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Paznea 1. Ilnanupyemblie pe3yJibTaTbl OCBOCHHS Y4eOHOI0 npeaMeTa
«MaremaTuka»
[Iporpamma yweOHoro mpeamera «Marematuka» Juiss oOywaromuxcs 5-9 xiaccop MKOY
«OctporxkeHnckas COILD» cocraBieHa Ha OCHOBE:
— DenepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO — OOIIEro
oOpaszoBanus, yrBepxaeHHoro MunoopHayku P® ot 17 nekabps 2010 roma Ne 1897,
[IpumepHoil mporpammsl 1o y4yeOHbIM mpenMeram «Matematuka 5-9 kmaccel» M.:
[Ipocsemenue, 2011r.;
aBTOPCKOW MpPOTpaMMBl 0  MaTeMaThke s 5-6 KIaccoB,  aBTOP-COCTaBHUTENb
B.1.2KoxoB.— M.: Muemosuna, 2010 ronaa;
aBTOPCKOW TporpaMMbl 00IIe00pa3oBaTeNbHBIX  y4UpeXaAeHud mo  anredpe  7-9
kiaccoB, aBtop FO.H.MakaperueB.— M.: «IIpocsemenne» 2009 roxa;

— aBTOPCKOM MpoTrpaMMbl 0O0IIe00pa30BaTEIbHBIX  YUPEIKICHUN o r€OMETPHH,
aBTopoB JI.C.Atanacan, B.®.byrysoB u apyrue. — M.: «lIpocsemenue» 2010
roja.

JlanHasi mporpamMmma obOecrieuMBaeT  BBINOJHEHHE denepabHOTO rocy/1lapCTBEHHOIO

00pa30oBaTENLHOTO CTaHIAPTA.

Y4eOHO-MeTOAUYECKUI KOMILJIEKC
1. Marematuka. 5 kinacc. YueOHUK Juisi oOmieoOpa3zoBaTelbHbIX yupexaeHui./ Asropel: H.S.
Bunenkun, B.M.2Koxos, A.C.YHecnokos, C.W. llIBapudypa. — M.: «Muemosuna», 2013r.
2. Maremaruka. 6 kiacc. Y4yeOHUK s oOuieoOpazoBarenbHbIX ydpexaeHui./ Aptopsl: H.S.
Bunenkun, B..2Koxos, A.C.Hecnokos, C.U. [lIBapudOypa. — M.: «Muemosuna», 2013r.
3. Anrebpa. 7 xmacc. YdueOHUK i oOmieoOpa3oBaTeIbHBIX YUpeKICHU. /ABTOPHI:
O.H.Makapsiues, H.I'Munmiok, K. H. Hemikos, C. b.CyBopoBa. - M.: «IIpocsemenuey», 2014 r.
4. Anrebpa. 8 kmacc. YdeOHMK a1 00mieoOpa3oBaTeIbHBIX YUpEXKACHUN. /ABTOpHI:
FO.H.Makapsiues, H.I'Munmiok, K. H. Hemikos, C. b.CyBopoBa. - M.: «IIpocsemenuey», 2013 r.
5. Anrebpa. 9 wimacc. YueOHuK s 00mieoOpa3oBaTeIbHBIX yUpexKIeHUH. / ABTOPHI:
FO.H.MakapsiueB, H.I.Munmiok, K. H. Hemko, C. b.CyBopoBa - M.: «IIpocBemenue», 2015 r.
6. I'eomerpusa. 7-9  kmaccel. YueOHHMK  mia  00mieoOpa3oBaTeNbHBIX  YUPEKIACHUH. /
Astopsl: JI.C.AtanacsH, B.®.byry3oB u ap.- M.- I[Ipocsemenue, 2014 r.
OO0yueHre MaTeMaTHKE B OCHOBHOM IITKOJIE HAIIPABJIEHO Ha JOCTH)KEHUE CIIEIYIOMINX LeJIei:
B HaIlpaBJICHUU JUYHOCTHOTO Pa3BUTHSA!

— (dopmupoBaHMe TMpEACTaBIEHUH O MaTeMaTMKe KaK dYacTu  oOlIedeIoBedecKon
KYJIbTYpbl, O 3HAa4YMMOCTM MaTeMAaTUKU B Pa3BUTUM LMUBUIU3ALMU M COBPEMEHHOTO
0O0IIIeCTBA;

— pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYphl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY 9KCIIEPUMEHTY;

— (dopmHupoBaHME HMHTEIUICKTYalbHOW YECTHOCTHU U OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIONICHUIO MBICTUTENIBHBIX CTEPEOTHUIIOB, BBITEKAIOIIUX U3 OOBIICHHOTO OIbITA;

— BOCIUTaHHE  KauyecTB  JIMYHOCTH, OOECHEYMBAIOIIUX  COLHAIBHYI0  MOOWJIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSITENTbHBIC PEIICHHUS;

— (dopmupoBaHue KayecTB  MBIILIEHUS, HEOOXOTUMBIX JUIA  aJanTaiuu B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE;

— pa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPUYECTBY U MaTEMaTHUYECKUX CITIOCOOHOCTEH;

B MeTanpeAMeTHOM HANPABJIEHUH !



— pa3BUTHE TPEACTAaBICHUH O MaTeMaTuke  Kak (opMe ONUCaHHs U METOJe

MO3HAHUS JICWCTBUTEIHHOCTH, CO3/aHHE YCIIOBUU TUTS npruoOpeTeHUs
MEPBOHAYAIIBHOTO  OIBITA MATEMATHIECKOTO MOJICTHPOBAHUS;

— (dopmupoBanue 00mmx Croco0oB WHTEJUICKTYaJIbHOU NEeSITebHOCTH,
XapaKTEePHBIX JUIST MAaTEeMAaTHKH U SIBJISFOIIUXCS OCHOBOW TO3HABATEIHLHOW KYIBTYPHI,

3HAYUMOM ISl pa3JIMUHBIX c(pep YeI0BEUECKOM e TeIbHOCTH;
B MIpeIMETHOM HANPABJIEHUH !

— OBJQJICHUEC MAaTEMaTUYCCKUMH 3HAHUSAMH H  YMEHUSMH, HEOOXOJUMBIMH IS
MIPOJIOJKEHHSI 00pa30BaHUS, U3YUCHUSI CMEKHBIX TUCIUTUIHH, TPUMCHCHUS B TIOBCETHEBHON
KU3HU;

— co3maHWe (QyHIAMEHTa JUII MAaTeMaTHYeCKOTO pas3BUTHs, (OPMHPOBAHUS MEXaHHU3MOB
MBITIUICHUSI, XapaKTEPHBIX I MATEMAaTHUYECKOM S TeIbHOCTH.

3agaumn:

— (¢opmupoBaTh AJIEMEHTBl ~ CaMOCTOATEIbHOMN WHTEJUICKTyaJIbHOU NeSTeTbHOCTH
Ha OCHOBE OBJAJCHHUS MaTEeMaTHYECKMMHM METOJaMHU TO3HAHUS OKPYKAIOIIEro Mupa
(yMeHHMsT  yCTaHaBIIMBaTh, ONMHUCHIBATh, MOJEIUPOBATh U OOBICHATH KOJIMYECTBCHHBIC M
MPOCTPAHCTBEHHBIE OTHOIIICHHUS);

— pa3BUBaTh OCHOBBI JIOTHYECKOTO, 3HAKOBO-CHMBOJIHMYECKOTO U  aJITOPUTMHUYECKOTO
MBIIIUICHHSI, TIPOCTPAHCTBEHHOTO BOOOpAXEHHUsS, MAaTEeMaTHYECKON peud; YMEHHUS BECTH
nmouck mHpopManuu u paboTaTh C HEH;

— pa3BUBATh MO3HABATEIBHBIC CIIOCOOHOCTH;

— BOCHHTBIBATh CTPEMJICHHE K PACITUPEHUIO MAaTEMATHIECKUX 3HAHU;

— CHocoOCTBOBAaTh HMHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATh KadyecTBa JIMYHOCTH,
HEOOXOIMMbIE YEJIOBEKY JJIsi TMOJIHOIEHHOMW JKM3HM B COBPEMEHHOM OOILECTBE,
CBOWCTBEHHBIE MaTEMaTHYECKON JEATEIbHOCTH: SCHOCTU WU  TOYHOCTH MBICIIH,
VHTYWIIWH, JIOTHUYECKOTO MBIIUIECHUS, TPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIIOCOOHOCTH K MPEOI0TICHUIO TPYTHOCTEH;

— BOCHMUTBIBaTh KYJIbTYpy JMYHOCTH, OTHOLIEHHME K MaTeMaTUKE KaK K 4YacTu
o011edenoBeuecKor KylabTyphbl, UTparolieil 0coOyio posib B 00IIECTBEHHOM Pa3BUTHH.
Lenvio usyuenus yueonoco npeomema «Mamemamuka» B 5-6 Kjaccax  SIBIAETCS
CUCTEeMAaTUYECKOE pa3BUTHE MOHATHS YHCIa, BBIPAOOTKA YMEHUN BBINOJHATH YCTHO H
MUCBMEHHO apudmMeTnyeckue MACUCTBHUS HaJA YUCIAMM, MEPEBOJUTH MPAKTUUYECKHE 3aJayd Ha
SI3BIK MaTEMaTHKH, [TOJATOTOBKA 00y4JaloIUXCsd K H3YUYEHHUIO CHUCTEMaTHYECKUX KypCOB aireOpbl

U T€OMETPUHU.
YueOHblii mpenmer «MaremaTtuka» CTPOUTCS HAa HMHAYKTUBHONW OCHOBE C MPHUBJICUYCHUEM
AJIEMEHTOB JENYKTHUBHBIX paccykJeHuil. B xone u3yueHuss ydeOHOTO mpenmera oOydarouiuecs

Pa3BUBAIOT HABBIKHM BHIYMCICHUN C HATYPaJbHBIMU YHCIaMH,  OBJIQJICBAIOT  HABBIKAMH C
OOBIKHOBEHHBIMH W JCCATUYHBIMU  JPOOSMH, IOJIOKUTCIBHBIMU W OTPUIATEIBHBIMH
YHCIIAMH, TOJYYaroT Ipe/ICTaBICHUE 00  HCIOJIb30BaHUH OyKB U1  3amucu
BBIPQ)KCHUH H CBOMCTB apu(MeTHUECKUX JCCTBUH, COCTaBJICHUS YpaBHCHUH,
MIPOJIOJDKAIOT 3HAKOMCTBO C TEOMETPUYCCKHMH TOHITUSMH, MPHOOPETAIOT HABBIKH
MOCTPOCHUS TEOMETPUYECKUX (PUTYP.

Ilenvo u3zyuenusn  yuednozo npeomema «Anceopa» B 7 - 9 Kjaccax SBIsETCA pPa3BUTHE

BBIYHCIINTCIIBHBIX YMeHI/Iﬁ A0 YPOBHA, IO3BOJIAIOMICTO YBCPCHHO HCIIOJB30BATH UX IIPHU PCHICHUU
3ala4 MaTEMAaTuK U CMCKHBIX NPCAMETOB, YCBOCHHC allIapara ypaBHeHI/Iﬁ U HEPABCHCTB KakK

OCHOBHOTO cpeacrtBa  MaTeMaTH4YCCKOTO MOJCIINPOBAHUSA 3aaaq, OCYHICCTBJICHUC
(pYHKHHOHaHBHOﬁ MNOJATOTOBKH IIKOJBHHUKOB. I[aHHBIﬁ y‘IC6HLIﬁ npeamMeT XapaKTCpU3yecTCs
ITOBBIIICHUEM TCOPCTUUCCKOTO YPOBHA 06yT'ICHI/I$I, IOCTCIICHHBIM ycuimem poiin
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TEOPETUYECKUX 0000meHnit U JeAYKTUBHBIX saximoueHuid. [Ipuxnannas

HAIMpPaBJICHHOCTh PACKPHIBAET BO3MOKHOCTh U3Y4aTh U PEIIATh MPAKTUYCCKUE 3aaUH.

Ilenvo  uzyuenusn yueonozo npeomema «lzeomempusy B 7-9 Kinaccax — ABISIETCS

CHCTEMaTHUYECKOE H3YyYCHHE CBOWCTB I€OMETPUYECKUX (PUTYyp Ha  IUIOCKOCTH, (OpPMHUpOBaHUE

MPOCTPAHCTBEHHBIX MPEJACTABICHUH, pa3BUTHE JIOTUYECKOTO  MBIIUICHUS W TOJrOTOBKA

amnmapara, HeOOXOJIMMOTO I WU3YYCHHUS CMEXKHBIX TUCIUIUIHH U Kypca CTEPEOMETPHH B CTAPIIIHX

KJjlaccax.

JInuHOCTHBIE, MeTaNPeAMeTHbIE U MPeAMETHbIE Pe3yJIbTAThI 0CBOEHHUS MPOTrPaAMMbI
yueOHOro npeamera «MaTreMaTHKa»

JINYHOCTHBIMHM pe3yJbTaTaMH H3y4YCHHs mpeaMera «MaTeMaTHKa) SBISIFOTCS CIICAYIOIIHE

KadyecTna:

— YMEHUeE SICHO, TOYHO, TPaMOTHO M3J1araTh CBOW MBICITH B YCTHOW M TUCBMEHHON pPEYH, TOHMMATh

CMBICIT MIOCTaBJICHHOM 3aJ1a4w, BBICTPanuBaTh apryMeHTAITHIO, MIPUBOJIUTH

MPUMEPbl ¥ KOHTPIPHUMEPHI; HE3aBUCUMOCTh U KPUTUIHOCThH MBIIIIJICHUS,

— KPUTHYHOCTh MBINUICHUS, YMEHHE paclO3HAaBaTh JIOTHYECKH HEKOPPEKTHHIC BBHICKA3BIBAHMS,

OTJINYATh THUIOTE3Y OT (aKTa;

- TpeJCTaBJICHHE O MATEeMaTHIECKOH Hayke Kak cepe 4eI0BEeYeCKOr IesTeIbHOCTH, 00 ATamnax ee

Pa3BHUTHS, O €€ 3HAYUMOCTH JIJIS1 Pa3BUTHS IICBIIIN3AIINN;

- KpEeaTHBHOCTH MBIIIIJICHHS, WHUIUATHBY, HaXOTYHBOCTbD, aKTUBHOCTH pu

pEIICHUH MaTeMaTHYECKUX 3a/1a4;

- YMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YJIbTAT YICOHONH MaTeMaTHUECKOW ACATEIbHOCTH,

- CIIOCOOHOCTHh K 3MOITMOHATHLHOMY BOCIHPHSATHIO MAaTeMaTHYECKHUX OOBEKTOB, 3aJiad, PEIICHHH,

paccyxJICHUI.

MetanpeaMeTHBIMH pe3yJibTaTaMu U3y4EeHUs npenmera  «MaTemaTHKay

sSBisieTcs  (popMUpOBaHHE YHUBEPCATbHBIX YaeOHbBIX nericTBuit (YV]I).

PeryasituBubie YY /|

— CaMOCTOATENLHO OOHapyXuBaTh W (HOPMYITHPOBaTH y4eOHYIO TpoOJIeMy, ONpeAesiaTh
1e7b y4eOHOM AESITEeNIbHOCTH, BEIOMPATh TEMY MPOEKTA,;

— BBIIBUTAaTh  BEPCHUHM pELIEHUs  OpoOJieMbl, OCO3HaBaThb (M HMHTEPIPETUPOBATH B
cllydae HEOOXOJHMMOCTH) KOHEYHBIH pe3ynbTaT, BbIOMpaTh CpeACTBa JOCTIDKEHHUS LEIH U3
MPeITI0KEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENIBHO;

— COCTaBJISATH (MHAMBHIYaJIbHO WU B TPYIIE) IUIaH perieHus mpoOemMbl (BBIIOJIHEHUS TPOEKTA);

— B JIMAJIOTE C YYUTEJIEM COBEPUICHCTBOBATh CAMOCTOATEIHHO BIPa0OTaHHBIE KPUTEPUU OLICHKH.

— moabupaTh K KaXJI0# nmpoodiieMe (3a1aue) aIckBaTHYIO €l TEOPETHUUECKYIO MO/IEb;

— paboTas MO NPEIOKEHHOMY WM CAMOCTOSITEIbHO COCTAaBIEHHOMY IUIaHYy, HCIOJIb30BaTh
Hapsily C OCHOBHBIMU M JIOMOJIHUTENIbHBIE CpEICTBa (CIpaBOYHas  JIMTEPATypa, CIOKHBIE
MPUOOPHI, KOMITBIOTEP);

— IJIAHUPOBAThH CBOIO MHIUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— CBOOOJIHO TMOJIb30BaThCS BHIPAOOTAHHBIMU KPUTEPUSMU OLEHKUA M CAMOOIICHKH, UCXOJS U3 LIETH
U UMEIOIINXCS KPUTEPUEB, pa3inyasi pe3yibTar U ClocoObl I1eHCTBUI;

— B XOJIe IPEJCTaBJICHUS MTPOEKTa JaBaTh OLIEHKY €Tr0 pe3ysibTaTaMm;

— CaMOCTOATEIBHO OCO3HABAaTh MPUYHHBI CBOETO YCIeXa WM HEyCclexa M HaXOJUTh CIOCOOBI
BBIXOJIa U3 CUTYallUH HEYyCIexa;

— yMETbh OLIEHUTH CTENEHb YCIENIHOCTH CBOCH MHANBUAYAIbHON 00pa30BaTeIbHON JesITENEHOCTH.

Ilo3naBaTenbHbIe YY ]I

— aHaJIM3upOBaTh, CPABHUBATH, KIACCU(PHUIIMPOBATH U 0000111aTh (haKThI U SIBICHUS;

— OCYIIECTBIIATH CPAaBHEHHE U KIIACCU(DUKAIINIO, CAMOCTOSITENILHO BBIOWMpast OCHOBaHUS M KPUTEPUU
JUTS YKa3aHHBIX JIOTHYECKHUX OTIepaIuii;



— CTpOWTH  JIOTUYECKH  OOOCHOBAHHOE  pacCy)XJICHHe,  BKJIIOYAIOLIee  yCTAaHOBJICHHE
MIPUYMHHO-CJICJICTBEHHBIX CBSI3€EH;

— €O03[aBaTh MaTEMAaTUUYECKUE MOJIENH;

— COCTaBJISITh TE3UCHI, PA3JIUYHBIC BUJIbI TUTAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.);

— mpeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUIA B JPYroi (TaOJHIly B TEKCT, TUAarpaMMy U TIp.);

— yYMEThb ONpENEeNsiTh BO3MOXHBIE HCTOYHMKHM HEOOXOJUMBIX  CBEJIEHUW, MPOU3BOJUTH
MOVCK WH(GOPMAIINHY, AaHATTM3UPOBATH M OLIEHUBATH €€ JJOCTOBEPHOCTD;

— caMOMy CO3/1aBaTh HWCTOYHHKH HH(OpMAmuy pa3HOTO THUMA M UL Pa3HBIX ayAUTOPH,
coOmonath WHGOPMANMOHHYIO TUTHEHY | MpaBUIa HHPOPMALMOHHOW O€3011aCHOCTH;

— yYMEThb HCIIOJb30BaTh KOMIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTUU KaK HHCTPYMEHT
JUIS TOCTUKEHUS CBOUX LIeJIeH;

— HCIIOJIb30BAaHME MATEMaTUYECKUX 3HAHWM A pelIeHHs] Pa3IMYHBIX MaTeMaTHYeCKUX 3a/ad
1 OLICHKH MOJTY4YE€HHBIX PE3YJIbTaTOB.

KommyHukarusubie YY/I:

— CaMOCTOSITEIbHO OPraHU30BBIBATH YU€OHOE B3aUMOJEHCTBUE B TpYyIIe (ONpeaeisTh oOLIue ey,

JOTOBApUBATHCA IPYT C APYroM U T.1.);

— OTCTauWBasi CBOIO TOUKY 3PEHHUS, IPUBOJIUTH apPTYMEHTHI, IOATBEPkKAast MX (pakTamu;

— B IMCKYCCUU YMETH BBIJIBUHYTh KOHTPAPTYMEHTHI;

— YYUTHCS KPUTHYHO OTHOCHUTHBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HaBaTh

OomMrO0YHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

— TOHUMas TMO3MLHUI0 JAPYyroro, pasiuyaTh B €ro pedyu: MHeHHe (TOUKy 3peHus),

JI0Ka3aTeNbCTBO (apryMeHThl), GaKThl; TUTIOTE3bl, aKCHOMBI, TEOPUU;

— YMETh B3IJISTHYTh Ha CUTYallMIO C MHOM MO3HIIUU U I0TOBAPUBATHCS C JIOAbMH HHBIX MTO3UIUH.

IIpenmeTHble pe3yabTaThl U3ydeHHUs NpeaMmera «MareMaTukay:

- OBJaJicHHE 0a30BbIM TOHATUHWHBIM  amnmapaToM II0 OCHOBHBIM  pazlielaM COAEpKaHUs

npejacTaBieHue OO0 OCHOBHBIX H3Yy4aeMbIX MOHATHSAX (YHCIIO, TeoMeTpuueckas Qurypa,

ypaBHEHUE, QYHKIUS, BEPOSTHOCTh) KaK BAKHEUIIMX MAaTEeMAaTUYECKUX MOJENSAX, MO3BOJSIOLIUX

OTHCHIBATh U U3Yy4aTh pEasIbHbIE MPOIIECCHI U SIBJICHUS;

- yMEHHE paboTaTh C MAaTEeMaTHYECKUM TEKCTOM (aHAIM3UPOBaTh, H3BIEKATh HEOOXOIUMYIO

nH(pOpMaLIMI0), TPAaMOTHO MPUMEHSITh MATEMaTHYECKYl0 TEPMHHOJOTUIO U  CHMBOJUKY,

HCIOJIb30BaTh PA3IMYHbIC S3bIKK MATEMATHKHU;

- YMEHHE MPOBOAUTH KiIacCU(UKALIUH, JTOTHUYecKre 000CHOBAHHUS, 10KA3aTEIbCTBA MATEMATUYECKUX

YTBEPKJICHHUI;

- YMEHHUE paclo3HaBaTh BUAbl MAaTEMaTHUECKUX YTBEP)KICHUHN (aKCHOMBI, OIIPEICIICHUS, TEOPEMBI U

Ip.), IPSIMbIE U 0OpaTHBIE TEOPEMBI;

- pa3BUTHE TPEJCTaBICHUA O 4YHCIE€ U YHUCIOBBIX CHUCTEeMaxXx OT HATypajbHBIX O

JNEUCTBUTENBHBIX YHCEN, OBJAJCHUE HAaBbIKAMU YCTHBIX, MUCHBMEHHBIX, HHCTPYMEHTAIbHBIX

BBIUMCIICHUM;

- OBJIQJICHUE CHUMBOJIBHBIM  SI3BIKOM  aireOpbl, NpUEMaMu  BBIMOJTHEHUS  TOXKJIECTBEHHBIX

npeoOpa3oBaHUl  pPAlMOHANBHBIX BBIPAKEHUN, pEIICHUsS YpPaBHEHHM, CHCTEM YypaBHEHHI,

HEPAaBEHCTB M CHCTEM HEPAaBEHCTB, YMEHHE HCIIOJIb30BaTh HJICI0 KOOPIMHAT Ha IUJIOCKOCTH IS

WHTEpIpETAllik YpPaBHEHUW, HEPaBEHCTB, CHCTEM, YMEHHE MPUMEHATh ainredpanyeckue

npeoOpa3oBaHusl, armapar ypaBHEHUN M HEPABEHCTB I PEUICHUS 3a/1a4 U3 Pa3TUYHBIX Pa3/ieoB

Kypca;

- OBNIQJICHUE CUCTeMOW (DYHKIIMOHATBHBIX MOHATUH, (PYHKIHOHATHHBIM SI3bIKOM M CHMBOJIMKOM,

YyMEHHE Ha  OCHOBE  (YHKUIHMOHAIBHO-TpaQUYECKHMX  MPEICTABICHUNA  OMHCHIBATH |

aHAJIM3UPOBAThH PEAbHBIE 3aBUCUMOCTH;

- OBIIICHHE OCHOBHBIMH CIIOCOOAMU MPEACTABICHHS U aHAIN3a CTATUCTUYECKHUX JTaHHBIX; HATUIUE
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MPEJCTAaBICHUNA O CTATHCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE M O Pa3IUYHBIX CIIOCOOaX
UX U3Y4YEHMsI, O BEPOATHOCTHBIX MOJIEIIAX;
- OBJIQJICHUE I'€OMETPUUYECKUM SI3bIKOM, YMEHME HCII0JIb30BATh €0 Ul ONMCAHUSA IPEIMETOB
OKpPYXXAIOIIEro MHUpPa, pPa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUA U H300pa3uUTEIbHBIX
yMEHUH, MPHOOpeTeHNE HABBIKOB T€OMETPUYECKUX ITOCTPOCHUH;
- YCBOCHHE CHCTEMAaTHYECKUX 3HAHHUN O TUIOCKUX (PUTYpax M UX CBOMCTBAX, a TAKXKe Ha HATJISITHOM
YPOBHE — O NMPOCTEHIINX IPOCTPAHCTBEHHBIX TEJIaX, YMEHUE IPUMEHSATh CUCTEMAaTUUECKNE 3HAHUS
0 HUX JUISl pELIEHHs] TEOMETPUUECKUX U NMPAKTUUECKUX 3aj1ay;
- YMEHMS U3MEPSITh JUIMHBI OTPE3KOB, BEJINYMHBI YIJIOB, UCIOJIb30BaTh (POPMYIIbI AJIsl HAXO0XKICHUS
MIEPUMETPOB, TIIOIMACH U 00BEMOB IeOMETPUIECKUX (DUTYD;
- YMEHHE NIPUMEHSATh U3yYEHHbIE TOHITHS, PE3YIbTaThl, METOIbI JUIS PEILICHUS 3a]a4
MIPaKTUYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHbIX JUCLUUILINH C UCIOJIb30BaHUEM MPU HEOOXOAUMOCTH CIPAaBOYHBIX
MaTepHUajIoB, KaJIbKYJISITOpa, KOMIIbIOTEpPA.
IInanupyemMble pe3yJbTaTbl H3yYeHHUs] y4eOHOro npeamera «MaremaTuka»
Harypaabnble unciaa. /[podu. PannonanbHble yncia
BoinyckHUK HayuuTCs:
® [IOHMMAaTh OCOOEHHOCTHU ACCATUYHOU CUCTEMBI CUUCIICHUS,
e  ONepHUpoBaTh MOHATHUIMHU, CBSI3aHHBIMU C JIETMMOCTBIO HaTypaJIbHbIX YUCEIT;
e BbIpaKaTh 4YHCIAa B DOKBUBAICHTHBIX (QopMax, BbIOMpas HauboJjiee TMOAXOAALIYIO B
3aBUCHUMOCTH OT KOHKPETHOH CUTYyalluu;
® CpaBHMBATh U YIOPSI0YMBATH pAllIOHATIbHbBIE YHCIIA;
® BBIMOJHATH BBIUMCICHUS] C PAlMOHAIBHBIMM UYHCIAMH, COYETas YCTHblE U TNHCbMEHHbIE
IPUEMBI BEIYUCIICHUN, TPUMEHEHUE KaIbKYJIATOPA,;
® HCIOJB30BAaThb IOHATHA W YMEHHS, CBS3aHHBIE C IPONOPLHUOHAIBHOCTBIO BEJIHMYUH,
IIPOLIEHTAaMH, B XOJ€ pEIICHUS MaTeMAaTUYeCKMX 3aJad M 3aJad W3 CMEXKHBIX INPEIMETOB,
BBIIIOJIHATH HECIIOKHBIE PAKTUYECKUE PACUETHI.
Boinycknuk nonyuum 603M0HCHOCHIb .
* IO3HAKOMUTHCS C MIO3UIIMOHHBIMU CUCTEMAMHU CYHUCIICHUS ¢ OCHOBAaHUAMH, OTIIMYHBIMH OT 10;
* YIIIyOUTh ¥ pa3BUTh NPE/ICTABIICHUS O HATYpPaJIbHBIX YUCIIAX U CBOMCTBAX JEIUMOCTH;
* HAyYUThCS UCIOJb30BATh MPUEMBI, PALMOHATM3UPYIOUINE BBIYUCIEHUS, MPHOOPECTH MPUBBIYKY
KOHTPOJIUPOBATh BBIUMCIIEHUS, BEIOUPAst HOIXOAALIMM Ul CUTyalluH CIIOCO0.
JlelicTBUTE/IbHBIE YHCJIA
BbINMyCKHUK HAYYUTCS:
* HCIIOJIb30BaTh HAYaAJIbHBIE NIPEICTABICHHS O MHOXKECTBE IEHCTBUTENBHBIX YU CEI;
* OIIEPUPOBATh NNOHATUEM KBAJPAaTHOTO KOPHS, IPUMEHSATH €0 B BIYMCIICHUSX.
Boinycknuk nonyuum 603M03#cCHOCHb:
* pa3BUTH INPEACTABICHUE O YMCIE M YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 1O NEHCTBUTEIIBHBIX
YHCEJI; O POJIM BBIUYMCIICHUN B IIPAKTHKE;
* pa3BUTh U YrIyOUTh 3HAHUSA O AECATUYHOM 3alUCH NEHCTBUTENIBHBIX 4yHced (IIEPUOJUYECKUE U
HETIePUOINYECCKUE APOOH).
N3mepenus, npudIuKeHnsl, OEHKH
BpinycKHHUK HayuHnTCs:
* ICNIOJIB30BaTh B XOJAE PpELIEHUSA 3aJad DJJIEMEHTApHBbIE NPEICTABJICHUSA, CBSI3aHHBIE C
npUOINKEHHBIMYA 3HAYEHUSAMH BEJTMUUH.
Boinycknuk nonyuum 603mMox#cHOCHb:
* IOHATh, YTO YHCJOBBIE JAaHHBIE, KOTOPBIE HCHOJB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKpPYXXAIOILIEr0 MHUpA, SBISAIOTCS INPEUMYLIECTBEHHO MNPHOMMKEHHBIMHM, 4YTO IO 3aluCH
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NpUOIMKEHHBIX 3HAYCHUH, COJEpXKAIIUXCAd B HMH(POPMAIIMOHHBIX HCTOYHUKAX, MOXHO CYIUTH O
MIOTPEIIHOCTH MPUOIMKEHHUS,
* IOHATH, YTO MOTPEUIHOCTH PEe3yNIbTaTa BHIUMCICHUH TOJDKHA OBITh COM3MEPHUMA C TOTPEIIHOCTHIO
HCXOJHBIX JTAHHBIX.

Auaredpanyeckue BbIpaKeHHs

BoinyckHHUK HayunTCs:
* OIIEPUPOBATh MOHATHSIMH «TOXAECTBO», «TOXJIECTBEHHOE IpeoOpa3oBaHME», pellaTh 3aayd,
cozepkaiie OyKBeHHBIC JaHHBIC, padOTaTh C POPMYIIaMHu;
* BBINIOJIHATh IpeoOpa3oBaHMsl BBIPAKEHUM, COJEpXAIIMX CTENEHH C LEJIbIMU IOKa3aTeasiMu U
KBaJIpaTHbIE KOPHH;
* BBIIIOJIHATh TOXK/IECTBEHHBIE IPE0Opa30BaHUs pPallMOHAIbHBIX BBIPAKEHUM Ha OCHOBE IPaBUI
NEeMCTBUIM HaJl MHOTOWIEHAMH U aJlreOpandeckuMHu Jpo0siMu;
* BBIMIOJIHATH Pa3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIIH.

BuinyckHuK nojiyuum 603Mo0cHOCHb HAYUUMBCAS
* BBIMIOJIHATh MHOTOLIAroBbl€ MpPeoOpa30BaHUsl PAlMOHATIBHBIX BBIPAKEHHUM, NMPUMEHSS IIUPOKUN
Habop croco60B U MPUEMOB;IPUMEHATH TOXKAECCTBEHHbIE peoOpa3oBaHus JJIs pelleHus 3a/1ad U3
pPa3IMYHBIX Pa3JelioB Kypca (Hampumep, s HaXO0XICHUS HauOOJbIIEro/HauMEHBIIEro 3HaYeHUs
BBIPAKEHUS).

YpaBHeHust

BbInyCKHUK HAy4YUTCH:
* pelmatb OCHOBHBIE BHJIBl PAlMOHAIBHBIX YpPAaBHEHHUH C OJHOM MEPEMEHHOM, CHCTEMBI IBYX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU;
* IOHUMaTh YPaBHEHHE KaK Ba)KHEUIIYI0O MaTEMaTHYECKYI0 MOJENb JJs OMHUCAaHUS U HU3yYCHHS
pa3sHOOOpa3HbIX PeaIbHBIX CUTYAlU, PElIaTh TEKCTOBBIE 33/1a4H alIreOpanyeckKuM METOI0M;
* IPUMEHATh TpapUuecKue MpPEeACTABICHUS A HUCCIENIOBAaHUS YPaBHEHHM, MCCIENOBAaHUSA U
pELIeHHs CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMH.

BuinyckHuk noayuum 603mMo0)cHoOCHb:
* OBJAJCTh CIHEIUAIbHBIMU NPUEMAMU DPELICHUS YpPaBHEHWH M CHUCTEM YPAaBHEHUH; YBEPEHHO
IPUMEHATh anmnapar ypaBHEHHWH Uil pelieHHs pa3sHOOOpasHbIX 3a7ad M3 MAaTEMaTHKH, CMEXKHBIX
IIPEIMETOB, IPAKTHKH;
* IPUMEHATh TpaUuecKue MNPEeACTaBICHUS AJIs HCCIEeOBaHMs YpaBHEHMH, CHUCTEM YypaBHEHUH,
cojiepKaniux OyKBeHHbIE KOI(DPHUITUEHTHI.

HepaBencrBa

BbINMyCKHUK HAYYUTCS:
* IOHUMaTh ¥ NPUMEHSITHh TEPMUHOJIOIHIO U CUMBOJIMKY, CBSI3aHHbIE C OTHOIIEHUEM HEpPaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;
* peliaTh JIMHEHHbIE HEPAaBEHCTBA C OJHON NEpPEeMEHHON M MX CUCTEMbI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA € ONOPOi Ha rpaduyeckue npeacTaBIeHus;
* IPUMEHSATH aIlapaT HEPABEHCTB /sl peIIeHUs 3a/1au U3 Pa3IMUHbIX pa3/esioB Kypca.

BuinyckHuk noayuum 603mMo0)cHOCHb HAYUUMBCA:
* pa3HOOOpa3HbBIM IMpHEMaM  JI0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO IMPUMEHSTH ammapar
HEpaBEHCTB JUIsI pelIeHHs pPa3HOOOpa3HbIX MaTeMaTMYeCKMX 3aJad M 3a7ady M3 CMEXKHBIX
IIPEIMETOB, IPAKTUKH;
* IPUMEHATh I'paduyecKkue MpeJCTaBICHUs JUIsl UCCIEI0BaHHMS HEpaBEHCTB, CUCTEM HEPaBEHCTB,
coJiepKalux OykBeHHbIE KO3(DPUIIUEHTHI.

OcHoBHbIe NOHATHSA. UKCI0BBIC QYHKIHH

BbInycKHHUK HAy4YuTCs:



* IOHUMAaTh W HCHOJb30BaTh (DYHKIMOHAIBHBIE TOHATUS W S3BIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHHUS);

* CTPOUTH TpaUKU DIEMEHTAapHBIX (PYHKIMH; HMCCIeI0BaTh CBOWCTBA YHUCIOBBIX (DYHKIMHA Ha
OCHOBE M3YUCHHUsI IOBEICHUS HX IPa(uKoB;

* MOHUMATh (PYHKIMIO KaK BaXHEHUIIYI0O MATEMaTHYECKYI0 MOJENb JUIS ONWCAHUS MPOIECCOB U
SBIICHUH OKPYXKAIOIIETO MUPA, MPUMEHATh ()YHKIIMOHAIBHBIN S3BIK JUIS ONMMCAHHUS M MCCIIeIOBaHUS
3aBUCUMOCTEN MEXly (PU3MUECKUMHU BETUUMHAMHU.

Buvinycknuk noyuum 603mM0M4CHOCHb HAYUUMbCA:

* IPOBOJITh HWCCIICJIOBAHMsS, CBSI3aHHBIE C W3y4Y€HHUEM CBOWCTB (YHKIMIA, B TOM 4YHCIE C
WCIIOJb30BAHMEM KOMIIBIOTEPa; Ha OCHOBE TIpadMKOB HU3yYCHHBIX (YHKIMIA CTpouTh Oonee
CIIO’KHBIE TPapUKH (KYyCOUHO-33/IaHHBIE, C «BBIKOJIOTBIMI TOYKAMH H T. I1.);

* HCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE NPEJICTABICHUS M CBOMCTBA (PYHKUMN [ pelIeHUs
MaTeMaTHYECKUX 3a7a4 U3 pa3IMuHbIX pa3/IeioB Kypca.

YuciioBble M0CT€10BATEILHOCTH

BoinyckHUK HayunTCs:

* IOHUMaTh W  UCHOJb30BaTh SI3bIK  IOCJEA0BATENbHOCTEH  (TEPMUHBI, CUMBOJINYECKUE
0003HaYEHMUS);

* IpUMEHATH (GOpPMYJbl, CBA3aHHbIE C apU(METHYECKOM U TeOMETPHUYECKOH mporpeccued, u
anmnapat, c(OpMHpPOBaHHBIA NMPU W3YYEHHUU JAPYIUX pa3/eioB Kypca, K PEIICHHI0 3ajad, B TOM
YHClie C KOHTEKCTOM U3 PEabHOM KU3HU.

Boinycknuk noayuum 603MO0MCHOCHIb HAYUUMBCA:

* pemiath KOMOMHHUPOBAHHBIE 33aJaud C NpPUMEHEHHEeM (QopMyi N-TO 4YieHa M CyMMBI MEPBBIX N
YJIEHOB apU(PMETHUUECKON 1 T€OMETPUUECKON MTPOrpEeCcCHy, MPUMEHSS IIPU ITOM armapar ypaBHEHHM
U HEPABCHCTB;

* IOHUMaTh apU(PMETUYECKYI0 U TEOMETPUUYECKYI0 IPOrpPecCHI0 KaK (PYHKIMM HaTypaJbHOTIO
apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYIO IPOTPECCUIO C JIMHEHMHBIM POCTOM, F€OMETPHUECKYIO - C
HKCHOHECHIIMAIBHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

BbINyCKHMK HAY4YHMTCSl MCIIOJB30BaTh IMPOCTEHIIME CIOCOObI MPEACTaBICHUS U aHAIM3a
CTaTUCTUYECKUX JaHHBIX.

Buinycknuk nonyuum 603moxcHocms TpUOOPECTH NEPBOHAYAIBHBIA ONBIT OpraHU3aluu
cOopa JaHHBIX IPU IMPOBEJCHUM OINpOca OOLIECTBEHHOIO MHEHUS, OCYLIECTBISATh UX aHAJIM3,
IIPEJCTABIATh PE3yIbTaThl ONPOCa B BUJIE TAOIHULIbI, AUArPAMMBbI.

Cuayuaiinble cOOBITHSI M1 BEPOSITHOCTD
BbInyCKHMK HAYYUTCS HaXOJAUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTb CIIy4ailHOIO COOBITHSL.
BuinyckHuk noayuum ¢03moxicHoCmb npuobpecmu onvim nposeoeHus CIy4aiuHblx IKCNePUMEHMOS,
8 MOM YUCIe C NOMOWbIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHMEPRPEMAYUU UX PE3VIbMAMmO8.

KomOunaTopuka
BbinycKHMK HayyHMTCsl peliaTb KOMOMHATOpHBIE 3a7ayd Ha HAaXOXAEHUE YMCiIa OObEKTOB WU
KOMOUWHAIINHA.

Boinycknuk nonyuum 603mM0)cHOCMb HAYYUTHCS HEKOTOPBIM CHELUAIBHBIM NPUEMAaM pPELIEHUs
KOMOMHATOPHBIX 33/1a4.

Harasanas reomerpus

BeinyckHHUK HayunTCS:

* pacrio3HaBaThb Ha 4YepTeXaX, pPHUCYHKaX, MOJEISIX M B OKPYKAWOIIEM MHpE IIJIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETpUUYECKHE (DUTYPHI;

* pacro3HaBaTh pa3BEPTKM KyOa, MPSIMOYrOJbHOTO MNapaiielienunena, MpaBUIb-HOW HUpPaMHJBL,
LWIMHPA U KOHYCA;



* CTPOUTD Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO Mapajliesenune/ia;
* OIPEACTATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JTUHEHHBIE pa3Mepbl caMoil GpUTrypbl, U
Ha000pOT;
* BEIYUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapajuiesenunesia.
BuinyckHUK noayuum 603M0)4cHOCHIb:
* HAYYUTBHCS BBIYMCIATH OOBEMBI IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTYp, COCTABJIEHHBIX U3
MPSIMOYTOJIbHBIX MTapaJIJICJIECIIUIIEIOB;
* YIIIYOUTh M Pa3BUTH MPEJICTABICHUS O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaXx;
* HaAyYUTHCS IPUMEHSTh NOHATHE PAa3BEPTKHU AJISl BBIMOIHEHUS IPAKTUYECKUX PACUETOB.
I'eomeTrpuueckue purypsi
BbinyckHHUK HayunTCs:
* N10JIb30BATHCS SI3BIKOM F'€OMETPUHU ISl OTUCAHUS IPEAMETOB OKPYKAIOIIEro MUpa U UX B3aHMHOTO
PacIoyoKeHus;
* pacnio3HaBaThb W M300pakaTb Ha dYepTexax M PHUCYHKaX TreoMeTpudeckue (QUrypsl U HUX
KOH(uUrypauuu;
* HaXOJUTh 3HAYEHUS JJIMH JTMHEHHBIX 3JIEMEHTOB (PUTYyp U UX OTHOLIEHHUS, IPayCHYIO MEPY YIJIOB
ot 0 no 180°, mpumeHss onpeneneHusl, CBOICTBA U MPU3HAKK (PUTYP U UX DIIEMEHTOB, OTHOLICHUS
¢buryp (paBeHCTBO, 10/1001€, CHMMETPUH, IOBOPOT, MapaJlIeNIbHbIN epeHoc);
* OIIEpPUPOBATh C HAYAJILHBIMH MOHITUSIMH TPUTOHOMETPUU U BBIMIOIHATH 3JIEMEHTapHbIE OlepaIiuu
HaJ QYHKUUSMHU YTJIOB;
* pemath 3aJaud Ha J0Ka3aTeIbCTBO, ONMUPAsCh HAa W3yYEHHBIE CBOMCTBA (UIyp M OTHOLIECHUI
MeXAYy HUMH U IPUMEHSS U3y4eHHbIE METO/IbI I0Ka3aTeNIbCTB;
* pelaTth HECJOXHbIE 3a/ladyd Ha IOCTPOEHHE, MPHUMEHSSI OCHOBHBIE aJTOPUTMBI MOCTPOEHUS C
MTOMOIIBIO IUPKYJIS U JINHEHKU;
* pelarh NpoCTEHIINE INTAHUMETPUYECKUE 3aJa4X B IPOCTPAHCTBE.
Boinycknuk nonyuum 603mox#cHOCHb:
* OBJIQJCTh METOJAAMH PEUICHHS 33134 Ha BBIYUCICHUS U JOKA3aTeNbCTBA: METOJOM OT IIPOTHUBHOTO,
METOJIOM NO0J00Us, METOI0M Iepedopa BApUAHTOB U METOJ0M F€OMETPUYECKUX MECT TOUYEK;
* IPUOOPECTU OMBIT NMPUMEHEHHs aNredpandyeckoro M TPUTOHOMETPUUYECKOIo ammapara u uaed
JBYKCHMS IIPU PELICHUH IT€OMETPUYECKUX 3a1a4;
* OBJIQJCTh TPAJMLMOHHON CXEMOW pEIIEHUs 3aJad Ha IOCTPOCHHE C IMOMOIUBIO LUPKYId H
JIMHEHKU: aHAJIN3, IOCTPOCHUE, JOKA3ATEIbCTBO U UCCIIEIOBAHUE;
* HAy4UTBCS pellaTh 3aJa4d Ha INOCTPOCHUE METOJOM I'€OMETPHYECKOr0 MECTa TOYEK U METOJIOM
oao0us;
* IpUOOpPECTH  OMBIT MCCIEJOBAHUSA CBOMCTB  IUIAHUMETPUYECKUX (QUIYyp C  [OMOLIbIO
KOMIIBIOTEPHBIX IIPOTPaMM;
* IPUOOpPECTU OMBIT BBINOJHEHHUs NMPOEKTOB No TemaM: «l'eomerpuueckue mpeoOpa3oBaHus Ha
iockocTuy, «IloctpoeHne oTpe3koB 1o Gpopmyie.
H3mepenne reoMeTpu4eCKUX BeJITHYHH
BbIyCKHUK HAYYHUTCH:
* HCIIOJIb30BaTh CBOMCTBAa M3MEPEHUs JJIWH, IUIOLIAJEd M YIVIOB IIpU pEIICHMH 33a7ad Ha
HaX0XJECHUE [UIMHBI OTpe3Ka, JJIUHBI OKPYXHOCTH, IUIMHBI AYTH OKPYXHOCTH, I'PaJyCHOH Mepbl
yria,
* BBIYMCIIATH IIJIOLIAN TPEYTOJIbHUKOB, NPSMOYTOJIbHUKOB, IapajlIeIorpaM-MOB, Tparleluil, KpyroB
U CEKTOPOB;
* BBIYUCIIATD JJIMHY OKPYKHOCTH, JJIMHY AYTH OKPYKHOCTH;
* BBIYUCIIATh JUIMHBl JIMHEHHBIX 3JIEMEHTOB (UIYp M HUX YIUIbI, HUCHOJB3yd (HOPMYIBl JUIMHBI
OKPYXHOCTH M JUTMHBI IYTU OKPYXHOCTH, (hopMyIIbl Tutomaaeit puryp;



* pemaTh 3a/la4d Ha JO0Ka3aTeJbCTBO C HUCIOJIB30BAaHHEM (HOPMYN AJIMHBI OKPYXHOCTH M JIJTHHBI
IyTH OKPYKHOCTH, (opMyI riomaaen Guryp;
* pemaTh MPaKTHYECKUE 33/1a4H, CBI3aHHbIE C HAX0XK/ICHHEM I€OMETPUUYECKUX BETUYMH (MCTIONB3YS
IIpU HEOOXOIMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).
BoinyckHuk noayuum 603M0MCHOCIb HAYUUMbCA:
* BEIYMCIIATD IUIOMIAAN (UTYp, COCTaBJICHHBIX M3 JABYX WIM Oojee NPSIMOYrOJbHHUKOB,
napajieIorpaMMOB, TPEYTOJILHUKOB, KPyra U CEKTOPa;
* BBIYMCIIATH  IUIOMIAJM  MHOTOYTOJIbHMKOB, HCIIOJIB3YSl ~ OTHOIICHUS  PAaBHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH;
* IPUMEHSATH ANTreOpanuecKuii 1 TPUTOHOMETPHUYECKHUI ammapar W WIEH ABWKEHUS MPHU PEHICHUU
3a]a4 Ha BBIYMCIICHUE TUIONIA/Ieii MHOTOYT OJIbHUKOB.
Koopaunartsi
BbInycKHMK Hay4YUTCS:
* BEIYMCIATh JUTMHY OTpe3Ka IO KOOpIWHATaM €ro KOHIIOB; BBIYHMCISTH KOOPAWHATHI CEPEHHBI
OTpe3Ka;
* MCTIOJIb30BATh KOOPIMHATHBIN METO/T TSl U3YYEHHS CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
Boinycknuk nonyuum 603mMoxcHOCHb:
* OBJIAJICTh KOOPAWHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BEIYMCIICHUS U JOKA3aTEIIbCTRA;
* IPHOOPECTH OIBIT UCTIOB30BaHUSI KOMIBIOTEPHBIX IMPOTpaMM Ui aHAJTW3a YacTHBIX CITydacB
B3aMMHOTO PACIIOJIOKEHUS OKPY)KHOCTEH U MPSIMBIX;
* IPHOOPECTH OIBIT BBIMIOJIHEHHUS MPOEKTOB Ha TeMy «[IprMeHeHHe KOOpAWHATHOTO METONa TPHU
peleHnn 3a1a49 Ha BEIYMCIICHUS U JIOKa3aTEIIbCTBOY.
BekTopbl
BbINMyCKHUK HAYYUTCS:
* ONIEpUpPOBATh C BEKTOpaMH: HAXOJAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
reOMEeTPUYECKU, HAaXOAUTh BEKTOP, PaBHBINA MPOM3BEICHHUIO 3aJaAHHOTO BEKTOPa Ha YHCIIO;
* HAXOJUTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPIMHATAMM: JIMHY BEKTOpa, KOOPAWUHATHI CYMMBI M
Pa3HOCTH JIByX U 0oJiee BEKTOPOB, KOOPJIMHATHI IPOU3BEICHUSI BEKTOpAa HA YUCIIO, PUMEHSS MpU
HEO0OXO0IMMOCTH COYETATENIbHBIH, IepeMECTUTENbHBIN 1 pacipee/IuTeIbHbINA 3aKOHBI;
* BBIYUCIIATh CKAJIAPHOE TMPOM3BEINCHHE BEKTOPOB, HAXOIUTh YroJll MEXKIy BEKTOpamu,
yCTaHABIUBATh NEPIECHIUKYISIPHOCTD MPSIMBIX.
Boinycknuk nonyyum 603M0M#CHOCHb:
® OBJIAJIETh BEKTOPHBIM METOJIOM IS PEIICHHUS 3a/1a4 Ha BBIUMCIICHUS U JOKa3aTeNbCTBA;
e pUOOPECTH OMBIT BBHIMOJIHEHUS IMPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOTO METOJa IpHU
pELICHUH 33a]]a4 Ha BBIUMCIICHUS U JOKA3aTeIbCTBOM.

Pa3nen 2. Conep:xanue yueOHoro npeamera «MartemaTuka»
Marematuka S KJacc
1. IloBTOpeHMe Kypca MATEMATHKH HAYAJbHOMN HIKOJIbI
Leabp — BOCCTaHOBUTH, CUCTEMATU3UPOBATh, OOOOIINUTH 3HAHUS [0 MaTEMaTHKE, MOJydYeHHbIC B
HaYyaJlbHOM MIKOJIE; 00JErYuTh alanTal|I0 YYallluXcsl K HOBOMY YUUTENIO U cucTeMe O0ydeHusl.

2. HarypajabHble YHCJIA M HIKAJIbI
O0603HaueHUe HATYpaJIbHBIX YHCEI
Ortpe3sok, [Inuna otpeska. TpeyronbHUK.
[ImockocTs, npsmasi, JIyd.

[IIxaJibl ¥ KOOPAUHATHI.
Menb1ie uinu 0oJible
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KontponsHas padora Nel

Heab — cucremMaTu3upoBaTh U OOOOIMIMTH CBEICHHS O HATYPaJIbHBIX YHCIAX, MOJYYCHHBIC B
HayvaJIbHOM IIKOJIE; 3aKPETIUTh HABBIKU IIOCTPOCHUS U U3MEPEHHS OTPE3KOB.
3aayu — BOCCTAaHOBUTH Y yUAIIUXCSl HABBIKM YTEHUS U 3aIICH MHOTO3HAYHBIX YHCEJI, CPAaBHEHUS
HATYpaJbHBIX YHUCEN, a TAK)KE HABBIKM W3MEPEHHUS W TOCTPOCHUS OTpPe3KOB. BBecTu moHsATHE
KOOPAMHATHOTO JIy4a, €AMHUYHOTO OTPE3Ka M KOOPAWHATHI TOUYKH, TIOHATHUS IIKAJIBI U JIEJIICHUH,
KOOPAMHATHOTO JIy4ya
3. CJuloKeHHe M BBIYMTAHME HATYPAJIBHBIX YHCEJ

CrnoxeHne ¥ BBIYUTaHHE HATYPAIBHBIX YUCEI M €0 CBOKWCTBA

Brrunranue.

KonTponbnast padora Ne2

UwucnoBble 1 OyKBEHHBIE BHIPAKCHUS

BykBeHHast 3aiCh CBOWCTB CIIOKEHHS U BBIYUTAHUS

VYpaBHeHue.

Kontponsnas padora Ne3

Ilesb — 3aKpenuTh U pa3BUTh HABBIKU CJIOKEHUS M BBIYNTAHUS HATypaJIbHBIX YUCEN.

3agaum — ynenuTh BHUMAaHHE 3aKPEIUICHHIO AITOPUTMOB apU(PMETHUYECKUX [eHCTBUN HaJ
MHOTO3HAaYHBIMM YHCJIAMH, T.K. OHM HE TOJBKO HMMEKT CaMOCTOSITEIbHOE 3HAYEHHE, HO M
ABIISAIOTCA 0a30i 17151 GOpPMHUPOBAHUS YMEHUM MPOBOAUTH BBIYUCICHUS C AECATUYHBIMU JPOOSMHU.
CocraBisTh OYKBEHHbBIE BBIPOKEHHUS IO YCIOBHUIO 3aJad, peniarb ypaBHEHUS Ha OCHOBE
3aBUCHUMOCTHU MEX]Ty KOMIIOHEHTaMHU JeHCTBH (CII0)KEHHE U BEIUUTAHUE).

4. YMHoOKXeHHe U JieJIeHNe HATYPAJIbHbIX YHCeT
YMHOKEHUE HAaTypaJIbHBIX YMCEI U €r0 CBOMCTBA
Henenue

Jenenue ¢ ocTaTkoM

KonTtponsHas padorta Ned

VYipoienue BeIpaKeHUH

[Topsinok BBINOJIHEHUS IEUCTBUIMA

KBagpar u ky0 uncna

Kontponbhas padoTa Ne5

Ilesib — 3aKpenuTh U Pa3BUTh HABBIKA apU(PMETHICCKUX JEHCTBHI C HATYPAJIbHBIMUA YUCIIAMHU.
3agauMm — LENCHANPaBICHHOE pa3BUTUE M 3aKPEIUICHUE HABBIKOB YMHOXKEHUS U JCJICHUS
MHOTO3HA4YHbIX yHcel. BBoauTcs moHsTHe KBaapata W Kyba umcna. [Ipomomkaercs pabora mo
(hOpMHUPOBAHHUIO HABBIKOB PEIIEHUS YPaBHEHUN Ha OCHOBE 3aBHCHUMOCTH MEXIY KOMIIOHEHTaMHU
JIENCTBUN.

5. Ilnomaau u 00bEMBI
DopMyiibL
[Tnomans. Popmyna mIoImagy NIpAMOYroJbHUKA, KBagparTa.
Enuuuiel uamMepenus miomanei
[IpsAMOYroBHBIN NTapasuIeIenuIe
O6bembl. O0BEM MPSIMOYTOIBHOTO Mapasuiesenune/ia.
KonTtponsHas pabora Nel 1
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Heab — pacmupuTh MpeACTaBICHHE ydalmuxcsi 00 M3MEPEHUWH T€OMETPUYECKHX BEIUYMH Ha
pUMepe BBIUUCIICHUS IJIOMAJeH U 00bEeMOB, CHCTEMATU3UPOBATh M3BECTHBIE UM CBEJCHUS 00
€IMHULIC U3MEPEHUSI.
3amaun — oTpaboTaTh HaBBIKM pEHICHHs 3a7ad 1o Qopmynam. VYaenuth BHUMAaHHE
(opMUPOBaHMIO 3HAHUI OCHOBHBIX €IMHHI] U3MEPEHHUS U YMEHHIO MEPEUTH OT OJHHUX €IUHHI] K
JIPYrUM B COOTBETCTBHH C YCIOBHEM 3a7a4H.
6. O0bIKHOBEHHBbIE IPOOH

OKpyXHOCTb U KpYyr

Jlonn. OOBIKHOBEHHBIE APOOH.

CpaBuenue npobeii

[IpaBunbHBIE M HEMPABUIIBHBIEC JPOOH

Kontponsnas padora Neb

CrnoxeHne 1 BBIYUTaHHE APOOEH ¢ 0TMHAKOBBIMH 3HAMEHATEIISIMA

Jlenenue u 1pobu

CMmenanHble yucna

CrnoxeHne ¥ BBIYATAaHHE CMEITaHHbBIX YHCElT

KonTponbnast padora Ne7

[eab — MO3HAKOMUTH y4alIuxcs ¢ MOHATHEM ApoOu B oOBEMe, JOCTATOYHOM ISl BBEIACHUS
JECSITUUHBIX ApOOeH.
3agauMm — M3yYUThb CBEICHUSI O JIPOOHBIX YHUCIIAaX, HEOOXOIWMBIC JUISI BBEICHHUS JECATUUHBIX
npoOei. YMeTh CpaBHUBATh APOOM C OJMHAKOBHIMU 3HAMEHATEIISIMH, BBIJCNATH IIEJbIE YaCTH
Ipoowu.

7. HecsaTuuHble apoou. Ciio:keHHe U BbIYUTAHUE JeCITUIHBIX Ipodei

JlecsiTnyHas 3amuch IPOOHBIX YHCET

CpaBHEHHE IECATUYHBIX IpoOei

CrnoxeHue ¥ BRIYUTAHUE JECATUIHBIX APOOeH

[TpubnmxeHHbIC 3HAYCHUS YUCE

OkpyrieHue yucen

KontponbHas padorta Ne8

Leab — BeipaboTaTh yMEHUE UWTATh, 3alMCHIBATh, CPABHUBATH, OKPYIJIATH JAECATUYHBIC JIpOOH,
BBITIOJIHATH CJIO’KEHUE U BBIYUTAHUE JECITHUHBIX APOOEH.
3agaum — 4eTKO IPEJCTABIATH Pa3psIbl pacCMaTPUBAEMOTO YHCIA, YMETh YUTATh, 3aIIUCHIBATD,
CpaBHHMBATh JIECATUYHBIE IPOOH.
8. YMHoxeHMe U 1ejIeHue JeCATHYHBIX Apooeii

YMHOKEHHE AeCATUYHBIX Ipo0eil Ha HaTypallbHOE YUCIIO

Jlenenue necATUYHBIX TpoOeil Ha HATypabHOE YHCIIO

KontponsHas padorta NelO

YMHOKEHUE AeCATUYHBIX Ipo0eit

Jlenenue Ha IECATUYHYIO APOOb

Cpennee apupmernueckoe

KonTtponsHas pabora Nel 1

He.]'[b - BLIpa6OTaTI> YMCHHUE YMHOKATh U ACIIUTh ACCATUYIHBIC I[p06I/I, BBITIOJIHATH 3aJaHus Ha BCC
JIeNCTBUS C HAaTypaJIbHBIMHU YUCJIIaMU U JE€CATUIHBIMU )IpO6$IMI/I.
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3agaum — OCHOBHOE BHUMAaHME IPHUBJIEKAECTCA K AITOPUTMUYECKOW CTOPOHE PaccMaTpUBAEMBIX

BonpocoB. Ha nmpumepax oTpabaTbIiBaeTCs IpaBUIIO MOCTAHOBKH 3aIIATOM B pe3ysbTaTe NCHCTBUS.

BBoautcst moHsTHE CpeAHETO apU(PMETHUECKOTO HECKOJIBKUX YHCET.

3HaTh U IOHUMATH:

- [IpaBuio yMHOXEHHS JBYX NECATUYHBIX OpoOeil (MpaBMIIO MOCTAHOBKU 3aIATON B pe3ylbTaTe
NEHCTBUS).

- IIpaBuio neneHus yuciaa Ha ACCATUYHYIO JpoOb (IPaBUJIO MOCTAHOBKM 3aIlATON B pe3yJbTaTe
NEHUCTBUS).

- IIpaBuno nenenus Ha 10, 100, 1000 u T.x1.

- IIpaBuno nenenus Ha 0,1; 0,01; 0,001;u T.1.

- CBOIiCTBa YMHOKXCHUS U JETICHUS IECITUIHBIX APOOEH.

- IlonsaTtue cpeaHero apuMeTnYeCKOro HECKOIbKUX YHCEI.

- IlonsiTHe cpetHel CKOPOCTH IBUKEHMS, CPEIHEN YPOKAMHOCTH, CPEIHEN MPONU3BOIUTEILHOCTH.

Ymersn:

- YMHOXaTh U JETUTh AECATUYHYIO Jp0oOb Ha HaTypaJIbHOE YKCJIO, Ha IECATUYHYIO IPOOb.

- BrinonHsTh 3a/1aHUS HA BCE JIEHCTBUS C HATYPAIbHBIMU YHCIAMU U IECATUYHBIMU IPOOSMU.

- [IpuMeHsTh CBOWMCTBA YMHOXEHUS U JEJIEHUS AECATUYHBIX JIpoOeil Mpu yIpOLIEHUH YUCIOBBIX
1 OYKBEHHBIX BBIPAKEHUHN M HAXOXKJCHUU UX 3HAYECHUH.

- Brruucnare kBaapaT v Ky0 3a1aHHOM 1eCATUYHOMN IpOoOH.

- Pemrate TekcTOBBIE 3aJjaud HAa YMHOXKEHHME U JI€JI€HME, a TakKe Ha Bce JCWCTBUA, JaHHBIE B
KOTOPBIX BbIPaXXEHBI AECATUYHBIMU JPOOSIMH.

- Haxonute cpennee apupmeTnieckoe HECKOJIbKUX YHUCE.

- HaxomuTe  cpeAHiol0  CKOpPOCTh  JABHMJKEHHUS, CpPEAHIO  YPOKaHOCTb,  CPEIHIOIO
IIPOU3BOAUTENBHOCTD U T. 1.

9. UHCTPYMEHTBI JI1 BBIYMCJIEHUH 1 U3MepeHuni
MUKpOKAIBKYJIATOP

[TpouenTsl

KonTtponpHas padorta Nel2

VYron. [TpsMoit 1 pa3BepHYTbIN YIIIbl. YepTEKHBIN TPEYTOJIbHUK.
N3amepenue yrioB. Tpancnoptup

Kpyrosbie nuarpammsl

Kontponbras padorta Nel3

HToroBoe nopropeHne Kypca MaTeMaTuKH

Hrorosas koHTposbHas paboTa

Heap — cdopMupoBaTh yMeHHs pellaTh MPOCTEHIINe 3aJadydl Ha MPOLEHTHI, BHINOIHATH
WU3MEpEHUE U MOCTPOCHHUE YIIIOB.

3ajayu — NMOHMMATh CMBICI TEPMHHA «IPOLEHTHI». YUUTHCS peliaTh 3ajlayd Ha IPOIEHTHI;
HaxOJIUTh MPOIIEHTHI OT KAKON-TMO0 BETUYMHBI, HAXOIUTh YHCIIO, €CJIM U3BECTHO HECKOJIBKO €0
MIPOLIEHTOB; HAXOAWUTh, CKOJILKO MPOLIEHTOB OJHO YHCIO COCTaBIsieT OT Apyroro. ®opmMupoBaTh
YMEHUS MPOBOJUTH U3MEPEHUS U CTPOUTH YIJIbl. YUUTHCS CTPOUTH KPYTOBBIE IMarpaMMbl. YUUTh
MOJIb30BATHCS KAIBKYJIATOPOM IIPU BHIYUCICHUSX.

3HaThL H MOHUMATD:

- [TonsaTtue nporneHTa. 3HaK, 0003HAYAIOIINI «IIPOIIECHT.

- [IpaBuno nepeBojia AeCATUYHON APOOU B IPOIIEHTHI U HAOOOPOT.

- OCHOBHBIE BUbI 33/1a4 HA IPOLICHTHI.
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- [lonsiTve yria m ero 3JIeMEHTOB, 00O3HAYCHHE YIJIOB, BUJABI YIJIOB. 3HaK, 0003HAuYaIOMIMNA
«YTOID».

— CBOMCTBO yIJIOB TPEYTOJIbHUKA.

- 3MmepuTenbHbIE HHCTPYMEHTHI.

- [TonsATHE OUCCEKTPUCHI yIIIa.

— AJNITOPUTM MOCTPOEHUS KPYTOBBIX AHATPAMM.

Ymers:

- [Tob30BaThCsl KANBKYIATOPAMHU TPU BBIIOJHEHUH OTICIBHBIX apU()METHUECKUX IEHCTBHIA C
HATYpaJIbHBIMH YUCIIAMU U ACCATUIHBIMU APOOSMH.

- ObparmaTh JeCATUYHYIO IPpOOb B POIEHTHI K HA00OPOT.

- BBIUMCIATh MPOIEHTHI ¢ TOMOIIIBIO KAJIBKYIISITOPA.
- Pacnio3HaBaTh W pemarh TpU BUJA 3a7ad HA MPOLIEHTHI: HAXOJUTh HECKOJBKO MPOIEHTOB, OT
KaKoON-1100 BEJIMUYNHEL

Pacnpenenenue 4acoB 10 TEMaM .

No KommuectBo Konmuectso
- HasBanue TeMbl 4acoB KOHTPOJIBHBIX
TEMBI
pabot
15
2 HatypaJibHbIe Yncia U IIKajbl 1
21
3 CrnosxeHre ¥ BEIYUTAHHE HATYyPATbHBIX YHCEIT 1
27
4 YMHOXEHWE U JeJICHUE HaTypaIbHbIX YUCE 1
5 ITmomanu u 00bEMBI 12 1
6 OOBIKHOBEHHBIE APOOH 23 1
7 Hecstuunbie qpoou. ClI0KeHHUE U BBIYUTAHHE 13 1
JNECSITHYHBIX IpoOeH
8 YMHOXEHUE U JACJICHNUE JECATUIHBIX ApOoOei 26 1
9 HNHCTpyMEHTHI 11 BBIYUCICHUH U U3MEPESHUM 17 1
10 [ToBTOpEHME 16 1
HUTOTO 170 10

B PEIYIbTATC U3YUCHUSA KYPCA MATCMATUKU B 5 kJacce ydamuecs JOJIKHbI

Y4eOHbIi NOYPOUHBIN IJIAH PUJIATAETCS

IInanupyemsblie o0pa3oBaTe/ibHbIE Pe3y/IbTAThl 00y4Ya0IHXCH

3HATH/TIOHNMATh:
KaK MCIIONB3YIOTCS MaTeMaTHueckue GOpMyIIbl U ypaBHEHHS TIPH PEIIEHUH MaTeMaTHUYECKUX
Y IPAKTUYECKUX 3a]1a4;
Kak TOTPeOHOCTH TPAKTUKA TPUBEIM MAaTEMaTHUECKyl0 HayKy K He00XOJIUMOCTH
paciMpeHust HOHATHUS YHUCIIa;

KaKuM 06p330M TeOMCTpPU BO3HHUKIIA U3 ITPAKTUYICCKUX 3a1a4 3CMJICMCPHS

yMeTh:
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> BBIMOJHATh YCTHO JICHCTBUSI CIIOKEHHS W BBIYMTAHUS JBY3HAYHBIX YUCET M JICCSITUYHBIX
opoOeid ¢ JByMs 3HAaKaMH, YMHOXKEHHE OJIHO3HAYHBIX YHCEN, CJIOKCHHE W BBIYMTAHHE
OOBIKHOBEHHBIX APOOCH C 0THO3HAYHBIM YHCITUTEIIEM U 3HAMEHATEIIEM;

> TMEepEeXOUTh OT OJJHOW (DOPMBI 3AIMCH YKCEIT K APYTOH, PEICTABIATE ICCATUIHYIO IpOOh B
BUJIC OOBIKHOBEHHOUW U B MIPOCTEHIIINX CITydasX OOBIKHOBCHHYIO B BHJIC ICCSITUYHOM, TIPOLICHTHI B
BUJIC IpOOU U ApoOb B BHJIE TIPOIICHTOB;
> HaXOJMTh 3HAYCHUE YHCIIOBBIX BRIPKCHHIA;

> OKpYIJISATh HATYPATBHBIC YHCIIA U ICCATHYHBIC IPOOH, HAXOAUTh MPUOIMKEHHBIC 3HAYCHHS C
HEJOCTAaTKOM U C H30BITKOM;

> TIOJIb30BaThCS OCHOBHBIMH CIIMHHUIIAMH JITMHBI, MAacChl, BPEMEHH, CKOPOCTH, ILIOIIA]IH,
o0beMa;

> BbIpaxaTh O0Jiee KPYIHbIE eMHUIIBI uepe3 0oJiee MEJIKUe U Ha000poT;

> periath TEKCTOBBIE 33/1a4d apU(METHYSCKUM CII0OcOOOM, BKIIFOYAs 33add, CBSI3aHHBIC C
JPOOSIMH U TIPOLICHTAMH.

Hcnoab3oBaTh NMpHOOpPeTeHHBbIE 3HAHUSI U YMEHHUsI B MPAKTUYECKOH IeATeIbHOCTH W
MOBCETHEBHO¥ KH3HM

* JUTS peIIeHUs] HECTIOKHBIX TIPAKTUIECKHX 337124, B TOM YHCIIE C UCTIONTB30BAaHUEM CIPABOYHBIX
MaTepHaJIOB, KAILKYJIATOPA, KOMITBIOTEPA,

* YCTHOW TPUKUIKA W OICHKH pe3yJbTaTOB BBIYUCIICHUH; TPOBEPKH PE3yIhTaTOB
BBIYHCIICHUH C UCIIOJIb30BAHNEM Pa3IMYHBIX TIPUEMOB.

Conep:xkanmne yueOHoro npeamera «MaremaTruka 6 Kiace»

1. O6bikHOBEHHBIE APOOH. JleTUMOCTH YK ce

Jenutenu u kpatHbie yncia. O0muii nenuTens u ooiee kpatHoe. [Ipusnaku nenmumocTu Ha 2, 3, 5,
9, 10. [IpocThie U cocTaBHbIC Uncia. Pa3ioxkeHne HaTypaJIbHOTO YKCIIa HA TPOCTHIE MHOKHUTEIH.
OcHosHas yenb — 3aBEPUINTh U3YYCHUE HATYPAIBHBIX YHCEII, TOATOTOBUTH OCHOBY JIJIsS OCBOCHUS
JEHCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMH.

2.Ci0:keHHe U BbIYMTaHUe APo0eii ¢ pa3HbIMHM 3HAMEHATEJIAMU

CMeniaHHbI€ YHCIA

OcHoBHOe cBoticTBO Apodu. Cokpamenue npodeit. [TpuBenenue apoodeit k oO1eMy 3HaMEHATEITIO.
[TonaTre 0 HaMMeHbIIEM 00IIIEM 3HAMEHATENe HECKOJIbKUX apobeii. CpaBHeHue npodeii. CrioskeHue
Y BBIYMTaHUE ApoOeii. Pemenne TeKCTOBBIX 3a/1a4.

OcHosHnas yenb — BRIPA0OTATh MPOYHBIC HABBIKK NMPEOOpPa30BaHUs APOOCH, CIIOKEHHS U BEIYUTAHHS
npo0Oei.
3. YMHoOXkeHHe U J1eJieHHe 00bIKHOBEHHBIX Apo0eii
YMHOXEHHE U JelIeHHe 0OBIKHOBEHHBIX Apo0eii. OCHOBHBIC 3a/1a4u Ha JAPOOH.

OcHosHast yenb — BBIPAOOTATh MPOYHBIC HABBIKK apU(METHUCCKUX JCHCTBUN ¢ 0OBIKHOBEHHBIMHU
IpoOsSMH U PEIICHUS] OCHOBHBIX 3aJ1a4 Ha Ipo0OH
4. OTHOLIEHUSA W MPONOPUHUH
[Iponopuusa. OcHOBHOE CBOMCTBO Ipornopuuu. Pemenne 3aaau ¢ nomousto nponopuuu. [lonsitue o
MpsIMOii 1 0OpPaTHOM MPOTIOPIIMOHATHHOCTH BEIMYHH. 3a1a4H Ha mponopiuu. Macitad. ®opmyibl
JUIMHBI OKPYKHOCTH U Tiomaau kpyra. [lap.

OcHnognas yenv — chOpMHUPOBATH MOHATHS MPOTIOPLHH, TPSIMOK U 0OPaTHOM MPOMOPIIMOHATIEHOCTH
BEJIMYHH.

5. Ilos0kUTEIBbHBIE U OTPULATEIbHbIC YHCJIA
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[TonoxurenpHble U OTpULIATENbHBIE YKcia. [IpoTHBONIOIOXKHBIE Uncia. Moysb yncia U ero
reomerpudeckuii cMmpici. CpaBHenue yncedn. Llensie uncna. M3o00paxkeHue yncena Ha KOOPAWHATHOM
npsMoi. Koopaunara TOUKH.

OcHoénas yenb — pacIIUPUTh MIPEACTABICHUS YUaIlUXCs O YNCIE yTEM BBEACHUS OTPULIATENIbHBIX
quced.

6. Ci10:xeHHe M BBIYMTAHME MOJIOKUTEIbHBIX M OTPULATEIbHBIX YHCeJI

CrnosxeHune ¥ BBIYUTAHUE MOJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCEI.

OcHnognas yenv — BbIpA0OTATh IPOYHBIE HABBIKHU CJIOKEHUS U BBIYUTAHUS MTOJI0XKUTEIbHBIX U
OTpULIATENbHBIX YHCET.

7. YMHOXKeHHE U JeJIeHHe MOJI0KUTEeIbHBIX M OTPULaTeIbHbIX YHCeJ

YMHOK€EHUE AECATUYHBIX MOJI0KHUTENbHBIX U OTpULIaTENbHbIX uncell. [IoHsTre o panroHaibHOM
gucine. JlecatnuHoe npubnnkeHne oObIKHOBEHHO IpoOu. [IpuMeHeHne 3aKk0OHOB apu(METUUECKUX
JIEMCTBUM JIJIS1 pallMOHATIM3allY BBIYUCIICHU.

OcHnognas yenb — BbIpa0OTATh IPOYHbIE HABBIKK apU(PMETHUECKUX IEHCTBUN C MOJ0KHUTEIbHBIMU U
OTpULATENbHBIMU YUCIIaAMHU.

8. Pemienue ypaBHeHui

[IpocTeitmme mpeoOpa3oBaHus BEIPAKEHHI: pACKPBITHE CKOOOK, IPUBEICHHE MTOJ0OHBIX
cnaraeMbIx. Pemenue muHeWHbIX ypaBHeHUN. [Ipumepsl pemeHnst TEKCTOBBIX 33/1a4 C TOMOIIBIO
JIMHEWHBIX YPaBHEHUM.

OcHogéHas yenb — MOATOTOBUTH YUAILIUXCS K BBITIOJIHEHUIO TPE0Opa30BaHU BbIpaKEHUM, PEILIEHUIO
YPaBHEHUM.

9. KoopauHaThbI HA JIOCKOCTH

[TocTpoenue nepneHuKynapa K IpsiMOi U MapajlieIbHBIX MPSMBIX C IIOMOIIBIO YEPTEKHOTO
TpeyroJibHUKa U JUHENKHU. [IpsMoyroyibHas cucTeMa KOOpAMHAT Ha IIIOCKOCTH, adciucea u
opauHaTa Toukd. [Ipumepsl rpadMKoB U AUArpamMM.

OcHoeénas yenb — IO3HAKOMUTH YJAIUXCA € IPSIMOYTOJIbHON CUCTEMON KOOPAMHAT Ha INIOCKOCTH.
10.ToroBoe noBTOpEeHNE Kypca MaTeMaTHKHU 6KkJiacca

Conep:xkanue y4eOHOTo nmpeamera «AJjreopa 7riaace»

1. BbIpakeHusi u UX npeodpa3oBaHusi. Y paBHEeHHUsI.

UYucrnoBble BBIpRXKEHHS U BBIPOXKEHUS C IepeMeHHbIMU. [Ipocreiimme mpeoOpazoBaHus
BBIpOKCHUI. YPaBHEHHE C OJHUM HEHM3BECTHBIM M €r0 KOpPEHb, JIMHEWHOEe ypaBHeHue. Pemienue
3a71a4 METOZI0OM ypaBHEHHI.

Llens - cucTeMaTH3UpOBaTh U OOOOIIUTH CBEACHHS O MPEOOPA30BAHUM BBIPAKECHUH U PEHICHUH
YpPaBHEHHIA C OJTHUM HEH3BECTHBIM, TIOTy4CHHBIC YHAIIIUMHUCS B Kypce MaTeMaTHKH 5,6 KJIacCOB.
CraTtucTuveckue XapaKTepUCTHUKU.
Llenb - TOHMMATH MPAKTUYECKHI CMBICT CTATUCTUYECKUX XapaKTePUCTHUK.
2. @MOyHKUUH

Oynkiys, obnacts onpeaeneHus Gyakuuu, Crocoosl 3aganus GpyHkuuu. ['padux GyHKIMM.
Oyukius y=kx+bu e€ rpadpuk. OyHKIMS y=KxU €€ TpaduK.
Llenb - MO3HAKOMUTH yYalIUXCS ¢ OCHOBHBIMU (DYHKLIHMOHAJBHBIMU MOHATHUSAMH M C rpadukaMu
byHKIM y=kx+5b, y=Kx.
3. CreneHb ¢ HATYPAJIBLHBIM IOKa3aTe1eM
CTeneHp ¢ HaTypanbHBIM IMOKa3zaTeneM M eé cBoiictBa. OmHounen. MDYHKUHH y=x’, y=x", 0 HX
rpaduKu.
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Lenb - BBIpabOTaTh YMEHHUE BBHIIOIHATH JCUCTBUS HAJ CTENICHSIMHU C HATYpaJIbHBIMU MOKA3aTEISIMU.
4. MHoro4ieHsl
MHuorounen. Cno)keHue, BbIYMTaHUE M YMHOXEHHME MHOTOYJIEHOB. Pa3jo)keHue MHOroujeHa Ha
MHOKHUTEJIH.
Lenp - BeIpa®OTaTh yMEHHE BBITIOJHATH CIIOKEHHE, BBIYUTAHWE, YMHOXKEHHE MHOTOWICHOB H
pa3ioKeHue MHOTOWICHOB HA MHOXKUTEIIH.
5. ®opMyJbl COKPALIEHHOT0 YMHOKEHHU S

®opmyisi(ath)’=a’+2ab+b? (a-b)(a+b)=a’-b? [(ath)(a*+ab+b ?) = (a+h)*] . [Ipumenenue
(bopMyIT COKpaIEHHOTO YMHOYKEHHUS K Pa3JIOKEHUIO HA MHOKUTEIH.
Lenp - BbIpabOTaTh yYMEHHE MPHUMEHATH B HECIOXKHBIX CIIydasX (OpPMYIbl COKpAIIEHHOTO
YMHOKEHHUSI A NpeoOpa3oBaHUs LENbIX BBIPAKEHUM B MHOTOWIEHbl W IS Pa3I0KEHUS
MHOTOYJIEHOB Ha MHOKUTEH.
6. CucTeMbl JUHEHHbIX YPABHEHUH

Cucrema ypaBHEHUI C AByMs MepeMEHHBIMU. Pelienne cucrteM ABYX JIMHEUHBIX ypaBHEHUI
C IByMs IepeMEeHHbIMU. Pelienne 3a1a4 METOJ0M COCTABJIEHUSI CUCTEM ypaBHEHUH.
[lenb - MO3HAKOMUTH YYalIUXCS CO CHOCOOAMM PELICHHs] CUCTEM JIMHEHHBIX ypaBHEHHH € JBYMs
MepEMEHHBIMH, BHIPAaOOTaTh YMEHUE PEIIaTh CUCTEMbI YPAaBHEHHN M MPUMEHSATh UX MPHU pElIeHUU
TEKCTOBBIX 3a]1a4.
3HaTh,YTO TAaKOE JIMHEHHOE ypaBHEHHE C JBYMS IE€PEMEHHBIMH, CHUCTEMa YypaBHEHWl, 3HATh
pa3IMyYHbIE CIOCOObI PELIEHUsI CUCTEM YPaBHEHHMM C IByMSI IEPEMEHHBIMU: CIIOCOO MOJICTAHOBKH,
Croco0 CIOKeHHUs; MOHMMATh, 4YTO YPaBHEHHME - OSTO MAaTeMaTHYeCKHH ammapaTr perieHus
Pa3HOOOPA3HBIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHBIX 00JIaCTel 3HAHWN, TPAKTHUKH.
YMeTh MpaBUIbHO YHOTPEOSATH TEPMHUHBL «YpPaBHEHHE C JBYMS NEPEMEHHBIMU», «CHCTEMa»;
MOHUMATh UX B TEKCTE, B PEUM Yy4YUTENs, MOHUMAaTh (OPMYIHPOBKY 3aJadil «pPEIIUTh CUCTEMY
YpaBHEHHH C IByMs IEPEMEHHBIMIY; CTPOUTH HEKOTOpPbIE TpadMKU YpaBHEHUSI C IBYMS IIEPEMEHHBIMU;
pelaTh CUCTEMbl YpaBHEHUI C IByMsI IEpEMEHHBIMU Pa3IMUYHBIMU CIIOCOOAMH.
7. TloBTOpeHue Kypca ajredpsnl 7kjacca.
Pemenue 3agau 3akperuieHue 3HaAHWK, YMEHUW W HABBIKOB, MOJYYEHHBIX HAa ypOKax MO JaHHBIM
TeMaM (Kypc ayireOpbl 7 Kiacca).

Yyebno-memamuuecxuii nnan

I'maBa/ KomunuectBo e
[Taparpad e JacoB HcIe,
KOHTp.pao.
1. BripaxkeHus, TOK1eCTBa, ypaBHCHHS 23 3
2. DyHKIIUH 12 1
3. Crenensp ¢ HaTypaJIbHBIM [IOKA3aTEIEM 13 2
4. MHoroueHb! 18 2
5. DopMyJIbl COKPAIIEHHOTO YMHOKEHUS 18 2
6. Cucrembl IMHEIHBIX YPAaBHEHUN 14 1
7. 1. TloBTOpeHme Kypca ajaredpsl 7Kiiacca. 4 1
HWroro: 102 12
Dopmbl KOHMPOIIS pe3yIbmamos 0opa308amMenbHOU OesmeabHOCMU
Ne | Tema
n/n
1. BxoaHoe TecTupoBaHue
2. KonTtpospHast padotaNel «Boipaxenus. ToxaecTBa»
3. KonTtpospHast padota Ne2 «YpaBHeHHUE ¢ OJTHOH epeMEHHON»
4. KonTtponrHast padota Ne3 «JIuneitnas QyHkums»
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[IpomexyTouHOE TECTUPOBAHUE

KonTtpospHast padota Ne4 «Ctenenp ¢ HaTypaJbHBIM IIOKA3aTEIEM)
KonTtponsHas padora Ne5 «CnokeHre U BBIYUTAHHE MHOTOWICHOBY
KontponeHast  pabora Ne6 mo  Teme:  «lIpousBeneHue
MHOTOYJICHOBY.

9. KonTtponsHast padota Ne7 «DopMyIbl COKPAIIEHHOTO YMHOKEHUS
10. | Konrponsaas padora Ne 8 mo Teme «lIpeoOpasoBanue menoro
BBIPAYKEHUSI B MHOTOUJICH»

11. | Konrponsnas pabora Ne9 «CrcTeMbl JMHEHHBIX YpaBHEHHUID)

12. | WroroBasi KOHTpOJIbHasI paboTa.

Hroro

o Njo o

Coaep:xkanue yueOHoro npeamera «I'eomerpus. 7 kiace»
HavanabHble reomerpuyeckue cenenuss Ilpsmas u otpe3ok. Touka, mpsimas, oTpe3ok. JIyd u
yroi. CpaBHeHHe OTpe3KOB M YrioB. PaBeHCcTBO reomerpuueckux ¢uryp. Mamepenue oTpe3koB u
yrioB. [InuHa otpe3ka. I'pagycHas mepa yria. Equnuisl uamepenus. Bunel yriio. BepTukaibHbie
U cMexHbIe yribl. buccekrpuca yrina. [leprnenaukynspHbie TpsiMbIe.
Tpeyronbuuku. TpeyronbHuK. BricoTa, MenuaHna, OuccekTpurca TpeyroyibHuka. PaBHoOeapeHHbIE 1
PaBHOCTOPOHHUE TPEYroJIbHUKH; CBOWCTBA M TMpPHU3HAKU PABHOOEAPEHHOIO TPEYroJbHHKA.
[Ipu3naku paBeHcTBa TpeyroibHUKOB. OkpyxHOCTh. Jlyra, Xopaa, paauyc, nuametp. [loctpoenus c
ITOMOIIBI0 IUPKYJIA M JUHEHKH. OCHOBHBIE 33aJjaud HAa IOCTPOEHHWE: JEIECHHE OTpPEe3Ka IOI0JIAM;
MOCTPOCHHE yIJIa, pPaBHOMY JaHHOMY; IIOCTPO€HHE OHCCEKTPUCHI  yIia; MOCTPOEHHE
MEPIEeHIUKYISIPHBIX MPSMBIX.
MMapaaneabHbie mnpsiMble. [lapamienbHbie W mepecekaroudecs: mnpsmbie.  TeopeMbl 0O
MapajuieIbHOCTH MpsAMBIX. OnpeneneHue. AKCHOMBI U TeopeMbl. Jl0ka3aTeabCcTBO OT MPOTHUBHOTO.
Teopema, oOpaTHas TaHHOM.
CooTHOIIEHUsA MeXK1y CTOPOHAMH M yrjaMu TpeyrojibHuka CyMma yrioB TPEyroJIbHHUKA.
Buemnne yriel TpeyroiabHuka. Buasl TpeyronbHUKOB. TeopemMa O COOTHOLICHHSIX MEXKIY
CTOpPOHaMH U YIJIaMH TpeyroJjibHuKa. HepaBeHcTBO TpeyrosibHUKA. [IpsAMOyrosibHbIE TPEYTrONBHUKY;
CBOWCTBA M IIPU3HAKM PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJIBHUKOB. PaccrosiHne OT TOYKH [0
npssMoi. PaccrosiHne Mexay mnapaieabHbIMU HpsMbIMU. lloCTpoeHuss ¢ mOMOLIBIO LUPKYJIS U
nuHerku. [loctpoenne TpeyroiabHUKa 10 TPEM 3JIEMEHTaM.
HTorosoe noBTOpeHue Kypca reomeTpum 7Kjacca

Conep:xanue yuye0HOro npeamera «AJreopa» 8 kiacce

1. PaumonanbHbie 1pooH
PammonansHas  apoOb.  OCHOBHOE CBOWCTBO JpoOM,  COKpalleHue Ipooei.
ToxxaecTBeHHbIe MpeoOpa3oBaHMsl PpalMOHAIBHBIX BblpaxkeHuid. Oynkuus Y= K/ x u ee rpadux

OcHOoBHas  wenb —  BbIpa0OTAaTh  yYMEHHUE  BBINOJHATH  TOXKJIECTBEHHbBIE
peoOpa3oBaHusl PAlMOHAIBHBIX BBIPAXKEHUH.

Tak kak eficTBUS ¢ pallMOHAIBHBIMU JAPOOSIMH CYLIIECTBEHHBIM 00pa30M ONUPAIOTCS Ha JeHCTBUSA
C MHOTOYJICHaMH, TO B Hayaje TeMbl HEOOXOMMO MMOBTOPHUTH C YUAIIUMHUCS PpeoOpa30BaHuUs LEIbIX
BBIPAXKCHUI.

KoHnTponpHbIX paboT: 2

2. KBagpaTHble KOpHHU

[lonsitue 00 wuppanMOHANBHBIX YHcIaXx. HenocTaToyHOCTh palMOHAIBHBIX YHCEN JUIs
reOMETPUYECKUX H3MEpEeHU, uppannoHaibHble yncia. OOmue cBeleHUs O ACHCTBUTEIbHBIX
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9uciax.

KBangpatuslii kopeb. [loHSATHE O HAXOXKJIECHHUH MPUOIMKEHHOTO 3HAYEHUS! KBAJpPaTHOTO KOPHS.
CaoiicTBa KBaapaTHBIX KopHel. IIpeoOpazoBaHMs BBIpaXKEHUH, COAEp)KAIIUX KBaJpaTHBIC
KOPHH.

Oyukmus Y=V X , ee cBoiicTBa U rpaduK.

OcHoOBHasl 11eJIb — CHCTEMAaTU3UPOBATH CBEJCHMS O PallMOHATILHBIX YKCIaX U 1aTh IPEJICTaBICHNE
00 HMppanMOHANBHBIX YHCIAX, PAaCHIMPUB TEM CaMbIM TOHSATHE O YHUCIIE; BHIPAOOTaTh yMEHHE
BBITIOJIHATH IPE0OPa30BaHMUs BBIPAXKEHUM, COJIEPKAIINX KBAIPATHBIE KOPHHU.

KoHnTpoabpHbIx padoTt: 2

3. KsaaparHble ypaBHeHHs

KBagpatHoe ypaBHeHnme. @opMyiia KOpPHEH KBaJpaTHOrO ypaBHEHuUs. Pemenue
palMOHAIBHBIX ypaBHEHU. Pemienne  3ajga4, NpUBOASLIIMX K KBaJAPATHBIM
YPaBHEHUSM M MPOCTEUIINM PAlOHAIBHBIM YPABHEHUSM.

OcHoBHast 1enb — BbBIpAOOTaTh  YMEHMsI pellaTh KBaJApaTHbIE YpaBHEHUA W
MIPOCTEMNIINE PAMOHAIBHBIC YPABHEHUS U IPUMEHSATH UX K PELICHUIO 3a7a4.

KoHnTpoabHbIx paboT: 2

4. HepaBencrBa

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. [[ouneHHOE ClIOKEHNE U YMHOKEHUE YU CIOBBIX
HEPaBEHCTB.

[TorpemHocTs ¥ TOUHOCTH MPUOIMKEeHUS. JINHElHbIe HepaBEHCTBA C OJHOM MepeMEHHOM 1 UX CUC-
TEMBI.

OcHOBHass  1eJIb — O3HAKOMHTH YYAIIUXCS C TMPUMEHEHHWE: HEPABEHCTB I OICHKU
3HAYCHHI BBIPAKEHUH, BHIPA0OTaTh YMEHHE pEIIaTh JUHEHHBIC HEPAaBEHCTBA C OJHOMN
MEPEMEHHON U WX CUCTEMBI.

KonTponpHBIX paboT: 2

5. CreneHs ¢ HeJbIM IOKA3aTEIEM.

CrerneHb C MeNIbIM TIOKa3aTesieM U ee cBoiicTBa. CTaHmapTHBIN BU unciaa. HayanbHbie cBeneHus 00
OpraHU3alyi CTATUCTUYECKUX UCCIEA0BaHUM.

OcHoBHasl 1e’db — BbIPA0OTaTh YMEHUE MPUMEHSATh CBOWCTB, CTENEHU C LENbIM IOKa3aTeaeM
B BBIYHMCIICHUSX U MPeoOpa3oBaHMSIX chopMupoBaTh  HayalbHblE MPEACTABICHUS O
coope ¥ rpynnupoBKE CTATUCTHUECKUX JTAHHBIX, UX HATJSAHONW MHTEPIPETALlUU.

KonTtponbHbIX padoT: 1

6. DJIeMeHTbI CTATUCTUKH M TeOPUsl BEePOSITHOCTH
VYuamuecs Noay4aroT HayaJlbHbIE IPECTAaBICHNs 00 OpraHU3alMy CTATUCTUYECKUX UCCIIe0BAaHUI.
OHM 3HAKOMSATCS ¢ HOHATHSIMU T€HEpaIbHON U BEIOOPOUYHOI coBOKynHOCTH. [IprBOAsTCS pUMepsI
IIPEJCTABICHUS CTATUCTUYECKUX JAHHBIX B BHJIE TAOJIUI] YACTOT U OTHOCUTENIBHBIX YaCTOT.
OOyuaromuMces IpeIaraloTcs 3a/1aHus Ha HaXOXKAECHHUE 110 Ta0JIMIE YaCTOT TAKUX CTATUCTUYECKUX
XapaKTepUCTHUK, Kak cpeaHee apudmeTrueckoe, Mojia, pazmax. PaccmarpuBaercs Bonpoc o
HarJsIHOM MHTepIpeTaluy cTaTucTuyeckoi nHdopmaruu. MzpecTHbie 00ydarommmMes criocoObl
HarJIsIHOTO MPECTaBICHHS CTATUCTUYECKUX JAHHBIX C TOMOIIBIO CTOJI0YATHIX U KPYTOBBIX
JyarpamMM pacUIMpsIIOTCS 3a CUET BBEACHUS TaKUX MOHATHH, KaK MOJUTOH U TUCTOIpPaMMa.
7. AToroBoe noBropeHue Kypca ajareopsl 8kiiacca
KonTposnpHas paboTa 1

Coaepixkanue yueOHoro npeamera «I'eomerpusi» 8 kiace
1. YerblpexyroJbHHKH
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MHOroyrojapHUK, BBITYKJIbIM MHOTOYIOJIBHUK, YETBIPEXYTOJIbHUK. [lapanenorpamm, ero cBoiicTea
u npusHaku. Tpanernus. @anec. [IpsiMoyronpHUK, poMO, KBaapaT, ux cBoiictBa. OceBas u
LIEHTPAJIbHAsl CAMMETPUU. 30JI0TOE CEUCHUE.
OcHOBHas LeNb — H3YYUTh HamboJiee BAXKHBIC BHJIbI YETHIPEXYTOJIHHUKOB —
napaiesiorpamMm, IpsSIMOYTOJIbHUK, poMO, KBaJIpat, Tpaneuuio; 1aTh MPEACTaBIeHUE O PUTypax,
00TaaroIX 0CEBOM MITH LIEHTPATBHON CHMMETPHEH.
KonTpoasubix pador: 1
2. Inomaap
[lonsTe ~ mIOmIagM  MHOIOYTOJIbHHKA. [Tnomaau IPSIMOYTOJIbHUKA,
napajuiesiorpaMmma, TpeyrojabHuKa, Tpanenuu. Teopema [Tudaropa. [Tudarop u ero mkona.
OcHoBHasl 11€J1b — PACUIMPUTH U YTIyOUTh MOJydeHHbIE B 5S—6 KilaccaxX MPEICTaBICHUs yUaluXcs
00 M3MEpPEeHMH U BBIYMCIECHUU IJIOLIAJEH; BbIBECTH (POPMYIIbI IUIOMIAJEH MPsIMOYroJIbHUKA,
napajuiesiorpaMmma, TPEeyroibHHKa, TPaneluuy; J0Ka3aTh OJHY U3 TJIABHBIX TEOPEM TI'€OMETPUH -
teopemy [Iudaropa.
KonTposasubix padoT: 1
3. TlopoOHbIe TPeYrobHUKHU
[logo6uble  TpeyrosbHuku. Ilpu3Haku monoOust  TpeyronbHUKOB.  I[IprMeHeHue
noAoOMsl K JI0Ka3aTeabCTBY  TeopeM U pemieHuto  3anad. CuHyC, KOCHHYC H
T@HI'€HC OCTPOro  yrja NpsSMOYTrOJbHOTO TPEYTrOJIbHUKA.
OcHoOBHasl Leldb — BBECTU MOHATHE MOAOOHBIX TPEYrOJbHUKOB; PACCMOTPETHh IMPHU3HAKU
Moj00Us TPEYrOJbHUKOB M HUX TPUMEHEHMs;,  CclenaTh [MEepBbI IIar B OCBOCHHUH
YYalIUMHUCS TPUTOHOMETPUYECKOTO arnapara reoMeTpuH.
KoHnTpoapHbix paboT: 2

4.  OKpyKHOCTH
B3anmHoe pacrnosnokeHue npsiMOM M OKpYKHOCTH. KacarenbHas K OKPYXHOCTH, €€ CBOMCTBO
U npu3HaK. LleHTpanbHble W BOHMCAHHBIE YIJIbl. YeThIpe 3amedaTelbHble TOUKH TPEYroJIbHUKA.
JI.Ditnep. BnucanHasi u onMcanHasi OKpY>KHOCTH.
KonTtponpHbIX padoT: 1
5. TloBTOpeHme.
OcHoBHas 1enb. [ToBTOpUTH, 3aKpenuTh U 0000MUTH, OCHOBHBIE 3YH, mosrydueHHbIe B 8 Kitacce.

Conep:xanue ydyeOHOro npeamera « Aaredopa» 9 kiacc
1. KsaapatuuHasi pyHKIUs
Oynkusa. CpoiictBa ¢yHkiuii. KBaapaTHbiii TpexwieH. PasnoskeHue KBaapaTHOTO TpeXwiIeHa
Ha MHOXUTEIU. DYHKIHUS y = ax’ + bx + ¢, ee cBoiicTBa I rpaduk. CterneHHas QyHKITUSA.
OcHoBHast 1ellb — PACHIMPUTH CBEIEHHUS O CBOMCTBAX (PYHKIMH, O3HAKOMUTH YyYallUXCS CO
CBOMCTBaMH U IrpaKOM KBaIpaTUYHOU (DyHKITUU.
KoHTponpHBIX paboT: 2
2. YpaBHeHUN M HEpPaBEHCTBA ¢ O/HOI NepeMeHHOM
Lensle ypaBueHus. Mcropus Bompoca o HaxoxAeHUH (popMyll KOpHEH anreOpanuecKkux ypaBHEHUIH,
HEpa3pelnuMoCTh B paiiKaliaxX ypaBHeHUU cTeneHu, 6ombiied yetbipex. H. Tapranbs, [Ix.
Kapnano, H. X. AGens, O. I'anya. lpoOHble panuoHaibHble ypaBHeHHs. HepaBeHcTBa BTOpOI
CTEIEHU C OJIHOW IepeMeHHOM. MeTo1 MHTEpBaJoB.
OcHoBHasl 1eNb — CUCTEMATH3UPOBATh U OOOOIINTH CBEACHHUS O PEIICHUU IIeNbIX U
JIPOOHBIX paIOHATBHBIX YPABHEHUN C OJTHOM MEepeMEeHHO, chopMHupoBaTh yMEHHE pelIaTh
HEpaBEHCTBA BUAA
ax +bx+c>0HnHaX2+bx+c<0,rﬂea;ﬁ0.
KonTponeHbIX padort: 1
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3.  YpaBHeHMS W HepaBeHCTBA ¢ IByMH.

VYpaBHeHHe ¢ ABYMsI IEPEeMEHHBIMU U ero rpaduk. CucTemMbl ypaBHEHUH BTOPOIl CTENEHU.
Pemrennesanay ¢ moMOIIBIO CUCTEM YpaBHEHUH BTOPOM creneHu. HepaseHncTsa ¢ qByms
[IEPEMEHHBIMU U UXCUCTEMBI.

OcHoBHas 1enb — BbIPA0dOTaTh yMEHHE pellaTh MPOCTEHIINE CHUCTEMBI, COAEpIKaIIHe
ypaBHEHHE BTOpPOH CTENEHH C JBYMS NEPEMEHHBIMM, M TEKCTOBBIE 3aJaud C IOMOUIbIO
COCTaBJICHUSI TAKUX CHUCTEM.

KoHnTposasubix pador: 1

4. Apudmernyeckasi U reoMeTpruUecKasi Nporpeccuu

UYucnosele nocnenoBaTenbHocTH. 3anada Jleonapno I[mzanckoro (®uboHayum) 0 Kpojaukax,
yrcina GuboHauun. Apudmerndeckas ¥ reoMeTpuueckas nporpeccud. Gopmynbl MM-ro 4jieHa |
CYMMBI IIEpBBIX N WIEHOB IMporpeccuu. 3ajaya o IIaxMaTHOM  jocke. beckoHeyHo
yObIBarol1asi TeOMETpUYECKasi IPOrpeccusi.

OcHoBHasl Lenb — JaTh HNOHATHA 00 apu(METUUYECKOW U TeOMETPHUYECKON IMPOTpeccUsx
KaK4HCJIOBBIX MOCJIEI0BATENIHOCTIIX 0COO0T0 BU/IA.

KoHnTpoapHbIX paboT: 2

5. DJeMeHTbl KOMOMHATOPUKHU U TEOPUHU BePOSITHOCTEMH

KomOunatopHoe mnpaBuio ymHokeHMs. llepecTaHOBKHM, pa3MelIeHMs, COUETaHMS.
OTHocuTeNbHAsT YacTOTa U BEPOSTHOCTH CIIydallHOTro coObITHS. VcToku Teopuu BeposTHOCTEH:
cTpaxoBoe zeino, azaptHsie urpsel. [1. depma, . bepnymnu. A. H. Konmoropos.

OcHoBHasl 11eJTb — O3HAKOMMTD yYAIIUXCS C MOHATUSMU IEPECTaHOBKH, pa3MEeIEeHHs, COUETaHUs U
COOTBETCTBYIOIIMMHU (hopMysIaMu JJIsl MIOJICYETA WX YUCIIA; BBECTH MOHATHS OTHOCUTEIBHON
Y4acTOThI U BEPOATHOCTH CITYy4aliHOTO COOBITHSL.

KonTtponbHbIX padoT: 1

6. HroroBoe noBropenue. Pemenue 3agau nmo kypcey VII-1X kiaaccos

OcnoBHas 1enb. [ToBTOpUTH, 3aKpenuTh U 0000mUTH, OCHOBHBIE 3YH, mosryueHHbIe B 9 Kiacce.
KonTtponbHbIX padoT: 1

Conep:xanue yueoHoro npeamera «I'eomerpus» 9 kiaace

1. BekTopsl

2. Meroa KoopaHAT
[Tonsitue Bektopa. PaBeHcTBO BekTOpoB. Cio)KeHHE W BBIUUTAHHE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha 4ucio. PasnokeHue BeKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsbl
BEKTOpa.
[Ipocreiiimue 3an1aun B KOOpAMHATaX. Y paBHEHUS OKPY)KHOCTHU U npsaMoil. [I[pumeHeHne BeKTOpOB U
KOOpPJUHAT MPH PEIICHUU 33]ad.
OcHOBHasl IeNTb — HAYYUTh YYalllUXCs BBINOIHSITH JEHCTBUS HAJl BEKTOPAMHU KaK HaIllpaBJICHHBIMU
OTpEe3KaMH, 4TO BaKHO JUIsI MPUMEHEHHUS BEKTOPOB B (PU3UKE; MO3HAKOMHUTH C
MCIOJIb30BAHMEM BEKTOPOB U METOJ[a KOOPIUHAT MPH PEIICHUH T€OMETPUUECKUX 3a/au.
KonTtponbHbIX padoT: 1

3. CoOTHOUIEHUS] M€Ky CTOPOHAMH M YIJIaMH TpeyroJibHuKa. CkajsipHoe Npou3Be/ieHue

BEKTOpPOB

CuHyC, KOCMHYC U TaHTeHC yrja. TeopeMbl CMHYCOB M KOCHHYCOB. PelieHue TpeyroJbHUKOB.
CkansipHO€ MPOU3BENECHNE BEKTOPOB U €70 IPUMEHEHNE B TEOMETPUUECKUX 3a7a4ax.
OcHOBHasl 1Iedb — pPa3BUTh YMEHHE YUalIMXCS MPUMEHSTh TPUTOHOMETPUYECKHIl ammapar
MIPU PEIICHUH TEOMETPUUECKHX 3a]1a4.
KoHnTponpHbIX padoT: 1

4. JInuHA OKPYKHOCTH M IJIOIIAb KPyra
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[IpaBunbHbIE MHOTOYrOJIBHUKH. OKpY)KHOCTH, ONHMCAHHAsl OKOJIO IPaBUJIBHOTO
MHOTOYI'OJIbHUKA Y BIMCAaHHasg B Hero. IlocTpoeHue mnpaBUIIBbHBIX MHOTOYIOJIBHUKOB. J[nuHa
okpyxxkHocTu. Mcropus uucna n. Ilnomanes kpyra. KBagparypa kpyra.
OcHOBHasl LelNb — pPACIIMPUTh 3HAHUE YYalIUXCAd O MHOIOYIOJBHUKAX; PaCCMOTPETHb IMOHSTHS
JUTUHBI OKPYXHOCTH | TUIOIIAAN KPYTra U (JOPMYIIBI ISl UX BHIYUCIICHHS.
KonTpoasubix pador: 1

5. JIBH:KeHMS
Otobpaxenue miaockoctn Ha cebs. [lomstue aprkenus. OceBas W IEHTpalIbHAS
CUMMETPHUH.
[Tapannensubiii nepenoc. [loBopot. HanoxxeHnus u 1BUKEHUS.
OcHoBHasl 11€J1b — NO3HAKOMMTD yYaIllUXCs C MOHATHUE: IBU)KEHUS U €r0 CBOWCTBAMU, C OCHOBHBIMU
BUJAMU JIBMOKEHUI, CO B3AaUMOOTHOIIIEHUSMH HAJIOKEHUW U IBUKEHHUIA.
KonTpoasnsix padot: 1

6. HauvajabHble CBeleHHsI U3 CTEPeOMETPUH
[Ipenmer crepeomerpuu.  I'eomerpuueckue  Tena W TMOBEPXHOCTH  MHOrOrpaHHUKH:
pu3Ma, napajienenune], nupamuaa, GopMyabl Jis BBIYUCIEHHS HMX 00beMoB. Tema u
MMOBEPXHOCTHU BpallleHUs: LWIMH]IP, KOHYC, cdepa, map, GopMysabl Ui BHIYUCIECHUS X TUIOIAAeH
MMOBEPXHOCTEH U 00beMOB. Y 1BOEHHUE KyOa.
OcHoBHasl 1enb — JaTh HadyajJbHOE NPEJCTABJICHHE O TeJlax U IOBEPXHOCTSIX B
MIPOCTPAHCTBE; MO3HAKOMUTH YUalllUXCs C OCHOB HOBBIMH (pOpMyJiaMu Uil BBIYMCIICHUSI IIJI0MIAAeH
MOBEPXHOCTEN U 0OHEMOB TEJI.

7. IloBTopenue. Pemenue 3axau
OcHoBHas 1enb. [loBTopuTh, 3aKkpenuTh 1 06001UTH OcHOBHBIE 3YH 32 OCHOBHYIO IIKOJTY.
KonTtponbHbIX padoT: 1

Pa3nen 3. TemaTuueckoe MIIAaHUPOBAHUE C YKA3aHHEM KOJIUYECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KAMK/A0i TeMbl, B TOM YHUCJIe, C y4eToM padoueii
NporpaMMbl BOCIMTAHUS.

MaremaTtuka 5 kiaacc (SuacoB B Henes110,170 yacoB B roj)

No Kommyect | JesiTeIbHOCTD YUUTESI ¢ Y4€TOM
TeNII)I HasBanwne teMbl BO 4aCoOB nporpamMmmsbl BOCIIUTAHUA
2 HaTYpaJ'ILHBIe qucia 1 15 — OpueHranueil Ha TPIMEHEHHE MATEMAaTHIECKUX
LIKAJIbI 3HAHUH JUISL PEIIEHNs 33184 B O0JNACTH COXPAHHOCTH
CII0JKEHNE 1 BEIUNTALNIE 21 OKPYKAIOIIEH CPeJIbl, INIAHNPOBAHHUS TOCTYIIKOB U
3 i — OILIEHKU MX BO3MOYXHBIX MOCIEACTBAMN st
yP OKPYKAIOIIEH CPEJIBL; OCO3HAHUEM TIIOGATBHOTO
4 YMHOXEHHE U JIeICHNEe 27 XapakTepa SKOIOTHUECKUX TPOOIeM | MyTei ux
HaTypaJIbHBIX YUCCII peleHus;
5 TLomam 1 06BeMbl 12 — OpueHTammeN B IEITENBHOCTH Ha COBPEMEHHYIO
CHCTEMY HAYYHBIX MPEICTABIEHAN 00 OCHOBHBIX
6 OGbIKHOBEHHBIEC IPOOH 23 3aKOHOMEPHOCTSIX PA3BUTHS YETOBEKA, TIPUPOJIBI U
00IIECTBA, MOHUMAHUEM MATEMATHIECKON HAYKH
Hecsitnynbie 1po0H. KaK c(hepbl YENOBEYECKOU JESTETLHOCTH, STAIIOB €&
7 CroxeHue U BbIYUTAHUE 13 Pa3BUTHSA ¥ 3HAYMMOCTH JIJIS PA3BHTHS
JIECATHYHBIX pobeii [MBWIM3AIIMH; OBJIAJICHUEM A3BIKOM MATEMATHKHU U
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YMHOKEHHUE U JIeJIcHUE 26
JECSITHYHBIX Ipo0eit

MaTeMaTHYECKOU KyJ'ILTypOfI KakK CpeICTBOM
IMO3HaHUA MHpa; OBJIaICHUCM HpOCTefIHII/IMI/I

9 BBIUUCIICHUN U
U3MEpPEHUN

NHcTpymenTsl s

17

HaBbIKaMH I/ICCHCHOB&TGHLCKOﬁ JCATCIIBHOCTH,
— T'OoTOBHOCTBIO K Z[efICTBPISIM B YCJIOBUSIX

KOMIIETCHTHOCTH YCPE3 MPAKTUICCKYIO

10 [ToBTOpEeHME

16

JIeSITeIbHOCTD, B TOM UUCII€ YMEHUE YUUTHCS Y
JIPYTHX JIFOJIeH, TpHoOpeTaTh B COBMECTHON
JIeSITeIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHIIUU U3 OIBITa APYTUX;

B TOM 4HCIe OPMYIIMPOBATH HIIEH, TTOHSITHS,

paHe€e€ HE U3BCCTHBIX, OCO3HABATh Z[e(l)I/IHI/ITBI
COOCTBEHHEIX 3HAHUN U KOMHeTeHTHOCTeﬁ,
IJIaHUPOBATH CBOE Ppa3BUTHUEC,

TpeOYIOLMI KOHTPMEDP, KOPPEKTHPOBATh
NPUHAMAaeMbIe PEIIeHUs U IeHCTBHS,
(hopMynHpOBaTh U OLIEHUBATH PUCKU U
MOCIIEICTBHS, JOPMHUPOBATD OIIBIT.

HeOHpeI[eJ'IéHHOCTI/I, TOBBIIICHUIO YPOBHA cBOEH

TUIIOTE3EI 00 00BEKTAX U SBJICHUAX, B TOM YHCJIC

— Heo6xonumocThio B (hOpMHUPOBaHUH HOBBIX 3HAHH,

— CnocoOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYaAIIUIO,
BOCIIPUHUMATDL CTPECCOBYIO CUTYallMIO KaK BbI3OB,

UToro

170

6kJ1ace
Temaruueckoe mianuposanue: MATEMATHUKA 6 KJIIACC
(170 gacoB: 5 4acoB B HEJEIIO)

KonuvecTBo | [lesiTeIbHOCTD YYUTEJISI C Y4€TOM
Ha3zBanue TeMbl yacoB nporpaMmmbl BOCIIUTAHUA

1. O6bIkHOBEHHDBIE 15 — OpueHranueit Ha MPUMEHEHNE
z[poﬁn. Jdeanmoctsb MaTEMaTUYECKUX 3HAHWW JJIS PELICHUs 3a1a4
quces B 00J1aCTH COXPaHHOCTH OKPYKaIOIIEH
2.ClI0Kenue n CpEZEL, IIaHUPOBAHHS NOCTYNKOB U OLCHKHA

. UX BO3MOYKHBIX ITOCIEICTBHN AJIS

BbIYHTaHHE 1Po0eii ¢ 21 OKpY’KaIOIIei CPe/Ibl; 0CO3HAHUEM
Pa3sHbBIMH TII00ATBHOTO XapaKTepa IKOIOTHIECKUAX
3HAMEHATEJIAMHA po0OIeM U IyTeH UX peleHus;

CMeII.IaHHLIe YHUCJJIa - OpHeHTaHHeﬁ B ICATCIIBHOCTHU HA
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3. YMHOXeHHe U

COBPCMCHHYIO CUCTEMY HAaYYHBIX

eJIeHHe 00bIKHOBEHHBIX 27 TIPE/ICTaBIICHUI 00 OCHOBHBIX
apobeii 3aKOHOMEPHOCTSIX pPa3BUTHS YEIIOBEKa,
TIPUPOIIBI U 00IIIECTBa, TOHNMAaHHEM
4. OTHOUIEHUS H 12 MAaTEMATHYECKOH HAYKHU KakK chepsl
NPonopuun YeJIOBEUECKOH JIeITeNTbHOCTH, ITAIOB e¢
5.MONOKUTENIbHbIE U Pa3BUTHUSI U 3HAYMMOCTH JUTSL Pa3BUTHS
oTpULaTeNbHbIe YucAa 23 UMBIITH3ALHH; OBJIAJICHHEM S3BIKOM }
MaTeMaTUKH U MaTeMaTHYECKOH KyIbTypOi
6. Cio:xxeHue u )
KaK CpeJICTBOM IO3HAHUSI MHUPA; OBJAJICHUEM
BbIlYMTaHUC 13 HPOCTENIIMMH HABBIKAMHA
MOJIOKUTEJIBbHBIX H HCCIIEA0BATEIBCKOM IS TEIIbHOCTH;
OTPHIATEIbHBIX YHCET ['0TOBHOCTBIO K JJSUCTBHUSIM B YCIIOBHSIX
7. YMHOXKEHHE 0 HEonpeaeNEHHOCTH, TIOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JeJIeHue
26 JIeATeNIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
NOJIOKUTCIBbHBIX U y IpYTUX JIOJEH, Ipuobperats B
OTPUIATC/IbHBIX YUCEJL COBMECTHOM JIeITEILHOCTH HOBBIC 3HAHMS,
8. Pewenue ypapHenuii 17 HABBIKU M KOMIIETEHIMH U3 OMbITa PYTUX;
Heo0xonnmMocTbio B (pOpMUPOBAHUN HOBBIX
9. KoopauHarsl Ha 16 3HaHUM, B TOM 4ucie GOpMyYJIHpOBaTh UIEH,
IUIOCKOCTH MOHSATHS, TUIIOTE3bI 00 00BEKTAX U
SIBJICHUSIX, B TOM YHCJIE paHee He U3BECTHBIX,
0CO3HaBaTh Je(UINTH COOCTBEHHBIX 3HAHHM
10.Arorosoe 1 KOMIIETEHTHOCTEH, [IIaHUPOBATh CBOE
MOBTOpPECHHUE KypcCa pa3BUTHE;
MaTeMaTUKH 6KJjacca CriocoOHOCTBIO OCO3HABATH CTPECCOBYIO
CHTYaLIUIO, BOCIIPHHUMATh CTPECCOBYIO
CHUTYaIMIO KaK BbI30B, TPEOYIOMINi
KOHTPMeEP, KOPPEKTUPOBATh IPUHUMAEMBbIE
peIIeHNUs U NIeUCTBUSL, (OPMYIUPOBATE U
OLICHNBATh PUCKHU M TIOCIEACTBHUS,
(hopMHPOBATH OIIBIT.
UTOTO 170
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Auredpa. 7 kiacc (3 gaca B Henenro, 102 gacoB B ron)

Tema

KoJnuecTBO
JacoB

I[EHTCJ'[LHOCTB yYuuTtesdsa € YIY€TOM IIporpamMmbl
BOCIIUTAHUA

Beipaxenus,
TOKJIECTBA,
yYpaBHEHUS

23

DOyHKIUU

12

Crenenn C
HaTypaJbHBIM
IOKAa3aTeJIEM

13

MHuorousieHnl

18

Dopmyitbl
COKPAILEHHOTO
YMHOXEHUS

18

CucreMsl
JITMHENHBIX
ypaBHEHUI

14

IloBTOpEHUE
Kypca ajreopsbl
TkJacca.

DopMUPOBATH [TOHUMAHUS YPABHEHUS KaK BaKHEHUIIEH
MaTeMaTHIECKOI MOAENH JUISl ONIUCAHUS M N3ydCHUS
Pa3HOOOpa3HbIX PEATBHBIX CUTYAIHI;

Pa3BuBaTh yMEHUs IPUMEHSTH alapaT ypaBHEHUH IS
perIeHus pa3HooOpa3HBIX 3a/1a4 U3 CMEKHBIX MIPEIMETOB,
MPaKTHKHY;

Pa3BuBaTh OCHOBHI JIOTHYECKOT0, 3HAKOBO-CHMBOJIMYECKOTO
AITOPUTMHYECKOTO MBIIIIICHHS;

®dopmMHpOBaTH YMEHNUS JEHCTBOBATH 110 33/IaHHOMY
QITOPUTMY U KOHCTPYHUPOBATh HOBBIE.

IIprMeHsTH HAa YpoKax HWHTEPaKTUBHBIE GOPMBI pPabOTHI
YUaIUXCsl: THTEIUIEKTYaIbHBIX UTp, TPYIITOBOH paboTHI WIIH
paboTEHI B rmapax, KOTOPhIE yJaT MIKOJBHUKOB KOMaH/IHOM
paboTe W B3aNMOJEHCTBHIO C IPYTUMH JAETEMH;
BocnuteBaTh KynbTypy JIMYHOCTH, OTHOIIEHHE K MaTeMaTHKe
KaK K 9acTH O0IIeYeI0BeYeCKOH KyIIbTYpHI, UIparorieit
0cO0YI0 poJb B O0OIIIECTBEHHOM Pa3BUTHH.

®DopMHPOBATH KYJIBTYPY BEIYHCIUTEIEHBIX HABHIKOB
PazBuBath jJ0ruueckoe ¥ KPUTHIECKOE MBIIUICHUE, KYIBTYPY
peur, CHocOOHOCTh K YMCTBEHHOMY KCIIEPUMEHTY.
®dopmHpoBaHHe KaueCTB JIMIHOCTH, 00ECIICUNBAIOIIHIX
COIIMAIBHYIO MOOWIIBHOCTb, CIIOCOOHOCTH NPHHUMATh
CaMOCTOSITENIbHBIEC PEILICHNS;

@dopMHIpoBaHHE KaueCTB JINYHOCTH, HEOOXOUMBIX YEIIOBEKY
JUIS IOJTHOLIGHHOH ’KU3HU B COBPEMEHHOM O0LIECTBE,
CBOWCTBEHHbIE MATEMaTHYECKON JICATEIbHOCTH: ICHOCTH U
TOYHOCTH MBICITH, MHTYHIIHH;

@dopmMupoBaHHe MPUBBIYKU K CAMOIPOBEPKE, MOIUMHEHHS
CBOMX JEHCTBUI MOCTaBIEHHOH 3a7aue, OBEJCHHS Ha4aTOM
paboTHI 1O KOHLIA.

dopmupoBaHie QyHKIMOHAIBHOW TPAMOTHOCTH.
dopmupoBaHie TOHUMaHHs PYHKIMU KaK BaKHEUILICH
MaTeMaTHYeCKON MOJIeITH ISl OITUCAHUS IIPOLIECCOB U
SIBICHUI OKPYXaroLero Mupa.

YuuTh NpUMEHATh (QYHKLIMOHAIBHBIA A3BIK I ONUCAHUA U
HCCIIEZI0BaHUS 3aBUCUMOCTEN MEeXy HU3NUECKUMU
BEJIMYMHAMH.

Pa3BuBaTh y 00y4arolmuxcsi yMeHHUs HCI0Ib30BaTh pa3inyiHbIe
SI3BIKA MAaTEeMAaTHUKH (CJIOBECHBIH, CHMBOIMYECKUH,
rpaduyeckuii).

Bocnuranue akkypaTHOCTH IIPH HOCTPOSHUH IPadIKOB
GbyHKUUiL.

TIpuMeHsTh HA YpOKax HWHTEPAKTUBHbIC POPMBI PabOTHI
YYAIIUXCSl: MHTEIUICKTYAIBHBIX UT'D, TPYIIIOBOH pabOTHI MK
paboTHI B Mapax, KOTOpbIE y4aT IIKOJbHHKOB KOMaHIHOW
paboTre | B3aUMOJCHCTBHIO C APYTUMHU JICTBMH

Hroro:

102
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TemaTnuyeckoe mianmpoBanme. Aiaredpa. 8 kiacc
(3 vaca B Hexernro, Bcero 102 4acoB B rof)

Ne T KoanuecTB I[eﬂTeJIbHOCTb yuurteidasa € YY€TOM IporpamMmbl
ema 0 JaCoB BOCIIMTAaHUA
1. Pammmonaneusie 24 gaca — @®opMupoBaTh OHUMAHUS YPAaBHEHUS KaK BayKHEHIIEH
I[p06I/I " X MaTeMaTHYeCKON MOZIEIH 11 ONUCAHUS ¥ U3YdEHUS
cBOMCTRA Pa3HOOOpa3HBIX PEANIbHBIX CUTYaLlUH;
— PasBuBaTh yMeHMS MPUMEHATH aNnapaT ypaBHEHMIl 111 peLIeHNs
2, KBaI[paTHBIe 19 yacoB pa3HOOOPAa3HBIX 33aad U3 CMEKHBIX IIPEMETOB, IIPAKTHKH;
KOPHH — Pa3BuBaTH OCHOBBI JIOTHYECKOTO, 3HAKOBO-CUMBOJIMYECKOTO
3. KBaI[paTHBIe 214ac aJITOPUTMUYECKOT0 MBIIIIJICHHS,
YPAaBHCHUA — @opMupoBaTh yMEHUs AECHCTBOBATE MO 33JaHHOMY aJITOPUTMY U
4. HepasenctBa |20 waca KOHCTPYMPOBATH HOBBIC.
5. CTelenn cl8 qacos — TIpumensaTsb Ha ypokax HHTEPAKTUBHBIE ()OPMBI PaOOTHI
yYaIIUXCsl: HHTEIIEKTYaJIbHBIX UI'D, TPYIIOBOH pabOThI WK
Le/BIM paboTHI B Mapax, KOTOpbIE y4aT MIKOJIbHUKOB KOMAaHIHOH pabore
110Ka3aTCICM U B3aHMOJICHCTBHIO C JIPYTHMH JETbMHU,
6. DneMeHThI 6 4acos — BocnuTsIBaTh KyJIbTYpY JNYHOCTH, OTHOLIEHHE K MATEMATHKE KaK
CTaTUCTHUKHU )41 K 4acTH 00IIEeYeIOBEUECKOH KYIbTYpBI, UTparolleii 0co0yto poiib
TEOPUU B OOILIECTBEHHOM Pa3BUTHUH.
BEPOSITHOCTH —  ®opMupoBaTh KyNIbTYPY BBIYUCIUTEIBHBIX HABBIKOB
7. HTorosoe 4 qaca — Pa3BuBaTh JOrM4eCcKOe U KPUTHYECKOE MBIIUICHUE, KYIBTYPY
peun, CrlocOOHOCTh K YMCTBEHHOMY 3KCIICPHMEHTY.
TIOBTOpCHHC - ®o 0eCreyrBarOINX
PMHPOBAHHUE KaUueCTB JINYHOCTH, O 111
Kypca ajreoper COLIMAJIBHYIO MOOWIIBHOCTB, CIIOCOOHOCTh NPUHUMATD
8kiace CaMOCTOATENBHBIE PENICHHUS;
— ®opMupoBaHHEe Ka4eCTB JINYHOCTH, HEOOXOANMBIX YEJIOBEKY JUIS
HOJTHOLIGHHOH H3HU B COBPEMEHHOM OOLIECTBE, CBOHCTBCHHbIC
MaTeMaTHYeCKO! JeATeIbHOCTH: ICHOCTH ¥ TOYHOCTH MbICIIH,
UHTYULIUHY;
— ®opMupoBaHHe IPUBBIYKH K CAMOIIPOBEPKE, IOAYNHEHHUS CBOUX
JEUCTBUII MOCTaBICHHOM 33/1aue, JOBEACHHs Ha4aToi paboThl 10
KOHLIA.
— ®opmupoBaHue QYHKINOHAIBHON IPAMOTHOCTH.
— ®opmupoBaHue MOHMMaHKS QYHKINH KaK BayKHEHIIeH
MaTeMaTHYECKOH MOJIENH [UIsl OIMCAHMUS POLIECCOB U SBJICHUH
OKpY)KAIOLIEro MMpa.
—  Yuurs npuMeHATh (PYHKIMOHANBHBIA S3bIK UL OIHCAHUS U
HCCIIeJOBaHUS 3aBUCUMOCTEH MEX Ty GU3MYECKUMU BETMYMHAMH.
— PasBuBarh y 00y4aromumxcs yMEHUs UCIIOJIb30BaTh Pa3iIM4HbIe
SI3BIKM MaTEeMaTUKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduuecKuii).
— Bocmnuranue akKypaTHOCTH [PU TOCTPOCHUH TPaPUKOB () yHKLIHUIA.
— TlpuMeHsTh Ha ypoOKaX HHTEPAKTHBHBIE ()OPMBI pabOTHI
YYAIIUXCSl: MHTEIUICKTYAJIbHBIX UI'D, TPYIIIOBOH pabOThI WK
paboTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHIHOM pabore
Y B3aMOJICHCTBHIO C IPYTUMH AE€TbMH
HWroro: 102 ygaca
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(3 uaca

Auredpa. 9 kiace
B Henento, 102 yaca B rox)

Coaepikanue yueOHOTo

MmarepuaJa KoaunvecTBO I[eﬂTe.]'[LHOCTL yuuTejasa € Y4Y€TOM IMPOorpaMmbl
yacoB BOCIIUTAaHUA
T'nasa 1| 224aca — ®opMupOBaTh IOHMMAHMS YPABHEHHS KaK BaKHEHIIEH
KBagpaTnunas MaTeMaTHYeCKON MOZIEIH 11 ONUCAHUS ¥ U3Y4EHUS
dynKuus Pa3HOOOPa3HBIX PEaNIbHBIX CUTYaLlUH;
— Pa3BuBaTh yMeHMs IPUMEHATH aNmapaT ypaBHEHHH JUIS peUIeHHS
pa3HOOOpa3HBIX 3a1a4 U3 CMEXKHBIX IIPEIMETOB, IIPAKTHKY;
— Pa3BuBaTH OCHOBBI JIOTHYECKOT0, 3HAKOBO-CUMBOJIMYECKOTO
AJITOPUTMHUYECKOTO MBIIIUICHHUS;
I'nasa 2 — @opMupoBaTh yMEHUs AECHCTBOBATE MO 33JaHHOMY aJITOPUTMY U
YpaBHeHus1 u | 15yacoB KOHCTPYHPOBATH HOBBIE.
HEpPaBEHCTBA € OMHOM — IlpuMeHsTh Ha ypoKax HHTEPAaKTHBHBIE (POPMBI pabOTHI
IepeMeHHoi yYaIIUXCs: HHTEIICKTYalIbHBIX UI'D, TPYNIOBOH pabOThI WK
paboThI B Mapax, KOTOpbIE y4aT MIKOJIbHUKOB KOMaHIHOW paGore
U B3aHMOJICHCTBHIO C IPYTHMH JETbMHU,
— BocmuTeIBaTh KyNbTYypy JINUHOCTH, OTHOIIICHHE K MaTeMaTHKE
KaK K 9acTH OOIIeYeT0BeUeCKOl KYIbTYpHI, HTparolieil 0co0yro
TI'naea 3 16 qgacoB pOJIb B OOIIIECTBEHHOM Pa3BUTHHL.
YpaBHeHus1 u — @opMupoBaTh KyNbTYPY BEIYHUCIUTEIBHBIX HABBIKOB
HEepaBeHCTBA — PasBuBath J0OrM4YecKoe U KPUTHYECKOE MBIIUICHHE, KYIbTYPY
c ABYMSI peun, CrIocOOHOCTh K YMCTBEHHOMY 3KCIICPHMEHTY.
TepeMeHHbIMH — ®dopMupoBaHHEe Ka4ecTB JIMYHOCTH, 00ECIEUNBAIOIIHIX
COLIMAJIBHYIO MOOWIJIBHOCTB, CIIOCOOHOCTh NPUHUMATD
I'nasad 15 4acon CaMOCTOSITENIbHBIE PEILICHUS;
Apupmernyeckast H — ®opMupoBaHHEe Ka4ecTB JIMYHOCTH, HEOOXOAMMBIX YEJIOBEKY JUIS
reoMeTpuiecKkast TIOJTHOLIEHHOM JKU3HH B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHbIC
nporpeccuu MaTeMaTHYECKOI IeATeNbHOCTH: ICHOCTH U TOYHOCTH MBICITH,
UHTYHLH;
— ®@opmMupoBaHHE NPUBBIYKU K CAMOIPOBEPKE, MOTUNHEHHS CBOUX
I'iagas JeWCTBUII MOCTaBICHHOM 3a/1aue, JOBEACHHs HauaToi paboThI 10
KOHIIA.
JJIeMeHThI 134acon — ®@opmupoBaHue QyHKINOHAIBHON IPaMOTHOCTH.
K0M6“HaT0p"KH " — @opmupoBaHue MOHMMaHUS QYHKINH KaK BayKHEHIIeH
TEOPHH BEPOATHOCTEH MaTeMaTHYECKOH MOJIEIN ISl ONIMCAHUS IPOLIECCOB M SBJIECHUN
OKPYKaIOILIEro Mupa.
—  Yuurh npuMeHATh (PYHKIMOHANBHBIA S3bIK UL OIHCAHUS U
HCCIIeJOBaHUS 3aBUCUMOCTEH MKy (PU3MIECKUMH BETMYUHAMH.
Hrorosoe — PasBuBare y o0yyaromuxcs yMEHHUs MCIIOIb30BaTh Pa3iniHbIC
SI3BIKM MaTEeMaTUKH (CIIOBECHBIN, CHMBOJIMYECKUH, rpaduuecKuii).
nosTopenue. Pemenme — BocmnuTanue akKypaTHOCTH [PU MTOCTPOCHUH TPaPUKOB () yHKLIHIA.
3aga4  mo kypey 7- | 20 yacos

9KJIaccoB

— TlpumeHsTh Ha ypOKaX HHTEPAKTHBHBIC ()OPMBI pabOTHI
YUAIMXCS: HHTEIUICKTYaIbHBIX HI'P, TPYIIIOBON pabOThI HITH
paboThI B Mapax, KOTOPBIE y4aT LIKOMBHUKOB KOMaHIHOM pabGote
¥ B3aUMOJCHCTBHIO C IPYTUMH AETHMH
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TemaTH4ecKoe NJIAHUPOBaHHE, MOAY.JIb «['eomeTpus» 7 Kiaace
2 yaca B HEJEIIO, BCETro 68 yacos

Tema

KoJ-Bo
JacoB

I[EHTEJILHOCTL YUuTeEad € YYE€TOM NPOrpaMmbl
BOCIIUTAHUA

Havaanubie
reoMeTpuyecKue
CBeJeHUus

11 gacoB

TpeyroabHukn

17 gacos

MapaaneabHbie
npsimMmble

12 yacos

CooTHOLIEHHE MEKILY
CTOPOHAMH M yIJIaMH
TPeyrojbHUKA

18 yacoB

IToBTOpEHue.
IlonBenenue UTOroB

10 yacos

— OpueHranuel Ha IPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM IS
pemieHust 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKpY»Karomiei
cpefbl, IIaHUPOBAHUS TOCTYNKOB U OIIEHKH UX BO3MOXHBIX
MOCECTBUH AJIS OKpYXKaroIleil cpeasl; 0CO3HaHUEM
TII00aJIbHOTO XapaKTepa SKOJIOTMUECKHUX MTPOoOIeM U MyTel X
peleHuS;

— OpueHranuel B AeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HayYYHBIX TPENICTABICHHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI YeIOBEKa, IPUPOABI U 00IIeCTBa, TOHUMaHUEM
MaTeMaTHYEeCKOi HayKH Kak c(ephl YeIOBEUYECKON
JIeSITeIbHOCTH, 3TAIOB €€ Pa3BUTHS U 3HAUUMOCTH IS
pa3BUTHS UBUIN3ALIUM; OBJIaJICHUEM SI3BIKOM MAaTEMAaTUKHU U
MaTeMaTHYeCKON KyIbTYpOH Kak CpeICTBOM MO3HAHUSI MUDA;
OBJIaJICHUEM IPOCTEHUIIMMU HABBIKAMH UCCIIE0BATENbCKON
JIeSITeIbHOCTH;

— T'OTOBHOCTBIO K IEMCTBUSIM B YCIOBUSX HEOIPENEIEHHOCTH,
TMOBBIIICHUIO YPOBH CBOEH KOMIIETEHTHOCTH qyepes
TMPAKTUYICCKYIO ACATEIIbHOCTb, B TOM YHUCJI€ YMEHUE YIUTHCS
y APYTHX JIOJIEH, NpHOOpeTaTh B COBMECTHOM JIESITENBHOCTH
HOBBIC 3HAHWS, HABBIKM U KOMIICTCHIIMU U3 OIIbITa APYI'UX;

— Heob6xoaumocThio B )OPMUPOBAHUH HOBBIX 3HAHHH, B TOM
yucie GopMyIHpOBaTh UJIEH, TIOHSTHS, TUIIOTE3bI 00
00BEKTax U SIBIECHUAX, B TOM YUCIIE PAHEE HE U3BECTHBIX,
0CO3HaBaTh Ae(ULIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIJIaHUPOBAaTh CBOE PA3BUTHE;

— CrnocoOGHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO,
BOCIIPHHHUMATB CTPECCOBYIO CUTYAIIMIO KaK BBI30B,
TpeOyroL KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMbIE
peIIeHHUs U NeHCTBHSL, (OPMYINPOBATh U OLEHUBATH PUCKH U
HOCTIEACTBHSA, GOPMHUPOBATE OIIBIT.

Htoro

684acoB

TemaTudeckoe mIaHupoBaHue, Moay.Jab «I'eomeTpus» 8 Kiacc
2 yaca B HeJeNro, Bcero 68 yacos

Tema

KoJu-Bo
4acoB

I[eﬂTeJII)HOCTb yuuTteas € y4eToM IporpamMmmbl
BOCIIUTAHUA

YeTpIpexyroabHUKH

14 gacoB

— OpueHTanueil Ha IPUMEHEHNE MaTeMAaTHUECKUX 3HAHUN IS
pelIeHus 3a1a4 B 00JIaCTH COXPAHHOCTH OKP Y Karomen
Cperbl, TNIAHNPOBAHUS MOCTYIIKOB M OLEHKH X BO3MOXHBIX
MOCHEACTBUM ISl OKPYKAIOLLIEH Cpe/bl; OCO3HaHUEM
rII00aTBHOTO XapaKTepa KOJIOTHIECKUX MPOoOIeM U MyTeH ux
penieHus;

— OpueHTanueil B IeSTEIBHOCTH HA COBPEMEHHYIO CHCTEMY
HaYYHBIX TPE/ICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Ppa3BUTHS YeNOBEKa, MPUPOBI M O0IIECTBA, TOHUMAaHUEM
MaTeMaTHIECKON HaAYKH KaK Cephl YeTOBEICCKOMI
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Inomann

14 yacos

ITogo0ubIE
TPEYroJbHUKH

21 gacos

OxpyxHOCTH

15 gacoB

IToBTOpEHUE

4gaca

HUroro

684acoB

JIeSITENbHOCTH, 3TAIOB €€ Pa3BUTHS U 3HAUUMOCTH IS
Pa3BUTHS LIMBWIM3ALUI; OBJIAICHUEM SI3bIKOM MaTEMATHKH U
MaTeMaTHYECKON KyIbTYPOH KaK CPeCTBOM MO3HAHUS MUPA;
OBJIQJICHUEM NPOCTEUIINMHU HaBBIKAMU UCCIIEN0BATEIbCKON
JIeSITENbHOCTH;

I'oTOBHOCTBIO K AEHCTBHUAM B yCIOBUSX HEONPENEIEHHOCTH,
TIOBBIIICHHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3
MPAaKTUYECKYIO 1eSTeIbHOCTh, B TOM YHCIIE YMEHHE YUUThCA
y APYTHX JIOJIEH, TpHOOpeTaTh B COBMECTHOMU JIESITENBHOCTH
HOBBIE 3HAaHUS, HABBIKK U KOMIIETEHIIUH U3 ONbITA JPYrUX;
Heob6xoanmocTeio B OpMUPOBaHUH HOBBIX 3HAHHH, B TOM
yucine GopMyIHpOBaTh UJIEH, TIOHSATHS, TUTIOTE3bI 00
00BEeKTax M SBJICHUAX, B TOM YHCIIE paHee HE N3BECTHBIX,
0CO3HaBaTh Ae(UIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;
Crnoco0HOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIHIO,
BOCIIPMHUMATh CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOyroIMi KOHTPMEpP, KOPPEKTHPOBATh NPUHUMAaEMbIe
pelieHust U 1eicTBrs, (OPMYITHPOBATh U OLIEHUBATh PUCKU U
TIOCIIENICTBHSI, JOPMHUPOBATD OIIBIT.

moayJb «I'eomerpus» 9 kiaace
2 gaca B HEACI0, Bcero 68 Jacos

Tema

Koa-Bo
JacoB

JesiTeIbHOCTh YYUTEJIA C Y4ETOM NMPOrPamMMbl
BOCIIUTAHHUSA

BekTopsl

10 gacoB

MeTtox KOOPAUHAT

11 gacos

CooTHOLIEHHE MEKITY
CTOPOHAMH M YIJIAMH
TPeyrojbHUKAa

13 yacoB

JiuHa OKPYKHOCTH U
IUIOIA/Ib Kpyra

12 yacoB

JIBMKeHUs

9 gacos

HayajabHble cBeleHuA
U3 cTepeoMeTpuu

4 gaca

IToBTOpenue. Pemenune
3a1a4

9 gacos

OpueHTanueil Ha IpUMEHEHHEe MaTeMaTUIECKUX 3HAHUH IS
pereHus 3aa4 B 00JIaCTH COXPaHHOCTH OKpYKalomen
cpezibl, TNIAHUPOBAHUSI OCTYIKOB M OLEHKU X BO3MOXHBIX
MOCJIEACTBUM ISl OKPYKAIOLLEH Cpeibl; OCO3HAHUEM
r100aJbHOT0 XapaKTepa SKOJIOTHYECKUX MPo0JIeM U IyTel nx
peLIeHHs;

OpueHTanuel B AESITEIBHOCTH HA COBPEMEHHYIO CUCTEMY
HaY4YHBIX IPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHs YeTIOBEKA, IPUPOABI U OOIIECTBA, TOHUMAHUEM
MaTeMaTHUYeCKOi HAyKH Kak c(epbl 4eI0BEUeCKOn
JEeATENBHOCTH, ITAIOB €€ Pa3BUTHA ¥ 3HAUUMOCTH JUIS
pasBUTHUSI [UBUIM3ALIUN; OBIAICHUEM S3bIKOM MaTEMaTHKU U
MaTeMaTHYECKON KyJIbTypOU KaK CPEICTBOM IIO3HAHUS MUPA;
OBJIaJICHUEM MPOCTEHIINMH HaBBIKAMH HCCIIE0BATETbCKOM
JeATENbHOCTH;

T'0TOBHOCTBIO K IEHCTBUSM B YCIOBHUSX HEONPEAECIEHHOCTH,
TIOBBIIIEHHIO YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3
MPaKTHIECKYIO AEATEIHHOCTD, B TOM YHCIIE YMEHUE YIUTHCS
y OpYyTUX JIofeH, MproOpeTaTh B COBMECTHON AEATEIEHOCTH
HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHIINHU U3 OIIBITA JPYTHX;
Heo06xoaumocThio B ()OPMUPOBAHUK HOBBIX 3HAHUH, B TOM
gucie GopMyaHpoBaTh WAEH, IIOHATHS, THTIOTE3BI 00
00BEKTax | SBJICHUAX, B TOM YHCIIE PaHEE HE N3BECTHBIX,
0CO3HABaTh Je(PUIIUTH COOCTBEHHBIX 3HAHUNA U
KOMIIETEHTHOCTEM, IJIaHUPOBAaTh CBOE PA3BUTHE;
CriocoOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAITHIO,
BOCIPHHHAMATB CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TpeOyroIi KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMBbIE
pemenus 1 aeicTBysL, GOPMYIHPOBATh U OLEHUBATH PHCKHU U
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Hroro

68uacoB

OCJICACTBHA, (I)OpMI/IpOBaTL OIIBIT.
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Ipunoxenue
Onucanue yue0HO-MeTOANYECKOT0 M MATEPHAILHO-TEXHHYECKOro odecrne4eHust
o0pa3oBaTe/IbHOM AeATEJHLHOCTH

YMK nns 5-6 knaccos H.Sl. BuneHkyH U KOJUJIEKTUB aBTOPOB

1 [Iporpamma. IlnanupoBanue ydeGHOro mMaTepuana. MaremaTnka. 5 — 6 Kiacchbl/
aBTop-cocraBurenb B.J.JKoxos. — M.: Muemo3susa, 2014

2 YueOnuk. Maremaruka. 5 knacc./ yue0. st obmeoOpaszoBar.yupexaennii/ H. 5.
Bunenkun, B.M. Koxos, A.C. Uecnokos, C.H1. lIIBapuidypa - M.: Muaemo3suna, 2015

3 YueOHuk. Maremaruka. 6 kiacc./ yueO. st obmeobpazoBart.yupexaenni/ H. 5.
Bunenxun, B.M. Koxos, A.C. Uecnokos, C.W. lIBapuOypxa - M.: Muaemo3suna, 2013

3 PabGouas terpans mo marematuke: 5 kiacc: k yueonuky H.S. Bunenkuna u ap.
«Maremetuka. 5 xinaccy/ T.M. Epuna - M.: U3garensctBO «OK3ameny, 2013

4 Pabouas Terpaap mo maremaruke: 6 knacc: k yueOHuky H.S. Bunenkuna u np.
«Maremetuka. 6 xiacc».®I'OC / T.M. Epuna - M.: U3natensctBo «Ik3amen», 2016

5 Tectbl MO MareMaTHKe. 5 KJIacC. KO BCEM JIMHUSAM y4eOHHKOB MaTeMaTUKH JUIS 5

kinacca /C.I.)Xypasnes, B.B Epmakos, FO.B. Ilepenenkuna, B.A. CBenTkoBCcKuid. — M.:
UzparenscTBO «IK3aMeny, 2013.

6 Tectet mo wmarematuke: 6 wmacc. K yueObnmky H.A. Bunenkuna wu jap.
«Marematuka. 6 xinacc» / B.H. Pynaunkas. — M.: UsparenscTBO «OK3ameny, 2013.
7 KoHTponbHBIE U caMOCTOSATEIbHBIE PA0OTHI 10 MaTeMaTHKe: 6 Ki1acc: K YICOHUKY

H.A. Bunenkuna u ap. "Marematuka. 6 kmacc» ®I'OC, / M.A. ITlomos. - M.:
W3marennscTBO «OK3aMeH», 2015.

JOIIOJIHUTEJIbHAS JIMTEPATYPA

1 | JlmnakTrdeckue Matepuaibl o Maremaruke: S kiacc: npaktukym / A.C. Yecnokos, K.H.
HemrkoB - M.: Akagemkuura/Yueonuk. 2014

2 | unakTuyeckue MaTepHalibl Mo MateMaruke: S5 kiacc: nmpaktukyM / A.C. YUecHokos, K.H.
HemrkoB - M.: Akagemkuura/Yueonuk. 2014

3 | 3a cTpanunamu ydyeOHMKa Marematuku: I[locoOue mns ywammxces 5—6 wi. - / U. Sl
Henman, H. f. Bunenkun. — M.: [IpocBemenue, 1989

4 | Metoauyeckuid JKypHal I ydmTesned wmaremMatuku «Marematukay, W[ «IlepBoe
CEHTAOPSI»

5 | Maremaruka. 5-6 kinaccel. Opranuzarus o3HaBaTeIbHON IEATENBHOCTH / aBT.-cocT. [ .M.
Kucenesa. — Bosrorpan : Yuurtens, 2013.

Ilepeyensb 3J1IeKTPOHHBIX HHPOPMALMOHHBIX HCTOYHUKOB

1. Bee 3agauu mkonbHO#M MateMaTuku. COBpeMEHHBIN y4eOHO- METOAMYECKUN KOMILIEKC.
Martemaruka 5-6. — [Ipocsemenne-MEJIMA.2003 (CD)

2. CD-ROM. YHuBepcanbHOE MyJIbTUMEIMITHOE TIocoOue 1o MaTtemartuke. 5 kinacc. K yueOHuky

Bunenkuna H.A. u np. «Marematuka. 5 xnace» - M.: U3garensctBo «Ok3amen», 2013

3. CD-ROM. YHuBepcanbHOE MyJIbTUMEIMITHOE TTocoOue 1o MaTtemartuke. 6 kinacc. K yueOHuky

Bunenkuna H.A. u np. «Marematuka. 6 xinace» - M.: U3garensctBo «Ok3amen», 2013

4. Konnexuust MyabTUMEUHHBIX ypokoB Kupuimia u Medonus «Maremaruka. 5-6 xkinacey (CD)
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Ilepeyens UHTEpHET — pecypcoB

1.®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB (PIIMOP) http:/fcior.edu.ru
2. Enunas xosekius mudpoBeix o0pazoBarenbHbIX pecypcoB http://school-collection.edu.ru

3. «Kapman juist yaurens matematukm» hitp://karmanform.ucoz.ru.

4. 5l uny Ha ypoK MareMaTuku (METoIM4ecKre pa3padoTku): Www.festival.1sepember.ru

5. YpoKu — KOHCIIEKThl WWW.pedsovet.ru

YYEBHO-METOJMYECKHWI KOMIUIEKT 1o yueGHoMy npeamery «I eomeTpusi»

1

YueOuuk. ['eomerpus: 7 — 9 xinaccel: yue0. s obmeoopaszosar. opranusanuii / JI. C.
Atanacsiz, B. @. byry3os, C. b. Kagomies u ap. — M.: IIpocsemienue, 2015.

2

I'eomerpus. Pabouas Terpanp . 7 kiacc: k yaeonuky JI.C. AtanacsHa u np. «['eomerpust 7 —
9 xnacce» / Yueb nmocobue mist o0eoOpazosar. Opranmzanuit. / JI. C. Aranacsas, B. @.
byry3oB, FO.A. I'naszkos, U.U. FOnuna. — M.: UznatensctBo [IpocBemenue, 2015

I'eomerpus. Pabouas rerpans . 8 kinace: k yueOuuky JI.C. Aranacsaa u ap. «['eomerpust 7 —
9 xnacce» / Yueb mocobue yist o0mieoOpazonar. opranuzanumid. / JI. C. AranacsH, B. ©.
byry3os, FO.A. I'mazkos, U.U. FOnuna. — M.: U3znatensctBo IlpocBemenue, 2014.

I'eometpust. Pabouas Tetpans . 9 kiace: k yueonnky JI.C. Aranacsaa u ap. «['eomerpust 7 —
9 xmacce» / Yueb mocobue st o6mieoopazonar. opranuzanmid. / JI. C. AranacsH, B. ©.
byry3os, HO.A. I'mazkoB, .. FOmuna. — M.: U3narensctBO [Ipocsemenue, 2014.

KonTpomnbHble paboThl o reomeTpun: 7 kiacc: K yueonuky JI.C. AtaHacsiHa 1 JIp.
«I"'eometrpust 7 — 9 ximacce» / H.b. MenpaukoBa. — M.: U3natenscTBO «OK3ameny, 2014

Tectel o TeomeTpun: 7 kinace: k yaeOuuky JI.C. Aranacsa u ap. «['eomerpust 7 — 9
kiacce» / A.B. ®apkoB. — M.: U3marenscTBO «OK3ameny, 2010

I'eometpus. Iaunaktudeckue matepuansl. 7 kiace / b.I'. 3us, B.M. Meiinep. — M.:
[Ipocsenienue, 2012

['eomeTpust: numakTraeckue MaTepuaibl A 8 kiacca: K yueOnuky JI.C. AtanacsiHa u ap.
«I'eomerpus 7 — 9 ximacce» / B.I'. 3uB, B.M. Metinep. — M.: IIpocsemenue, 2010.

JOIIOJIHUTEJIbHAS JIMTEPATYPA

\3amaun o reomerpun: [Tocobue s yaammxcst 7-11 k1. 001eo6pa3oBaT. yupexaeHuit /
b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii. —M.: [Ipocsenienue, 2001

2

I'eomeTpust 7 — 9 kaccel: 3aa4n Ha TOTOBBIX YepTexkax /s moarotopku k 'MA u EI'D /
O.H. banasn. — PoctoB-Ha-/lony: U3natensctBo «Denukcy, 2013

3

Meroaudeckuii xKypHa U1 yauTeneil matematuku «Matemartukay, U] «IlepBoe ceHTIOps»

13.

14.

15.

16.

17.

YYEBHO-METOAUYECKOE U MATEPHUAJIbBHO-

TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOU JESATEJIBHOCTH

1o yueOHOMY mpeaMeTy «AJiredopa»

[TeyatHbie mocoOus:

[Iporpammbl 0011e00pa3oBaTeabHbIX yupexaeHuid. Anredpa. 7 -9xmaccsl / FO.H.Makapbiues,
H.I''Munatok; cocraBurens T.A.bypmuctposa — M.: [Ipocsemenue, 2011;

Anrebpa. 7 wimacc: yuel. ans  oOumieoOpasoBar. opranuzauuit  /  FO.H.Makapsiues,
H.I'Mungok, K.M.Hemxos, C.b.CyBopoBa; mon pemakiueit  C.A.TemskoBkoro — M.:
[Ipocsemenue, 2015.

Anrebpa. Tectsl. 7xnaccsl / [LU. AnteiHoB — M.: [Ipoda, 2012 ;

Anrebpa. TecTbl uia mpoMexyTouHou arrectarmu. 7 kiaccel / @.dD.JIkicenko — PocroB-Ha-
Hony: Jleruon, 2013;

Anrebpa. Iunaktuueckue matepuansl ans 7 ki. / J.W.3BaBuy, JI.B.Ky3nenosa, C.b.CyBopoBa
— M.: TIpocBemenne, 2013.
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18. Anre6pa. unaktudeckue matepuansl . 8 k. / B.M.2Koxos, F).H.Makaperues, H.I'.Munmtok —
M.: IlpocBemenue, 2012.

19. Anrebpa. Aunaktuueckue marepuans! . 9 k. /  FO.H.Makapsrues, H.I'.Muniok,JI.b.Kpaitnesa.
— M.: IIpocBemenue, 2011.

20. KoHTpoJIbHBIE U caMOCTOsATEIbHBIC paboThI TIO anredpe u reomerpun: 7 kinace/ C.I'.)Kypasnes,
C.A.MN3otoBa, C.B.KupeeBa. — M.: UznarenbctBo «IK3amen», 2014.

21. Pabouast Terpamb. AnreOpa. 7 ¥iacc: mocoOue JUIS  ydamuxcs 00I1meoOpa3oBaTeIbHBIX
opraam3anuii./ H.I'. Munarok, U.C. IllnsikoBa, - M. : [Ipocsemenue, 2014

22. Pabouast Terpamb. AnreOpa. 8 kimacc: mocoOue UIss ydanuxcs 00meoOpa3oBaTEIbHBIX
yupexaennii./ H.I'. Mungrok, 1.C. lllneikoBa, - M. : [IpocBemenue, 2011.

23. Anrebpa. 7 xmacc: yueb. g oOmeoOpaszoBar. oprammzanmii /  FO.H.Makaperues,
H.I''Munnmiok, K.M.Hemkos, U.E.®eokTucros. — M.: MHeMmo3uHa, 2014,

IMepeyeHb 1eKTPOHHBIX HHPOPMAIMOHHBIX HCTOYHUKOB
1. Komnekuus mynsTuMenuitHbx ypokoB Kupumia u Medoaus «Ypoku anreopsl. 8 kimace» (CD)
2. Konnekuust MmynbTuMeuitHbIx ypokoB Kupuina u Medoaus «Ypoku anredpsl. 9 kinace» (CD)
3. Kommakr-auckn BuptyansHast mkona Kuprna u Medoaust Ypoxu anredpsr, 7 — 9 ximacc.
4. Tematnueckue npe3eHTalnn

TexHnuyeckue cpeacrsa o0yyeHus :

24. xmaccHas J0cka ¢ HAOOPOM MarHWTOB JIJISL KPETUICHUS TaOJTHII;

25. IepcoHABLHBIN KOMITBIOTED;

26. MyIIbTUMETUHUHBINA TTPOCKTOP;

27. IeMOHCTPAIIMOHHBIE HM3MEPHUTENIbHBIC HWHCTPYMEHTHI W TPHUCTIOCOOJICHHsI (pa3MEUeHHBIE W
Hepa3MeUeHHbIE JINHEHKHU, [IUPKYIIH, TPAHCIIOPTUPBI, HA0OPHI YTOJILHUKOB);

28. IEeMOHCTpPAIMOHHBIE TMOCOOUS ISl M3yYEHUsS TE€OMETPUUYECKUX BEIWYUH (JTMHBI, TIEpUMETpa,
TIJIOIIAIN ) U JIP.;

29. IEeMOHCTPAIIMOHHBIE TTOCOOMS TSl U3yYEHUST TEOMETPUUIECKUX (PUTYP: MOJIETH TeOMETPHUIECCKIX
¢buryp u tei, pa3BepTKU T€OMETPUUYECKUX TET;

30. 7IeMOHCTpaIIMOHHBIE TAOTHUIIBI.
MartepuanbHO- TeXHUYECKOE 0OecIiedeHue:

31. TemaTnyeckue Npe3eHTANH

32. Kommakt-aucku Buptyanbnas mkosa Kupuinna u Medonus Ypoxu anredps, 7 — 9 xiacc.

WNHutepHeT- pecypcebl:
http://www.prosv.ru - caiit uzaarenscra «IIpocserienuey» (pyoprka «MaTtemMaTHKa)
http:/www.mnemozina.ru - caidt uznarenscTBa MuemosuHa (pyopuka «MaTemMaTHKa)
http:/www.drofa.ru - caiit uzgarenscrsa Jpoda (pyoprka « MaTeMaTHka)
http://www.profile-edu.ru - PexomeHmaiuu 1 aHaau3 pPe3yJabTaTOB KCIIEPUMEHTA MO MPODUILHOK
mikosie. Pa3paboTKu S7eKTHUBHBIX KYpPCOB Ui HMPOQHIBHOM MOATOTOBKM ydamuxcs. [Ipumepsr
y4eOHO-METOIUYECKUX KOMIUIEKTOB Ui OpraHu3aluyd NPOQHUILHOW MOArOTOBKH Yy4YalllUuXcs B
paMKax BapMaTUBHOTO KOMIIOHEHTA
http://www.center.fio.ru/som - METOJJMUECKUE  PEKOMEHIAIUN YYUTEITIO-TIPEIMETHUKY
(mpencraBieHbl Bce IIKOJBHBIE TMpeaMeThl). MaTepuanbl sl CaMOCTOSATENbHON pa3paboTKu
MpOoQHUIBHBIX MPOO U aKTUBU3AIMH TIpoliecca 00y4eHUs B CTapIIeH IKoJIe.
http://www.edu.ru - LleHTpanbHbIii 00pa30BaTENBHBIN MOPTAJ, COACPKUT HOPMATUBHBIE TIOKYMEHTHI
MuHuCTepCcTBa, CTaHIAPTHI, HH(YOPMAIIHIO O TIPOBEACHNUE IKCIIEPUMEHTA.
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http://www.ed.gov.ru - Ha caiite npeicTaBieHa HOpMaTHBHAsE 0a3a: B XPOHOJIOTHYECKOM MOPSIIKE
PACIIOJIOKCHBI 3aKOHBI, YKa3bl, KOTOPBHIC KAacaroTCs Kak OOMIMX BOIPOCOB OOpa3oBaHUS TaKk U
Pa3HBIX HAMIPABJICHUH MOJICPHU3AIINH.

http://www.apkro.redline.ru - MockoBckasi akajgeMusi TOBbIIIeHUS KBanupukanuu. Kadeaps
OPEJCTABIISIOT PSi/l Pa3paboTOK y4eOHO-METOANYECKUX KOMIUICKTOB ISl PO (UIBHOM IIIKOJIBL.
http://www.ege.edu.ru cepsep HHPOPMAIMOHHON TOIAECPKKA EAMHOTO TOCYIapCTBEHHOTO
IK3aMeHa.

http://www.internet-scool.ru - caiit UaTepHeT — mkoibl u3nareiaberBa [IpocBemieHue.

Ipunoxenue
Ouenka mIaHUPyeMbIX pe3yJibTaTOB

Cucrema OIIEHKU JTOCTHKEHUS TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI OCHOBHOM 00pa3oBaTeb-
HOW MPOTrpaMMBIOCHOBHOTO OOIIEro 00pa3oBaHUs MPEANOIAracT KOMNIEKCHbLIL NOOX00 K OYeHKe
pe3ynbmamoeoOpa3oBaHus, MTO3BOJISIFOIINI BECTH OIIEHKY JOCTHKEHUSI OOYJarOIMMHUCS BCEX TPEX
TPYII PEe3yJIbTaTOB 00Pa30BaAHUS: JIUUHOCHHBIX, MEMANPEOMEMHBIXT NPEOMEMHbBIX.

Cucrema OILIGHKH TPETyCMAaTPUBAET JYPOBHEBBLI HNOOX00 K COACPKAHUIO OIEHKH U
HHCTPYMGHTapPIIO 11 OHEHKU JOCTHUIXKCHUS HJ'IaHI/IpyeMBIX pe3y.]'H)TaTOB, a TaKKE K Hpe)ICTaBJ'IeHI/IIO
Y UHTEPIPETALMH PE3YIbTAaTOB U3MEPEHUN.

O)IHI/IM n3 HpOSIBJ'IeHI/Iﬁ ypOBHeBOFO nmoaxonga ABJISACTCA OIICHKAa I/IHJII/IBI/I}IyaJ'IBHBIX
00pa3zoBaTeNbHBIX JOCTIKEHUA HA OCHOBEKMETO/IA CIIOKEHUSY», TTPH KOTOPOM (DUKCHPYETCS TOCTH -
JKEHHWE YpOBHA, HEOOXOIUMOTO I YCIEUIHOTO TIPOJOJDKEHUS O0pa3oBaHUs W PeajbHO
JOCTUTAaeMOI 0 6OJ'IBI_HI/IHCTBOM yqamnxcs[, n €ro npeBmmeHHe, YTO IT1O3BOJIACT BI)ICTpaI/IBaTB
WHJIMBHUIyAIbHBIC TPACKTOPUU JBIDKCHUS C y4ETOM 30HBI OJIMDKAWIEro pa3BUTHA, (POpMUPOBATH
MOJIOKUTETBHYIO YUeOHYIO ¥ COITUATBHYIO MOTHUBAIIHIO.

Cucrema OIEHKH JTOCTHIKEHUS TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI OCHOBHOM 00pa3oBaTeb-
HOW MPOTrpaMMBIOCHOBHOTO OOIIEro 00pa3oBaHUs MPEAINOJIAracT KOMNIEKCHbLIL NO0OX00 K OYeHKe
pe3yinbmamoeoOpa3oBaHus, MO3BOJIIIONINN BECTH OIICHKY TOCTHKEHHUS 00YJarOIIMMHUCS BCEX TPEX
TPYII Pe3yJbTaTOB 00Pa30BaAHUS: JIUUHOCHHBIX, MEMANPEOMEMHBIXT NPEOMEMHbIX.

CucteMa OLIGHKH TMPEIyCMaTPUBACT YPOBHEEbLH NOOX00 K COICPKAHUIO OLEHKH |
UHCTPYMEHTAPHIO JJI OLICHKHU JOCTHKEHHUS MJIaHUPYEMbIX PE3YyJbTaTOB, a TAKKE K MPEJCTABICHUIO
Y UHTEPIPETALMU PE3YIbTaTOB U3MEPEHU.

OnHuM W3  TPOSIBJICHUH YpPOBHEBOIO IMOJAXOJA SBJSETCS OIEHKA HWHIAUBUIYAJTbHBIX
00pa3zoBaTeNIbHBIX JOCTHKCHHA HA OCHOBEKMETO/IAa CIIOKEHHUS», TIPH KOTOPOM (DUKCHPYETCS TOCTH -
JKEHHWE YpOBHA, HEOOXOIMMOTO I YCIEIIHOIO TPOJOJDKEHUs oO0pa3oBaHHs W peajbHO
JOCTUTAEMOT0 OOJBIIMHCTBOM YYaIIMXCS, U €ro MPEeBbIIIEHHWE, YTO TO3BOJISIET BBICTPAUBATH
WHIUBUAYAIbHbIE TPACKTOPUH JBIKEHUS C y4ETOM 30HBI ONmkaifliero pasButus, GopMHpPOBATH
MOJIOKUTETBHYIO YUeOHYIO U COI[MAIEHYI0 MOTHBAIIHIO.

Oco0eHHOCTH OLICHKH NPEeAMETHBIX Pe3yJibTaTOB

OneHka MpeIMEeTHBIX Pe3yIbTaTOBIPEICTABISIET COOON OIICHKY MOCTHXKEHHUS 00ydaroIIMCs
IJITAHUPYEMBIX PE3Yy/IbTAaTOB MO OTAEJIBHBIM MIPEAMETAM.

dopmMupoBaHUE OSTUX pPE3yAbTATOB OOecleynBaeTcsi 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa3oBaTeNpHOrO Mpoliecca — y4eOHBIX MPEAMETOB.

OCHOBHBIM 00BEKTOM OIICHKH IPEIMETHBIX PEe3yIbTaTOB B COOTBETCTBUU C TPEOOBAHUSIMU
Crangapra sBIsIeTCS CMOCOOHOCTh K PEHICHUIO y4eOHO-MO3HABATENBHBIX U Y4€OHO-TIPAKTUYECKUX
3a/1a4, OCHOBAHHBIX Ha M3yuaeMOM y4eOHOM Martepuale, ¢ MCIOJIb30BaHHEM CIIOCOOOB JCHCTBUM,
PEJIEBAHTHBIX COACPKAHUIO YUEOHBIX MPEIMETOB, B TOM YHCJIE METalPeIMETHBIX (TI03HABATENbHBIX,
PEryasTUBHBIX, KOMMYHUKATUBHBIX) IEHCTBHIA.

34


http://www.ed.gov.ru/
http://www.apkro.redline.ru/
http://www.ege.edu.ru/
http://www.internet-scool.ru/

Cucrema OIICHKH MPEJAMETHBIX Pe3ylIbTaTOB OCBOCHUS YUEOHBIX MPOTpaMM C y4ETOM YpOBHE-
BOI0O MOJX0/1a, mpuHsaToro B Cranaapre, MperosiaracT BbiaeeHne0a30Boro YypoBHs 10CTHKEHU I
KaK TOYKH OTCYETa MPHU NOCTPOCHUU BCEM CHUCTEMBI OLIEHKM M OpPraHU3alyyd UHIUBUAYAIBHOUN
paboThI ¢ OOYUYAIOIITMHUCS.

Peanbubie qocTrkeHnst 00y4arOMIUXCsi MOTYT COOTBETCTBOBATH 0a30BOMY YPOBHIO, @ MOTYT OT-
JUYATHCS OT HETO KaK B CTOPOHY MPEBBIIICHUS, TaK U B CTOPOHY HEIOCTUKEHUSL.

[IpakThka MOKa3bpIBACT, YTO Ui OIMHUCAHUS JOCTH)KCHHH OOYYaIOIMIUXCS IeIecoo0pa3Ho
YCTaHOBUTD CJICAYIOIINE MSITh YPOBHEH.

ba3oBblii ypoBeHb JOCTH:KEHHH — YPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEHUCTBUM C OMOPHOM CHCTEMOW 3HAHMI B paMKax auamna3oHa (Kpyra) BBIIEJICHHBIX 3ajad.
OBnanenue 0a30BBIM YPOBHEM SIBIISICTCS JOCTATOYHBIM JIJISL MIPOJIOJDKEHUS OOYYCHUsS Ha CICIIYIO-
el CTyneHu o0pa3oBaHus, HO HE TI0 MPOUILHOMY HaIpaBieHU0. JJoOCTIKEHHIO 6a30BOTO YPOBHS
COOTBETCTBYET OTMETKA «y/IOBJIETBOPUTEIBLHO» (MJIU OTMETKA «3», OTMETKA «3a4TCHOY).

[IpeBrinieHne 6a30BOT0 YpOBHS CBUJAETENBCTBYET 00 YCBOEGHHH OMOPHOI CHCTEMbI 3HAHUM Ha
YPOBHE OCO3HAHHOTO MPOU3BOJBHOTO OBJIAJICHUS] YYCOHBIMU JEHCTBUSIMH, a TAKKE O KPYrosope,
mupoTe (WM u30MpaTebHOCTH) UHTEpecoB. Llenecoobpa3Ho BBIIETUTH CIAEAYIOMINE JBA YPOBHS,
npesBbIIAONE 0A30BbIIi:

* NOBBIIIIEHHBIHYPOBEHb JTOCTI)KCHHUS TUIAHUPYEMBIX PE3yJIbTaTOB, OIEHKA «XOPOIIo» (OTMETKa
«»);

* BLICOKHI YPOBEHb JOCTIKECHUS IITAHUPYEMBIX PE3yIbTaTOB, OIICHKA «OTIMIHO» (OTMETKA «S5»).
[ToBbITIIEHHBIN U BHICOKUNA YPOBHH JIOCTHUKEHHUS OTIWYAIOTCS IO TOJHOTE OCBOCHHUS TUIAHUPYEMBIX
pe3ynbTaTOB, YPOBHIO OBJIQJICHUSI YYCOHBIMH JEHCTBUSIMH U CHOPMHPOBAHHOCTHIO MHTEPECOB K
JTAHHOM TpeIMETHOM 00IacTH.

WunuBuayanbHble TpaekTOpuu OOydeHHs OO0YdJaroIUXCs, JEMOHCTPUPYIOUIMX MOBBIIICHHBIH U
BBICOKMII ypPOBHH JOCTMXKEHHH, IieecooOpa3Ho (opmupoBaTh ¢ y4ETOM HHTEPECOB HATHX
oOyuaronuxcs W UX IUIaHOB Ha Oynymiee. Ilpu Hanuuum yCTOWYMBBIX MHTEPECOB K yueOHOMY
MpeIMETy U OCHOBATEIbHON MOJATOTOBKU MO HEMY Takue 0Oydyarouiuecs MOTyT ObITh BOBJICUEHBI B
MIPOEKTHYIO ACSITEIbHOCTD 110 MPEAMETY U COPUEHTUPOBAHbBI HA MPOJA0DKEHNE O0OYUEHHS B CTapIINX
KJIaccax 1Mo JTaHHOMY MPO(UITIO.

Jlyia onucaHus MOATOTOBKU YYaIIMXCS, YPOBEHb JOCTHKEHUN KOTOPHIX HUKe 0a30BOr0, 1€Jeco-
00pa3HO BBIJCIIUTH TAKXKE JIBA YPOBHSI:

* IOHUKEHHBII YPOBeHb JIOCTIKEHUI, OIICHKA «HEYOBJIETBOPUTEIHHOY» (OTMETKA «2»);

* HU3KHUIl YPOBeHb JOCTKEHH, OLICHKA «TUI0X0» (0TMeTKa «1»).

Henoctmxenune 6a3oBoro ypoBHs (HOHMKEHHBIH U HU3KUIM YPOBHH JOCTHXKEHUN) (puKcHpyercs B
3aBHUCHUMOCTH OT 00bEMa U YPOBHS OCBOEHHOTO M HEOCBOCHHOTO COJICPKAHUSI MPEAMETA.

Kak mpaBuiio, mOHMKeHHBIH yYPOBEeHb IOCTHKEHHI CBUIECTENHCTBYET 00 OTCYTCTBUM CHCTEMa-
TUYECKOW 0a30BOM MOJATOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOEHO Ja)Xe M TOJIOBUHBI
IUIAHUPYEMBIX PEe3YNIbTaTOB, KOTOpPhIE OCBAaWBAaeT OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, 4YTO
MMEIOTCS 3HAuMTelIbHBbIE MPOOENbl B 3HAHMSX, JAajbHEiliee oOydenue 3aTpyaHeHo. [Ipu sTom
0Oy4arouIuiicss MOKET BBIMOJHITH OTAETbHBbIC 3aJaHHs IMOBBIIICHHOTO ypoBHs. [laHHas rpymnmna
oOyuaronuxcs (B cpeqHeM B xoJie oOyueHus: cocTaBistomias okono 10%) Tpebyer crenuanbHON
JTMArHOCTHKH 3aTPyTHEHHUI B 00ydeHHH, TPOOEIOB B CUCTEME 3HAHUI U OKa3aHUU IIeJieHANpaBIIeH-
HOM MOMOIIU B IOCTHKEHUU 0a30BOTO YPOBHSI.

Husknii ypoBeHb OCBOCHHS IUJIAHUPYEMBIX PE3YJIbTATOB CBUJIETEIBCTBYET O HAJIMYHMHM TOJIBKO
OTIENbHBIX (parMEHTApHBIX 3HAHUM MO TMpeaMeTy, JanbHeilee oO0ydeHHe MPaKTUYECKH
HEBO3MOXXHO. O0yJaromumcsi, KOTOpble IEMOHCTPUPYIOT HU3KUI YPOBEHB JIOCTIDKEHUH, TpeOyeTcs
crelragbHas MOMOIIb HE TOJIBKO MO y4eOHOMY MpEAMETY, HO U 10 (POPMHUPOBAHUIO MOTHUBAIIMU K
0oOyuYeHUI0, Pa3BUTHUI0O HMHTEpPeca K HM3ydyaeMoil MpeaMETHOW 00JacTH, MOHUMAaHUIO0 3HAYMMOCTH
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npeaMeTa JUis )KU3HU U Jp. TOJBKO HATWYHE TOJIO0XKUTEILHONH MOTHBAIIMA MOXET CTaThb OCHOBOM
JTUKBHJIAIIUYU TIPOOETIOB B 00YUCHUH T JAHHOU TPYIIITBI 00y4JaronIuXCsl.
OnucaHHbBIN BBIIIE MOAXO/ IEIECO00Pa3HO MPUMEHSTh B X0/I¢ PAa3IMYHBIX MPOLETYP OIlCHHBAHHUS:
TEKYILEro, TPOMEXYTOYHOTO ¥ UTOTOBOTO.
Jus dhopMupoBaHHsT HOPM OIICHKH B COOTBETCTBHH C BBIJICJICHHBIMH YPOBHSMU HEOO0XOIUMO
OTHCATh JOCTHKEHUS 00yJaronierocsi 6a30BOro ypoBHs (B TEpMUHAX 3HAHWA M YMEHHI, KOTOPBIE
OH JIOJDKEH MPOJIEMOHCTPUPOBATH), 32 KOTOPbIE OOy4arolUKCs OOOCHOBAaHHO IMOJIYy4aeT OIEHKY
«yIOBJIETBOPUTENBHOY». [locime 3TOro ompenensitoTcss U COJEp)KaTeNIbHO ONHUCHIBAIOTCSA 0oJiee
BBICOKHE WJIM HHU3KHE YPOBHHU JOCTIIKEHHH. BakHO aKIeHTHpOBaTh BHUMaHHE HE Ha OIMIMOKaX,
KOTOpBIE cjeNan oOOydJaromuiics, a Ha Yy4eOHBIX JOCTIKEHUSIX, KOTOpbIE OO0OeCIeYyuBaroT
MIPOJIBIKEHUE BIIEPE B OCBOCHUH COJICP KAHMS 00pa30BaHUSI.
/lna ouyenku ounamuku opmuposanus npeoMemHvlxX pe3ynbmamoee B CUCTEME BHYTPUIIKOJIb-
HOTO MOHHTOPHHTa 00Pa30BaTEILHBIX JOCTHKCHHHN IeJIecO00pa3HO (PUKCUPOBATh U aHAITM3UPOBATH
JaHHBIE O  C(HOPMHPOBAHHOCTH YMEHHH W  HaBBIKOB, CIHOCOOCTBYIOIIMX  OCBOEHHUIO
CHCTEeMATHYECKHX 3HAHUM, B TOM YHUCJIC:
* NepPBUYHOMY O3HAKOMAEHUIO, OMpabomke U OCO3HAHUIO Meopemudeckux mooenei U NOHAMUU
(oOmreHayuHbIX U 0a30BBIX IS JAHHOUM 00JIaCTH 3HAHUS ), CAHOAPMHBIX AIOPUMMOS U NPOYEOVD;,
* GLIABIECHUIO U OCOZHAHUIO CYWHOCMU U OCODEHHOCHeUn3ydaeMblX OOBEKTOB, TPOIECCOB M SIB-
JICHUI JIEUCTBUTEIHHOCTH (TIPUPOTHBIX, CONUATBHBIX, KYIbTYPHBIX, TEXHUYECKHX U JIP.) B COOTBET-
CTBUM C COJIEP)KAHHEM KOHKPETHOTO Y4e€OHOTO MPEAMETA, CO30AHUI0 U UCHOTb30BAHUI0 MOOenell
M3y4aeMbIX 0OBEKTOB U TIPOIIECCOB, CXEM;
* BbIABGNICHUIO U AHANIU3ZY CYUECBEHHbIX U YCIMOUYUBBIX C853€lU U OMHOWEHUUMEXTY 00ObEKTaMH U
MPOIIECCaMH.
[Ipu 3TOM 00513aTENBHBIMU COCTABISIONIMMH CHUCTEMbI HAKOIUUICHHOM OLIEHKH SIBJISIIOTCSA MaTepHabl:

* CIMapmosot OUAZHOCMUKU,

* MmemMamuyecKux u Umo208ulx NPOBEPOUHbIX pabom no 6cem y4yeOHbIM NPeoMemam,

* meopueckux pabom, BKItouasi yaeOHbIe UCCIET0BAHUS U yIeOHbIE MPOEKTHI.
Pemenune o MOCTHIKEHUMHU WM HENOCTMKEHUHU IUIAHUPYEMBIX PE3Y/IbTaTOB WM 00 OCBOCHUU WU
HEOCBOCHHMHU Yy4eOHOro maTepuana MPUHMMAETCS Ha OCHOBE PE3yJbTaTOB BBHINOJHEHUS 3aJaHUM
6azoBoro ypoBHsA. B mepuon BBenmenuss CraHgapra KpUTepud JOCTHKEHHS/OCBOEHUS y4eOHOTO
MaTtepuaina 3a1aéTcs Kak BbllosHeHue He MeHee 50% 3amaHuii 6a30BOTO YpOBHS WM IMOJIyYEHHUE
50% oT MakcUMaJIbHOTO Oajuia 3a BBHIMOJHEHUE 3aJaHUi 0a30BOTO YPOBHS.

YPpoBHM NOATOTOBKH YYAIUXCS M KPUTEPHH YCHELIHOCTH 00y4eHuUs 1o

MaTeMaTHKe
YpoBHH Ounenka Teopus IIpakTuka
1 Pacno3HaBaTh 00bEKT, | YMeThb BBIOJIHATH 33/a-
Y3naBanue HAXOJWUTh HY)KHYIO (op- | HUA 10 00pasily, Ha HEemo-
AnroputMuueckas «3» MYy, IPU3HAK, CBOM- CPEACTBEHHOE IIPUMEHEHUE

NEeATEILHOCTD C MO~
CKa3Kou

CTBO U T.[.

dbopmyI, IpaBUi, UHCT-
PYKLHM U T.A.

2
BocnponsBenenue
AJropuT™MHYECKast
NEITENLHOCTD 0O€3 Mo -
CKa3Ku

«4»

3HaTh popMyIHpPOBKU
BCEX MOHATHIM, UX CBOM-
CTBa, MpU3HAKH, (op-
MYJIBL.

YMeTrh BOCIIPOU3BECTH
JI0Ka3aTeIbCTBA, BhI-

YmeTh paboTath ¢ y4ueo-
HOU U CIIPABOYHOM JIUTEpA-
TYpOH, BBIIIOJIHATH
3aJlaHus, TpeOyrolue He-
CJIO’KHBIX MpeoOpazoBaHUil
C IPUMEHEHUEM U3Y-

36



BO/Ibl, YCTAaHABIIUBATh
B3aMMOCBSI3b, BEIOMPATH
HYXHOE JIJIS BBITIOJTHE-
HUSI TAHHOTO 33/1aHUs

qacMOro Mmarcpuajia

3
ITonuManme
JlesTenbHOCTh NpH OT-
CYTCTBHH SIBHO
BBIPAKEHHOTO aJIro-
puT™Ma

«5»

€JI1ATh JIOTUYECKUE 3a-
KJIFOUEHUs1, COCTaBIIATh
AITOPUTM, MOJIENb HE-
CJIOKHBIX CUTyallui

YMerb IpUMEHATH 10JIy-
YEHHBIEC 3HAHUA B pa3JIny-
HBIX CUTyalusx. BulmoJi-
HATH 337aHUsT KOMOUHUPO-
BAHHOT'O XapakTepa,
COZepKaLIUX HECKOJIBKO
TTOHSTHUH.

4
OBJjajaeHHue YMCTBEH-
HOM_CaMOCTOATEILHO-
CTbI0
TBopueckas
HCCIIeI0BaTeIbCKAs
JEeITEILHOCTD

«5»

B coBepuieHcTBE 3HATH

YMerb npUMEHATh 3HAHUS

W3Y4YEHHBIN MaTepual,
CBOOOTHO OPUEHTHUPO-
BaTbCs B HeM. UMerh

B JII000W HECTaHIapTHOM
cutyanuu. CaMmocTosi-
TeJbHO BBINOJHATHL TBOP-

3HAHUS U3 JIOIOJHHUTEIb-
HBIX ICTOYHHKOB. Bia-
JIETh OTIEPAIHSIMHU
JIOTHYECKOT0 MEBIIIIJIE-
ausg. CocTaBJasTh MO-
JIeJTb JTI000M CUTYyaIuu.

YECKHUE HCCIIe0BATEIbCKUE
3ajaHus. BbInoaHATE
(GyHKIIMM KOHCYJBTaHTA.

Kpurtepuu u HOpMbI OLICHKH 3HAHUI, YMEHHH M HABBIKOB 00YYAIOILIUXCH 110 MaTeMaTHKE.
1. Ouenka nucbMeHHbIX KOHMPOJILHBIX PADOM 00YUAIOUIUXCA NO MAMEMANUKE.

OTtMmeTKa «5», ecnu:

¢ paboTa BBHITIOJHEHA TIOJTHOCTHIO,
® B JIOTHYECKHUX PACCYXJICHUAX U 000CHOBAHUHU PEIICHHS HET MPOOETIOB U OIHUO0K;

®B pEIIEHWH HET MaTEeMaTHYECKUX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTh, OIMHCKA, KOTOpas He
SIBJISICTCSI CJICJICTBUEM HE3HAHUS WM HEMOHUMAaHUS y4eOHOTO MaTepHuaa).
OTmeTKa«4» CTaBUTCSA B CIEAYIOMINUX CIIydasx:

e paboTa BBHITIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHHWS IIIaroB PEIICHUS HEIO0CTAaTOYHBI (ECiu
yMeHHE 000CHOBBIBATH PACCYXKIACHHS HE SBISIOCH CICITUATBHBIM 0OBEKTOM MPOBEPKH );

e JIONYIIEHBI OJHA ONIMOKA WJIM €CTh JIBa — TPH HEI0YETA B BBIKJIAJIKAX, PUCYHKaX, YepTEKax
nu rpadukax (€Ciau 3TH BUIBI paOd0T HE SBISLIMCH CIIEIUAIEHBIM 00BEKTOM ITPOBEPKH).

OTtMmeTKa «3» CTaBHUTCS, SCIIH:

e JomymieHo Oojee OMHOW OIMOKKM WM Oojiee ABYX — TpeX HEI0YETOB B BBIKIAJAKAX,
yepTexkax WM rpadukax, Ho oOyuarouiuiics obnagaer o0s3aTeIbHBIMU YMEHUSMHU IO TPOBEpsieMOi
TEME.

OTMeTKa «2» CTaBHUTCS, SCIIH:

e JIOTMYIIEHbl CYIIECTBEHHbIE OIMMOKM, TIOKa3aBIIKe, 4YTO OOydaromuiicas He oOnagaer

00s3aTeNnbHBIMU YMEHUSAMH T10 IaHHOM TeMe B TIOJTHOM Mepe.
OtMmeTka «1» cTaBUTCS, €CIIU:

e paboTa mokasana MoJHOe OTCYTCTBUE Y 00yJaromerocs: 00s13aTeNIbHbIX 3HAHUN U YMEHUH 110
MPOBEPsIEMO TeMe WM 3HaYUTeNbHAsl YacTh Pa0OThI BHIMIOJIHEHA HE CAMOCTOSITENBHO.

Y4uTtenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBLHBIN OTBET Ha BOIIPOC WM OPUTHHATIHLHOE

pelIeHne 3a1a4uu, KOTOpbIe CBUIECTETHCTBYIOT O BLICOKOM MaTeMAaTUYECKOM Pa3BUTHU
oOyuaromierocs; 3a penieHue 6osee CI0XKHOM 3a1aui UM OTBET Ha 0oJiee CIIOKHBIIN BOIPOC,
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MIPEUI0KEHHBIE 00YJaIOLIEMYCsl IOTIOJTHUTENIBHO MOCIIE BHIIOTHEHUS UM KaKUX-JINOO APYrHX
3alaHuM.
2. Ouenka ycmuoix onmeemog 00yuanuuxca no mamemamuke
OTBeT OlLIEHNBAETCs OTMETKOM«S», €CIIU YUEHHUK:
® TIOJHO pACKpBUI COJAEp)KaHUE MaTepuana B 0ObeMe, MPENyCMOTPEHHOM IPOrpaMMO u
YIeOHUKOM;

® U3JI0KWI  MaTepuanl TPAMOTHBIM  S3bIKOM, TOYHO  HCHOJb3yd  MaTeMaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIPEJEIIEHHON JIOTHYECKOM MTOCIE0BATEIbHOCTH;

® [PaBWIHHO BBITIOJIHII PHCYHKH, YEPTEIKH, TPaPUKH, COMYTCTBYIOIINE OTBETY;

® [IOKa3aJl YMEHHE WLIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMU NPUMEpPAMH, MPUMEHSITh €€ B
HOBOM CHUTYallUH MPHU BHITIOJHEHUH MPAKTHYECKOTO 3aJaHUS;

® [IPOJIEMOHCTPUPOBAJ 3HAHWE TEOPUM paHEE H3YYEHHBIX COIYTCTBYIOLIUX  TEM,

c(hOpMUPOBAHHOCTh U YCTOWUYMBOCTB HCIIOIB3YEMBIX ITPU OTBETE YMEHUN U HABBIKOB;

e OTBEYaJl CAaMOCTOSTENbHO, 0€3 HaBOAALIUX BOIIPOCOB YUUTEIS;

® BO3MOXHBI OJIHA — JIB€ HETOYHOCTH TMPH OCBEIICHUU BTOPOCTENEHHBIX BOMPOCOB WU B

BBIKJIa/IKaX, KOTOpbIE€ YUEHHK JIETKO UCIPABUJI IIOCIIE 3aMEUaHusl yUUTENs.
OTBeT OLIEHUBAETCS OTMETKOM «4», €CIIM yIOBJIETBOPSET B OCHOBHOM TPeOOBAHUSIM Ha OLIEHKY
«5», HO TIpU 3TOM MMEET OJIMH U3 HEJAOCTATKOB:

® B U3JIOKEHUU JONyHIeHbl HeOoiblne Mpolenbl, HE HCKa3MBIIEE MaTeMaTUYecKoe

coJiep’KaHue OTBETA;

e JIOMYyIIEHbl OJMH — JIBa HEJOYeTa IpPH OCBEIIEHWH OCHOBHOIO COJEp)KaHMSI OTBETA,

WCIIPABJIEHHBIE [TOCIIE 3aMEYaHUs YUUTEs;
e JIOMYIIEHHI OIMOKA WK O0Jiee IByX HE0YETOB IPU OCBEIICHUN BTOPOCTEIIEHHBIX BOIIPOCOB
WM B BBIKJIQJKAX, JIETKO MCIPABJICHHBIE MOCIE 3aMEUaHUs YUUTEIs.
OT1MmeTKa «3» CTaBUTCS B CIECIYIOLIUX CIydasx:
® HEMOJIHO PacKpbITO COJiep)KaHHWe MarepHuaia (CoaepiKaHHWe M3JI0KEHO (parMeHTapHo, He
BCET/Ia MOCJIE0BATENbHO), HO MTOKa3aHOo 00Illee MOHUMAaHKUEe BOTIpOCca U MPOIEMOHCTPHUPOBAHBI YMEHUS,
JOCTaTOYHbIE JJIsi YCBOGHHUS MporpaMMHOro Marepuana (ompegeneHsl «TpebGoBaHusIMU K
MaTeMaTH4eCKON MOArOTOBKE 00yJaIONIMXCs» B HACTOSALICH MporpaMMe o MareMaTHKe);
® UMENUCh 3aTpyJHEHUS WM [JOMYIIEHbl OIIMOKM B OMNpPENEICHUH MaTeMaTUYECKOM
TEPMHUHOJIOTHH, YepTeXaX, BBIKIAJKaX, HCIPABICHHBIC IOCIIE HECKOJbKMX HAaBOJALIUX BOIPOCOB
YUUTENS;
® VUYEHUK HE CIpaBUJICSI C NPUMEHEHHEM TEOpUU B HOBOM CHUTyallUM NpPHU BBINOJIHEHUU
MPAKTUYECKOT0 33aJJaHusl, HO BBITOJIHUI 3aJJaHusI 003aTEIbHOTO YPOBHS CJIOXKHOCTHU IO JaHHOU TEME;
e I[pu JOCTATOYHOM 3HAHUM TEOPETHUUYECKOTO MaTepuaia BbISBIEHA HEJIOCTAaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBHIKOB.
OTMmeTKa «2» CTaBUTCS B CIAEAYIOLIUX CIydasx:

® HE PacCKpBITO OCHOBHOE COJIep)KaHue Y4eOHOTO Marepuaa;

e OOHApy)KeHO HE3HAHUE YYEHHKOM OoJiblledl uiaum Haubosiee BaXHOW 4YacTH y4eOHOTO
Martepuana;

e JIOMYIIEHBbl OIMMOKA B OMNpPENCICHUU TMOHSITHHA, MPH HCIOJIb30BAaHUM MaTeMaTH4YeCKON
TEPMHUHOJIOTHH, B PHUCYHKAaX, dYepTexax WIM Tpadukax, B BBIKIQJKAX, KOTOpbIE HE
WCIIPABIIEHbI MOCIIE HECKOIBKUX HABOSAIIMX BOIIPOCOB YUUTETISI.

OtmeTka «1» cTaBUTCS, €CIH:

— YYEHHK OOHapyXWJ MOJHOE€ HE3HAHHE M HETMOHMMAaHUE U3y4aeMOTo y4eOHOro marepuala

WJIY HE CMOT OTBETUTH HU Ha OJIMH U3 MOCTABJIEHHBIX BOIIPOCOB M0 U3YUYEHHOMY MaTepHaly.
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O0mas kaaccuukanus ommnodOK.
[Tpu oueHke 3HaHUI, YMEHHI M HABBIKOB OOYUYaIOLINXCS CIEAyeT YUUTHIBATh BCe OMIMOKHU (TpyObie
1 HerpyObIe) ¥ HEAOYETHI.
I'pyObiMu cuuTaroTCsl OIIUOKH:

— HE3HAHUE OIPEJCJICHHS OCHOBHBIX IOHSATHUM, 3aKOHOB, IIPaBWJI, OCHOBHBIX IIOJIO)KEHU M
TEOpHUH, He3HaHUE (OPMYJI, OOIIECTIPUHATHIX CUMBOJIOB 0003HAYEHUN BEITUYMH, €IUHUIL HX
U3MEpPEHUs;

- HE3HAHWE HAUMEHOBAHUIN €MHULl U3MEPEHMUS;
- HEYMEHHUE BBIICIUTH B OTBETE IJIaBHOE;
- HEYMEHHE IPUMEHSTh 3HaHUSI, aJITOPUTMBI JUIs PELLICHUS 3a/1a4;
- HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IIEeHNUS;
- HEYMEHHE YUTATh U CTPOUTH IPaPUKH;
- HEYMEHHUE I0JIb30BaThCs IEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
- MOTepsl KOPHSI UM COXpaHEHHE TOCTOPOHHETO KOPHS;
- oTOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;
- paBHO3HAYHbIE UM OIINOKH;
- BBIYHMCIIUTENbHbIE OIIMOKH, €CJIM OHU HE SIBIISIOTCS OTHUCKOM;
- JIOTUYECKHE OITHOKH.
K Herpy0ObIM ommmOKkaM ciie1yeT OTHECTH:
- HETOYHOCTh (OPMYIUPOBOK, OMNPENEICHUN, MOHATHH, TEOpUil, BbI3BaHHAs HEMOJIHOTOM
O0XBaTa OCHOBHBIX IMPHU3HAKOB OMpPENENISIEMOr0 MOHATHS WM 3aMEHOM OJHOTO - JBYX M3 3THX
MIPU3HAKOB BTOPOCTENIEHHBIMH;
- HETOYHOCTH rpaduka;
- HEpalMOHAIbHBIA METOJ PELICHMs 33Ja4d WJIM HEAOCTATOYHO IMPOJyMaHHBIN IJIaH OTBETa
(HapylIeHue JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENIEHHBIMHU);
- HepalmoHaIbHBIE METO Bl PAOOTHI CO CIIPABOYHOU U JPYTOU JTUTEPATYPO;
- HEyYMEHHUE pelllaTh 3aJja4M, BBIMOJIHATH 331aHUs B 001I[EM BUJE.
Henouerammu sABistoTCSA:
- HepalMoHaIbHbIE IPUEMBI BHIYUCIECHUH U TPe0Opa30BaHMUii;
- HeOpeKHOE BHITIOJTHEHHE 3alKiCce, YepTeKel, cXeM, rpapuKoB.
Kontpouas 3YH npennaraercs npu npoBeIeHUA MaTeMAaTUYECKUX JUKTAHTOB, IPAKTUYECKUX pa-
00T, CAMOCTOSITENTFHBIX pad0T 00YYAIOUIEr0 U KOHTPOJIUPYIOIIET0 BUAA, KOHTPOJIBHBIX paboT.
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