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IHosicHuTEIbHAA 3aIIUCKA

1.1 Cratyc nporpammsl

Pabouas mporpamma npenmera «I'eomerpus» aisa 9 kaacca HOY «MexayHapoHas 1IKoJia
AJUIA TIPUMA» wna 2020-2021 y4eOHbIH TOA  SBIAETCS HOPMATUBHBIM  JJOKYMEHTOM,
NpeJHa3sHAuYCHHBIM I peaiu3aluu TpeOOBaHW K MHUHHUMYMY COAEp)KaHUS OOydeHHs M YpPOBHIO
MOJrOTOBKH oOywaromerocsi no npeamery «I'eomeTpus» B cOOTBETCTBHU ¢ YueOHbIM IutaHom YOV
«Mexnynapoanas mkona AJIJIA [IPUMA» na 2020-2021 yaeOHblii rof.

Hannas pabouast mporpamma paspaboTaHa B COOTBETCTBMHM C  METOJUYECKUMHU
pexoMenaanusaMu MunHucTepcTBa 0Opa3oBaHusi U Hayku P® mo paspaboTke pabouyux mporpamm, a
TaK)K€ B COOTBETCTBMM C LieisIMHM U 3anadamu IIporpammsel pazsutus YOV «MexayHapoaHas mKosa
AJUIA TTPUMA>» 1 y4uThIBa€T OCHOBHBIE TIOJOXKEHHUS MPOTrpaMMBbl (TpeOOBaHMS COLMANIBHOTO 3aKasa,
TpeOOBaHUS K BBHIIYCKHHUKY, LI U 33Ja4l 00pa3oBaTelIbHOTO IMpOlecca, OCOOCHHOCTH Y4eOHOTO
IJIaHA IIKOJIBI).

Pabouas mporpamma mo reomeTpum 1Jsi 9 Kjaacca pazpaboTaHa Ha OCHOBE CIIEYIOLIHX
HOPMATHBHO-IIPABOBLIX TOKYMEHTOB:

e 3axoH «O0 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 roga Ne273-D3, c1.32.

m.2.7.

o OenepanbHbI 0a3uCHBIN yUeOHBIHN MI1aH 0011e00pa30BaTEIbHBIX YUPEKICHUI.

o OenepalbHbIl  MepeueHb Y4eOHMKOB, yTBEP)KICHHBIM  mpukazoM MuUHHCTEpCTBA
npocserieHust PO, pekoMeH10BaHHBIX (IOMYIIEHHBIX) K UCIOJIB30BAHUIO B 00pa30BaTEIbHOM IpOLIEcce
B 001eo0pa3oBarenbHbIX yupexaeHusx Ha 2020/2021 yueOHblii rof.

® V4eOHO-MeTOoAHYeCKHI KOMILIEKT: «I'eomerpus 7-9», aBT. ko/uiekTHB JI.C.ATaHacsIH
U 1p., PeKOMEH10BaHHbII MuHucTepcTBOM mnpocsBeumienus Pd.

e VYcraB u obpazoBarenbHble nporpammbl HOY «Mexnynapoanas mkona AJIJIA TIPUMAY,
[Tonoxxenne o paboueil mporpamme nenarorundeckux padotHukoB YOV «MexayHaponHas HIKOJa
AJIJIA ITPUMA» (Ilpukas Ne 2.1 ot 28.08.2018 1.).

HanHas paboyas mporpamMMa 1o reoMeTpuu A5 9 Kiaacca pazpaboTaHa B COOTBETCTBUU:

¢ TpeboBaHUAMH (eIepaTbHOr0 IroCyIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO OOIIETro
obpaszoBanust (PexepanbHbIi TOCYJApCTBEHHBIN 00pa3oBaTEeNbHBIA CTaHJAPT OCHOBHOTO OOIIETro
oOpaszoBanus. - M.: [Ipocsemenue, 2011)

¢ TpeboBanuaMU KoHuenmu pa3BuTHs MaTeMaTuieckoro obOpasoBanus B PO (ot 24 nexabps 2013r.
Ne2506-p.);

¢ pexkoMeHaauusMu aBTopckod nporpammbl (JI.C.AtanacsH u np., «M3ydenume reomerpunm B 7-9
kiaccax». — M.: [IpocBemenune, 2017.);

¢ pexomeHganuaMu [Iporpammel o61eo0pazoBatenbHbIX yupexkaeHui. (T.A.bypmuctposa. ['eomerpus.
C6opuuk pabouunx nporpamm 7-9 kiaccsl. M.: Ilpocsenienue, 2014 rox);

¢ Bo3MmoxHocTIMU YMK «I'eomerpus 7-9 xnacce». ABT. xosnektuB: JI.C.Atanacan um ap. — M.:
IIpocemenue, 2017.

Pabouas mporpamMma BBITIOJTHSET JBE OCHOBHBIC (D)YHKIINU:

o Hugpopmayuonno-memoouuecxkasn byHKIMSA MIO3BOJISIET BCEM y4acTHUKaM
00pa3oBaTeNFHOIO Tpoliecca MOJYYUTh MPEACTABICHUE O LENIX, COJACpXKaHWHM, OOILIel cTpaTeruu
00y4yeHHs, BOCIIUTAHUS U PA3BUTHS YUALIMXCS CPEICTBAMH JAHHOTO Y4€OHOTO MpeIMeTa.

J Opzanuzayuonno-nnanupyrouwiaa (GyHKIUS TOpeAycMaTpUBaeT — BBIJCICHHE  3TaIloB
oOydeHusi, CTPYKTypHpPOBaHHE Y4YeOHOTO MaTepuana, OIpeAelieHHEe ero KOJIMYECTBEHHBIX U
KaUCCTBCHHBIX XAPAKTCPUCTUK HA KAXKIOM U3 3TAIIOB, B TOM YUCIIC OJId COACPIKATCIBHOI'O HAIMOJIHCHUA
MIPOMEKYTOYHON aTTECTALNH YUAILUXCA.

1.2 O0mas xapakTepucTHKa y4e0HOro npeamera

MaremaTnueckoe o00pa3oBaHME€ B OCHOBHOW IIKOJE CKJIAABIBACTCS M3  CIEAYIOIIUX
coJiepKaTeIbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUS OJIOKOB): apugmemuxa; anzedpa; zeomempus;
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JIeMeHmMbl  KOMOUHAMOPUKU, MeopUl GEepoAMHOCMeEll, Cmamucmuky u Jao2uku. B cBoel
COBOKYITHOCTH OHHM OTpa)aloT OOraThlii ONMBIT OOy4eHUs MaTeMaTHKE B HAIled CTpaHe, YUUTHIBAIOT
COBPEMEHHBIE TEHACHLUMU OTEYECTBEHHOW M 3apyOeXHOM IIKOJBI W MO3BOJISIOT pealnu30BaTh
MIOCTaBJICHHBIEC TEepe/l IIKOJbHBIM OO0pa30BaHHEM IeNId Ha HH()OPMAIMOHHO €MKOM M MPAKTUYECKH
3HaYMMOM Marepuaje. DTU coJepKaTelbHble KOMIIOHEHTHI, Pa3BHBasCh Ha NPOTSHKEHHHM BCEX JIET
00y4YeHHs, ECTECTBEHHBIM 00pa30M MEepeIuIeTalTCs U B3aUMOJICHCTBYIOT B yU€OHBIX Kypcax.

I'eomeTpusi — oaMH M3 BaXHEHIIMX KOMIIOHEHTOB MaTeMaTH4ecKoro ooOpasoBanus. OHa
HeoOXoauMa il MPUOOpPETeHUs] KOHKPETHBIX 3HAHMHA O MPOCTPAHCTBE W MPAKTUYECKH 3HAUYUMBIX
yMeHu#, GOpMHpOBaHUS  A3bIKA  ONHCAHUS  OOBEKTOB  OKPYXKAIOIIETO  MHUpPA,  Pa3BUTHS
MPOCTPAHCTBEHHOTO BOOOpPaXXEHHUS W HMHTYHIMH, MaTeMaTHYECKOW KyJIbTYphl, 3CTETHYECKOTO
BOCIIUTAHMS yvamuxcs. VM3ydeHne reoMeTpud BHOCHUT BKJIAJ] B Pa3BUTHE JIOTMUYECKOTO MBIIIJICHUS, B
(dbopMHpOBaHUE TOHATHS JOKAa3aTeIbCTBA.

B kypce reomerpum 9-ro kaacca popmupyercs noustue Bekropa. Ocoboe BHUMaHUE yIENIeTCs
BBITIOJIHEHUIO OTIEpalliii Ha/Jl BEKTOPaMU B T€OMETPUYECKOl (opme. Yyarmuecs IOMONHSAIOT 3HAHUS O
TPEYroJbHUKAX CBEACHUSMH, O METOJaX BBIUMCIICHHUS 3JEMEHTOB IPOU3BOJIBHBIX TPEYTOJbHUKAX,
OCHOBAHHBIX Ha TEOpeMax CHHYCOB M KOCHHYCOB. JlaroTcs CHCTeMaTH3UpPOBAHHbBIE CBEACHUS O
NPAaBUJIBHBIX MHOTOYTOJIbHMKAaX, 00 OKPYXHOCTH, BIHCAHHOW B MpPaBHJIbHBIH MHOTOYTOJIBHUK H
onucanHoil. Oco0oe MeCTO 3aHMMAET pelIeHUE 33/1a4 Ha pUuMeHeHue ¢popmyd. [laroTcs nepBbie 3HAHUS
0 JIBIDKEHUH, MTOBOPOTE U MapajuiesibHOM mnepeHoce. Cepbe3Hoe BHUMaHHE yaenseTcs: (OPMHPOBAHUIO
YMEHHUH paccykaaTh, efaTh MPOCThIE T0Ka3aTeNbCTBA, 1aBaTh 00OCHOBAHHUS BBITIOIHIEMBIX JEHCTBUI.
[TapannenbHO 3aKIagbIBAIOTCS OCHOBBI JUISI H3YYEHHUS CHCTEMaTHYECKHMX KypCOB CTEPEOMETpHH,
(GU3UKH, XUMHUH U IPYTHX CMEXHBIX IIPEIMETOB.

Kypc xapakrepusyercsi pallMOHAJIbHBIM COYETAHUEM JIOTHUECKOW CTPOTOCTH U T€OMETPUYECKOM
HarJSIIHOCTU. YBEIMUYMBACTCS TEOpeTHYecKas 3HAYUMOCTh HM3Y4aeMOro MaTepuana, pPacIIMPSIOTCS
BHYTPCHHUE JIOTUYECKHUE CBS3UM Kypca, IOBBILACTCS pPOJIb JCIYKIHH, CTEleHb a0CTPaKTHOCTH
M3y4aeMoro MaTepuala. Yyalluecsl OBJIaJeBalOT MPUEMaMU aHAIUTHKO-CHHTETHUECKOW NesTETbHOCTH
IpU JO0Ka3aTeNbCTBE TEOpEM M pemeHuH 3agad. CHCTeMaTHYeCKOe H3JI0KEHHE Kypca IO3BOJISET
POAOIDKUTH paboTy Mo (GOPMHUPOBAHUIO MPEICTABICHUN YUYaIIUXCS O CTPOCHHM MaTeMaTHYECKOM
TEOpHH, O0ECIEYMBAET pa3BUTHE JIOIMYECKOTO MBIIIJICHUS IIKOJIBHUKOB. M3MokeHne wmarepuaia
XapaKTepu3yeTcsi MOCTOSIHHBIM OOpallleHHeM K HarJIiJHOCTH, UCIOJIb30BAHUEM PUCYHKOB U YepTEkKei
Ha BceX OJTamax oOy4YeHHs U pa3BUTHEM TEOMETPHUYECKOW MHTYMIMHM Ha JSTOH OCHOBE.
LenenanpasieHHoe oOpalieHue K MpUMepaM U3 MPAKTUKU Pa3BUBACT YMEHHUS YYAIUXCS BBIWICHSTDH
reoMeTpuueckue GaxkTsl, POPMbI, U OTHOLICHHUSI.

OOpa3zoBarenbHbIE M BOCIUTATENbHbIE 337a4ll OOYYEHHMS T'E€OMETPUU JOJDKHBI PeIIaThCs
KOMIUIEKCHO C Y4YeTOM BO3PAaCTHBIX OCOOEHHOCTEH 0OydYaroumuxcs, CIeUu(pUKd TEOMETPHH Kak
y4eOHOro IpeaMeTa, ONpPENeNIonero e€ pojib U MECTO B OOIIeH CUCTeMe HIKOJIBHOrO OOydeHUs U
BocriuTanus. llpu miaaHMpOBaHUM YpPOKOB CIEAyeT MMETh B BHUJY, YTO TEOPETUYECKHI MarepHai
OCO3HAETCs M YCBAaMBACTCA NPEUMYIIECTBEHHO B Mpoliecce pemeHus 3agad. OpraHusys perieHue
3aja4, 1enecoo0pa3Ho IIMpPe HCIONb30BaTh AU(p(epeHINPOBAaHHBIN MOAX0A K ydammMcs. BaxHbIM
YCIIOBHEM IPAaBUIILHON OpraHM3alUU y4eOHO-BOCTIMTATEILHOTO MPOLIECcca SIBJISAETCS BHIOOp yuuTeneM
palMoOHANBbHOW CHCTEMBl METOJOB M TPHEMOB O0y4eHHs, COalTaHCUPOBAHHOE COUYCTaHHE
TPAaJUIMOHHBIX M HOBBIX METOJOB OOYYEeHMs, ONTHUMHU3UPOBAHHOE IMPHUMEHEHHE OOBSICHUTEILHO-
WUTIOCTPUPOBAHHBIX M H3BPUCTHUECKUX METOAOB, HCIOJb30BaHHWE TexHWdyeckux cpenctB, UKT -
KOMIIOHEHTa. Y4eOHBIH poliecc He0OX0IMMO OPHEHTUPOBATh HA PAIlHOHAIIEHOE COYETAHNE YCTHBIX U
MUCHMEHHBIX BUIOB paboThl, KaK MpH H3yYCHHHM TEOPUH, TaK M NpU pelIeHHH 3a1ad. BHuMaHue
yUuTeNsl TOJHKHO OBITh HAIpaBJICHO Ha Pa3BUTHE PEUYM ydallUxcs, (OPMHPOBAHUE Y HUX HABBIKOB
YMCTBEHHOT'O TpyJAa — IUIAHUPOBAHUE CBOEH pabOThI, MOMCK PALMOHAIBHBIX MyTed €€ BBIOTHEHHUS,
KPUTHYECKYIO OLIEHKY pe3yJIbTaTOB.

1.3 OcHoBHBIE LU Kypca:
-OBJIaJICHHE CUCTEMON MaTeMaTHYECKUX 3HAHUI U yMEHU, HEOOXOAUMBIX B IPAKTHYECKON
NesITebHOCTH, TIPOJIOJKEHUSI 00pa30BaHMS;
-IPHOOpPETEHHE OIBITA TNIAHMPOBAHUS M OCYIIECTBICHUS AJITOPUTMUYECKON eI TEbHOCTH;
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-OCBOCHUE HABBIKOB U YMEHUI NMPOBEICHHUS JOKA3aTEIbCTB, 000CHOBAaHUS BHIOOpA peIICHUH;

-IPHOOPETEHNE YMEHHH SICHOTO ¥ TOYHOTO U3JIOKEHUS MBICIICH;

-pa3BUTh MPOCTPAHCTBEHHBIC MPEJICTABICHUS U YMEHHUS, IOMOYb OCBOUTH OCHOBHBIC (DAKTHI U
METO/bI IIJIAHUMETPUU;

-HAY4YUTh MIOJIb30BATHCA F€OMETPUUECKUM S3BIKOM JUISl OIIUCAHUS IIPEIMETOB.

B ocHOBY kypca reomeTpun 1715 9 Kiacca MoJj0KeHbl TaKie MPUHIMUIIBI KaK:

e [lenocTHOCT, M HEMPEPHIBHOCTH, O3HAYAIOIIME, YTO JAaHHAs CTYNEHb SIBIISETCS BaXKHBIM
3BEHOM €JIMHOI OOIIEIIKOIBHOM MOTOTOBKH M0 MaTeMaTHKE.

e Hay4HOCTh B COYETaHHUU C JOCTYIHOCTBIO, CTPOTOCTb M CHCTEMATUYHOCTb H3JI0KEHUS
(BKJIIOUEHHE B cO/Iep)KaHUe (PyHAaMEHTAIbHBIX ITOJIOKEHUH COBPEMEHHON HayKH C yYETOM BO3PACTHBIX
ocoOeHHOCTeH 00ydaeMbIX).

e [IpakTUKO-OpMEHTHPOBAHHBIA  MOAX0A,  oOecneuuBarOIMi  OTOOpP  COZepIKaHus,
HaNpaBJICHHOTO Ha pelleHHe MPOCTEHIINX MPAKTHUECKUX 3a7au IUIAHUPOBAHUS JEATEIbHOCTH, MTOMCKA
HY>KHOU MH(OpMaIUH.

e [lpunnun pasBuBaroniero o0y4yeHus (oOyueHHEe OPHEHTHUPOBAHO HE TOJBKO Ha MOJTy4YEeHUE
HOBBIX 3HAHHMH, HO M AaKTHUBH3AIMIO MBICIUTEIBHBIX IPOLECCOB, (OPMHUPOBAHUE U PA3BUTHE Y
IIKOJIBHUKOB OOOOIIEHHBIX CIIOCOOOB JEATENbHOCTH, (OPMHUPOBAHUE HABBIKOB CAMOCTOSATEIBHOM
paboThI).

1.4 3agaum o0yueHus:

- Y4uTh yqamnxc;l BBITIOJIHATH I[eflCTBPISI Haa BGKTOpaMI/I KaK HaHpaBJIeHHI:IMI/I 0Tp€3KaMI/I;

-IIOBHAKOMHUTH C UCIIOJIB30BAHUEM BGKTOpOB U METOJda KOOpI[I/IHaT HpI/I pGIJ_IeHI/II/I FeOMeTpI/I‘IeCKI/IX
3aj1a4;

- pa3BUTh YMEHUE yUYaIUXCs IPUMEHATh TPUTOHOMETPUUECKUH armnapar Mpu PeLICeHUH
F€OMETPUUYECKHX 3a/1a4;

- PacCLIMPUTE 3HAHUA YYaIlNXCS O MHOTOYIOJIbHUKAX;

- paCCMOTpeTb IIOHATHUSA OJINHBI Opr)KHOCTI/I U rJiomaan prra JJISA UX BBIYMCIICHUSA

-IIOBHAKOMUTH yqaumxcsl C IOHATHUEM IOBHUXCHHUA HU €TI0 CBOﬁCTBaMH Ha IINIOCKOCTH:
CHUMMETPHUAMH, ITapAILIEIbHBIM IIEPEHOCOM, IIOBOPOTOM,;

- BBIJCIUTH OCHOBHBIE METOJBI JIOKA3aTeIbCTB, C IMEJIbI0 OOOCHOBaHHUsS (OMPOBEPKEHHS)
YTBEPKIACHUM U JUIs PELICHUs psia TEOMETPUUECKUX 3a/1a4;

- Y4uTH HpOBOI[I/ITB paccyxc;[eHmI, I/ICHOJIB3y51 MaTeMaTI/I‘IeCKI/Iﬁ SA3BIK, CChLI1AsACh Ha
COOTBETCTBYIOIINE T€OMETPUUECKUE YTBEPIKICHNUS,

- HCTIOJIB30BATh aNreOpanyecKuil anmapaT Al pelIeHusl TeOMETPUIECKIX 3a]1a4;

- 1aTh HAYAJIBHOC HpGIICTaBJIeHI/IG O TClIax " HOBCpXHOCTHX B HpOCTpaHCTBe.

KonTtponbHbie paboThl HarlpaBieHbl Ha TPOBEPKY YPOBHS 6a30BOM MOJTOTOBKH yUYaIIUXCs, a
TaKke Ha T PepeHIMPOBaHHYIO IPOBEPKY BIaJACHUS (OPMATIHHO-ONEPATUBHBIM MaTEMaTHYECKIM
anmapaTroMm, CHocOOHOCTh K MHTErPally 3HaHUI 110 OCHOBHBIM TeMaM Kypca.

IIpomMexXyTOYHBIM  KOHTPOJIb ~ 3HAHUM  OCYIIECTBISIETCS € IIOMOIIBIO  IIPOBEPOYHBIX
CaMOCTOSITENIbHBIX paboT, AIEKTPOHHOTO TECTUPOBAHUS, TPAKTUIECKUX PadoT.

1.5 OcHoBHBIE pa3BUBaOIIHE U BOCIUTATEIbHbIE LEJIN
PasBurne:
e  SIcHOCTHM M TOUYHOCTHU MBICIIY, KPUTUYHOCTH MBILUIEHUS, UHTYULUH, JIOTHYECKOTO
MBIILITIEHMS], SJIEMEHTOB AJITOPUTMHUECKOMN KYJIBTYpbI, IPOCTPAHCTBEHHBIX IIPEICTABICHUM,
CIIOCOOHOCTH K MPEOA0JICHUIO TPYIHOCTEH;
e  MaremaTuuecKkou peuu;
e  CeHcopHO cdepbl; TBUTATEIbHOW MOTOPUKHY;
° Baumanusa u namsTu;



e  HaBpikoB caM0 1 B3aUMOIIPOBEPKHU.

@opMupoBaHHUe TIPEICTABICHUN 00 UCSIX U METOJ]aX MAaTEMATHKHU KaK YHUBEPCATBHOTO SI3bIKA
HayKU U TEXHUKU, CPEACTBA MOJICTTUPOBAHUS SIBICHUN U MTPOLIECCOB.

Bocnuranmne:

e  KynbTypbl INYHOCTH, OTHOIIEHUSI K MATEMATHKE KaK K YaCTH OOIEYeIOBEYECKON KYIbTYPHI,
MMOHUMaHKE 3HAYMMOCTHA MAaTEMATHUKH JJIsI HAYYHO-TEXHUYECKOTO MTPorpecca;

° BoneBrix Ka4ecTs;

e  KomMMmyHHKaOenpHOCTH;

° OTBETCTBEHHOCTH.

1.6 TpeGoBaHus K YPOBHIO NOATOTOBKH y4aIllNXCH:

Ha ocnoBanuu tpebGoBanmii ['ocynapcTBeHHOro 0Opa3oBaTeNbHOTO CTaHAApTa B COACPKAHUU
MIPEATIONAracTCsl PEAJM30BaTh AKTyaJbHbIE B HACTOALIEE BpeMs KOMIICTCHTHOCTHBIN, JMYHOCTHO
OpPUEHTUPOBAHHBIN, EATEIBHOCTHBIN MTOIX0/Ibl, KOTOPBIE ONPEAEIIAIOT 324241 00y4eHH:

° [TpogomkuTh OBJIAJEHUE CUCTEMON T€OMETPUIECKIX 3HAHUN U YMEHUHN, HEOOXOUMBIX IS
NPUMEHEHUSI B IPAKTUYECKOM MESITENBHOCTH, HW3YUYEHHMS CMEXKHBIX JIUCUUIUIMH, IPOAOJIKEHUS
o0Opa3oBaHUs.

o [IpomomKUTh  MHTEIJIEKTYallbHOE  pa3BUTHE, (OpMHUpOBaHHE KAuyecTB  JIMYHOCTH,
HEOOXO/MMBIX YEJIOBEKY JIsi TOJHOLICHHOW XM3HM B COBPEMEHHOM OOIIECTBE; SICHOCTU M TOYHOCTH
MBICJIM, KPUTUYHOCTH MBIIUIEHHS], UHTYHUILIUH, JJOTHUYECKOTO MBILUIEHHUS, JJIEMEHTOB aJIFOPUTMHUYECKON
KYJIbTYpBI, IPOCTPAHCTBEHHBIX MPECTABICHUHN, CIIOCOOHOCTH K IPEOIOJICHHUIO TPYAHOCTEH;

o ®opmupoBaHue TpeACTaBICHUH 00 HIEsX W METoJaX MaTeMAaTUKU KaK YHHUBEPCAJIbHOTO
SI3bIKA HAYKU U TEXHUKH, CPEACTBA MOJEIUPOBAHUS SBICHUN U IIPOLIECCOB;

L4 Bocmuranne KYJbTYPBbI JIMYHOCTH, OTHOIICHUC K TeoOMETpUUn Kak K qaCTu
OGL[IC‘-ICJIOBC‘-IGCKOﬁ KYyJbTYpbl, NOHUMAHHUC 3HAYMMOCTU TCOMCTPHU IJId HAYYHO-TCXHHUYCCKOI'O
nporpecca.

B xome mpenomaBanus reomerpud B 9 Kiacce, paboThl Haa (HOPMUPOBAHMEM Y YUAILIHXCS
NEPEUYHCICHHBIX B MpOrpaMMe 3HAHUM M YMEHHWH cieayeT oOpaiiaTte BHHUMaHHE Ha TO, YTOOBI OHH
OBIIQ/ICBAJIM YMEHUSIMH OOIIey4eOHOro Xapakrepa, pa3HOOOpa3HBIMH CIIOCOOAMHU JIESTENBHOCTH,
IpUoOpETaIH OMbIT:

° IJIAHUPOBAHUS U OCYILECTBIEHUS AJITOPUTMHUUECKON EATEIBHOCTH, BBIIIOJHEHHS 3aJaHHbBIX
Y KOHCTPYHMPOBAHUS HOBBIX aJrOPUTMOB;

° OBJAJEBAIM TNPUEMAMH AHAIUTUKO-CHHTETUYECKON JESITEIBHOCTA IPU J0KA3aTEIbCTBE
TEOPUU U PELICHUH 3a]1a4;

° [[EJICHANPABICHHO O0palauch K TpUMepaM W3 TMPaKTUKH, YTO pPa3BUBACT YMCHHUS
y4Yaluxcs BBIYJICHATh TeoMeTpudeckre (akTol, GOpMBI W OTHOIICHUS B TpPEaMETaX U SIBICHUIX
NEHCTBUTENLHOCTH, HCIIOIB30BANIN SI3bIK TE€OMETPUH ISl UX OMMCAHUS, MPUOOPETAIN OMBIT MCCIEA0Ba-
TENBCKOW JESATENHOCTH, PAa3BUTHUS HJEH, MPOBEACHUS DKCIEPHUMEHTOB, OOOOIICHHS, TMOCTAHOBKU U
(hopMynHpOBaHHS HOBBIX 33]1a4;

° SICHOTO, TOYHOT'0, TPAMOTHOT'O M3JIOKEHHSI CBOMX MBICIIEH B YCTHOM M MUCBMEHHOM pEUH;
MPOBEJICHUS J0KA3aTEeNbHBIX PACCYKIIEHUHN, apryMEHTAINi, BRIABMKCHHUS TUTIOTE3 U UX 0OOCHOBAHUS;
MOWCKA, CUCTEMATH3AIH, aHAIN3a U KiIacCHPUKAIMU HWH(DOpMAIHK, UCTIOIB30BAHUS PAa3HOOOPAa3HBIX
MH(OPMALIMOHHBIX HCTOYHUKOB, BKJIIOYAs YYeOHYI0 U CIPABOYHYIO JIUTEPATYPy, COBPEMCHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTUH.

B pezynomame uzyuenus oannozo Kypca odyuaouuecs 0014cHbl yMemv/3Hamy:

o 3HaTh OmpeAeNeHUs BEKTOpa M PaBHBIX BEKTOPOB; M300pa)kaTb M 0003HauaTh BEKTOPHI,
OTKJIaJbIBATh OT JAHHOW TOUKH BEKTOP, PaBHBIM JaHHOMY; YMETh PEIIaTh 3aauu.
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o YMeTb OOBACHUTH, KaK ONpeAenseTcs cymMMma ABYX M 0ojee BEKTOPOB; 3HATh 3aKOHBI
CJIIOKE€HUsI BEKTOpPOB, OIIPEACIICHHE DPA3HOCTH [BYX BEKTOPOB; 3HATh, KAKOM BEKTOpP Ha3bIBACTCS
MIPOTHBOIOJIOXKHBIM JaHHOMY; YMETh CTPOMTH CyMMY JABYX M Oojiee JaHHBIX BEKTOPOB, IMOJb3YSCh
IIpaBUJIaMU TPEYT'OJIbHMKA, IapajljIeorpaMma, MHOIOYIOJIBHMKA, CTPOUTH Pa3HOCTb JBYX JaHHBIX
BEKTOPOB; YMETh PEIIATh 3a4a4H.

o 3HaTh, KAaKOW BEKTOp Ha3blBacTCs MPOMU3BEACHMEM BEKTOpa Ha UHUCIO; YMETh
(opMyIHpOBaTh CBOWCTBA YMHOKEHHUSI BEKTOpA Ha YHMCIIO; 3HATh, KAKOM OTPE30K HA3bIBACTCS CPEIHEH
JMHUEH Tpanenuy; yMeTb (pOpMyJIHpoBaTh U TOKa3bIBaTh TEOPEMY O CPEIHEH JIMHUU TPAICUH; YMETh
pelars 3a1a4u.

o 3HaTh (HOPMYIMPOBKH M JIOKA3aTEIbCTBA JEMMbI O KOJUTMHEAPHBIX BEKTOpaxX W TEOPEMBI O
Pa3IOKEHUU BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOpaM, IPaBWIA JEUCTBUM HaJ BEKTOpPaMHU C
3alaHHBIMUA KOOPAMHATAMU; YMETh pEIIaTh 3a1a4u.

o 3HaTh U yMeTb BBIBOJUTH (POPMYJIBI KOOPAMHAT BEKTOpA Yepe3 KOOPAMHATHI €ro KOHIA U
Hayaja, KOOpAUHAT CEPEIUHbl OTPE3Ka, JUIMHBI BEKTOPAa U PACCTOSHUSA MEXKIY IBYMs TOYKAMH; YMETh
pelaTs 3a1a4u.

o 3HaTh U yMETh BHIBOAUTH YPABHEHUS OKPYKHOCTHU U IPSIMOM; YMETh CTPOUTH OKPY>KHOCTH U
IpsIMbIE, 3aJJaHHbIE YPAaBHEHUSAMH; YMETh PEIIaTh 3a4a4u.
o 3HaTh, KaK BBOJATCS CHHYC, KOCUHYC U TaHreHc yrioB oT 0° mo 180° ymeTh gokas3biBaTh

OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO; 3HATH (POPMYJIBI JAJsI BBIYUCICHHS KOOPIUHAT TOYKH;
YMETh PeIlaTh 3a4a4H.

o 3HaThb M yMETh JOKa3blBaTh TEOPEMY O IUIOUIAJAM TPEYroJIbHUKA, TEOPEMBI CHHYCOB H
KOCHHYCOB; YMETb PEIaTh 3a4a4H.
o YMeTb OOBACHUTH, YTO TAaKOE YIrOJ MEXAY BEKTOpaMH; 3HATh OIpEIeIIEHHE CKAJISIPHOTO

IIPOU3BEECHUS BEKTOPOB, YCJIOBHE IEPIEHIUKYIIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAXKCHHUE
CKAJIIPHOTO IIPOU3BEECHUS B KOOPAMHATAX U €r0 CBOWCTBA; YMETh pelIaTh 3a1a4u.

o 3HaTh ONpEAEICHUE NPABUIBHOIO MHOTOYTOJBHUKA; 3HATh U YMETh JTOKa3bIBaTh TEOPEMBI
00 OKpY>XHOCTH, OIUCAHHOM OKOJIO NMPaBWJIBHOTO MHOTOYTOJIbHHUKA, M OKPY>KHOCTH, BIHMCAaHHOW B
NPaBUJIBHBIII MHOTOYTOJIBHUK; 3HaTh (OPMyINIBI Ui BBIYUCICHHS yIia, IUIOMAAA ¥ CTOPOHBI
IIPAaBUJIBHOTO MHOI'OYIOJIbHMKA W PAaJMyCa BIIMCAHHOW B HEro OKPYXKHOCTH; YMETb MX BBIBECTH U
IIPUMEHSATH [IPU PEILICHUU 3a1a4.

° 3Hath (HOPMYIBI AJTUHBI OKPYKHOCTH M JYTH OKPYKHOCTH, IUIOIIAINA Kpyra U KPyroBOTO
CEKTOpa; yMETh MPUMEHSITh UX MPHU PEIICHUH 3a/1a4.
° YMeTh OOBSICHHTB, YTO TaKO€ OTOOpa)KCHHE IIJIOCKOCTH Ha ce0s; 3HATh OIpe/ecHHe

JIBIKAaHUS IIJIOCKOCTH; YMEThb JOKa3blBaTb, 4YTO OCEBas MU LECHTPalbHas CUMMETPUU SBISIOTCS
JBIDKEHUSIMH M YTO TIPU IBM)KEHUHU OTPE30K OTOOpa)kaeTcsi Ha OTPE30K, a TPEYroJbHUK — HA PAaBHBIH
€My TPEyrOJbHUK; YMETh pElIaTh 3a1a4u.

o YMeTb OOBACHUTH, YTO TaKO€ MapajuleibHbI TMEPEeHOC U MOBOPOT; JOKAa3bIBaTh, YTO
NapajuIeIbHbII IIEPEHOC U IIOBOPOT SBISAIOTCS ABXKCHUAMU IJIOCKOCTH; YMETh pellaTh 3aJa4Hu.
o NMers npencraBiaeHuss O MPOCTEMIIMX MHOTOIPDAHHMKAX, TelaX M IOBEPXHOCTAX B

MIPOCTPAHCTBE; 3HATH (POPMYJIBI I BEIYMCIICHUS IIJIOMIA/IEH MOBEPXHOCTEH U 0OBEMOB TElL.

1.7 Ucnoas3yembie GpopMBI, CIOCOOBI H CPEACTBA MPOBEPKH M OLICHKH 00pPa30BaTeJIbHBIX
pe3yabTaToB

OneHka 3HAaHMH—CHCTEMATUYECKUH TPOLECC, KOTOPBIM COCTOUT B ONPEIACICHUU CTEIEHU
COOTBETCTBUSI UMEIOIIMXCS 3HAHWM, YMEHHW, HABBIKOB, IIPEABApUTENILHO IuIaHupyeMbIM. IIponecc
OLIGHKM BKJIIOYAeT B ceOs Takue KOMIIOHEHTHI: ONpejeieHHe Leneld oOydeHus; BbIOOp KOHTPOJBHBIX
3aJaHui, MPOBEPAIONINX JOCTI)KEHHE OTUX IeJiei; OTMETKYy WM Jpyroil crmoco0 BbIpaXEHUs
pe3yabTaTOB NPOBEPKU. B 3aBUCHMOCTH OT IOCTaBICHHBIX LEJIEH IMO-Pa3HOMY CTPOMUTCS MpOrpaMma
KOHTPOJISI, TMOAOMPAIOTCS pa3iIMyYHbIe THIBI BOIPOCOB M 3agaHuil. Ho mpuMeHeHHe MpUMEpHBIX HOPM
OLIGHKM 3HaHWH JOJDKHO BHECTH €IMHOOOpasue B OICHKY 3HAHMKA M YMEHHUH ydalluxcs M cAenaTh ee
O6onee 00BeKTHBHOH. [IprMepHBIE HOPMBI MPEICTABISAIOT OCHOBY, HCXOIS M3 KOTOPOH, YUYUTEIb
OLICHUBAECT 3HAHUSA U YMECHUS y4JalUXCsl.
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Coaep:xanue 1 00beM MaTepHaJia, IIOJUIEKAIIETO IPOBEPKE U OLIEHKE, OIPEAEISAIOTCS IPOrpaMMOit
10 MaTEMaTHKE JUUIsl OCHOBHOM IIKOJIbL. B 3amaHust 1uisl IPOBEPKU BKJIIOYAKOTCS OCHOBHBIE, TUIINYHBIE U
IIPUTOM Pa3INYHON CII0KHOCTH BOIIPOCHI, COOTBETCTBYIOLIUE MPOBEPIEMOMY pa3/ieily IpOrpaMMBbl.

OcHoBHbIMH (GopMaMM NPOBEPKHM 3HAHMI W YMEHHMH YYAIIUXCAO MaTEMaTHKE B OCHOBHOM
LIKOJIE SIBJISIIOTCS  ONPOC, 3K3aMeH, 3a4yeT, KOHTPOJbHas paldora, camocTosiTeJbHasi padora,
TeCTUPOBaHHe, NpPOBepoYHasi padoTa, NPOBepKa MNHCBMEHHBIX [OMAIIHUX PpadoT Hapsaxy cC
KOTOPBIMH TIPUMEHSIOTCS U JApyrue (Gopmbl mpoBepku. llpum 3TOM yuHTHIBaeTcs, 4To B HEKOTOPBIX
Cllydasix TOJIBKO YCTHBIM ONPOC MOXKET AaTh OoJiee TMOJIHBIE NPEACTABICHUS O 3HAHUAX M YMEHHUAX
yUaIIuxcsi; B TOXe BpeMsl MUChbMEHHasi paboTa MO3BOJSET OLIEHUTh YMEHUE YYAILIMXCS M3JIaraTh CBOU
MBICJIM Ha Oymare; HaBbIKM IPaMOTHOTO O(OPMIICHHSI BBITIOIHAEMBIX MU 33aHUH.

IIpu omeHke YCTHBIX OTBETOB M NMHCHBMEHHBIX PadOT YUUTENIb B NEPBYIO OUYEPElb YUUTHIBAET
UMEIoIIHUeECs y yJalerocs pakTHYeCKue 3HaHUsI ¥ YMEHUs, UX MOJHOTY, IPOYHOCTh, YMEHHUE NPUMEHSTh
Ha IPaKTUKE B Pa3jIMYHBbIX CUTyalUsX. Pe3yipTaT OILIEHKM 3aBUCUT TaKXe OT HAJIMYUS U XapakTepa
JIOTIYIIEHHBIX MTOTPEIIHOCTEMN.

Cpenu norpemHocTel BoIACIAIOTCS OIIHOKH, Hel0YeThl H MeJIKHe MOTPEelIHOCTH.

IlorpemHocTs cuuTaeTCsl OMIMOKOM, €CIM OHA CBHUJETEIILCTBYET O TOM, YTO YUEHUK HE OBJIAAEI
OCHOBHBIMM 3HaHUSIMH, YMEHUSMH U UX IPUMEHEHUEM.

K HemoyeTraMOTHOCATCS NOIPEUIHOCTH, CBHUAETEILCTBYIOIIME O HEIOCTATOYHO IIOJHOM WJIU
HE/I0CTaTOYHO TPOYHOM YCBOCHHMM OCHOBHBIX 3HAaHMA M yMEHHH HIM 00 OTCYTCTBUM 3HAHUH, HE
CUMTAIOIIUXCSI B COOTBETCTBUM C NpOrpamMMmMoi OCHOBHbIMH. K HemoueTraM OTHOCSTCS NMOTPEIIHOCTH,
OOBSICHAIONINECS PACCETHHOCTHIO MM HEAOCMOTPOM, HO KOTOPHIE HE MPUBEIU K MCKaKEHUIO CMBICIIA
NOJYYEHHOTO YYEHHMKOM 33JaHusi WIM crocoba ero BeimosHeHHus. ['pammaruyeckass ommoka,
JIOTyIIIEHHAs: B HANMCAHUHM W3BECTHOTO y4YallleMyCs MaTeMaTHYeCKOro TepMHHa, HEOpEe)KHas 3aIuch,
HEOpe)KHOE BBIMOJIHEHHE YePTEKa CUUTAIOTCS HEIOUETOM.

K MeJKHM NOrpemHoOCTsIM OTHOCATCA HOTPEIIHOCTM B YCTHOM M TNHMCbMEHHOM pedH, He
MCKa)KaIolI1e CMbICIIa OTBETA WM PELICHUS, CIIy4aliHble OITUCKU U T. II.

Kaxxnoe 3amaHue a1 yCTHOrO OmNpoca WM IUCBMEHHOH pabOThl MPEICTaBISIET TEOPETUYECKUI
BOIIPOC WJIU 3aJady.

OTBeT Ha BONPOC CUUTAETCS OE3YNMpPEUYHBIM, €CIH €r0 COJAEp)KaHHEe TOYHO COOTBETCTBYET BOIPOCY,
BKJIIOYAET BCE HEOOXOIUMBIC TEOPETUYECKHE CBEIEHUsS, 0OOOCHOBAHHBIC 3AKIIOUEHHUS U TOSCHSIOIINE
IPUMEDBI, a €0 U3JI0KEHHUE U 0(OPMIICHUE OTINYAIOTCS KPATKOCTBIO U aKKYPaTHOCTBIO.

Pemenue 3amaun cuutaercss OE3yNMpPEUYHBIM, €CIH IOJyYeH BEPHBIH OTBET IMPH NPABHIBHOM XOJe
peleHus, BEIOpaH COOTBETCTBYIOUIMI 3a/laue CIIOCO0 pelIeHus], MPaBIIBHO BBIOJHEHb HEOOXOIUMbIE
BBIYUCIICHUS U TIPeoOpa30BaHusl, OCIEI0BATEIBHO H aKKYPATHO O(POPMIICHO PEIICHHUE.

OneHka oTBeTa y4amierocsi Ipyd YCTHOM OIPOCE M OIIEHKA NMHUChMEHHOH KOHTPOJBHON pPabOThI
MPOBOJIUTCS MO MATHOAIIIBHON CHCTEME.

OneHka yCTHBIX OTBETOB:

OTBeT OLleHMBaeTCA 0TMETKOM “5”, eciin yyamuiics:

® [IOJIHOCTBIO PACKpbUI COZAEp)KaHUE MaTepuaja B 0o0beMe, MPEAyCMOTPEHHOM IpOrpaMMoN U
y4eOHUKOM;

® U3JI0KWJI MaTepuall IPaMOTHBIM SI3bIKOM, TOYHO MCIIOJIb3Ysl MAaTEMAaTUYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY, B OIIPEIEICHHOMN JIOTMUECKOH MOCIIE10BaTEIbHOCTH;

® PaBWJILHO BBIMOJIHWI PUCYHKH, YEPTEKHU, IPa(UKH, COMYTCTBYIOIINE OTBETY;

e [IOKa3aJl YMEHHE WJUIIOCTPUPOBATh TEOPHUIO KOHKPETHBIMU IIPUMEpPAaMHU, NPUMEHSTh B HOBOMU
CUTYalLlUU IPU BHIIIOJHEHUH NTPAKTUYECKOTO 3a1aHuUs;

® IPOJICMOHCTPUPOBAJI YCBOGHUE paHEe MU3YUECHHBIX COITyTCTBYIOIIMX BOIMPOCOB, CHOPMHUPOBAHHOCTD
Y YCTOMYMBOCTB MCIIOJIb3YEMBIX IIPH OTBETE YMEHUIN U HABBIKOB;

® OTBEYAJ CAMOCTOSATENbHO, 0€3 HABOISIINX BOIPOCOB YUUTEIIS.

OTBeT OlEHNBAaeTCA OTMETKOH “4”,

€CIIM YZIOBJIETBOPSET B OCHOBHOM TpeOOBAaHMSM Ha OICHKY 5, HO NpPH 3TOM HMEET OIUH U3
HEJIOYETOB:



® B W3JIOKEHUU JIOMYIIEHBl HEOOJbIINE MPOOENbl, He MCKA3MBIIME MAaTEeMAaTHYECKOE COJIEpyKaHHE
OTBETA;

e JIOMyIIEHB! 1-2 HemoueTa MpHU OCBEIIEHWH OCHOBHOTO COJEp)KAaHUS OTBETA, MCIIPABICHHBIC TOCIE
3aMeYaHus yUUTEs,

® JIOMYIIEHBI OIMOKa UK OoJiee IBYX HEJ0YETOB MPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJIAJIKaX, JIETKO UCTIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEI.)

OTBeT olleHUBaETCsl 0TMETKOM “3”, eciu:

® HETIOJIHO PAaCKPBITO COJepKaHWE MaTepHuaia (CcoaepikaHhe H3JI0KEHO (parMeHTapHO, HEe BCeraa
MOCJIEIOBATENbHO), HO TIOKa3aHO o0Ilee MOHMMaHHWE BONpOCa M TMPOJEMOHCTPUPOBAHBI yMEHUS,
JOCTaTOYHBIE IS TaJIbHEUIIIET0 YCBOCHHSI TPOrpPaMMBI;

® IMEJIMCh 3aTPyAHEHUS WM JOMYIICHbl OIIMOKKA B OIpPENCNICHUH TIOHATUH, HCIOIb30BaHUU
MaTeMaTHYECKOW TePMUHOJIOTHH, YePTeKaX, BHIKIIAIKAX, UCTIPABICHHBIC ITOCIIE HECKOJIBKUX HABOSIINX
BOIIPOCOB YUHTEIIS;

® YYCHUK HE CIpPaBWICS C TNPUMEHEHHEM TEOPHMH B HOBOM CHTyallud TpPU BBIIOJHEHUU
NPAaKTUYECKOT0 33/1aHUs, HO BBITIOJIHUI 00s3aTeIbHOE 3a/1aHUE.

OTBeT OlleHUBAaETCSI 0TMETKOM “2”, eciu:

® HE PACKPBITO COJIEpKaHUE yueOHOro MaTepHuaa;

e O0OHAPYKCHO HE3HAHHE WIM HE MOHUMAHUE YYCHHKOM OOJbIIeH WU HauOoliee BaXKHON YacTH
y4eOHOT0 MaTepuana;

® IONYIIEHbl OIIMOKM B ONPEACICHUU TOHATUS, TPU UCIOJIb30BAaHUM MaTeMaTHYECKOU
TEPMUHOJIOTHH, B PHCYHKaX, YepTeKax WIM Tpadukax, B BBIKJIAAKaX, KOTOPbIE HE HMCIPABICHBI MOCIE
HECKOJIbKUX HaBOJSIIUX BOIPOCOB YUHTEIIS.

OnenuBanne NUCbMEHHBIX PadoT:

[Ipu npoBepke MUCHMEHHBIX paboT 10 MaTEMAaTUKE CIIEAYET pa3iuyarh rpyObie U HerpyOble OIINOKH.

K rpy0pim ommmbkam oTHOCSTCS:

® -BBIUMCIIUTENIbHBIC OTMOKH B IpUMEpax U 3a7ayax;

e -OIIMOKM Ha HE3HAHUE TOPSIJIKA BBIMOJIHEHHS apu(PMETHIECKUX NeHCTBUI;

e -HENpPaBWIbHOE PEUIeHUE 3a/auu (IIPOMYCK JEHCTBHMA, HENMPAaBUIbHBIN BHIOOp NEHCTBUH, JHIIHEE
JIeUCTBUE);

® -HEJIOBE/ICHHUE 10 KOHIIA PEeIICHHs 3a/1a4i WK TIpUMepa;

® -HEBBINOJIHEHHOE 3a/1aHUE.

K Herpy0bIM omu0xamM OTHOCATCS:

® -HEepalMOHAIbHbIE TPUEMBI BEIUMCIICHUI;

e - HeMpaBWJIbHAS MIOCTAHOBKA BOIIPOCA K JICHCTBUIO MTPH PELLICHUHN 3aa4H;

® -HEeBEPHO c(hOpMyTUPOBAHHBII OTBET 3aauu;

® -HEeNPaBUIbHOE CITUCHIBAHUE JAHHBIX YHCEII, 3HAKOB,

® -HEI0BEICHHUE 10 KOHIIa MPeoOpa3oBaHU.

IIpu ouileHKe MUCbMEHHBIX PA0OT CTABSATCS CIEAYIOIINE OTMETKH:

“5”- ecnu 3a/1a4M PEIICHBI 0e3 OMHOOK;

“4”- ecnu nomyiieHsl 1-2 HerpyOble OImmoKy;

“3”- ecnu nonyieHsl 1 rpy0as u 3-4 HerpyOble OLINOKY;

“2”- He3HaHME OCHOBHOI'O IPOTPAMMHOIO MaTepHuaja WIM OTKa3 OT BBIINOJHEHUS Y4YEOHBIX
00s13aHHOCTEH.

OnenuBanmne TeCTOBBIX PadoT:

“5”- ecnu HaOpaHo oT 8110100% oT MakcMMaIbHO BO3MOXKHOTO 0asa;

“4”- ot 6110 80%:;

“3”- ot 51 no 60%;

“2”- no 50%.

1.8 ®opmupoBanue YY/I:
PeryasituBHbIe:



—onpedenims 1eb NESITEILHOCTH Ha YPOKE C IIOMOIIIBIO YUUTEISI U CaMOCTOSITEIBHO;

—YYHUTHCSI COBMECTHO C yUUTENIeM OOHAPYKUBATE U hopMyIuposams yueonyo npooiemy;

—YUUTBCS HAAHUPO8ams y4eOHYIO NesITeIbHOCTh Ha YPOKE;

—8bICKA3b16aMb CBOIO BEPCHUIO, THITATHCA NpeIiarath crnocod e€ mpoBepkH (Ha OCHOBE IPO-
JTYKTHUBHBIX 33/1aHUH B yueOHHKeE);

—paboTass MO TMpPEIOKEHHOMY IUIaHy, UCHOIb306amb HEOOXOAMMbIE cpeacTBa (y4ueOHUK,
KOMITBIOTEP U HHCTPYMEHTHI);

—onpeodensims yCUEITHOCTh BHITIOJTHEHUS CBOETO 33/1aHUS B TUAJIOTE C YUUTEIIEM.

CpenctBoM (hopMUpPOBAHHS PEryIATUBHBIX ASUCTBHUH CIy’KaT TEXHOJIOTHUS MIPOOJIEMHOr0 quajiora Ha
JTane M3Y4YCHUsT HOBOTO MaTepHuaja U TEXHOJIOTHS OIICHMBAaHUS 00pa30BaTENbHBIX JTOCTHIKECHUH
(Y4eOHBIX yCIIEXOB).

Ilo3naBaTenbHbBIE:

—OPUEHTHPOBATHCS B CBOEH CUCTEME 3HAHUM: nOHUMAmMb, YTO HY>KHA JIOTIOJHUTENIbHAS HH(DOpMAaIus
(3HaHUs) I penieHus yueOHOM 3a1aun B OJIMH 111ar;

—Oenambs MPEABAPUTEIBHBIN 0mOOp UCTOUHUKOB MH(OPMAINHK [T pelIeHUs yueOHOM 3a1auu;

—100BIBaTh HOBBIE 3HAHUS: HAX0OUmMb HEOOXOAMMYIO MH(MOpMAIMIO, KaK B yueOHHKE, TaK U B
NPEUIOKEHHBIX YUUTENEM CI0BapsIX, CIIPABOYHUKAX M MHTEPHET-pecypcax;

—100BIBaTh HOBBIC 3HAHMSA: U3GleKamb MHPOPMALUIO, MPEACTABICHHYIO B pa3HbIX (opmax (TEKCT,
Tabnuila, cxema, WUIIOCTPALUs U JIp.);

nepepadaThiBaTh MOIYYEHHYI0O HH()OPMAIUIO. HAba00ams u 0enamv CaMOCTOSTEIBHBIE 8b1600bl.
CpenctBoM (GopMHUpOBaHUS TO3HABATENBHBIX JCHCTBUH CIIy)KUT Yy4YeOHbIM Marepuan M 3adaHus
yueOHHKa, 00eCTIeYMBAOIIUE MTEPBYIO JIMHUIO PA3BUTHUS - YMEHUE OOBACHATH MHUD.

KommyHnkaTuBHbIC:

—JIOHOCHUTD CBOIO MO3UIIHIO 0 APYTUX: 0QhopMIAmMb CBOIO MBICIH B YCTHOM M MUCHbMEHHOW peun (Ha
YPOBHE MPEUIOKEHUS UM HEOOIBIIOTO TEKCTA);

—CIIylIaTh ¥ MOHUMATh peyb Opyeux;

—BBIPA3UTEIBHO YUMAMb U NePecKa3vbléamy TEKCT;

—ecmynamy B Oecely Ha ypOKE U B )KU3HHU;

—COBMECTHO 00208apusamucs 0 paBUiIax OOIIECHHS U TIOBEJCHHUS B IIIKOJIE U CIIEI0BATh UM;

—YUUTBCS 8bINOIHAMG PA3TMYHBIC POJU B rpyIIe (JIuaepa, UCTIOTHUTEINS, KPUTHKA).

CpenctBoM (opMuUpOBaHHS KOMMYHHMKATUBHBIX JEHCTBHM CIyXaT TEXHOJIOTUS MpPOOIEMHOTO
nuanora (moOy XAl U MOABOASIINI TUaor), TEXHOJIOTHS MPOAYKTUBHOTO YTEHHSI U OpraHU3aIus
paboThI B MAJIBIX TPyIIax.

1.9 JIMYHOCTHBIE TOCTHKEHHUS YIAIIUXCS

UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B IMPAKTUYECKOW NEATENbHOCTH U TOBCEIHEBHOM
KHU3HH U1 MOACTUPOBAHMUSA NPAKTUUYECKUX CUTYallM M MCCIIEOBAHUS TOCTPOCHHBIX MOJENIEH C
UCIOJIb30BAHUEM allllapaTa FreOMETPUN

(dbopMHpOBaHKHE OTBETCTBEHHOTO OTHOUICHHS K YUYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYarOLIUXCS K
CaMOpa3BUTHUIO M CaMOOOPA30BaHWIO HA OCHOBE MOTHBAIMM K OOYYEHUIO W TIO3HAHHIO, BBIOOPY
nanpHeimero obOpa3oBaHus Ha 0a3e OpPHEHTUPOBKM B MHpe mpodeccuit u MpodhecCHOHATBHBIX
MPEANOYTeHUH, 0CO3HAHHOMY MOCTPOSHHIO MHIMBHYyaJIbHONH 00pa30BaTEeIbHON TPACKTOPHU C YUETOM
YCTOMYUBBIX NMO3HABATEIHHBIX HHTEPECOB

(opMHUpOBaHKE IIETOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAYKH U OOIECTBEHHOM MPaKTHKH

(dbopmMHpoBaHHE KOMMYHUKAaTUBHONW KOMIETEHTHOCTH B OOIIIEHUU U COTPYJHHUYECTBE CO CBEPCTHUKAMM,
CTapUIMMH ¥ MIIAIIIMMH B O0OPa30BATENbHOM, OOMIECTBEHHO IMOJIE3HOW, y4eOHO-HUCCIIeI0BATEILCKOMH,
TBOPYECKOH U APYTUX BUAAX JEATEIBHOCTH

YMEHHE SICHO, TOYHO, PaMOTHO M3JIaraTh CBOU MBICJIH B YCTHOM M MMCHbMEHHOM pedr, TOHUMATh CMBICI
MIOCTABJICHHOW 3aJ1auu, BEICTPAUBATh apTyMEHTAINIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI

8



KPUTUYHOCTH MBIIIICHHUS, YMEHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIMYAThH
THIIOTE3Y OT (haKTa

KpPEaTHBHOCTb MBILUICHUS, UHUIMATUBY, HAXOAYUBOCTh, AKTUBHOCTb IMPH PEIICHHH I'€OMETPUUYECKUX
3aj1a4

YMEHHUE KOHTPOJIIMPOBATH MPOLIECC U PE3yJIbTaT YUeOHON MaTeMaTHYECKON AEATEIbHOCTH

CMOCOOHOCTh K 3SMOLIMOHAJIBHOMY BOCIPHUATUIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, peIIeHui,
paccyXIeHH

1.10 XapakTepucTuka cogep;kaHus y4eOHOro npeamera

1. BBogHOE OBTOpEeHHE
[ToBTOpEHME Kypca 7-8 Kj1accos.
3HATh U NOHUMATH:
MOHATHUS: MEIMaHa, OUCCEKTpuUca, BHICOTA, TPEYToJIbHHKA, apajlIeIorpaMM, Tparenus, poMO, KBapar.
YMmern:
BBITOJIHATH 33/1a4M U3 pas3zaenoB Kypca VIII knacca, ucnonbs3ys Teoputo: TeopeMa Iludaropa, cBoiicTBO
CpeaHel JIMHUM TPEYToJIbHUKA, (OPMYJIIbI BEIYMCIICHUS IO TPEYTOJIbHHUKA; CBOMCTBA, MPHU3HAKH
napasienorpaMma, pom0a, npsiMOyrojbHHUKa.

YV
KommyHunkaTuBHbIC:

VY4uTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPIAMHALMY PA3JIMYHbIX TO3ULUH B COTPYIHUYECTBE;
KOHTPOJIMPOBATh JCHCTBUA NMApTHEpA.

PeryasiTuBHble:
BHocuTth HE0OX0IUMBbIE KOPPEKTUBHI B JCHCTBUE MOCIIE €T0 3aBEPILEHHS Ha OCHOBE yuéTa Xapakrepa
C/IEJIaHHBIX OMIMOOK; pa3Iuyarh Coco0 U pe3yIbTaT ACUCTBHSL.

ITo3HaBaTenbHbBIE:

OpueHTHPOBATHCS HA pa3HOOOpa3ue croco0oB pemeHus 3a1a4. CTpOUTh peyeBOe BhICKAa3bIBAaHHE B
YCTHOHM ¥ MUCBMEHHOU (opMme.

2. BexkTopnl
ITonsatue BekTopa. PaBeHcTBO BeKTOpOB. CII0)KEHHME U BBIUMTAHUE BEKTOPOB. Y MHOXXEHHE
BEKTOpPA Ha YUCJIO.
Heab: yunuTh 00y4aromuxcs BBIIOIHATH IEHCTBUS Ha/l BEKTOPAMH KaK HAIlPAaBICHHBIMH OTPE3KaMHU.
3HATHh U NOHUMATH:
- IIOHATHSL BEKTOPA, HYJIEBOTO BEKTOPA, JJIMHBI BEKTOPA, KOJJIMHEAPHBIX BEKTOPOB, PABEHCTBA
BEKTOPOB;
- OTIepalMy HaJl BEKTOPaMH B T€OMETPHUECKOM (hopMme (ITPaBUIIO TPEYToIbHHUKA, TPABUIIO
napajuieJIorpaMma, IIpaBuiIo0 MHOIOYTOJIbHUKA, IIPABUIIO IIOCTPOCHUS PA3HOCTH BEKTOPOB U BEKTOPA,
MIOJIy4YaIOIErocss IpY YMHOXXEHUM BEKTOpA HA YKMCIIO);3aKOHBI CII0KEHHSI BEKTOPOB, YMHOKEHUS
BEKTOpA Ha YUCIIO;
- (hopMyny 1UIs BEIYUCIICHHSI CPEIHEH JTMHUN Tparelnu.
YMmersn:
- OTKJIaJ(bIBaTh BEKTOp OT JJaHHOM TOYKH;
- II0JIb30BATHCS IIPABUJIAMU IIPU TIOCTPOCHUH CYMMBI, pa3HOCTH BEKTOPOB; BEKTOPA, ITOJIYYarOLIErocs
[P YMHOXKEHUH BEKTOpPA HA YHUCIIO;
- IPUMEHATH BEKTOPBI K PELICHUIO 3a7a4;
- HAXOAUTH CPEIHION0 JIMHUIO TPEYTOJIbHUKA;

Bekrop onpeneinsercs Kak HallpaBICHHBIM OTPE30K U JAEUCTBUSA HaJ BEKTOPAMH BBOJSATCS TaK, KaK dTO
NPUHATO B (PU3UKE, T. €. KaK JCHCTBUS C HaNpaBICHHBIMH OTpe3kamMu. OCHOBHOE BHUMAaHHE JOJKHO
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OBITH y/ETeHO BBIPAOOTKE YMEHMH BBINOJIHATH ONEPAlMM HAJ| BEKTOpaMH (CKJIAJbIBaTh BEKTOPHI IO
IIpaBUJIaM TPEYrOJbHHUKA M IAapajule]IoOrpaMMa, CTPOUTHh BEKTOP, PaBHBIM Pa3sHOCTH [BYX JaHHBIX
BEKTOPOB, a TAKXKE BEKTOP, PAaBHBIN IPOU3BEACHUIO JAHHOTO BEKTOPA HA JaHHOE YHCJIO).

YV

KommyHunkaTuBHbIC:
Konrtponuposars aeiictBust maptaépa. JloroBapuBaThCsi U NPUXOAUTH K OOIIEMY PEILICHHIO B
COBMECTHOH JEATEIBHOCTH, B TOM YHCJIE B CUTyalluU CTOJIKHOBEHUS UHTEPECOB.

PeryasiTuBHblie:
PaznnuaTh criocod u pesynbrat aeiictBus. OLeHUBaTh MPABUILHOCTH BBHITIOJIHEHUS ICHCTBHS HA YPOBHE
aJICKBATHOU PETPOCIEKTUBHOM OLICHKHU.
ITo3HaBaTenbHBIE:

Brnagets o6muM npuéMom perterust 3a1a4. Mcrnonp30BaTh MOUCK HEOOXOAMMON HHGOPMAITUH JIIIst
BBITTOJIHEHUS 3a/1aHUH € MCTIOJIb30BaHUEM yUeOHOM TUTEepaTyphl

3. Meroa koopauHaT
PaznoxkeHue BekTOpa IO JABYM HEKOJUIMHEApHbBIM BeKTopam. KoopaumHatel BeKTOpa.
IIpocreiimue 3amaun B KOOpAMHATAX. YPABHEHUS OKPYKHOCTU M IPAMOU. lIlpnMeneHue
BEKTOPOB U KOOpAWHAT IIPU PELICHUU 3a/a4.
Hean:
IIO3HAKOMUTL C MCIOJB30BAHHUEM BEKTOPOB M METOJA KOOpAMHAT IIPpU PELICHUU
reOMETPHUYECKUX 3a/a4, YYUTh [IPUMEHATh BEKTOPBI K PELLIECHUIO 3a1a4
3HATHh U NOHUMATH:
- IOHATHE KOOPAUHAT BEKTOPA;
- JIEMMY U T€OPEMY O Pa3JIOKEHUU BEKTOpa 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;
- IpaBUJIa JEHCTBUI HAJl BEKTOPAMHU C 3aJJaHHBIMU KOOPAMHATAMU;
- IOHATHE PAJUYC-BEKTOPA TOUKH;
- (hopMy 1Bl KOOPAMHAT BEKTOpPA Yepe3 KOOPMHATHI €ro KOHIA M Havaja, KOOPAMHAT CEPEHHbI OTPEe3Ka,
JUIMHBI BEKTOPA U PACCTOSHUS MEXY ABYMS TOUKAMH;
- YPaBHEHHUsI OKPYKHOCTH U IIPSIMOM, OCEH KOOPAMHAT.
YMmersn:
- pacKJIaIbIBaTh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM;
- HAXOAUTb KOOPJAUHATHI BEKTOPA,
- BBIIIOJIHATH ACUCTBUS HAJl BEKTOPAMH, 3aJaHHBIMU KOOPIUHATAMU;
- pemaTh MPOCTEeHIINE 3aJa4i B KOOPAMHATAX U MCIIOJIb30BaTh UX MPH PELICHUH O0JIee CIIOKHBIX 3a/1a4;
- 3aIIMCHIBATh YPABHEHUS NIPSIMBIX U OKPY’KHOCTEH, UCIIOJIb30BATh YPABHEHM IIPU PELICHUH 3a/1a4;
- CTPOUTB OKPY>KHOCTH U NPsMBIEC, 3aJaHHbIE YPABHCHUSIMMU.

Ha mnpumepax mnoka3bpIBaeTcsi, KaK BEKTOPbl MOTYT IIPUMEHSTBCS K  PEIICHUIO
reoMmeTpudyeckux 3anad. JlemoHcTpupyercss 3(¢GEKTUBHOCTh MNpPUMEHEHUs GopMysT s
KOOpJMHAT CEpeAuHbl OTPE3Ka, PACCTOSAHUS MEXIYy JABYMs TOYKaMH, YypaBHEHHUU
OKPY>KHOCTH U MNPSAMOM B KOHKPETHBIX T'€OMETPHUYECKHX 3aJadax, TeM CaMbIM JIaeTcs
npesicTaBiieHue 00 N3yUYeHUN FreOMETPUUECKUX (DUTYP C TIOMOIIBIO METOIOB alnreOphl.
YV
KommyHunkaTuBHbIC:
Y4YuTBIBAaTh pa3IMUHbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIUY Pa3IMYHBIX MO3ULIUN B COTPYIHUYECTBE.

KonTponuposats neiicTBus napTHEPA.

PeryasiTuBHbIC:
Y4uTBIBaTh MPABUIIO B IJITAHUPOBAHUH U KOHTpOJIE crocoba perienusi. BHocuTs HeoOXoauMeble
KOPPEKTHBBI B ICHCTBHE MIOCJIE €r0 3aBEPUICHUs] HA OCHOBE Y4€Ta XapaKTepa CACTaHHbIX OUIHOOK.
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Ilo3HaBaTenbHbBIE:
Brnaners o6uum npuéMom perieHus 3a1a4d. [IpoBoauTs cpaBHEHHNE, CepUAIIO U KIacCU(UKAIUIO 110
3aIaHHBIM KPUTEPUSIM.

4. COOTHOILIEHMS MeK1y CTOPOHAMH U yIJIaMHU TPeyrojJbHHUKA
CkasnsipHOe Tipou3Be/ieHHe BeKTOpoB. CHHYC, KOCUHYC U TaHT'€HC yrja. TeopemMbl CHHYCOB U
KOCUHYyCOB. Pemenue TpeyroabHUKOB. CKalsipHOE€ TIPOU3BEIACHUE BEKTOPOB U €ro
MMPUMEHEHHE B TEOMETPHUUECKHUX 3a/1a4ax.
ejab: MO3HAKOMUTH YYAIUXCSl C OCHOBHBIMHU aJITOPUTMAMH PEILICHHSI TPOU3BOJIHBIX TPEYTOJIbHUKOB.
3HATh U NOHUMATH:
- IOHATHS CHHYCa, KOCHHYCa U TaHTeHca s yriaos ot 0° mo 180°;
- OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO;
- (hopMy 1Bl TPUBEICHHUS;
- (hopMyIIBI 1151 BBIYMCIICHHUSI KOOPAUHAT TOUKH; COOTHOILIEHUS MEX/y CTOPOHAMU H yTIIaMU
TPEyroJbHUKA!
- TeOpeMy O IUIOIIAIN TPEYyroJbHHKA,
- TEOPEMbI CHHYCOB M KOCUHYCOB U HM3MEpHUTEIIbHbIE pabOThl, OCHOBAaHHBIC HA UCIIOJIb30BAHUH ITHX
TEOpeM;
- OTIpe/IeTICHNE CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB;
- YCIIOBHE NEPIIEHANKYIAPHOCTH HEHYJIEBBIX BEKTOPOB;
- BBIp@XKECHUE CKAJIIPHOTO NMPOU3BEICHHS B KOOPAWHATAX U €r0 CBOMCTBA.
- METO/Ibl PELICHHUS TPEYTOJIHHHUKOB.
YMmern:
- OOBSICHATD, UTO TAKOE YTOJl MEKAY BEKTOPAMU;
- IPUMEHSATH CKAJISIPHOE MTPOU3BEACHNE BEKTOPOB NIPU PELICHUH T'€OMETPUYECKHX 3a/1a4.
- CTPOUTD YTJIbI;
- NPUMEHATHh TPUTOHOMETPUYECKHUU ammapaT NpHU PEHISHUM 3a7ad, BBIYUCIATH KOOPIAMHATHI
TOYKH C
MIOMOIIBIO CHHYCA, KOCHHYCA U TAHT'€HCA YIJIa;
- BBIYMCIIATH TUIONIA/Ib TPEYTOJIbHHKA 110 IBYyM CTOPOHAM U YTIIy MEXAy HUMU;
- pemaTh TPEeyTroJIbHUKY.

Cunyc u kocuHyc mo6oro yraa or 0° mo 180° BBOASATCS ¢ NOMOIIBIO €IUHUYHOM
MOJYOKPYKHOCTH, JOKa3bIBAIOTCS TEOPEMBI CUHYCOB M KOCUHYCOB U BBIBOAUTCS €€ OJHA
hopmyna niomanu TpeyrojibHHKa (MOJOBHHA MPOU3BEIACHUS JIBYX CTOPOH HA CHHYC yTIJja
MEXIYy HHMHM). OTOT amnmnapar HNPUMEHSETCS K PEIIEHUI0 TPEyroJbHUKOB. CKalsipHOE
MPOM3BEICHNE BEKTOPOB BBOAUTCS KaK B (pU3UKe (IIPOU3BEACHUE JUTMH BEKTOPOB HA KOCHHYC
yrijla MeXay HUMH). PaccMaTpuBaroTcsi CBOMCTBA CKaJISIPHOTO IIPOU3BEAEHUS U €0 IIPUMEHE-
HUE IIpU PELIEHUH TeoMeTpuueckux 3anad. OCHOBHOE BHHMAHME CIEAYET YJIEIUTh
BBIPAOOTKE MPOYHBIX HABBIKOB B MPHMEHEHUHM TPUTOHOMETPUUECKOTrO amiapara mpu perie-
HUM I'€OMETPUYECKUX 3a]ad.
YV
KommyHunkaTuBHbIC:

YYnUTHIBATH Pa3HbIC MHCHUS U CTPCMUTBHCA K KOOpAWHANUHN PA3JINIHBIX HO3HL[HI>’I B COTPYAHUYCCTBC.

PeryasiTuBHbIC:
BHOCHTHh HEOOXOITMMBIE KOPPEKTHUBHI B ACHCTBUE MOCIIE €T0 3aBEPIICHUs Ha OCHOBE yuETa
XapakTepa cAeJIaHHbIX OIIHOOK.
Ilo3HaBaTenbHBIE:
Bragers o6mum npuéMmoM penieHus 3agad. OpueHTHPOBATHCS HA pa3HOOOpa3ue crocoOoB
pelieHus 3a1ay.
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S. JlinHa OKPY’KHOCTH H ILIOIIAAb Kpyra

IIpaBunbHbIE  MHOrOyrojabHUKH. OKpy’>KHOCTH, OIMCaHHasi OKOJO  IPaBUJIBHOTO
MHOI'OYI'OJIbHUKA U BIIUCAaHHAas B Hero. IlocTpoeHue npaBUIbLHBIX MHOTOYTOJIBHUKOB. J[iinHa
okpy>xHocTtH. [Inomans kpyra.

Heab:paciiupuTh ¥ CHCTEMAaTH3MPOBATh 3HAHUS  yyalluxcs 00 OKPYXHOCTSIX U
MHOI'OYTI'OJIbHUKAX.
3HATHh U NOHUMATH:
- OIIpeCIICHHE NIPABUIIBHOIO MHOTOYTOJIbHUKA;
- TEOpEeMbI 00 OKPYKHOCTH, OITMCAHHOM OKOJIO MPABUIBLHOTO MHOTOYTOJIbHUKA, U OKPYKHOCTH,
BIIMCAaHHOW B NPaBWIbHBIA MHOI'OYTOJIbHUK;
- (hopMyIIBI 1151 BBIYMCIICHHS yTJIa, TUIOIIAAN U CTOPOHBI MIPABHIBHOTO MHOTOYTOJIbHHUKA U payca
BIIMCAHHOW B HETO OKPYXKHOCTH;
- (hopMyIIBI JUTMHBI OKPY>KHOCTH M IYTH OKPYKHOCTH;
- (hopMyIIBI TUIOIIAM KPYTa U KPYTOBOTOCEKTOPA;

YMmersn:

- BBIYUCJIATH IUIOMAAU U CTOPOHBI IIPAaBUIIBHBIX MHOI'OYT'OJIBHUKOB, PaJUyCOB BIIMCAHHBIX U
ONMCAHHBIX OKPYKHOCTEH;

- CTPOUTH IIPABUJIbHBIE MHOIOYT'OJIBHUKY C TIOMOIIBIO LIMPKYJIS U JIMHEHKH;

- BBIUUCIIATH JUIMHY OKPY’KHOCTH, JJIMHY AYTH OKPY>KHOCTH;

- BBIUUCIIATH IUIOLIAb KPyTra U KPyrOBOI'O CEKTOpa.

B nauane TteMbl gaercs ompeneeHue MPaBUJIBHOIO MHOTOYTOJIBHMKA U pacCMaTpUBAIOTCS
TeOpeMBbI 00 OKPY>KHOCTSIX, OITMCAHHOM OKOJIO MPAaBUIBHOTO MHOTOYTOJIbHUKA U BIUCAHHOU
B Hero. HeoOxomumo paccMoOTpeTrh TMOHATHUS UIMHBI OKPYXHOCTH U IUIOLIAAN Kpyra Hu
bopmynbl g ux BeraucaeHUs.C MTOMOIIBI0 OMUCAHHONW OKPYXHOCTH PEIIAaIOTCsl 3aJadyd O
IIOCTPOCHHUHU NPABUJIBHOTO  ILIECTUYTOJbHUKA WU MPAaBUJIBHOIO 2 1 -yrOJbHHUKA, €CJIM JaH
IIPaBUJIbHBIN Nn-yrojbHUK. dopMmyisl, BBIpaXKaro1ue CTOPOHY IIPaBUJIIBHOI'O
MHOTOYTOJIbHUKA U paJuyC BIIMCAHHOW B HErO OKPYXHOCTHU 4Y€pe3 PaaAUuyC OIIMCAHHOU
OKPY>KHOCTH, UCIOJB3YIOTCSI IPU BBIBOJE (POPMYJIT IIIMHBI OKPYKHOCTHU M IUJIOMIAU KpyTa.
BeiBon omupaercsi Ha MHTYUTUBHOE IIPEIACTABIICHUE O IIpelesie. NPU HEOrPaHUYECHHOM
YBEJIIMYECHUH YHUCJIa CTOPOH NPABUIILHOTO MHOI'OYTI'OJIBHUKA, BIIUCAHHOIO B OKPYKHOCTB, €I0
IIEPpUMETP CTPEMHUTCS K JJIMHE DTOM OKPY)KHOCTH, a IUIOLIAaAb - K IUIOIIAAu Kpyra,
OIrPaHUYEHHOI'0 OKPYXHOCTBIO.

YV
KommyHunkaTuBHbIC:
KonTponuposats neiicTBus napTHEPA.
PerynasiTuBHbIC:
Y4YuThIBaTh NPAaBUJIO B MJIAHUPOBAHUHU U KOHTPOJIE CIIOCO0a pelIeHUsI.
Ilo3naBaTenbHbBIE:

Brnanetp obmuM npuémom pemeHus 3aaad. CTpOUTh peueBOE€ BhICKA3bIBAHUE B YCTHOM U
MMCbMEHHOU (popme.

6. /IBMKeHUs1
OToOpaxkeHue miockoctu Ha cebsa. Ilonsarue naBuwxkenus. OceBas W ILEHTpaJbHAs
cummMmerpuu. [lapamnensHslil nepeHoc. [loBopor. Hamoxenusa u 1BUKEHUS.

Heas:

NO3HAaKOMUTh yYaIlUXCs C MOHSITUEM JBUKEHHUSA U €r0 CBOMCTBAMH, C OCHOBHBIMHU BHUJIaMU
JOBUKEHHI, CO B3aUMOOTHONICHUSIMU HAJIOKCHUIN U IBUXCHUHN.

3HATL M HIOHUMATH:

- ONpEICIEHNUE ABUKECHUS U €0 CBOUCTBA;
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-TIpUMEPHI IBUXKEHUS: OCEBYIO M IEHTPAIBHYIO CUMMETPHUH, MapaUICIbHBIA IMEPEeHOC U
IMOBOPOT;

- IpY ABUKEHUH J100as purypa nepexoauT B paBHYIO €il purypy;

- DKBUBAJICHTHOCTDH MOHITUN HAJOXKEHUS U TBUKCHUS

Ymers:

- OOBSICHSATH, UTO TaKO€ OTOOpa’keHUE TNIOCKOCTH Ha ceOs;

- CTpOUTH 00pa3sl PUTYP MPU CUMMETPHUSX, TAPAJUICITIBHOM NIEPEHOCE U TTOBOPOTE;

- pemiaTh 3a7la4y C MPUMEHEHHUEM JIBHKCHUH.

JIBMKEHHE TUIOCKOCTH BBOJUTCS KaK OTOOpa)Xe€HHE IUIOCKOCTH Ha celsi, cOoXpaHsIoIee
paccrosiHue Mexay ToukaMmu. [Ipy paccMoTpeHMH BHUIOB ABUXKEHUII OCHOBHOE BHUMAaHUE
yIeaseTcs IMOCTPOSCHUIO 00pa30B TOYEK, NPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU OCEBOU U
LIEHTPAIbHON CUMMETpPUSIX, MapajyIeIbHOM nepeHoce, nopopore. Ha apdexTurix nmpumepax
IIOKa3bIBACTCsI NPUMEHEHUE JBUXXKCHUU IPU PELICHUU TIeoMeTpudecKux 3anad. [lonsartue
HaJIO)KEHUSI OTHOCHUTCS B JJaHHOM KypC€ K YHMCIIy OCHOBHBIX NOHSATUH. JlOKa3bIBaeTcs, 4To
MOHSITUS HAJIOXKEHUS ¢ JBWKCHUS SBISIIOTCS HKBUBAJICHTHBIMU: JI000E€ HaIO0KEHUE
SIBISIETCA JBHXKEHHEM IUJIOCKOCTH U oOpaTHO. M3ydyeHue noKa3aTelbCTBAa HE SIBISCTCA
00s13aTeIbHBIM, OJJHAKO CJIEAYET PACCMOTPETH CBSI3b MOHITUN HAJIOKEHUS U JBUKCHUSL.

YV
KommyHukaTnBHbIC:
KonTponuposats neiicTBus napTHEPA.
PeryasiTuBHbIC:
Y4YuThIBaTh NPAaBUJIO B MJIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a pelIeHUsI.
Ilo3HaBaTenbHbBIE:

Bnanetp obmuM npuémom pemeHus 3aaad. CTpOUTh peueBOE€ BhICKA3bIBAHUE B YCTHOM U
MUCbMEHHOU (popme.

7. IlloBTOpenue. Penienue 3agady.
3akpenieHue 3HaHUH, YMEHUN U HAaBBIKOB, MOJYYEHHBIX HAa YpPOKax IO JaHHBIM TeMaM (Kypc
reomMeTpuu 9 kiacca). YMeHue paboTaTh C pa3IMYHbIMUA UCTOYHUKAMU UH(POPMAIIUH.

Heas: IloBTOopenue, o600IIeHNEe U CUCTEMAaTH3allUus 3HAHWH, YMEHHMH M HaBBIKOB 3a KypcC
reoMmeTpuu 9 kinacca. [Toaroroska x OI'D.

YMmern:

- OTBEYATh Ha BOIPOCHI 10 U3YYEHHBIM B TEUEHUE TOAA TEMaM;

- IPUMEHSATH BCE U3yUEHHBIE TEOPEMBI IIPU PEIICHUH 33/]a4;

- pemaTh TeCTOBbIE 3aJjaHNus 0a30BOTO YPOBHS;

- pemaTh 3a]a4y MOBBIILIEHHOTO YPOBHS CIO0XHOCTH.

YV
KommyHukaTnBHbIC:
VY4uTHIBaTh pa3HbIE MHEHUS M CTPEMUTHCS K KOOpAMHALMM PAa3IMUYHBIX MO3ULMHA B COTPYJHUYECTBE.
Caymare Ipyrux, ObITaTbcs NIPUHUMATE IPYTYIO TOUKY 3pEHUs, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY
3pEHHU.
PeryasiTuBHblie:

OcCym1ecTBISATBUTOTOBBIM U OIIATOBBIN KOHTPOJIb TIO Pe3ysbTaTy. BHOCHTH HEOOXOAMMbIE KOPPEKTHBBI
B JICWCTBUE MOCIIE €T0 3aBEPILCHHS HA OCHOBE yuéTa XapaKkTepa CIIEIaHHbIX OIIHUOOK.

Ilo3HaBaTeJIbHBIE:

[IpoBOIUTH CpaBHEHHUE, CEPUALTUIO M KIIACCU(PUKALINIO TIO 3aJaHHBIM KPUTEPHUSIM. AHATU3UPOBATD
yCIJIOBUS ¥ TpEOOBaHNUS 3a]1a4.
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CrpykTypa Kypca

Ne Tema KoanuecTBO KonTtposbHbie aaTa
4acoB padoThI
1 Bsonnoe 2
IIOBTOPEHME
2 Bexkropsl. 14 KonTtpouabnas 16.10
padora Nel mo Teme
«BekTopbn»
3 MeTton KoOpAMHAT. 10 KonTtpouabnas 2.12
padora Ne2 mo reme
«Metoa KoOpaAUHAT
4 CootHomeHne 14 KonTtpouabnas 3.02
MEXIy CTOPOHAMHU padora Ne3 mo Teme
U yriamu «CooTHOIIEHHE
TPEYroJbHUKA. MesKI1y CTOPOHAMH U
CkansipHoe yriamu
IIPOU3BE/ICHUE TPeyrojabHHUKA.
BEKTOPOB. CxansipHoe
NpOU3Be/leHue
BEKTOPOB.»
5 JlnHa OKpyKHOCTH 12 KonTtpouabnas 17.03
U IUIOLIAJb KpyTa. padora Ned mo Teme
«JloiuHa
OKPY:KHOCTH H
IUIOIIA/Ib KPYTa»
6 JBrxeHus. 10 Kountpoabnasn 28.04
padora NeS mo reme
«JIBHIKEHUSD)
7 IToBTOpeHune 6 Hrorosasn 12.05
KOHTPOJIbHAs
padora
Hroro 69
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KanennapHo-reMaTtuveckoe IUVIAHUPOBAHHWE IO FreOMeTPHU
IJ14 9 kiaacca.

Ko
T Mpum
Ne Bo Cpoxku u3ydeHus e4yaH
o Copnepxxanue yueOHOT0 ya st
yp MaTepuaJia co
Ka
B
mno paxTn-
IJIaHY YecKHU
I yemeepmo — 18 uacos
1-2 1.BBogHoe moBTOpeHme (24) 24 2.09
4.09
2. I'naBa IX. BekTops! (134) 13
4.
3 [Tonstue BekTOpa. lu 9.09
4 OTkJlagpiBaHUE BEKTOpA OT JAHHOM lua 11.09
TOYKHU.
5 CyMmMa 1ByX BEKTOPOB. lu 16.09
6 CyMMa HECKOJIBKMX BEKTOPOB. lu 18.09
7 Brluntanue BEKTOpPOB. lu 23.09
8 Pemenue 3anau. lu 25.09
9 YMHOK€eHHE BEKTOpa Ha YUCIIO. lu 30.09
10 YMHOXKEHUE BEKTOpa Ha YUCIIO. lu 2.10
11 [IpumeHeHnEe BEKTOPOB K PEIICHUIO lu 7.10
3ajad.
12 CpenHsist TMHUS Tpanenuu. lu 9.10
13. Pemenwue 3anay. 14.10
14 KonTtpouabsnas padora Nel no lu 16.10
TeMe «BekTopsn»
15 AHanu3 KOHTPOJBHOM paboTHI. lu 21.10
Pewrenue 3amau.
3.Metoa koopauHat (104) 10
16 PasnoxeHne BekTopa 1o 1ByM lu 23.10
HEKOJUIMHEAPHBIM BEKTOpPaM.
17 Koopaunats! BexTopa. lu 28.10
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18 [Ipocreiimue 3ana4un B lu 30.10
KOOpJAMHATaXx.
1l yemeepmob — 15 uacoes
19 IIpocreitume 3agaun B lu 11.11
KOOpJMHATaXx.
20 Pemenue 3agau meTogom lu 13.11
KOOpJMHAT.
21 YpaBHEHNE OKPYKHOCTH. lu 18.11
) YpaBHEHUE NIPAMOIA. 20.11
23 Pemenue 3anau. lu 25.11
24 Pewenue 3anau. lu 27.11
25 KonTtpoJubHnas pabora Ne2 mo lu 2.12
Teme «MeTox KOOpAMHAT»
26 AHanu3 KOHTPOJBHOM paboTHI. lu 4.12
Pemenue 3amau.
4.CooTHOLIEHHE MEKITY 15
CTOPOHAMM M YIJIaMH
TpeyroiabHuka. CkajasipHoe
Npou3Be/ieHNe BeKTOpoB (144)
27 CuHyc, KOCUHYC, TAHT€HC yTJIa. lu 9.12
28 CuHyc, KOCUHYC, TAHT€HC yTJIa. lu 11.12
29 CuHyc, KOCUHYC, TAHT€HC yTJIa. lu 16.12
30 Teopema o momanu lu 18.12
TPEYroJbHHUKA.
31 TeopeMa CUHYCOB U KOCUHYCOB. lu 23.12
32 Pewrenne TpeyroibHUKOB. lu 25.12
33 Pemenue TpeyroapHUKOB. lu 30.12
1T yemeepmo — 20 uacoe
34 N3meputenbHble pabOTHI. lu 13.01
35 Pemrenue 3anau. lu. 15.01
36 CkansipHO€ IPOU3BEIEHUE lu 20.01
BEKTOPOB.
37 CkansipHO€ MPOU3BE/ICHUE B lu 22.01
KOOpJAMHATaXx.
38 [IpumeHeHne ckaasipHOro lu 27.01
IIPOU3BEICHHUS K PELICHHUIO 3a/1a4.
39 Pemenue 3anau. lu 29.01
40 KonTtpouabnas padora Ne3 no lu 3.02
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TeMe «COOTHOLIEHHE MEKTY
CTOPOHAMH M YIJIAMH
Tpeyroiabauka. CkajasipHoe
NPOU3Be/IecHHEe BEKTOPOB.)

41 AHanu3 KOHTPOJBHOH paboTHI. lu 5.02
PewreHue 3anau.
5.lnuHa OKPYKHOCTH U IJIOIIAIb 11
Kpyr (12 v)
42 IIpaBUIBHBI MHOTOYT OJIBHUK. lu 10.02
OKpy’KHOCTb, OIIMCAHHAsL OKOJIO lu 12.02
43 MIPaBUIILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHAs B TIPABHIIBHBIN
MHOTOYTOJIbHUK.
@opMyIIbI Ul BBIYUCICHUS lu 17.02
44 TUTOINAH MTPABUIBLHOTO
MHOTOYTOJIbHUKA, €0 CTOPOHBI U
pazuyca BOUCAHHOW OKPY>KHOCTH.
45 Pewenue 3anau. lu 19.02
46,4 JInuHa OKpyKHOCTH. 24 24.02
7 26.02
48 Pemenue 3anau. lu 3.03
49 [Inomanp kpyra u KpyroBoro lu 5.03
CEeKTOpa.
50 Pemwrenue 3anau. lu 10.03
51 Pemenue 3amau. lu 12.03
KonTtpouabnas padora Ned mo lu 17.03
52 TeMe «/lJInHA OKPY:KHOCTH H
IUIOIIAAb KPYyra»
53 AHanu3 KOHTPOJBHOM paboTHI. lu 19.03
PewreHue 3anau.
1V yemeepms - 16 uacoe
6.IBmxennst (10 ) 10
q
54 [TonsiTue NBUKEHUS. lu 31.03
55 CBoiicTBa ABMXEHUI. lu 2.04
56 Pemrenue 3anau. lu 7.04
57 [TapannenbHblil nepeHoC. lu 9.04
58 [ToBopor. lu 14.04
59 Pemwrenue 3anau. lu 16.04
60 Pemwrenue 3anau. lua 21.04
61 Pemrenue 3anau. lu 23.04
62 KonTtpoubHnas pabora NeS mo lu 28.04
TeMe «/IBuKeHus»
63 AHanu3 KOHTPOJBHOM paboTHI. lu 30.04
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Pemenue 3axau.

7. lloBTOpEeHue. 6 4acoB 6
64 Pemenue 3a1ay Ha MOBTOpEHUE. lu 5.05
65 Pemenue 3a1ay Ha MOBTOpEHUE. lu 7.05
66 HTorosasi KOHTpoJIbHas1 padoTa 14 12.05
67 Pemenue 3a1ay Ha MOBTOpEHUE. 34 14.05
68 2105
69
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KoanuyecTBO 4acos:

Ha y4eOHbIi roa: 68

B HeJedIo: 2

I11aHOBBIX KOHTPOJILHBIX YPOKOB-5.

Kaneﬂz{apﬂo-TeMaanecxoe NJJaHUPOBAHHUE

reomerpus, 9 kiacc
2020 /2021 y4eOHbIii roa

Ne Tema ypoka IInanupyemsle pe3yabTatsl (B coorBeTcTBHM ¢ PI'OC) Hara
Xapakrepucr NMPOBEACHUSA
HKa BUI0B ILia dax
N IIpeameTHBIC MeTranpeamerH JInuHocTHBIE
y4eOHoi IlonsaTHsn H T
pe3yJIbTaThl ble pe3yJIbTaThl pe3yJbTaThl
AeATeJIbHOCTH
1.BBoaHOE MOBTOpEeHHe. 2 yaca
IToBTOpEeHHNE MeJIMaHa, BBIIIOJIHATh YuuteiBaTh yMeHue 2.09
Matepuana 7-8 OuccekTpuca, 3aJ1a4M U3 pa3Hble MHEHUS U KOHTPOJIMPOBATh
KJjlacca BBICOTA, pazaenos CTPEMUTHCS K IIPOLIECC U
1 TPEYTrOJIbHUKA, Kypca VIII KOOPAMHALIUU pe3ysbTaTr yueOHON
napajuiesnorpam KJjiacca, pa3IMYHbIX MaTeMaTH4eCKON
M, Tpamnenus, HCIIOJIB3YS MO3ULUH B NESTEIbHOCTH
poMO, KBaIpar. TEOPUIO: COTPYJIHUYECTBE;
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[ToBTOpenue Teopema KOHTPOJIHPOBATH
Matepuana 7-8 [Mudaropa, NeNCTBUS
Kjacca CBOICTBO napTHEpA.
cpenHen Bnocuth
JIMHUH HEO0OXO0TUMBIE
TPEyroJbHUKA KOPPEKTUBHI B
, hopMy Bl JeiicTBHE MOCIIE
BBIYHCIICHUS €ro 3aBepIlCHUs
IJI0Ia Ha OCHOBE yué€Ta
TpEeyroJIbHUKA Xapakrepa
; CBOMCTBA, CHETaHHBIX yMEHHE
MPU3HAKU OmuooK; KOHTPOJIHPOBATH
napasienorpa pasnu4arth nporecc u
MMa, pomoa, crocob u pe3yabTaT yueOHoM
MPSIMOYTOJTBH pe3ynbTar MaTeMaTHIeCKOn
vKa. NeHCTBUSL. JeSTeIbHOCTH
OpueHTHpOBaThC
s Ha
pasHooOpasue
Croco0oB
pelIeHus 3a1a4.
Crpouts peueBoe
BBICKa3bIBaHUE B
YCTHOU U
MMUCbMEHHOU
dbopme.

4.09

Texnonozuu:310poBbecOCPEIKEHHS, TUYHOCTHO-OPUEHTHPOBAHHOTO 00yUEHUsI, IIEaroruKa COTpY, THHUECTBA

2.BekTopsnl. 14 yacos
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Honsne ITOHATHA KonTponuposath HCII0JIb30BATh 9.09
BEKTOpA. BEKTOpa, NecTBUS npuoOpeTeHHbIe
HYJICBOIO nmapTHEpA. 3HAHUS U YMEHUSA B
BEKTOpA, JUIHHBI OTKJIaAbIBATD JloroBapuBartbcs MIPaKTUYECKOU
3 BEKTOpa, BEKTOp OT U NIPUXOJUTH K JEATEIIbBHOCTH U
KOJUTMHEAPHBIX TaHHOU o6reMy OBCEHEBHOI
BEKTOPOB, TOYKH. PELICHUIO B JKU3HU IS
PpaBCHCTBa COBMECTHOM -MOJEIIUPOBAHUSA
BEKTOPOB. NESATEIbHOCTH, B MIPAKTUYECKUX
TOM 4YHCIIE B CUTyalHi 1
OrtknaznpiBanue I10JIb30BaThLCA CUTyalluu HCCJICJOBaHUA 11.0
4 BCKTOpA OT OIepalyy Ha MpaBUjIaMu CTOJIKHOBEHUS IIOCTPOEHHBIX 9
JIQHHOM TOYKH. BEKTOpaMHu B nopu HHTEPECOB. MOJEJIEH ¢
5 Cymma 1Byx — reOMETPHYECKO [OCTPOCHUH HCIIOJIB30BAHHEM 16.0
BECKTOPOB. 6 it popme CYMMBI, Paznuuars amnmnapara 9
Cymma ODYHATOIHXCA (mpaBuio pa3HOCTH croco0 u reOMETPUH 18.0
6 HECKOJIbKHX BHUH OIHATD TpEyTroJIbHUKA, BEKTOPOB; pe3yibTar -OIUCaHUs 9
BEKTOPOB. ACHCTBIA Ha MPaBUIIO BEKTODA, JEUCTBUA. 3aBUCUMOCTEN
BEKTOpaMH Kak
7 Borunranue HaTpaBICHHbIM napajuiesnorpam MOJTYYaFOIIETO OuenuBaTh MEXaY 23.0
BEKTOPOB. 1 OTpesKaMu. Ma, TIPaBUJIIO csl Ipu IIPaBUWJIBHOCTb ¢buznyecKkuMu 9
] Pemenue 3anau. MHOTOYTOJIEHUK YMHOKEHUH BBIIIOJIHEHUS BEIMYMHAMU 25.0
a, IPaBUJIIO BEKTOpa Ha NeCTBYS Ha COOTBETCTBYIOIIUM 9
YMHOXeHue MIOCTPOEHUS YHCIO0; YPOBHE u GpopMyaMu npu 30.0
9 BEKTOpa Ha Pa3HOCTH IPUMEHSTh aZIcKBaTHOM UCCIIeIOBAaHUH 9
4HCIIO. BEKTOPOB U BEKTOPHI K PETPOCIIEKTUBHOM HECIIOKHBIX
YMHOKEHUE BCKTOpA, pCUICHHTIO OIICHKHU. TIIPAKTHYCCKUX 2.10
10 BEKTOpa Ha I10JIy4aroIEroc 3azay; CUTYyalul;
YHCIIO. s IpU HaXOAUTh Brnaners o6mum ¢dbopmupoBaHue
[IpumeneHue YMHOKEHUH CPEJHIOIO pUEMOM OTBETCTBEHHOT'O 7.10
1 BEKTOPOB K BEKTOpa Ha JVHUIO pelIeHns 3a1a4. OTHOIICHUS K
PEIIEHUIO 4HCII0); TPEyroJbHUKA Hcnonbe3oBath YUEHHIO,
3ajad. ; MIOMCK TOTOBHOCTHU U
12 Cpenusis TUHUS packiIaabIBaTh HEOO0X0IMMON CIIOCOOHOCTH 9.10
Tpanenuu. BEKTOP. uH(pOpMaLIUU IS o0yJaromuxcst K
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13

Pemenue 3agau.

BBIIIOJTHCHUS
3aJaHuH C
HCII0Ib30BaHUEM
yueOHOi
JIUTEPaTyphl

14

KonTpouabnas
pa6ora Nel mo
Teme
«BekTopbny

15

Ananus
KOHTPOJIBHOU
paboThI.
Pemenue 3amauy.

CaMOPa3BUTHUIO U
camMo00pa30BaHUIO
Ha OCHOBE
MOTHUBAIIUHU K
00ydYeHHIo 1
MMO3HAHUIO, BBIOOPY
aJIbHEUIIIET O
o0Opa3oBaHwMsI Ha
0a3e OpUEHTUPOBKH
B MUpe npodeccuit
u
npodeccroHaIbHbI
X IPEIIIOYTECHU,
OCO3HAaHHOMY
MIOCTPOCHHIO
VHIMBUyalbHON
o0pa3oBaTenbHOMI
TPAaEeKTOPHUH C
y4ETOM
YCTOWUYUBBIX
MIO03HABATEIbHBIX
HMHTEPECOB

14.1

yMEHHE
KOHTPOJIMPOBATh
IIPOLIECC U
pe3ysbTaTr yueOHON
MaTeMaTU4ECKOU
JESTENIbHOCTH

Texnonozuu:310poBhecOCPEIKEHUS, TPOOIEMHOTO 00yUueHUs, U GepeHITMPOBAHHOTO MOAX0/1a B 00YYEeHUH, TIeIarOTUKa COTPY/THUIECTBA,
KOMMYHHKAIIMOHHBIE TEXHOJIOTUI

3.Metoa koopauHat. 10 yacos
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16

Paznoxenue
BEKTOpA IO
JBYM
HEKOJUIMHEAPHBI
M BEKTOPaM.

17

Koopaunatst
BEKTOpA.

18

IIpocreitmue
3a/1a4u B
KOOPJMHATAX.

19

IIpocreitmue
3a/1a4u B
KOOPJAMHATAX.

20

Pemenue 3amau
METOJIOM
KOOpPJIMHAT.

21

YpaBHeHue
OKPYKHOCTH.

22

YpaBHeHue
IIPSIMOM.

23

Pemenue 3agau.

II0O3HAKOMUTH C
HCII0JIb30BaHUE
M BEKTOPOB U
MeToJ1a
KOOpJUHAT NpU
pelieHnn
TrE€OMETPUUECKH
X 33/1a4, YYUTb
MIPUMEHSITD
BEKTOPBI K
pEILICHUIO

TTOHSATHE
KOOpAMHAT
BEKTOPA;
JieMMa u
Teopema
Opa3JI0KEHUU
BEKTOpA IO
TIBYM
HEKOJUTMHEapH
bIM BEKTOpaM;
paBUIIa
JICUCTBUM HaL
BEKTOPAMH C
3aJaHHBIMU
KOOPJAMHATAMU;
TIOHATHE
paauyc-BeKTopa
TOYKH;
bopmybl
KOOpAHHAT
BEKTOpa yepe3
KOOPJAMHATHI

pacKiiabIBaTh
BEKTOp IO
JBYM
HEKOJUTMHEap
HBIM
BEKTOpaM;
HaXOJINTh
KOOPJAMHATHI
BEKTOpA,
BBIIIOJIHSATE
JIICUCTBUS HAL
BEKTOpPaAMH,
3aJJaHHBIMHA
KOOpAHHATaM
u;

pemarb
IIPOCTENILINE
3aJla4d B
KOOpJIUHATAX
Hu
HCII0IL30BaTh
UX IpU

YYnUTHIBATH
pa3iuyHbIe
MHEHUS U
CTPEMUTHCS K
KOOPAUHALINHI
Pa3IUYHBIX
MO3UINN B
COTPYAHUYECTBE.
KonTponuposath
JIehcTBus
napTHépa.

Y4uThHIBaThH
MIPaBUIIO B
IUTAHUPOBAHUH U
KOHTpOJIE
crocoba
pEIICHUS.
Brocuth
HEOOXOIUMEIE
KOPPEKTUBHI B
JICUCTBHUE MOCIIE

UCIIOJIb30BATh
npuoOpeTeHHbIe
3HAHUS U YMEHUS B
MIPAaKTUYECKOU
NeSITeIbHOCTH U
IIOBCEITHEBHOU
KHU3HH IS
MOJICITUPOBAHUS
MPAKTUYECKUX
CUTyaluil u
UCCIICIOBAHUS
MOCTPOEHHBIX
MOJETEH ¢
UCTIOJIb30BaHUEM
ammapara
reOMETPHUH
¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHUS K
YUCHHIO,
TOTOBHOCTHU U
CrocoOHOCTHOOYYa

18.1

20.1

25.1
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Pewrenue 3anau. €ro KOHLIA U peuieHun €ro 3aBEepILICHUS IOIIUXCA K 27.1
Hayaa, Oonee Ha OCHOBE yuéTa CaMOpa3BUTHIO U 1
KOOpJAUHAT CIIOXKHBIX Xapakrepa camMo00pa30BaHUIO
CepeaUHbI 3az1ay; CAEIaHHBIX Ha OCHOBE
OTpe3Ka, 3alHChIBAaTh OLINOOK. MOTHBALMH K
JUIMHBI BEKTOpa ypaBHEHUs 00y4YEeHHIO U
U PAcCTOSTHUSA MPSIMBIX U MO3HAHUIO, BEIOOPY
MEXKIY ABYMsI OKPY’KHOCTEH, Brnaners o6mum JAJIbHEHUIIIETO
TOUKAMH; HCII0JIb30BATh pUEMOM o0pa3oBaHMs Ha
YpaBHEHHUS ypaBHEHUs pelIeHns 3a1a4. 0a3e OpUEHTUPOBKH
OKPY>KHOCTHU U [IpU PELICHUN IIpoBonuTh B MUpe npodeccuit
24 MPSAMOM, Ocen 3ajJa4; CpaBHEHHUE, Hu
KOOpJAMHAT. CTPOUTH CEpUaLUIO U npo¢eccCuOHATBHBI
OKPYXHOCTH KJ1accu(ukanuio X MPEANOYTEHUH,
U TIpsIMBIE, I10 3a/1aHHBIM OCO3HAaHHOMY
3a/laHHbIE KPUTEPUSM. IIOCTPOEHHUIO
YPaBHEHUSAMHU UHAUBUAYAIbHON
o0pa3oBaTenbHOMI
TPAEKTOPHHU C
y4ETOM
YCTOWUYUBBIX
I103HABATEJIbHBIX
HMHTEPECOB
KonTpouabnas 2.12
yMEHHE
padora Ne2 mo
25 KOHTPOJIUPOBATh
Teme «Meron
IIpoLECC U
KOOPAHHAT o3 AT VOO
JbTaT y4eOHOM
Anams pesyibTat yaeon 4.12
. MaTeMaTH4eCKON
KOHTPOJIbHOU
26 JESATENIBHOCTH
paboThI.
Pewrenue 3amau.
Texnonozuu:3nopobecoepekenus, AupGHEepeHIUPOBAaHHOTO TMOAXO0Aa B  OOyYEHHH, TOATarmHOro (OPMHUPOBAHUS  YMCTBEHHOTO  JCUCTBUS,

KOMMYHHKAIUOHHBIC TCXHOJIOTHHN
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4.CooTHOLICHUE MEKIY CTOPOHAMM M yIVIaMHU TpeyrojibHuka. CKkajJsipHoe Npou3BeeHne BeKTOPoB. 14 yacos

Cunyc 9.12
e TOHSITHS OOBACHSTS, dopmupoBaHue
27 KOCHHYC, cuHyca YTO TaKOe YuuteiBaTh KOMMYHHMKaTUBHOU
2
TAHTCHC yTJIa.
c y KOCHHYCa 1 YOIl MEKITY pasHble MHCHUS U KOMIIETEHTHOCTH B o
HHYC, TaHreHca Jis BEKTOpaMHU; CTPEMUTHCS K O0IIeHUH U .
28 KOCHHYC, 0 IIPUMEHSATD KOOPAMHALIUHU COTPYAHHUYECTBE CO 2
yraos ot 0 1o
TAHTCHC yTJIa. . CKaJISIPHOE pasINYHbBIX CBEPCTHUKAMH,
Cunyc, 180 5 IPOM3BEICHHE MO3UIHIN B CTapUIUMU U 16.1
29 KOCHHYC, OCHOBHOC BEKTOPOB TIPH COTPYAHUYECTBE. MJIQJIIIIMH B 2
TAHTCHC YIJIa. TpUTOHOMCTPUH pelieHun 00pa3oBaTeNbHOI,
Teopema o CCKOS reOMETPUYIECK Brocutb 0OIIECTBEHHO 18.1
30 IJI0LIaIN TOXICCTBO, WX 3a/a4. HE0OXO0TUMBbIE THOJIE3HOM, y4eOHO- 2
MO3HAKOMHTb (bopMyTEI
TPEYTrOJIbHHUKA. pMy. CTPOUTH KOPPEKTHBBI B HCCIIEI0BATEIHCKO
yHaluxes ¢ NPUBEIEHNS; . . N
Teopema p ’ YIIIBL; JIEUCTBHE TIOCIIC i, TBOPYECKOM U 23.1
OCHOBHBIMU (bopMyTEL 17151
31 CHHYCOB U pMy HPUMEHSTh €ro 3aBepIICHHS JAPYTHX BUIAX 2
aJIropuT™MamMu BBIYHCIICHUS 8
KOCHHYCOB. TPUTOHOMETD Ha OCHOBE y4éTa JEATEIBHOCTH
peHICHUA KOOpAUHAT o
Pemenue P NYECKUI Xapakrepa YMEHHE SICHO, 25.1
32 IIPOU3BOJIBHBIX TOUKH:
TPEYTOJILHUKOB. 5 anmapar mpu CIICTTAHHBIX TOYHO, TPAMOTHO 2
TPEYrOJLHUKOB COOTHOIICHHS
33 Pewienue perieHnn OIINOOK. M3J1araThb CBOU 30.1
TPEYTrOJIbHUKOB MEXAY 3am1ad, MBICITH B YCTHOM 1 2
34 N3meputenbHbI CTOPOHAMH 1 BBIYUCIISITH Bragets o0uim NHCHMEHHOM pevn, 13.0
¢ paboTHL yrjiamu KOOPANHATHI npuéMoM MOHUMATh CMBICIT |
35 Perenue 3aau. TpEyroJbHHUKA: TOYKH C pelIeHus 3a1a4. IIOCTaBJICHHOM 15.0
Teopema o [TOMOILBIO OpHEHTUPOBATHC 3a/1a4u, 1
CkanspHoe ITOIIaIx CHHYCa, s Ha BBICTPaUBAaTh 20.0
36 HPOU3BENCHUE TpCyroJibHuKa, KOCHUHyCa U paszHooOpasue apryMEHTALHIO, 1
BEKTOPOB. TCOPCMBI TaHTeHCa CI10co00B HPHBOIMTh
CrkanspHoe CHHYCOB 1 yria; peleHus 3a1au. HpHUMEPHI U 220
KOCHHYCOB U
37 MIPOU3BE/ICHNE B KOHTPIIPUMEPBI 1
KOOP/IMHATAX. H3MCPUTCIIEHBIC BBIYUCIIATH HCIIOJIb30BaTh
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[Ipumenenue paboThl, iouiaab npuoOpeTeHHbIe 27.0
CKaJISIPHOTO OCHOBaHHBIE Ha TPEyrojabHUKA 3HAHUS U YMEHUS B 1
38 IIPOU3BEIICHUS K HCIIOJIb30BAaHUU 1o JBYM [IPAaKTUYECKOU
pEILICHUIO 3THX CTOpOHaM U NESATENIBHOCTH U
3aja4. TEOpEM; YOIy — MEXIy IIOBCETHEBHOM
Pemenue 3agauq. onpeaceHue HUMH; JKU3HU JUIA 29.0
CKaJISIPHOTO pemars MOJIETTUPOBaHUS 1
IIPOU3BEIECHUS TPEYTrOJIbHUKU MIPAKTUYECKUX
BEKTOPOB; CUTyaluil u
yCIIOBUE HCCIIEI0OBaHUS
NEPIEHIUKYIISIP IIOCTPOEHHBIX
HOCTH MOJETEH ¢
HEHYJIEBBIX HCII0JIb30BAHUEM
39 BEKTOPOB; anmnapara
BBIpaXCHHE reOMETPUH
CKaJISIPHOTO
IIPOU3BENICHNUS B
KOOpJAUHATax 1
€ro CBOMCTBA.
METO/IbI
pelieHus
TPEYTrOJIbHUKOB.
KonTpouabnas 3.02
padora Ne3 mo
Teme yMEHHE
«CooTHOLIEHN KOHTPOJIMPOBAaTh
€ MeXKIy npouecc u
40 CTOPOHAMH H pe3ysbTaT yueOHON
yriamu MaTeMaTH4ECKOU
TPeyroJbHHUKA. JESATENIBHOCTH
CraasipHoe
NpOoU3Be/IeHue

BEKTOPOB.»
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Ananus 5.02
41 KOHTPOJIBHOU
paboThI.
Pemenue 3amauy.
Texnonozuu:3n10poBbeCOCPEIKCHNS,  JIMYHOCTHO-OPUEHTUPOBAHHOTO  OOYYCHHs,  pPa3BUBAIOIIETO  OOY4YeHHs, TMEAaroruka  COTPYIHUYECTBA,
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH
5./linHa OKPY’KHOCTH ¥ IUIOIIAAb Kpyra. 12 yacos
[TpaBuIbHBII OIpe/IETIEHNE BBIYUCTIATh (dopmupoBanue 10.0
42 MHOT'OYTOJIbHUK 3npaBUIBHOTO TUTOIIASN U KOMMYHUKATUBHOMN 2
. MHOT'OYT'OJIbHUK CTOPOHBI KOMIICTEHTHOCTH B
OKpyKHOCTb, a; MPaBUIIbHBIX 00IIEeHNH U 12.0
OIIMCaHHAs TEOpPEMBI 00 MHOT'OYTOJIbH Kontponuposats COTPYAHUYECTBE CO 2
O0KOJIO OKPY>KHOCTH, HKOB, JICHUCTBUS CBEpPCTHUKAMH,
[IPaBUJILHOTO ONMCAaHHOU panuycoB napTHépa. CTapLIUMHU U
43 MHOT'OYT'OJIbHUK OKOJIO BIIMCAHHBIX U MJIAAIIIMU B
a ¥ BIIMCAHHAS B MIPaBUILHOTO OIIMCAHHBIX VYauTeBaTh o0pa3oBaTeNnbHOM,
MIPaBUJIbHBIN pacuMpuTh U MHOT'OYTOJIbHUK OKPY>KHOCTEH; MPaBUJIO B 00I1IECTBEHHO
MHOT'OYTOJIbHUK CHUCTEMAaTU3UP a, u CTPOUTH IJITAHUPOBAHUU U TMOJIe3HOH, Y4eOHO-
. OBaThb 3HAHUSI OKPY>KHOCTH, MpaBUIIbHBIE KOHTpOJIE HCCICI0BATCILCKO
Dopmysl 11 yyamuxcs 00 BIIMCAaHHOM B MHOT'OYT'OJIbH crioco0a i, TBOpUECKON U 17.0
BBIYMCJICHHS OKPY>KHOCTSIX MIPaBUJIbHBIN HKH C peuieHusl. JIpYTUX BUAAX 2
IUIOILA I i MHOT'OYTOJIbHUK IIOMOIIILIO JIeSITSIbHOCTU
MIPaBUIILHOTO MHOT'OYT'OJIbHU ; LUPKYJIS U BnageTs o0mmm yMEHHUE SICHO,
44 MHOT'OYTOJIbHUK Kax. bopMyIIBI 15 JINHEHKH; pUEMOM TOYHO, TPAMOTHO
a, €ro CTOPOHBI BBIYUCJICHHS BBIYUCIIATH penieHus 3aaay. H3J1araTh CBOU
U paaunyca yriia, IIoLAaau JUTUHY Crtpouts peueBoe MBICJIH B YCTHOU U
BIIMCAaHHOMU U CTOPOHBI OKPY>KHOCTH, BBICKAQ3bIBAHHC B MHUCbMEHHOU peyH,
OKPY>KHOCTH. MIPaBUILHOTO JUTMHY JyTH YCTHOM U IIOHUMATDb CMBICII
Pemenue 3agau. MHOT'OYTOJIbHUK OKPY>KHOCTH; MMMCHMCHHOM IIOCTABIICHHOM 19.0
45 a ¥ paauyca BBIYUCIIATH dbopme. 3aJla4H, 2
JnHa BIHCAHHOU B ILUIOMIAb BBICTpauBaTh 24.0
46, OKPYKHOCTH. HETO Kpyra u apryMcHTaIulo, 2
47 OKPY>KHOCTH, KpYTroBOTO NPUBOJUTH 26.0
bopMyIIbI CeKTopa. MpUMEPHI U 2

27




48 Pemenue 3amau. JUTUHBI KOHTPIPUMEPHI 3.03
ITnomanes kpyra OKPYXXHOCTH 1 HMCIIOJIb30BAaTh 5.03
49 U KPyrOBOTO AYyTH npuoOpeTeHHbIe
CEKTOopa. OKPYHOCTH, 3HAHUS U YMEHUA B
50 Pemenwue 3anay. popmybl MIPAKTUIECKOU 100
IUIOIAIN KpyTa JEeSTeIbHOCTH U 3
Peuienue 3amau. U KpyroBoro MOBCEIHEBHOM 12.0
CEKTOpa KU3ZHU 151 3
MOJICTTUPOBAHUS
MIPAKTUIECKHUX
CUTyaluil u
WCCIIeIOBaHUS
51 HOCTPOEHHBIX
MOJIETIEN C
HCIOJIb30BaHUEM
amnmapara
TeOMEeTPHH
KonTpoubnas 17.0
padota Ne4 no _— 3
MEHU
TeMe «/luna y
52 KOHTPOJIHPOBATH
OKPY:KHOCTH H
ILI0IATb IIPOLIECC U
Kpyra» pe3ynbTaT yuyeOHOoM
MaTEMaTHYECKON
AHanus 19.0
KOHTPOTBHOI JeSTeIbHOCTH 3
53
paboThL.
Pemenue 3amau.
Texnonozuu:3n0poBbecoepexenus, TUPGHEepPEHINPOBAHHOTO TOIX0Ia B 00YUSHHH, TO3TATHOTO (JOPMUPOBAHUS YMCTBEHHBIX JCHCTBHH,
MCCJIeIOBATENIbCKON ACSITETbHOCTH, CAMOIUATHOCTHKH, KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
6./IBukenus. 10 yacon
[TonsTue [To3nakomMuTh Omnpenenenue OOBSICHATH HCIOJIb30BATh 31.0
54 )
JIBUKCHHSL. yYalmxcs ¢ JIBUKCHHUS U 9TO TaKOE KonTponuposaTh IPHOOpPETEHHBIC 3
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CBoiicTBa

55 o
JIBIKECHUH.

56 Pemenue 3anau.

57 [TapamienbHbII
MEPEHOC.
IToBopor.

58 p
Pemenue 3agauq.

59 A
Pemenue 3agauq.

60 A

MOHSITHEM
JIIBIDKCHUS U
ero
CBOMCTBaMH, C
OCHOBHBLIMH
BUJIAMH
BIDKCHUM, CO
B3aHMOOTHOIIIE
HUSIMH
HaJIOXKECHUM U
JIBMOKCHUM.

€ro CBOMCTBA;
IIPUMEpBI
JBHYKCHHUS:
oceBas U
LIEHTpaJIbHAas
CUMMETpPHH,
rapajuIeIbHbII
IIEPEHOC U
IIOBOPOT;

IIPU IBUKEHUU
mobas purypa

O0TOOpaXKeHHE
IUIOCKOCTH Ha
cebs1;
CTPOHTH
o0pa3ssl
¢uryp npu
CUMMCTPUAX,
[apaineabHO
M IepeHoce U
MIOBOPOTE;
pelarhb

JIICUCTBUS
napTHépa.

YYnUTHIBATh
MPaBUJIO B
IJIAHUPOBAHUU U
KOHTpOJIE
crocoba
peuIeHusl.

Biagers 00mmm

3HAaHUA U YMCHUS B

[IPAaKTUYECKOU
JESATENIBHOCTH U
IIOBCEITHEBHOU
KU3HU AJIs
MOJIETTUPOBaHUS
MIPAKTUYECKHUX
CUTyalui u
HCCIIEI0OBaHUS
IIOCTPOEHHBIX
MOJEJIEH ¢

2.04

7.04

9.04

14.0

16.0

21.0
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61

Pemenue 3agau.

MEepPEXOIUT B
PaBHYIO e
urypy;
SKBUBAJIICHTHOC
Th OHSITHH
HaJIOXKCHHUS U
JIBYKCHUS

3aJa4uM C
MIPUMEHEHUEM
JIBMKCHUI.

IPUEMOM
peuieHus 3a1ay.
Crpouts peueBoe
BBICKA3bIBAaHUE B
YCTHOU U
MMUCbMEHHOU

dbopme.

HCIIOJIb30BAaHUEM
amrmapara
TeOMEeTPHH
¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHUS K
YYEHHUIO,
TOTOBHOCTH U
CTIIOCOOHOCTH
o0yJaromuxcst K
CaMOpPa3BHUTHIO U
camMo00pa30BaHUIO
Ha OCHOBE
MOTHBAIUH K
00ydYeHHIo 1
MMO3HAHUIO, BBIOOPY
aJIbHEUIIIET O
o0Opa3oBaHmMsI HA
0a3e OpUEHTUPOBKH
B MUpe npodeccuit
u
npodeccruoHaIbHbI
X IPEANOYTEHUN,
OCO3HAaHHOMY
MIOCTPOCHHIO
VHIUBUyaJIbHON
o0pa3oBaTenbHOMI
TPACKTOPHH C
y4ETOM
YCTOWUYUBBIX
M03HABATEIbHBIX
MHTEPECOB

23.0
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KonTpouabnas

MEHHUE

padora NeS mo Y 28.0
62 KOHTPOJIMPOBATh

TEME olIeCC 4

i} u
«/IBUIKEHUSD) pott 610
€3yJIbTaT yueOHOI
AHnanus pesy yHeoH 30.0
. MaTeMaTH4eCKON

KOHTPOJIbHOU 4
63 NESTEIbHOCTH

paboThI.

Pewrenue 3amau.
Texnonozuu:3n0opoBbecoepexenus, TUPGHEepPEHIUPOBAHHOTO TIOX0Ia B 00YUSHHH, TO3TATHOTO (JOPMUPOBAHUS YMCTBEHHBIX JCHCTBHM,
HCCIIEIOBATENIbCKON AESITEIbHOCTH, CAMOJUArHOCTUKH, KOMMYHUKALIMOHHBIE TEXHOJIOTUU

7. IloBTOpenue. 4 yaca

64 Pemenue 3anau [TosTOpEHHE, OTBEYaTh HA VuursIBaTh UCIIOJIb30BaTh 5.05

Ha TIOBTOPEHHE. o0o01ieHue u BOIIPOCHI I10 pa3Hble MHEHUS U npuoOpeTeHHbIe
65 Pemenue 3anau CHUCTeMaTH3alu M3Y4YCHHBIM B CTPEMUTBCS K 3HaHU U YMCHUS B 7.05

Ha IIOBTOPEHHUE. sl 3HAHUH, TEYEHHE roJa KOOpAUHALIUU MIPAaKTUYECKOU

Hrorosasn YMEHUU U TEMaM,; pa3InYHBIX JEeSATEIbHOCTH U 12.0
66 KOHTPOJIbHAsA HAaBBIKOB 32 IIPUMEHSATH MIO3ULIUN B IIOBCEITHEBHOU 5

padora Kypc BCE COTPYJIHUYECTBE. KU3HU AJIs
67 Pewrenue 3anau reoMeTpuu 9 H3Y4YECHHBIE CnywaTs 1pyrux, MOJECJIIMPOBAHUS 14.0

Ha TIOBTOPEHUE. KJ1acca. TEOPEMBI ITPU IIBITAThCS MIPAKTUYECKUX 5
68 [Togroroska k pelLeHnn [IPUHUMATh CUTyaluil u 19.0

oro. 3aJ1a4; pemarb IPYTYIO TOUKY HCCIIEI0OBaHUS 5
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TECTOBBIE
3aaHuA
6a3oBoro
YPOBHH,
pelarhb
3a7a4u
ITOBBIIIICHHOI'O
YPOBHS
CII0’KHOCTH.

3peHust, ObITh
TOTOBBIM
H3MCHUTH CBOIO
TOUKY 3pPCHHUSI.
Ocy1iecTBisITh
HUTOTOBBIN U
MOIIIarOBLIN
KOHTPOJIb 110
pe3yibTaTy.
Baocuts
HEOOXOIMMBbIC
KOPPEKTHUBHI B
JICUCTBHUE MOCIIE
€ro 3aBEepIICHUS
Ha OCHOBE yuéTa

MOCTPOCHHBIX
MOJEJIEH ¢
UCIIOJIb30BAHUEM
amrmapara
reoMeTpuu
¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHUS K
YUYCHHIO,
TOTOBHOCTH U
CTIIOCOOHOCTH
o0yJaromuxcst K
CaMOpa3BUTHUIO U
camMo00pa30BaHUIO
Ha OCHOBE

XapakTepa MOTHBAITUH K
69 CAEIaHHBIX 00y4YeHHIO U
OIINOOK. MMO3HAHUIO, BBIOOPY
[IpoBoauTh aJIbHEUIIIET O
CpaBHEHHUE, o0pa3oBaHMs Ha
CepHualuio u 0a3e OpUEHTUPOBKH
KJ1accu(UKauio B MUpe npodeccuit
110 33JaHHBIM u
KPUTEPHUSIM. npogeccuOHaATbHBI
AHanu3upoBaTh X MPEeaNOYTEeHUH,
yCIIOBUS U OCO3HAaHHOMY
TpeOoBaHUs IIOCTPOECHHUIO
3aja4. VHIMBUyalIbHON
o0pa3oBaTeNbHOI
TPaeKTOPHUH C
y4ETOM
YCTOWUYUBBIX
MI03HABATEIbHBIX
MHTEPECOB

21.0
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Texnonozuu:3nopoBrecoepexenus, U GHepeHIIUPOBAHHOTO TOIX0/a, TeJaroruka COTPYAHHYECTBA, CAMOAHMATHOCTUKHI U CAMOKOPPEKITUI
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