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IlosicHUTEILHAS 3aIIMCKA

Pabouast nporpaMma cocTaBliieHa HAa OCHOBE:
1. dpenepanbHOro KOMIIOHEHTA TOCYIaPCTBEHHOT'O0 00pa30BaTeIbHOIO CTaHAapTa, yTBepKaeHHoTo [Iprkazom MunobOpazoanus PO ot 05 03 2004 roma Ne
1089;
2.1IpUMEPHON MPOrpaMMbl, CO3/1aHHOM Ha OCHOBE (efepalbHOr0 KOMIIOHEHTa IOCyAapCTBEHHOro oOpa3zoBaTesbHOro craniapra. CTaHIapT OCHOBHOTO
obmiero oOpa3oBaHus 1Mo MareMaTtuke. //Bectauk obpazoBanus Poccun. 2004. Nel2 ¢.107-119;
3.00s13aTeIpHOT0 MUHUMYMa COJIEP KaHMsI OCHOBHOTO 0011ero oopazoBanus o npeamery. (IIpukaz MO ot 19.05.1998 Ne1276);
4.}penepanbHOr0 TepedHss Y4EOHHMKOB, YTBEP)KICHHBIX IPUKA30M MHHHCTEpCTBa oOpazoBaHust M Hayku P®D ot 19 gekabps 2012 r. Ne 1067,
PEKOMEHIOBAaHHBIX (JOMYIIEHHBIX) K HMCIOJIb30BAaHUIO B 00Pa30BATEIBLHOM IIPOLIECCE B OOpPa30BATENbHBIX  YUPEKICHUSIX, PEATU3YIONIMX MPOrpaMMBI
o01rero oopa3oBaHus;
5.aBTOpckoi mporpammbl 1o reomerpun JI.C.ATtaHacsHa Bxopnsuie B «COopHUK pabouux mporpamm. /-9 knaccel. ['eomerpusi», cocraButens: T.A.
Bypmucrposa. M.: Ilpocsemenue, 2011. — 95 c.;
6.yue6nbM 1anom MBOYVY com Ne30 HoruHckoro MyHHIMnaiabHOTo paiiona MockoBCKoil obiacTu.
PaGouas nporpamma no reomerpun B 9 Kiacce paccunTaHa Ha 68 yacoB, u3 pacuera 2 yaca B HeJeJIo.
Pabouass mporpaMma BBINIOJHSET JBE OCHOBHBIE (YHKIIUU:
o Ungopmayuonno-wemoouueckana QyHKIMS TO3BOISET BCEM YYAaCTHHKAM 0Opa30BaTEIbHOIO Mpollecca MONYYUTh MPEACTaBICHUE O UEIsX,
CoJIep’KaHuu, 00I1Iel cTpaTernu 00y4eH!sl, BOCIIUTAHUS U Pa3BUTHUS yUalllUXCsl CPEACTBAMH JAHHOTO y4eOHOTro MpeaMeTa.
o Opzanuzayuonno-naanupyrouiaa QyHKIUS TpeaycMaTpUBaeT BbIIEJICHUE OJTaloB OOYy4eHUs, CTPYKTypUpOBaHME Y4eOHOTO Marepuala,
OIIPEEIICHUE €r0 KOJIMYECTBEHHBIX M KAaYE€CTBEHHBIX XapaKTEPUCTUK HA KaXKIOM M3 3TalloB, B TOM YHCIE Ul COJAEPKATEIBHOIO HAIOIHEHHUS
MIPOMEXYTOUHOM aTTeCTalM! YUaIUXCsl.

OO0mas xapakrepucTuka yueOHOro npeamera

MaremaTnueckoe 0Opa30BaHHE B OCHOBHOHM IIIKOJIE CKJIQABIBACTCS M3 CIEAYIOIIUX COJIEP)KATEIbHBIX KOMIIOHEHTOB (TOYHBIE Ha3BaHUS OJIOKOB):
apugmemuxa; anzedpa; zeomempus; 3nemMeHmMvl KOMOUHAMOPUKU, MEOPUU 6EPOAMHOCHENl, CHAMUCMUKU W 102uKu. B cBoell COBOKYNHOCTU OHHU
OTpakaroT OoraThlii ONBIT OOY4YeHHUS MaTeMaTHKe B Hallled CTpaHe, YYMTHIBAIOT COBPEMEHHBIE TEHJEHIIMHM OTEYECTBEHHOM M 3apyOEKHOW IIKOJIBI U
MO3BOJIAIOT PEeaTM30BaTh MOCTABJIEHHBIE NEpPE]] MIKOJIbHBIM 00pa30BaHUEM LI€IM Ha MH()OPMAIIMOHHO €MKOM U MPAaKTUYECKH 3HAYMMOM Marepuane. ITH
coJiepKaTebHble KOMIIOHEHTHI, pa3BUBAsICh HA MPOTSHKEHUH BCeX JIeT 00ydeHHs, €CTECTBEHHBIM 00pa3oM MeperuieTaroTcs U B3auMOJICHCTBYIOT B y4EOHBIX

Kypcax.
I'eomeTpusi — OMH U3 Ba)XHEHIINX KOMIIOHEHTOB MaTeMaTH4ecKoro oOpasoBaHus. OHa HeoOXoauma A MPUOOPEeTEeHHs KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE M MPAKTHUYECKU 3HAYMMBIX YMEHHH, (OPMUpPOBaHUS s3blKa OMHCAHHUS OOBEKTOB OKPYXKAIOIIEr0 MHpa, Pa3BUTHUS MPOCTPAHCTBEHHOI'O
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BOOOpa)KEHUS M MHTYHIIMH, MaTeMaTH4YeCKON KYyJIbTYpbl, SCTETHUYECKOTO BOCIUTAaHUS ydyalluxcs. V3yuyeHue reoMeTpuu BHOCUT BKJIaJ B DPa3BUTHE
JJOrM4€CKOro MbIIJICHUS, B q)OpMHpOBaHI/Ie IIOHATHUA JOKA3aTCIIbCTBA.

B kypce reomerpum 9-ro kiacca dopmupyercs nonsrue Bekropa. Ocoboe BHUMaHHE YENSIETCS BBIIOJHEHHUIO ONEpaluid HaJl BEKTOpaMU B
FCOMeTqueCKOﬁ (popMe. anmﬂecsl AOMOJHAKT 3HAHUA O TPCYTOJIbHUKAX CBCACHUSAMMU, O MCTOAAX BBIYHUCICHUA 3JICMCHTOB IIPOU3BOJIbBHBIX TPCYI'OJIbHUKAX,
OCHOBaHHBIX Ha TEOpEMaX CHHYCOB U KOCUHYCOB. J{atoTcs cucTeMaTH3MpPOBaHHBIE CBEJICHUS O MPABUIBLHBIX MHOTOYTOJIbHUKAX, 00 OKPYKHOCTH, BIHCAHHOMN
B MPAaBUJIHHBIA MHOTOYT'OJBHHUK M OonucaHHoi. Oco0oe MeCTo 3aHMMaeT pelleHHe 3a/1a4 Ha npuMeHeHue (Gopmyn. JlaroTcs mepBbie 3HAHUS O JIBUKCHHUH,
MOBOPOTE M MapajuienbHOM mHepeHoce. Cepbe3Hoe BHUMaHUE yAenseTcss GOpMUPOBAHUIO YMEHUU pacCykKaaTh, AeNlaTh MPOCTHIE JOKA3aTEeJbCTBA, J1aBaTh
000CHOBaHHMS BBITOJTHAEMBIX AeUCTBUMA. [lapamienbHo 3aKIapIBalOTCSt OCHOBBI JJISI H3YYEHUSI CHCTEMAaTHYECKUX KYpCOB CTEPEOMETPUH, (DU3UKH, XUMHH H
JIPYTUX CMEKHBIX MTPEIMETOB.

Kpr XapaKTCPUIYCTCA pallMOHAJIbHBIM COYCTAHHUEM JIOTHYECKOH CTPOroCTn Hu FCOMeTqueCKOfI HarJIAJHOCTH. VYBenuuusaercs TCOPCTUUCCKAA
3HAUMMOCTh H3Y4aeMOIro MaTepuaia, pacIIUpsIOTCS BHYTPEHHHUE JIOTMYECKUE CBSI3M Kypca, IMOBBIIIACTCS POJIb JEAYKIHUH, CTEEeHb a0CTPaKTHOCTH
U3y4aeMoro Mmarepuaja. YdJalluecs OBJaJeBAlOT MpUEMaMH aHAIMTHKO-CHHTETUYECKOH JEATEIIbHOCTH NMpPU J0KA3aTelIbCTBE TEOPEM M PEUICHHH 3aJad.
CucreMaTH4ecKkoe U3JI0KEHHE Kypca MO3BOJIAET MPOJIOJDKUTH PadoTy Mo (POPMUPOBAHUIO MIPEJICTABICHHUN YJalIUXCsl O CTPOCHUH MaTeMaTH4eCKON TeOpuH,
oOecrieunBaeT Pa3BUTHUC JIOTMYCCKOI'0O MBIINIJICHUA IIKOJIbHHUKOB. Wznoxenue Marcepurajia XapakKTCpUu3lyCeTCda NOCTOSAHHBIM O6paIIIeHI/ICM K HarjisiaHOCTH,
HCIIOJIb30BAaHUEM PUCYHKOB M YepTEXKeW Ha BCeX ATamax OOydeHHsS M pa3BUTHEM TIeOMETPUYECKON MHTYHMIIMM Ha 3TOil ocHoBe. LlenenampaBienHoe o0-
pali€eHuE K MpUMEpPaM M3 MPAKTUKU pa3BUBACT YMCHUS YHAIIUXCA BEIYJICHATD TCOMCTPHYCCKUC q)aKTI)I, (1)0pMI)I, 1 OTHOILIICHUHA.

OOpa3oBarenbHble W BOCHHUTATEIbHBIC 3a/ladyll OOyYEHHUS TE€OMETPHH JIOJDKHBI PEeIIaTbcsi KOMIUIEKCHO C yYETOM BO3PACTHBIX OCOOEHHOCTEM
oOydJaronuxcs, Crnenu@uKku TeOMETPUH Kak y4yeOHOTo MpeaMeTa, OMpeNeNsiomero €€ pojib MU MECTO B OOIIeH cHUCTeMe WIKOJIBHOTO OOY4YeHUs H
BocniuTaHus. [Ipu NIaHUpOBaHUHM YPOKOB ClEAyeT UMETh B BHUAY, UYTO TEOPETHYECKHIl MaTepHall OCO3HAeTCS M YCBAWBAETCS MPEUMYIIECTBEHHO B
nporecce pemieHus 3anad. OpraHusys pemieHHne 3a/ad, [enecooOpa3Ho IIUpe MCMOIb30BaTh AU(QepeHInpOBaHHBINA TOAX0A K yJalmuMcs. BaxHbIM
YCIIOBUEM TPABUIBHONW OpraHM3aluu y4eOHO-BOCIHMTATENHHOIO TpoIlecca SBISETCS BBHIOOP YUMUTEIEM pallMOHATBHOW CHCTEMBI METOJIOB U IPUEMOB
06y‘~I€HI/IH, C6aHaHCI/IpOBaHHOC COUCTAaHUEC TpaJUIIMOHHBIX MW HOBBIX MECTOIO0B O6y‘-ICHI/I$[, ONTUMHU3UPOBAHHOC TPHUMCHCHHC 0OBSACHUTEIILHO-
WUTIOCTPUPOBAHHBIX W OBPUCTHUECKUX METOJOB, HCMOJb30BaHUE TexHudeckux cpeactB, MKT -kommoneHTa. Y4eOHBIM mpoliecc HEOOXOAMMO
OPUECHTHUPOBATH HAa PAallMOHAJIIBHOC COUYCTAHUEC YCTHBIX U IMMCbMCHHBIX BU/I0B pa6OTI:vI, KaK IIpu U3YUCHUU TCOPHH, TAK U IMPU PCUHICHUU 3aday. Buaumanne
YUUTENs JOJKHO OBITh HAMpPaBIEHO HA PA3BUTHE PEUM ydalluxcs, (OpMHpOBAaHUE Y HUX HAaBBIKOB YMCTBEHHOTO Tpy/Aa — IUIAHUPOBAHHUE CBOEH pabOTHI,
IMOUCK pallMOHAJIBbHBIX HyTefI eé BBITIOJTHCHHUA, KPUTUYCCKYIO OLICHKY PE3YyIbTAaTOB.

OcHOBHBIE IeJIN Kypca:
- OBJIQJICHUE CHCTEMOI MaTeMaTHYeCKUX 3HAHUI U YMEHUH, HEOOXOUMBIX B MPAKTUYECKON IEATEIBHOCTH, MIPOIOIIKEHIS 00pa30BaHus;
- IpHOOpPETEHNE OTbITA IAHUPOBAHUS M OCYIIECTBIICHUS aITOPUTMUUYECKON JeSITEbHOCTH;
- OCBOCHHE HABBIKOB M YMEHHI MPOBEICHUS JJOKA3aTEIbCTB, 000CHOBAHUS BHIOOpA PELICHHUIA;
- MPUOOPETEHNE YMEHUH SICHOTO U TOYHOTO U3JIOKEHUS MBICIICH;
- pa3BUTh MPOCTPAHCTBEHHBIC MTPEICTABICHHS U YMEHHsI, [IOMOYb OCBOUTH OCHOBHBIC (DaKThI M METO/IbI TNIAHUMETPHUU;



- HAYYHUTH IIOJIB30BaTbCA I'COMCTPUUCCKHUM SA3BIKOM IJIA OIIKMCaHUA IMTPEAMETOB.
B OCHOBY KypcCa rcoMETprun aJjid 9 xnacca I10JIOJKEHBI TaKHE INPUHIMIIBI KaK:

e [[eOCTHOCThP M HENPEPHIBHOCTh, O3HAYAIOUIME, YTO JaHHAs CTYNEHb SBISICTCS BaKHBIM 3BEHOM €IUHOW OOIICHIIKOJBHOW IOJATOTOBKH TI0
MaTeMaTHKe.

e HayuHOCTh B COUYETAaHHH C JIOCTYIHOCTBIO, CTPOTOCTh M CUCTEMAaTHYHOCTh M3JIOKEHUS (BKIIOYCHUE B COJEpKaHHE (hYHIAMEHTAIBHBIX MOJIOKESHHUH
COBPEMEHHO HAYKH C y4ETOM BO3PACTHBIX 0COOCHHOCTEH 00y4aeMbIX).

e [IpaKTHKO-OpPUCHTUPOBAHHBIN IMOAX0J, OOCCICUUBAIOIINNA OTOOP COJEpPXKAHMS, HANPABICHHOTO HA PEIICHUE MPOCTEHIINX MPAaKTUYECKUX 3a]ad
IUTAHUPOBAHMS JCSITEIBHOCTH, TIOUCKA HY)KHOW WH(POPMAIIHH.

e [lpunmmn pa3BuBaroniero ooydeHus (0Oy4eHHE OPMEHTHPOBAHO HE TOJIBKO Ha TOJYYEHHE HOBBIX 3HAHWH, HO W AaKTUBU3AIIUIO MBICIHTEIBHBIX
poIieccoB, (GOPMUPOBAHKME U PA3BUTHE Y MIKOJLHUKOB 000OMICHHBIX CIIOCO00B JACATEIBHOCTH, (JOPMHUPOBAHUE HABBIKOB CAMOCTOSTEIIHHOM pabOoThI).

3agauu o0yueHus:
- YYHUTH YYaIIuXcsl BHIIOJIHATH ICHCTBHS HaJl BEKTOPAMH KaK HAaIlpaBJICHHBIMH OTPE3KaMu;
-IIO3HAKOMHTDH C UCITIOJIb30BAHUCM BECKTOPOB N METOZa KOOPAHWHAT IPU PECIICHUU I'COMCTPUICCKUX 3aaa4,
- Pa3BUTh YMEHUE YYALIUXCS MPUMEHATh TPUTOHOMETPUUECKUH anmapar Ipu pelieHnd TeOMEeTPUUECKUX 3ajiay;
- paClIMpUTh 3HAHUA yHalllUuXCsd O MHOTOYI'OJIbHUKAX,
- PacCMOTpPETh MOHATHUS JUTMHBI OKPY>KHOCTHU M IJIOIIAIN KPYyTa JUIsl UX BBIYUCIICHUS;
- IO3HAKOMUTH yHalllUXCA C IIOHATUEM ABHUKCHUA U €TI0 CBOMCTBAaMH Ha IIJIOCKOCTH: CUMMCTpPUAMHU, TapAJJICITIbHBIM IIEPECHOCOM, HOBOpOTOM;
- BBIJICJIUTH OCHOBHBIE METO/IbI JI0KA3aTENBCTB, C 11eJIbI0 000CHOBAHHUS (ONPOBEPIKEHNUS) YTBEPKJICHUH U IS peLIeHUs psijla TeOMETPUUECKUX 3a/1a4;
- YYUTH IPOBOAUTE PACCYKACHUSA, UCITOJIB3YA MaTeMaTUYeCKHH SA3BIK, CChLIAsACh HA COOTBECTCTBYIOIINUEC T'COMCTPHYCCKUC YTBep)KIIGHI/ISI;
- UCTOJIb30BATh alre0Opandeckuii anmapar i peleHns TeOMeTpUYECKUX 3a1ay;
- IaTh HAaYaJIbHOE MTPEJICTABIICHHUE O TEJIaX W IOBEPXHOCTSX B IPOCTPAHCTBE.

KoHnTponbHble paboThl HallpaBJIeHbI HAa TPOBEPKY YPOBHSI 0a30BOI MOATOTOBKH YYallIuXcsl, a Takxke Ha JuddepeHIIMPOBaHHYIO TPOBEPKY BIIaJICHUS
(opManbHO-ONIEpPaTHBHBIM MaTEMaTHYECKUM arapaToM, CIIOCOOHOCTh K MHTETPAIlMy 3HAHUH 110 OCHOBHBIM TeMaM Kypca.

HpOMe)KyTO‘IHBII\/II KOHTPOJIb 3HAaHUH OCYHICCTBJIACTCA C MOMOIIBIO MMPOBEPOUYHBIX CaAMOCTOATCIIBHBIX pa60T, QJICKTPOHHOI'O0 TECTUPOBAHMA, IMPAKTHUYCCKUX
pador.



OcHOBHbBIE pa3BUBAKOIIME U BOCIUTATEIbHbIE HEJH
Pa3Butue:
° SIcCHOCTH M TOYHOCTH MBICTIY, KPUTUYHOCTH MBILUICHUS, UHTYULIUH, JIOTUYECKOTO
MBILUIEHUS, JIEMEHTOB AITOPUTMHUYECKON KYJIBTYPBI, IPOCTPAHCTBEHHBIX MIPEACTABIICHUM,
CITOCOOHOCTH K MPEOJIOTICHUIO TPYIHOCTEH;
MaremMaTnueckou peuy;
CeHcopHO#1 cepbl; TBUTATETLHON MOTOPUKH;
Baumanus u mamsTy;
HaBbikoB camo ¥ B3aMMOIIPOBEPKH.
@opMupoOBaHHUe MIPEICTaBICHUN 00 UEesIX U METOJaX MaTEMATHKHU KaK YHUBEPCAIbHOTO S3bIKa
HAaYKH U TEXHUKH, CPEACTBA MOJICITUPOBAHHUS SIBIICHUH U ITPOLIECCOB.

BocnuTanmne:

° KynbTypsl THYHOCTH, OTHOIICHHS K MATEMaTHKE KaK K YaCTH OOIIeUeIOBEUYECKON KYIbTYPHI,
IIOHNUMAHHUEC 3HAYNMOCTHU MAaTCMATHUKU IJIA HayLIHO'TGXHI/I‘IGCKOI‘O HpOI’pCCC&;

° BoineBbix kauecTs;

° KomMmyHnkabenpHOCTH;

° OTBETCTBEHHOCTH.

Tpeﬁonaﬂml K YPOBHIO MOATOTOBKH yYallluXcCH:

Ha ocHoBanuu Tpe60BaHHfI FOCy,[[apCTBeHHOFO O6pa30BaTeJ'H:>HOFO CTaHJapTa B COACPKaHUU MPECANOJIaracTcsa p€ain30oBaTh aKTYAJIbHbIC B
HACTOAIICC BPEMA KOMHGTGHTHOCTHBIﬁ, JIMYHOCTHO OpHeHTHpOBaHHLIﬁ, HGHTGJ’IBHOCTHHﬁ moaAXO04bl, KOTOPEIC ONPEACIAIOT 3alaYH oﬁyqe}mﬂ:

e [IpoaomKNUTh OBIaIEHNE CUCTEMON IT€OMETPUUECKUX 3HAHUM U yMEHUM, HEOOXOUMBIX I IPUMEHEHHUSI B MPAKTHUECKOHN AESITeTbHOCTH, U3YUECHHUS
CMEXXHBIX TUCIMILIMH, TPOJIOJDKEHUSI 00pa30BaHMUA.

e [IpoaOKUTH UHTEIUIEKTYalbHOE pa3BUTHE, (OPMHUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YEIOBEKY JJIS IMOJIHOLIEHHON KU3HU B COBPEMEHHOM
00I11eCTBE; SICHOCTH W TOYHOCTH MBICIH, KPUTHYHOCTH MBIIIJICHUS, UHTYULIUH, JIOTHYECKOTO MBIIIJICHUS, 3JIEMEHTOB aJTOPUTMHUUYECKOH KYIbTYpHI,
IIPOCTPAHCTBEHHBIX MPEJICTABICHNUN, CHOCOOHOCTH K MPEOJI0JIEHUIO TPYAHOCTEN;

L4 (DOpMI/IpOBaHI/Ie Hpe,[[CTaBJ'IeHI/Iﬁ 00 HACAX U METOJAAaX MAaTCMATHUKH KaK YHUBCPCAJIBHOTO A3bIKAa HAYKH U TEXHUKHU, CPEACTBA MOJACITIUPOBAHUA SIBIICHUM
" IIPOLECCOB,



e Bocmmranue KYJIBTYPBI JIMYHOCTH, OTHOIICHUC K I'COMECTPUH KaK K 4YaCTH 06H.I€‘ICJ'IOB€‘I€CKOI>1 KYJbTYpPhl, IOHUMAaHHUE 3HAYUMOCTH I'€OMCTPUU JJIA
HAay4YHO-TCXHHUYCCKOI'0 IIporpecca.

B xone mpenonaBanust reoMeTpuu B 9 Kiacce, paboThl Haa (OPMHUPOBAHMEM Y y4alluXcs MEPEYUCICHHBIX B MPOTrpaMMe 3HAHUM M YMEHUH CleqyeT
oOpaiate BHUMaHUE Ha TO, YTOObl OHM OBJIQJEBATIM YMEHMSIMHU OOIIEy4eOHOro XapakTepa, pasHOOOpa3HbIMM CIOCOOAMH J1EATENbHOCTH, IpUoOpeTann

OINIBIT.

IJIJAHUPOBAHUS U OCYIIECTBICHUS AITOPUTMUYECKON EATEIbHOCTH, BBIIIOJHEHUS 3aIaHHBIX U KOHCTPYUPOBAHUS HOBBIX AJITOPUTMOB;

OBJIAJICBAIIN [IPUEMAMHU AaHAJIMTUKO-CUHTETUYECKON JEATEIbHOCTH IIPU JOKA3aTEIbCTBE TEOPUU U PELICHUU 33/1a4;

LIeJIEHANPaBIEHHO OOpalaluCch K MpUMEpaM M3 IPAaKTUKU, YTO Pa3BUBAET YMEHMs y4yallluXcs BBIWICHATH reomeTpuueckue (aktol, GopmMbl U
OTHOILEHHSI B IMpPEIMETax U SBJICHUSX NEHCTBUTEIBHOCTH, UCIOIb30BAIM S3bIK M€OMETPUM Il UX ONUCAHMS, NMPUOOpPETaTu OMBIT HCCienoBa-
TEJIbCKOH JIEATETbHOCTH, PA3BUTHS UICH, IPOBEICHUS YKCIIEPUMEHTOB, 0000IIEHNS, ITOCTAHOBKH U ()OPMYITHMPOBAHNUS HOBBIX 33/1a4;

SICHOTO, TOYHOI'0, TPAMOTHOT'0 M3JI0KEHHUS CBOUX MBICIIEH B YCTHOM M IMCbMEHHOM PEUH; IPOBEIEHUS J0KA3aTEIbHBIX PACCYKACHUM, apryMEHTALUM,
BBIJIBU)KCHUS TUIIOTE3 U UX OOOCHOBaHUS; IOMCKA, CUCTEMAaTH3alluy, aHalIM3a U KIacCU(pUKAIMKU UHPOPMALUHU, UCIOIB30BAHUS Pa3HOOOPAa3HBIX
MH(POPMALMOHHBIX HCTOYHUKOB, BKITIOYast yUeOHYIO U CIIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOIOTHH.

B pezynomame usyuenus 0annozo Kypca odyuaioujuecs 00a34CHbl yMEmMb/3HAMb:

3HaTh OMpe/eNIeHNs] BEKTOPA U PaBHBIX BEKTOPOB; M300pa)kaTh U 0003HAYaTh BEKTOPHI, OTKJIAJbIBATh OT JJAHHOW TOYKHU BEKTODP, PaBHBIA JaHHOMY;
YMETh pelIaTh 3aJa4H.

YMeTb 00BSICHUTB, KaK ONpeAessieTcs cyMMa JBYX U Oojiee BEKTOPOB; 3HATh 3aKOHBI CII0KEHUSI BEKTOPOB, ONpEAEIeHNE Pa3HOCTH JIBYX BEKTOPOB;
3HaTh, KaKOIl BEKTOpP HA3bIBAE€TCs NMPOTUBOIOJIOKHBIM JIaHHOMY; YMETh CTPOUTh CyMMY JIBYX M 0ojiee JJaHHBIX BEKTOPOB, MOJIb3YSCh MPaBUIAMU
TPEyroJIbHUKA, MTapaJuIeIorpaMMa, MHOTOYTOJIBHUKA, CTPOUTH PA3HOCTh JBYX JAHHBIX BEKTOPOB; YMETh PEIIATh 3aJa4H.

3HaTh, KaKOW BEKTOP HA3bIBAETCs MPOU3BEIEHUEM BEKTOpA Ha YUCIIO; YMETh (DOPMYIUpPOBATh CBOMCTBA YMHOXKEHUS BEKTOpa Ha YHMCIIO; 3HATh, KAKOH
OTPE30K HA3bIBAETCS CpeAHEN JIMHUEH Tpaneuu; yMeTb pOpMYJINpOBaTh U JJOKAa3bIBaTh TEOPEMY O CPEIHEN JIMHUU Tpareluuy; yMeTb peuaTh 3aJauu.
3Hath (POPMYIMPOBKM U JI0KA3aTEIbCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOPAaX M TEOPEMBbI O Pa3JOKEHUU BEKTOpa MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM, IIpaBuJja ICUCTBUI HaJ BEKTOPaMH C 33JJaHHBIMU KOOPJAUHATAMU; YMETh PEIIaTh 3a/1a4u.

3HaTh U YMETb BBIBOJAUTH (POPMYIIBI KOOPIMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHIa ¥ Hayana, KOOPAMHAT CEPeIUHbI OTpe3Ka, JJIMHBI BEKTOpa U
PacCTOSIHUS MEXAY ABYMS TOUKAaMH; YMETh PEIIaTh 3a/1a4u.

3HaTh U yMETb BBIBOJUTH YPaBHEHUS OKPYKHOCTH M IPSIMOW; YMETb CTPOUTH OKPY)KHOCTH M HIpPSIMbIE, 3aJaHHBIE YPABHEHMSIMH; YMETh pEIIaTh
3a/1a4u.

3HaTh, Kak BBOJAATCA CHHYC, KOCMHYC M TaHreHc yrjoB oT 0° mo 180° ymeTh JoKa3piBaTh OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO; 3HATH
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(bopMyIIbl ISl BBIYUCIIEHUS KOOPIMHAT TOYKH; YMETh pelaTh 3aJauu.

e 3HaTh U YMETh JI0Ka3bIBATh TEOPEMY O IIOLIAAN TPEYIOJIbHUKA, TEOPEMBI CUHYCOB M KOCHHYCOB; YMETh pEIIaTh 3a/1a4H.

e YMeTh OOBSICHUTH, YTO TAKOE YrOJI MEXAY BEKTOpaMH; 3HATh OIpEIeNICHHE CKAJSIPHOTO MPOMU3BEIEHHUS BEKTOPOB, YCIOBUE MEPIEHIUKYIIPHOCTH
HEHYJIEBBIX BEKTOPOB, BBIPAKEHHUE CKAJIIPHOIO IIPOU3BEICHUS B KOOPAUHATAX U €r0 CBOMCTBA; YMETh peIIaTh 3a1a4yu.

e 3HaTh omnpeieseHHE IPABUIBLHOIO MHOIOYIOJbHHMKA; 3HaThb M YMETb [OKa3blBaTh TEOPEMbl 00 OKPYXHOCTH, ONMCAHHONH OKOJO IPABUIBHOIO
MHOI'OYTOJIbHUKA, U OKPYXHOCTH, BIMCAHHOM B NPaBWIbHBIA MHOTIOYIOJbHMK; 3HATh (OPMYJIbI Ul BBIYUCIEHHS YIVA, IUIOMAAW M CTOPOHBI
IIPaBUJILHOIO MHOTOYTOJIbHUKA U PaJNyCa BIIMCAHHOW B HETO OKPYKHOCTH; YMETh UX BBIBECTU U IPUMEHSATH IIPU PEILIEHUH 33]1a4.

e 3HaTb (HOpMyYJIbl AJTUHBI OKPYKHOCTH U AYTH OKPY>KHOCTH, IUIOIIAIN Kpyra U KpyroBOTO CEKTOPa; YMETh IPUMEHATh UX IPU PEIICHUH 3a/au.

e YMeThb OOBACHUTH, YTO TaKO€ OTOOpa)KEHHE IIOCKOCTU Ha ceOsl; 3HaTh ONpeAeTeHHE ABMKAHUS IUIOCKOCTH; YMETh JOKa3blBaThb, YTO OCEBas U
LEHTPAJbHAsl CUMMETPUU SIBJISIOTCSA ABMW)KEHUSIMU U YTO IPU JIBUKEHHHM OTPE30K OTOOpakaeTcs Ha OTPE30K, a TPEYrOJbHUK — HA PAaBHBIA €My
TPEYrOJIbHUK; YMETh PEIIATh 3aJauH.

e VYMeTb OOBSACHUTH, YTO TAKOE MAapaJIeNbHBIN MEPEHOC U MOBOPOT; J0KA3bIBAaTh, YTO NapauICIbHbIA MEPEHOC U MOBOPOT SBISAIOTCS JBHKEHUSIMU
IJIOCKOCTH; YMETh peliaTh 3a1a4u.

e lIMeTh mpejacTaBIE€HUS O MPOCTEHIINX MHOTOTPAaHHHMKAX, TeIaX M MOBEPXHOCTSX B MPOCTPAHCTBE; 3HATh (POPMYIIbI JUIS BBIYMCIEHUS IUIOLIaei
MMOBEPXHOCTEH U 00BbEMOB TeJI.

Hcnonb3yembie (popMbl, c1IOCOOBI M CPeICTBA NPOBEPKH U OLIeHKH 00pa30BaTeIbHbIX Pe3yJIbTATOB

OneHka 3HaHUH—CUCTEMAaTUYECKHI MPOLIECC, KOTOPBIN COCTOUT B ONPEIAECIICHUN CTENIEHH COOTBETCTBUS UMEIOLINXCS 3HAHNMN, YMEHUH, HABBIKOB,
IpeIBapUTENbHO IIaHUpyeMbIM. [Ipoliecc orieHKH BKIIOUaeT B ce0sl TaKue KOMIIOHEHTHI: ONpe/iesieHue 1ienieil o0yueHus; BI0OOp KOHTPOJIBHBIX 3aJJaHH,
IPOBEPSIOLINX JOCTHKEHHE 3TUX LeNIel; OTMETKY WM APYroM croco0 BBIpaXKEHUs Pe3y/IbTaTOB MPOBEPKU. B 3aBUCMMOCTH OT MOCTaBIEHHBIX LieJIeH 1o-
pa3HOMY CTPOUTCS Mporpamma KOHTPOJIS, TOAOUPAIOTCS pa3InyHbIE TUIIBI BOIPOCOB U 3ajaHuil. Ho mpuMeHeHne npuMepHbIX HOPM OLIEHKH 3HAHUI
JIOJDKHO BHECTH €JMHOOOpa3re B OLEHKY 3HAaHUM U YMEHMH yyaluxcs u clienath ee 6onee 00beKTUBHOM. [IprMepHble HOpMBI IPEACTABISIIOT OCHOBY,
UCXOJ U3 KOTOPOM, YUUTENIb OLIECHUBAET 3HAHUSA U YMEHUS yJalIUXCsl.

Coaepsxkanue 1 00beM MaTepHAaJIa, MOJIEKAILETO IPOBEPKE U OLIEHKE, ONPEAEIIAIOTCSA IPOrPaMMOil 10 MaTEMATUKE JUIsl OCHOBHOW IIKOJBL. B
3a/1aHMS I IPOBEPKHU BKIIFOYAKOTCSI OCHOBHBIE, TUITMYHBIE U IPUTOM PA3JIMYHOM CIIOKHOCTH BOIIPOCHI, COOTBETCTBYIOIINE MPOBEPAEMOMY pa3ieily
IIPOrpaMMBI.

OcHOBHBIMM (P)OPMAMHM NIPOBEPKH 3HAHUM U YMEHUI yYalUXCS [0 MATEMAaTUKE B OCHOBHOM LIKOJIE SIBIISIFOTCA  ONPOC, IK3AMEH, 3a4€T,
KOHTPOJIbHAA padoTa, caMocTosiTe1bHAsA padoTa, TeCTHPOBAHHUE, IPOBEPOYHas padoTa, NPOBEepPKa NUCbMEHHBIX JOMALIHUX pPadoT Hapsay ¢
KOTOPBIMU MIPUMEHSIIOTCS U pyrue GopMbl poBepku. [Ipu 3TOM yuUTHIBaETCS, UTO B HEKOTOPBIX CIIy4asiX TOJBKO YCTHBIM OMPOC MOXKET JaTh Ooliee
MOJIHBIE TPE/ICTABIICHUS O 3HAHUAX U YMEHUSIX y4allluXcs; B TOXKE BpeMsl MMCbMEHHasi paboTa 1M03BOJISIEeT OLICHUTh YMEHHE yYaIllUuXCsl U3J1araTb CBOU MBICIIH
Ha Oymare; HaBbIKHM TPAMOTHOTO O(pOPMIIEHNUS BBIMOIHAEMBIX UMH 3a/1aHUH.



IIpu oueHKe YCTHBIX OTBETOB M MUCbMEHHBIX Pa0OT y4UTelb B IEPBYIO OUEPE/Ib YUUTHIBACT UMEIOIIMECS Y ydallerocs pakTuyecKue 3HaHUs U
YMEHHSI, UX TOJTHOTY, TPOYHOCTh, YMEHUE MPUMEHSThH Ha MPAKTUKE B PA3IMYHBIX CUTYaIUsIX. Pe3ynbTaT OIICHKN 3aBUCUT TAK)KE OT HAIMYUS M XapaKTepa
JIOTIYIIEHHBIX MTOTPEIIHOCTEH.

Cpenu MOTpenrHOCTeH BBIACISIOTCS OIIMOKH, HeI0YeThI H MeJIKHE MOTPEeITHOCTH.

[TorpemrHocTh cunTaeTCA OIIMOKOM, €CIIM OHA CBUJIETEIHCTBYET O TOM, YTO YYCHHUK HE OBJIa/Ie]l OCHOBHBIMU 3HAHUAMHU, YMEHUSIMHU U UX IPUMEHEHHUEM.

K HemouyeTam OTHOCSTCS MTOTPEIIHOCTH, CBUIETEILCTBYIOIINE O HEJOCTATOYHO IMOJTHOM WA HEAOCTATOYHO MMPOYHOM YCBOCHHUU OCHOBHBIX 3HAHUU H
YMEHHH UM 00 OTCYTCTBUU 3HAHUM, HE CYMTAIOIIMXCS B COOTBETCTBUU C IPOrpaMMoii OCHOBHBIMH. K HetoueTaM OTHOCSTCS MOTPEIIHOCTH,
OOBSCHSIOIIUECS PACCETHHOCTHIO HITH HEIOCMOTPOM, HO KOTOPBIC HE TIPUBEITU K UCKAKCHHUIO CMBICIIA MTOJIYICHHOTO YICHHKOM 3a/IaHUs WIIH CITOco0a ero
BbINOJHEeHHs. ['paMMaTudeckast ommoOKa, JOMYyIIeHHAas B HATUCAHUH W3BECTHOTO y4allleMycsl MaTeMaTUYECKOro TepMUHA, HeOpeKHas 3aMuch, HEOpexKHOoe
BBITIOJTHCHHE YePTEekKa CYUTAIOTCS HEIOUCTOM.

K MeJIKHM NOrpelmHOCTsIM OTHOCSITCS IOTPEIIHOCTH B YCTHOW M MUCHbMEHHON PEUYH, HE MCKAXKAIOUIHE CMBICIIA OTBETA WJIM PEIICHUs, CIydaiiHbIe
OIIMCKH H T. II.

Kaxxgoe 3amanue yist yCTHOTO OIpOca UM MHUCbMEHHOM pabOoThI MPEACTABISAET TEOPETUYECKUI BONPOC UITK 33a4y.

OTBeT Ha BOIIPOC CUUTALTCS O€3YIPEUHBIM, ECITH €TI0 COJIEPIKaHNE TOYHO COOTBETCTBYET BOIIPOCY, BKIIFOUAET BCE HEOOXOIMMBIC TEOPETUICCKUE
CBeZIeHHsI, 000CHOBAHHBIE 3AKIIOYCHHS U MOSICHSIONINE IPUMEPBI, & €r0 U3JI0XKEHHE U 0(OPMIICHHE OTIUYAIOTCS KPATKOCTBHIO U aKKYPaTHOCTBIO.

Pemenue 3amaun cuntaeTcst 0€3ynpeyHbIM, €CIIH MTOJTYYEH BEPHBIN OTBET MIPH MPABHUIIBHOM XOJI€ PEIICHHs, BRBIOPAH COOTBETCTBYIOMIHM 3a/1a4e CII0co0
pelleHus, TPaBUIBLHO BBHIOTHEHBI HEOOXOIUMbIE BEIUMCICHHS U TPE00pa30BaHus, IOCIEI0BATENBHO U aKKYpaTHO 0(OPMIICHO pelleHHUe.

OueHka oTBeTa y4amerocs Ipyu YCTHOM OIPOCE U OIEHKA MMCbMEHHOW KOHTPOJIBHON pabOTHI IPOBOIUTCS TIO MATHOAIUTBHON CHCTEME.
OueHKa yCTHBIX OTBETOB:
OTBeT 0O1LleHUBAETCHA OTMETKOM “5”, ecnu yuanuincs:
® TOJHOCTBIO PACKPBLI COJIEpKaHNEe MaTepuaia B 00beMe, MPeAyCMOTPEHHOM MPOTrpaMMOi U y4eOHUKOM;
®  M3JIOXKHI MaTepuali rPaMOTHBIM SI3bIKOM, TOYHO UCTIOIB3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, B OIIPEICIICHHOMN JIOTHYECKOM
MOCIIEI0BATEIbHOCTH;
® MPaBWIHHO BHITIOJHII PUCYHKH, YEPTEKH, IPAPUKHU, COMMYTCTBYIONTUE OTBETY;
® [I0Ka3aJl yMEHUE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIME IPUMEPAMHU, IPUMEHSTH B HOBOW CUTYAITUH TIPU BHITIOJTHEHHH MTPAKTHYECKOTO 33 IaHUS;
® [POJIEMOHCTPUPOBAJT YCBOCHHE PaHEe N3YICHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTH H YCTOHYHBOCTh UCTIOIB3YEMBIX IPH OTBETE
YMEHUI U HAaBBIKOB;
e OTBEYaJl CAMOCTOSITENILHO, 0€3 HABOASAIIUX BOIIPOCOB YUHUTETIS.
OTBeT oleHUBAETCA 0TMETKOM “4”,
€CJIA yIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM HA OICHKY “5”, HO MPU 3TOM UMEET OJIUH U3 HEJOYETOB:
® B H3JIOXKCHHH JIOMYIIIEHBI HEOOIBITNE MPOOEbl, HE NCKA3UBIIHE MaTEMaTHIECKOE COJICPIKaHUE OTBETA;



e JIONyIICHBI 1-2 HegoUeTa MPU OCBEIICHUH OCHOBHOTO COJICPYKAHUS OTBETA, UCIIPABJICHHBIC ITOCIIEC 3aMEUYaHUs YUUTEIS;
e JIONYIICHBI OMMOKa Ik 00JIee IBYX HEIOYETOB IPU OCBEIICHUU BTOPOCTEIIEHHBIX BOIPOCOB MJIM B BBIKJIAJIKaX, JIETKO MCIPABIICHHBIE TIOCIIC
3aMEYaHUs YUUTEIIS. )
OTBeT olleHUBaeTCa OTMETKOH “3”, ecnu:
® HEMOJIHO PACKPBITO COJIEp)KaHUE MaTepualia (Coaep kaHue U3JI0KeHO (hparMeHTapHO, HE BCET/1a MOC/IeI0BATEIbHO), HO TTOKa3aHO 00111ee MOHUMaHUE
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC /TSI TaJTbHEUIIIEr0 YCBOCHUS ITPOTPAMMBI,
®  UMENCh 3aTPYHEHUS WIIA JOMYIIEHBI OITMOKY B ONPEICTICHNHN MTOHATUH, UCTIOJIb30BAaHUU MAaTEMAaTHYECKON TEPMHUHOJIOTHH, YEPTEKaX, BBIKIAAKAX,
MCITPaBJICHHBIC MTOCIIE HECKOIBKUX HABOASIINX BOIIPOCOB YUHUTEIIS;
® YYEHHUK HE CIIPABWJICA C IPUMEHEHHUEM TEOPHH B HOBOM CUTYallUU MIPH BBHITOJIHEHUH MPAKTUYECKOTO 3aJaHHsl, HO BBIIOJHUI 0053aTeNbHOE 3aJaHHe.
OTBeT olleHUBAaeTCsl OTMETKOH “2”, ecnu:
® HE PacKpHITO COJIepKaHUEe yueOHOro MaTepurana,
e O0Hapy>XEHO HE3HAHHE WJIM HE MOHMMaHHUE YYEHUKOM OoJbllel Wi Haubosee BaXKHOW YacTh yueOHOro MaTepuarna;
e JIOMYIICHBI OIUOKYU B OIIPEICTICHUH MOHSATHUS, IPU UCIIOIb30BAaHNN MaTEMaTHYECKONW TEPMUHOJIOTHH, B PUCYHKAX, YepTexax Win rpadukax, B
BBIKJIQJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCJIE HECKOIBKUX HABOSIIUX BOIIPOCOB YUUTES.
OueHuBaHue TECTOBBIX padoT:
“5”- ecniu HaOpaHo oT 8110100% OT MakcCUMaNbHO BO3MOKHOTO Oasa;
“4”- ot 6110 80%);
“3”- 0ot 51 mo 60%;
“2”- no 50%.

®opmupoBanue YY/I:
PeryasiTuBHblie:
— onpeoensamy 1IEb N€ATEIbHOCTH Ha YPOKE C TIOMOIIIbIO YUUTENS U CAMOCTOSTEIBHO;
— YYUTBCS COBMECTHO C YUUTEJIEeM OOHAPYKUBATH H (hOpMYIUPOS8AMb YUeOHY 0 Npooiemy;
— YUUTBCA NIaHUpo8ams YIeOHYIO 1eITeIbHOCTh Ha YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCUIO, IIBITATHCS MpeyIaraTh crnocol e€ npoBepkH (Ha OCHOBE MPOAYKTUBHBIX 3a/IaHUN B yUEOHHKE);
— paboras Mo NpeAIoKEHHOMY IUIAaHY, UCHOIb3068amb HEOOXOAUMBIE CpecTBa (YU4eOHUK, KOMITBIOTEP U HHCTPYMEHTHI);
— onpedenams yCIEHUIHOCTb BBIMOJIHEHHS CBOETO 33aJaHHs B JIAJIOTE C YUUTEIIEM.
CpenctBoM (OpMHUPOBAHUS PETYIATUBHBIX IEHCTBUIA CIIyKaT TEXHOJIOTHS MPOOJIEMHOr0 JIUaiora Ha 3Tare U3y4eHrs HOBOTO MaTepuana U TEXHOJIOTUs
OLIEHUBaHUS 00pa30BaTENIbHBIX JOCTUKEHUM (YUEOHBIX YCIIEXOB).



Ilo3naBaTenbHbIE:

— OPHEHTHPOBATHCS B CBOCH cHCTEME 3HAHUU: HOHUMAmMb, YTO HY>KHA JOMOJHUTENbHAS HH(pOopManus (3HAHUS) IS pelieHus y4eOHOM 3a1a4u B OJTUH
miar;
— Oenamb NIPEIBAPUTENBHBIN 0m6bop UCTOUHUKOB UH(OpMaLIUK Ui pelieHus: yueOHOH 3a1auu;
— J00bIBaTh HOBBIE 3HAHUS: HAXO0OUMb HEOOXOIMMYI0 HH(POPMAIUIO, KaK B YUeOHHKE, TaK U B MPEJIOKEHHBIX YUYUTENIEM CIOBapsX, CIPAaBOYHUKAX U
HMHTEpHET-pecypcax;
— J00ObIBaTh HOBBIC 3HAHUS: U361eKamb NHPOPMAITUIO, TIPEJCTABICHHYIO B pa3HbIX (popmax (TeKCT, Tabiuia, cxema, HIUTFOCTPAIUs U 1Ip. );
nepepadaTeIBaTh MOTYYSHHYI0 HHPOPMALHIO. Haba00ams u 0elams CaMOCTOSTEIIbHBIC 661600b1. CpeicTBOM (JOPMUPOBAHUS TTO3HABATEIIBHBIX JCHCTBHIMA
CIly>)KUT y4eOHBIA MaTepuai U 3a/laHus yueOHMKa, 00ecreunBarolIie MepBYIO JIMHUIO PA3BUTHSA - YMEHUE OOBSICHATH MUP.

KoMMmyHuKaTHBHBIE:
JIOHOCUTH CBOIO MO3HULIUIO JI0 JPYTHUX: 0hopMisims CBOIO MBICIb B YCTHOM M MMCbMEHHOM peur (Ha ypOBHE MPEIOKEHHS HIIM HEOOIBIIIOTO TEKCTA);
— CIymIaTh ¢ MOHUMATh peub Opyeux;
BBIPA3UTEILHO YUmMams v NepecKazvléams TEKCT;
— gcmynams B Oecey Ha YpOKe U B KHU3HH,
— COBMECTHO 00208apu6éambvcs O MpaBuiIaX OOIICHUS U MIOBEICHUS B IIIKOJIC U CIIEJIOBATH MM;
— YYHUTBCS 8bINOAHAMb PA3TUYHBIC POJIU B TpyNIe (JIUaepa, NCIOTHUTENS, KPUTHKA).
CpenctBom GhOpMHUPOBAHUSI KOMMYHUKATUBHBIX JEUCTBUM CITYXKaT TEXHOJIOTHS MPOOIEMHOT0 auasora (MoOyKIaroIIui 1 MTOBOSIINN 11ajor),
TEXHOJIOTHUS MPOAYKTUBHOTO YTE€HHUS U OpTaHu3anus paboThl B MAJBIX FPyIMIax.

JINYHOCTHBIE JOCTHKEHHUS YHyammxcst

® 1CIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUYECKOMN JI€ATEIbHOCTH M MTOBCEHEBHOM KU3HU JUIsI MOACTUPOBAHUS IPAKTUYECKUX
CUTYallMi U MCCIIEN0BaHUs IOCTPOCHHBIX MOJIETIEH € MCIIOJIB30BAHNUEM alapaTa reOMETpUN

e ($opMHPOBaHHE OTBETCTBEHHOI'O OTHOIIEHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YUaIOLIUXCs K CAMOPA3BUTHIO U caMO00pa30BaHUIO Ha
OCHOBE MOTHBAIIUU K 00Y4YE€HHUIO U MTO3HAHUIO, BEIOOPY JanbHeWIero oopazoBanus Ha 6a3e OpUEHTUPOBKHU B Mupe mpodeccuit u nmpodeccnoHamabHbIX
NPEANOYTEHUH, 0CO3HAHHOMY OCTPOCHUIO MHANBUYAIbHOM 00pa30BaTebHOM TPAEKTOPUH C YUETOM YCTOWUYHMBBIX TO3HABATEIBHBIX HHTEPECOB

e (GopMHPOBAHUE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPaKTUKU

e (dopMHpOBaHHE KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOILIEHUHU U COTPYIHUYECTBE CO CBEPCTHUKAMMU, CTAPUIMMH U MJIaJAIIUMHU B 00pa30BaTeIbHOM,
OO0IIECTBEHHO MOJIE3HOH, yueOHO-UCCIIE0BATENIbCKOM, TBOPUECKON U JPYTrUX BUAAX JIEATEIbHOCTH

® YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIA B YCTHON M MUCbMEHHOM pe4H, IOHUMATh CMBICI IIOCTaBJICHHOH 3a7a4u, BICTpauBaTh
apryMeHTallI0, IPUBOIUTh IPUMEPBI 1 KOHTPIIPUMEPBI
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® KPUTUYHOCTb MBILIUICHHS], yMEHUE PacliO3HaBaTh JOIMUECKH HEKOPPEKTHbBIE BHICKA3bIBAHMSI, OTIMYATh FMIOTE3Y OT (aKTa
® KpEaTUBHOCTHb MBILUICHUS, THULUATUBY, HAXOAYUBOCTh, aKTUBHOCTH IIPU PELICHUU T'€OMETPUYCCKUX 3a1a4

® yMEHME KOHTPOJIMPOBATH IPOLIECC U PE3YIbTAT y4EOHOM MaTEMAaTHUECKOM AesATEIbHOCTH

® CIOCOOHOCTH K YMOLMOHAIBHOMY BOCHPUATHIO MATEMAaTHUECKIX O0BEKTOB, 33124, PEIICHUN, PacCyKICHHUH

XapaKTepucTHKA OCHOBHBIX COJepKaTeJbHbIX JUHUMI
1. BBogHOe OBTOpEHME
[ToBTOpEHME Kypca 7-8 KI1accoB.
3HATh M IOHUMATD:
MOHSITUS: MeTuaHa, OUCCEKTpHCa, BHICOTA, TPEYTOJIbHUKA, MapaieIorpaMM, Tpamnemus, poMo, KBaipar.
Ymernb:
BBIMIOJHATH 3a1auu u3 pazaenos kypca VI knacca, ucnons3ys Teoputo: TeopeMa [Tudaropa, cBONCTBO cpenHel TMHUN TPEYTOIbHHUKA, POPMYIIBI
BBIYHCIICHUS TUIOIIAIN TPEYTOJIbHUKA; CBOMCTBA, MPU3HAKU MapajuiejorpaMmma, pomoa, mpsMOyrojbHUKA.
Yya
KoMmyHukaTuBHbIe:
VYuuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3TMYHBIX MMO3UIMI B COTPYIHUYECTBE; KOHTPOIUPOBATH IEUCTBHS NapTHEpA.
PeryasituBHblie:
Brocuth He0OX0AMMBIE KOPPEKTUBHI B IEHCTBUE MOCIIE €r0 3aBEPIICHUS Ha OCHOBE y4u€Ta XapakTepa CIeJIaHHbIX OMIHMOO0K; pa3iuyaTh Cioco0 U pe3yabTaT
JIEUCTBUA.
ITo3HaBaTe/bHBIC:
OpueHTupoBaThCsl Ha pazHooOpasue croco0oB pereHus 3aaad. CTPOUTh peueBO€ BHICKA3bIBAHUE B YCTHOM M MUCHMEHHOM (opMme.

2. BexTopbl
[Tonsitue BexkTopa. PaBeHCTBO BekTOpOB. Cll0)KEHUE U BRIYUTAHUE BEKTOPOB. Y MHOXK€HHUE BEKTOpPA HA YUCJIO.
Hesab: yunuTh 00y4aromuxcs BHITOIHATH ICHCTBUS Ha/l BEKTOPAMH KaK HAaIIPaBJICHHBIMU OTPE3KaMH.
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3HaTh U MOHUMATh:
- IIOHATUSA BGKTOpa, HYHGBOI‘O BeKTOpa, JUINHBI BeKTopa, KOHHI/IHeapHBIX BCKTOpOB, paBeHCTBa BCKTOpOB;
- omepaIuy Hajl BEKTOpaMH B TEOMETPUIECKO# hopme (MMpaBUIIO TPEYTrodbHUKA, PABUIIO MapajuiesIorpaMMa, MPaBUII0 MHOTOYTOJIbHUKA, TTPABUIIO
MOCTPOEHHUS PA3HOCTU BEKTOPOB U BEKTOPA, MOJYYAIOIIETOCS TP YMHOKEHUH BEKTOPA Ha YKCIIO0); 3aKOHBI CII0KEHHUS BEKTOPOB, YMHOKEHUSI BEKTOPA HA
YHCIIO;
- (hopmyity AJist BEIYUCICHUS CPEAHEH JTUHUH TPAICIIHH.
YMmerh:
- OTKJIAAbIBATH BGKTOp oT IIaHHOﬁ TOYKH,
- [I0JIb30BAThCS MMPABUIIAMHU IIPU MOCTPOCHUU CYMMBbI, PA3HOCTH BEKTOPOB; BEKTOPA, MOTYYArOIIEeToCs
IIpY YMHOXXEHUHU BEKTOpPA Ha YUCJIO;
- IPUMEHSTHh BEKTOPHI K PEIICHUIO 3a/1a4;
- HAXOIUTH CpeI[HIOIO JINHUKO TpGerJH)HI/IKa;

e BekTop ompenensercs Kak HalpaBiICHHbIA OTPE30K M JACMCTBUS HaJ BEKTOpPAMHU BBOJATCS TaK, KaK 3TO NPHUHSITO B (U3MKE, T. €. KaK JECUCTBUS C
HaIpaBJICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHHKE JOJKHO OBITH Y/IEJICHO BBIPAOOTKE YMEHHH BBITIOJIHSTH OTIEpaAIlK HaJ BEKTOpaMH (CKJIaIbIBaTh
BEKTOPHI 110 IIPaBUJIaM TPEYTrOJIbHUKA U Iapajuieorpamma, CTpOUMTh BEKTOP, PaBHBIN PAa3HOCTH JBYX JAHHBIX BEKTOPOB, a TAKK€ BEKTOP, PABHBIN
MIPOU3BECHUIO JAHHOTO BEKTOPA HA JAHHOE YHCJIO).

YV
KommyHunkaTuBHbIC:
KonTpomuposats neiictBus maptHépa. JloroBapuBaThCs U MPUXOAUTH K 0OIEMY PEIICHUIO0 B COBMECTHOU AESITENFHOCTH, B TOM YHCIIE B CUTYaI[UU
CTOJIKHOBEHUS HHTEPECOB.
PeryasiTuBHbIe:
Paznuuars cmoco6 u pesynbTat nericteusi. O1ieHuBaTh NMPABUILHOCTh BHITIOJHEHUS IEHCTBHS HA YPOBHE aJIeKBAaTHOU PETPOCIIEKTUBHOM OIICHKH.
Ilo3naBaTebHbIE:
Brnagets o6muM npuémom perienus 3aaa4. Mcmnonp3oBaTh MOUCK HEOOXOAMMON HH(GOPMAITUU /TSl BBIMIOJTHEHUS 3aJIaHUH C UCIIOJIb30BaHUEM yUeOHO I
JTUTEPaTyphl

3. MeToa koopaAMHAT
12



Pa3noxxenue BekTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopawHaTel BekTopa. lIpocreiimue 3aaum B KOOpJMHATaXx. YpaBHECHHS
OKPY>KHOCTHU U NIpsAsMoi. [IpumMeHeHne BEKTOPOB U KOOPJIMHAT NPU PEUICHUH 3a7a4.
Heuab:
ITIOBHAKOMUTH C UCITOJIB30BAHHUCM BGKTOpOB U MCTOdAa KOOpI[I/IHaT HpI/I pCH_ICHI/II/I I‘GOMCTpI/ILICCKI/IX 3a1a4, Y4UTH HpI/IMeHSITB BGKTOpBI K pemeHmo
3a1a4
3HaTh M IOHUMAThD:
- IOHATHE KOOPJAMHAT BEKTOPA;
- IEMMY ¥ T€OPEMY O Pa3I0KEHUH BEKTOPA MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM;
- MpaBWJIa JCHCTBUN HAJl BEKTOPAMU C 33JJaHHBIMU KOOPIMHATAMH,
- IIOHATHE paJyC-BEKTOPa TOYKH;
- (hopMyIBI KOOPAMHAT BEKTOPA Yepe3 KOOPIMHATHI €ro KOHIIa U Havalla, KOOPJIWHAT CeperHbI OTPe3Ka,
JUJINHBI BGKTOpa nu paCCTOﬂHI/Iﬂ MC)KI[y ABYMsI TOYKaMHU,
- YpaBHEHHUS OKPYKHOCTHU U MPAMOIi, OCeil KOOpAUHAT.
YMeTh:
- pacKiIaJbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- HAXOIUTH KOOpI[I/IHaTI)I BCKTOpa,
- BBIIIOJIHATH ACHCTBUA HAJl BEKTOPaMH, 3aJaHHBIMU KOOP/IMHATAMU;
- pemaTh NpOCTEHIITNE 3a]Ja4l B KOOPJMHATAX U MCIIOJIB30BaTh UX MIPHU PEUICHUHU 00Jiee CIOXKHBIX 3a/1a4;
- 3aIIMCHIBaTh YPABHEHUS MPSIMBIX U OKPYXHOCTEM, UCIIOJIb30BaTh YPABHEHHUSI IPU PELICHUH 33/1a4;
- CTpOI/ITI) OKp}’)KHOCTI/I 158 HpﬂMble, 3a1aHHBIC ypaBHeHI/ISIMI/I.

e Ha npumepax moka3bpIBaeTcCs, KaK BEKTOPbl MOTYT HPHUMEHSTBCI K PEHICHUI T'E€OMETPUUYECKHUX 3ajaad. JleMoHCcTpupyercs
3¢ PEeKTUBHOCTh MPHUMEHEHUs (QOpMYyJl Ui KOOPAMHAT CEpPEAMHBI OTpe3Ka, PACCTOSIHHS MEXAYy JBYMs TOUYKaMH, ypaBHEHUH
OKPY’KHOCTH U MPSIMON B KOHKPETHBIX FT€OMETPUUYECKHUX 3ajJlayax, TEM CaMbIM JaeTCs MpeJCTaBIeHUEe 00 U3yUYEHUH F€OMETPUUYECKUX
(uryp ¢ moMoIIbI0 METOJIOB aJIreOphl.

YV
KommyHunkaTuBHbIC:
YuuThHIBaTh Pa3IM4YHbIE MHEHUS U CTPEMUTHCA K KOOPAUHALMY PA3IUYHBIX TIO3ULUN B COTPYAHUYECTBE.
KoHTposmpoBaTe AeiCTBUS TApTHEDA.
PeryasiTuBHblie:
YuuThIBaTh NIPAaBUIIO B IJITAHUPOBAHUHU U KOHTpOJIE criocoba pemieHus. BHOCUTh He0OX0AuMble KOPPEKTUBBI B IEHCTBUE MOCIIE €r0 3aBEPIICHHS] HA OCHOBE
yuéTa XapakTepa C/IeaHHBIX OIINOOK.
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ITo3HaBaTebHBIE:
BJ'IaI[eTB 06I_HI/IM HpI/IéMOM pPEIICHUSA 3a1a4. HpOBOI[I/ITB CpPaBHCHHUEC, CCpUALIUIO U KJ'IaCCI/I(bI/IKaI_II/IIO I10 3aJIaHHBIM KPHUTCPHAM.

4. CoOTHOLICHHUSI MEXKAY CTOPOHAMM M yIJIaMH TPeyroJbHUKA

CKaJ’IprHOG IIPpOU3BCACHHUEC BCKTOPOB. CI/IHYC, KOCHMHYC W TaHTCHC YyIJIia. TeOp€MI>I CHUHYCOB U KOCHHYCOB.

CkaJsipHOE MPOW3BEICHUE BEKTOPOB U €ro MPUMEHEHNE B TEOMETPUUECKUX 3a7jadax.
Ilesb: MO3HAKOMHTD YYAIIUXCS C OCHOBHBIMHU aJITOPUTMAMH PELICHUS TPOU3BOJIBHBIX TPEYTOJIbHUKOB.
3HATh M NOHMMATD:

- HOHATHS CHHYCA, KOCHHyca U TaHreHca s yriios ot 0° mo 180°;

- OCHOBHOE TPHUT'OHOMETPUYECKOE TOKAECTBO;

- (opMyIibl IPUBEACHUS;

- (hOpMYJIBI JJIS1 BEIYUCIICHUSI KOOPAWHAT TOYKH; COOTHOLICHUS MEXy CTOPOHAMH U YIIIaMH
TPEYroJbHUKA!

- TEOpPEMY O IJIOLIA/IU TPEYTOJIbHUKA;

- TEOPEMBI CHHYCOB M KOCHHYCOB U HM3MEPHTEIbHbBIC pab0ThI, OCHOBAaHHbIE Ha MCIIOJIb30BAHIH ITHX
TEopeM;

- OTIpeJIeIeHNE CKAJISIPHOTO MPOU3BEICHHUS BEKTOPOB;

- yCIIOBHE TIEPIEHIUKYISIPHOCTH HEHYJIEBBIX BEKTOPOB;

- BEIp@)XKEHUE CKATISIPHOTO MPOU3BEICHHUS B KOOPIMHATAX U €r0 CBOMCTBA.

- METO/IbI PEIIEHUs TPEYTOJIbHHUKOB.

Ymersn:

- O0BSICHATB, UTO TAKOE YroJ MEXy BEKTOpaMH;

- IPUMEHSATH CKAJISIPHOE IPOU3BEACHNE BEKTOPOB NIPH PEIICHUH T€OMETPUIECKHX 3a/1a4.

- CTPOMTbD YTJIBI;

- MPUMEHSTh TPUTOHOMETPUYECKHUH armapar IMpu pelIeHnH 3a7a4, BBIYACIIATh KOOPAWHATHI TOUKH C
MOMOIIBIO CUHYCA, KOCUHYCA U TaHTE€HCA YIa;

- BEIYUCIIATH TUIOMIA/Ib TPEYTOJIbHHUKA IO IBYM CTOPOHAM U YTITy MEXIY HUMHU;

- pemarb TPEeyroJbHUKH.

Pemenue TPCYTOJIbHHUKOB.
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e Cunyc u xocunyc mo6oro yria or 0° mo 180° BBOAATCS C MOMOIIBIO €IMHUYHON MOIYOKPYKHOCTH, JOKA3BIBAIOTCS TEOPEMBI
CHHYCOB M KOCHHYCOB M BBIBOJIMTCSI €llle OJIHa (popMyJia MIomiaau TpeyrojibHUKa (ITOJIOBUHA ITPOU3BENICHUS ABYX CTOPOH HAa CHHYC
yrila MeXJ1y HUMH). DTOT anmapaT NPUMEHSETCS K PEIICHUIO TPEYTOoJbHUKOB. CKaIsIpHOE MPOU3BEICHHUE BEKTOPOB BBOJUTCS KaK B
¢usuke (MpousBeaeHHUE JJIUH BEKTOPOB HAa KOCHHYC yIila MEXAy HUMH). PaccMaTpHUBarOTCsA CBOMCTBA CKAISIPHOTO MPOU3BEACHUS U
ero NMpUMEHEHHUE IPH PEIICHUH T'eOMeTpUYECKUX 3aaad. OCHOBHOE BHHMAHUE CIIEAYET yACIUTH BHIPAaOOTKE MPOYHBIX HABBIKOB B
MIPUMEHEHUH TPUTOHOMETPUYECKOTO anrapaTra nIpy peleHnH FTeOMEeTPHUISCKHUX 3a1a4.

Yy
KoMmyHHKaTHBHBIE:
YUuThIBaTh Pa3HbIE MHEHUS U CTPEMUTBCS K KOOPAMHALIMM PA3JIMYHBIX ITO3UIMHI B COTPYIHUYECTBE.
PeryasitruBHbie:
BHOCHTHh HEOOXOIMMBIE KOPPEKTHUBBI B ICUCTBUE MMOCIIC €ro 3aBEPIICHUS Ha OCHOBE y4&€Ta XapaKTepa CASJIaHHBIX OIIMOOK.

ITo3HaBaTeabHBIE:
Bnanets o6muM nipuémom pemeHus 3aaad. OpueHTHPOBATHCS HA pa3HOOOpa3ue CnocoO0OB peIIeHUs 3a1ad4.

5. JliinHa OKPY>KHOCTH U IUIOIIA/Ib KPyra

HpaBI/IJ'II)HI)Ie MHOTOYTOJIbHUKH. OKPY)KHOCTI/I, OIMMCaHHas OKOJO IIPaBHUJIbHOI'O MHOI'OYIoJIbHHMKAa W BIIMCAHHAsl B HEIO. HOCTpOGHI/IC
npaBUIIbHBIX MHOTOYTOJIBHHUKOB. I[J'II/IHa OKPYKHOCTHU. HJ'IOIJ_IaI[L Kpyra.

He.]'ll): paCHII/IpI/ITB H CI/ICTeMaTI/I3I/Ip0BaTI) 3HaAHUA yqamnxcs[ 06 OKPY)KHOCTHX nu MHOFOYFOJ'IBHI/IKaX.
3HATH M MOHUMATD:

- ONMpeaACIICHUE NPAaBUJIIBHOT'O MHOI'OYI'OJIbHHUKA,

- TEOpEMbI 00 OKPY>KHOCTH, OITMCAHHOM OKOJIO PAaBUIIBHOTO MHOTOYTOJIbHUKA, U OKPY>KHOCTH,
BIIMCAHHOW B NPAaBWJIbHBI MHOTOYTOJIbHUK;

- (hopMyJIBI SIS BBIYMCIICHUS YIJIa, MJIOLIAId U CTOPOHBI IPABUIBHOIO MHOTOYTOJIbHUKA U pajinyca
BIIMCAHHOW B HETO OKPYXHOCTH;

- (hopMyIIBI ATUHBI OKPYKHOCTU U AYTH OKPYKHOCTH;
- (hopMyIIBI TTOMAN KPYTa U KPYTOBOTO CEKTOPA,;

YMmerh:

- BBIYUCJIATH IJIOLIAU U CTOPOHBI IPABUIIBHBIX MHOI'OYT'OJIBHUKOB, PaINyCOB BIIMCAHHBIX U
ONMMCAHHBIX OKPYKHOCTEH;
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- CTPOUTH IIPABUIIbHBIE MHOTOYT'OJIbHUKH € IIOMOILBIO LIUPKYJIS U JTMHEHUKH;
- BBIYUCIIATH JJIMHY OKPY’KHOCTH, JUIMHY IYTH OKPY>KHOCTH;
- BBIYUCIIATH IUIOLAAL KPyra U KpyroBOro CEKTopa.

e B Hauasie TeMbl JaeTcsl onpeaesIeHHue IIPaBUJIBHOIO MHOT'OYIOJIbHUKA U PACCMAaTPUBAIOTCS TEOPEMbI 00 OKPYKHOCTAX, OMMHUCAHHOMN
OKOJIO IPaBMJIBHOI'O MHOI'OYTOJIbHHKAa M BIMCAaHHOI B Hero. HeoOXxoamMo paccMOTpeTh NMOHSATHUS JUIMHBI OKPY’KHOCTH U ILJIOLIAIHU
Kpyra u GopMysbl Uit UX BeYUCICHUs. C IIOMOIBI0O ONUCAHHON OKPY>KHOCTH PELIAIOTCA 33aJadd O IMOCTPOCHUHM IPaBUIBHOTO
LIECTUYTOJIbBHUKA W NOPABWIBHOIO 2 N -yroJdbHUKA, €CJIHW JaH NPAaBWIBHBINA N-yroJbHUK. POpMyJibl, BBIPAXKAIOIIUE CTOPOHY
IIPAaBAJIBHOIO MHOTOYTOJIBHUKA U PaJUyC BIIMCAHHON B HErO OKPY>KHOCTH 4YE€pE3 pPaguyC OIHMCAHHON OKPY’KHOCTH, UCHOJb3YKOTCS
IIpU BbIBOJIE (POPMYJI JUIMHBI OKPY>KHOCTH M IUIOLIAJAMN Kpyra. BeIBoJ onupaeTcsi Ha MHTYUTUBHOE IIPEJCTaBJIICHUE O IpeJiese: Mpu
HEOI'PAaHWYEHHOM YBEJIIMYEHUH YHCJIa CTOPOH MPABHIIBHOIO MHOTOYIOJIbHUKA, BIIUCAHHOI'O B OKPY>KHOCTb, €I0 IIEPUMETP CTPEMHUTCSI
K JJIMHE 3TOU OKPY>KHOCTH, a IUIOIIAAb - K IUIOIAAN KPyra, OrpaHUYEHHOI'O OKPY>KHOCTBIO.

Yy
KoMMmyHuKaTUBHBIC:
KonTtponuposate neiicTBus napTHépa.
PerynasituBHsblie:
YuuTheIBaTh NPaBUJIO B INITAHUPOBAHUU U KOHTPOJIE crioco0a pelieHusl.
Ilo3naBaTenbHbIE:

Bnanetps o0muM nnpuémom pemieHus 3ajaad. CTpOUTh peueBO€e BhICKa3bIBaHUE B YCTHOM M MUCBbMEHHOU dopMe.

6. JIBusKeHUSsI
OTtoOpakeHue TUIOCKOCTH Ha ceOs. [Tonstue nBrxkenus. OceBas U IeHTpalibHass cuMMeTpuu. [lapammensHbiii iepenoc. [Toopor. Ha-
JIOKCHUS U JIBUKCHHS.

Heas:

IIO3HAKOMUTBH YyYalIUXCsl C MNOHATHEM JBM)XKEHUSI U €ro CBOWCTBAaMM, C OCHOBHBIMHM BHMJIaMH JIBHXKEHUI, CO B3aMMOOTHOIICHUSMH
HaJIOKEHUH U IBWKEHUM.

3HATH M IOHUMATH:
- onpejiesieHUe ABUKEHUSI U €T0 CBOMCTBA;
-IIPUMEPBI ABUKEHUS: OCEBYIO U LIEHTPAJIbHYI0 CUMMETPHUH, TTApAJIENbHBIA IEPEHOC U TIOBOPOT;
- IpU ABHKEHUHU JIt00as purypa nepexoauT B paBHYIO €l pUrypy;
- DKBUBAJICHTHOCTb MOHSTUN HAJIOKEHUS U JIBUKECHUS
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YMerh:
- OOBSCHSITH, YTO TAKOE OTOOpaKECHUE MIIOCKOCTH Ha ceOs;
- CTPOUTH 00pa3bl PUTYp MTPU CUMMETPHUSIX, NTapaJLICTBHOM EPEHOCE U TTOBOPOTE;
- peuiaTth 3a4a4u C IPpUMCHCHUCM ﬂBH)KeHHﬁ.

e JIBM)KEHHE MJIOCKOCTH BBOJUTCS KaK OTOOpa)KEHHME IUIOCKOCTH Ha ceOsi, COXpaHSIOIIEe PaCCTOSIHUE MEXIy Todykamu. [lpu
paccMOTpEeHUH BUAOB ABUKEHUI OCHOBHOE BHUMAHHE YJIEISACTCS NOCTPOCHHUIO OOPAa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB
IIpU OCEBON M IIEHTPAJIbHOW CHUMMETPHSX, MapajjieIbHOM IiepeHoce, moBopore. Ha 3¢ dekTHbIX npumMepax I0Ka3bIBaeTCs
NPUMEHEHHUE ABMXKEHUM MpPU PELIEHWH I'€OMETPUYECKUX 3anad. [loHsTHe HalloKEHUsI OTHOCUTCS B JAHHOM Kypce€ K YHCJIy OCHOB-
HBIX NOHATHUN. J[oOKa3bpIBaeTCs, YTO IMOHSTHUS HAJIOXKCHUS U JABMIXKCHHS SIBISIOTCS SKBUBAJICHTHBIMH: JI000€ HAJIOXKCHHE SIBIISIETCS
JIBHOKEHHEM TUIOCKOCTH M 00paTHO. M3yuyeHne noka3zaTenbCTBa HE SIBISETCS O0s3aTEbHBIM, OJHAKO CIIEIYET PAacCMOTPETh CBSI3b
MMOHSITUI HAJTOXKECHUS U JBUKECHUS.

yvia
KoMmyHnkaTuBHbIE:
Konrtponuposate aelcTBUs napTHEPA.
PeryasituBHble:
YuuThIBaTh NPaBUJIO B IIJIAHUPOBAHUU U KOHTPOJIE CIIOCO0A pEeLISHUS.
Ilo3HaBaTenbHbBIE:

Bnagers O6H_II/IM HpI/IéMOM peUICHUA 3a1a4. CTpOI/ITI) PCUYCBOC BBICKA3BIBAHHUC B YCTHOﬁ U IIUCbMEHHOM (bopMe.

7. IloBTopenue. Pemenue 3axa4.

3akpensieHne 3HaHUN, YMEHUM M HABBIKOB, MOJYUYEHHBIX Ha ypOKax IO JJAHHBIM TeMaM (Kypc reoMeTpud 9 kiacca). YMeHue padoTaTh C
pa3IUYHBIMH UCTOYHUKAMU UH(OpMALIUU.

Iean: [ToBTOpenue, 060011IeHNE U CUCTEMATU3allUs 3HaHUI, YMEHUN U HaBBIKOB 3a Kypc reometrpuu 9 kiacca. [loaroroska k OI'D.
YMmern:

- OTBEYATh Ha BOIIPOCHI IO U3YYECHHBIM B TCUCHHUE I'0OJla TEMaM,
- IPUMCHSITH BCC N3YYCHHBIC TCOPEMBI IIPH PCIICHUH 3a/1a4,
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- peuiaTtb TECTOBLIC 3aJlaHUA 0a3oBoro YPOBHA,
- peuIaTh 3aaa4u MMOBBIIICHHOI'O YPOBHS CJIIOKHOCTH.

CtpyKTypa Kypca

No Tema KonunuecTBo yacos

1 BBonHOE oBTOpEHME 2

2 BekTopsr. 13

3 MeTo KOOpAMHAT. 11

4 CooTHolIeHHEe MEX 1y CTOPOHAMU U YIJIaMu TpeyrojbHHuKa. CKalsipHoe 15

MIPOU3BEACHNE BEKTOPOB.

5 JliMHa OKPYKHOCTH M IIJIOIIAAb KpyTa. 11

6 JIBmoxeHus. 10

7 IToBTOpEeHME 6
Hroro 68

18



KasennapHo-TreMaTnyeckoe nJiaHUPOBaHNe

reomerpus, 9 kiaacc

2016 / 2017 yuebHbIii roa

ILnanoBBIX KOHTPOJIbHBIX YPOKOB-5.

Ne Tema ypoka Pemaemeie IInanupyemsie pe3yabTarsl (B coorBeTcTBHU ¢ PT'OC) Hara
npoodIeMbl NPOBeIeHUus
IIpeameTHbIC JInuHoCTHBIC Ilnan | Pakr
IMonsiTust pen YV
pe3yJIbTaThl pe3yJIbTaThl
1.BBoaHoe moBTOpPEHHE. 2 yaca
IToBTOpeHue MeHana BBITIOJIHATh YuuThIBaTh pa3Hbie YMCHHE
marepuana 7-8 ’ 3aJa4u U3 MHEHUS U KOHTPOJIMPOBATh
OuccekTpuca,
KJlacca BEICOT pa3felloB Kypca | CTPEMUTHCS K IpoLecc U
’ VIII knacca, KOOpAWHALIUU pe3yabTar
1 TPEYTrOJIbHUKA, . .
UCIIOJIB3YS pa3IMYHBIX NO3ULUH yueOHoOM
rapajiesIorpamMmm, .
TEOPUIO: B COTPYJHUYECTBE; MaTEMaTHYECKON
Tpamnerus, pomo,
KBATpAT TeopeMa KOHTPOJINPOBATh NEeATEIbHOCTH
’ [Tucgaropa, JIECTBHS MapTHEpA.
CBOMCTBO Bnocurs
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[ToBTOpEeHME

CcpeaHen TMHUI

Heo0XOoInuMBIE

Mmarepuana 7-8 TPEYroJibHUKA, KOPPEKTHUBHI B
KJacca bopMmyIbl NieicTBUE MOCIIE €ro
BBIYUCIICHHS 3aBepILEHUS Ha
IUIOIIAH OCHOBE yuéTa
TPEYroJbHUKA; Xapakrepa yMeHue
CBOMCTBA, CHICJIAHHBIX OIIMOOK; | KOHTPOJIMPOBATH
MPU3HAKH pa3nuyath cnocold M | MPOLECC U pe3ysibTaT
2 napauieliorpaMM | pe3ynbTar AeUCTBHsA. | yueOHOH
a, pomoa, OpueHTupoBarbcs MaTeMaTHYECKON
NpsSIMOYTOJIbHUKA | Ha pa3HOOOpasue JEeSITeTbHOCTH
CIOCO0O0B PEIICHUS
3aga4. CTpouTh
pedesoe
BBICKa3bIBaHHE B
YCTHOU U
MMCEMEHHOM (hopme.
Texnonozuu: 310poBbecOEpEkKEHNS, INTYHOCTHO-OPUEHTUPOBAHHOTO 00yUEHHMsI, Ielaroruka COTpyAHUYECTBa
2.BekTopsbl. 13 yacos
[TonsaTue BexkTOpA. HIOHSATHS BEKTOPA, KOHTpOIMpOBAaTh UCIOJIb30BaTh
HYJIEBOT'O BEKTODA, IpUOOpETEHHbBIE
yIuTh JUIMHBI BEKTOPA, neiicTBus mapTHEpa. | SHAHMS M yMCHHUS B
06YIAIOMHXCA OTKJIA/IbIBATh .
3 yd KOJUIMHEAPHbIX MPaKTUYECKOU
BEKTOp OT JloroBapuBatbcs U
BBIITOJIHATH BEKTOPOB, o JACATCIIbPHOCTHU U
e CTBHIS HA. JTAHHOMU TOYKH. IPUXOIUTH K .
A A paBeHCTBA oBLIeMY Delermo g | TOBCCAHEBHON XKH3HI
BCKTOpaMH KakK BEKTOPOB. meMy p T
HampaBJICHHBIMU COBMECTHOM ~MO/IE/TMPOBAHNS
OtkapiBaHue OTPE3KaMH. olepaIyy Haj NIOJTb30BAThCS NPaKTHYECKUX
4 . JeSITeTbHOCTH, B TOM .
BEKTOpa OT TaHHOU BEKTOpaMH B NpaBUIaAMHU TIPU CUTyalui u
TOUKH. reOMeTpUYECKOl | MOCTpOEeHUH UHCTIC B CUTYALMN | yecenoBanus
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5 Cymma nByx
BEKTOPOB.
Cymma

6 HECKOJIBKUX
BEKTOPOB.

7 Brruntanue
BEKTOPOB.

8 Pemenue 3anay.

9 VMHOXKEHHE
BEKTOpA Ha YHCJIO.

10 VMHOXKEHHIE
BEKTOpAa Ha YHUCJIO.
IIpumeHeHue

1 BEKTOPOB K
pEIICHUIO 3a/1a4.

12 | Cpennsas nuHus

TpanenuuH.

dhopme (mpaBmIIO
TPEYTOJIbHUKA,
IPaBUIIO
napajuiesiorpaMmma,
IPaBUIIO
MHOTOYTOJILHUKA,
IPaBUIIO
MIOCTPOCHHUS
pa3HOCTH
BEKTOPOB U
BEKTOpA,
HOJTYYaOIIETOCS
IpU YMHOXCHUHU
BEKTOpa Ha
YHUCIIO);

CYMMBI,
pazHoCTH
BEKTOPOB;
BEKTOpa,
IIOJIy4YaIOIErocs
IIPU YMHOXEHUU
BEKTOpA Ha
YUCIIO;
IIPUMEHSITD
BEKTOPBI K
pELLIEHUIO 3a/1a4;
HaXOJUTh
CPEIHIOO JINHUIO
TPEYrOJIbHUKA;
packiabpIBaTh
BEKTOP.

CTOJIKHOBCHUSA
HUHTEPECOB.

PaznuuaTth cnocob u

pe3yJibTaT ACHUCTBUS.

OrneHuBaTh
MPaBUILHOCTh
BBIIIOJIHCHHS
JICHCTBHSI HA YPOBHE
aJeKBaTHOU
PETPOCIIEKTUBHOMN
OLICHKH.

MTOCTPOEHHBIX
MOJEIIEH ¢
HCII0JIb30BaHUEM
amnmnapara reoMeTpuu
-ONHUCAHMS
3aBUCUMOCTEN MEKITY
(bu3MIeCKUMHU
BEJIMYMHAMU
COOTBETCTBYIOIIMMHU
bopmynamu npu
HCCIe0BaHUHU
HECJIOKHBIX
MPaKTUYECKHUX
CUTYAaLNII;

dhopmupoBaHue
OTBETCTBEHHOTO
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13

Pemrenue 3agau.

14

KouTtpoabHasn
pa6ora Nel mo
Teme «BekTopbsny

Biagers o0mmm
MIPUEMOM pELLIEHUS
3aja4.
Hcnonp3oBarh
IIOMCK HEOOXOIUMOMN
uHbopmauu 1is
BBITOJTHEHHS
3aJaHUH C
HCIOJIb30BaHUEM
yueOHOU
JUTEPaATyPhI

OTHOIICHHUS K YUEHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOyJaronmxcs K
CaMOpa3BUTHIO U
caMo00pa30BaHUIO Ha
OCHOBE MOTHUBALIUU K
00y4YeHUIO U
MO3HAHUIO, BBIOOPY
aJILHEHUIIIETO
oOpa3oBaHus Ha 0aze
OPUEHTHPOBKU B MUPE
npodeccuit u
npodeccnoHaTBHBIX
MPENOYTEHUH,
OCO3HAHHOMY
MTOCTPOCHUIO
VHIUBUYTbHOMN
o0pa3oBaTenbHOM
TPAEKTOPHUU C YUETOM
YCTOWUYMBBIX
MMO3HABATEIBHBIX
UHTEPECOB

yMEHHE
KOHTPOJIUPOBATh
IIPOLIECC U PE3YJIBTAT
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15

AHanu3
KOHTPOJIBHOM
pabotsl. Permenue
3azad.

yaeOHOMI
MaTeMaTUYECKOU
NEITENbHOCTHU

Texnonozuu: 310poBbecOepekeHus, MpodIeMHOro 00ydeHwus, MU HEPSHIIMPOBAHHOTO MOIX0/a B 00yUEHUH, MTeJarOTHKa COTPYAHHYECTRA,
KOMMYHHUKAI[MOHHBIC TEXHOJIOTHH

3.Metoa koopauHat. 11 yacoB

16

Paznoxenne
BEKTOpa 0 IBYM
HCKOJUII/IHCapHI)IM
BEKTOPaM.

17

Koopannatsr
BEKTOpA.

18

IIpocreiimme
3a/1a4u 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
KOOpJIMHAT
BEKTOPa;

JleMMa U Teopema
0 pa3NIoKEHUU
BEKTOpA 10 ABYM
HEKOJUIMHEAPHBIM
BEKTOpaM;

npaBuja
JIEUCTBUIL HaJ
BEKTOPaMHU C
3aJJTaHHBIMH
KOOpAMHATAMU;

MOHSATHE paJNyC-
BEKTOpA TOYKHU;

bopMyIibl
KOOpJMHAT
BEKTOpa 4Yepe3
KOOpJMHATHI €r0
KOHIIa ¥ HaJaja,

packiaabIBaTh
BEKTOD I10 IBYM
HEKOJUTMHEAPHBI
M BEKTOpaM;
HaXOJUTh
KOOPIUHATHI
BEKTOpA,
BBIIIOJIHATE
JEUCTBHUS HAL
BEKTOPAMH,
3aJaHHBIMU
KOOPJIMHATAMH;
pemiarh
IIpOCTENIINE
3a7a4U B
KOOpJMHATAX U
HCIIOIB30BATh UX
IIPH PEIICHUN
0oJiee CIIOMKHBIX
3aJ]a4;

YYHUTHIBATh
pa3IM4YHbIE MHEHHUS
U CTPEMHUTHCS K
KOOPAUHALIMKI
Pa3JIMYHBIX MTO3UIUN
B COTPYAHUYECTBE.

Kontpomuposats
JeNCTBHS MapTHEpA.

Y4uTHIBaTH MPABUIIO
B IUTAHUPOBAHUU H
KOHTpOJIe criocoba
pewenusi. BHOCHTh
HEOOXO0IUMbIe
KOPPEKTHBHI B
JIEACTBUE TOCIIE Er0
3aBepIICHUS HA
OCHOBE yuéTa
XapakTepa

HCII0JIH30BaTh
pHOOpeTEeHHbBIE
3HaHUS U YMEHHUS B
MPaKTUYECKOU
NEeSITeTbHOCTH U
MMOBCETHEBHOM XKU3HU
JUTSI MOJICTTUPOBAHMS
MPaKTUYECKHUX
CUTyalHuil 1
HCCIe0BaHUS
MTOCTPOEHHBIX
MOJEIIEN ¢
HCIIO0JIb30BaHUEM
anmnapara reoMeTpuu

¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIIECHUS K YUEHHIO,
TOTOBHOCTH U
CIIOCOOHOCTH

23




24

Pemrenue 3agau.

KOOpAMHAT
CepelMHBI OTPE3KA,
JUIMHBI BEKTOpa U
PaCCTOAHUA MCIKIAY
JBYMs TOUKaMH;
YpaBHEHHUS
OKPY>KHOCTH U
HIpsIMOM, Ocer
KOOp/MHAT.

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

CACJIIaHHBIX OIIHOOK.

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

oOydJaronmxcs K
CaMOpPa3BUTHIO U

CaM006p330BaHI/IIO Ha

OCHOBE MOTHBAIIUU K
O0Oy4eHHIO U
II03HAHUIO, BBIOOPY
NaJILHEHUIIIEr O
oOpa3oBaHus Ha Oa3e

OpPUEHTHPOBKU B MUPE

npodeccuii u
npo¢ecCHOHATIbHBIX
IIPEATIOYTEHUH,
OCO3HAaHHOMY
[IOCTPOEHHUIO
WHJIMBHU1yaJIbHOU
oOpa3oBarenbHON
TPAEKTOPHUH C YUYETOM
YCTOMUYMBBIX
II03HABATENbHbIX
MHTEPECOB

25

KonTtpoubnas
padota Ne2 mo
Teme «Metox
KOOpAHHATY

26

Ananuz
KOHTPOJIBHON
paboTsl. Pemenue
3azad.

YMEHHE
KOHTPOJIUPOBATh
MPOLECC U PE3YIBTAT
y4ueOHO
MaTeMaTHIEeCKOHN
JeSITEILHOCTH

Texnonozuu: 310poBbecOepexenns, 1M HepeHInPOBAHHOTO MOAX0/a B 00y4eHUH, TOITAITHOTO (POPMUPOBAHUS YMCTBEHHOT'O JI€MCTBUS, KOMMYHHUKAIIUOHHbIE
TEXHOJIOTUU
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4.CooTHoOLIIEHHE MEKIAY CTOPOHAMU U YIJIaMHU TPEYToJbHUKA. CKaJ’IﬂpHOQ MPOU3BEICHUE BEKTOPOB. 15 yacoB

27 Cunyc, KocuHYyC,
TaHI'€HC yIJia.

28 Cunyc, KocuHYC,
TaHI'€HC yIJia.

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

30 | momanu
TPEYroJIbHUKA.

31 | Teopema cunycos
1 KOCHUHYCOB.

32 Pemienue
TPEYroJIbHUKOB.

33 Pemenue
TPEYrOJIHLHUKOB.

34 | 3mepurenbHbie
paboTHI.

35 | Pemenue 3amay.
CkansipHoe

36 MIPOU3BEJICHUE
BEKTOPOB.
CkansipHoe

37 MIPOM3BE/ICHUE B
KOOpP/IMHATAX.
[IpumeHenne

38 | CKaJsIpHOTO

IMPOU3BCACHUS K
PCHICHUIO 3a1a4.

[MO3HAKOMUTH
y4almxcs ¢
OCHOBHBIMH
IroOpuTMaMu
peleHus
MIPOU3BOJIBHBIX

TPEYroJIbHUKOB.

MIOHSITHS CHHYCA,

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

OCHOBHOE
TPUTOHOMETPUYEC
KO€ TOXJIECTBO;

(bopMyibl
NIPUBE/ICHMS;

bopMybl 151
BBIYHCIICHUS
KOOPJIMHAT TOYKH;
COOTHOIICHUS
MEXTy CTOPOHAMH
U yTJaMu

TPEYTroJIbHUKA:

TeopeMa o
TUTOIIA T
TPEYroJbHUKA,;

TEOpPEMbI CHHYCOB
Y KOCUHYCOB U
U3MEPUTEIBHBIC
paboThl,
OCHOBaHHBIC Ha
WCTIOTh30BaHUH
ITHX

TEOpeM;

00BACHATH, YTO
TaKoe yroi
MEXIY
BEKTOPAMH;
MIPUMEHSATH
CKaJIsIpHOE
MIPOU3BEICHUE
BEKTOPOB TIPH
peIICHUN
TCOMETPHUYCCKUX
3aJad4.
CTPOUTH YTJIbI,
MIPUMEHSITH
TPUTOHOMETPH
q4eCKHM
ammapar  IIpu
pelieHun
3ajad,
BBIYUCIIATH
KOOPIUHATHI
TOYKH C
ITOMOIIBIO
CUHYCA,
KOCUHYCa u
TaHTEHCA yIIia;

BBIYUCIIATH
Iiomaib

YuuTtbiBaTh pa3HbIe
MHEHHS U
CTPEMUTHCS K
KOOPAUHALINHI
Pa3IMYHBIX MO3ULUAN
B COTPYJIHUYECTBE.

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

Brnagers o0mmm
MIPpUEMOM
peuIeHus 3aaad.
OpueHTupoBaThCs
Ha pa3HooOpasue
cnoco0oB
peureHus 3aaad.

dhopmupoBaHue
KOMMYHUKaTUBHOU
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYJHHYECTBE CO
CBEPCTHUKAMH,
CTapUINMH U
MJTQIITAMH B
00pa3oBaTeNnbHOM,
OOIIIECTBEHHO
MOJIE3HOH, y4eOHO-
HCCIICI0OBATEIbCKOM,
TBOPUYECKOM U IPYTHX
BUJIAX JICATEIILHOCTH

YMEHUE SICHO, TOYHO,
IPaMOTHO U3J1araTh
CBOM MBICIIA B YCTHOM
Y IICBMEHHOU peyH,
ITOHUMATh CMBICII
IIOCTaBJICHHOM 3aJ]a4H,
BBICTpanuBaTh
aprymMeHTaluIo,
IIPUBOJUTH IIPUMEPBI
1 KOHTPIIPUMEPHI

UCIOJIb30BaTh
npuoOpeTeHHbIe
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Pemenue 3anay. oIpezciIeHue TPEYroJIbHHUKA 110 3HAHUA U YMEHUS B
CKaJISIPHOTO JIBYM CTOpOHaMm IIPaKTUYECKON
IIPOU3BENCHUS U YOIy MEXIy NESTEIIBHOCTH U
BEKTOPOB; HUMU; IIOBCEIHEBHOM JKHU3HU
yCIIOBUE pears I MOZIETIUPOBAHUs
NEPIEHIUKYJIAPHO | TPEYTOJIbHUKH. IIPAKTUYECKUX
CTH HEHYJIEBBIX CUTyauui u
39 BEKTOPOB; UCCIIETOBaHUS
BBIPAXCHHE IIOCTPOCHHBIX
CKAJIIPHOTO MOZEIIEH ¢
IIPOU3BENICHNUS B HCII0JIb30BAaHNEM
KOOpJUHATax U €ro anrnaparta reoMeTpuu
CBONCTBA.
METO/Ibl PEILICHUS
TPEYTrOJIbHUKOB.
KoHnTtpoubHasn
paGora Ne3 mo
Teme
«CooTHOImICHHE
YMEHHE
MEKILY
40 KOHTPOJIMPOBATh
CTOPOHAMH H
IIPOLIECC U pe3yibTaT
yriamu o
yueOHO
TPEeYroJbHHUKA. .
MaTeMaTH4eCcKOn
Ckanasipnoe
JESTEIHOCTH
1100100 763:191 (317 (8
BEKTOPOB.»
Ananuz
41 | KOHTPOJIBHOM

pabotsl. Perenue
3ajad.
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Texnonozuu: 3I[0p0BB606epe)KeHI/IH, JIMYHOCTHO-OPUCHTUPOBAHHOI'O 06y‘IeHI/I${, Pa3BHUBAIOUICTO 06y‘ICHI/IH, neaaroruka COTpyaHnu4ceCTBa, KOMMYHUKAIIMOHHBIC

TEXHOJIOTUHU
5. JIIMHA OKPYKHOCTH M IJI0OIAAb Kpyra. 11 yacos
42 | lpaBusibHbi ONEIENICHUE (bopmupoBanue
MHOT'OYTOJbHHK. [PaBUIILHOTO BBIYHCIIAT KOMMYHHUKATHBHOM
OKpYy>KHOCTb, MHOTOYTOJIbHUKA; IJIOIAI 1 KOMIICTCHTHOCTH B
OITMCaHHAs OKOJIO TEOpeMbI 00 CTOpPOHBI OOILICHUU U
43 HPpaBUJILHOTO OKPY’KHOCTH, MPaBWIbHBIX COTPYIHUYECTBE CO
MHOT'OYTOJIbHMKa 1 OITMCAHHOM OKOJIO | MHOTOYroyibHUKO | KoHTponmpoBaTh CBEPCTHUKAMH,
BITUCaHHAA B MIPaBUIBLHOTO B, PaINyCOB JEHCTBUS apTHEPA. | CTApIIUMU H
IIPABHIIBHBIN MHOI'OYT'OJIbHHKA, | BIIMCAHHBIX U MJIAJIIKAMU B
MHOTI'OyTOJIbHHK. U OKPY>KHOCTH, OIHACAHHBIX Y4uuThIBaTh o0pa3oBaTebHOM,
i?fligiz I/JII;I;{ PACIIHPHTS - BHI/IcaHHOI‘/:I' B OKpY’KHOCTEH; IIPaBUJIO B O6IIICCTBE:HHO
ona, CHCTEMATH3HpOBa f,[l;?:éﬂwbm ' CTPOUTH IUIAaHUPOBAHUU 1/% [0JIE3HOH, Y4eOHO g
TH SHAHUS YTOJIbHUK; IIPaBUJIbHbIE KOHTpOJIE€ crioco0a | UCCIIEN0BATEIbCKOM,
m I\H/Ili){i)]i"lg?/?gzigl e, yuaImuxcs 06 quftfpﬁj};zlznim MHOT'OYTOJIbHUKH | PEILIECHUSI. TBOPYECKOHN U APYTUX
OKPY)KHOCTAX M yria, | C IIOMOUIBIO BUJaX J€SATEIbHOCTH
€ro CTOPOHBI U MHOTOyronpHiKax | IWIOWATH 1 LUAPKYJISA U Brnanets oO0mmm
pannyca CTOPOHBI JIMHEWKH; MpUEMOM YMEHUE SICHO, TOYHO,
BICAHHOH IIPaBHJIBHOTO BBIUUCIIATH peleHus 3anad. IPaMOTHO U3JIaratb
OKPYKHOCTH. MHOTI'OYT'OJIbHUKA U | JUINHY CTpouTh peueBO€ | CBOM MBICIIU B YCTHOM
45 Perenue 3anau. paanyca OKPY>KHOCTH, BBICKa3bIBAHHE B U IUCBbMEHHOM peYH,
46 | Jomma BIIMCAaHHOM B . JUIMHY 1yTU YCTHOU U } MOHAMATH CMBICI
OKDY/KHOCTH. HEro OKPY>KHOCTH; | OKPY>KHOCTH; MMUCbMEHHOH IIOCTaBJIEHHOW 3a/1a4H,
47 | Pewmenue sazan. GbopMyIbl UIMHBI | BBIYUCIISTD dbopwme. BBICTpanuBaTh
OKPYXKHOCTH 1 ioniaib Kpyra apryMeHTalHIO,
Inomane xpyra u YT OKPY’KHOCTH; | U KPyrOBOTO MIPUBOJUTH IIPUMEPHI
48 Kpyrosoro bopmybl CeKTopa. U KOHTPIIPUMEPHI
CeKTOpA. IJTIONIaau Kpyra u
49 | Pemenue 3anau.

KpyroBoro C€KTopa

HCIIOJB30BaTh
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Pemrenue 3agau.

puoOpeTEeHHbIE
3HAHUS U YMCHUS B
MPaKTUYECKOU
JIESITEIIBHOCTH |
MOBCEIHEBHOM JKHU3HU
JUTSI MOZICTTMPOBAHHUS

MPAKTUYECKUX
CUTyalUHil 1
50 UCCIIeTOBAHUS
MTOCTPOCHHBIX
MOJeeH ¢
HCI0JIb30BaHUEM
anmnapara 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. Permenune
3azad.

Texnonozuu: 310poBhecOepekenus, MMPPEpEeHIINPOBAHHOTO MOIX0Aa B 00YUSHHUH, TOITATHOTO (POPMHUPOBAHUST YMCTBEHHBIX JEHCTBHIA, HCCIEI0BATENHLCKON
JESTETbHOCTH, CAMOJUArHOCTUKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTHU

6. JIBukenus. 10 yacon

53

Tlousarue
JIBYDKEHUA.

ITozHakoMuTrhb
y4Jarimxcs ¢

Onpenenenue
OBVOKEHUSA U €T0 | UTO TaKO€E

OOBSICHSTD,

UCIOJIb30BaTh
npuoOpeTeHHbIe
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CBoiicTBa

54
JIBIKECHUH.

55 Pemenue 3amauy.
56 | [lapamienbHbrit
MIEPEHOC.

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
JIBUYKCHUSI:
oceBasi U
LIEHTpaJibHasi
CUMMETpPHH,
napauieabHbIN
MEePEeHOC U
IMOBOPOT;

OTOOpaKeCHUE
IJIOCKOCTH Ha
ce0s1;

CTPOHTH
oOpa3ssl puryp
npu
CUMMETPHUSIX,
nmapaaieIIbHOM
IepeHoce u

Kontpomuposars
JEHCTBHS MApTHEpA.

YyuTeIBaThH
paBUJIO B
IJIAHUPOBAHUU U
KOHTpPOJIE CIIoco0a
peueHus.

3HAHUS U YMEHUS B
[IPaKTUYECKOU
JIeSITETLHOCTH 1
MMOBCEIHEBHOM KM3HH
JUIS MOJIEITUPOBAHUS
MPaKTUYECKUX
CUTyallUuil U
HCCIICIOBAHUS
MOCTPOEHHBIX
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60

Pemrenue 3agau.

OBVOKECHUH.

MpU ABUKEHUU
mro0ast purypa
MepEexXOaUT B
paBHYIO €1
¢urypy;
SKBUBAJICHTHOCT
b HOHSTUU
HAJIOKCHUSI U
JIBUKCHUS

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

Branerp oOmmmm
MIPpUEMOM
pelieHus 3aaad.
Ctpouts peueBoe
BBICKa3LIBAHHUE B
YCTHOU U
NHUCHMEHHOM

dbopwme.

MOJIEIIEN C
HUCII0JIb30BaHUEM
amnmapara reoMeTpuu

dhopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHUSA K YUEHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOyJarommxcs K
CaMOpPa3BUTHIO U
caMo00pa30BaHUIO Ha
OCHOBE MOTHBAIINHU K
00y4YeHUIO U
MMO3HAHUIO, BEIOODPY
JaJbHEUIIEr o
oOpazoBanus Ha 0aze
OPUEHTHPOBKU B MUPE
npodeccuit u
npodeccrnoHaIbHbBIX
MPEIIOYTEHU,
OCO3HAaHHOMY
MTOCTPOCHHIO
VHIUBUIYAIbHON
o0OpazoBatenbHON
TPACKTOPHUU C YIETOM
YCTOMUYMBBIX
MO3HABATEIHHBIX
WHTEPECOB
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KonTposabHas

61 | padora NeS mo
TEMe
«JIBHKEHUSD)
AHanu3

62 | KOHTPOJbHOM

pabotel. Permenue
3ajad.

YMEHHE
KOHTPOJIMPOBATH
MPOLECC U PE3YbTAT
yaeOHOMI
MaTeMaTHYECKOM
JIeATCILHOCTH

Texnonozuu: 310poBbhecOepekenus, IMPPEpeHINPOBAHHOTO MOIX0a B 00YUSHHH, TOITAITHOTO (POPMHUPOBAHUS YMCTBEHHBIX JCHCTBHI, HCCIEI0BATENBCKON
NESITeIbHOCTH, CAMOJUArHOCTUKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU

7. IlloBTOpEHHUeE. 6 YacoB

63 Pemenne 3aga4d Ha
ITOBTOPEHHUE.

64 Pemenne 3aga4d Ha
ITOBTOPEHHUE.

65 Pemenue 3amau Ha
IMOBTOPEHHUE.

66 Pemenne 3ama4d Ha
IIOBTOPEHHUE.

67 Pemenne 3ama4d Ha
IIOBTOPEHHUE.

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

OTBEYaTh Ha
BOIIPOCHI 110
U3yYEHHBIM B
TE€YEeHHE roja
TeMawm,
IIPUMEHSITH BCE
W3YYEHHBIE
TEOPEMBI ITPU
pEIlIEeHNN 3a]ay4;
pelaTth

Y4uTeIBaTh pa3Hble
MHEHUS U
CTPEMUTHCS K
KOOpAMHALUU
pa3IMYHBIX NO3ULHUH
B COTPYAHUYECTBE.
Cnymars 1pyrux,
IBITaThCS

UCII0JIb30BATh
IPUOOpPETEHHbBIE
3HAHUA U YMEHUS B
IIPAaKTHUYECKON
JIEATENBHOCTH U
MHOBCEIHEBHON XKU3HU
JUTSI MOZEIINPOBAHHUS
MPaKTUYECKUX
CUTYyallUi U
HCCIIEA0BaHUS
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68

Pemrenue 3agaq Ha
MMOBTOPEHHE.

TECTOBBIE
3aJaHUs
0azoBoro
YPOBHS,
pelIaTh 3a1a49u
MIOBBIIIIEHHOTO
YPOBHS
CJI05KHOCTH.

NPUHUMATH JIPYTYIO
TOYKY 3pEHHUS, OBITh
TOTOBBIM U3MEHHUTH
CBOIO TOYKY 3PEHUSI.
Ocy1iecTBIATh
HTOT'OBBIN U
MOIIIarOBBIN
KOHTPOJIb 10
pe3yibTary.
Bnocuts
HEOOXOIMMEIC
KOPPEKTHBBI B
JIEHCTBHE IIOCIE €T0
3aBEpILICHUS Ha
OCHOBE y4€Ta
Xapakrepa

CHEJIaHHBIX OIMNOOK.

[TpoBoauTH
CpaBHEHUE,
CepHaIuio u
KJIacCcU(pHUKaIUIO 1Mo
3aJaHHBIM
KPUTEPHSIM.
AHanu3upoBarb
YCIJIOBHS U
TpeOoBaHUS 3a7ad.

MTOCTPOECHHBIX
MOJEIIEH ¢
HCIIOJIb30BaHUEM
amnmapara reoMeTpuu
dhopmupoBaHue
OTBETCTBEHHOTO
OTHOIIICHHUSA K YUEHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
o0yJarommxcs K
CaMOpa3BUTHIO U
caMm000pa30BaHUIO Ha
OCHOBE MOTHBAIIUU K
00y4YeHHIO U
MO3HAHUIO, BBIOOPY
JalILHEHIero
oOpa3oBaHus Ha Oaze
OPUEHTHPOBKH B MUPE
npodeccuii u

PO eCCUOHATBHBIX
MPEAIIOYTEH NN,
OCO3HAHHOMY
MOCTPOEHUIO
VHIUBUYTbHOMN
o0pa3oBaTenbHOM
TPACKTOPHUU C YUETOM
YCTOWYMBBIX
MMO3HABATEIHHBIX
WHTEPECOB

Texnonozuu: 310poBbecOepexkenus, T PepeHIupOBaHHOr0 MOAX0A4a, IEAAroTUKa COTPYIHUYECTBA, CAMOJIMArHOCTUKU U CAMOKOPPEKIINU
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IIporokou 3acenanus HIMO y4uresieit MaTeMaTHKHU
Ne oT

COTI'JIACOBAHO.
3am. rupekrTopa no YBP
C.B. Cenuna
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