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O0s3aTeIbHOr0 MMHUMYMa COZIEp KaHusl OCHOBHOTO 0011ero oOpasosanus no npeamety. (IIpukasz MO ot 19.05.1998 Ne1276);

1. denepabHOTO TIEPEeUHs YYCOHUKOB, YTBEPKIACHHBIX MPUKA30M MUHHUCTEPCTBA 0OpazoBaHus u Hayku PD ot 19 nekabps 2012 r. Ne
1067, pekoMeHIOBaHHBIX (JOMYIIEHHBIX) K MCIOJIB30BAHUIO B 00pa30BaTEIFHOM IIpOILECCE B 0Opa30BATENBHBIX YUPEKACHUAX, PEATUIYIOLINX
MpOrpaMMBbI 00IIEro 00pa3oBaHUs;

2. ABtopckoii mporpamMmel 1o reomerpun JI.C.AtanacsiHa Bxomsmeil B «COOpHHK pabouynx mporpamm. 7-9 kiaccel. I'eomeTpusi»,
coctaButenb: T.A. BypmuctpoBa. M.: IIpocsemenue, 2011. — 95 c.;

Pabouas IIporpamma 110 rcoMCTpruun B 9 xiacce pacCudTaHa Ha 66 4acoB, U3 pacdcTa 2 yaca B HCIOCIIO.

Paboyast mporpamma BBINOJIHSAET JIBE OCHOBHBIE (D)YHKIIMU:
e lHdopmanmonHO-MeTOANYECKasT (QYHKIUS MO3BOJISIET BCEM YYaCTHHKAM 0Opa3oBaTEIbHOIO Mpolecca MOIyYUTh MIPEJICTABICHUE O LENsX,
COJIEpKaHMUH, O0IIEH cTpaTerny 00y4eHus, BOCHUTAHUS M Pa3BUTHA yYaIIUXCsl CPECTBAMU JAHHOTO y4eOHOTO MpeIMeTa.
e OpraHu3alMOHHO-TUTAHUpYOIAs (YHKIHSA HpeaycMaTpUBAaeT BBIJEJIECHUE 3TaroB OOYYEHUs, CTPYKTypUpOBaHHE y4yeOHOTO Marepuaina,
OTpe/IeNIEHUE €ro KOJMYECTBEHHBIX M KaYeCTBEHHBIX XAapaKTEPUCTHK Ha KaXJIOM W3 3TAloOB, B TOM YHWCJIE JI1 COJAEP’KAaTEJbHOIO Ha-
NIOJIHEHUS TIPOMEKYTOYHOM aTTECTAllU yUalIUXCS.

Oo0masi xapakTepucTuKa y4eOHOro npeamMera

MatemaTtnueckoe 0Opa3oBaHHE B OCHOBHOM IIKOJIE CKJIAAbIBAETCS M3 CIEAYIOUIMX COJEp)KaTelIbHbIX KOMIIOHEHTOB (TOUYHBIE HA3BAHUSA
0J10KOB): apupMeTHKa; anredpa; reoMeTpusi; SIEMEHThl KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH, CTATUCTUKU U JIOTUKU. B cBOe#l COBOKYMMHOCTH OHU
OTpakaroT OOrathlil ONBIT O0yUYEHHUsI MaTeMaTUKE B HAlllel CTpaHe, YUUTHIBAIOT COBPEMEHHbBIC TEHACHIIMM OTEYECTBEHHOM U 3apy0eKHON HIKOJIbI U
MO3BOJISIOT PEaTM30BaTh OCTABICHHBIE NIEPE IIKOJIBHBIM 00pa30BaHuEM LeNH Ha HH(OPMAIIIOHHO EMKOM M MPAKTHYECKU 3HAYMMOM MaTepHale.
DT coliepkaTeabHbIe KOMIIOHEHTHI, pa3BUBasACh HA MPOTSHKEHUU BCEX JIET 00y4YeHHsI, €CTEeCTBEHHBIM 00pa30oM MeperuieTaloTcs U B3auMOACHCTBYIOT
B y4eOHBIX Kypcax.

'eoMeTpust — OJIMH M3 BaKHEHIIMX KOMIIOHEHTOB MareMatudeckoro oOpazoBanus. OHa HeoOXonuMa Jjisi MPUOOPETEeHHs KOHKPETHBIX
3HaHUH O TPOCTPAHCTBE M NPAKTUYECKH 3HAYMUMBIX yMEHUH, (HOpPMUpPOBAHHS SI3bIKa OMHUCAHUS OOBEKTOB OKPYXKAIOIIETO MHpPA, Pa3BUTHUS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS U MHTYHUIIMH, MAaTEMAaTHUECKON KYJIbTYphI, 3CTETUYECKOT0 BOCIIUTAHUS yJamuxcs. M3ydeHre reoMmeTpun BHOCUT
BKJIQ/1 B Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, B (POPMUPOBAaHUE MTOHATHS JOKA3aTEIbCTBA.

B kypce reomeTpun 9-ro kiacca popmupyercs nousatue Bekropa. Ocodoe BHUMaHHE yEIseTCsl BBIMOJIHEHUIO ONepaluii HaJl BEKTOpaMH B
reoMeTpuueckoi Qgopme. Yuamuecs: AONOJHSIOT 3HAHUS O TPEYTrOJIbHUKAaX CBEACHMUSIMM, O METOJAaX BBIYMCIEHUS 3JE€MEHTOB IPOU3BOJIbHBIX
TPEYroJIbHUKaX, OCHOBAaHHBIX Ha TEOPEMAax CUHYCOB U KOCHHYCOB. J[at0TCA CHCTEMAaTU3UPOBAHHBIE CBEJACHHS O MPABUIIbHBIX MHOTOYIOJIbHUKAX,
00 OKpYXHOCTH, BIIMCAHHOW B MPaBUJIbHBII MHOIOYTOJIBHUK U OomucaHHOH. Oco0oe MecTO 3aHMMaeT pelleHUe 3a]ad Ha MpUMEHEHHE (POopMyIl.
JlatoTcs mepBble 3HAHUS O JBM)KEHUH, MOBOPOTE W MapajuieqbHoM mnepeHoce. Cepbe3HOE BHHUMaHHE yaensercs (OpPMHUPOBAHHIO YMEHUMH



paccyxnath, JenaTh IMPOCThIE JI0Ka3aTeNbCTBA, JaBaTh OOOCHOBAaHHWS BBITIONHSEMBIX JeHCTBHUL. [lapannenpbHO 3aKiaJbIBarOTCS OCHOBBI IS
HU3YUCHUA CUCTEMATHYCCKUX KYPCOB CTCPECOMETPHH, q)HSI/IKI/I, XUMHHU U APYTUX CMCKHBIX IMMTPEIMETOB.

Kypc xapakrtepusyeTcss pailoHalIbHBIM COYETAHHEM JIOTUYECKOM CTPOTOCTH M TE€OMETPUYECKOW HATJSIAHOCTH. Y BEITUYMBACTCS
TCOPECTUUCCKAA 3HAYMMOCTE U3Yy4aCMOro Marepualia, paCliupsArOTCI BHYTPECHHUC JIOTHUYCCKUEC CBA3H KypcCa, IMOBBIIIACTCA pOJIb ACAYKIIUH, CTCIICHD
a0CTPAKTHOCTH HW3y4yaeMOro Marepuaja. Ydalluecs OBIAJICBAlOT MPHEMaMH AaHATUTHKO-CUHTETHYECKOW NeATEeIhHOCTH TMPHU JOKA3aTEIhCTBE
TEOpEeM M pelieHur 3a1a4. CUCTEeMaTHUECKOE H3JI0KEHHE Kypca MO3BOJISIET MPOJAOJIKUTH paOd0Ty MO0 (POPMHUPOBAHUIO MPECTABICHUH YIaIIXCS O
CTPOCHUHM MaTeMaTHYEeCKOW TEOPHH, 00ECIEYMBAET PA3BUTHE JIOTUYECKOTO MBINIJICHUS MIKOJIBHUKOB. V3M0KeHUE MaTepuaia XapaKTepH3yeTcs
MOCTOSTHHBIM OOpalieHneM K HarJsiTHOCTH, MCIOJIb30BAaHHEM PUCYHKOB M YePTEXKEH Ha BCeX JTamax OOYYeHHUS W Pa3BHUTHEM T'€OMETPUYECKOMH
WHTYUIMU Ha 3TOH ocHoBe. LlenenanpapieHHoe oOpamieHre K npuMepam 13 IpakTUKU Pa3BUBAECT YMEHUS YUAIIUXCS BBIWICHITh T€OMETPUYECKHE
(haxThe1, HOPMBI, U OTHOIICHUSI.

O6paSOBaTeHBHBIC 1 BOCIIMTATCJIBHBIC 3a1a4U O6y‘-IeHI/I$I TCOMETPUHN NOJIKHBI pCIIATHCSA KOMIIJICKCHO C YUCTOM BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs, cneru(uK reOMETPUN Kak yd4eOHOTO MpeaMeTa, ONpeAeisoniero e€ pojib U MeCTO B OOIIel CHUCTEME IIKOJILHOTO OOYUeHUS U
BOCIINTAaHUA. HpI/I IJIaHUPOBAHUHN YPOKOB CJICAYCT UMCTh B BUAY, YTO TeOpeTI/I‘-IeCKI/Iﬁ MaTepuragl OCO3HACTCA U YCBAMBACTCA NMPCUMYIUICCTBCHHO B
nporecce pemeHus 3amad. OpraHu3ysl pelieHue 3ajad, [eJIecO00pa3HO IMIMpE HCIOJIb30BaTh TU(GGEPECHIIMPOBAHHBIA MOIX0A K YYallHMCS.
BaxxHbIM ycJI0BHEM MPAaBUIBHON OpraHu3alu y4eOHO-BOCTIUTATENFHOTO MPOLECcCa SIBISIETCS BEIOOp YUUTENEM PallMOHAIBHON CUCTEMBI METOJIOB
U TpUEMOB OOyYeHHUs, COATAaHCHPOBAHHOE COYCTAHWE TPAJUIIMOHHBIX W HOBBIX METOJOB OOYYCHHS, ONTHUMHU3UPOBAHHOE IPHMEHEHHE
06’I)$[CHI/ITCJ'II)HO-I/IJ'IJ'IIOCTpI/IPOBaHHBIX " 3BPUCTHYCCKUX MCTOAOB, UCIIOJb30BAHNEC TCXHUYCCKHUX CPCIACTB, HUKT -xommoHeHTa. Y4eOHBIN mnmponecc
HE00XOMMO OPUECHTHPOBATH HA PAIIMOHATBHOE COUCTAHHE YCTHBIX U MTMCBbMEHHBIX BUIOB Pa0OThI, KaK MPH U3YUYCHUH TEOPHH, TAK U MPHU PCIICHUH
3amad. BHUMaHue y4uTesnsl MOKHO OBITh HANpaBlIeHO HAa pPa3BUTHE pEYM ydalluxcs, (GOPMUPOBAHHE Yy HUX HABBIKOB YMCTBEHHOTO TpyAa —
TUTAHUPOBAHKUE CBOCH PabOTHI, OUCK PAIMOHAIBHBIX ITyTeH €€ BBITIOJTHEHUS, KPUTHYECKYIO OIICHKY PE3YJIbTaTOB.

OcHoBHBIE LIeJIN Kypca:

o OBJIaJICHHE CUCTEMOW MaTeMAaTHUECKUX 3HAHUI U YMEHU, HEOOXOAUMBIX B TIPAKTHICCKOM EITEIbHOCTH, TPOIOKSHHUS
o0Opa3oBaHus;
o PUOOPETEHHUE OTbITa MJIAHUPOBAHUS U OCYIIECTBICHUS allTOPUTMUYECKOM AEATSIbHOCTH;

OCBOEHHE HaBBIKOB U YMEHHUI IIPOBEIECHUS 0KA3aTENbCTB, 000CHOBAHUSI BhIOOpA PEIICHMIA;

npuoOpeTeHrne yMEHHUH SICHOTO ¥ TOYHOTO U3JI0KCHHS MBICIICH;

Pa3BHUTh MPOCTPAHCTBEHHBIC MPEICTABIICHUS U YMEHUS, IOMOYb OCBOUTh OCHOBHBIC (DAKTHI U METOIbI TUTAHUMETPHH,
Hay4UTb MOJIb30BATHCS T€OMETPUUECKUM SI3BIKOM JIJIsi OITUCAHUS TPEIMETOB.

B ocHOBY Kypca reomerpun s 9 Ki1acca MojoKeHbl TAKUE TPUHIUIBI KaK:

L ]_IGJ'IOCTHOCTI) 1 HECTIPCPBIBHOCTDH, O3HAYAIOIHE, YTO JaHHAA CTYIICHD SABJISICTCA BaXHBIM 3BCHOM GJIHHOﬁ O6HIGHIKOJ'II)HOI71 IIOATOTOBKH
110 MaTCMaTHUKC.
° Hay‘IHOCTB B COUYCTaHMH C OOCTYIIHOCTbIO, CTPOroCTb MW CHCTCMATUYHOCTb H3JIOKCHUA (BKJ’IIO‘IGHI/IC B COICPIKAHUC
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(byHIaMEHTaIbHBIX MOJIOKEHUH COBPEMEHHOM HayKH C y4ETOM BO3PACTHBIX OCOOEHHOCTEH 00ydaeMbIX).

o [IpakTHKO-OPHUEHTUPOBAHHBIN MMOAXO0J, OOeCHeunBaIUi OTOOpP CONEp)KaHUs, HAIMpPaBICHHOTO Ha peLIeHHE MPOCTeHIINX
MPAKTUYECKHX 33249 IUTAHUPOBAHUS ISATEIIBHOCTH, MOMCKA HYKHOW WH(POPMAIIUH.
o [Mpunmmn paszBuBatoiero od0ydeHus (0OyueHHE OPHEHTUPOBAHO HE TOJHKO Ha MOJNyYeHHWE HOBBIX 3HAHUN, HO U aKTUBU3AIHIO

MBICJIUTETIBHBIX TIPOIECCOB, (POPMHPOBAaHME W PA3BUTHE Yy LIKOJIBHUKOB OOOOIIEHHBIX CHOCOOOB AEATENBHOCTH, (OPMHUPOBAHHE HABBIKOB
CaMOCTOSITENIbHON pabOTHI).

3agaum o0yuyeHus:

o YUYUTh yYaIlUXCs BBIIOJIHATH JEHCTBHS HAJl BEKTOPAMU KAK HAIPABICHHBIMHA OTPE3KAMY;

o IIO3HAKOMUTB C UCIIOJIB30BAHUEM BEKTOPOB U METOJa KOOPAMHAT IIPU PEIIEHUU T€OMETPUYECKUX  3ajad;

. Pa3BUTh YMEHHE YUYALIUXCs PUMEHITh TPUTOHOMETPUYECKHUN alIapar Py peIeHNH T€OMETPUYECKUX 3a/1a4;

o pacCIIUPUTh 3HAHUS YYAIIUXCS O MHOTOYIOJIbHUKAX;

° paccMOTPETh MOHATHS IJIMHBI OKPY>KHOCTH M IUIOLIAA KpyTa JJIs UX BBIYUCIICHUS;

o MIO3HAKOMUTh y4YalIUXCs C IOHATHEM JBMJKEHUS M €TI0 CBOMCTBAMHU HAa IUIOCKOCTH: CUMMETPHUSAMH, MapaJljICIIBHBIM IEPEHOCOM,
IIOBOPOTOM;

. BBIJICJIUTh OCHOBHBIE METOJIbl JIOKA3aTeNbCTB, C IEJIbI0 OOOCHOBAaHUS (ONMPOBEP)KEHMS) YTBEPXKACHUH M Ui pelleHus psjaa
TF€OMETPUYECKHX 3a1a4;

o YYATh NPOBOJAUTH PACCYXKACHUS, HCIONb3YS MATEMaTH4YECKUN SI3BIK, CCBUIASCh HA COOTBETCTBYIOLUIME I'E€OMETPHUUYECKHUE
YTBEPXKICHUS,;

o UCIIO0JIb30BaTh aNre0pandyeckuil anmnapar Ajsl pelieHus: FeOMeTPUYECKHX 3a/1a4;

o J1aTh HA4aJIbHOE MPECTABICHUE O TeJaX U MOBEPXHOCTAX B IPOCTPAHCTBE.

KoHTponbHBIe paboThl HalpaBiIeHbl Ha MPOBEPKY YPOBHsI 0a30BOM MOATOTOBKH YYalUXCs, a Takke Ha MU(depeHIMPOBaHHYIO TPOBEPKY
BJIaJcHUs (POPMAIBLHO-ONEPATUBHBIM MATEMaTHYECKHM aIapaToM, CIIOCOOHOCTh K HMHTETpallMk 3HAHUA 10 OCHOBHBIM TEeMaM Kypca.
[TpoMeKyTOUHBI KOHTPOJb 3HAHHH OCYIIECTBISAETCS C IOMOIIBIO MPOBEPOYHBIX CAMOCTOSTENBHBIX DPA0OT, 3JIEKTPOHHOTO TECTHPOBAHUS,
MPAKTUYECKUX padoT.

OcHOBHbBIE pa3BHBAKOIIHE U BOCIUTATEIbHbIE HEJH
PaszButne:
° SIcHOCTM M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUSI, WHTYWUIIMH, JIOTMYECKOTO MBIIUICHUS, AJIEMEHTOB aJrOPUTMHUYECKOM
KYJbTYpBbI, MPOCTPAHCTBEHHBIX MPEACTaBICHUMN, CHOCOOHOCTH K IPEOJOJICHUIO TPYAHOCTEH;
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MareMatuueckou peuu;
CeHcopHo# cepsl; ABUraTeIbHON MOTOPHKH;
BHuManus 1 namsaty;
HaBbIkoB camo U B3aMOIIPOBEPKHU.
dopMupoBaHHE MPeICTaBICHUI 00 UesIX U METOJIaX MAaTeMAaTUKN KaK YHUBEPCAJIBHOTO S3bIKa HAYKH M TEXHUKHU, CPEACTBA MOJIEITMPOBAHNUS
SBJICHUW U MPOIECCOB.

Bocnuranue:

° KynbTypbl THYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIeYeI0BeUeCKON KyIbTYphl, IOHUMaHHEe 3HAYMMOCTH MaTeMaTUKU
JUJIS1 HAYYHO-TEXHHUYECKOT0 MPOrpecca;

° BoseBbIX KauecTB;

o KommyHmkabeabHOCTH;

° OTBETCTBEHHOCTH.

TpeO6oBaHus K YPOBHIO MOATOTOBKY YYAIIUXCH:
Ha ocnoBanuu tpe6oBanuii ['ocy1apcTBEHHOro 00pa30BaTEIbHOIO CTAHIAPTa B COJAEPIKAHUU MPEANOIAracTcsl pealn3oBaTh aKTyallbHbIE B
HACTOSIIIIee BPeMsI KOMIIETEeHTHOCTHBIN, THMYHOCTHO OPUEHTUPOBAHHBIHN, JEATEIbHOCTHBIN MOIX0bI, KOTOPBIE OMPEACISIOT 33Ja4l 00yIeHUS:

L4 HpO,Z[OJ'I}KI/ITB OBJIaACHUC CHCTEMOM IrCOMCTPHICCKUX 3HAHUN H YMCHI/Iﬁ, HGO6XO,I[I/IMI>IX s IPUMEHCHUA B HpaKTquCKOfI
ACATCIBHOCTH, U3YUCHUA CMCIKHBIX JUCHUIIINH, TPOAOJIKCHUS O6pa30BaHI/I$I.
L4 HpO)lOJ'DKI/ITB HUHTCJUICKTYAJIbHOC Pa3BUTHUC, (pOpMI/IpOBaHI/IC Ka4deCTB JTUYHOCTH, HCO6XOI[I/IMLIX YCJIOBCKY JIA IMOJTHOLIEHHOM KH3HU B

COBPEMEHHOM OOLIECTBE; SICHOCTM M TOYHOCTH MBICIM, KPUTUYHOCTH MBIUUICHUS, WHTYMIHMH, JIOTUYECKOIO MBIIIJIEHUS, 3JEMEHTOB
QITOPUTMUYECKOH KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEICTABICHHHA, CIOCOOHOCTH K MPEOJI0JIICHUIO TPYIHOCTEH;

L4 q)OpMI/IPOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 00 HOCIAX U MCTOAAX MATCMATUKHN KAaK YHUBCPCAJIBHOI'O A3bIKa HAYKWM W TCEXHHUKH, CPCACTBA
MOJCINPOBAHUA SIBIICHHH 1 IMponHecCCOB;
L4 Bocnuranue KYJbTYPbI JJUHYHOCTHU, OTHOIICHUC K I'COMCTPUU KAK K YaCTH OGHIG‘ICHOBCHGCKOﬁ KYJIbTYpPbl, IOHUMAHNUC 3HAYNUMOCTU

TCOMCTPUHU OJI1 HAYIHO-TCXHHYCCKOI'O IIpOorpecca.

B xone npenoxaBanust reoMeTpun B 9 kiacce, paboThl HaJl GOPMUPOBAHUEM Yy YUAIIMXCS MEPEUMCICHHBIX B IpOrpaMMe 3HAHUNA U YMEHUN
cieqyeT obpaliaTh BHUMaHUE Ha TO, YTOOBI OHHU OBJIAJEBAIM YMEHUSAMHU OOIIEy4eOHOTo XapakTepa, pa3HOOOpa3HbIMU CIIOCOOAMM AESITENbHOCTH,
IIPUOOPETATIHN ONBIT:




. IUIAHUPOBAHUSI W OCYIIECTBIEHUS aJTOPUTMUYECKOM JEATEIbHOCTH, BBINOJIHEHMSI 3aJaHHBIX W KOHCTPYMPOBAaHUS HOBBIX
aJITOPUTMOB;

o OBJIaJICBAJIM IPUEMaMH aHAJTUTUKO-CUHTETUUECKOH €ATEIbHOCTH IPU JOKa3aTeIbCTBE TEOPUH U PEILICHUH 3a/1aY;

. LEJICHANPABICHHO 00paIlaiuch K IpuMepaM U3 MPaKTUKH, YTO Pa3BUBACT YMEHUS y4YalllUXCs BBHIWICHSATh F€OMETpUYECKHE (DaKTBI,
(OopMBI M OTHOLICHHS B MpEeIMETaxX U SBICHUSAX JIEHCTBUTEIBHOCTH, HUCIOJIB30BAIU SA3BIK T'€OMETPUU JUISI UX OIMCAHUS, MPUOOPETATN OIBIT
HCCIIEI0BATENbCKOM AESITENIbHOCTH, Pa3BUTHSI UJIEH, POBEACHUS SKCIIEPUMEHTOB, 0000IIEHMS, TOCTAaHOBKU U ()OPMYJIMPOBAHUS HOBBIX 3a71a4;

J SICHOT'O, TOYHOTI'0, TPAMOTHOT'0 U3JI0’KEHUSI CBOUX MBICJIEN B YCTHON M MMCbMEHHOM pPEUy; IPOBEACHUS 10Ka3aTEIbHBIX pacCyKICHHM,
apryMeHTalui, BbIIBM)KEHUS TMIIOTE3 U MX OOOCHOBAHUS; MOMCKA, CUCTEMATU3alMM, aHaIu3a M KiacCU(UKanuu MH(POPMAIMH, UCIOIb30BAHUS
pa3Hoo0pa3HbIX HH(POPMAIIMOHHBIX UCTOYHUKOB, BKIIFOYAst Y4eOHYIO U CIIPABOYHYIO JINTEPATypPy, COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

B pe3ynbraTe u3ydeHUs JaHHOTO Kypca 00yJaronuecs JODKHB YMeTh/3HATh:

. 3HaTh ONpeEeNIeHNs] BEKTOpAa U PaBHBIX BEKTOPOB; M300pa’kaTh M 00O3HAUaTh BEKTOPHI, OTKJIAJbIBATh OT JAHHOM TOYKU BEKTOP,
PaBHBIN JAHHOMY; YMETh PEILATh 3aJa4H.
. YMeTb 00BSICHUTB, KaK OINpEeeNseTcss cyMMa JIByX M 0ojiee BEKTOPOB; 3HATh 3aKOHBI CII0KEHHUSI BEKTOPOB, OIPEEIEHUE Pa3HOCTH

JIBYX BEKTOPOB; 3HATh, KAKOW BEKTOP HA3bIBAETCS IPOTHUBOIIOIOKHBIM JAHHOMY; YMETh CTPOUTh CYMMY JBYX U 00Jiee JaHHBIX BEKTOPOB, MOJIb3YsCh
IIpaBUJIaMU TPEYTOJIBHUKA, MapaJIIeIOrpaMMa, MHOTOYTOJIbHUKA, CTPOUTD Pa3HOCTH JBYX JAHHBIX BEKTOPOB; YMETh pELIaTh 3a1a4U.

. 3HaTh, KAKOH BEKTOP HA3bIBAETCS MPOU3BEICHHEM BEKTOpa Ha YMCIIO; YMETh (POPMYIHMPOBAaTH CBOWCTBA YMHOXEHHUS BEKTOpa Ha
YHCII0; 3HATh, KAKOW OTPE30K HA3BIBACTCS CPEIHEH JIMHUEH Tpanenun; yMeTb (hOpMyIupoBaTh U JOKa3bIBaTh TEOPEMY O CpEAHEN JIMHUY Tpar eluH;
YMETh peLlaTh 3a1a4u.

o 3HaThb q)OpMYJ'II/IpOBKI/I U O0Ka3aTcCJIbCTBA JIEMMbI O KOJUIMHCAPHBIX BCKTOpaxX WM TCOPCMbBI O PA3JIOKCHUU BCKTOpa II0 ABYM
HCKOJUIMHCAPHBIM BCKTOPAaM, IpaBujia ACUCTBUH HAZl BEKTOPAMH C 3aIaHHBIMU KOOpAWHATAMU,; YMCTh PCIIATh 3a/1a1H.

o 3HaTh U YMETh BBIBOAUTH (OPMYJIbl KOOPAMHAT BEKTOpa Yepe3 KOOPAMHATHI €ro KOHIAa M Hayaja, KOOPJUHAT CEepeJUHbI OTpe3Ka,
JOJIMHBI BEKTOpPA U PACCTOAHUSA MCXKAY ABYMA TOUKaMU, YMETh PCIIaTh 3aJa4u.

° 3HaTh U YMETh BBIBOAUTH YPAaBHEHHS OKPYXKHOCTU M IPSIMOW; YMETb CTPOUTH OKPYKHOCTH U TPSMBIE, 3alaHHbIE YPAaBHEHUSIMU;
YMETb PeIlaTh 3aJa4uH.

. 3HaTh, KaK BBOJATCS CHHYC, KOCMHYC M TaHresc yriioB or 0° mo 180° ymeTh qoka3biBaTh OCHOBHOE TPUTOHOMETPUYECKOE
TOXIACCTBO, 3HATh q)OpMyJ'H:I AJId BBIYUCJIICHUA KOOPAWHAT TOYKHU,; YMCTh PCIIATh 3a1a4H.

o 3HATh U YMETh JOKA3bIBATh TEOPEMY O ILIOIIALN TPEYrOJbHUKA, TEOPEMBI CUHYCOB U KOCUHYCOB; YMETh pelIaTh 3a1auu.

o YMeTh OOBSCHUTH, YTO TAKOE YroJ MEXJIy BEKTOpaMH; 3HaTh OIPEJEICHHE CKAJISIPHOTO IPOU3BEICHMUS BEKTOPOB, YCJIOBUE
NEPIEHANKYJIIPHOCTH HEHYJIEBBIX BEKTOPOB, BBIPAKEHUE CKAJIPHOTO IIPOU3BEICHUSA B KOOPAMHATAX U €r0 CBOMCTBA; YMETh PEIATh 3a4a4H.

. 3HaTh omnpejesieHHe MPAaBUIBHOTO MHOTOYIOJbHMKA; 3HATh M YMETh JIOKa3blBaTh TEOPEMbl 00 OKPY)KHOCTH, OMMCAHHOW OKOJIO

MPpaBHUJIBHOI'O MHOI'OYI'OJIBHHUKA, U OKPY>XHOCTH, BIIMCAHHOU B HpaBI/IJ'II)HI:Jﬁ MHOTI'OYT'OJIbHUK; 3HATh q)OpMy.]'II)I JJI1 BRIYUCIICHUSA YyIJia, Iiomaan U
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CTOPOHBI MPABUJIIBHOT'O MHOI'OYT'OJIbHUKA U pagnuyca BIICAHHOM B HET'O OKPYXHOCTHU,; YMCTb UX BBIBCCTH U IPUMCHSATH IIPU PCHICHUHA 3a/1ay.

J 3Hath GOpMyIbl JJIMHBI OKPYXHOCTH M JIYId OKPYXKHOCTH, IUIOIIAAM Kpyra M KpPyroBOrO CEKTOpa; yMeTh NPUMEHATh HX MpU
pelIeHNH 3a1a4.
o YMeTh 00BSCHUTH, UTO TaKOE OTOOpaKEHHE IIIOCKOCTU Ha ce0sl; 3HATh OINpe/IeNieHHe IBUKAHUS TUIOCKOCTH; YMETh JI0Ka3bIBATh, YTO

oceBasi U LIEHTpaJbHasi CHMMETPUU SBISIOTCS IBIKEHUSIMU U YTO MPH JBHXKEHUU OTPE30K 0TOOpa)kaeTcs Ha OTPE30K, a TPEYroJbHUK — HA PaBHBIN
€My TPEyroJbHUK; YMETh peniaTh 3aJauu.

. YMeTb 00BSCHUTB, YTO TaKOE MapaslieNbHbIi NEPEeHOC U MOBOPOT; JOKa3blBaTh, YTO MapalljiesIbHbI EPEHOC U MOBOPOT SIBIAIOTCA
JNBHKEHUSMM IUIOCKOCTH; YMETh PEIIaTh 3a/1a4N.
. HmeTsb npeacTaBieHus: 0 NPOCTEHIINX MHOTOTPAaHHUKAX, TeJlaX U MOBEPXHOCTAX B MPOCTPAHCTBE; 3HATH (POPMYIIBI ISl BEIYUCICHHS

TJIOIA IeH TTOBEPXHOCTEH U 00BEMOB TeTI.

Hcnonszyembie hopmbl, CIIOCOOBI U CPeICTBA IPOBEPKHU U OIIEHKHA 00pa30BATEIBHBIX PE3YIbTATOB.

OneHka 3HaHUI—CHCTEMATHUYECKHH TPOIECC, KOTOPHI COCTOUT B OIpPEAENICHUU CTEINEHH COOTBETCTBUS MMEIOIIMXCS 3HAHUW, YMEHHIA,
HABBIKOB, TIPEBAPHUTEIHHO IUIAHUPYeMbIM. [Iporiecc OIEHKH BKIIOYAeT B ceOsl TaKMe KOMIIOHEHTBI: OMpEICICHHE Ieie OO0ydeHHs; BHIOOD
KOHTPOJIbHBIX 33/IaHU, IPOBEPSIIONINX JOCTHKEHHUE ITHX IENEH; OTMETKY WJIH IPYroi croco0 BeIpaKEHHs PE3yNIbTaTOB MPoBEpKHU. B 3aBucuMocTH
OT TIOCTaBJICHHBIX IIeNICH MO-pa3HOMY CTPOHUTCS HMpOrpaMMa KOHTPOJIsS, OJOMPAIOTCS Pa3IMYHbIe THIBI BONPOCOB M 3afaHuil. Ho mpumMeneHue
MPUMEPHBIX HOPM OLIEHKHM 3HAHWM JOJKHO BHECTH €IMHOOOpa3ue B OLIGHKY 3HAHWUN M YMEHUH ydyalluxcs M cleiaTh ee 0ojiee 00BEKTHUBHOM.
[IpumepHbIe HOPMBI IPEACTABISIOT OCHOBY, HCXOIsl U3 KOTOPOH, YYUTENb OLICHUBACT 3HAHNS U YMEHHS YHAIIUXCS.

Copepxanue 1 00beM MaTepuaia, MOJJIeKAIIEro MPOBEPKE U OLIEHKE, OMPEAESIOTCS MPOTrpaMMOi M0 MaTeMaTHKE AJII OCHOBHOW IIKOJBI.
B 3alaHuA JJIs1 MMPOBEPKHU BKIIOYAIOTCA OCHOBHBIC, TUIIMYHBIC W IMPUTOM pa3anH01?1 CJIOKHOCTHU BOIIPOCHI, COOTBCTCTBYIOIIUC IIPOBEPACMOMY
paszeny nporpaMmmal.

OcHOBHBIMU (OpMaMHU NPOBEPKU 3HAHUM U YMEHUH ydyalMXCs MO MaTeMaTHKE B OCHOBHOW IIKOJIE SIBJSIOTCS OIPOC, 9K3aMEH, 3auer,
KOHTpOJIbHAsE paboTa, camocTosiTeNbHas paboTa, TECTUPOBAaHWE, MPOBEpOUYHAs padoTa, MPOBEpKa MUCHBMEHHBIX JOMAIIHUX PabOT Hapsay ¢
KOTOPBIMHM IPUMEHSIOTCS U Apyrue ¢popMmbl npoBepku. [Ipu 3TOM yduTHIBaeTCS, YTO B HEKOTOPBIX CIydasiX TOJIbKO YCTHBIM OMPOC MOXET /1aTh
OoJee TONHBIC MPEACTABICHUS O 3HAHUSAX M YMEHUSX Y4YalllUXCs; B TOXKE BpeMs MHCbMEHHAas paboTa MO3BOJIAET OLEHUTh YMEHHUE YYallluXcCs
n3Jjiaratb CBOM MBICJIN HaA 6YMaF€; HaBBIKH T'PaMOTHOI'O 0(1)0pMJ'IeHI/I${ BBITIOJTHACMbBIX UMHN SaHaHHﬁ.

[Ipu orieHKe YCTHBIX OTBETOB M MUCHMEHHBIX pa0OT yUUTENb B IEPBYIO OYEPEIb YUUTHIBAET UMEIOIIUECS Y yUalerocs GakTHIeCKue 3HAHUSI
1 YMCHUA, UX IIOJHOTY, IPOYHOCTb, YMCHUC IIPUMCHATH Ha MPAKTUKEC B PA3JIMYHBIX CUTyallHUAX. PGSYHBTaT OLOCHKU 3aBHUCUT TAKXEC OT HAJIU4YUA U
XapakTepa JI0NYIIEHHbBIX OrPEIIHOCTEH.

Cpeau norpenHocTei BoIACIAIOTCS OMUOKY, HET0UEThI U MEJIKHE OTPEIIHOCTH.

HOFpeI_HHOCTB CUHUTACTCA OH_II/I6KOI71, €CJIM1 OHAa CBUACTCIBCTBYCT O TOM, YTO YUCHUK HC OBJIaJIC]I OCHOBHBIMU 3HAHUAIMHU, YMCHUIMHU U UX
MIPUMEHEHUEM.

K HEA04YCTaM OTHOCATCH IMOIrPCIIHOCTH, CBUACTCILCTBYIONUC O HCAOCTATOYHO IMOJIHOM WJIM HEAOCTATOYHO MPOYHOM YCBOCHUHN OCHOBHBIX
3HAHUH W yMEHUH win 00 OTCYTCTBMM 3HAHWH, HE CUUTAIOIIMXCS B COOTBETCTBUM C IporpaMMoil OCHOBHbIMH. K HemoueTam OTHOCSTCS
IOrpeurHoCTH, O6TJSICH$IIOIJ_II/ICC$I PacCCAHHOCTBIO WJIM HCAOCMOTPOM, HO KOTOPBLIC HC HNPHUBCIN K HCKAXKXCHUIO CMBICIIA IMOJYUYCHHOTO YYCHHKOM
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3aJlaHus WIK CIIoco0a ero BhIMoMHEHUs . [ paMMaTryeckas ommoOKa, TOMyIIeHHAs B HAMCAHUU U3BECTHOTO YJallleMycsi MaTeMaTHIeCKOro TepMHUHA,
HeOpeKHas 3aMuch, HEOPEKHOE BHITIOJIHEHHE YePTEKa CUUTAIOTCS HEJTOUETOM.

K MelnKuM MmOrpemHocTsIM OTHOCATCS MOTPEIIHOCTH B YCTHOW M NMUCBMEHHOM pEyYd, HE HCKaXKAIOIIME CMbICIA OTBETA WM PELICHUS,
CJIy4aiiHbI€ OMKMCKH H T. II.

Kaxxnoe 3amanue st yCTHOTO ONpoca WM MUChbMEHHON paOOThI MPEJICTABISICT TEOPSTHUSCKUN BOTIPOC UITH 3a7a4y.

OTBeT Ha BOMNPOC CYHMTAETCs OE3yNpedyHbIM, €CIH €ro CoJAep)KaHWe TOYHO COOTBETCTBYET BOMPOCY, BKIIIOYAET BCE HEOOXOAMMBIE
TEOPETUIECKHUE CBEJACHHS, 0OOCHOBAHHBIC 3aKIIOUYCHHS U TMOSCHSIONIUE MPUMEPHI, a €ro M3JIOKEHHEe M OPOPMIICHHE OTIIMYAIOTCS KPATKOCTHIO M
aKKypaTHOCTBIO.

Pemenue 3amaun cumrtaeTcsl O0e3ympedyHBIM, €CIIHM IMOJYYEeH BEPHBIA OTBET NPH MPABUIHBHOM XOJE PEIICHHS, BHIOpAH COOTBETCTBYIOIIHI
3ajaye crnoco0 pelieHus, MPaBUIbHO BBINOJHEHBI HEOOXOJUMBIE BBIYMCICHUS U MpeoOpa3oBaHus, MOCIEI0BATEIBHO M aKKypaTHO O(OpMIIEHO
pelieHue.

Ornenka oTBeTa y4yamierocs mpu yCTHOM OMPOCE U OleHKa MUChbMEHHONW KOHTPOJIbHOM pabOoThI MPOBOJUTCS MO NATHOAIUILHON CHCTEME.

OueHkKa yCTHBIX OTBETOB:
OTBeT OIleHUBAETCSI OTMETKOM ‘5, eciii yJamuiics:

. HOJHOCTBIO PacKpbUI COJIEpKAHNUE MaTepHaia B 00beMe, MPeTyCMOTPEHHOM MPOrpaMMON U Y4eOHUKOM;

o U3JI0KWI MaTepuall I'PaMOTHBIM S3BIKOM, TOYHO MCIOJIb3ys MATEMAaTUYECKYIO TEPMHUHOJOTHIO U CHUMBOJIMKY, B OIIPEACICHHOU
JIOTHYECKOM ITOCJIEI0BATEIBHOCTH;

J MIPABUIIBLHO BBIIOJIHUII PUCYHKH, YEPTEXKH, TpaUKH, COMYTCTBYIOIINE OTBETY;

o II0Ka3aJ yYMEHHE WUIIOCTPUPOBaTh TEOPHI0 KOHKPETHBIMM IpUMEpaMH, NPUMEHATh B HOBOW CHUTyallUd IIPH BBIIOJHEHHUH
MIPAKTHUYECKOTO 3aaHus;

. MIPOIEMOHCTPHPOBAJI YCBOCHHUE paHEe M3YUCHHBIX COIMYTCTBYIOIIMX BOIPOCOB, CHOPMHUPOBAHHOCTh M YCTOMYMBOCTh UCIOIB3YEMBIX
IIPY OTBETE YMEHUI U HABBIKOB;

. OTBEYaJ CaMOCTOATEIbHO, 0€3 HABOSAIIMX BOIIPOCOB YUUTEIIA.

OTBET OLIEHUBAETCSI OTMETKOH “4”,
€CJIM YZIOBJICTBOPSICT B OCHOBHOM TPEOOBAaHUSM Ha OLICHKY “5”, HO IIPH 3TOM MMEET OJWH U3 HEJ0OUYETOB:

L4 B U3JIOKCHUHA OOIMYHICHBI HeOOobIIINe HpO6€JIBI, HC UCKA3UBIIUC MATEMATUYICCKOC COACP)KAHNEC OTBCTA,
L4 AOMYIICHBI 1-2 HEAO0YCTA IMTPHU OCBCIHICHHUHU OCHOBHOI'O COACPKAHUA OTBCTA, UCIIPABJIICHHBIC ITOCJIC 3aMCYaHUA YUUTCIIA,
L4 AOMYIICHBI omuOKka wiIM Ooyee ABYX HCIOUYCTOB IIPU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKIIAJJKAX, JICTKO

WCIIPABJICHHBIC ITOCIIC 3aMEUYaHUsI YIUTEIIS. )

OTBeT OLICHUBAETCSA OTMETKOH “3”, eciu:

° HETIOJTHO PACKPBITO COJICp)KaHUEe MaTepuala (CoaepiKaHHe H3JI0KEHO (parMEeHTapHO, HE BCErJa IMOCIIEI0BATEeIbHO), HO TOKa3aHO
o0Iiee MOHUMaHUE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIC JIUTS JATLHEHIIIET0 YCBOCHHUS TPOTPAMMEI;



L HNMCIINCH 3any,Z[H€HI/I$I NN I[OHyH_IeHbI OLHI/I6KI/I B onpeneneHI/m HOHSITPIﬁ, HCIIOJIB30BAHUUN MaTeMaTHqGCKOﬁ TepMI/IHOJIOI‘I/II/I,
YepTeKax, BBIKIAIKAX, HCTIPABIICHHBIE TTOCIC HECKOJIBKUX HABOISAIIUX BOIPOCOB YUUTEIIS;

L] yLIeHI/IK HC cnpaBans[ C HpI/IMCHeHI/IeM T€OpI/II/I B HOBOﬁ CI/ITyaHI/II/I HpI/I BBIIIOJIHCHUHN HpaKTI/I‘IeCKOFO 3aaHusl, HO BBbIIIOJIHUII
00s13aTeNbHOE 3aJaHHE.

OTBeT OLIEHNBAETCSI OTMETKOM “2”, eciu:

. HE PACKPBITO COZEpKAHUE yueOHOrO MaTepHaa,
J o0Hapy>KeHO He3HAHME WIIM HE TOHMMaHUe YYeHUKOM OoJIbIel min HanboJiee BaKHON YacTH yUeOHOTO MaTepuana;
J JIOIYLIEHbl OIIMOKHU B ONpPEAEICHUU MOHITHS, NIPU MCIIOJIb30BAaHUM MAaTeMaTHYECKOH TEPMUHOJOIMH, B PUCYHKAX, YepTexkax WM

rpa(bmcax, B BEIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI ITOCJIC HECKOJIBKNX HABOAAIINX BOIIPOCOB YYHUTCIIA.

OueHnBaHue NUCbMEHHbIX PadoT:

[Ipu npoBepke NUCHbMEHHBIX paboT [0 MAaTEMATUKE CIIEAYET PAa3IndyaTh IPyoble U HErpyOble OMINOKH.
K rpyObIm ommbkam OTHOCSITCS:

BBIUMCIIMTEIbHBIC OIIMOKY B IpUMEpax U 3aJ1a4ax;

OlIMOKY Ha HE3HAHUE MOPSAIKA BHIIOTHEHUS apU(PMETUYECKUX IeHCTBHIA;

HENPaBUIBLHOE PEIIeHHE 3aaun (IPOMYCK eHCTBUHN, HETPAaBUIIbHBIN BBIOOP ACMCTBUIA, IUIITHEE 1EHCTBUE);
HEIO0BEJICHUE 10 KOHIIA PELIECHUS 3aja4y WIH IIPUMEpPa;

HEBBIITOJIHEHHOE 3a/1aHUE.

K HerpyObIM ommbKaM OTHOCSTCS:

HEPALMOHAJIBHBIE IPUEMBI BEIUNCIICHU;

HeIpaBWJIbHAs TOCTAHOBKA BOIIPOCA K ACUCTBHUIO MPHU PELICHUH 3a/1a4U;

HEBEPHO c(hOPMyJIMPOBAHHBII OTBET 3a7a4u;

HENPaBUJIbHOE CIIUChIBAaHUE JAHHBIX YHCEIl, 3HAKOB;

HE0BEICHUE J10 KOHIIa IpeoOpa3oBaHui.

IIpu ouieHKe NMCBMEHHBIX PAa0OT CTABATCS CIEAYIOIUE OTMETKHU:

. “5”- ecnu 3a/1a4u peIlIeHbI 0€3 OIINO0K;

o “4”- ecnu noryuieHsl 1-2 HerpyOble OmmnOKy;

o “3”- ecau gomyuieHsl 1 rpy6as u 3-4 HerpyOble OmnOKY;

o “2”- He3HaHUE OCHOBHOT'O MPOTPAMMHOTO MaTepralla UK 0TKa3 OT BBHIIIOIHEHHS YI€OHBIX 00SI3aHHOCTEH.

OuennBanue TeCTOBBIX padoT:
“5”- ecyim HaOpano oT 9110100% OT MakCHMaTbHO BO3MOXKHOTO 0asa;
“4”- ot 7510 90%;



“3”- o1 50 no 74%;
“27- 1o 50%.

®opmupoBanue YY /|

PerynarusHelie:

- OIIpEeNIeNIATh 1IeJIb I€ATEIbHOCTH Ha YPOKE C IOMOIBIO YUUTENSI U CAMOCTOSTENBHO;

- YUUTBCS COBMECTHO C YUHUTEIEM 00OHApYKUBATh U (OPMYIUPOBATh yUeOHYIO MPoOIeEMYy;

- YUUTHCS IUTAHUPOBATh YUEOHYIO IEATEIBHOCTD Ha YPOKE;

- BBICKa3bIBAaTh CBOIO BEPCHUIO, MBITATHCS MpEAJIaraTh crnocod e€ mpoBepky (Ha OCHOBE MPOAYKTHUBHBIX 33JJaHH B ydeOHUKE);

- paboTas o npeIoKeHHOMY IIaHy, UCII0JIb30BaTh HEOOXOJUMBbIE cpe/icTBa (YUeOHUK, KOMITBIOTEP U MHCTPYMEHTHI);

- OIpeNeNATh YCHEIIHOCTh BBIIIOJHEHHS CBOETO 33aJJaHHs B AMAJIOTe C YUUTEINIEM.

CpenctBoM hopMupOBaHUS PEryISTUBHBIX JCUCTBHUI CIy)KAT TEXHOJOTHS MPOOJIIEMHOTO JMajiora Ha dTarne W3y4eHHs1 HOBOrO MaTepuaa u
TEXHOJIOTUS OLIECHUBAHUS 00pa30BaTENbHbBIX JOCTHKEHHH (YUeOHBIX YCIIEXOB).

Ilo3naBaTenbHbIE:

- OpPHEHTUPOBATHCA B CBOCH CHCTEME 3HAHMIA: TOHUMATh, YTO HY)KHA JIOMIOJHUTEIbHAS HH(POpMAaLKs (3HAHUS) AJIS pelIeHus y4eOHOH
3aJja4uu B OJMH 111ar;

- JIeNaTh MPeIBAPUTENBHBI 0TOOP HCTOYHIKOB MH(POPMAIINH /IS pEIICHUs YIeOHOH 3a/1a4H;

- N00BIBaTh HOBBIE 3HAHUS: HAXOAUTh HEOOXOAMMYIO MH(OpMAIUIO, KaKk B YyUeOHHMKE, TaK U B MPEUIOKEHHBIX YUHTEIEM CIOBapsX,
CIpPaBOYHHUKAX U MHTEPHET-pecypcax;

- N00BIBaTh HOBBIC 3HAHUS: M3BJICKATh WH(POPMAIIHIO, IPECTABICHHYIO B pa3HBIX (Gopmax (TeKcT, Tabiuia, cXxema, WITIOCTpaus 1
ap.);

- nepepabaTbiBaTh MOMYYEHHYIO HH(pOpManMioo: HaOmonaTh U JelaThb CaMOCTOsATeNbHbIE BbIBOABL. CpeacTBoM (HOpMHPOBAHUSA
MO3HABATEIBHBIX JACHCTBUI CIy)XHUT Y4eOHBI MaTepuan W 3aJaHus yueOHHKa, 00ecTieunBalONIie NEPBYIO JIMHUIO PAa3BUTHUS - YMEHUE OOBICHATH
MHUP.

KomMyHuKaTuBHBIE:
o JIOHOCUTH CBOIO TO3UIUIO 0 JPYruX: 0pOpMIIATE CBOIO MBICIH B YCTHON W MUCHMEHHOW pedd (Ha YpOBHE MPEIIOKEHUS WU
HEOOIBIIOr0 TEKCTA);
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CJylmaTh ¥ IOHUMATh PeUb APYTHX;
BBIPA3UTEIBHO YNTATh U NIEPECKA3BIBATH TEKCT;
BCTyNaTh B Oecely Ha YPOKE U B KU3HH;
COBMECTHO JIOTOBAPUBATHCS O TIPaBMIIaX OOIIEHUS U MMOBEICHUS B IIIKOJIE U CJICIOBAThH UM;
YUUTHCS BBITIOIHATH Pa3IMYHBIC POJIU B rpyIne (JUAepa, UCIIOTHUTEIIS, KPUTHUKA).
CpenctBoM (opmMHupoBaHUS KOMMYHUKATHBHBIX JEUCTBUN CIyKAT TEXHOJIOTHS MPOOIEeMHOTO Auaniora (MoOYKIAroluii ¥ TMOJBOASIINN
JTAAJIOT ), TEXHOJIOTHS TPOTYKTUBHOT'O YTEHHUS U OpraHu3aIus paboThl B MAJIBIX TPYIINAX.

JINYHOCTHBIE JOCTHKEHUS Yyamuxcs

. WCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS W YMCHHS B MPAKTUYECKOW JEATETHHOCTH U TMOBCEJIHEBHOW XHU3HU JUISI MOJCIUPOBAHUS
MPAaKTUYECKUX CUTyalluil U UCCIIEI0BAHMS IOCTPOCHHBIX MOJIENIEH C UCIIOJIb30BAHUEM aIllapaTa reOMeTpuun
J (hopMUpOBaHHE OTBETCTBEHHOTO OTHOUIEHHSI K YYEHHUIO, TOTOBHOCTM U CIIOCOOHOCTH OOy4arloUmIMXCsi K CaMOpa3BUTHIO H

caMo00pa30BaHUI0 Ha OCHOBE MOTHBAIMM K OOYYEHMIO M IO3HAHMIO, BHIOOpPY JajbHeiIIero obpa3oBaHusi Ha 0a3e OpPUEHTUPOBKU B MHpE
npodeccuii M MpodecCHOHANBHBIX MPEANOYTEHNH, OCO3HAHHOMY IIOCTPOCHHIO WHAWBUAYAJIbHOW 0O0pa30BaTEIbHOM TPACKTOPHH C YYETOM
YCTOMYMBBIX [TO3HABATEIBHBIX HHTEPECOB

. (dopMHUpOBaHHE IEIIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH U OOIIECTBEHHOM
MIPAKTHKH

. (opMHupoBaHHE KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOLICHUM U COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U MIIAIIIUMH B
00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-HCCIIeJ0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX JESITEIbHOCTH

. YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW W NMCBMEHHOW PE€YM, ITOHUMATh CMBICI ITOCTaBIECHHOW 3aJadH,
BBICTPaUBaTh apryMEHTALUIO, IPUBOJUTD IPUMEPBI U KOHTPIPUMEPHI

. KPUTUYHOCTH MBIIUICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIMYATh THIIOTE3Y OT (haKTa

. KpEaTUBHOCTh MBIIUICHNS, UHULIUATUBY, HAXOAYUBOCTh, aKTUBHOCTH IIPU PEILIEHUH T€OMETPUYECKUX 3a1a4

. YMEHHE KOHTPOJIHMPOBATh MPOLIECC U PE3yIbTaT yueOHOM MaTeMaTHUYECKON AESITEIbHOCTH

o CIIOCOOHOCTB K IMOLIMOHAJIBHOMY BOCIIPUSATHIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PEILICHUH, pacCyXIeHUN

XapakTepuCTHKA OCHOBHBIX COJeP:KATEIbHbIX JUHHU
1. BBoaHoe nmoBTOpEeHUE
IToBTOpEHME Kypca 7-8 KIaccoB.
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3HaTh U IOHUMATh:

MOHATHS: MeIaHa, ONCCEKTpuUca, BEICOTA, TPEYrOJIbHUKA, TTApAITISIIOTPAMM, TpaTenus, poMO, KBaIpar.

YMers:

BBITIOJIHATH 3a7a4yu u3 pazzaenoB kypca VIl kmacca, ucnonb3ys teopuro: Teopema Iludaropa, cBOMCTBO cpeaHelt JTMHUM TPEYroJibHUKA,
(hopMyIIBI BBIYMCIICHUS TUIOIIAIHN TPEYTrOJbHIKA; CBOMCTBA, MPU3HAKH MapajuieorpaMmma, pomoa, mpsMOyrojJbHHUKa.

YV

KoMMmyHHKaTHUBHBIE:

Y4uTHIBaTh pa3Hble MHEHHSI U CTPEMHUTHCS K KOOPIWHAIIUHU PA3IMYHBIX MMO3UIIUN B COTPYIHUYECTBE; KOHTPOIUPOBATh JEHCTBUS apTHEDA.

PerynarusHelie:

BHocuth HeoO0XOaMMbIe KOPPEKTHUBBI B JEHCTBUE TOCJE €ro 3aBEpIlEHUs HAa OCHOBE y4y€Ta XapaKTepa CIIEIaHHbBIX OIIMOOK; pa3inyaTh
Croco0 U pe3yabTaT JeHCTBUS.

[To3naBaTenbHbIE:

OpueHTHpOBaTHCS HAa pa3HOOOpa3Hue Croco00B pemeHns 3a1a4. CTPOUTH pedeBOE BHICKA3bIBAHNE B YCTHOM 1 IMCbMEHHOH (opme.

2. BexkTopbl

[Tonsitue BekTopa. PaBeHCcTBO BekTOpOB. CIIOKEHUE U BEIUUTAHUE BEKTOPOB. ¥ MHO)KEHHE BEKTOpA Ha YHCIIO.

Lenb: yauTh 00yJaroIMXCsl BBITOTHITH IEHCTBUS HA/I BEKTOPAMH KaK HAIIPABJICHHBIMU OTPE3KAMH.

3HATh U IOHUMATh:

° TIOHSTHS BEKTOPA, HYJIEBOTO BEKTOPA, IJTMHBI BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABEHCTBA BEKTOPOB;

° ormepanuy HaJ BEKTOpaMU B TeOMETpUYEcKoil Qopme (TpaBUIIO TPEYrojlbHUKA, TMPABWIO MapajuieiorpaMmma, IPaBUIO
MHOTOYTOJIbHUKA, IPABUJIO MOCTPOCHHS PA3HOCTH BEKTOPOB U BEKTOPA, MOIYUYAOIIErocs MPpU YMHOXEHUU BEKTOpPa HA YKCIIO); 3aKOHBI CIIOKEH U
BEKTOPOB, YMHOKEHHUS BEKTOPA HA YUCJIO;

° (hopMyIy 7Sl BEIYUCIICHUS CPEIHEH THHUU TPATICIIUH.

VMmeTs:

OTKJIAJIBIBATh BEKTOP OT JIAHHOH TOYKH;

TMIOJIB30BATHCS MTPABUIIAMU TIPH MMOCTPOCHUH CYMMBI, PA3HOCTH BEKTOPOB; BEKTOPA, MOTYYAIOIIETOCs

MIPY YMHOKEHUH BEKTOpa Ha YHUCIIO;

MPUMEHSATH BEKTOPHI K PEIICHUIO 3a/1aY;

HAXOJIUTh CPEIHIONO JIMHUIO TPEYTrOJIbHUKA,

BEKTOp OMpeJEeNsieTcsi KaK HAMpPaBICHHBIA OTPE30K U JIEUCTBUS HAJl BEKTOPAMHU BBOJSITCS TaK, KaK 3TO MPHUHATO B (pHU3MKe, T. €. KaK

I[GflCTBPISI C HAIllpaBJICHHBIMH OTPC3KaMMU. OCHOBHOC BHUMAaHHE JOJI?KHO OBITh YACIICHO Bblpa6OTKe YMGHI/Iﬁ BBIIIOJIHATL ONCpalyi HaJl BEKTOpaMu
(CKJ'IaI[BIBaTB BCKTOPLI IO IIpaBUJIaM TPEYTOJIbHUKA U MapaJuieiorpaMma, CTpOUTb BCKTODP, paBHHﬁ Pa3HOCTU JABYX HAaHHBIX BCKTOPOB, a TAKIKC
BCKTOD, paBHBIﬁ MMPOU3BCACHUIO IAHHOI'O BEKTOpA Ha JaHHOC III/ICJ'IO).
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YV I

KoMmmyHHKaTHBHBIE:

Kontponuposate neiictBus naptaépa. [loroBapuBaThCsi U NPUXOAUTH K OOIIEMY PEIIEHUIO B COBMECTHOW JEATEIBLHOCTH, B TOM YHCIE B
CUTYallMU CTOJIKHOBEHUSI HHTEPECOB.

PerynsatusHsle:

Paznuuates crnoco0 u pesynbraT nerictBusa. OneHUBaTh NMPAaBUIBHOCTH BBINOJIHEHUS JEHCTBHUS HA YpOBHE aJIEKBAaTHOM PETPOCHEKTHBHOMN
OLICHKU.

Ilo3HaBatenbHbIE:

Bnaners oOmmM mnpuéMom pemieHus 3agad. lcnonab3oBaTh MOMCK HEOOXOAMMOM HMH(OpPMaluu A BBINOJHEHUS 3aJaHui ¢
HCIOJIb30BaHUEM YUE€OHOH JTUTEpaTyphI

3. MeTon KoopaAMHAT
Pa3znoxkenune BekTopa Mo JBYM HEKOJUIMHeapHbIM BekTopaM. KoopaunaTel BekTopa. IlpocTeiimme 3ajaum B KOOpAMHATAX. YpPAaBHEHUS
OKPY>KHOCTH U ipsimoid. [[puMeHeHne BeKTOpOB U KOOPAMHAT MPH PEIICHUH 3aad.
Ilens:
TTO3HAKOMUTh C WCIIOJIb30BAHUEM BEKTOPOB M METOJAa KOOPJAWHAT TMPH PEIICHHH TeOMETPUYECKUX 3a7ad, YIUTh MPUMEHSITH BEKTOPHI K
pelIeHuto 3a1a4
3HaTh ¥ IIOHUMATh:
MOHSTHE KOOPIUHAT BEKTOPA;
JEMMY U TEOPEMY O Pa3JI0KEHUU BEKTOpA M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
MpaBUJIa IEUCTBUM HaJl BEKTOPAMU C 33JITaHHBIMU KOOPIMHATAMH;
MOHATHE PAANyC-BEKTOPA TOUKH;
(hopmyBl KOOPAMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHIIA M Havajia, KOOPAUHAT CEPEIMHbBI OTPE3Ka,
JUTMHBI BEKTOPA U PACCTOSIHUSL MEXKY ABYMSI TOUKAMU;
YpaBHEHUS OKPY>KHOCTH M MPSAMOU, OCEH KOOPIUHAT.

VYMeTh:

° packiiapIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

° HaxOJIUTh KOOPAMHATHI BEKTOPA,

[ ] BBITIOJIHATH I[GﬁCTBI/Iﬂ Hax BCKTOpaMI/I, 3a1aHHbIMHA KOOpI[I/IHaTaMI/I;

° peraTh NpoCTeHINMe 3a1au B KOOPUHATAX U MCIIOIH30BATh MX MPU PEIICHUH O0JIee CII0OKHBIX 3a/1a4;
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. 3aIIUCBHIBaTh YPAaBHEHHUs NPSAMBIX U OKPYKHOCTEH, UCII0Ib30BATh YPABHEHUS IIPU PELICHNUH 3a/1a4;

. CTPOUTH OKPY’KHOCTH U IPSIMBIC, 3a1aHHBIC YPABHCHUSAMH.

. Ha IIpUMEpax I[IOKa3bIBACTCHA, KAaK BEKTOPbl MOTYT INPHUMEHATBCA K PEIICHHIO TEOMETPUYECKUX 3aay. JIEMOHCTPUPYETCS
3¢ GEeKTUBHOCTh TPUMEHEHHUS (HOPMYIT 171l KOOPAWHAT CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIY ABYMSI TOUKAMH, YPaBHEHUI OKPY>KHOCTH H TIPSMON
B KOHKPETHBIX T€OMETPUYECKHX 3a/1a4ax, TEM CaMbIM JaeTCs MpeCTaBlIeHNe 00 N3yYeHUH T€OMETPHUECKUX (DUTYP C MTOMOIIBIO0 METOI0B alreOphl.

YV

KoMmmyHHKaTUBHBIE:

YuuThIBaTh pa3iMUHbIE MHEHUS U CTPEMUTHCS K KOOPAUHALIMU PA3IUYHBIX MO3UIUN B COTPYIHUYECTBE.

KontponupoBaTs AeiicTBUS apTHEpA.

PerynstuBHbIe:

Y4uTHIBaTh TPAaBWIO B IUIAHHUPOBAHMHM M KOHTPOJE Crocoba perieHus. BHOCHTH HEOOXOJHMMBIE KOPPEKTHUBBI B JCHCTBHE IOCIE €TO
3aBepLICHUS Ha OCHOBE yu€Ta XapaKkTepa CeJaHHbIX OLIHOOK.

[To3HaBarenbHbIE:

Bnagets 06mum npuéMom pennenus 3aaa4. [[poBoauTh cpaBHEHUE, CEpUALIUIO U KITacCU(PUKAIMIO TI0 3aJaHHBIM KPUTEPUSIM.

4. CooTHOLIEHHSI Me KAy CTOPOHAMH M YIJIaMH TPeyrojibHUKa

CkanspHoe mnpousBereHHE BEKTOpoB. CHMHYC, KOCMHYC M TaHI€HC yrja. Teopembl CHHYCOB U KOCHHYCOB. PenieHue TpeyrojbHUKOB.
CkaysipHO€E TPOU3BENICHNE BEKTOPOB U €TI0 IPUMEHEHUE B T€OMETPUYECKHX 3aa4ax.

Lenb: MO3HaKOMUTH yYalllUXCsl C OCHOBHBIMU JITOPUTMAaMH PELIEHUS IPOU3BOJIBHBIX TPEYTOJIbHUKOB.

3HATh U TIOHUMATh!

0 0
MOHSTHSI CUHYCA, KOCUHYCa U TaHreHca st yrioB ot 0 mo 180

[ ]

o OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO;

. (hopMyIIBI IPUBEICHHS;

. (GbopMyIIBI ISl BEIYMCIICHUST KOOPIMHAT TOYKH; COOTHOIICHHS MEXIYy CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA: TEOPEMY O ILIOMIaan
TPEYTOJIbHHKA;

o TEOPEMBbI CUHYCOB U KOCHHYCOB U W3MEpHUTENIbHbIE paOO0Thl, OCHOBAHHBIE HA UCTIOJIH30BAHUH STUX TEOPEM;

o OTpe/ieNIeHUE CKaISPHOTO MPOU3BEACHHS BEKTOPOB;

o YCJI0OBHUEC NEPICHANKYIIAPHOCTH HCHYJICBBIX BEKTOPOB,

o BBIPKEHUE CKAISIPHOTO MPOU3BEACHUS B KOOPIMHATAX U €r0 CBOWCTBA.

o METO/JIbI PEIICHUS TPEYTOJIbHUKOB.

YMers:

° OOBSACHATH, YTO TAKOE YroJl MEKIY BEKTOPaMU;
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IIPUMEHATH CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB IIPU PELIEHUU T'€OMETPUYECKUX 3a/1a4.

CTPOUTH YIJIbI;

IIPUMEHATH TPUTOHOMETPUUYECKUN anmapar Ipy PEeIEHUH 3a1a4, BEIYUCIIATh KOOPAUHATHI TOUKH C
MIOMOIIBIO CHHYCA, KOCUHYCA W TAHT'€HCA yTJIa;

BBIYMCIIATH ILIOIIA(b TPEYTOJIBHUKA 110 IBYM CTOPOHAM U YIily MEXKJYy HUMU;

pelaTh TpeyroJabHUKH

CHHYC ¥ KOCHHYC JIFOO0TO yria oT 0° 10 180° BBOJISITCS C MOMOILBIO €TMHUYHON MOJYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBI CHHYCOB U
KOCHHYCOB U BBIBOJIUTCS €Il OJHa (popMyiia IUIOIAAN TPEYroidbHUKa (TIOJOBUHA MPOU3BEACHUS IBYX CTOPOH HAa CHHYC yIjla MEXKAY HUMH). DTOT
anmnapar IpUMEHSETCS K PEIICHUI0 TPeYTroIbHUKOB. CKallIpHOE MPOU3BEACHHE BEKTOPOB BBOJUTCS Kak B (hu3HKe (MMPOU3BEACHHE JUIMH BEKTOPOB Ha
KOCHHYC yrja MeX1y HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAJSIPHOTO IMPOU3BEJIEHUS M €r0 MPUMEHEHHE MPHU PELICHUH T'€OMETPUYECKUX 3a/1ad.
OcHOBHOE BHHUMaHHE CJEAYeT YACIUTh BBIPAaOOTKE NPOYHBIX HABBIKOB B NPUMEHEHHWU TPUTOHOMETPUUYECKOTO ammapara MpH pPEHIeHUH
FeOMETPUUECKHUX 3a/1au.

YV

KomMyHukaTuBHbBIE:

Y4uThIBaTh pa3Hble MHEHHS U CTPEMUTHCS K KOOPAWHALMH PA3IMYHbIX TO3ULUI B COTPYAHUYECTBE.

Perynarushele:

BHocuTh HEOOXOAMMBIE KOPPEKTUBBI B IEHCTBHUE MOCIIE €T0 3aBepPUICHHS Ha OCHOBE YUETa XapaKkTepa CAeTaHHBIX OIMIHOOK.
[lo3HaBatenbHbIE:

Bnagets o6mum npuéMom pereHus 3aaad. OpueHTHPOBATHCS Ha pa3HOOOpa3ue Croco00B pelIeHHs 3a/1ay.

5. JIIMHA OKPY’KHOCTH M ILIOIIAb KPyra
[IpaBusibHbIE MHOTOYroJbHUKUA. OKPYXKHOCTH, ONUCAHHAs OKOJIO MPaBUIBHOIO MHOTOYrOJbHHMKA M BIHcaHHas B Hero. lloctpoenue
IIPaBUJIbHBIX MHOTOYTOJIbHUKOB. [{n1Ha okpyskHoCTH. Ilmomans kpyra.
Henb: pacivpuTh U CUCTEMATU3UPOBATh 3HAHUSA YYalIUXCs 00 OKPYKHOCTSAX U MHOTOYTOJIbHUKAX.
3HaTh U IOHUMATh!
o OIIpECIICHUE IPABUIBHOTO MHOTOYTI'OJIbHUKA;
TEOpPEMBI 00 OKPY>KHOCTH, OIIMCAHHON OKOJIO IIPABUJIBHOTO MHOTOYTOJIBHUKA, U OKPY’KHOCTH,
BIIMCAHHOW B MPAaBWJIBHBI MHOTOYT OJIbHUK;
(opMyIIBI 1151 BHIYMCIICHUS YIIIa, IO U CTOPOHBI IPAaBUIBHOTO MHOTOYTOJIBHUKA U pajinyca
BIIMCAHHOU B HETO OKPY>KHOCTH;
(bopMyIIbI IIMHBI OKPYKHOCTH U IyTH OKPYKHOCTH;
(hopMyIIbI IIOMIAAN KpYTa U KPYTOBOT'O CEKTOpA.
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YMmers:

o BBIUUCIISTH IJIOIAAN U CTOPOHBI PABUJIbHBIX MHOIOYTOJIBHUKOB, PAINyCOB BIINCAHHBIX U
ONMCAHHBIX OKPYKHOCTEH;

CTPOHUTH ITPaBUJIbHBIE MHOT'OYI'OJIBHUKHU C ITOMOILBIO LIUPKYJIS U JTUHEHKY;

BBIYUCIIATH JUIMHY OKPYXXHOCTH, JUIMHY YTH OKPYKHOCTH;

BBIUUCIISTH IJIOIAAb KPyra U KpyroBOro CEKTopa.

B nHauane Tembl qaeTcs ompeseNieHre MPaBUIBHOTO MHOTOYTOJbHHUKA U PACCMATPUBAIOTCS TEOPEMBbI 00 OKPYKHOCTSX, OMMCAHHON OKOJIIO
MPaBWJIBHOTO MHOTOYTOJIbHUKA U BNHCAHHOH B Hero. HeoOxon1nMo paccMOTpeTh MOHATHUS TMHBI OKPYXHOCTH M IUIOUIAN Kpyra U GopMyJbl AJs
ux BblyuciaeHUs. C MOMOUIBIO0 OMMCAHHOM OKPY>KHOCTH pEUIAloTCS 3aJayd O MOCTPOEHUHU MPAaBUIBHOTO IIECTUYTOJIbHUKA U MPABHIBHOIO 2 N -
YTOJIbHUKA, €CJIA J1aH MPAaBWIbHBINA N-yroybHUK. POpMyIIbl, BbIpa)Karolyue CTOPOHY IPaBUIBHOTO MHOI'OYIOJBHUKA M PAJNYC BIMCAHHOW B HETO
OKPYKHOCTH 4Yepe3 paJuyC OMHCAHHON OKPYXKHOCTH, HCIONB3YIOTCS TpPHU BBIBOAE (OPMYN JUIMHBI OKPYXKHOCTH W IUIOIIAAU Kpyra. BBIBOJ
ONMPAETCS] Ha MHTYWTUBHOE INPEJICTABICHHE O IMpeiese: NPU HEOTPAaHWYEHHOM YBEJIWYEHUM 4YHUCIa CTOPOH MPABWIBHOIO MHOIOYIOJBHUKA,
BIIMCAHHOTO B OKPYXKHOCTbh, €r0 IEPUMETP CTPEMUTCS K JJIMHE ITOU OKPYKHOCTH, a TUIOHIaAb - K MIIOMIaJAN Kpyra, OrpAaHUYEHHOT'O0 OKPY>KHOCTBIO.

YV I

KoMMyHHKaTHBHBIE:

KoHTtposmmpoBaTs AeHCTBUA TapTHEpA.

PerynsatusHsle:

Y4uTHIBaTh MPaBUIIO B IUIAHUPOBAHUH U KOHTPOJIE CIIOCO0a PELICHHUSI.

Ilo3naBaTenbHbIE:

Brnaners o6mum npuéMom pereHus 3ana4. CTpouTh peueBoe BhICKa3bIBaHHE B YCTHOM U MUCEMEHHOH (opme.

6. /IBm:keHust

Otobpakenue muockoctu Ha ceOs. [lonstue npwxkenus. OceBasg W HeHTpadbHas cummeTpuu. [lapamnensHbiii nepenoc. IloBopot. Ha-
JIOKEHUS U IBUKEHUS.

[enn:

MO3HAKOMUTH YYAILIUXCS C MOHATHEM JBIKEHHS U €ro CBOWCTBaMH, C OCHOBHBIMM BUAMH JIBH)KEHUH, CO B3aMMOOTHOLIECHUSAMHU HAJIOKEHUH
W IBYDKSHUM.
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3HATh U IIOHNMATh:

o OIpeIeNICHNE IBIKECHHS U €T0 CBOMCTBA,

o MIPUMEPHI IBUKEHUS: OCEBYIO U IICHTPAIBLHYI0 CUMMETPHH, TTapaJJIeIIbHBIN TIEPEHOC U TOBOPOT;
o U ABIKEHHH J1100ast purypa nepexonuT B paBHYIO il purypy;

o HKBUBAJICHTHOCTh MOHATUN HAJIOKEHUS U JIBUKCHHUS.

YMmerTs:

. O0OBACHSTH, UTO TAKOE OTOOpaKEHUE TIIOCKOCTH Ha ce0s;

o CTPOUTH 00pasbl PUryp MpH CUMMETPHSIX, MApAJUIETLHOM IIEPEHOCE U TIOBOPOTE;

o pelaTh 3a/1a4M ¢ IPUMEHEHUEM JIBH)KEHUI.

JIBIDKEHHE MJIOCKOCTH BBOJAMTCS KaK OTOOpa)KEHUE IUIOCKOCTH Ha ceOsl, COXpaHsAIOIIee pacCTOSIHUE MEeXIy Toukamu. [Ipu paccMmorpenun
BUJIOB JIBM)KEHUII OCHOBHOE BHMMAHUE YJEINIAETCS MOCTPOCHUIO 00pa30B TOUEK, IPSMBIX, OTPE3KOB, TPEYrOJbHUKOB IIPH OCEBOW U LEHTPAJIbHOU
CUMMETPHAX, NapajieIbHOM IepeHoce, mnoBopore. Ha 3(]dexkTHpIXx mnpuMepax MOKa3bIBaeTCs NPUMEHEHUE MABIKCHUH TMPH pPELICHUU
TreOMETPUYECKHX 3a1a4. [[oHsATHE HAJIO)KEHN OTHOCHUTCS B JAHHOM KypC€ K YHCIy OCHOBHBIX NOHATHH. [IOKa3bIBACTCs, YTO IMOHATHUS HATOXKCHUS U
JIBIDKEHUS! SIBJISIIOTCS] SKBUBAJICHTHBIMU: JII000€ HAJIOKEHUE SBISETCS JABMXKEHHEM IUIOCKOCTH M 00paTHO. M3yueHne nokaszarenbcTBa HE SBISETCS
00s13aTeNIbHBIM, OJJHAKO CJIEAYET PACCMOTPETh CBA3b OHATUI HATOXKEHUS U IBUKECHHUS.

YV

KoMMyHUKaTHBHBIE:

KonTponupoBats neicTBUS napTHEpA.

PerynsatusHble:

Y4uThIBaTh NPABUJIO B IUTAHUPOBAHUH U KOHTPOJIE CI1oco0a peleHusl.

Ilo3HaBatenbHbIE:

Bnanets 00mum npuémom perienus 3aaa4d. CTpOUTh peueBOe BhICKa3bIBAaHUE B YCTHOM U MUChbMEHHOM (opMe.

7. IloBTopenue. Pemenue 3agau.

3akperuieHue 3HaHUW, YMEHUH W HABBIKOB, MOJYYCHHBIX Ha YpPOKax IO JaHHBIM TeMaM (Kypc reomeTpuu 9 kiacca). YMeHue paboTarb ¢
pa3IMYHBIMU UCTOYHUKAMU UHPOPMALIUY.

Hens: [ToBTOpenue, 00001IeHNE U CUCTEMAaTH3alMs 3HaHUI, yMEHUI U HaBBIKOB 3a Kypc reomeTpun 9 kiacca. [logroroska k OI'D.

YMmers:

o OTBEYAaTh HA BOIIPOCHI [10 U3yYEHHBIM B TEUEHUE I'0JIa TEMAM;
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. IIPUMEHATH BCE U3YYECHHBIE TEOPEMBI IIPU PELICHUU 3a]1a4;
. pelaTh TECTOBbIE 3aaHKs 6a30BOTO YPOBHS;
° pelaTh 3a1a4y IOBBILIEHHOIO YPOBHS CII0KHOCTH.

YV

KoMmmyHHKaTHUBHBIE:

Y4uThIBaTh pa3HbIE MHEHHUS W CTPEMUTBHCA K KOOPAMHALMK PA3IMYHBIX IMO3ULIMKA B coTpyaHuuectBe. CiaymaTh OpYruxX, HbITAThCS
OPUHUMATH APYTYIO TOUYKY 3pEHHUS, OBITH TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUSI.

PerynarusHelie:

OcCymIecTBIATh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 10 pe3yabTaTy. BHOCUTH HEOOX0AMMBIE KOPPEKTUBEI B ICHCTBHE MOCIIE €r0 3aBEPIICHUS
Ha OCHOBE y4€Ta XapakTepa CIeIaHHBIX OIITHOOK.

ITo3naBaTenbHEIC:

[IpoBoauTH cpaBHEHHE, CEPUALIMIO U KJIACCU(UKALIMIO 110 33JJaHHBIM KPUTEPUIM. AHAIU3UPOBATh YCIOBUS U TpeOOBAaHMs 3a/1a4.

CrpykTtypa Kypca
No Tema KonuuectBo yacoB
1 BBoniHOE IOBTOpEHUE 2
2 Bekropst 13
3 MeTo KoOpAHHAT 11
4 CooTHoIllIeHHE MEXKy CTOPOHAMH U YTIIaMH TpeyrobHUKa. CKalIsipHOE MPOU3BEICHUE BEKTOPOB 15
5) JnHa OKpYXKHOCTH M ILUIOIIAIb KpyTa 11
6 JIBrmxeHus 10
7 IToBTOpEHME 4
Hroro 66
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KaJ’ICHI[apHO-TCMaTI/ILICCKOC IJIAaHUPOBAHUC

Ne PelaeMbe [Tnanupyemsie pe3ynbratsl (B coorBeTcTBUU ¢ DI'OC) Harta npoBenenus
Tema ypoxka MpOGIEMBI Tomsrrust [IpenmeTtHbIE VYT JIngaaocTHEBIE [Tnan dakTt
pe3yabTaThI pe3yabTaThl
BBoaHoe moBTopenue (2 yaca)
[ToBTOpeHue MeaHnaHa, BBITOTHSTh YUUTBHIBATh pa3Hble | yMEHHE
maTepuana 7-8 OuccekTpuca, 3a/1a4u 13 MHEHHS U KOHTPOJIMPOBATH
1 KJlacca BBICOTA, pas3zenoB Kypca | CTPEMUTHCS K MIPOLIECC U Pe3yNIbTaT
TPEYrOJIbHUKA, VIII knacca, KOOPAMHALIUU yueOHOI
napajuiesiorpaMM | UCTHIOJIb3Ys Pa3TUYHBIX MO3UIMI | MaTeMaTHYEeCKOU
, Tparemys, TEOPHIO: B COTPYIHUYECTBE; | ACSITEIHHOCTH

19




[ToBTOpeHue poMO, KBaJIpar. TeopemMa KOHTPOJIPOBATH
maTepuana 7-8 [Tudaropa, JEUCTBUS MapTHEpA,
KJlacca CBOMCTBO
CpelHel TMHUU | BHOCUTD
TPEyroNbHUKA, HEoOXO0JMbIe
bopmyIbl KOPPEKTHBBI B
BBIYHCIICHUS JEeWCTBHE TIOCIIE €ro
TUIOILAAH 3aBepIICHUs Ha
TPEyTroIbHUKA, OCHOBE yuéTa yMeHHe
CBOWCTBA, XapakTepa KOHTPOJIMPOBATH
NPU3HAKH CHIEJIaHHBIX OIMIMOOK; | MPOLIECC U pe3ynbTaT
napajuiesiorpaMM | pa3iindarh Crocod u | yaeOHOM
a, pomoa, pe3yNbTaT ACHCTBUS; | MATEMAaTHYECKOM
IPSMOYTOJIbHUKA JEeSTETbHOCTH
OPHEHTHPOBATHCS HA
pazHooOpa3ue
CIIOCOOOB pEILICHHUS
3amad. CTpouTh
peueBoe
BBICKa3bIBaHUE B
YCTHOM U
MUCEMEHHOU (hopMme.
I'aasa IX. Bekrops! (13 yacos)
[TousiTue HOHSATHUS KOHTPOJIHMPOBATH UCIIOJIb30BaTh
BEKTOpA. ydHuThb BEKTODA, NeicTBUS mapTHEPA. | IpUOOpPETEHHbIE
00yJaIOIIIXCSI HYJIEBOTO JloroBapuBatbcs U 3HAaHUS U yMEHUS B
BBITIOTHATD BEKTOpA, JUIMHBI | OTKJIAbIBATh MPUXOJUTH K MIPAKTUYECKON
JICHCTBUSA HAL | gekropa, BEKTOp OT 00I11eMy PELICHUIO B | IEATEIbHOCTU U
BCKTOPaMH KaK | goymmHeapHbIX JTAHHOW TOYKH. COBMECTHOM IIOBCEIHEBHOM JKU3HU
HAIPaBJICHHBIM | pekTOPOB, JIESITEALHOCTH, B TOM | JUISL:
1 OTPE3KAMH. paBeHCTBa YHUCJIE B CUTYaIlMU -MOJICJIUPOBAHUSA
BEKTOPOB. CTOJIKHOBEHHS MPAaKTUYECKUX
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OTKJTagbIBaHNE
BEKTOpa OT
JTAHHOW TOYKH.

Cymma aByx
BEKTOPOB.

Cymma
HECKOJIBKUX
BEKTOPOB.

Brruutanue
BEKTOPOB.

Pemenue 3amau.

VYMHOXKEHUE
BEKTOpa Ha
YUCIIO.

10

VYMHOXKEHUE
BEKTOpa Ha
qUCJIO.

11

[Ipumenenne
BEKTOPOB K

PEIICHUIO 3a/1a4.

12

Cpenusist TuHUS
Tpareuy.

orepanuu HaJl
BEKTOpaMH B
reOMETPUYECKON
dopme (mpaBuIIO
TPEYroJjbHUKA,
IpaBUIIO
napajuiesorpaMmm
a, IPaBUIIO
MHOTOYT'OJIbHUKA
, IPABUJIO
MOCTPOCHUS
pa3HOCTH
BEKTOPOB U
BEKTODA,
MOJIY4arOLIEr0Cs
IpU YMHOXXEHUHU
BEKTOpa Ha
YUCIIO0);

10JIb30BaThCS
[IpaBUJIaMU TIpU
[IOCTPOEHUU
CYMMBI,
pa3HOCTH
BEKTOPOB;
BEKTODA,
MOJTYYaIOIIErocs
IpY YMHOKEHHH
BEKTOpa Ha
4HCIIO;
MPUMEHSITh
BEKTOPHI K
pELIEHNUIO 3a/1ay;
HaXOJIUTh
CPEZIHIOI0 JIMHUIO
TPEYroJIbHHKA;
pacKJaabIBaTh
BEKTOD.

HHTEPECOB;

pasnuyaTh Crocod u
pe3ynbTaT 1eUCTBUS.
OrneHnBaTh
MPaBUIBLHOCTh
BBITTOJTHCHUS
JIEUCTBUS HA YPOBHE
aJeKBaTHOH
PETPOCIIEKTUBHOMN
OIICHKH;

BJIAJETh OOIINM
MIPUEMOM PELLICHHUS
3a1ad4;

HCIIOIB30BATh ITOMCK
HEOO0XO0IUMOM
nH(pOpMaLUU IS
BBITIOJTHEHUS
3aJlaHuH C
HCIIOJIE30BAHUEM
yueOHO

CHUTYyallUi 1
uccIeA0BaHus
MIOCTPOECHHBIX
MOJEJIEH ¢
HCIIOJIb30BAaHUEM
anmnapara reoMeTpun
-OIUCaHUS
3aBUCUMOCTEN MEXKITY
bU3UIeCKUMHU
BEJIMYMHAMU
COOTBETCTBYIOIIIMMH
dbopmynamu npu
HCCIIE0BAHUM
HECJIOXKHBIX
MPaKTUYECKHUX
CUTYaLUil;

¢dbopmupoBanue
OTBETCTBEHHOI'O
OTHONICHHUS K YUCHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTHU
o0ydJaronmxcs K
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13

Pemrenue 3agau.

14

KonTponbHas
pabota Nel mo
TeEME
«BekTopb»

15

Ananus
KOHTPOJIBHOU
paboTHI.
Pewenue 3anau.

JUTEPATYPHI.

CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha
OCHOBE MOTHBAIIHH K
0o0ydeHuto u
MMO3HAHMIO, BEIOOPY
JalbHEeNIero
oOpa3oBaHus Ha Oa3e
OpPUEHTUPOBKH B MUPE
npodeccuii u
npodecCroHABHBIX
MPENOYTEHUMH,
OCO3HAHHOMY
MTOCTPOCHHUIO
VHJIUBUYAIBHOMN
o0pa3oBaTenbHOMI
TPACKTOPHUH C YUETOM
YCTONYMUBBIX
MMO3HABATEIHHBIX
WHTEPECOB

YMEHHUE
KOHTPOJIMPOBATH
MPOLIECC U Pe3yNIbTaT
y4aeOHOMH
MaTeMaTHYECKOM
JIeATeIIbHOCTH
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I'aaBa X. Mertonx koopaunat (11 yacos)

16

Pazmoxxenne
BEKTOpa MO
JBYM
HGKOJIJII/IHeapHBI
M BEKTOpaM.

17

Koopaunatsi
BEKTOpA.

18

IIpocreiimue
3a1a44 B
KOOPJIMHATAX.

19

[IpocTreiimue
3a4a44 B
KOOpJMHATAX.

20

Pentenue 3agau
METOIOM
KOODJIMHAT.

21

YpaBHeHue
OKPYHOCTH.

22

YpaBHeHue
IPsIMOM.

ITO3HAKOMMUTH C
HCIIOJIb30BaHUE
M BEKTOpPOB U
MeToj1a
KOOPJIMHAT MpU
pelieHnn
r€OMETPUUYECKHU
X 3a/1a4, YYMUTh
MIPUMEHSATH
BEKTOPBHI K
pEeLIeHUIO

MOHSITHE
KOOpAMHAT
BEKTOPA;

JIeMMa U
Teopema

0 pa3JIOKEHUU
BEKTOpA IO IByM
HEKOJUTUHEAPHBI
M BEKTOpaM;
npaBuia
JIEVCTBUI HaxQ
BEKTOPAMH C
3aJJaHHBIMHU
KOOPJIMHATAMU;
IIOHATHE
paauyc-BeKTOpa
TOYKH;
bopMyibl
KOOpJIUHAT
BEKTOpa Yepe3
KOOPJIMHATHI €TI0

packIaibIBaTh
BEKTOp 1O IBYM
HEKOJUTMHEaPHBI
M BEKTOpaM;
HaXOIUThb
KOOPJIMHATHI
BEKTOpa,
BBIIOJIHATE
IEUCTBUSA HAO
BEKTOpaMHU,
3aJaHHBIMH
KOOpPJIMHATAMH;
pemaTh
pocTenme
3aa44 B
KOOpJIMHATAX U
HCIIOJIB30BATh UX
IIPH PEIICHUN
0oee CII0KHBIX
3aJ1aq;
3aIUCHIBATE

YUUTHIBATH
pa3iuyHble MHEHUS
U CTPEMUTHCS K
KOOpAWHAIHA
Pa3IMYHBIX TO3UIUN
B COTPYIHUYECTBE;

KOHTPOJIUPOBATh
NercTBHs MapTHEpA,

YUHUTBIBATH IPABUIIO
B IJTAHUPOBAHUU U
KOHTpOJIE crocoba
peurenus. BHocuTh
Heo0X0oIUMBIE
KOPPEKTHUBHI B
JEHUCTBUE TMOCIE €T0
3aBEPIICHUS Ha
OCHOBE yu€Ta
XapakTepa
CIEeNaHHBIX OMIHOOK;

HCIIOJIL30BATh
pUOOpETEHHBIC
3HAHUS U YMEHHUS B
MPAKTUYECKOU
JIeATSITbHOCTH 1
MMOBCEIHEBHOM KU3HU
JUJISE MOJIETTUPOBAHMS
MPaKTUYECKUX
CUTYalUH 1
HCCICIOBAHUS
MOCTPOEHHBIX
Mojelei ¢
HCITOJIb30BaHUEM
arrapara TeoOMeTpuu

dbopMupoBanue
OTBETCTBEHHOI'O
OTHOIICHUS K YUCHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTH
oOydJaronuxcs K
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Pemenne 3anau. KOHIIA ¥ Hayajia, | ypaBHEHUs BJIa/I€Th OOLIUM CaMOpPa3BUTHIO U
KOOpAMHAT MPSIMBIX U npuéMOM pelieHus | caMooOpa30BaHUIO Ha
CEepEeIUHBI OKPYKHOCTEH, 3aga4. [I[poBoauTh OCHOBE MOTHUBAIUHU K
OTpe3Ka, JUIMHBI | HCIIOJIb30BaTh CpPaBHEHHUE, 00y4YeHHIO U
BEKTOpa U YPaBHEHUS IIPH | CEpUALIAIO U MO3HAHUIO, BBIOOPY
paccTosHUA pelleHuN 3a/1a4; | KJIACCHU(PHKAIMIO [0 | JalbHEHIIero
MEXIY IBYMS CTPOUTH 3a/TaHHBIM oOpaszoBaHus Ha Oa3e
TOYKaMH; OKPYXHOCTH U KPUTEPUSIM. OPUEHTUPOBKH B MUPE
YpaBHEHUS IpsIMBIE, npodeccuit u
23 OKPY>KHOCTH U 3a/laHHbIE npodeccHOHATBHBIX
NpsAMO, oceit YpaBHEHUSIMH. MPEANOYTEHUH,
KOOp/JUHAT. OCO3HAHHOMY
MIOCTPOEHUIO
VHIUBULYAIBHOMN
o0pa3oBaTeNbHOI
TPACKTOPHUH C YUETOM
YCTOMYHUBBIX
MI03HABATEJbHbBIX
UHTEPECOB
24 | Pemenue 3a1au.
KoHntponbHas
o5 | pabora Ne2 1o yMEHUE
teme «Meton KOHTPOJUPOBATH
KOOPJIMHATY MIPOLIECC U PE3yNbTaT
Amnanus yueOHOU
26 | KOHTPOJILHOM MaTeMaTHYECKOU
paboThL. NeATeNIbHOCTH

Penrenue 3agau.
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I'naBa XI. CooTHomeHne MeKIy CTOPOHAMU M YIJIaMH Tpeyroibuuka. CkajisipHoe npou3BeaeHne BeKTopoB (15 yacos)

27

Cunyc,
KOCHUHYC,
TAHT€HC yIJIa.

28

Cunyc,
KOCHUHYC,
TaHTEHC yIJIa.

29

Cunyc,
KOCHHYC,
TAHT'€HC yIJIa.

30

Teopema o
TIoUIaIn
TPEYTOJIbHUKA.

31

Teopema
CHUHYCOB U
KOCHHYCOB.

32

Pemenue
TPEYTrOJIbHUKOB.

33

Pemenne
TPEYTrOJbHUKOB.

34

N3mepurenbHble
paloThI.

35

Pemenue 3amauy.

36

CkansipHoe
MIPOU3BEICHNE
BEKTOPOB.

MMO3HAKOMUTh
yUalmxcs ¢
OCHOBHBIMHU
aNIropuTMaMu
peuieHus
MIPOU3BOJIBHBIX
TPEYroJIbHUKOB

IIOHATHA CUHYCA,
KOCHUHYCa U
TaHI'CHCa JJIs

0
yraos ot 0 1o
0

180 ;
OCHOBHOE
TPUTOHOMETPHYE
CKO€ TOXK/IECTBO;
(hopmyIbr
MIPUBEICHUS;
hopmynsl st
BBIUMCIICHUS
KOOpAWHAT
TOYKH;
COOTHOIICHUS
MEXITY
CTOpPOHAMH U
yriIamMu
TPEYroJbHUKA!
TEeopema o
TUTOTIAIH
TPEYroJbHHUKa;
TEOPEMBI
CHUHYCOB U
KOCHHYCOB H
U3MEPUTEITbHBIC
paboTHI,
OCHOBaHHBIE Ha

OOBSICHATH, UTO
TaKoe yroJj
MEXTY
BEKTOPAMH;
PUMEHSTh
CKaJISIPHOE
POU3BEICHUE
BEKTOPOB TIPH
peIICHUH
TC€OMETPHYCCKUX
3a/1a4. CTPOUTH
YTJIBL;
PUMEHSTh
TPUTOHOMETPUYC
CKMI anmapar
NPU PEUICHUN
3aad,
BBEIYHCIISATH
KOOPIUHATHI
TOYKH C
ITOMOIIBIO
CHUHYCa,
KOCHHYCa U
TaHTEHCa yTJa;
BBIYHCIISTH
IUIOIIA b
TPEYroJbHHUKA TI0
JIBYM CTOpOHAM
U YTIIY MEXKIY

YYHUTHIBATh Pa3HBIC
MHEHUS U
CTPEMUTHCS K
KOOPAMHAIIIHI
Pa3IMYHBIX MO3UIUNA
B COTPYJIHUYECTRBE;

BHOCHTh
He00X0oIUMbIE
KOPPEKTHBHI B
JIEMCTBHE MOCIIE €ETO
3aBepIICHUS HA
OCHOBE yu€Ta
Xapakrepa
CIeJIaHHBIX OIINOOK;

BIIQ/IETh OOLITUM
MIPUEMOM pELLICHUSA
3ajau,
OPHEHTUPOBATHCS HA
pa3HooOpasue
CIOCOOO0B PEIICHHS
3ajad.

dbopMupoBaHue
KOMMYHHUKATUBHOU
KOMIIETCHTHOCTH B
o01enun u
COTPYIHUYECTBE CO
CBEPCTHUKAMH,
CTapUINMH H
MJIQIITUMH B
00pa3oBaTeNbHOM,
00IIeCTBEHHO
M0JIE3HOH, yueOHO-
HCCIIeIOBATENbCKOMH,
TBOPYECKOM U IPYTHUX
BUJIaX JESATEIbHOCTH;

YMEHUE SICHO, TOYHO,
IrPaMOTHO U3JlaraTh
CBOM MBICIIA B YCTHOU
Y IMCBMEHHOU peyH,
MMOHUMATh CMBICJI
IIOCTaBJICHHOM 3aJ]a4H,
BBICTpPANBaTh
apryMEHTalHIo,
MIPUBOAUTH PUMEPHI
Y KOHTPIIPUMEDHI;

UCTIOJIB30BATh
npruoOpeTeHHbIe
3HAHMA U YMEHHS B
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CkainspHoe WCIIOJIb30BAaHUU | HUMU; peulaTh MPaKTUYECKON
37 IIPOU3BE/ICHUE B ITUX TEOPEM; TPEYrOJIbHUKHU. JIeATEeIIbHOCTU U
KOOpJMHATaX. oTpeziesieHne MOBCETHEBHOM JKHU3HU
[Ipumenenue CKAJIIPHOTO JUTSL MOJICITUPOBAHHUS
CKaJIIPHOT'O IPOU3BEICHUS MPAKTHYECKUX
MIPOU3BEICHUS K BEKTOPOB; CUTYaIui u
38 | pelIeHHUIO 3a/1a4. yCIIOBUE UCCIIeTOBaHUS
NEPICHIUKYISIPH MOCTPOEHHBIX
OCTU HEHYJIEBBIX Mojeneit ¢
BEKTOPOB; HCII0JIb30BaHNEM
BBIpaXCHHE anmnapara TeoMeTpUH.
Pemenne 3anau. CKaJISPHOTO
MIPOU3BE/ICHNUS B
39 KOOpAMHATAX U
€ro CBOWCTBA.
METO/bI PEIICHUS
TPEYTOJIbHHUKOB.
KonTponbHas
pabota Ne3 mo
TeEME
«CooTHOLIEHHUE
MEXKIY
40 yMEHUe
CTOPOHAMH U
KOHTPOJIUPOBATH
yriaamMu
IIPOLIECC U PE3YJIbTAT
TPeyrojbHHKa. o
yaeOHOH
CkansipHoe .
MaTeMaTH4ECKOU
MIPOU3BEICHNE
JIesATeIbHOCTH
BEKTOPOB.»
Ananus
41 | KOHTPOJILHOM
paboTHL

Penrenue 3agau.
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Iaasa XII. J[iuHa okpy>KHOCTH ¥ 1UIomaAb Kpyra (11 yacoB)

42

IIpaBunbHBIM
MHOT'OYT OJIbHUK.

43

OKpy’KHOCTb,
ONMCAaHHAA
OKOJIO
IIPABUJIBHOTO
MHOTOYTI'OJIbHUK
a v BIINCAaHHAas B
IIPaBUJIbHBIN
MHOT'OYTI'OJIbHUK.

44

®opMyiibl i
BBIYMCIICHUS
IJI0LIA U
MIPaBUIILHOTO
MHOT'OYTOJIbHUK
a, €r0 CTOPOHBI
U paauyca
BIIMCAHHOU
OKPY’KHOCTH.

45

Pemmenue 3amay.

46

Jnuna
OKPYXHOCTH.

47

Pemrenue 3agau.

48

IInomane xpyra
1 KPYroBOTO
CEKTOopa.

49

Pemenue 3amau.

pacUIMPHUTh U
CHCTEMAaTH3UPO
BaTh 3HAHHS
yyamuxcs 00
OKPYXHOCTSIX
u
MHOTOYTOJIbHH
Kax.

oInpenesieHue
IIPABUJIBHOTO
MHOT'OYT'OJIbHUK;
TEOPEMBbI 00
OKPYKHOCTH,
OIIMCAaHHOU
OKOJIO
IIPABUJIBHOTO
MHOTOYTOJIbHHKA
, 1 OKPYKHOCTH,
BIINCAHHOU B
IIPAaBUJIbHBIN
MHOTOYT OJIbHUK;
bopmybl 11
BBIUYHCIICHUS
yria, Iiomaay u
CTOPOHBI
IIPABUJIBHOTO
MHOTOYT'OJIbHUKA
U paguyca
BIIMCAaHHOU B
HEro
OKPYKHOCTH;
(hopMyIIBI THHEI
OKPYKHOCTH U
JyTH
OKPYXHOCTH;

bopmyIbl

BBIYHCIITh
IUIOUIAIA U
CTOPOHBI
IIPABUJIBHBIX
MHOT'OYT OJIbHUKO
B, PaINyCOB
BIIMCAHHBIX U
ONMCaHHBIX
OKPY’KHOCTEH;
CTPOUTH
IIPaBUJIbHBIE
MHOT'OYT OJIbHUKH
C ITOMOIIBIO
LUPKYJIS U
JIMHEHKU,
BBIYUCIIATH
JUTUHY
OKPY’KHOCTH,
JUIMHY IyTU
OKPY’KHOCTH;
BBIUNCIIATh
IJIOLIAb Kpyra
1 KPYrOBOTO
CEKTOpa.

KOHTPOJINPOBATh
JEeUCTBH MApTHEpA.

YYHUTBHIBATh MIPABUIIO
B INIAHUPOBAHUU U
KOHTpOJIe crocoba
peLIeHus.

BJIAJETh OOIINM
MPUEMOM pEILICHUS
3a1ad4.

CTPOUTH PEUYEBOE
BBICKA3bIBAHHEC B
YCTHOU U

MUCBEMEHHOU (hopme.

dbopMupoBaHue
KOMMYHHUKaTUBHOU
KOMIICTCHTHOCTH B
o0IIeHNH U
COTPYIHUIECTBE CO
CBEPCTHHKAMH,
CTapIIUMH H
MJIQIITUMH B
00pa3oBaTebHOM,
00IIECTBEHHO
MOJIE3HOH, Y4eOHO-
HCCIIEN0BAaTEIbCKOM,
TBOPYECKOM U APYTUX
BUJIAX JESATCIBHOCTH

YMEHHE 5ICHO, TOYHO,
TPaMOTHO U3JlaraTh
CBOU MBICJIM B YCTHOM
Y IMCBMEHHOU peyH,
MMOHUMATh CMBICTT
IMIOCTaBJICHHOM 3aJ]auH,
BBICTpPANBaTh
apryMeHTalHIo,
MPUBOJAUTH MPUMEPHI
Y KOHTPIPUMEPHI

HCTIOJIB30BATh
npruoOpeTeHHbIe
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Pemrenue 3agau.

IJIOIIAIA KpyTa U

3HaHUA 1 YMCHUS B

KPYTrOBOT'O MPAKTHIECKOU
CeKTopa JESITETLHOCTH U
MMOBCEHEBHOW KU3HU
JUTSE MOJISITUPOBAHUS
50 MPAKTHYECKHUX
CUTYyaIui 1
UCCIIE/IOBaHHS
MOCTPOCHHBIX
MOZEJIEH ¢
UCTIOJIb30BaHUEM
anmapara reoMeTpHH
KoHntponbHas
pabota Ne4 o
51 | Teme «lnuHa YMEHHUE
OKPYXHOCTH U KOHTPOJIMPOBAThH
TUTOIIAb npoIiece U pe3yabTaT
Kpyra» yueOHoI
AHanu3 MaTEMaTHYECKON
52 | KOHTPOJIBHOM JESTEITLHOCTH
paboTHI.
Pemnrenue 3agau.
Iaasa XII1. /Ipuskenus (10 yacos)
53 Tonstne no3HakoMuTh | Omnpenenenue OOBSICHATH, YTO | KOHTPOJIUPOBATH UCTIOJIb30BaTh
ABWIKCHHUSA. y4aruxcs ¢ JIBIJKEHUS M €70 | TaKOe JefcTBUSA MapTHEPA. | MPpUOOPETEHHBIE
54 CBOﬁCTBay MOHSITHEM CBOICTBa; 0TOOpakeHue 3HAaHUA U yMEHUS B
ABHKCHHH. JBIDKCHUS U IPUMEPHI MJIOCKOCTH HA YYHTBIBATh MPABWIO | MPAKTHUYECKOM
95 | Pewenue 3a1a4. | ero IBYOKCHUA: ceos; B TUIAHUPOBAHUU U IEATEIbHOCTH 1
56 | Hapamwrebabiii CBOWCTBaMHM, C | oceBas U CTPOUTH 00pasbl | KOHTpOJE crocoda MIOBCETHEBHOM JKU3HU
nepeHoc. OCHOBHBIMH IEHTpaTbHAS buryp npu pelIeHus; JUTSE MOJICTTUPOBAHUS
57 | osopor. BUJIAMU CUMMETPUH, CUMMETPUSX, MPAKTHYECKHUX
JIBIKEHHH, CO napasieabHbIN MapauIeTbHOM BJIAJETh OOIINM CUTyallul U
58 | Pemenne 3a1av. | psapmooTHOWE | IEPEHOC M nepeHoce u OpUEMOM PELICHUs | UCCIIEIOBaHMS
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59

Pemrenue 3agau.

60

Penrenue 3agau.

HUASAMU
HaJIOKEHUH 1
JIBIDKCHMI.

MTOBOPOT;
PU JBUKCHUH
ntobas purypa
NEPEXOJIUT B
paBHYIO e
urypy;
SKBHUBAJIEHTHOCT
b MOHSITUM
HAJIOXKEHUSI U
JIBUKCHHUS

MMOBOPOTE;
pelaTh 3a1a4u
C IPUMEHEHUEM
JBHOKCHHI.

3ama4d. CTpouTh
peueBoe
BBICKA3bIBAHHEC B
YCTHOU U

MUCbMEHHOU (hopme.

MTOCTPOEHHBIX
MoOJIeeH ¢
HCITOJIL30BAHUEM
amnmnapara reoMeTpuu

dbopMupoBaHue
OTBETCTBEHHOTO
OTHOINICHHUS K YUCHHUIO,
TOTOBHOCTH U
CIOCOOHOCTH
oOyyJaronmxcs K
CaMOPa3BUTHIO U
caM000pa30BaHMIO HA
OCHOBE MOTHBAIIHH K
00y4YeHHIO U
MO3HAHUIO, BBIOOPY
JalbpHEHIero
obOpa3oBanus Ha 0aze
OPUEHTUPOBKU B MUPE
npodeccuii u
npodeccroHalIbHBIX
MPEANIOYTEHN,
OCO3HAHHOMY
MTOCTPOCHHUIO
VHJIUBUYTHbHOMN
00pa3zoBaTeIbHOM
TPAeKTOPHUU C YIETOM
YCTOWUYUBBIX
MO3HABATEIbHBIX
HHTEPECOB

61

KonTponbsHas
pabota Ne5 1o
TeMe
«/IBHKEHUS

yMEHHE
KOHTPOJIMPOBAThH
IPOIIECC U PE3yIbTaT
yaeOHoO
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AHanu3 MaTeMaTHYECKOU
62 | KOHTPOIIbHOU JIEeATEIIBHOCTH
padoTHI.
Pemenue 3anau.
IHoBTOpenue (4 yaca)
63 | Pemenne 3ana4 | [Topropenue, OTBEYaTh HA YUYUTBHIBATh Pa3HbIC HCIIOJIb30BATh
Ha NIOBTOPEHHUE. | oHobIIeHne u BOTIPOCHI TTO MHEHUS 1 PHOOpETEHHBIC
64 | Pemenue 3ama4 | cucremaTusanu W3YYE€HHBIM B CTPEMUTLCS K 3HAHUS U YMEHUSA B
Ha ITOBTOPCHHUC. | g 3HAHW, TEUECHHE roJ1a KOOpAUHALUU [IPaKTUYECKOU
65 Pemenue 3anay yMeHI/H?I u TEMaM, Pa3InYIHBIX HO3UIIMN | OE€ATEILHOCTH U
Ha MOBTOPCHUC. | HABBIKOB 3a OPUMECHSATH BCE B COTPYAHHUYCCTBE. [IOBCEIHEBHOMU KU3HU
66 | Pemenue 3ama4 | kypc U3YYCHHBIE Cnymate qpyrux, JUIsL MOZIEJIUPOBAHUS
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Ha MMOBTOPEHHE.

reomMeTpuu 9
KJjacca.
IToxroroBka K
oro.

TEOpPEMBI IIpU
pEIIeHNH 3a]1aY;
peniath
TECTOBBIE
3a7aHus
0a3oBoro
YPOBHS;
pemiaTth 3aga4u
MTOBBIIIIEHHOTO
YPOBHA
CIIOKHOCTH.

MBITATHCS
MIPUHUMATD JPYTYIO
TOYKY 3pEHHUs, OBITh
TOTOBBIM U3MEHUTH
CBOIO TOYKY 3PCHHUS.
Ocy1iecTBIATH
HTOTOBBIN U
MOIIIATrOBLIM
KOHTPOJIb 10
pe3ynbTary.
Baocuts
HEOOXOIUMBIC
KOPPEKTHUBHI B
JIEHCTBHE IIOCJIE €T0
3aBEPIICHUS Ha
OCHOBE yu€Ta
Xapaktepa
CIIEJIAHHBIX OIINOOK.
[TpoBoauTH
CpaBHEHUE,
CepHaIUIO U
KJIACCU(UKALIHIO TIO
3aJaHHBIM
KPUTEPHUSIM.
AHanM3upoBaTh
YCJIOBHS U
TpeOOBaHMS 3a/1a4.

MTPAKTUICCKIX
CUTYyaLUi U
UCCIIeIOBaHUS
MOCTPOEHHBIX
MOJIENIEN ¢
HCII0JIb30BaHUEM
anmapara reoMeTpuun
dbopMupoBaHue
OTBETCTBEHHOTO
OTHOILEHHUS K YYEHHUIO,
TOTOBHOCTHU U
crocoOHOCTH
oOydJaronmxcs K
CaMOpa3BUTHIO U
caM000Opa30BaHUIO Ha
OCHOBE MOTHBAIIUH K
00y4eHuto 1
MIO3HAHUIO, BEIOODPY
HajabHEHIIETo
oOpa3oBaHus Ha 0aze
OpPUEHTUPOBKU B MUPE
npodeccuit u
npodeccuoHaIbHBIX
MPEIINOYTEHU,
OCO3HAHHOMY
[IOCTPOCHHUIO
VHJIUBULYAIbHON
00pa3zoBaTeIbHOM
TPAEKTOPHUH C YIETOM
YCTOHYUBBIX
MO3HABATEIHHBIX
MHTEPECOB
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