE/ICHUE B
KOOpP/IMHATAX.
[IpumeHenne

38 | CKaJsIpHOTO

IMPOU3BCACHUS K
PCHICHUIO 3a1a4.

MMO3HAKOMUTh
y4almxcs ¢
OCHOBHBIMH
IropuTMaMu
peleHus
MIPOU3BOJIBHBIX

TPEYrOJIbHUKOB.

MIOHSITHS CHHYCA,

KOCHHYCa U
TaHreHca Jyis
yrios ot 0° 110
180°;

OCHOBHOE
TPUTOHOMETPHUYEC
KO€ TOXJIECTBO;

(bopMyibl
NIPUBE/ICHMS;

bopMybl 151
BBIYHCIICHUS
KOOPJIMHAT TOYKH;
COOTHOIICHUS
MEXy CTOPOHAMH
U yIiaMu

TPEYTroJIbHUKA:

Teopema o
TUTOTIA T
TPEYTOJIbHUKA,;

TEOpPEMbI CHHYCOB
Y KOCHHYCOB U
MU3MEpUTEIbHBIC
paboThl,
OCHOBaHHBIC Ha
WCTIOTh30BaHUH
ITHX

TEOpeM;

O00BACHATH, YTO
TaKoe yroi
MEXIY
BEKTOPAMH;
MIPUMEHSATH
CKaJIsIpHOE
MIPOU3BEICHUE
BEKTOPOB TIPH
peIICHUN
TCOMETPHUYCCKUX
3aJad4.
CTPOUTH YTJIBI;
MIPUMEHSITH
TPUTOHOMETPH
4eCKUN
ammapar  IIpu
pelieHun
3ajad,
BBIYUCIIATH
KOOpIUHATHI
TOYKH C
ITOMOIIBIO
CUHYCAa,
KOCHHYCa u
TaHTEHCA yIIia;

BBIYUCIIATH
Iiomaib

YuutbiBaTh pa3Hbie
MHEHHS U
CTPEMHUTHCS K
KOOpJMHALIUU
Pa3IMYHBIX MO3ULUAN
B COTPYIHUYECTBE.

Broocutse
HEo0XOoIuMebIe
KOPPEKTHUBHI B
OEUCTBUE IOCTIE
€ro0 3aBEepIICHUS
Ha OCHOBE y4é€Ta
xapakrtepa
clieTaHHBIX
OIIINOOK.

Brnagers o0mmm
MIPpUEMOM
peuIeHus 3aaad.
OpueHTupoBaThCs
Ha pa3zHooOpasue
cnoco0oB
peureHus 3aaad.

dbopmupoBaHue
KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
oOIIeHNY U
COTPYJIHUYECTBE CO
CBEPCTHHKAMH,
CTapUINMH U
MJTQIITAMH B
o0pa3oBaTeNbHOM,
00LIECTBEHHO
MOJIE3HOH, yueOHO-
HCCIICIOBATEIbCKOM,
TBOPUYECKOH U IPYTHX
BUJAX JIATEIILHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1araTh
CBOM MBICIIA B YCTHOM
Y IIICbMEHHOU peyH,
IIOHUMATb CMBICII
IIOCTaBJICHHOM 3aJa4H,
BBICTPauBaTh
aprymMeHTaluIo,
IIPUBOJUTH IIPUMEPHI
1 KOHTPIIPUMEPHI

UCIIOJIb30BaTh
npruoOpeTeHHbIe
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Pewmenne 3anau. onpeneseHue TPEYroJIbHUKA 110 3HaHUS U YMEHHUS B
CKaJISIPHOTO JBYM CTOpOHam IIPaKTUYECKON
MIPOU3BEICHUS U YOIy MEXIy JIeATEIbHOCTH U
BEKTOPOB; HUMU; IIOBCEIHEBHOM JKHU3HU
yCIIOBHE peuiaTth JUIS1 MOJIETTUPOBAHUS
NEPIEHIUKYJISPHO | TPEYTOJIbHUKH. IIPAKTUYECKUX
CTH HEHYJIEBBIX CUTyalui u
39 BEKTOPOB; MCCIIEIOBAHMUSI
BBIPAKEHUE MOCTPOEHHBIX
CKAJIIPHOTO MOJEIIEH ¢
MIPOU3BE/ICHUS B HCII0JIb30BaHUEM
KOOpJMHATaxX U €ro arnrnapaTta reoMeTpuu
CBOMCTBA.
METO/Ibl PEILICHUS
TPEYroJIbHUKOB.
KoHnTtpoubHasn
paGora Ne3 mo
Teme
«CooTHOImICHHE
yMEHHE
MEKILY
40 KOHTPOJIMPOBATh
CTOPOHAMH H
MIPOLIECC U PE3YJIbTAT
yriamu o
yueOHO
TPEeYroJbHHUKA. .
MaTeMaTH4eCKOn
CraasipHoe
JESATEIBHOCTH
1100100 763:191 (317 (8
BEKTOPOB.»
Ananuz
41 | KOHTPOJIBHON

pabotsl. Perenue
3ajad.
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Texnonozuu: 3I[0p0BB606epe)KeHI/IH, JIMIYHOCTHO-OPUCHTHUPOBAHHOT'O 06yLICHI/I$I, Pa3BHUBAIOIICTO 06y‘leHI/I${, neaaroruka COTpyaHn4ceCTBa, KOMMYHUKAIIUOHHBIC

TEXHOJIOTUU
5. JIIMHA OKPYKHOCTH M IJI0OIAAb Kpyra. 11 yacos
42 | lpaBusibHbi OIpEIENICHUE (bopmupoBaHue
MHOT'OYTOJbHHK. [PaBUIILHOTO BBIYHCIIAT KOMMYHHUKATHBHOM
OKpY>KHOCTb, MHOTOYTOJIbHUKA; IJIOIAI 1 KOMIICTCHTHOCTH B
OITMCaHHas OKOJIO TEOpPEMBI 00 CTOPOHBI OOIICHUH U
43 HPpaBUJILHOTO OKPY’>KHOCTH, MPaBWIbHBIX COTPYIHUYECTBE CO
MHOT'OYTOJIbHMKa 1 OIUCAHHOM OKOJIO | MHOTOYrobHUKO | KoHTponmpoBaTh CBEPCTHUKAMH,
BITUCaHHAA B MIPaBUIBLHOTO B, PaINyCOB JEeHCTBUS MapTHEPA. | CTAPIIUMU H
IIPABHIIBHBIN MHOI'OYT'OJIbHUKA, | BIIMCAHHBIX U MJIAJIKAMU B
MHOTI'OyTOJIbHHK. U OKPYKHOCTH, OIHACAHHBIX Y4uuThIBaTh 00paszoBaTenbHOM,
i?fligiz I/JII;I;{ PACIIIHPHTS - BHI/IcaHHOI‘/:I’ B OKpY’KHOCTEH; IIPaBUJIO B 06HICCTBE:HHO
ona, CHCTEMATH3HpOBa I\HJ}:IEE)?P(I)HBHHI/I ‘ CTPOUTH IUIAaHUPOBAHUU 1% HOJIE3HOH, Y4eOHO g
T SHAHUS YTOJIbHUK; IIPaBUJIbHbIE KOHTPOJIE cIoco0a | UCCIe10BATEIbCKOM,
44 I\“/{l;’;?f;gig e, yuammxes 06 Bq;:)fpﬁj};gf{lﬂim MHOTOYTOJIbHUKU | pEIICHUS. TBOPYECKOH U APYTUX
OKPYKHOCTSX M yria, | c IIOMOUIBIO BUJAX JESATEIIbHOCTH
€ro CTOPOHBI U MHOTOyronpHiKax | IWIOWAaIH 1 LUAPKYJISA U Brnanets oO0mmm
pannyca CTOPOHBI JIMHEWKH; MpUEMOM YMEHUE SICHO, TOYHO,
BICAHHOH IIPaBUJIBHOTO BBIUUCIIATH peleHus 3anad. IPaMOTHO U3J1araTb
OKPYKHOCTH. MHOT'OYTOJIbHUKA U | JJINHY CTpouTh peueBO€ | CBOM MBICIIU B YCTHOM
45 Perenue 3anau. paanyca OKPY>KHOCTH, BBICKa3bIBAHHE B U IMCbMEHHOM peyH,
46 | Jdomma BITMCAHHOM B | AmuHY ZyrH YCTHOH U } MOHHMATH CMbICT
OKPY/KHOCTH. HEro OKPY>KHOCTH; | OKPY>KHOCTH; MUCbMEHHOM MIOCTaBJIEHHOHN 3ajauH,
47 | Pewmenue sazan. (bOpMYIIBI JUTMHBI | BEIYUCIISATH dbopme. BBICTPAaNBATh
OKPY>KHOCTH U IUIOIAAb Kpyra apryMeHTaIuIo,
48 KH;;?:(TI{’OKPYW n YT OKPY’KHOCTH; | U KPyrOBOTO MIPUBOJUTH IIPUMEPHI
bopmybl CEeKTOpa. U KOHTPIIPHUMEPHI
CCKTOpA. IJTIONIaAu Kpyra u
49 | Pemenue 3anau.

KpyroBOr'0 CEKTOpa

HCIIOJBb30BaTh
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Pemrenue 3agau.

puoOpeTeHHbIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
JIESITEIIbHOCTH |
MOBCE/IHEBHOM JKU3HU
JUTSI MOZICTTUPOBAHHUS

MPAKTUYECKUX
CUTyalHil u
50 WCCIICTIOBAHMUS
MTOCTPOCHHBIX
MoOJeneH ¢
HCI0JIb30BaHNUEM
amnmapaTta reoMeTpuu
KonTtpoubnas
padota Ned no YMEHHE
51 TeMe «/luna KOHTPOJIUPOBATh
OKPY:KHOCTH H MPOLECC 1 pesyIbTaT
IJIOIIAAb Kpyra» yueOHOM )
AHanu3 MaTeMaTU4YeCKOM
52 | KOHTPOJbHOM JeSATEIIbHOCTH

pabotsl. Permenue
3azad.

Texnonozuu: 310poBhecOepekenus, TMPPEpEeHIINPOBAHHOTO MOIX0a B 00YISHHH, TO3TAITHOTO (JOPMUPOBAHUSI YMCTBEHHBIX JEHCTBUI, HCCIIEI0BATENbCKON
JESTETLHOCTH, CAMOJIMArHOCTUKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTHU

6. JIBukenus. 10 yacon

53

Tlousarue
JIBYDKEHUA.

ITozHakoMuTrhb
y4Jarimxcs ¢

OnpeneneHue
IOBMOKEHUSA U €70 | UTO TaKO€E

OOBSICHSTD,

UCIIOJIb30BaTh
npruoOpeTeHHbIe
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54 CBolcTBa
JIBIKECHUH.

55 Pemenue 3amauy.
56 | [lapamienbHbrit
MePEHOC.

57 | IToBopor.
58 Pemrenue 3agay.
59 Pemenue 3amau.

MOHSITUEM
JOBHKCHUS U €O
CBOMCTBaMH, C
OCHOBHBIMH
BUIaMH
BM>XCHHI, CO
B3aMOOTHOIIIE
HUAMUA
HaJIOKEHUM U

CBOMCTBA;
OpUMEPHI
JIBUKCHUS:
oceBasi
LIEHTpaJIbHAS
CUMMETpPHH,
napajieabHbIN
MepeHoC U
MOBOPOT;

OTOOpaKeCHUE
IJIOCKOCTH Ha
ce0s1;

CTPOHTH
oOpassbl puryp
npu
CUMMETPHUSIX,
nmapaaieIIbHOM
IepeHoce u

Kontponuposars
JIENCTBHS apTHEpA.

YyuTeIBaThH
paBUJIO B
IJIAHUPOBAHUU U
KOHTpOJIE CIIoco0a
peueHus.

3HAHUS U YMEHUS B
MPAKTUYECKOU
JIeSITEILHOCTH 1
MMOBCETHEBHOM KU3HHU
JUIS. MOJICTTUPOBAHUS
MPaKTUYECKUX
CUTYyaluil 1
HCCIICAOBAHUS
MOCTPOEHHBIX

30




60

Pemrenue 3agau.

OBVOKECHUH.

pu JABUKECHUU
moOas purypa
MepexoauT B
paBHYIO €1
burypy;
SKBUBAJICHTHOCT
b OHATHUM
HAJIOKCHUS U
JIBUKCHUS

MOBOPOTE;
pemarb
3a/]a4M C
OpPUMEHEHUEM
JBUKECHUMU.

Branerp oOmmmm
MIPpUEMOM
pelieHus 3aaad.
Ctpouts peueBoe
BBICKa3bLIBAaHHUE B
YCTHOU U
NHUCHMEHHOM

dbopwme.

MOJIEJIEN C
HUCII0JIb30BaHUEM
ammapara reoMeTpuH

dbopmupoBaHue
OTBETCTBEHHOT'O
OTHOUICHHUS K YUCHHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
00yyJaronmxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIHH K
00y4eHHUIO U
MMO3HAHUIO, BBEIOODPY
HaJIbHEHIIIErO
oOpa3zoBaHus Ha Oa3e
OpPUEHTUPOBKH B MUPE
npodeccuit u
npodeccnoHaIbHbBIX
MPEAOYTEHU,
OCO3HAaHHOMY
MTOCTPOEHUIO
VHIUBULYAIBHON
o0Opa3oBaTenbHON
TPACKTOPHUU C YIETOM
YCTOMUYMBBIX
MO3HABATENHHBIX
WHTEPECOB
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KonTposabHas

61 | padora NeS mo
TEMe
«JIBHKEHUSD)
AHanu3

62 | KOHTPOJbHOM

pabotel. Permenue
3ajad.

YMEHUE
KOHTPOJIMPOBATH
MPOLECC U PE3yJIbTAT
yaeOHOMH
MaTeMaTHYEeCKOM
JIeATEILHOCTH

Texnonozuu: 310poBbecOepexenus, IMPPEpPeHINPOBAHHOTO MOIX0a B 00YUSHHH, TO3TAITHOTO (POPMUPOBAHUSI YMCTBEHHBIX JEHCTBUI, HCCIEI0BATENbCKON
NEeSITeIbHOCTH, CAMOJMArHOCTUKU, KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU

7. lloBTOpEeHue. 8 yacoB

63 Pemenne 3aga4d Ha
ITOBTOPEHHUE.

64 Pemenne 3aga4d Ha
ITOBTOPEHHUE.

65 Pemenne 3aga4d Ha
IMOBTOPEHHUE.

66 Pemenne 3amay Ha
IIOBTOPEHHUE.

67 Pemenne 3amay Ha
IIOBTOPEHHUE.

IToBTOpEeHwue,
00o0menue u
cucTeMaTu3alus
3HAaHWM, YMEHUHU
1 HaBBIKOB 3a
KypC r€OMEeTpHUU
9 kiacca.
IToaroroBka k
oro.

OTBEYaTh Ha
BOIIPOCHI 110
U3yYEHHBIM B
TE€YEeHHE roja
TeMaM;
IIPUMEHSITH BCE
W3YYEHHBIE
TEOPEMBI ITPU
pEILIEeHNN 3a1ay4;
peliaTth

Y4uuTeIBaTh pa3Hble
MHEHUS U
CTPEMUTHCS K
KOOpAMHALUU
pa3IMYHBIX NO3ULHUH
B COTPYAHUYECTBE.
Crnymars 1pyrux,
IBITaThCS

UCII0JIb30BaTh
IpUOOpETEHHbBIE
3HAHUA U YMEHUS B
IIPaKTUYECKOU
JEATEIBHOCTH U
ITOBCEJHEBHOM KU3HH
JUTSl MOZEIINPOBAHHUS
MPAKTUYECKUX
CUTyalui u
HCCIIE0BAHUS
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68
69
70

Pemrenue 3agaq Ha
MMOBTOPEHHE.

TECTOBBIE
3aJaHUs
0azoBoro
YPOBHS,
pelIaTh 3a1a4u
MIOBBIIIIEHHOTO
YPOBHS
CJI05KHOCTH.

NPUHUMATH JPYTYIO
TOYKY 3pEHHUS, OBITh
TOTOBBIM U3MEHHUTD
CBOIO TOYKY 3PEHUSI.
Ocy1iecTBIsITh
HTOT'OBBIN U
MOIIIarOBBIN
KOHTPOJIb 10
pe3ysbTaTy.
Bnocuts
HEOOXOIMMEIS
KOPPEKTHUBBI B
JIEHCTBHE IIOCIE €T0
3aBEpILICHUS Ha
OCHOBE y4€Ta
Xapaktepa

CHEJIaHHBIX OIMNOOK.

[TpoBoauTH
CpaBHEHUE U
KJIAaCCH(PUKAIUIO IO
3a/IaHHBIM
KPUTEPUSIM.
AHanmM3upoBaTh
YCIIOBHS U
TpebOBaHMs 3a/1a4.

MIOCTPOCHHBIX
MOJEIIEH ¢
HCIIOJIb30BaHUEM
amnmnapara reoMeTpuu
dbopmupoBaHue
OTBETCTBEHHOT'O
OTHOUICHHUSI K YUCHHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
0o0yyJaronmxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHMIO Ha
OCHOBE MOTHUBAIIUH K
00y4EHHUIO U
MO3HAHUIO, BBIOOPY
JlaIbHENIIETO
oOpa3oBaHus Ha Oaze
OPUEHTUPOBKH B MHUPE
npodeccuii u

PO eCCUOHATBHBIX
MPEAIIOYTEHNH,
OCO3HAHHOMY
MOCTPOEHUIO
VHIUBUYyAJIBHOMN
o0Opa3oBaTenbHON
TPACKTOPHUU C YUETOM
YCTOWYMBBIX
MMO3HABATEIIbHBIX
UHTEPECOB

Texnonozuu: 310poBbecOepexkenus, 1udepeHIMpPOBaHHOrO MOAX0/1a, TIeIaroruka COTPyIHUYECTBA, CAMOIMArHOCTUKY U CAMOKOPPEKLIUU
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