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IHosicHuTeaAbHAA 3alIUCKA
Pabouas nporpamma no reometpuu B 9 Kitacce paccurtana Ha 68 4acoB, U3 pacuera 2 yaca B HEJIEINIO.
Pabouas mporpaMma BBITIOJHSET B OCHOBHBIC (DYHKIIUU:
o  Undhopmayuonno-memoouueckana (HyHKIHUS TMO3BOISET BCEM YYACTHHKAM 0O0pa30BAaTENBHOTO IpOLEcca MOJMYYUTh MPEIACTABICHHUE O IEIsX,
CoJiepKaHuu, 001Iel cTpaTernu 00y4eHus, BOCHUTAHUS M Pa3BUTHI yUaIIUXCSI CPEICTBAMU JAHHOTO YyU4eOHOTO MpeIMeTa.
o Opzanuzayuonno-naanupyrouwiaa QyHKIUS TOpPEAyCMaTpUBAaeT BbIIEJICHUE JTalloB OOYYEHHUs, CTPYKTypHUpOBaHHE Y4eOHOro marepuana,
OTIpe/IeNICHUE €ro KOJMYECTBEHHBIX M KaueCTBEHHBIX XapaKTEPUCTUK Ha KaXKJIOM U3 JTalloB, B TOM YHCIE JUIS COJEP>KATEIbHOIO HAMOIHEHUS
IIPOMEXYTOUYHOM aTTeCTalluy yJaluxcsl.

Oo0mas xapakTepucTHKa Y4eOHOro npeamMera

MaremaTtnueckoe 0Opa30oBaHHE B OCHOBHOM IIKOJIE CKJIQABIBAETCS M3 CIEAYIOIIMX COJEp’KaTeIbHBIX KOMIIOHEHTOB (TOYHBbIE Ha3BaHUs OJIOKOB):
apugmemuka; anzebpa;, zeomempus; 1eMeHmMbl KOMOUHAMOPUKU, MEOPUU 6ePOAMHOCHEN, CIAMUCMUKY W 102uKu. B cCBOell COBOKYNHOCTU OHHU
OTpa)karoT OoraTblii ONBIT OOy4YEeHUs MaTeMaTHKe B Hallled CTpaHe, YUMTHIBAIOT COBPEMEHHbIC TEHJEHLMM OTEYECTBEHHOW M 3apyOeKHOW HIKOJIBI U
MO3BOJIAIOT PEAIM30BaTh MOCTABJIEHHBIE IIEPE]] LIKOJIBHBIM 00pa30BaHUEM LI€IM HAa MH(MOPMALMOHHO €MKOM U MPAaKTUYECKH 3HAUMMOM MaTepuaie. ITU
coJiepKaTelbHble KOMIIOHEHThI, pa3BUBAsCh Ha MPOTSHKEHUH BCeX JIeT 00yUueHHsl, €CTECTBEHHBIM 00pa3oM MEpeIuieTatoTcsl U B3aUMOJICHCTBYIOT B yUEOHBIX
Kypcax.

I'eomeTpusi — 0MH U3 Ba)XHEHIIMX KOMIIOHEHTOB MaTeMaTH4ecKoro oOpa3oBaHus. OHa HeoOXoauMma IJisi MPHOOpPETeHHs] KOHKPETHBIX 3HAHUHU O
IPOCTPAHCTBE M MPAKTHUYECKH 3HAYMMBIX YMEHHMH, (OpPMUPOBaHHUS s3blKa ONHUCAHHMS OOBEKTOB OKPY’KAIOLIETO MHpa, Pa3BUTUS NPOCTPAHCTBEHHOIO
BOOOp@)XEHUS M WHTYHUIMM, MaTeMaTHMYeCKOW KYJbTYpbl, 3CTETUYECKOrO BOCHMTAHUS ydauuxcs. l3yueHHe reoMeTpuu BHOCHT BKJaJl B pa3BUTHE
JIOTUYECKOTI0 MBIIIIEHUS, B HOPMHUpPOBAHHE MOHATHS 10Ka3aTEIbCTBA.

B kypce reomerpuu 9-ro kiacca ¢dopmupyercs nonsrue Bektopa. Oco0oe BHUMaHHE YAEISIETCS BBIIOJHEHUIO ONEpaliil HajJ BEKTOpaMHU B
reoMeTpuueckoi popme. Yuamuecs JOMOIHSIOT 3HAHUS O TPEYTOJIbHUKAX CBEACHUSIMH, O METO/1aX BBIUMCIICHUS SJIEMEHTOB IIPOU3BOJIbHBIX TPEYT OJIbHUKAX,
OCHOBAHHBIX Ha TeOpeMax CUHYCOB U KOCHMHYCOB. Jal0TCsl cUCTeMaTU3UPOBaHHBIE CBEJIEHHS O MPAaBUIbHBIX MHOTOYTOJIbHUKAX, 00 OKPY>KHOCTH, BIMCAaHHON
B MPaBUWJIbHBIA MHOTOYTOJBHUK U onucaHHOM. Oco0oe MecTo 3aHMMaeT pellieHue 3ajad Ha npuMeHeHue ¢opmyil. JlaroTcs mepBble 3HAHUA O JBUXKEHUH,
MOBOPOTE M MapaijienbHoM nepeHoce. Cepbe3Hoe BHUMaHUE yaessieTcs (GOPMHPOBAHUIO YMEHHMH paccyXkJaTh, AeiaTh MPOCThIE J10Ka3aTeNbCTBA, JaBaTh
000CHOBaHUS BBIMOJIHAEMBbIX JeiicTBuil. [lapamiensHo 3aKi1abIBalOTCSl OCHOBBI JUISl H3YYEHHSI CUCTEMAaTUYECKUX KYPCOB CTEPEOMETPUH, (PU3UKU, XUMHUU U
JIPYTUX CMEKHBIX IIPEIMETOB.

Kypc xapakrepusyercss palMOHAJIBHBIM COYETAHUEM JIOTUYECKOM CTPOTOCTH M TE€OMETPUYECKOW HAIJISAHOCTH. Y BEJIMYMBAETCS TEOPETUYECKas
3HaYMMOCTh H3y4aeMOI'o MaTepHaja, PacHIMPSIOTCS BHYTPEHHHE JIOTMYECKHE CBS3M Kypca, IMOBBIINIAETCS pOJb JIEAYKLUUH, CTENEeHb abCTPaKTHOCTH
M3y4aeMOro Marepuana. Y4allhecs OBJIAJIEBAIOT NMPUEMaMH AHAJIUTHKO-CUHTETHYECKOM AEATENBHOCTH NPH JI0KA3aTEIbCTBE TEOPEM U PEIICHUH 3a]ad.
Cucremaruueckoe M3JI0)KeHUE Kypca MO3BOJSET MPOJOKUTE PaboTy 1Mo (POPMUPOBAHMIO MPEACTABICHUHN yUyalluxcs O CTPOCHUH MaTeMaTHYeCKON TEOpHH,
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06ecnqu/IBaeT Pa3BUTHUC JIOTMYCCKOI'O MBINUJICHUSA INKOJIbHHUKOB. Wznoxenue Marcepuraja XapaKTCpU3yCTCA IMOCTOSHHBIM OGpaH.[eHI/IeM K HarjsiaHOCTH,
UCIIOJIb30BaHUEM PHCYHKOB M UYEpTE)KEH Ha BCEX 3Tamax OOY4YCHHs M Pa3BUTHEM T'€OMETPHYECKOW WHTYHUIMH Ha 3TOH ocHoBe. lleneHanpaBieHHOE 00-
paliCeHuEC K MpUMEpPaM U3 MPAKTUKU pa3BUBACT YMCHUS YHAIIUXCA BBIYJICHATDL TCOMCTPHICCKUC (baKTBI, (I)OprI, 1 OTHOLLICHMUS.

OOpa3zoBarenbHbIC M BOCIIMTATENIbHBIC 3aJaud OOYYCHHsS TE€OMETPUHU JIOJDKHBI PEIIAThCS KOMIUICKCHO C YYETOM BO3PACTHBIX OCOOCHHOCTEH
00y4JarmuXxcsi, CHICHU(PUKA TeOMETPHH KaK yd4eOHOTrO MpeaMeTa, ONMpENeNsIFoniero €€ poidb W MeCTO B OOIIed cHcTeMe IIKOJIBHOTO OOYYCHHS U
BocruTanus. [Ipu IUIaHUPOBAHWU YPOKOB CJECIYyEeT MMETh B BHIY, YTO TEOPETUYCCKHI MaTepHall OCO3HAETCS W YCBaWBACTCS NPEUMYIICCTBEHHO B
nporecce pemeHus 3anad. OpraHu3ys pemieHue 3aaad, [enecoo0pa3Ho IHUPE UCIOIb30BaTh AUQPGEPSHIIMPOBAHHBINA MOIXO0J K ydyaluMcs. BakHbIM
YCIIOBHEM TMPaBHIILHOW OpraHW3alMyd Y4eOHO-BOCIIUTATEIBHOIO IMPOIEcca SBISCTCS BBIOOP YYHTENEM paIlMOHAILHOW CHCTEMBI METOJOB M IMPHUEMOB
O6y‘leHI/I$I, C6aHaHCI/Ip0BaHHOC COUCTAaHMC TpaJUIIUOHHBIX W HOBBIX MCTOJOB 06yquI/151, OIITUMU3HUPOBAHHOC TIPUMCHCHUC O6'b$ICHI/ITe.HBHO'
WIUTIOCTPUPOBAHHBIX W JBPUCTHYECKUX METOJOB, HCIOJb30BaHME TexHUUeckuX cpenctB, MKT -kommoHeHTa. Y4eOHBIH mporiecc HEOOXOIUMO
OpPUCHTHUPOBATH HA PAllMOHAJIIBHOC COYCTAHUC YCTHBIX U IIMCbMCHHBIX BU/I0B pa6OTI)I, KakK IIpUu U3YUYCHUU TCOPHUH, TaK U IIPpU PCHICHUU 3aday. Banmanue
YUUTEIS IOJKHO OBITh HANPABJICHO HAa Pa3BUTHE PEUM ydalluxcs, GOPMHUPOBAHUE Y HUX HABBIKOB YMCTBEHHOI'O TpyJa — IUIAHUPOBAHHE CBOCH paboTHI,
MOMCK PallMOHAJIBHBIX MyTEH €€ BBIITOJTHEHUS, KPUTUYECKYIO OLEHKY PE3yJIbTaTOB.

OcHOBHBIE eJIM Kypca:
- OBJIQJICHUE CUCTEMON MaTeMaTUYeCKHX 3HAHUH U YMEHHI, HEOOXOIUMBIX B IPAKTUIECKOH JIEATEITBHOCTH, TPOJIOIDKEHHUS 00pa30BaHus;
- IPUOOPETEHUE ONBITA IUTAHUPOBAHUS M OCYIIECTBIICHUS aJITOPUTMHUECKON JACATEITBHOCTH;
- OCBOCHHEC HABBIKOB U YMCHI/Ifl IMPOBCACHUA N0OKA3ATCIbCTB, 000CHOBaHUSI BI>I60pa pe].HeHHfI;
- IPUOOPETEHUE YMEHHI SICHOTO M TOYHOTO U3JI0KEHUS MBICIICH;
- Pa3BUTH MMPOCTPAHCTBCHHBIC ITPEACTABIICHUA U YMCHHA, IOMOYb OCBOUTH OCHOBHBLIC q)aKTBI " MCTOABI INIAHUMETPUH,
- HAYYHTD MOJIH30BATHCS TEOMETPUUYCCKUM SI3BIKOM JUISI OTIMCAHHUSI TPEIMETOB.

B OCHOBY KypcCa reOMCTpHUU IJid 9 kI1acca IOJI0KEHBI TAaKUE NMPpUHIHUIBI KaK:

e [lenocTHOCTP M HENPEPHIBHOCTh, O3HAUAIOLIWE, YTO JaHHAs CTYINEHb SBJISETCS BaKHBIM 3BEHOM €IMHOM OOIIEIIKOIbHONW IOATOTOBKH IIO
MaTeMaTHuKe.

e HayuHocTh B COUYETAaHUM C JIOCTYIHOCTBIO, CTPOTOCTh M CUCTEMAaTHYHOCTh M3JI0KEHUS (BKIIIOUEHHE B cojepikaHue (DyHIaMEHTaIbHBIX MOJOXKEHUN
COBPEMEHHOI HayKH C y4ETOM BO3PACTHBIX OCOOCHHOCTEH 00y4aeMbIX).

e [IpaKTHKO-OpPMEHTHPOBAHHBIN IMOAX0J, OOECHeuuBarOIIUi OTOOP COJEpXKaHMs, HAlpaBIEHHOIO HA pPEUICHHE MPOCTEHIINX MPAaKTUYECKUX 3ajad
IUTAHUPOBAHMUS IEATENBHOCTH, TOMCKA HY>KHOU HH(pOpMaLUU.

e [Ipunuun pasBuBaroniero oOydeHus (0OydeHHE OPHEHTHPOBAHO HE TOJIBKO Ha MOJYyYEHHE HOBBIX 3HAHWN, HO U AKTHBMU3AIMIO MBICIUTEIbHBIX
IpoLEeccoB, (GOPMHUPOBAHHE M PA3BUTUE y MIKOJIBHUKOB 00OOIIEHHBIX CIIOCOOOB IESTEIBHOCTH, (HOPMHPOBAHHE HABBIKOB CAMOCTOSTENILHOM paboThI).

3agauu o0yueHus:
- YUUTH YYAIMXCsl BBHIIOJIHATD ACHCTBUS HAJl BEKTOPAMHU KaK HalpaBJIEHHBIMHU OTPE3KaMU;
-IIO3HAKOMHTDH C UCITIOJIb30BAHUEM BEKTOPOB N METOJA KOOPAHWHAT IPU PECIICHUU I'COMCTPUICCKUX 3aaa4,



- Pa3BUTh YMEHHUE YUYALIUXCS IPUMEHATh TPUTOHOMETPUUYECKUH alnapar Npyu pelIeHuH TEOMETPUYECKHUX 3a1aY;

- paCIIMPUTH 3HAHUS YUYAIIUXCS O MHOTOYTOJIbHUKAX;

- pacCcMOTPETh NOHATHS JNIMHBI OKPYKHOCTH U IUIOIIAJAM Kpyra JJIsl UX BIYMCIICHUS,

- IO3HAKOMUTD YYAIIUXCS C MMOHITUEM JIBH)KEHUS U €r0 CBOMCTBaAMU Ha MJIOCKOCTH: CUMMETPHUAMHU, apajlIeIbHBIM IEPEHOCOM, TIOBOPOTOM,;

- BBIICTTUTH OCHOBHBIC METO/IbI IOKA3aTENbCTB, C IIEJIbI0 000CHOBAHUS (OIPOBEPIKEHUS) YTBEPIKICHUHN U JIsl pEIICHHUS PsiJla TCOMETPUYCCKHX 3a71a4;
- YYUTh NPOBOJIUTH PACCYKICHUS, UCIIOIB3YsI MATEMATHYECKHI S3bIK, CChUIAsICh HA COOTBETCTBYIOIIME TEOMETPUUYECKUE YTBEPKICHUS;

- HCIIOJIb30BATh aNreOpandecKuil anmapar IJisl PeHIeHUs TeOMETPUIECKIX 33/1a4;

- 1aTh HAYaJIbHOE MPEJCTABICHHUE O TEJIAX U MOBEPXHOCTSIX B MMPOCTPAHCTRE.

KonTtposbHble paOoThl HalIpaBIeHbI Ha IPOBEPKY YPOBHS 0a30BOM NOArOTOBKU yyallluxcs, a Takxke Ha Au(pdepeHIupOBaHHYIO IPOBEPKY BIIaJICHUS
(opManbHO-ONIEpaTUBHBIM MaTEMaTUYECKUM alapaToM, CIOCOOHOCTh K MHTETpallii 3HAHUM 110 OCHOBHBIM TEMaM Kypca.
[TpomeKyTOUHBIH KOHTPOJIb 3HAHUN OCYIIECTBIISETCS C MOMOILBIO MPOBEPOUYHBIX CAMOCTOSTEIbHBIX PAaOOT, 3JEKTPOHHOI'O TECTHPOBAHUS, MPAKTUUYECKUX
pabor.
OcHoBHbBIC pa3BUBaIOIIHe H BOCIIMTATEIbHBIC HEJIH

PassurHe:

. SIcHOCTH ¥ TOYHOCTH MBICIIH, KpUTUUHOCTH MBIIUIEHUS], UHTYUILIUH, JIOTUYECKOTO
MBIILUICHHS], JIIEMEHTOB AJIFOPUTMUYECKOM KYJIBTYpbI, IPOCTPAHCTBEHHBIX ITPEICTABICHUM,
CIIOCOOHOCTH K IPEOI0JIEHUIO TPYIHOCTEH;
MareMaTnueckon peuy;
CencopHoii cepsl; 1BUraTeIbHON MOTOPUKH;
Buumanus n namsTy;
HaBbIkoB camMO ¥ B3aMMOIIPOBEPKHU.
®opMupoBaHuUe MIPEICTaBICHUN 00 NIESAX U METOJaX MaTeMAaTUKU KaK YHUBEPCAIbHOTO s3bIKa
HAyKU ¥ TEXHUKH, CPEACTBA MOJIEIUPOBAHUS SBJICHUI U ITPOLIECCOB.

BocnuTanmue:

° KynbTypbl TMYHOCTH, OTHOIIIEHUSI K MATEMATHKE KaK K YaCTH OOIIEUYEIOBEYECKON KYIbTYPHI,
[MOHUMaHUE 3HAYUMOCTH MAaTEMATUKU U1l HAYYHO-TEXHUYECKOrO MPOrPecca;

° BoneBrIx kauecTs;

° KomMmyHmKabensHOCTH;

° OTBETCTBEHHOCTH.

TpeOoBaHusI K YPOBHIO OATOTOBKHY YYAIMXCH:

Ha ocnoBanuu tpeboBanuii I'ocynapcTBeHHOro 00pa3oBaTeIbHOIO CTAHAAPTA B COAEP KAHUU MPEAIOIIAraeTCs pean30BaTh aKTyaIbHbIC B
HACTOSLIEE BPEMsI KOMIIETEHTHOCTHBIN, JINYHOCTHO OPUEHTUPOBAHHBIMN, AESITEIbHOCTHBIN IOAXO0/bI, KOTOPBIE ONPEAEIISIOT 3a1a4M 00y YeHHSI:



e [IpoAomKUTh OBIIAJICHUE CUCTEMOW T€OMETPUUECKUX 3HAHUM M YMEHUN, HEOOXOUMBIX Ul IPUMEHEHHUsI B MPAKTHUYECKOH AesITeNbHOCTH, U3YUCHHS
CMEKHBIX TUCIUILINH, TPOJOJDKEHUS 00pa30BaHMUsL.

¢ [IpoaOmKUTH MHTEIUIEKTYaJIbHOE pa3BUTHE, (POPMHUPOBAHNE KAYECTB JINYHOCTH, HEOOXOIMMBIX UEJIOBEKY JUIs MOJHOIICHHOW JKU3HU B COBPEMEHHOM
o0111ecTBe; SICHOCTU U TOYHOCTH MBICIH, KPUTUYHOCTH MBIIJICHNS, UHTYUIIUHU, JIOTUYECKOTO MBIIIICHUS, 3JIEMEHTOB AJTOPUTMHUYECKOW KyJIbTYpHI,
IPOCTPAHCTBEHHBIX MPEJICTABICHHIA, CIIOCOOHOCTH K MPEOA0JICHUIO TPYIHOCTEH;

L4 q)OpMI/IpOBaHI/Ie Hpe[[CTaBJIeHI/Iﬁ 00 HACAX U MCTOJaX MAaTCMATUKH KaK YHUBCPCAJIBHOI'O A3bIKA HAYKHW U TCXHUKHU, CPCACTBA MOACIIUPOBAHUA SIBIICHUM
H IIPOLECCOB,

e BocrnuTanue KyJIbTypbl JIMYHOCTH, OTHOIIEHHE K TEOMETPUH KaK K 4acTH OOIEYeI0BEYECKON KyJIbTYphl, TOHUMAHHE 3HAYMMOCTH T€OMETPHH IS
Hay4HO-TEXHHYECKOTO Mporpecca.

B xome mpenonaBanus reomerpun B 9 kiacce, paboThl Haa (GOpMHUpPOBAHHEM Yy YHYaIIMXCS MEPEYMCICHHBIX B MPOrpaMMe 3HAHWN M YMEHHUH cieqyer
oOpamiath BHUMaHHE Ha TO, YTOOBI OHM OBJIAJICBATH YMEHHUSAMHU OOIICyd4eOHOTO XapakTepa, pasHOOOpPa3HBIMH Croco0amMH JIESTENbHOCTH, IPUOOpeTan

OIIBIT.:

IJIAHUPOBAHUS U OCYLIECTBICHUS AITOPUTMUYECKOMN EATEIBHOCTH, BBIIIOJHEHUS 3aIaHHBIX U KOHCTPYUPOBAHUS HOBBIX AJITOPUTMOB;

OBJIAZICBAJIA [TPUEMAMH aHATUTUKO-CUHTETUUECKOH NEATEIbHOCTH IIPU A0KA3aTEIbCTBE TEOPUU U PELLICHUU 3a7ay4;

LleJIEHANPaBICHHO OOpalaluch K MpUMEpaM M3 NPaKTUKU, YTO Pa3BUBAET YMEHMs y4alllUXCsS BBIWICHSTh reoMmeTpuueckue (aktol, GopMmbl U
OTHOILIECHHS B TMPEIMETaX W SBICHHUSX ICHCTBUTEIBHOCTH, WCIOIB30BAIM SI3bIK T'€OMETPHH JJISi UX OINHMCAHMSA, NMPHOOPETATN OIBIT HCCIen0Ba-
TEJIbCKOH JIeATENbHOCTH, Pa3BUTUA UIEH, TPOBEJCHNS HKCIIEPUMEHTOB, 0000IIEHNUs, TOCTAHOBKU U (hOPMYITUPOBAHUS HOBBIX 337ay;

SICHOT'0, TOYHOT'0, TPAMOTHOI'O U3JI0’KEHUSI CBOUX MBICIIEH B YCTHOM M ITMCBMEHHOM PEUH; IPOBEAECHHUS 10KA3ATEIbHBIX PACCYKICHUHN, apryMEHTalUH,
BBIIBIJKEHUSI TUIIOTE3 U MX OOOCHOBAHMS; MOMCKA, CUCTEMaTH3alluu, aHajdu3a U Kilaccuukanuu HH(pOpMaluM, UCIOIb30BaHUS Pa3HOOOPA3ZHBIX
MH(POPMALIMOHHBIX HICTOYHUKOB, BKIIIOYas yUeOHYIO M CIIPAaBOUHYIO JIUTEPATypy, COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOIOTHH.

B pe3ynomame uzyuenus 0annozo Kypca ooyuarouuecs 0014cHbL yMenv/3HAMb:

3HaTh ONpe/eNIeHNs] BEKTOPA U PABHBIX BEKTOPOB; MU300pakaTh U 0003HAYaTh BEKTOPHI, OTKJIAbIBaTh OT IaHHOM TOUKH BEKTOpP, PaBHBIM JaHHOMY;
YMETh PEIIaTh 3a1a4u.

YMeTb 00BSICHUTD, KaK OMpeAessieTcss cyMMa JBYyX M 0ojiee BEKTOPOB; 3HATh 3aKOHBI CII0KEHUSI BEKTOPOB, OMpEAETIeHUE Pa3HOCTH JIBYX BEKTOPOB;
3HaTh, KAKOH BEKTOP HAa3bIBAETCSl NMPOTHUBOIIOJIOKHBIM JTAHHOMY; YMETh CTPOUTHh CYMMY JIByX U Oojiee JJaHHBIX BEKTOPOB, MOJIb3YACH MpaBUIAMHU
TPEYrOJIbHUKA, ITapaJlJIe]IorpaMMa, MHOTOYT'OJIBHUKA, CTPOUTH PA3HOCTH JABYX JaHHBIX BEKTOPOB; YMETh PEILATh 3a4a4H.

3HaTh, KaKOW BEKTOpP HA3bIBAETCS MPOU3BEIEHUEM BEKTOpa Ha YUCIIO; YMETh (POPMYJIMPOBATh CBOMCTBA YMHOKEHHUSI BEKTOpA HA YHCIIO; 3HATh, KAKOH
OTPE30K HA3bIBACTCS CPEAHEN JTMHHUEH Tpaneuun; yMeTb GopMyIHpoBaTh U JOKa3bIBaTh TEOPEMY O CpPEIHEH JIMHUU Tpanenuu; yMeTh peuaTh 3aJauu.
3Hath (POPMYIMPOBKHU U JI0KA3aTEIbCTBA JIEMMbI O KOJIJIMHEAPHBIX BEKTOPax M TEOPEMBbl O Pa3jIOKEHUU BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM, ITpaBuja JEUCTBUIM HaJ BEKTOPaMH C 33JaHHBIMH KOOPJAMHATAMU; YMETh PEIIaTh 3a/1a4u.

3HaTh U YMETh BBIBOJAUTH (OPMYJIbI KOOPAMHAT BEKTOpPA UYepe3 KOOPIMHATHI €ro KOHIAa U Havyaia, KOOPAUHAT CePeIUHbI OTpe3Ka, JJIMHbI BEKTOpa U
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paccTOosHUS MEXY IByMsl TOUKAMHU; YMETh PEIIATh 3aJa4H.

e 3HaTh U YMETh BBIBOJUTH YPaBHEHHS OKPYKHOCTH U NIPSIMOM; YMETb CTPOUTh OKPYKHOCTH U NPSMBIE, 3a/laHHbIE YPAaBHEHUSMM; YMETh peEIIaTh
3a/1a4H.

e 3HaTh, KaK BBOJSTCS CHHYC, KOCUHYC M TaHreHc yrios ot 0° mo 180° ymeTb n0Ka3bIBaTh OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO; 3HATH
(GopMyJIbl 17151 BBIYUCIICHUS KOOPIMHAT TOYKHU; YMETh pelaTh 3aJlauu.

e 3HATh U YMETh JOKA3bIBATh TEOPEMY O IUIOIIALU TPEYTOJbHUKA, TEOPEMBI CHUHYCOB M KOCHHYCOB; YMETh pellaTh 3a1a4u.

e YMeTh OOBSICHUTB, YTO TAKOE YroJ MEXAY BEKTOpaMH; 3HaTh OIPENEJIEHUE CKAJIIPHOIO IMPOM3BEIECHUS BEKTOPOB, YCIOBHE MEPIEHIUKYIIIPHOCTH
HEHYJIEBBIX BEKTOPOB, BEIPAKEHHUE CKAJSIPHOIO IIPOU3BEICHMS B KOOPAMHATAX U €r0 CBOMCTBA; YMETh PEIaTh 3a/1a4u.

e 3HaTh ONPEJEIICHHUE IPABUJIBHOI'O MHOIOYTOJIbHHKA; 3HAaTh M YMEThb JI0Ka3blBaTh TEOPEMBbl 00 OKPYHOCTH, OINMCAHHOM OKOJIO MPaBUIBHOIO
MHOT'OYTOJIbHUKA, U OKPYXXHOCTH, BIIMCAHHOM B MPABWJIbHBIH MHOIOYTOJbHHK; 3HAaTh ()OPMYJbl JUIsl BBIUMCIEHUS YyIJla, IUIOMAAM U CTOPOHBI
IIPaBHWJIBHOI'O MHOTOYT'OJIbHUKA U Painyca BIMCAHHON B HETO OKPY>KHOCTH; YMETh UX BBIBECTU U IPUMEHSATH IIPU PEIICHUU 3ajau.

e 3HaTh (HOPMYJIbI AJTUHBI OKPYKHOCTHU U JIyTH OKPYKHOCTH, IJIOIIAAN KpyTra U KPYrOBOI'O CEKTOPa; YMETh IPUMEHTh UX IPU PELIECHUH 3a/1a4.

e YMeThb OOBSCHUTH, YTO TaKOE OTOOpaKEHHE IIOCKOCTH Ha ce0sl; 3HATh ONpEACTCHHE ABIKAHUS IUIOCKOCTH, YMETh JOKa3bIBaTh, YTO OCEBas H
LEHTPAJIbHAs CUMMETPUU SIBJSIOTCS ABM)KCHUSIMU U YTO IPU JBUKEHHHM OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYrOJbHUK — HA PAaBHBIA €My
TPEYTOJbHUK; YMETH PEIIATh 3aJa4H.

e YMeTh OOBSICHUTB, YTO TaKO€ MapajuleJbHBINA MEPEHOC M IOBOPOT; JAOKA3bIBaTh, YTO MapajuleibHbII NEPEHOC U MOBOPOT SIBJIAIOTCS IBUKEHUSAMHU
IJIOCKOCTH; YMETh pelaTh 3a1a4H.

e lIMeTh mpeacTaBICHUS O MPOCTEHIINX MHOTOTPAaHHHKAX, TEJIaX M MOBEPXHOCTAX B MPOCTPAHCTBE; 3HATH (POPMYJIBI JJISl BBIYMCICHUS IUTOMIAACH
MOBEPXHOCTEH U 0OHEMOB Tell.

Hcnonb3yembie popMbl, c1IOCOOLI M CPeCTBA NPOBEPKH U OLIeHKH 00pa30BaTeJIbHbIX Pe3yJbTaToB

OneHka 3HaHUH—CUCTEMAaTUYECKHH MPOLIECC, KOTOPBIN COCTOUT B ONPEJEIIEHUN CTENIEHH COOTBETCTBUS UMEIOLINXCS 3HAHNN, YMEHUH, HABBIKOB,
IpeIBapUTENbHO IIaHUpyeMbIM. [Iporiecc oneHKr BKIIOUaeT B ce0sl TaKue KOMIIOHEHTHI: ONpe/esieHne 1eseil 00ydeHus; BIOOp KOHTPOJIbHBIX 3aJaHH,
IPOBEPSIOLINX JOCTHKEHHE 3TUX LeNIel; OTMETKY WM APYTod CIoco0 BBIPaXKEHUS Pe3yIbTaTOB MIPOBEPKH. B 3aBUCUMOCTH OT MOCTaBIEHHBIX 11eJIeH 1o-
pPa3HOMY CTPOUTCS porpamma KOHTPOJIS, MOJOUPAIOTCS pa3InyHble THUIIBI BOIPOCOB U 3a1aHuil. Ho npuMeHeHue npuMepHbIX HOPM OLIEHKH 3HAaHU I
JIOJDKHO BHECTH €JMHOOOpa3ue B OLEHKY 3HAaHUM M YMEHHH yuyaiuxcs U clienath ee 6onee 00beKTUBHOM. [IprMepHble HOpMBI IPEACTaBIIAIOT OCHOBY,
UCXOJI U3 KOTOPOM, YUUTEINIb OLIECHUBAET 3HAHUS U YMEHUS yJalluXCsl.

Coaep:xanue 1 00beM MaTepHaJIa, OJIEKAILETO IPOBEPKE U OLIEHKE, ONPEAEIAIOTCS IPOrPaMMOil 10 MaTEMATUKE JUIsl OCHOBHOW IIKOJBL. B
3a/1aHMS TS TPOBEPKHU BKIIFOYAKOTCSI OCHOBHBIE, TUITMYHBIE U IPUTOM PA3JIMYHOMN CIIOKHOCTH BOIIPOCHI, COOTBETCTBYIOIIUE MPOBEPSIEMOMY pa3aAeiy
IIPOrPaMMBI.

OcHOBHBIMM (pOPMAMHM NPOBEPKH 3HAHUN U YMEHHUI y4alIUXCsl 10 MATEMAaTUKE B OCHOBHOM IIKOJIE SIBJISIOTCS ONPOC, IK3aMEH, 3a4eT,
KOHTPOJIbHAsA padoTa, caMocTosiTe/IbHAsA padoTa, TeCTHPOBaHUeE, IPOBEePOYHas padoTa, NpOBepKa NMCbMEHHBIX JOMALIHUX PadoT Hapsay C
KOTOPBIMU MTPUMEHSIIOTCS U Apyrue Gpopmbl poBepku. [Ipu 3TOM yuUTBIBaETCS, UTO B HEKOTOPBIX CIIydasiX TOJBKO YCTHBIM OMPOC MOXKET JaTh OoJiee
MOJIHBIE TPE/ICTABIICHUS O 3HAHUAX U YMEHUSAX yUyallluXcs; B TOXKE BpeMsl MMCbMEHHasl paboTa 1M03BOJISIET OLICHUTh YMEHHUE YUaIIUXCsl U3JIaraTh CBOU MBICIIH
Ha Oymare; HaBbIKM TPaMOTHOT'O O()OPMIIEHHUS BBIMOIHIEMbIX UMU 3a/IaHUM.



IIpu oneHKe YCTHBIX OTBETOB U MUCbMEHHBIX Pa00T yUUTEIb B IIEPBYIO OUEPEIb YUUTHIBACT UMEIOIIUECS y yYaIlerocs (akTHUeCKrue 3HaHUs U
YMEHUS, UX MOJHOTY, IPOYHOCTh, YMEHHE IPUMEHATH HA MPAKTUKE B Pa3JIUYHBIX CUTyalMsaX. Pe3ynbTar OlleHKH 3aBUCUT TaK)Ke OT HAJIMYUS U XapakTepa
JIOTIYIIEHHBIX [TOTPEIIHOCTEMH.

Cpenu norpentHocTen BoIACISIOTCS OIIMOKH, Hel04eThl  MeJIKHEe MOIPEeLIHOCTH.

[TorpemHocTs cunTaercst OIIMOKOM, €CIIM OHA CBUIETENBCTBYET O TOM, YTO YUEHUK HE OBJIAJIE]I OCHOBHBIMU 3HAHUSIMU, YMEHUSIMU U UX IPUMEHEHHUEM.

K Hemo4eTaM OTHOCATCS MOTPEUIHOCTH, CBUAETEIBCTBYIOIINE O HEAOCTATOYHO ITOJTHOM MJIM HEJOCTATOYHO TPOYHOM YCBOCHUHU OCHOBHBIX 3HAHUU U
YMEHUH WU 00 OTCYTCTBUU 3HAHUN, HE CUUTAIOIINXCS B COOTBETCTBUH C IPOTPaMMOil OCHOBHBIMU. K HeZioueTaM OTHOCSATCS MOTPEITHOCTH,
OOBSCHSIOIIUECS PACCESTHHOCTHIO U HEIOCMOTPOM, HO KOTOPBIE HE MPUBEH K MCKAKEHHUIO CMbICIIA MTOJIyYEHHOT0 YYEHUKOM 3a/IaHus WM CIIoco0a ero
BhINoJIHEHM. [ paMmarudeckast omOKa, TOMyIIeHHas B HAMUCAHUU U3BECTHOTO ydYalleMycs MaTeMaTHYeCKOT0 TEPMUHA, HeOpeKHas 3aIiCh, HEOpexKHOE
BBIIIOJIHEHHE YEPTEKA CUUTAIOTCSI HEOYETOM.

K MeJIKHM NmOrpemHocTsIM OTHOCSITCS IOIPEUIHOCTH B YCTHOM M MUCbMEHHOW PEeUH, HE HCKAKAIOIIUE CMbICIIa OTBETA WM PEIICHHUS, CIIy4aiiHbIe
ONUCKHU U T. II.

Kaxxnoe 3aanue 115 ycTHOro onpoca Wid TUCbMEHHON padOoThl PECTABIIAET TEOPETUUECKUN BONPOC UIIU 3aj1a4y.

OTBeT Ha BOIIPOC CUUTAETCS OE€3YMPEUHBIM, €CIIH €T0 COJIepP:KaHue TOYHO COOTBETCTBYET BOIIPOCY, BKIIFOYAET BCE HEOOXOAUMBIE TEOPETUYECKUE
CBE/ICHUS, 000CHOBAHHBIE 3AKIIOUEHHSI U TIOSICHSIOIINE TIPUMEPBI, a €r0 U3JI0KEeHHE U 0POPMIICHHE OTIIMYAIOTCS KPATKOCTBIO M aKKYPaTHOCTBIO.

Pemenue 3anaun cuntaetrcst 0e3ynpeyHbIM, €CJIU MOJIy4YeH BEPHBIA OTBET MPH NMPABUIHLHOM XOJI€ PEIIeHHUs, BEBIOpaH COOTBETCTBYIOLIMIA 3a/1a4e CI1oco0
peleHsl, MPaBUILHO BHIOJHEHB! HEOOXOIMMbIE BEIYMCIICHHUS U TPeoOpa3oBaHus, MOCIEI0BATEILHO H aKKYypaTHO 0(OPMIICHO PELICHHUE.

OueHka 0TBeTa y4alerocs Ipyu yCTHOM OIPOCE U OLIEHKA MMCbMEHHOM KOHTPOJIBHON pabOThI MPOBOIUTCS MO MATHOAILHON CHCTEME.
OuneHka yCTHBIX OTBETOB:
OTBeT OLEHMBAETCH OTMETKOM “S”, eciin ydaniuiics:
® [IOJHOCTBIO PACKpPbUI COJEpKAHNE MaTepuaia B 00beMe, PeTyCMOTPEHHOM IPOrpaMMOi U y4EeOHUKOM;
®  M3JIOXKWI MaTepuas rpPaMOTHBIM S13bIKOM, TOYHO UCIIOJIb3YsI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEJIEIIEHHOMN JIOTHYECKOU
IIOCJIE0BATENBHOCTH;
® [IPAaBUJIHHO BBIOJHWI PUCYHKH, YEPTEXKH, TPaAPHUKH, COMYTCTBYIOIINE OTBETY;
® [I0Ka3aJl yMEHHE WUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMM IIPUMEPAMHU, IIPUMEHATh B HOBOW CUTYallMy IIPY BBIMOJHEHUH TPAKTUYECKOIO 3aJaHu;
® [IPOJAEMOHCTPHUPOBAJT YCBOEHUE paHEe U3yUEHHBIX COITYTCTBYIOIUX BOMPOCOB, CHOPMUPOBAHHOCTD U YCTOWYMBOCTH UCIOIB3YEMBIX IIPH OTBETE
YMEHUI U HAaBBIKOB;
e OTBEYaJl CaMOCTOSITENIbHO, O0€3 HAaBOALIUX BOIIPOCOB YUHUTEIIS.
OTBeT OIEHNBAaeTCHA OTMETKOH “4”,
€CJTM YJIOBJIETBOPSET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY ‘5, HO MPH 3TOM UMEET OJMH U3 HEJ0UETOB:
® B M3JIOKEHHUHU JIOMYIIEHBI HEOOIbIINE MPOOEsbl, HE HCKa3UBIINE MaTEMaTHUYECKOE COJIEpKaHUE OTBETA;
e JomyuieHsl 1-2 HegoueTa NpU OCBELIEHUH OCHOBHOIO COJIEPKaHUs OTBETA, UCIIPABIIEHHBIE MTOCIIE 3aMEUYaHUS YUUTES;
e JIONYILIEHBI OMIMOKA MK 0oJiee IBYX HEJOUETOB MPU OCBEIIEHUU BTOPOCTEIIEHHBIX BOIPOCOB MM B BBIKJIAIKAX, JIETKO UCIPABJICHHBIE MOCTE
3aMCUaHUS YIUTEIIS.)
OTBeT olleHUBAaeTCsl OTMETKOM “3”, eciu:



® HEMOJHO PacKpbITO COJEpP KaHUE MaTepuana (CoaepKaHue N3JI0KEHO (parMEHTapHO, HE BCEr/la IMOCJIEA0BATENbHO), HO OKa3aHO o0l1ee IOHUMaHue
BOIIPOCA U MMPOJEMOHCTPUPOBAHBI YMEHMS, JOCTATOYHBIE ISl JAIbHEUILIEr0 YCBOECHUS IIPOIPaMMBI;
® UMEJUCH 3aTPYIHEHUS WIN JONYLIEHbI OIINOKHU B ONPEAEICHUN OHATHH, UCIIOJIb30BAaHUM MAaTEMAaTUYECKO TEPMUHOJIOTUH, YepPTEXkKaxX, BHIKIA/IKAX,
VCIIPABJICHHBIE [10CJIE HECKOJIBKUX HABOSALINX BOIPOCOB YUUTENS;
® YUYEHHK HE CHPABWICA C MPUMEHEHUEM TEOPHH B HOBOM CHUTYallMH MPH BHIMOJIHEHUH MTPAKTHYECKOTO 33aHNUs1, HO BBIIIOJIHIII 00s3aTeIbHOE 33/1aHHE.
OTBeT OLleHUBaeTCcs 0TMETKOM “2”, ecin:
® HE PacKpbITO COZep KaHUE y4eOHOro MaTepuaa;
e 0OHapy>XeHO HE3HAHHE WM He TIOHUMaHUE YYEHUKOM OoJblIei niy Hanbosee BaXKHOM YacTH yueOHOTo MaTepuana;
e JIONYLIEHBI OLIMOKU B ONPEIEICHUH OHATHUS, IPU UCII0JIb30BAHUU MaTEMaTUYECKON TEPMUHOJIOTUH, B PUCYHKAX, UepTexXax WK rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJIEHbI 10CJIE HECKOIBKUX HAaBOASINX BOIIPOCOB YUUTEIS.
OuennBaHue NUCbMEHHBIX PadoT:
[Ipu mpoBepke MUCHMEHHBIX pabOT M0 MaTEMATUKE CIIEAYET pa3nuyarh rpyObie M HerpyObie OMIHOKH.
K rpy0biM omubkam oTHOCATCS:
-BBIUYMCIIUTENbHBIE OIIMOKH B IPUMEpax U 3a7ayax;
-OIMOKY HAa HE3HAHHUE TIOPSIIKA BHITTOJIHEHUS apU(PMETUIECKUX JICHCTBUA;
-HeNPaBUIHHOE peIIeHHe 3a1auu (TPOITYCK HCTBUMN, HEMTPABUIIBHBIN BHIOOD ACUCTBUI, JIHUITHEE ACHCTBUE);
-HEJIOBE/IEHUE 10 KOHIIA PEIICHUs 3a/1a4l WU IIPUMEPA;
-HEBBIIIOJIHEHHOE 3a/laHue.
K HerpyObIM omm0Kkam OTHOCATCS:
-HEepalMOHaJIbHbIE IPUEMBI BBIYMCIICHUM;
- HEIIpaBWJIbHAs [IOCTAHOBKA BOIIPOCA K ACUCTBUIO NPU PELICHUM 3a/1a4H;
-HEBEpHO c(HOpPMYIHPOBAHHBIA OTBET 3a/1a4H;
-HETIpaBUJIbHOE CIMCHIBAHUE JAHHBIX YHCEl, 3HAKOB;
-HeJI0BE/IeHUE 10 KOHIIa MpeoOpa3oBaHM.
ITpu ouileHKe MMCbMEHHBIX PAa0OT CTABATCS CIENYIOIINE OTMETKH:
“§”- ecnu 3a/1a4u pelIeHbI 6€3 OmuooK;
“4”- ecnu nomyuieHsl 1-2 HerpyOble OmnoOKY;
“3”- ecnu gomnyiensl 1 rpy0as u 3-4 HerpyOble OINOKY;
“2”- He3HaHUE OCHOBHOT'O MTPOrPaMMHOI0 MaTepualla MJIM OTKa3 OT BBINOJIHEHHs YUeOHbBIX 0053aHHOCTEH.
OueHuBaHue TECTOBBIX pador:
“5”- ecniu HaOpaHo oT 8110100% OT MaKCUMaIbHO BO3MOKHOTO Oasia;
“4”- ot 61110 80%:;
“3”- 0ot 51 mo 60%;
“2”- 1o 50%.



®opmupoBanue YY/I:
PeryasitTuBHblie:
— onpedensamy 1IETb AEATEILHOCTU Ha YPOKE C TIOMOIIBIO YUUTEIS U CAMOCTOSITENIHHO;
— YYHTBCS COBMECTHO C YUHUTENIEM OOHAPYKUBATh U (hOpMYIUpo8ams yueOHyo npooiemy,
— YUYUTHCS NIAHUPOBamMs YI€OHYIO AEATEIbHOCTD Ha YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCHIO, MBITATHCS MpeIaraTth Crocod e€ mpoBepKH (Ha OCHOBE MPOYKTHBHBIX 33aHUN B YUEOHHKE);
— paboras o NpeATIOKEHHOMY IUIaHY, UCHOIb306amMb HEOOXOAUMBbIE cpecTBa (Y4eOHUK, KOMITBIOTEP U HHCTPYMEHTHI);
— onpedenamy yCIEIUIHOCTD BHITOJIHEHHS CBOETO 33JaHHs B IUAJIOTE C YUUTEIICM.
CpenctBoM GOpMUPOBAHUS PETYIATUBHBIX JEHCTBUI CIy>KaT TEXHOJIOTHS MPOOJIEMHOT0 /Majora Ha dTare U3y4yeHHUs] HOBOrO MaTepuana u TeXHOJIOTUS
OIICHUBAHHS 00PA30BATEIIBHBIX JOCTHKEHHH (YICOHBIX YCIIEXOB).
ITo3HaBaTeabHbIE:
— OpPHUEHTHUPOBATHCA B CBOEH cUcTeMe 3HAHUMN: HOHUMAmb, YTO HY>KHA JOMOJIHUTENbHAS HH(pOpManus (3HaHUA) AJs pelieHus y4eOHOil 3a1a4u B OJJUH
miar;
— Oenamp NIPEABAPUTENBHBIN 0mMOOp UCTOYHUKOB UH(OpMAaLINK [T pelieHus yueOHO! 3a1auu;
— J00bIBaTh HOBBIE 3HAHUS: HAX0OUMb HEOOXOIMMYI0 HH(POPMAIUIO, KaK B YUeOHHKE, TaK U B MPEJIOKEHHBIX YUUTENIEM CIOBapsX, CIPABOYHUKAX U
WHTEpHET-pecypcax;
— 10ObIBaTh HOBBIC 3HAHUS: U36/1eKamb NHPOPMAITUIO, TIPEJCTABIICHHYIO B pa3HBIX opmax (TeKCT, TabIuIa, cxemMa, HIUTFOCTPAIUs U JIp.);
nepepadaTbIBaTh MOJYYECHHYIO HHPOPMALIHMIO. Haba00ams u 0ellams CaMOCTOSITENbHBIE 861600b1. CpeicTBOM (OPMUPOBAHUS TO3HABATENIBHBIX JEHCTBHIMA
CIIy’)KHT y9eOHBI MaTepHall U 3a/IaHUs yIeOHHMKA, 00CCIICYNBAIONINE TIEPBYIO JIMHAIO PA3BUTHS - YMEHUE OOBSCHSITH MUP.
KommyHukaTuBHbIC:
JIOHOCHUTH CBOIO MO3HUIIUIO JI0 APYTUX: 0hopMisimb CBOIO MBICIb B YCTHOM M MUCHMEHHOM peun (Ha ypOBHE MPEIOKEHHS HIIM HEOONIBIIIOTO TEKCTA);
— CIIyIIaTh ¢ TIOHUMATh peub Opyeux;
BBIPA3UTEIBHO YUmams U nepeckazvléams TEKCT;
— gcmynams B Oecey Ha YPOKe U B KU3HU;
COBMECTHO 00206apu6ambvcs O TIpaBUIIaX OOIICHNUS 1 MOBEICHUS B IIIKOJIE U CIIC0BAThH HM;
— YUYHUTBCA 8bINOIHAMY PA3TUYHBIC POJIU B TPYIINE (JIUAepa, UCTIOTHUTENSI, KPUTHKA).
CpenctBoM GhopMUPOBAHUS KOMMYHHKATUBHBIX AEUCTBUHN CITyKAaT TEXHOJOTHsI MPOOIEMHOTO0 auaiora (o0y>KIaroii U MOIBOASIIUN UATIOT),
TEXHOJIOTHUS TIPOJYKTUBHOTO YTECHUS ¥ OPTaHU3anus paboThl B MAJIBIX TPyTITax.

JINYHOCTHEBIE AOCTHIKCHUS yHYAllIUXCH

® HCIIOJIB30BaTh HpI/IO6peTeHHI)Ie 3HaHUA U YMCHUSA B HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH U HOBC@JIH@BHOﬁ KHU3HHU OJI1 MOJCINPOBAHUSA NPAKTUICCKUX
CI/ITyaLII/Iﬁ " UCCIICAOBaHUA ITOCTPOCHHBIX MOI[CHCﬁ C UCITOJIb30BAHUCM alllapara reoMCTpruun



e (dopMHUPOBaHHE OTBETCTBEHHOI'O OTHOIIECHHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIIMXCsl K CAMOPA3BUTHUIO U CaMO0OOpa30BaHUIO Ha

OCHOBE MOTHBALIUU K 00YYEHHIO U [TIO3HAHUIO, BEIOOPY NajibHelero oopazoBanus Ha 6a3e OpUEeHTHUPOBKU B Mupe rpodeccuii u npodeccuoHambHbIX

NPEANOYTEHUH, 0CO3HAHHOMY NOCTPOCHHIO WHANBUYATbHON 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOMUYMBBIX MO3HABATEIBHBIX HHTEPECOB
e (QopmMHpOBaHUE LIETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKU

¢ (QopmMHupoBaHNE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMU, CTAPUIMMU U MJIAJIINMH B 00pa30BaTeIbHOM,

0O0I11eCTBEHHO MOJIE3HOH, yueOHO-HUCCIIE0BAaTENIbCKOM, TBOPUECKOH U APYTrUX BUAAX JEATEIbHOCTH
® YMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTh CBOM MBICJIA B YCTHON U NIHCbMEHHOM PE4H, IOHUMATh CMBICH IIOCTABJICHHOH 3aa4y, BBICTPAUBATh
apryMEHTalHUIO, IPUBOIUTH IIPUMEPBI U KOHTPIIPUMEPHI
KPUTHUYHOCTH MBIIUICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBHICKA3bIBAHUS, OTJIMYAThH TUIIOTE3Y OT (pakTa
KpEaTUBHOCTb MBILUICHWS, MHUI[UATUBY, HAXOAYUBOCTb, aKTUBHOCTB IIPU PELICHUU T€OMETPUYECKUX 3a]1a4
YMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YIbTAT YICOHOW MAaTEeMaTHUECKON ACITEIbHOCTH
CIOCOOHOCTH K SMOIIMOHATILHOMY BOCTIPHATHIO MATEMAaTHIECKUX OOBEKTOB, 3a/1a4, pEIICHHH, PacCyKACHUI

XapakTepucTHKA OCHOBHBIX COJlePKATEJIbHBIX JIUHUMI
1. BBoaHoOe moBTOpEHHE
[ToBTOpEeHue Kypca 7-8 Ki1accos.
3HaTh M IOHUMATH:
MOHSTHUS: MeJIMaHa, OMCCEKTPHUCA, BHICOTA, TPEYTOJIbHHUKA, TapaJlIeIOrpaMM, Tpamnenus, poMmO, KBaapar.
Ymern:
BBITIOJIHATH 3a7aun U3 pazaenoB kypca VIl kinacca, nucnons3ys teoputo: Teopema Iludaropa, cBONCTBO cpeiHEN TUHUN TPEYTOJIbHHUKA, (DOPMYJIBI
BBIUMCJICHUSI TTOMIAAN TPEYTOJIbHUKA; CBOMCTBA, MPHU3HAKU MapajuieorpaMMa, poMoOa, MpsiIMOYTOIbHHKA.
YYIA
KommyHunkaTuBHbIC:
Y4uuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMHU PA3IMYHBIX MO3HUINN B COTPYAHHUYECTBE; KOHTPOIUPOBATH JIEUCTBHS MapTHEpPA.
PerynsaTuBHbIe:
Baocuth HEOOX0IMMBIE KOPPEKTUBHI B JICCTBUE TIOCIIE €r0 3aBEPILICHUS] HA OCHOBE yuéTa XapakTepa cleJaHHbIX OMMOO0K; pa3inyaTh CIOCO0 U pe3yinbTaT
JIEUCTBUA.
Ilo3naBaTenbHbIE:
OpueHTupoBaThCs Ha pa3HOOOpasue crocoOoB perieHus 3aaad. CTpoUTh peueBOe BHICKa3bIBAHUE B YCTHOM M MUCHMEHHOM opme.

2. BexTopbl
[Tonstue BexkTopa. PaBeHcTBO BeKTOpPOB. CII0KEHUE U BRIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPa HA YUCIIO.
Heb: yuynuTh 00y4aromnuxcsi BBIOJHATH IEUCTBHS HaJl BEKTOPAMH KaK HAPaBJICHHBIMUA OTPE3KaMH.
3HaTh H MOHUMATD:
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- IIOHATHUSA BEKTOpPA, HYJIE€BOI'0 BEKTOPA, JJIMHBI BEKTOPA, KOJIIUHEAPHBIX BEKTOPOB, PaBEHCTBA BEKTOPOB;
- omepaIuy Hajl BEKTOpaMH B TeOMETPUIECKO# opme (ITpaBUiIO TPEYTroIbHUKA, MPABUIIO MapajuiesiorpaMMa, IPaBUI0 MHOTOYTOJIbHUKA, TIPABUIIO
MOCTPOEHHUS PA3HOCTU BEKTOPOB U BEKTOPA, MOJYYAIOIIETOCs TP YMHOKEHUU BEKTOPA Ha YMCJIIO); 3aKOHBI CIIOKEHHUS BEKTOPOB, YMHOKEHUS BEKTOPa HA
YHCIIO;
- (hopMymy 111 BBIYMCICHHS CPETHEH JTMHUN TPAreLny.
YMmerh:

- OTKJIaAbIBATH BGKTOp oT IIaHHOﬁ TOYKH,
- ITOJIb30BAThCS MPABUIIAMH IPU TMTOCTPOSHUN CYyMMBI, Pa3HOCTH BEKTOPOB; BEKTOPA, MOJIYYArOIIETOCS

MpU YMHOXXEHUU BEKTOpa Ha YHCIIO;
- IPUMEHSTH BEKTOPHI K PEIICHUIO 3a/1a4;
- HAXOIUTHb CpeI[HIOIO JINHUIO Tp@erJII)HI/IKa;

L4 BGKTOp OIpCACIIICTCA KakK HaHpaBJIeHHBIﬁ OTPEC30K U IIGIZCTBI/I?I Haa BCKTOpaMU BBOJATCA TaK, KaK 3TO IIPHUHATO B CI)I/ISI/IKG, T. €. KaK I[CﬁCTBI/I?I C
HaIpaBJICHHBIMH OTPC3KAMU. OCHOBHOC BHUMaHHE JOJI’)KHO OBITh YACJICHO BI)Ipa6OTKC YMGHI/H\/JI BBIITOJHATL OIICpallii HAaJl BEKTOpaMu (CKJIaI[I)IBaTI)
BCKTODPLI 10 ITpaBHUJIaM TPCYTOJIbHHUKA U Iapajuicjiorpamma, CTpoOuTb BEKTOP, paBHI)If/i Pa3HOCTH ABYX AAHHBIX BEKTOPOB, a4 TAKKEC BCKTOP, paBHBIfI
IMPOU3BCACHUIO JaHHOI'O BEKTOPA HA JAHHOC LII/ICJIO).

Yya
KommyHunkaTuBHbIC:
Kontponuposate aelicTBus napTaépa. JloroBapuBaTbcs U MPUXOAUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JI€ATEIbHOCTH, B TOM YHCIIE€ B CUTyalluH
CTOJIKHOBEHUS HHTEPECOB.
PeryasituBHble:
Paznuuats cioco0 u pesynbrar AeiictBusi. OLeHUBaTh MPAaBUIBHOCTD BHITIOJHEHUS IEHCTBUS HA YPOBHE aIeKBaTHOW PETPOCIIEKTUBHON OLIEHKH.
IIo3naBaTenbHbIE:
Bnagers o6muM npuémom perienus 3aaad. Mcnonb3oBarh NOMCK HEOOXOAMMON HH(GOPMAIIUU /7Sl BBIMIOJIHEHUS 3aJJaHUM C UCII0JIb30BAHUEM yUeOHOM
JUTEPATYpPBI

3. MeToa KoopauHAT
Pa3znoxxenue BekTOopa IO JIBYM HEKOJUIMHEApHbIM BekTopamM. Koopamnarel Bektopa. IIpocreilimne 3agauyn B KOOpJauMHATax. Y paBHEHUS
OKPY>XHOCTH | IIpsiMoii. [IpuMeHeHne BeKTOPOB U KOOPJAWHAT MPHU PEIISHUH 3aJ1a4.
Heasb:
MMO3HAKOMUTH C UCIIOJIb30BAaHUEM BEKTOPOB U METO/a KOOPAWHAT MPHU PEHICHUU '€OMETPUYSCKHUX 3a7a4, YYUTh NPUMEHSATh BEKTOPHI K PEIICHUIO
3aj1a4
11



3HaTh H TOHUMATD:
- IOHATHE KOOPJMHAT BEKTOPA;
- IEMMY ¥ TE€OpPEMY O Pa3I0KEHUH BEKTOPA MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- MpaBWJIa JCHCTBUN HAJl BEKTOPAMH C 33JJaHHBIMU KOOP/IMHATAMH,
- IOHATHUE PAJNYC-BEKTOPA TOUKH;
- (hopMyIIBI KOOPJIMHAT BEKTOpA Yepe3 KOOPAUHATHI €T0 KOHIA M Havajla, KOOPJUHAT CEPEIUHBI OTPE3Ka,
JUINHBI BGKTOpa nu paCCTOSIHI/ISI MC)KI[y ABYMs TOYKaMU,
- YpaBHEHUS OKPY>KHOCTH U MIPSAMOM, OCcell KOOpIMHAT.
YMmeThb:
- pacKJIapIBaTh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPaM;
- HAXOIUTHb KOOpI[I/IHaTI)I BeKTOpa,
- BBITIOJTHATH JCHCTBUS HAJl BEKTOPaMH, 3aJJaHHBIMU KOOPIMHATAMH,
- pemaTh NpOCTEHIITNE 3a]]a4l B KOOPJIMHATAX U MCIIOIB30BaTh UX NP PELICHUU 00Jiee CI0XKHBIX 3a/1a4;
- 3aMKMCHIBATh YPaBHEHUS MPSMBIX U OKPYKHOCTEH, NCIIOJIb30BaTh YPaBHEHUS IIPU PEILICHUU 3aa4;
- CTpOI/ITL OKPY)KHOCTI/I nu Hp?[MI)Ie, 3a1aHHBIC ypaBHeHI/IﬂMI/I.

e Ha npumepax IOKasbIBacTCs, KakK BEKTOPbl MOIYT MPUMEHATBCI K PELUICHUIO TIE€OMETPUYECKUX 3anad. JleMoHcTpupyercs
3¢ PeKTUBHOCTh HpUMEHEHUsT (GOpMya i KOOPAMHAT CEPEIHHBI OTPE3Ka, PACCTOSIHUS MEXIYy IBYMSI TOYKaMH, ypaBHEHHUU
OKPY’KHOCTH U MPSIMOUA B KOHKPETHBIX F€OMETPUUYECKHUX 3ajJlauax, TEM CaMbIM JlaeTCs MPEJCTaBIEHUE 00 U3YyUEHUH I€OMETPUUECKUX

(uryp ¢ moMoIIbI0 METOJIOB aJIr€OpHhI.
YV
KoMMyHuUKaTHBHbIE:

Y4YuTBHIBaTh pa3MTUUHble MHEHUS U CTPEMUTHCS K KOOPAMHALIUY Pa3IMYHBIX MO3UIUN B COTPYIHUYECTBE.
KonTponupoBars neicTBUS MapTHEPA.
PeryasituBHble:

Y4uTeIBaTh IMPpaBUJIO B INITAHUPOBAHHUU U KOHTPOJIC criocoba peuicHus. Brocuts H606XO,[[I/IMBIG KOPPCKTHUBLI B JEHCTBHE MOCIE €ro 3aBCPUICHUA HAa OCHOBC

yu4éTa XapaKkTepa CJIeIaHHBIX OIINOOK.

ITo3HaBaTebHBIC:

Bnagers OGH.II/IM HpI/IéMOM peliCHus 3a1a4. HpOBOIII/ITL CpaBHCHHEC, CCPUALIUTIO U Knaccn(bmcaumo 110 3aIaHHBIM KPUTCPHUAM.

4. COOTHOIIECHHUS MEXKAY CTOPOHAMHU M yIJIaMM TPeyroJbHUKA
CkansipHoe mpousBefieHHEe BeKTOpoB. CHHYC, KOCMHYC M TaHI'€HC yriia. TeopeMbl CHHYCOB M KOCHHY COB.

CKaJ'ISIpHOG IIPOU3BCACHHUEC BEKTOPOB U €10 IPUMCHCHHNEC B TCOMCTPHUUICCKUX 3aJadax.

Pemienue TPCYTOJIbHHUKOB.
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eab: NO3HAKOMUTD YYAIIUXCSI C OCHOBHBIMH AJITOPUTMAMHU PEIICHUS! TPOU3BOJIBHBIX TPEYTOJbHUKOB.
3HaTh U IOHUMATh:

- OHSATHS CHHYCA, KOCUHYCA 1 TaHTeHca 11 yriaoB oT 0° o 180°;

- OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO;

- (hopmyIIBl IpUBEICHUS;

- (hopMyIIBI AJIs1 BEIYMCIICHHSI KOOPAMHAT TOYKH; COOTHOIICHHSI MEXKIY CTOPOHAMU U YTJIAMHU
TPeyrojbHUKA:

- TEOpEeMY O IUIOLIAJAN TPEYTOJIbHUKA;

- TEOPEMBI CHHYCOB U KOCUHYCOB U HM3MEpPUTENbHbIE pa0OThI, OCHOBAHHBIE HA UCIOJIB30BAHNUU ITHX
TEOpEM;

- OTIpe/IeNIeHNe CKAISIPHOTO MPOU3BEICHUS BEKTOPOB;

- YCJIOBHE MEPICHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB;

- BBIPQKEHUE CKAISIPHOTO MPOU3BECHHS B KOOPIWHATAX U €r0 CBOMCTBA.

- METOJIbI PEIICHUS TPEYTOJILHUKOB.

Ymern:

- O0BSICHSATB, YTO TAKOE YTOJ MEXK]y BEKTOPaMHU;

- IPUMEHSTH CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB MPU PEIICHUU T€OMETPUUYECKHIX 33/1a4.

- CTPOUTH YTJIbI;

- IPUMEHSITh TPUTOHOMETPUYECKHUH anmapaT Opyu pelIeHUHN 3aJ1a4, BBIYUCIATh KOOPAUHATHI TOUKH C
MOMOIIIbIO CHHYCa, KOCUHYCa U TaHTEeHCa YIJIa;

- BBIYUCJIATH IUIOLIAAb TPEYTOJIbHUKA MO IBYM CTOPOHAM U YIJIy MEXKIY HUMH;

- pemarh TPEeyroJbHUKH.

e Cunyc u xocunyc mo6oro yria or 0° mo 180° BBOAATCS ¢ MOMONIBIO EIUHUYHON MONTYOKPYKHOCTH, JOKA3BIBAIOTCS TEOPEMBI
CHUHYCOB M KOCHHYCOB U BBIBOJAUTCS €llle 0JiHa (opMyJa IUIOLIAAN TPEYyroJibHUKA (IMOJOBUHA NIPOU3BEAECHUS JBYX CTOPOH Ha CUHYC
yrila MeXJy HUMH). DTOT anmnapaTr NPUMEHSETCsl K PEeIIeHUIO0 TPEyroJbHUKOB. CKallsipHOE MPOU3BEICHNE BEKTOPOB BBOJUTCS KakK B
¢us3uke (pons3BeAeHNUE AJIUH BEKTOPOB Ha KOCHMHYC yrjla MeXJ1y HUMH). PaccMmaTrpuBaroTcsl CBOIICTBA CKAISPHOTO MPOU3BEIEHUS U
ero NMpUMEHEHHE IPU PEIICHUH IeoMeTpuueckux 3azad. OCHOBHOE BHHUMaHHUE CJEAyeT YACIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B
IIPUMEHEHUHU TPUIOHOMETPHUYECKOTO aIiapara Ipu pelieHNA N'€OMETPUUECKNX 3a1a4.

YV
KomMmyHuKkaTuBHBIE:
YuuTheIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX ITO3HUIMI B COTPYAHUYECTBE.

PeryasitTuBHble:
BHocuth He0OX0aMMBbIE KOPPEKTHUBBI B J€HCTBHUE MOCJE €ro 3aBEpIICHUsI HA OCHOBE yu€Ta XapakTepa CAeJIaHHBIX OIIHOOK.
Ilo3HaBaTenbHbBIE:
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Bnagers o6mum npuéMom perreHust 3aga4. OpueHTUPOBATHCS Ha pa3HOOOpa3ue CIIOCOO0B PEIICHUs 3a/1ay.
5. /linHa OKPY>KHOCTH M IVIOIIAAb Kpyra

[IpaBunbHBIE MHOTIOYroJabHUKH. OKpPYKHOCTHU, OIIMCAaHHas OKOJO IPaBUJIbHOTO MHOIOYI'OJIbHMKAa M BIIMcaHHas B Hero. lloctpoenue
NPaBUJIBHBIX MHOTOYTIOJIBHUKOB. /linHa okpysxHOCTH. [Imomans kpyra.
Leb: pacMpuTh U CUCTEMAaTH3UPOBATH 3HAHUS YUAIIUXCSI 00 OKPY)KHOCTSAX U MHOTOYTOJIbHUKAX.
3HAaTh U NOHMMATH:
- OIIPE/ICIICHUE ITPAaBUIILHOTO MHOTOYTOJIbHUKA,
- TEOpEMbI 00 OKPY>KHOCTH, OITUCAHHOM OKOJIO IPAaBUIIBHOT'O MHOTOYTI'OJIbHUKA, U OKPYKHOCTH,
BIIMCAHHOW B IPAaBWJIbHBII MHOT'OYTOJIbHUK;
- (hopMyJIbI AJ151 BBIYMCIIEHUS YTJIa, TUIOLAAN M CTOPOHBI ITPABUIIBHOIO MHOTOYTIOJIbHUKA U paauyca
BIIMCAHHOW B HETO OKPYKHOCTH;
- (hOpMyJIbI AJTUHBI OKPY>KHOCTH U AYTH OKPY>KHOCTH;
- (hopmyIBI TUIOIIAIM KPYTa U KPYTOBOT'O CEKTOPA,;

Ymern:
- BBIYMCIIATH IUIOIIAAN U CTOPOHBI IIPABUIIBHBIX MHOTOYTOJIbHUKOB, PaJUyCOB BIIMCAHHBIX U
ONMCAHHBIX OKPYKHOCTEH;
- CTPOUTH IPABUIIBHBIE MHOTOYTOJIBHUKH C IIOMOIIBIO LUPKYJISA U JIMHEUKU;
- BBIYUCIIATH JJIMHY OKPY’KHOCTH, JUINHY AYT'HM OKPYKHOCTH;
- BBIYUCIIATH IUIOLIAbL KPyra U KpyroBOI'O CEKTOpa.

e B nHauane TeMbl JaeTcs onpeneseHue MpaBUIbHOIO MHOTOYTIOJIbHUKA U PACCMaTpPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSX, ONTMCAaHHOMN
OKOJIO MPaBWJIBHOIO MHOTIOYTOJIbHUKaA M BNHMCaHHON B Hero. HeoOXoamMo paccMOTpeTh NMOHSTHS JUIMHBI OKPYKHOCTH M IJIOLIAIH
Kpyra u GpopmMyJbl Uit UX BbluuciaeHus. C NMOMOIIBIO ONMMMCAHHONW OKPYXHOCTH PEIIAlOTCs 3aJadyd O IIOCTPOEHHUM IPaBUIILHOTO
HIECTUYTOJIbHUKA M MOPAaBWJIBHOTO 2 N -yrojdbHUKA, €CJIW JaH HOPAaBWIBHBINA N-yroJbHUK. POpMyJibl, BBIPAXKAIOLIUE CTOPOHY
MPAaBUJIBHOIO MHOTOYTOJIBHHUKA U PagNyC BIIMCAHHOM B HEIO OKPY’KHOCTH Y€pPE3 paJuyC ONMMHCAHHON OKPY’KHOCTH, UCIIOIb3YIOTCS
IpU BBIBOJIE (POPMYJI JJIMHBI OKPY>XHOCTU M ITUIOLIAAU Kpyra. BeIBoJ onupaeTcsi Ha MHTYUTUBHOE IPEACTaBICHUE O MpeJiese: Mpu
HEOIPaHWYEHHOM YBEJIIMYEHUM 4YHCJIa CTOPOH MNPAaBUIBHOIO MHOTOYTOJIBHUKA, BIOHWCAHHOTO B OKPYKHOCTBb, €ro IIEpUMETP
CTPEMUTCH K JUIMHE 3TOH OKPY>KHOCTH, a IUIOIIAAb - K IUIOLIAaAd KPpyra, OTpPAaHUYEHHOI'O OKPY>KHOCTBIO.

YV
KommyHukaTnBHbIE:
KoHTposmpoBaTh A€CTBUS TapTHEPA.
PerynsituBHbIe:
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Y4YuThIBaTh NMPaBUJIO B INIAHUPOBAHUHN M KOHTPOJIE CIIOCO0a PEIICHUS.
ITo3naBartenbHbIC:
BnageTs o0mmmM npuéMoM pemieHus 3agad. CTpOUTh peueBO€ BhICKa3blBaHHUE B YCTHOM M MUCBMEHHOHN (hopMe.

6. JIBM:KeHU s

OtoOpaxeHue TIocKkocTh Ha cebs. [lonstue nBmwkenusi. OceBast U LIeHTpaidbHast cumMmeTpuu. [lapamnensusii nepenoc. [ToBopor. Ha-
JIOXKCHUSI U IBUKCHUSI.

Heasb:

MO3HAKOMHUTH YYalIUXCSl C IOHITHEM JIBHXKCHHS W €ro CBOWCTBAMH, C OCHOBHBIMH BHJAMH JIBM)KEHUH, CO B3aMMOOTHOIICHHUSIMH
HaJIOXKCHUM U JIBUKCHUMH.

3HATh M IOHUMATh:
- OTIpeAeJICHUE JIBUXKEHUS U €TI0 CBOMCTBA;
-IIPUMEPHI JIBUKEHUS: OCEBYIO U LICHTPAILHYIO CUMMETPUU, MTapalIeJIbHBIN MEPEHOC U IIOBOPOT;
- TIpU JBUYKCHUM JTIt00ast purypa nepexoauT B paBHYIO el purypy;
- DKBUBAJICHTHOCTD ITOHSITHI HAJIOXKEHUS U IBUKECHUSA

YMeTh:
- OOBSICHSITH, UTO TaKOE OTOOpaKEHHE IIJIOCKOCTH Ha ceOsl;
- CTPOUTH 00pa3bl GUTYP IPH CUMMETPUSIX, TTApaICTbHOM ITIEPEHOCE U TIOBOPOTE;
- pemarh 3ajlaui ¢ IPUMEHEHHUEM JBUKECHUU.

e JIBU)KEHHE IJIOCKOCTH BBOJUTCS KaK OTOOpa)K€HHE IUIOCKOCTH Ha celsl, COXpaHsSIollee paccTOosHuEe Mexay Toukamu. [lpu
paccMOTPEHHUH BUIOB JIBUKEHUW OCHOBHOE BHHUMAHHUE YJENSETCSl IOCTPOSHUIO OOpa30B TOUEK, NPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB
IIpU OCEBON UM ILIEHTPaJbHOW CHUMMETPUSIX, IapajjieJbHOM IepeHoce, moBopore. Ha »ddekTHhIx npumepax IOKa3bIBaeTCs
IIPUMEHEHUE IBWKECHUM IIPU PECLICHUU I'€OMETPUYECKUX 3ahad. IIoHATHE HATOKXEHUsA OTHOCUTCSA B JAaHHOM KypCE€ K YHUCIY OCHOB-
HBIX NOHATUN. JloKa3bIBaeTCs, YTO MOHSTHUS HAJTOKEHUS U JABMXKEHUS SBISIOTCS SKBUBAJICHTHBIMH: JJI0O00€ HAJIOXKEHUE SIBIISIETCS
JIBUOKEHUEM IUIOCKOCTH M oOpaTHO. M3yueHue noka3zaTesbcTBa HE SIBISETCS 00s3aTEeNbHBIM, OJHAKO CJEIYEeT pacCMOTPETH CBS3b
MOHSITHUI HAJIOKEHUS U JIBUXKEHUS.

Yy
KommyHunkaTuBHbIC:
KoHTposmpoBaTh AeCTBUS TapTHEPA.
PerynsitTuBHbIe:
YuuThIBaTh NMPaBUJIO B INIAHUPOBAHUHN M KOHTPOJIE CIIOCO0A pEIISHUs.
ITo3naBartenbHbIE:

Bnanets o6mumM npuémMoM pemieHus 3agad. CTpOUTh peyeBOe BhICKa3blBaHHUE B YCTHOM M MUCBMEHHON (hopMe.
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7. IloBTOpenue. Pemenue 3agau.
3akperuieHue 3HaHUW, YMEHUH U HaBBIKOB, ITOJIyYEHHBIX Ha ypOKax MO JaHHBIM TeMaM (Kypc reomMerpuu 9 kiacca). YMenue padboTaTh C
pa3TUIHBIMU UCTOYHUKAMH WH(OpMAIIHH.

Heas: [ToBTOpenue, 06001IeHNE U CUCTEMATH3aIMsI 3HAHWHM, YMEHUN U HaBBIKOB 3a Kypc reomerpuu 9 kitacca. [logroroska k OI'D.
YMerh:

- OTBEYATh Ha BOINPOCHI 10 U3YUYEHHBIM B TEUEHHUE I0/la TEMaM,

- IPUMEHSATh BCE U3yUEHHbIC TEOPEMBI NP PEIICHUH 3a/1a4;

- pelaTh TECTOBBIE 3a/1aHNs 0a30BOr0 YPOBHS;

- pelaTh 3aJjauy MOBBIIIEHHOTO YPOBHS CJIOXKHOCTH.

YV
KoMmyHnkaTuBHbIe:

VY4uThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMUHbIX MO3ULUI B coTpyaHHYecTBe. CaylmaTh Ipyrux, NbITaTbCs MPUHUMATD IPYTYIO TOUKY
3peHHsl, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS.

PerynsiTuBHbIe:
Ocy1iecTBIATh UTOTOBBIM U MOIIATOBBIM KOHTPOJIBb MO pe3ysbTaTy. BHOCHTH HE00X01MMbIe KOPPEKTUBEI B ICHCTBHE MOCIIE €T0 3aBEepIICHUS HA OCHOBE
yu4é€Ta XxapakTepa CJIeIaHHBIX OIINOOK.

ITo3naBaTebHBIE:
[TpoBOAMTH CpaBHEHHE, CEPUALIUIO U KITACCU(UKAIIMIO IO 33IaHHBIM KPUTEPHSIM. AHAIU3UPOBATh YCIOBUS U TpeOOBaHUS 3a7ay.

CrpykTypa Kypca

Ne Tema KomnnuectBo yacoB

1 BBoj1HOE TIOBTOpEHNE 2
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2 Bexkropsr. 13
3 MeTto1 KOOpAMHAT. 11
4 CooTHoIIEHNE MEXTy CTOPOHAMU U yIIaMU TpeyrojbHUKa. CKasspHOe 15
IIPOU3BENECHNUE BEKTOPOB.
S) JliMHa OKpYHOCTH M ILIOLIAAb Kpyra. 11
6 JIBrokeHus. 10
7 [ToBTOpeHue 6
Utoro 68
KanenpapHo-remaru4eckoe iiaHupOBaHUe
reomMerpus, 9 kiacc
Ne Tema ypoka Pemaemsbie IInanupyemsle pe3yabTarsl (B cooTrBeTcTBHU ¢ PT'OC) Hara
npoodaemMbl NPOBeICHUs
IIpeameTHbIE JInuHoCTHBIE Ilnan | Pakr
TousiTust peA yya
pe3yJbTaThl pe3yJIbTaThl
1.BBoaHoe MoBTOpPeHHe. 2 yaca
[ToBTOpEeHMe V— BBITOJIHATh Y4uTHIBaTH pa3HbIe yMEHHE
Mmarepuaina 7-8 ’ 3aJa4d U3 MHEHUS U KOHTPOJIMPOBATh
OuccekTpuca,
KJ1acca BBICOT pa3zesioB Kypca | CTPEMUTHCS K MpOLECC U
’ VIII knacca, KOOpAWHALIUU pe3yabTar
1 TPEYroJIbHUKA, . .
UCIIOJIB3YS Pa3IUYHbIX TO3ULUI yueOHOM
napajuiesorpamm, .
TEOPHIO: B COTPY/IHUYECTBE; MaTeMaTHYECKON
Tparnerus, pomo,
KBazIpaT TeopemMa KOHTPOJIMPOBATh JIeSITEIIbHOCTH
' [Tucgaropa, JENCTBHS MapTHEpA.
CBOMCTBO Brocurs
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[ToBTOpEeHME CcpeaHen TUHUU HEe00XOINMBIE
Matepuana 7-8 TPEYTrOJbHUKA, KOPPEKTHBHI B
KJlacca dbopMyIIbI JeiicTBHE MOCIIe ero
BBIYMCIICHHSI 3aBepIICHUS HA
Ioaau OCHOBE yuéTa
TPEYrOJbHUKA; xapakrepa yMEHHE
CBOIiCTBa, C/CIIAaHHBIX OITHUOOK; | KOHTPOJIUPOBATH
MpU3HAKU pasnuyaTh Cocod U | MPOLECC U pe3yibTar
napajuiesIorpaMM | pe3yibTar ACUCTBHS. | YIeOHOM
a, pomoa, OpueHTupoBaThCs MaTeMaTH4eCKOn
MPSIMOYTOJIBHHUKA | Ha pa3HOOOpa3ue JIeATETLHOCTH
Croco00B pelIeHus
3ana4. CTpouTh
pedeBoe
BBICKA3bIBaHHC B
YCTHOU U
MMCbMEHHOU (hopme.
Texnonozuu: 310poBbecOEpeKeHNUs, IUNYHOCTHO-OPUEHTUPOBAHHOTO O0yUEHUs, MeIarOruKa COTPYJHUYECTBA
2.BekTopsbl. 13 yacos
[TonsiTre BeKTOpA. TTOHSTHS BEKTOPA, HCIIOJIE30BATh
HYJIEBOTO BEKTOpA, Kortpomaposars MpHOOpEeTEHHBIE
JUTHHBI BEKTOPA, . " 3HAHUS U YMCHHS B
yauTh KOJTHHEAPHBIX OTKJIaJbIBaTh | AEMCTBHS MapTHEpA. IpaxTHIecKoi
00y4aroIuXCsl BEKTOPOB, BeKTUOp oT Horosapusarbes 1 OesITeIbHOCTH U
BBIIOJHATD paBeHCTBa AAAHHOH TOSKH. NpUXOJIUTH K MMOBCEIHEBHOH KU3HU
JICHCTBUS HAJL BEKTOPOB. 00IIIeMY PENIeHHIO B | fi:
BCKTOpaMH Kak -MOJICIIMPOBAHUS
OTKaabIBaHuE HallpaBJICHHbIMHA oTiepariy HaJy [10JIb30BATHCS COBMECTHOIA MIPAKTUICCKHIX
BEKTOpa OT JaHHOo# | OTPC3KaMH. BEKTOpaMH B NpaBUIaMy IpU | AEATENBHOCTH, B TOM | CHUTYyalHid 1
TOYKH. FCOMGTpH‘IGCKOﬁ MMOCTPOCHUU YHCJI€ B CUTyalluu HNCCIICIOBAHUA
Cymma n1Byx ¢dopme (paBuiIo CYyMMBI, CTOIKHOBEHHUS IIOCTPOEHHBIX
BEKTOPOB. TPEYTOJIbHUKA, pa3HOCTH MoJIeIIeH ¢
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Cymma

6 HECKOJIBKMX
BEKTOPOB.

7 Brerauranue
BEKTOPOB.

8 Pemenue 3amau.

9 VMHOXEHIE
BEKTOpa Ha YHUCJIO.

10 VMHOXEHIE
BEKTOpa Ha YHCJIO.
[Ipumenenne

11 BEKTOPOB K
pEeLICHUIO 3a/1au.

12 | Cpennss nunus

TpalCiru.

IIPaBUIIO
napajuiesiorpaMmma,
IPaBUIIO
MHOI'OyTOJIbHHUKA,
IPaBUIIO
MTOCTPOCHHUS
pasHOCTH
BEKTOPOB U
BEKTOpA,
HOJTYYarOIIET OCsI
IIPU YMHOXEHUHU
BEKTOpa Ha
YUCIIO);

BEKTOPOB;
BEKTODA,
MOJTYYaroLIEerocs
IIPY YMHOKEHUU
BEKTOpa Ha
4HCJIO;
MIPUMEHSATH
BEKTOPBI K
pEILIEHUIO 3a/1a4;
HAaXOJIUTh
CPEIHIOIO JIMHUIO
TPEYroJIbHUKA;
packiapIBaTh
BEKTOP.

WHTEPECOB.

Pasznnuate criocob u

pe3yJibTaT ACHUCTBHUS.

O11eHUBaTh
MPaBUIILHOCTh
BBITNIOJIHEHHS
JEICTBHS HAa yPOBHE
aJeKBaTHOU
PETPOCIIEKTUBHOM
OILICHKH.

HCIOJIb30BaHUEM
amnmnapara reoMeTpuu
-0 CaHus
3aBUCUMOCTEN MEKY
(bu3mIeCKUMHU
BEJIMUMHAMU
COOTBETCTBYIOIIMMH
bopmynamu npu
HCCIICIOBAHUN
HECJIOKHBIX
MPAKTUICCKHUX
CUTYyalIH;

(dhopmHupoBaHHE
OTBETCTBEHHOTO

19




Pemrenue 3agau.

13
KonTtpoubnas

14 padora Nel mo
Teme «BekTopbny
AHanu3
KOHTPOJIBHOU

15

pabotsl. Permenune
3amad.

Brnangers o0mum
MIPUEMOM pELLIEHUS
3a71a4.
Hcnons3oBaTh
ITOMCK HEOOXOIUMOMN
uHbopmauu 1is
BBITIOJIHEHUS
3aJIaHNi C
HCII0JIb30BaHUEM
yueOHOU
JUTEpaTyphl

OTHOIIECHHUSA K YUYEHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOyJarommxcs K
CaMOpPa3BUTHIO U
caMo00pa3oBaHUIO Ha
OCHOBE MOTHBALIUU K
00y4YeHUIo U
II03HAHUIO, BBIOOPY
JalIbHEHIIero
oOpa3oBaHus Ha Oa3e
OPUEHTHPOBKU B MUPE
npodeccuii u
npodeccuoHaNbHBIX
MPEAIIOYTEHU,
OCO3HAaHHOMY
MTOCTPOCHHIO
AHIUBUYATBbHOU
o0pa3oBaTenbHOM
TPACKTOPHUU C YIETOM
YCTOMYMBBIX
MO3HABATENIbHBIX
WHTEPECOB

yMEHUe
KOHTPOJHPOBATH
IPOLIECC U pe3yIbTaT
yueOHOM
MaTeMaTHYeCKO
JeSITETTHHOCTH

Texnonozuu: 310poBbecOepekeHus, MpodbieMHoro ooydenus, U epeHIMPOBAHHOTO MOIX0/1a B 00yUEHHUH, MeJJaroruKa COTpyAHUYECTBA,
KOMMYHHUKAITMOHHBIC TEXHOJIOTHH




3.Metoa koopauHat. 11 yacos

16

Paznoxenune
BEKTOpA 110 IBYM
HCKOJIJII/IHCaprIM
BEKTOPaM.

17

Koopaunatsl
BEKTOpa.

18

[Ipocreiimue
3a/1a4u B
KOOpJIMHATaXx.

19

IIpocreiimme
3a/1a44 B
KOOPJHMHATAX.

20

Pemenune 3agau
METO0M
KOOpJIMHAT.

21

YpaBHeHue
OKPY’KHOCTH.

22

YpaBHeHue
IPSIMOM.

23

Pemenue 3agay.

IMO3HAKOMUTH C
HCIIOJIb30BaHUE
M BEKTOPOB U
MeTola
KOOpAUHAT IpU
pelLIeHUU
reoMeTpHUYECKHU
X 3a7a4, y4UThb
IIPUMEHSITh
BEKTOPBI K
PELIEHUIO

ITOHSITHE
KOOpJMHAT
BEKTOPA;

JeMMa U TeopeMa
0 Pa3JIOXKEHUU
BEKTOpA IO JIBYM
HEKOJUTUHEAPHBIM
BEKTOpaM;

npaBuia
JIEUCTBUI HaO
BEKTOPAMH C
3aJJaHHBIMA
KOOpJAMHATAMU;

MIOHSATHE PANYC-
BEKTOPA TOYKH;

(hopMyJIBI
KOOpAMHAT
BEKTOpa 4yepe3
KOOPJMHATHI €r0
KOHIIa U HaJaja,

packiiaJbIBaTh
BEKTOP MO JIBYyM
HEKOJUTMHEapHbI
M BEKTOpaM;
HaXOJUTh
KOOPJMHATHI
BEKTOpA,
BBIIIOJIHATH
JNEUCTBHUS HAL
BEKTOpaMH,
3aJJaHHBIMU
KOOpJMHATAMU;
pemiaTh
MpOoCTEenIINe
3aJa4U B
KOOpJMHATAX U
HCIIOJIL30BaTh UX
P pEILICeHUN
0oJiee CI0KHBIX
3a7a4;

YYnUTHIBATh
pa3IM4YHbIE MHEHHUS
U CTPEMUTHCS K
KOOpJMHALIUU
Pa3IMYHBIX MO3UIIUAN
B COTPYJIHUYECTBE.

KonTponuposats
JIENCTBHS MapTHEpA.

Y4uTeIBaTh NIPABUIIO
B IUIAHUPOBAHUU U
KOHTpOJIE criocoda
pewenus. BHocuth
HE00XO0UMbIE
KOPPEKTHBBI B
JIIEUCTBHUE IOCIIE €TI0
3aBepILEHUs Ha
OCHOBE y4€Ta
XapakTepa

HCITOJIb30BaTh
npuoOpeTeHHbIe
3HAHUS U1 YMEHUS B
IIPaKTUYECKON
NEATEILHOCTH U
IMOBCEAHEBHOM XU3HU
JUIS MOJICTTUPOBAHUS
MPaKTUYECKUX
CUTyaluil 1
HCCIICIOBAHUS
MOCTPOEHHBIX
MOJEJICH C
HCITOJIb30BaHUEM
arrapara reoMeTpuu

¢dbopmupoBaHue
OTBETCTBEHHOT'O
OTHOIIICHHSI K YYCHHIO,
TOTOBHOCTH U
CIOCOOHOCTH
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24

Pemrenue 3agau.

KOOpAMHAT
CepeIMHBI OTPE3KA,
JUIMHBI BEKTOpa U
PaCCTOAHUA MCIKIAY
JBYMs TOUKaMH;
YpaBHEHUSA
OKPY’KHOCTH U
IIPsIMOM, Ocer
KOOpJMHAT.

3aIUCHIBATh
ypaBHEHUs
IPSIMBIX U
OKpY’KHOCTEH,
UCII0JIb30BaTh
ypaBHEHUs IIpU
pEILIECHNN 3a/]a4;
CTPOUTH
OKPY’KHOCTHU U
psIMBIE,
3aJlaHHBIC
YPaBHEHHUSMH.

CIIEJIAaHHBIX OLINOOK.

Bnagers o6mum
MPUEMOM PEIICHUS
3anad. [IpoBoauts
CpaBHEHUE,
Cepualuio u
KJaccu(uKanuio no
3a/IaHHBIM
KPUTEPUSIM.

o0ydJaronmxcs K
CaMOPa3BUTHUIO U
caMo00pa30BaHUIO Ha
OCHOBE MOTHBAIIUU K
0Oy4eHHIO U
MMO3HAHUIO, BEIOOPY
NaJILHEHUIIIEr O
oOpa3oBanHus Ha Oa3e
OPUEHTUPOBKH B MUPE
npodeccuit u
pohecCHOHATLHBIX
MPEANOYTEHN,
OCO3HAaHHOMY
MTOCTPOCHHUIO
VHIUBUyaTbHOU
00pa3oBaTenbHOM
TPAaeKTOPUU C yYETOM
YCTOMYUBBIX
MMO3HABATEIHHBIX
UHTEPECOB

25

KouTtpoubHasn
padora Ne2 mo
Teme «Meron
KOOPAUHAT»

26

AHnanu3
KOHTPOJIBHOU
pabotsl. Permenune
3a/1a4.

yMEHUe
KOHTPOJHPOBATH
IPOLIECC U PE3YIbTAT
yueOHOM
MaTeMaTHYeCKO
JeSTeITbHOCTH

Texnonozuu: 3n10poBbecOepexeHus, T hHepeHIIMPOBAHHOTO MOIX0/1a B 00yUEHHH, TTOITAITHOTO (POPMUPOBAHUS YMCTBEHHOTO JIEHCTBUS, KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUHU

4.CooTHOLIEHNE MeKAY CTOPOHAMM U yIJIaMu TpeyrojibHuKa. CkajsipHoe pou3BeeHue BeKTOPoB. 15 yacos

27

CuHyc, KOCUHYC,
TaHI'€HC yTJa.

IIO3HAKOMUTH
ydamuxces €

IIOHATHA CUHYCaA,
KOCHUHYCa U

O00BACHATH, YTO
TaKoe yroi

¢dbopMupoBaHue
KOMMYHHUKaTUBHOM
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28 Cunyc, KocuHyC,
TaHI'€HC yrJa.

29 Cunyc, KocuHycC,
TaHI'€HC yrJa.
Teopema o

30 | mmomanu
TPEYrOJIbHUKA.

31 | Teopema cunycos
1 KOCHHYCOB.

32 Pemenue
TPEYTrOJIbHUKOB.

33 Pemienue
TPEYTOJIbHUKOB.

34 | U3mepurenbHbie
paboTEHI.

35 Pemenue 3amau.
CkansipHoe

36 MIPOU3BEJICHUE
BEKTOPOB.
CkansipHOe

37 MIPOU3BE/ICHNE B
KOOPJHMHATAX.
[IpumeHenue

38 | CKaJsIpHOTO

IMPOU3BCIACHUS K
PCUICHUIO 3a4a4.

OCHOBHBIMH
aIropuTMamMu
peuieHus
MIPOU3BOJILHBIX

TPCYIroJIbHHUKOB.

TaHI'¢HCa IJId

yrnos ot 0° 10
180°;

OCHOBHOE
TPUTOHOMETPHYIEC
KO€ TOXJIECTBO;

bopmybl
MIPUBE/ICHNUS;

bopMyIIBI 151
BBIYHCIICHUS
KOOpPJIUHAT TOYKH;
COOTHOIIEHUS
MEXJTy CTOPOHAMU
U yriamMu

TPEYTrOJbHUKA!

TeopemMa o
TUTOIIAH
TPEyroJIbHUKA;

TEOPEMBI CHHYCOB
Y KOCUHYCOB U
W3MEPUTEITbHBIC
paboTsI,
OCHOBaHHBIC Ha
WCIIOJIb30BaHUU
ITUX

TEOpeM;

MEXKTY
BEKTOpaMUu;
MPUMEHSITh
CKaJIsIpHOE
MIPOU3BEICHUE
BEKTOPOB IIpH
peleHumn
TeOMETPUYECKUX
3aj1ad4.
CTPOUTH YTJIbL;
MPUMEHSATH
TPUTOHOMETPHU
9YeCKUH
anmapatr  npu
pemeHnu
3ajad,
BBIYHCIIITH
KOOPJMHATHI
TOYKH C
IIOMOIIBIO
CHHYCA,
KOCHHYCa u
TaHT€HCa YIJa;

BBIYUCIIATH
Iomaib

Y4uTtsIBaTh pa3HbIC
MHEHUS U
CTPEMUTHCS K
KOOpJMHAIINU
Pa3IMYHBIX MO3ULAN
B COTPYIHUYECTBE.

Braocuth
HEOOXOJUMBIC
KOPPEKTHUBHI B
OelcTBHUE ITOCIIE
€ro 3aBEepIICHUS
Ha OCHOBE yufTa
xapakTepa
CcIeTaHHBIX
OIIINOOK.

Brnaners o0mmm
npuéMoM
pelieHus 3a1ay.
OpueHTUpOoBaTHCS
Ha pa3HooOpa3ue
Ccroco0oB
pelieHus 3a1ay.

KOMIIETEHTHOCTH B
OOIICHUH U
COTPY/JHUYECTBE CO
CBEPCTHUKAMH,
CTapIIUMU H
MJIQJIITAMHU B
o0pa3oBaTebHOM,
OOIIIECTBEHHO
MOJIC3HOH, y4eOHO-
UCCIIEIOBATEIILCKOM,
TBOPYECKOMN U IPYTUX
BUJIAX JICATEIILHOCTH

YMEHHE SCHO, TOUHO,
IPaMOTHO U3JIaraTh
CBOM MBICJIIU B YCTHOHN
Y IIICBMEHHOU pPeYH,
IIOHMMATb CMBICII
IIOCTaBJICHHOM 3aJa4H,
BBICTPanuBaTh
apryMeHTaluIo,
IIPUBOJUTH IIPUMEPBI
1 KOHTPIIPUMEPHI

HCIIOJIB30BaTh
HpI/I06peTeHHBIe
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Pewenne 3anau. omnpeneseHue TPEYTOJIbHUKA 110 3HaHUS U YMEHUS B
CKaJISIPHOTO JByM CTOpOHam IIPaKTUYECKOU
MIPOU3BEICHUS U Yoy Mexay JIeATEIbHOCTH U
BEKTOPOB; HUMU; MMOBCETHEBHOMN KU3HU
yCJI0BHE peuiaTth JUISL MOJIETTMPOBAaHUS
NEPHEHIUKYISIPHO | TPEYTOJIbHUKH. MPaKTUYECKUX
CTH HEHYJIEBBIX CUTYyalUil U
39 BEKTOPOB; UCCIIEIOBaHMS
BBIPAKECHUE IIOCTPOEHHBIX
CKAJIIPHOTO MOJEJIEN ¢
IIPOU3BE/ICHUS B HCI0JIb30BaHUEM
KOOPJHMHATAX U €ro anmnapara reoMeTpuu
CBOMCTBA.
METO/Ibl PEIICHUS
TPEYTroJIbHUKOB.
KoHnTpoubHasn
padora Ne3 no
TeMe
«CooTHOIICHHE
yMEeHHUe
MEXKIY
40 KOHTPOJIUPOBATh
CTOPOHAMH U
MIPOLIECC U PE3YJIbTAT
yriamu o
yueOHOMI
TPEyroJbHHUKA. .
MaTeMaTH4eCcKOn
CrkaasipHoe
JIESTENBHOCTH
NPOU3BeEICHUE
BEKTOPOB.»
Ananuz
41 | KOHTPOIBHOM

pabotsl. Pemenue
3ajad.

Texnonozuu: 3,Z[OpOBLeC6CpC)KCHI/I${, JIMYHOCTHO-OPUCHTUPOBAHHOT'O O6y‘-IeHI/I${, Pa3sBUBAOUICTO 06y‘{CHI/I$I, neaarorunka COTpyaAHn4eCTBa, KOMMYHUKAITUOHHBIC
TCXHOJIOT'NH

5. JIiMHA OKPYKHOCTH M IUIOIAAb Kpyra. 11 yacos
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42

[IpaBunbHBIH
MHOT'OYTOJIbHUK.

43

OKpY’>KHOCTb,
OIMCaHHAasl OKOJIO
MIPaBUIILHOTO
MHOT'OYT'OJIbHUKA U
BIIMICaHHAs B
IIPaBUJIbHBIN
MHOT'OYTOJIbHUK.

44

@opMyIbl 11
BBIYMCIICHHS
IUIOIIAIN
MPaBUJIHLHOTO
MHOT'OYTOJIbHUKA,
€ro CTOPOHBI U
panuyca
BIIMCAHHOMU
OKPY>KHOCTH.

45

Pemenue 3agay.

46

Jnuna
OKPY’KHOCTH.

47

Pemenue 3agay.

48

IInomane kpyra u
KpyTroBOTO
CEKTOpA.

49

Pemenue 3agay.

pacIIupuTh u
CHCTEMaTH3HPOBa
Th 3HAHUS
yYaIuxcs 00
OKPYXHOCTSIX |
MHOTOYTOJIbHUKAX

ornpezeneHue
MPaBUIILHOTO
MHOTOYTOJIbHUKA;
TEOpEMBI 00
OKPYHOCTH,
ONMCAaHHOW OKOJIO
MIPaBHJIBHOTO
MHOT'OYTOJIbHHUKA,
U OKPYHOCTH,
BIIMCAaHHOW B
MPaBUIbHBIN
MHOT'OYTOJIbHUK;
hopMyJIbI 1715
BBIYMCIICHHS YTJIa,
IO U
CTOPOHBI
MIPaBHIILHOTO
MHOTOYTOJIbHUKA U
paauyca
BIIMCAaHHOW B
HETO OKPYXHOCTH;
(bopMyIIBI ITHHBI
OKPY>KHOCTH U
JyTU OKPY>KHOCTH;
(bopMyIbI
IJIOIIAIU KpyTa U
KpYTroBOT'O CEKTOpa

BBIYUCIATH
IJI0IAU U
CTOPOHBI
MIPaBUJIbHBIX
MHOTOYTOJIbHUKO
B, PaIlyCOB
BIIMCAaHHBIX U
ONMCaHHBIX
OKPYXHOCTEH;
CTPOUTH
MPaBUIbHbIE
MHOT'OYTOJIbHUKH
C IMTOMOUIBIO
LUPKYISI U
JIMHEHKU,
BBIYUCIISITh
JUTUHY
OKPYXHOCTH,
JUTMHY JTyTH
OKPYXHOCTHU,;
BBIYUCIATH
Ioniaab Kpyra
U KPYTOBOI'O
CEKTOpA.

Kontponuposars
JEICTBUS MapTHEPA.

VY4uurteIBaTh
IIPaBUJIO B
IJIAHUPOBAHUU U
KOHTpPOJIE cnocoba
penieHusl.

Braners o0mmum
npuEMOM
peuieHus 3aaad.
Crtpouth peuyeBoe
BBLICKa3LIBAHHUE B
YCTHOU U
MTHUChEMEHHOM

dbopwme.

dhopmupoBaHue
KOMMYHHMKaTUBHOU
KOMIIETEHTHOCTH B
OOIICHUH U
COTPYJIHUYECTBE CO
CBEPCTHUKAMH,
CTapUIMMH U
MJIQIITAMHY B
o0pa3oBaTebHOM,
OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO-
HCCIICI0BATEIbCKOM,
TBOPUYECKOH U IPYTUX
BHJIAX JEATCILHOCTH

YMEHHE SICHO, TOUHO,
IPaMOTHO U3J1aratb
CBOM MBICJIU B YCTHOHN
Y IICBMEHHOU peyH,
ITOHMMATb CMBICI
IIOCTaBJICHHOM 3aJ]a4H,
BBICTPanuBaTh
apryMeHTaluIo,
IIPUBOJUTH IIPUMEPBI
1 KOHTPIIPUMEPHI

HCIIOJIB30BaTh
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Pemrenue 3agau.

puoOpEeTEHHBIE
3HAHUS U YMCHHUS B
MPaKTUYECKOU
NEeSTEIbHOCTH U
MOBCEIHEBHOM JKU3HU
JUTSL MOJICTTUPOBAHUS

MPaKTUYECKUX
CUTyalHil U
>0 UCCIe0BaHUS
MTOCTPOEHHBIX
MOJIETIEN C
HCII0JIb30BaHUEM
amnmnapara reoMeTpuun
KonTpoabHas
padota Ne4 no yMeHUe
51 | reme «/lmmua KOHTPOJIUPOBATh
OKPY’KHOCTH U MPOLECC 1 pesyIbTaT
IJIOIAAb KPYra» yueOHoM )
Ananus MaTeMaTH4YECKON
52 | KOHTPOJbHOM ACSATeIbHOCTH

pabotsl. Permenue
3azad.

Texnonozuu: 310poBbecOepekerus, IMPPEpPeHINPOBAHHOTO OAX0a B 00y4EHHH, TO3TAITHOTO (POPMUPOBAHUSI YMCTBEHHBIX JEHCTBHI, HCCIe10BATENbCKON
JeSITEIbHOCTH, CAMOJMArHOCTUKH, KOMMYHUKALIMOHHBIE TEXHOJIOTUU

6. JIBukenus. 10 yacon

53 ITonsTie
JIBIOKEHUA.

54 CBoiicTBa
JBIDKEHUH.

55 Pemenne 3amgau.

ITo3zHakOMUTH
Y4YaImuxcs ¢
MOHSITHEM
JOBUXKEHUSA U €TI0
CBOMCTBaMH, C

Onpenenenue
ABUXCHUS U €T0
CBOMCTBA;
IIpUMEPBHI
JIBUKCHUS:

OOBSCHSTD,
9TO TAKOE
oToOpa>keHne
IUIOCKOCTH Ha
ce0s1;

Kontpomuposate
JENCTBHS MapTHEpA.

VYuyurtelBaTh

HCII0JIb30BaTh
pHOOpETEHHbIE
3HAHUA U YMEHUS B
MIPaKTUYECKON
JESTENBHOCTH U
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56 | [lapamienbHbii
MIEPEHOC.

57 | IloBopor.

58 Pemenue 3agay.

59 Pemenue 3amauy.
Pemenue 3amau.

60

OCHOBHBIMH
BUIaMH
BM>KEHUI, CO
B3alIMOOTHOIIIE
HUSAMHU
HaJIO0XXCHUN U
OBUYKEHUH.

oceBas u
[eHTpaIbHAS
CUMMETpUH,
napajuieJIbHbIN
IIEepEeHoC U
MOBOPOT;

MpU ABUKEHUU
nmro0ast purypa
MEePEXOaUT B
paBHYIO el
¢urypy;
SKBUBAJICHTHOCT
b MOHSITUM
HaJIOKEHUS U
JIBHOKCHUS

CTPOUTH
o0passl puryp
npu
CUMMETPHUSIX,
napajuieaIbHOM
HEPEHOCE U
OBOPOTE;
peuiatb
3a7a49u C
OPUMEHEHUEM
JOBHMKCHUH.

IIPaBUJIO B
IUIAaHUPOBAHUU U
KOHTpOJIEe criocoba
pelLieHus.

Bnaners oOmumm
OpuEMOM
peuieHus 3aaad4.
Ctpouts peueBoe
BBICKA3bIBaHUE B
YCTHOHM U
MUCbMEHHOM

dbopwme.

IOBCEIHEBHOM KU3HU
JUTSL MOJICTTUPOBAHUS
MPAKTUYECKUX
CUTyalHil U
HCCIIeIOBAHUS
MMOCTPOEHHBIX
MOJIEJIEN C
HCII0JIb30BaHUEM
amnmnapara reoMeTpuu

¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOINICHHUS K YYCHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTH
oOydJaronmxcs K
CaMOpPa3BUTHIO U
caMo00pa30BaHUIO Ha
OCHOBE MOTHBAIINHU K
00y4YeHHIo U
MMO3HAHUIO, BEIOODPY
JaJbHEUIIEr o
oOpazoBanus Ha 0aze
OPUEHTHPOBKU B MUPE
npodeccuit u
npodecCuoHaNbHBIX
MPEAIOYTEHU,
OCO3HAaHHOMY
MTOCTPOEHUIO
VHIUBUyaTbHON
o0Opa3oBarenbHON
TPACKTOPHUU C YIETOM
YCTOMYMBBIX
MO3HABATENIbHBIX
WHTEPECOB
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KonTposabHas

61 | paGora NeS mo
TEMe
«JIBHKEHUSD
AHanu3

62 | KOHTPOJbHOM

pabotel. Permenue
3ajau.

yMEHUe
KOHTPOJIMPOBATH
MPOLECC U PE3YJIBTAT
y4ueOHOI
MaTeMaTHUYeCKOM
JIeATEILHOCTH

Texnonozuu: 310poBbecOepekenus, IMPPEpPeHINPOBAHHOTO MOAX0a B 00yUSHHUH, TO3TAITHOTO (POPMUPOBAHUSI YMCTBEHHBIX JCHCTBHI, HCCIEeI0BATENbCKON
JeSITeIbHOCTH, CAMOJIMArHOCTUKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

7. IloBTOpeHue. 6 yacos

63 Pertenne 3aga4 Ha
MTOBTOPEHHE.

64 Perienne 3aga4 Ha
MTOBTOPEHHE.

65 Pertenne 3aga4 Ha
MTOBTOPEHHE.

66 Perienne 3aga4 Ha
MTOBTOPEHHE.

67 Pemenue 3amau Ha
MTOBTOPEHHE.

IToBTOpEeHue,
00o0menue u
cucreMaTu3anus
3HaHWM, YMEHUH
Y1 HaBBIKOB 3a
KypC Fr€OMEeTpHUU
9 knacca.
IToaroroska k
oro.

OTBeYaTh Ha
BOITIPOCHI 11O
H3Y4YEHHBIM B
TEUYCHHUE T0JIa
TEMAaM,
MIPUMEHSATH BCE
H3Yy4YEHHBIE
TEOPEMBI MIPU
pElIeHnH 3a/1aY;
pemiarhb

VYuuThIBaTh pa3Hble
MHEHUS U
CTPEMUTHCS K
KOOPAUHALINH
Pa3IMYHBIX MO3ULUAN
B COTPYIHUYECTRBE.
Cnymars ApyTHx,
NBITaThCS

HCII0JIb30BATh
IPUOOpPETEHHBIE
3HAHUS U YMEHUS B
IIPAaKTUYECKON
JIESATEIIBHOCTH U
ITOBCETHEBHOM KU3HU
JUIsI MOZEIINPOBAHHUS
MPAKTUYECKHUX
CUTYalUil U
HCCIIEA0BAHUS
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68

Pemrenue 3agad Ha
MMOBTOPEHHE.

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

OPUHUMATH JPYTYIO
TOUKY 3peHUS, ObITH
TOTOBBIM U3MEHUTh

CBOIO TOUKY 3PEHHUS.

Ocy1iecTBIsITh
HTOT'OBBIN U
MOIIIarOBLIN
KOHTPOJIb 110
pe3yJibTaTy.
Bnocuts
Heo0X0oInuMBIE
KOPPEKTUBBI B
JIefiCTBHE TTOCIIE €Tr0
3aBEPIICHHS Ha
OCHOBE y4€Ta

MTOCTPOEHHBIX
MOJEJICH ¢
HCIOJIb30BaHUEM
amnmapara reoMeTpuu
(dhopmupoBaHue
OTBETCTBEHHOI'O
OTHOIIIEHUS K YUCHHUIO,
TOTOBHOCTHU U
CIIOCOOHOCTHU
oOydJaronmxcs K
CaMOpPa3BUTHIO U
caM000pa30BaHMIO Ha
OCHOBE MOTHBAI[UH K
0oOy4eHHIO U
[IO3HAHUIO, BBIOOPY
HalIbHEHIIEero

XapaKxtepa oOpa3oBaHus Ha Oa3e
C/I€IaHHBIX OIIMOOK. OPHCHTHPOBKH B MHDG
IposoauTs npodeccuii u
CpaBHCHHE, npodecCHOHATBHBIX
CCPHALIHIO 1 MIPEATIOYTEHUH,
KJIacCU(UKAIUIO 110 OCO3HAHHOMY
3a/aHHbEIM MOCTPOSHHIO
KPHTCPHAM. WHJUBUyaJIbHOU
AHAIM3MPOBATH oOpa3oBarenbHON
YCIIOBHA 1 TPAEKTOPUU C YUETOM
TpeOoBaHUS 3ajau. VCTONTHBEIX
MO03HABATENbHBIX
WHTEPECOB

Texnonozuu: 3HOpOBBCC6Cpe)KCHI/ISI, I[I/I(I)(bepeHI_II/IpOBaHHOFO noaxoaa, neaaroruka COTpyaHu4eCcrea, CaMOJAUarnoCTUKU 1 CaMOKOPPCKIIUN
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