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IMosicHuTeIbHAS 3aNIMCKA K padoyeil mporpamMmme 1o ajaredope 7 Kiacc

Hacrosmas pabowass mporpamMma mo anreOpe st 7 Kiacca COCTaBlieHa Ha OCHOBE
OyHIAMEHTATFHOTO Spa cojepx)aHus o0mero obpazoBanuss u TpeboBaHUU K pe3ylbTaTam
OCBOEHHUSI OCHOBHOW 0011€00pa30oBaTeNbHON MpOrpaMMbl OCHOBHOIO 00IIEro 00pa30BaHUA,
npeacTaBieHHbIX B dDexepaqbHOM TroOCylapcTBEHHOM 00pa3oBaTelNbHOM CTaHIapTe OOIMIEero
o0pa3oBaHus, C yYETOM IIPEEMCTBEHHOCTH HAa OCHOBAaHHUH CJEAYIOIINX HOPMATHBHBIX MPAaBOBBIX
JIOKYMEHTOB:

—3akona PO ot 10 uromst 1992 roga Ne3266-1 (pexn. ot 27.12.2009r.) «O6 06pa3zoBaHUN»;

—®denepanbHOTO KOMIIOHEHTA TOCYApPCTBEHHOTO CTaHAapTa CpeaHero (MOJHOro) oOIIeTo
00pasoBaHus, YTBEPKACHHOTO IpuKa3oM MuHucrepcTBa oopazoBanus PO ot 05.03.2004 Ne1089;

—IIpukaz MOuH P® Ne1897 ot 17.12.2010r. «O6 yrBepxkaennun ®I'OC OOO» n.18.2.2;

—COopauk paboumx mnporpamm. 7-9 kmaccel. IlocoOue mnma yuurteneit oOmieoOpa3oBar.
yupexaenuit / coct. T.A.bypmucrposa. — M.: Ilpocsenienne, 2012).

—@enepanbHOro  mepeyHss Y4eOHUKOB, PEKOMEHJOBAHHBIX WU  JOMYIICHHBIX K
MCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM IIpoliecce B 00pa30BATENbHBIX YUPEKIACHUSAX, 0a3MCHOTO
yueOHOro  mjaHa, TEMaTHYeCKOro IUIAaHMPOBaHMs ~ y4eOHOro  Marepuaia, C  Y4eToM
PEEMCTBEHHOCTH.

—B Hell Takke YYMUTHIBAIOTCS OCHOBHBIE HJEU M MojoxeHus I[Iporpammbl pa3BUTHUS U
dbopMupoBaHUs YHUBEpPCATbHBIX yueOHbIX nericteuil (Y'Y /1) mist ocHOBHOTO 00111ero 00pa3oBaHusl.

PaGouas mporpamma ydyeOHOTO Kypca mo anrebpe ansi 7 Kiacca COCTaBlieHA TaKkKe B
cooTBeTCTBUU C [IpumepHOI mporpaMMoii OCHOBHOTO 0011ero oopa3zoBanus (0a30BbId YPOBEHb) C
yuetoM TpeboBaHuil ¢enepanbHOr0 KOMIIOHEHTAa TOCYJAapCTBEHHOTO CTaHIapTa  OOIIero
oOpa3oBaHusl U Ha OcHOBe aBTOpckoil mporpammsel FO. H. MakaperueBa. Ilporpamma npusBana
COJICHCTBOBATh (POPMHUPOBAHUIO KYJIHTYPHOTO YENIOBEKa, YMEIOIIEr0 MBICIUTh, MOHUMAIOLIETO
UJCOJOTHI0  MaTeMaTHYeCKOro  MOJEIMpPOBAaHUS  pEAIbHbIX  IPOLIECCOB,  BIAJICIOLIETO
MaTEeMaTUYeCKUM  S3BIKOM, KaK  SI3bIKOM, OpPTaHH3YIOIIMM  JIeATeIbHOCTh,  YMEIOIIETO
CaMOCTOSITENIbHO J00bIBaTh HH(OpPMAlMIO U TOJb30BaThCS €10 Ha MPAKTHUKE, BIAJICIOLIETO
JUTEPATypHOU pEUYbI0 M YMEIOLIEro B Cilydae HEOOXOJUMOCTH IOCTPOUTH €€ IO 3aKOHaM
MaTeMaTUYECKOUN peUu.

B mporpamMe ompeseneHa TOCIEIOBAaTENIbHOCTh HM3YyYEHHUS MaTepuala B paMKax
CTaHJapTa JUIsl CTaplied MIKOJIBI U MyTH (OPMHPOBAHUS 3HAHWHA W yMEHUH, HEOOXOAMMBIX IS
NPUMEHEHUS B TMPAKTUYECKOW JeATeIbHOCTH, H3YyYEHUS CMEXKHBIX IUCIMILIUH, MPOJIOIKEHUS
0o0pa3oBaHUs, a TAKXKE Pa3BUTHS YUaLIUXCS.

W3 OCHOBHBIX COJEPKATEIbHO-METOMUYECKIX JUHUN MIKOIBFHOTO Kypca anreOpbl
NPUOPUTETHON B IPOTpaMMe SIBIISIeTCS PYHKIMOHANBHO-Tpaduyeckast THHUS.

Jlannast paboyasi mporpamMma paccuuTana Ha 1 roj], mpeuMyIIeCTBEHHO Ha alrOPUTMUYECKUIT
ypoBeHb. IIporpamMmma KOHKpPETH3UPYET COJIEp)KaHUE TeM O0pa30BaTEIbHOrO CTaHAApTa U JAeT
PUMEpPHOE pacrpeieieHne y4eOHbIX YacoB 0 pa3jiesiaM Kypca B COOTBETCTBUH C METOHMUECKUMHU
PEKOMEH/IAIUSIMI  aBTOPOB  YUEOHO-METOJMYECKOTO KOMIUIEKTa JUISI HW3YYeHHs TpeAMETHOU
obnmactu «Matematnka W uH(OpPMATHKa» IS y4allUXcs 7 KIAcCOB OOIIe00pa3oBaTeIbHOTO
YUPEKACHUS, B COCTaB KOTOPOTO BXOJIAT:

Jna yvawuxcs:

1. Maxkapsrues, FO. H. AnreOpa: yuebHuk /i 7 kiiacca o61eo0pa3oBaTesibHbIX yupexaenui / 0.
H. Makapsiues, K. 1. Hemkos, H. I'. Munmtok, C. b. CyBopoBa; oz pea. C. A. TenskoBckoro. -
M.: Ilpocsewmenue, 2013.

2. JlumakTHaeckue MaTepuaitbl mo anredpe mis 7 kimacca / B.M. Xoxos, FO.H. Makaperaes,H.T'.
Mungtok. — M.: IIpocsemenue, 2014.

3. Anre6pa: dumakt. matepuansl s 7 ki / JI. Y. 3BaBuy, JI. B. Ky3nenosa, C. b»CyBoposga. -
M.: Ilpocsemienue, 2013.

s yaumens:



1. Makapsrues, 1O. H. Anre6pa: yuebnuk myist 7 kiacca o0meodpa3oBaTenbHbIX yupexaenui / 0.
H. Makapsrues, K. . Hemkos, H. I'. Munmiok, C. b. CyBoposa; o pen. C. A. TensikoBckoro. -
M.: IIpocBemienue, 2013.

2. N3yuenne anrebpsl B 7—9 kinaccax: mocobue mnsi yuurenei / FO. H. Makapsriues, H. T.
Munmiok, C. b. CyBopoBa. — M.: IIpocBemenue, 2014,

3. Jlumaktuyeckue Marepuaisl mo anredpe ans 7 kinacca / B.M. Xoxos, FO.H. Makapserues, H.T'.
Munmtok. — M.: [Ipocsemenue, 2014.

4. Anrebpa: Qunakt. matepuanst aiis 7 k. / JI. Y. 3BaBuy, JI. B. Ky3nenona, C. b»CyBoposa. -
M.: IIpocemienue, 2013.

5. IIporpammer 0011e00pa30BaTENbHBIX yupekaeHU. Anreopa. 7-9 kinaccel. CocTaBUTEIb:
bypmuctposa T.A. — M.: IIpocBemenue, 2012 r.

6.27eMeHTBI CTaTUCTUKH U Teopuu BeposiTHocTel aBTopsl FO.H. Makapsrues, H.I'. Munaiok; oz
penakuueit C.A. Tenskockoro. M., IIpocsenienue 2013 r.

Y4eOHMK COOTBETCTBYET TpeOOBaHHMAM CTaHAAPTa MO Kypcy anreOpbl. OTIMYUTENTbHBIMU
OCOOCHHOCTSIMU yueOHMKa SBIIAIOTCS pPalMOHAIBHOE COYETaHME YETKOCTH U JIOCTYIMHOCTHU
U3JI0KEHUs, PHOPUTETHOCTh (DYHKIIMOHAIBHO-TPApUUECKOW JIMHUHU, HAJIMYHE OOJIBIIOrO YHCIia
MPUMEPOB C MOAPOOHBIMH PEIICHUSIMH.

CTpykTypa 10KyMeHTa

CTpyKTYpHBIMU  3JIEMEHTaMu pabodeil mporpamMmbl  SIBISIFOTCSI:  TUTYJIbHBIA  JIUCT;
MMOSACHHUTCIIbHASA 3allMCKa;, OCHOBHOC COJICPIKAHUC y‘I66HOI‘/‘I nporpaMmbl € pPaCIIpCaCICHHEM
y4eOHBIX YacOB IO paszfenaM Kypca M PEeKOMEHAyeMas IOCIEA0BAaTeIbHOCTh U3YyYEHUS TEM H
pas3aciioB; I/IH(I)OpMaI_II/IH 00 HCIIOJIb3YCMOM y‘Ie6HO-MeTOI[I/I‘IeCKOM KoMmILiekTe. M3noxKeHbl noeian n
3amaun  OOy4YeHHs, OCHOBHBIE TpeOOBaHMS K YPOBHIO IOATOTOBKHM YYAaIIUXCS C YyKa3aHHEM
JIMYHOCTHBIX, MCTAIIPCAMCETHBIX W MPCAMCETHLIX PE3YJIbTATOB OCBOCHUSA KypCa anre6p1>1 7 knacca.
HporpaMMa COACPKUT TCMATHYCCKOC INIAHUPOBAHHUEC C YKA3aHUCM TEMBI U THUIIA YPOKA, a4 TAKKC
OCHOBHBIX BHIOB yqe6H0171 ACATCIIBHOCTH HW  IUIAHUPYEMBIX PE3YJIbTATOB; IIPOrpaMMHO-
MeTOM4YecKoe 00ecredeHre; KOHTPOJIbHBIE TapaMETPhl OLICHKH JOCTHXKEHUMN; CITUCOK JINTEPATYPHI;
MMPUMEPHBIC KOHTPOJILHLIC pa60TBI; MEpCUCHDb WEB-caiiTos JJIA JOIIOJIHHUTCIIBHOT'O O6pa3OBaHI/I5{ I10
MpeAMETy, TMepeueHb TeM IMPOEKTOB, pedeparoB, HCCIETOBATEIBCKUX padOT MO MPEIMETY,
OIMHUCaHUC y‘le6H0-MeTOI[I/I‘-ICCKOl"O 1 MaTCpHUAJIbHO-TCXHUYCCKOT'O obecreyeHus..

O01mas xapakTepucTuKa y4e0HOro npeaMera, Kypca

B kypce anreOpbl 7 Kilacca MOXXHO BBIJICJIUThH CJIEIYIOIIUE OCHOBHBIE COJEpXKaTelbHbIE
JUHUM: apudMeTHKa; 3JIEeMEHTBl anreOpbl; BEpPOSATHOCTh M cTaTHCTHKa. Hapsny ¢ 3tuM B
COJiepKaHUEe BKIIIOUEHB! JIOTMOJHUTENIbHBIE TeMbl MOJ pyOpuKol «J{is Tex, KTO XOueT 3HaTh
0oJbIIe», YTO CBA3AHO C peanu3anueil Ieneill OOIEeMHTEIEKTYalbHOTO M OOLIEKYJIbTYPHOTO
pasButus ydamuxcs. ColepikaHue KaKIOW M3 ITHUX TEM pa3BOPAYMBAETCS B COACPKATEIBHO-
METOJIMYECKYIO JIMHHIO, IPOHU3BIBAIONIYIO BCE OCHOBHBIE COAEPKATEIbHBIEC JIMHUN U CIIY)KUT IIeNIN
OBJIAJICHUS YYalllUMUCS HEKOTOPBIMU JJIEMEHTAMH YHUBEPCAJIBHOTO MAaTEMaTHYECKOIO S3bIKA W
BJIQJICHUS OMNpEJEIEHHBIMA HaBbIKaMHU, a TaK)KeCIOCOOCTBYET CO3/IaHHI0 OOIIEKYJIbTYPHOTO
TYMaHHUTapHOTO ()OHA U3YUEHUs Kypca.

Copepxanuve JTUHUH «ApuUpMETHKa» CIYKUT (YyHIaMEHTOM JUIsl JajJbHEHIIEero HU3y4eHHs
yYaIIMMHUCS MaTeMaTHMKH M CMEXKHBIX JUCHUIUIMH, CIIOCOOCTBYET pa3BUTHIO HE TOJBKO
BBIUMCIIUTENbHBIX HaBBIKOB, HO U JIOTHYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHHUSI TIOJIB30BATHCS
QITOPUTMAaMH CHOCOOCTBYET Pa3BUTHIO YMEHHMH IUIAHMPOBATh M OCYLIECTBIATH JAEATEIbHOCTS,
HAIpaBJIEHHYI0 Ha pelleHHe 3aJay, a TakkKe TMPUOOPETeHHI0 TMPAKTUYECKUX HABBIKOB,
HEOOXO/IMMBIX B TOBCETHEBHOM JKU3HU.

Copepxanue JUHUH «IJIEMEHTHI anreOpbl» CHCTEMaTHU3UPYeT 3HAHUS O MaTeMaTH4YeCKOM
A3bIKE, TIOKA3bIBasl IPUMEHEHHE OYKB /7151 0003HAYCHMS YMCEI U 3alUCH CBOMCTB apu(METHUECKUX
JIEHCTBHM, a TAKXKE JUTSI HAXO0XKJACHHUS HEU3BECTHBIX KOMITIOHEHTOB apU(PMETHIESCKUX JTCUCTBUI

JIunust «BeposSTHOCTh U CTATHCTUKA» - 003aTeIbHBII KOMIIOHEHT IIKOJIBHOTO 00pa30BaHus,
YCUJIMBAIOIIUHI €r0 MPUKJIAJHOE U MPAKTHYECKOE 3HAYCHHE. DTOT MaTepuasl HeOOXOAUM, MPEexae
BCEro, A1 (JOPMHUPOBAHUS Y yHaIUXCsl PYHKLIMOHAIBHON IPaMOTHOCTH — YMEHUS BOCIPUHUMATh
U KPUTUYECKH aHAIM3MPOBATh WH(POPMALMIO, MIPEJCTABICHHYIO B PAa3JIMYHbIX (popMax, MOHUMATh
XapakTep MHOTUX PEalbHbIX 3aBUCHUMOCTEH, IPOM3BOAUTH IpocTelme pacueTsl. [Ipu usydenun
BEPOSTHOCTH M CTATUCTHKH OOOTAIAIOTCA NPEACTABICHUS O COBPEMEHHON KapTHHE MHUpPa U



METOAAX €ro ucclefoBaHus, (OPMUPOBAHMS IOHMMAHMS POJIM CTATUCTUKU KaK HCTOYHUKA
COLMAIBHO 3HAYMMOMN MH(OPMAIIMH U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOATHOCTHOTO MBIIILICHUSI.

Kypc anreOpsl 7 kiacca XapaKTepU3yeTCs MOBBIIIEHUEM TEOPETHUYECKOro OOyueHwus,
MOCTETICHHBIM YCHJICHHEM pOJIM TEOPETUYECKUX OOOOIMIEHNH U JEeIyKTUBHBIX 3aKITIOYCHHMH.
[TpuknasHas HampaBIEHHOCTh Kypca OOECIeuMBAaeTCsi CHCTEMaTHMYECKUM OOpalleHueM K
[IpuMepaM,  pacKpbIBAIOIIUM  BO3MOKHOCTM  IIPUMEHEHHs  MaTeMaTUKH K  H3Y4YEHUIO
JEHUCTBUTEIBHOCTH U PELICHUIO IPAKTUYECKUX 3a/a4.

IIeJ'll/I U3YYCHUA MaTEMAaTUKHN
B nanpaenenuu nuunocmnozo pazeumus:
1) pa3BuTHE JOTMYECKOTO M MPAKTHUYECKOTO MBIIUICHHS, KYJIbTYphl pe4YH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
2) popmupoBaHUE y YYalIUXCSl UHTEIUIEKTYalbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MPEOOICHHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX M3 OOBIIEHHOTO OIBITA;
3) BocnuTaHWe KayecTB JMYHOCTH, OOECIEUMBAIOIIUX COLMATIBHYI0O MOOMIBHOCTH, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITEJIbHBIC PEIICHHUS;
4) QopmupoBaHHE KayecTB MBIIUICHUS, HEOOXOAUMBIX MJid aJalTallid B COBPEMEHHOM
MH(OPMaLlMOHHOM OOLIECTBE;
5) pa3BuTHE UHTEpeca K MaTeMaTHYeCKOMY TBOPUECTBY M MaTEMAaTHYECKUX CIIOCOOHOCTEH.
B npeomemnom nanpaenenuu:
1) oBnaseHne MaTeMaTHYECKHUMH 3HAHUSAMU M YMEHUSMH, HEOOXOIUMBIMHU AJSl MPOJOJDKEHHS
o0yudeHus: B 00111€00pa30BaTEIbHbIX YUPEKIACHUIX, U3YUEHUE CMEKHbBIX TUCIUIUINH, IPUMEHEHUS
B MTOBCE/IHEBHOI JKU3HH;
2) co3mamme (QyHAaAMEHTAa JUISI MaTEMaTHYECKOrO pa3BUTHs, (DOPMHpPOBAHHMS MEXaHHU3MOB
MBILUICHUS, XapaKTePHBIX 11 MAaTEMaTUYECKON e TeIbHOCTH.
B memanpeomemnom nanpaenenuu:
1) dbopMmupoBaHue MpeACTaBICHUM O MaTeMaTHKE KaK 4acTh OOIIeueIOBEYECKON KyIbTYpHI, O
3HAYMMOCTH MAaTEMATHKHU B PA3BUTHH I[IUBUIU3AIMH U COBPEMEHHOTO 00IIIEeCTBA;
2) pa3BuUTHE TIPEACTaBICHUI O MareMaTuke Kak (opMme oOmucaHus U MeETOoJe MO3HAHUS
JNEHCTBUTENBHOCTH, CO3JaHHE YyCJIOBMM s  NPUOOPETEHUs  IEPBOHAYAIBHOIO  ONBITA
MaTeMaTUYeCKOro MOJAEIUPOBAHHS;
3) dopMupoBanue OOMIMX CIOCOOOB WHTEIUICKTYaTbHOW JEATETbHOCTH, XapaKTEPHBIX s
MaTEeMaTHKH U SBJISIONINXCS OCHOBOM MO3HABATENbHOM KYIbTYphI, 3HAUMMBIX JUIS pa3IHUYHBIX chep
YeJIOBEUECKON NeSITEIILHOCTH.
Mesicnpeomemmuuie céasu.

1. Anrebpanyeckue BBIPAKEHUS — BCTpedaloTcs B (U3MKE MPU H3YUYEHHUU TEMBI:
['panynpoBanue NpyXUHBI U U3MEPEHUE CHII JTUHAMOMETPOM.

2. Tema OpHOUYNEHBI W MHOTOYJIEHBI BCTPEUYAETCS B XHMHUHM TMPU HU3YYCHUH TEMBI
Pa3mepsl Mmosekyi.

3. CreneHb ¢ HaTypaJIbHBIM MoOKa3zaTeneM, CTaHAapTHBIN BU OJHOWICHA, Y MHOKEHUE
OJIHOYJIEHOB, MHOTOYJIEHBI, MpHUBEACHUE MOA00HBIX, CIOXKEHHEe W BBIYUTAHHE MHOTOYJICHOB,
YMHOXXEHHE Ha YHCIO W OJHOWIEH, JleleHue OJHOYIEHOB M MHOTO4YJIEHOB, PasnokeHue
MHOTOYJICHOB Ha MHOXHTENU — B (DU3MKE COOTBETCTBEHHO MPHU MU3Y4YECHUU TeM: EJMHHIIBI Macchl,
W3mepenune o0bemMoB Ten, M3MepeHne mMacchl Tena Ha pbluaxHbIX Becax, OmnpeneiaeHue IIOTHOCTH
TBepAOro Tena, [ 'paduueckoe H300pakeHUE CHJI, MOMEHT CHJbl, PaBHOMEpHOE IBUKECHHE,
B3auMmopeiicTBue Ten, Macca, iI0THOCTh, PaboTa, MottHOCTS, SHEprus, KIIT/I.

eab u3y4yeHus1 Kypca ajaredpbl B 7 Kiaacce
[{enpro n3yueHus Kypca anredpsl B 7 Kiacce sSBISETCS:

e chopMHpoBaTH ~ NPAKTHUUECKUE  HABBIKM  BBIIOJHEHUS  YCTHBIX,  NUCHbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUMCICHUHN, Pa3BUTh BHIYUCIUTEIbHYIO KYJIbTYPY;

e OBJIQJIETh CUMBOJIMYECKUM SI3BIKOM aireOphl, BbIpaboTaTh (HopManbHO-ONEPATUBHbBIE
anreOpanyeckre YMEHUS U HAaydyUTbCsd MPUMEHATh HMX K PEHICHHUI0 MaTeMaTHYecKHX U
HEMaTeMaTUYeCKUX 3a/1a4;

e U3YYUTh CBOWCTBA W TpadUKd »3IEMEHTAPHBIX (YHKUUH, HAYYUTHCS UCIIOIb30BATh
¢byHKIIMOHAIBHO-TpaduUecKue NpeCTaBIeHUs AJIs ONMCAHUS U aHAJIM3a PeaIbHbIX 3aBUCUMOCTEHH;



e Pa3BUTH JIOTUYECKOE MBIIUICHHE U PeUb — YMEHHUS JIOTMYECKH OOOCHOBBIBATH CYKJICHUS,
MIPOBOJIUTH HECJIOXKHBIE CHCTEeMAaTU3allUK, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, UCIOIH30BAThH
pa3inuHble S3bIKM MaTeMaTUKH (CIOBECHBIM, CUMBOJUYECKHM, rpadudyecKuil) g WLTIOCTPALUH,
WHTEpIpETalNK, APIYMEHTALIMH U JI0Ka3aTe/IbCTBA;

e chopmupoBaTh mpeAcTaBlieHUss 00 H3y4aeMbIX IOHATUSX M METOJaX KaK Ba)KHEHIINX
CpeCcTBaX MaTeMaTHUYE€CKOTr0 MOJICTUPOBAHUS PEAIbHBIX MPOIECCOB U SIBJICHUH.

B ocHoBe 00yyeHus MaTeMaTHKU JICKHUT OBJIAJICHHE YyYalIUMHCS CIEIYIOIIUMU BUIAAMH
KOMIIETEHIIMI: MPEIMETHOW, KOMMYHHKATHBHOH, OpPraHM3allMOHHOM W OOIIEKyIbTypHOH. B
COOTBETCTBUM C 3THMHM BHJAMHM KOMIIETEHIMH BBIJIEJICHBl OCHOBHBIE COIEPIKATEIbHO-LEIEBbIE
HarpaBjeHus: (JIMHUM) PA3BUTHS yYAIIUXCsl CPEJICTBAMHU MPEIMETa MaTeMaTHKa.

IlpenmerHass KoMmereHUMsl. 37€Ch TOJ MPEIAMETHOM KOMIIETCHIIMEH TMOHUMAETCS
OCBEJIOMJICHHOCTh IIIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTEMaTUYECKHX MPEJICTABICHUNA U
OBJIaJICHUE UMH OCHOBHBIMU NPEAMETHBIMH yMEHUAMU. DOPMUPYIOTCS CIEAyIOIIHe 00pa3yrolue
ATy KOMIIETEHLHIO TMPEACTABJICHHUS: O MATeMaTH4YeCKOM S3bIKE KaK CpPEJCTBE BBIPAXKEHUS
MaTE€MaTUYeCKNX 3aKOHOB, 3aKOHOMEPHOCTEW M T.A.; O MAaTreMaTH4eCKOM MOJEIIMPOBAHUU KakK
OJIHOM M3 B@XHBIX METOJOB TMO3HaHUS Mupa. DOPMHUPYIOTCS CIEAYIONIUE O00pa3yIolue 3Ty
KOMIIETCHIIMIO YMEHHS: CO3[1aBaTh MPOCTEUIINE MaTeMaTHYeCKHe MOJeid, paboTarh ¢ HUMH U
MHTEPIPETUPOBATh IOIYYECHHBIE PE3yNbTaThl; NMPUOOpPETaTh W CHUCTEMAaTU3UpPOBATh 3HAHUSA O
croco0ax perieHusT MaTeMaTHYeCKUX 3ajad, a TakKe MPUMEHSITh STH 3HAHUA U YMEHUS A
pELIeHUs] MHOTUX KU3HEHHBIX 3a7a4.

KoMMyHnKaTUBHAsi KOMIETeHIUsl. 37eCh T0J KOMMYHHMKATUBHOW KOMIETCHIUEH
MOHUMAaeTcs CHOPMHUPOBAHHOCTh YMEHHSA SCHO M YETKO U3Jaratb CBOM MBICIH, CTPOHTH
apryMEHTHPOBAHHBIC PACCYXKIACHHS, BECTH TUAJIOT, BOCIPUHUMAs TOUKY 3pEHHUSI COOECEIHUKA U B
TO K€ BpeMsi MOJBeprasi ee KpUuTHUecKoMy aHanuzy. DopMupyroTcs ciaenyronme oopa3yromme 3Ty
KOMIICTCHIIMIO YMEHUS: M3BJICKaTh MHPOPMAIUIO U3 PAa3HOTO POJia UCTOYHUKOB, IPeoOpa30BhIBas
ee Mpu HEOOXOUMOCTH B APYTUe POPMBI (TEKCThI, TAOTUIIBI, CXEMBI U T.1.).

OpraHu3aunoHHasi KOMIeTeHIUA. 37eCh TI0J] OPraHU3alMOHHOM KOMIIETCHIIUEH
MOHUMAETCs CHOPMUPOBAHHOCTh YMEHUS CAMOCTOSITENIbHO HAXOIUTh U MMPUCBAUBATh HEOOXOAMMBIE
y4amuMcsi HoBble 3HaHUsA. DOPMUPYIOTCS ClIENYIONIME 00pa3ylolue 3Ty KOMIETEHIIUIO YMEHUS:
CaMOCTOSITENILHO CTaBUTh yueOHYIO 3a/1auy (11e7b), pa30uBaTh €€ Ha COCTaBHBIC YACTH, HA KOTOPBIX
OyZeT OCHOBBIBATHCSI TMPOIIECC €€ PEIICHHs, aHATU3UPOBATh PE3yJbTAaT JCHCTBUSA, BBISBIATH
JIOTIYIIIEHHbIE OIIMOKA U HETOYHOCTH, UCIPABIATh UX U MPEACTABIATH MONYYCHHBIN pe3ynbTaT B
bopMe, JIerko JOCTYIHOMN JJI BOCIPUATHUS APYTUX JIFOJIEH.

OO01eKyJbTYpHAsI KOMIIETEeHIHS. 371ECh MO OOIMIEKYIbTYPHOM KOMITETEHIIUEH TOHUMAETCSI
OCBEJIOMJICHHOCTh IIKOJBHUKOB O MAaTEMAaTHKE KaK AJIEMEHTE OOIedYeIOBEeUEeCKOU KYIbTYphI, €€
MECTE€ B CHUCTEME JPYTUX HAyK, a TAKK€ €€ POJIM B Pa3BUTHM MPEACTABICHHI YeIOBEYECTBA O
IEJOCTHOW KapTuHe Mupa. DOpMUPYIOTCS CIEAYIONIHE O00pa3ylolme 53Ty KOMIIETEHIUIO
Mpe/ICTaBICHHs: 00 YpOBHE Pa3BUTHS MAaTEMaTHUKU HA Pa3HBIX UCTOPHUYECKUX ITAIax; O BHICOKOMN
MPaKTUYECKOW 3HAYMMOCTH MAaTeMaTHKH C TOYKH 3PEHHUS CO3JaHUS W Pa3BUTHUA MaTepHATbHOU
KYJIBTYPBI YEJIOBEYECTBA, a TaKKe O BAKHOW POJIM MATEMAaTHKH C TOYKH 3peHUs (POPMHUPOBAHUU
TaKUX 3HAYUMBIX YEpPT JUYHOCTHU, KaK HE3aBHCHUMOCTh HWKPUTHUYHOCTH MBIIUICHUS, BOJIS U
HAaCTONYMBOCTb B JIOCTUKEHUU LEIH U JIP.

B pamMkax yKa3aHHBIX JIMHUH PelIAITCH CJAeAYIOLIUe 3a4a4u:

¢ OBJIAACHUC CHUCTEMOM MaTeMaTHUYEeCKUX 3HAHUM U yMCHPIfI, HCO6XOI[I/IMLIX AJId IPpUMCHCHUA
B HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, U3YUCHUA CMCKHBIX JUCIHUIIINH, IPOJOJDKCHUA 06pa3013aHH$[;

® (I)OpMI/IpOBaHI/IC HHTCIIICKTA, a TaKXKC JIMYHOCTHBIX KAa4C€CTB, HCO6XOI{I/IMBIX YCJIOBCKY IS
HOHHOHGHHOﬁ JKU3HHU, pa3BHBACMBIX MaTEMaTHUKOM: SICHOCTH M TOYHOCTH MBICJIN, KPUTUYHOCTHU
MBIINUJICHUS, HWHTYUIIUHU, JIOTUYCCKOIO MBIIUICHUA, 3JICMCHTOB aHFOpHTMquCKOﬁ KYJbTYPBHI,
MIPOCTPAHCTBEHHBIX MPEICTABIICHU, CTOCOOHOCTH K MPEOIOICHUIO TPYIHOCTEH;

* GopmupoBaHue TpeACTaBIeHUH 00 UAESIX U METOJaX MaTeMaTHKH KaK YHHUBEPCAIHLHOTO
A3bIKA HAYKH U TEXHUKH, CPEACTBA MOJACIIMPOBAHUSA SIBJICHUM U IIpONECCOB;

¢* BOCIIMTAaHHMC OTHOIICHHMA K MATCMATHKEC KaK K 4YaCTu 06H.[C‘I€JIOB€‘I€CKOI71 KYJbTYPBI,
dbopMHUpOBaHKE TOHUMAHUSI 3HAYUMOCTH MaTEeMaTHUKH ISl HAyYHO-TEXHHYECKOTO Mmporpecca.

OcHoBHBbIE (pOPMBI, TEXHOJIOTHMH, METO/IbI 00y4eHHs, TUIIBI YPOKOB



®opMbl OPraHU3aNNM y4eOHOT 0
npouecca:

® UHIUBUIYyalbHbIE,

® TIpYMIOBHIE,

® UHIUBUIYaIbHO-TPYIIOBLIE,
e (poOHTAIBHEIE,

® KJIACCHBIC U BHEKJIACCHBIE.

IloBTOpEeHUE HA ypOKAX MPOBOAUTCS B CJAEAYHOLIUX
BUIAX U (popmax:

® TIOBTOpPEHHE U
MaTepuaia,;
pa30op U aHaU3 JOMAITHETO 33 aHHUS,
YCTHBIN CYET;
MaTeMaTUUYCCKUM JUKTAHT;
caMmocTosTeNbHas paboTa;

KOHTPOJIb TEOPETUUCCKOI'O

® KOHTPOJIBHBIE CPE3EI.
Oco0oe BHUMaHUE YACIACTCA IOBTOPCHUIO IIPU IMPOBCACHHHN CaMOCTOATCIbHBIX H

KOHTPOJILHBIX PadoT.

OcHoBHO# (hopMOIl Opranuzanuy yueOHOro mpolecca sBiIeTcs: KJIacCHO-ypo4Has cuctema. B
Ka4eCTBe JIOTOJHUTENIBHBIX ()OPM OpraHU3aluu 00pa30BaTEIbHOTO MPOLIecca MO JaHHOM
IIporpamMme UCIOJIb3yeTCsl CUCTEMa KOHCYJIbTAllMOHHOMN MOEPKKH, MHANBUAYAIbHbIX 3aHATUH,
paboTa yyamuxcs ¢ UCIOJIb30BaHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX TeXHOJIOTHI. Opranu3anus

COIIPOBOKACHUA YUAIUXCA HAIIPABJICHA HA:

— CO3/1aHHE ONTHUMAJIbHBIX YCIOBUN O0yUEHUS;

— MCKJIIOYEHHE IICUXOTPABMUPYIOLIUX (PaKTOPOB;

— COXpaHEHHE IICUXOCOMATHYECKOT0 COCTOSIHUSA 3J0POBbS yJalUXCS;
— Ppa3BUTHE IOJOKUTEIBHON MOTUBALUU K OCBOCHHUIO IIPOIPAMMBI;

— pPa3BUTHE UHJIUBUYaIbHOCTU U OJAPEHHOCTH KAXKIOro peOeHKa.

OcHoBHast GpopMa opraHu3annu
o0pa3oBaTeIbHOIO Mpouecca

Buasbl

npeaycMaTpuBaeT NPUMeHeHHe CJIeyIoIMX
TEXHOJIOTHil 00y4eHust

* TPaAMUIMOHHASA KJACCHO-YPOYHAsI;

* HMIrpPOBbIE TEXHOJIOTHH;

* TexHouorusi npo61eMHO 00y4YeHUs;

* TEXHOJOrHH YPOBHEBOM
auddepenunanum;

* 310poBbecOeperammme
TEXHOJIOTUM;

» HUKT;

* TEeXHOJIOTHUsl Pa3BUTHUSA
KPUTHY€CKOr0 MbIILICHNS;

* HCCJIeA0BATEIbCKas AeITeJbHOCTbD.

Cpeau MeTo10B 00yueHHsI MPe00JIagal0T

* PpenpoaAyKTHBHO-NIPOAYKTHBHbIE;
* 00BSICHUTEIbHO-UJIIOCTPATHBHBIE.

3aHATHA NPEACTABISAIOT COO0H
NMPEeuMYIEeCTBEHHO

* KOMOMHUPOBAHHBIH THI ypoKa.

IIpo61eMHO-TONCKOBasI TEXHOJIOT U HccaenoBareabckas TexHoJiorust
TEeXHOJIOTUsI pa3BuTHS
KPHUTHYECKOI0
MBbIILIEHHUs
Cpennee apudmernueckoe, pasmax u Moaa, .9 | I'paduk pynkuuu, n.14 | OnpeneneHue
MennaHa kak cTaTUCTHYECKas XapaKTepucTuka, | [Ipsmas CTETEeHH C
n.10. IIPONOPLUOHAIIBHOCTD U | HATYpaJIbHbIM
3amannie PyHKIIMN HECKOJIBLKUMH (hOpMYyTamMH, ee rpaduk, m.15 nmokasaresem, 11.18
n.17 Jlunelinas QyHKIUS 1 OpnHowieH u ero
CJ10’)keHHME ¥ BBIYUTAHUE MHOTOYJIEHOB, 11.26 ee rpaduk, CTaHJIapTHBIN BU]I,




Bo3Benenue B kBaapar U B KyO CyMMBI U Paznoxenue m.21

Pa3HOCTH JBYX BBIPAXKEHMM, 11.32 MHOI'O4JICHA Ha MHorouseH u ero
PaznoxeHne Ha MHOYKUTEIH € TIOMOIIBIO MHOXHTEIH CIOCOOOM | CTaHAAPTHBIN BUJ,
dbopmyI KBagpaTa CyMMBI ¥ KBaJIpaTa pa3HOCTH, | rpynmnupoBkH, 11.30. n.25.

m.33. I'paduk nmuHEitHOTO

YMHOXeHHE Pa3HOCTH JIBYX BBIPRKEHUH Ha UX | YPaBHEHUS C JBYMs

cymmy, 11.34 NepeMeHHbIMU, 11.4 1

Pa3znosxeHne pazHOCTH KBaJpaToOB Ha
MHOKHUTEIH, 11.35

PaznoxxeHrne Ha MHOKUTEIIM CYMMBI i Pa3HOCTH
KyOOB, 11.36

Croco0 moacraHoBKH, .43

Croco0 cioxeHus, n.44.

Buabl 1 gopMbI KOHTPOJISI:

Buabl 1 popMbI KOHTPOJISA *  IPOMEKYTOUYHBII;
*  mpeaynpeauTebHbIN;
* KOHTPOJIbHbIE PadOTHI.

OueHunBaHme T0CTHKEHHUI 00y4AKOIIMXCS TPOUCXOIMNT I *  0oTMeTOK (5-TH 0a/LUIbHAS IIKA
MOMOLIM * Iloprdoano nocTHKEeHUI.

YC | YcrHblii cuér
@®P | dponTanbHas paboTa B Teyenue yueOHOro roga Ha ypokax OyaeT NpoBOAUTCH
MOHHMTOPHHTI:
CP | CamocrosarenbHas - BXOJJHOM KOHTPOJIb (CEHTSAOPB)
paborta
WP | UnguBuayanbHas - IPOMEKYTOUHBIA KOHTPOJIb (KOHEI OJIYroaus)
pabora
M/I | Maremarnueckuit - UTOTOBBIM KOHTPOJIb (Maii)
JUKTaHT
KP | KonTposabHas pabora

OueHnka JIaHUPyeMbIX pe3yabTATOB

CucremMa OLEHKHM JIOCTHIKEHUS IUIAHUPYEMBIX pEe3yJIbTaTOB  OCBOGHHMS OCHOBHOM
0o0pa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTI'O OOIIEro OOpa3oBaHMs MpEANojaraeT KOMHJIEKCHbLI
n00X00 K ouenKe pe3yibmamog 00pa3oBaHusl.

Cucrema OLIEHKM TIPEAYCMAaTPUBAET YPOGHEELI NOOXOOK COJNEPKAHHUIO OLEHKH U
UHCTPYMEHTAPUIO JUIsl OLIEHKH JIOCTI)KEHHS IUIAaHUPYEMbIX pPE3yJlIbTaToB, a Takke K
IIPEJICTAaBICHUIO U HHTEPIIPETALIMM PE3YIBTATOB U3MEPEHUH.

OaHuM W3 TPOSIBIIEHUH YPOBHEBOIO TOJXOJa SIBJISETCS OLIEHKAa WHIUBUIYaIIbHBIX
00pa30BaTEeNbHBIX JIOCTH)KEHUH Ha OCHOBE «METOJA CIIOKEHHs», MPH KOTOPOM (UKCHUPYETCs
JOCTHKEHUE YpPOBHS, HEOOXOAMMOIO JJsi YCHEIIHOIO MPOAOJKEHUS OO0pa3oBaHMSI U peajbHO
JOCTUTAEMOT0 OOJBIIMHCTBOM YyYalllUXCs, U €ro NpEeBbIIICHHE, YTO IO3BOJSET BHICTPAHBATh
VHUBUYaJIbHbIE TPACKTOPUM IBMXKEHUS C Y4ETOM 30HBI OJMDKaIIero pa3BUTHs, (pOpPMHUPOBATH
MOJIOKHUTEIbHYIO YIEOHYIO U COITUAIBHYIO MOTHBAIIHIO.

Oco0eHHOCTH OLIEHKH NPeIMETHBIX Pe3yJbTaTOB

OrneHka mpeIMeTHBIX Pe3yJIbTaTOB MPECTABIAET COOO0M OLEHKY TOCTHKEHUS 00yUJaroUUMCs
MJIAaHUPYEMBIX PE3YyJIbTAaTOB MO OTACIbHBIM MIPEAMETaM.




dopMHUpOBaHUE ITUX PE3YJIBTATOB 00ECIIEUMBAETCS 32 CUET OCHOBHBIX KOMIIOHEHTOB
00pa3oBaTeNBLHOTO Mpolecca — Y4EOHBIX MTPEIMETOB.

OCHOBHBIM 0OBEKTOM OLIEHKH NPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUH C TPEOOBAaHUSIMU
Cranpapra sSBIsIeTCSl CIIOCOOHOCTH K PEIICHUIO Y4eOHO-TI03HABATENBHBIX U y4eOHO-TTPAKTHYECKUX
3ajja4, OCHOBAaHHBIX HA M3y4aeMOM y4eOHOM MaTepuaie, C UCIOIb30BAHUEM CIIOCOO0B AEHCTBHIH,
PEJIEBAHTHBIX COJIEP/KAHUIO YUEOHBIX IPEAMETOB, B TOM YHCIIE META IIPEIMETHBIX
(mo3HaBaTEIbHBIX, PETYJIATUBHBIX, KOMMYHUKAaTUBHBIX ) AEHCTBUM.

Cucrema OLEHKM NPEIMETHBIX pE3yJbTaTOB OCBOCHHUS YYEOHBIX MPOrpaMM C YUETOM
YPOBHEBOI0O moaxoja, npuHsaroro B CraHmapre, mpearnosaracT BblaejeHHe 0a30BOro YpPOBHS
AOCTHKEHMH KaK TOYKH OTCYETa IIpU IIOCTPOCHUM BCEH CHUCTEMBI OLEHKM M OpraHU3aluu
UH/IUBUYaJIbHOW PabOThI ¢ 00YYarOLIUMHUCH.

PeanbHbie gOCTHXKEHHSI OOYUYaIOMIMXCS MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOTYT
OTJIMYATHCA OT HETO KAK B CTOPOHY IPEBBIIEHUS, TaK U B CTOPOHY HE TOCTH>KCHUH.

[IpakTrka TOKa3bIBACT, 4YTO VI OINWCAHMUA JOCTIDKEHHH OOy4aroIuxcs IeJIecoo0pa3Ho
YCTaHOBUTB CJIEAYIOIINE IISATh YPOBHEH.

Ba3oBblii ypoBeHb A0CTH:KEHHH — YPOBEHb, KOTOPBIA JEMOHCTPHUPYET OCBOCHHE YYEOHBIX
NeMCTBUM C OMOPHOM cHUCTEMOM 3HaHUI B paMKax Juana3oHa (Kpyra) BbLAEJICHHBIX 3ajiady.
OBnageHue 0a30BbIM YPOBHEM SBJSIETCS JIOCTATOYHBIM Ui MPOJOJDKEHHsS OOydeHus Ha
CIIEAYIONICH CTyNmeHH OO0pa3oBaHMsi, HO HE IO NPOPHILHOMY HampaBiIeHHIO. [lOCTHKEHUIO
0a30BOT0 YpOBHSI COOTBETCTBYET OTMETKA «YIOBJIETBOPUTENBHO» (MM OTMETKa «3», OTMeTKa
«3a4TCHOY).

[IpeBblieHre 6a30BOr0 ypOBHSI CBUAETENIBCTBYET 00 YCBOSHUM OIOPHOM CHUCTEMBbl 3HAHUM Ha
YPOBHE OCO3HAHHOI'O IPOM3BOJIBHOIO OBJIAJICHUS Y4€OHBIMU JECUCTBUAMHU, a TAKKE O KPYrozope,
mupoTe (Miau u3duparenbHOCTH) UHTEpecoB. LlenecooOpa3Ho BBIIEIUTH ClEAYIOIIKE JBa YPOBHS,
npeBbIAKIHE 0A30BbI:

*HOBBIIICHHBIH YPOBEHb JOCTWXCHMS IIJIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «XOPOIIO»
(oT™meTKa «4»);

*BBICOKMII YPOBEHb JOCTWXCHHS IUIAHUPYEMBIX pe3yJIbTaTOB, OLIEHKA «OTIMYHO» (OTMETKA
«5»).

[ToBBIIEHHBIT W BBICOKMUA YPOBHU JOCTHXKEHUS OTIMYAIOTCS MO TMOJHOTE OCBOEHUSA
IUIAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJEHHS YUeOHBIMU ACUCTBUSAMH M (HPOPCUPOBAHHOCTHIO
MHTEPECOB K JAHHOM MpPeAMETHON 00IacTH.

WuauBHyanbHble TPAEKTOPUU 00ydeHUs 00yUaIOIMXCsl, JEMOHCTPUPYIOIINX MMOBBIIIECHHBIN 1
BBICOKMM YPOBHU JOCTHXXEHHH, IerecooOpa3Ho ¢GoOpMUPOBATH € YYETOM MHTEPECOB 3TUX
oOyyaromuxcst ¥ UX IUIaHOB Ha Oynaymiee. Ilpn HanMuuM ycTOWYMBBIX MHTEPECOB K ydeOHOMY
IpeIMEeTy U OCHOBATEIbHOM MOATOTOBKU IO HEMY Takue 00ydaroIuecs MOTyT ObITh BOBJICUEHBI B
IPOCKTHYIO JEATEIBHOCTh MO TNPEAMETY M COPHEHTHUPOBAHBI HA MPOAOIDKEHHE OOY4YeHHUs B
CTapUIMX KJIaccax Mo JaHHOMY NpoduiIio.

JUig onMcaHus TOATOTOBKM YYalllMXCsl, YPOBEHb JOCTH)KEHUI KOTOpPBIX HMKe 0a30BOroO,
11€J1€CO000Pa3HO BBIACTUTH TAKXKE J1BA YPOBHSI:

*IIOHMKEHHBIIl YPOBEHb JJOCTI)KEHUI, OLIEHKA «HEYIOBJIECTBOPUTEIBHO» (OTMETKA «2»);

*HU3KHIl YPOBEHb JOCTHKECHHIA, OI[EHKA «IUT0X0» (0TMeTKa «1%»).

He noctuwxenue 6a30BOro ypoBHA (NOHMKEHHBIM M HU3KUH YPOBHM JTOCTHXKEHUIN)
¢bukcupyercss B 3aBUCUMOCTH OT 00bEMa M YPOBHS OCBOEHHOTO M HEOCBOEHHOTO COAEpIKaHUS
peaMeTa.

Kak mnpaBuiao, NOHM:KeHHBIH YPOBEeHb JIOCTH)KEHUN CBHUJIETEIbCTBYET 00 OTCYTCTBUU
cucreMaTHyeckoi 0a30BOM MOATOTOBKH, O TOM, YTO O0YYaIOIIUMCSI HE OCBOCHO Ja)Ke U MOJIOBUHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAWBAET OOJBIIMHCTBO OOYydYalOIIUXCS, O TOM, 4YTO
UMEIOTCS 3HAYUTEIbHbIE MpOOENbl B 3HAHMAX, dalibHeiimee oOydyeHue 3aTpynHeHo. Ilpu stom
00y4aromuiicss MOXET BBINOJHATH OT/ENIbHBIC 3a/laHusl MOBBIIMIEHHOTO YpoBHA. JlaHHas rpymmna
oOydaromuxcs (B cpelHeM B xoje 00yueHHs cocTaBisromas okoiao 10%) tpebyeT cnenuanbHOR
JTUArHOCTHKU 3aTpylHEHUH B OO0y4yeHHH, MpoOeloB B CcHUCTEME 3HAaHUM U  OKa3aHUU
IeJICHANPaBICHHONW TOMOIIH B TOCTHKEHUU 0a30BOT'0 YPOBHSI.

Huskunii ypoBeHb OCBOCHMS INIAHUPYEMBIX PE3YJIbTATOB CBUJIETEIBCTBYET O HAIMYUHU TOJIBKO
OTICNBHBIX (pparMeHTapHBIX 3HAHUN 1O TMpeaMery, JalbHeimee o0ydeHue MPaKTHUECKU



HEBO3MOKHO. O0yUaromuMcsi, KOTOPbIE IEMOHCTPUPYIOT HU3KUH YPOBEHb JTOCTHKEHUH, TpeOyeTCs
CrieManbHas IOMOIIb HE TOJIBKO MO y4eOHOMY MpenMeTy, HO U 10 ()OPMHUPOBAHUIO MOTHUBAIIMU K
0o0y4YeHHI0, Pa3BUTUIO MHTEpeca K M3ydaeMoil NMpeAMETHON 00y1acTH, MOHUMAHHUIO 3HAYMMOCTH
npeaMera JIs )KU3HM U Ap. TOoNbKO HalW4Ke MOJOKUTEIHLHOH MOTHUBAIIMM MOXKET CTaTh OCHOBOM
JUKBUJIAIUU POOEIOB B 00YUEHUH ISl TAHHOU IPYMIIbl 00y4YarOIUXCSl.

OnucaHHBId BBIIE MOIXOJ IIENECOO0Pa3HO MPHUMEHSATh B XOJE€ PA3IUYHBIX IPOLEAYP
OLICHUBAHMSI: TEKYIIETO, IPOMEXYTOYHOTO U UTOTOBOTO.

st hopMUpPOBaHHUS HOPM OLIEHKU B COOTBETCTBUU C BBIACICHHBIMH YPOBHSMH HEOOXOIUMO
OIMKCAaTh JOCTHKEHHs 00ydarolierocs 6a30BOro ypoBHs (B TEpPMHHAX 3HAHUN U YMEHUH, KOTOPbIE
OH JIOJDKEH IPOJEMOHCTPHPOBATH), 32 KOTOPBIE OOy4aromuiicsi 00OCHOBAHHO MOJYYaeT OICHKY
«yAoBIeTBOpUTENbHOY». [locime 3Toro ompenenstoTcss U COJAEP)KATENbHO OIMUCHIBAIOTCS Oolee
BBICOKME WJIM HHM3KHE YPOBHH JOCTHKECHUH. BakHO aKIEHTHpOBaTh BHUMAaHHME HE Ha OIIMOKaX,
KOTOpBIE cjenan oOydJarouuiics, a Ha Yy4eOHBIX JOCTHXKEHUSX, KOTOphle 00ecreyrBaroT
IPO/IBIKEHHE BIIEPE B OCBOCHUH COJIEpyKaHUsI 00pa3oBaHusl.

Jlna ouenku Ounamuxku GopmMuposanus npPeOMemHbIX pe3yibmamos B CUCTEME BHYTPHU
MIKOJBHOTO MOHHMTOpPMHTa 0Opa30BaTENbHBIX JIOCTHKEHHUH IeIeco00pa3Ho (UKCHPOBATh U
aHAIM3UPOBATh JaHHBIE O CPOPMHUPOBAHHOCTH YMEHHI M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHI)
cHCTeMATHYeCKHX 3HAHUM, B TOM UHUCIIE:

*nepeUUHOMY O3HAKOMIIEHUIO, OMPAbOmMKe U OCO3HAHUIO MEeOPemMUUecKUx Mooenel U NOHAMUL
(oOmeHayuHBIX U 0A30BBIX JUIS JAHHON 00IaCTH 3HAHHS), CIMAHOAPMHBIX AIZOPUMMO8 U NPOYEOVD;

*GLIABNICHUIO U OCOSHAHUIO CYWHOCMU U 0COOeHHOCmel N3Yy4aeMbIX OOBEKTOB, MPOLIECCOB U
SBIICHUN JEWCTBUTEIBHOCTH (TMPUPOIHBIX, COIMAIBHBIX, KYJIbTYPHBIX, TEXHUYECKUX U JIp.) B
COOTBETCTBUHM C COJEP)KaHUEM KOHKPETHOTO Y4eOHOTO MpPEAMETa, CO30aHUI) U UCHOAb308AHUIO
MoOerell U3y4aeMbIX 00bEKTOB U MPOIIECCOB, CXEM;

*GLIAGNICHUIO U AHANU3Y CYWECMBEHHbIX U YCMOUYUBBIX C6A3€U U OMHOWEHU MEXIY
00BEKTaMU U MPOIIECCAMHU.

[Ipu >TOM 00s3aTE€NBHBIMH COCTABIISIONIMMH CHUCTEMBI HAKOIJICHHON OIIGHKH SIBIISIFOTCS
MaTepuabl:

*Ccmapmosol OUA2HOCMUKU,;

*memMamuyeckux u umo208blx NPOBEPOUHbIX pabom no 8cem y4eOHbIM npeomemam,

*meopueckux pabom, BKIItoYasi yaeOHbIE UCCIIEIOBAHUS M YU€OHbIE TPOEKTHI.

Pemennie o JOCTH)XKEHUN WM HE JOCTHIKEHHH TUIAHUPYEMBIX PE3yJIbTaTOB WM 00 OCBOCHHH,
WIA HE OCBOCHHWM Yy4eOHOro Marepuana MPUHUMAETCs Ha OCHOBE pPE3YyJIbTAaTOB BBITIOJTHEHUS
3amanuii 0azoBoro ypoBHs. B mepuosn BBenenuss CtaHmapTa KpUTEpUH TOCTHXKEHUS/OCBOCHUS
yueOHOro Marepuaia 3afaércs Kak BbloNHeHHE He MeHee 50% 3amaHuil 6a30BOro ypoBHS WU
nonyueHue 50% ot MakcuMaiIbHOTO Oasa 3a BRIMOJTHEHHE 33aJaHuil 0a30BOT0 YPOBHS.

YPpoBHM NOATOTOBKH YYAIIMXCH U KPUTEPHUHU YCIICIIHOCTH 00y4YeHH S

YpoBHHU Ounenka Teopus IIpakTuKa
1 Y3naBanue Pacno3HaBarbh 00BEKT, YMeTh BBIIOIHSTE 3aJaHUs
Anroput™MuUecKas HaxO0JIUTh HY)KHYIO o oOpasiry, Ha
JIeITEIIBHOCTD C 3 dbopmyny, IPU3HAK, HETIOCPEICTBEHHOE
MOJICKa3KOM CBOMCTBO M T.JI. npuMeHeHue GopMy,

MIPaBHJI, THCTPYKIIMM U T. 1.

2.BocnponsBenenue

3HaTh GOpMYTUPOBKHU BCEX

YmMetb pabotath ¢ yueOHOMH

AnropurMuyeckas MTOHATUH, X CBOWCTBA, U CIIPAaBOYHOU JIUTEPATYPOH,
JesITebHOCTD 0e3 NpPU3HAKU, POPMYIIBI. BBIIIOJIHATD 3aJaHus,
MOJICKA3KA YMeTh BOCIIPOM3BECTH TpeOYIOLIE HECIOKHBIX

«4»

JI0Ka3aTeIbCTBA, BBIBOJIBI,
yCTaHaBIIMBATh
B3aMMOCBSI3b, BEIOUPATH
HY’KHOE JIJIS BBITTOJTHEHUS
JAHHOTO 3a/1aHUs

npeoOpa3oBaHuii ¢
IPUMEHEHHEM H3y4aeMOro
Marepuaa

3 Iloaumanue

JleJaTh JOrUUECKHE

YMeTrhb NpUMEHSTH




,Z[CSITGJ'IBHOCTB npu «5» 3aKJIFOYCHHA, COCTABJIATH IMOJIYYCHHBIC 3HAHUS B

OTCYTCTBHUH SIBHO QITOPUTM, MOJEITh Pa3IMYHBIX CUTYAIHIX.
BBIPAKCHHOTO aJITOPUTMA HECJIOKHBIX CUTYalni BbINOJIHATDH 3a/1aHAS
KOMOWHUPOBAHHOTO

XapakTepa, CoJIepKalux
HECKOJIbKO ITOHATHUH.

4 OBJajieHue B coBepuieHCTBE 3HATH YMeTh NpUMEHATHh 3HAHUS B

YMCTBEHHOM M3y4YCHHBIN MaTepual, 0001 HECTaHIAPTHOMN

CAMOCTOSITEILHOCTBLIO cBOOOHO cutyanuu. CaMocTosITeIbHO

TBopueckas OPUEHTHPOBATHCS B HEM. BBINOJHATH TBOPYECKUE

UCCIIeIOBATENbCKAs Hmetsh 3HaHUS U3 UCCJIEIOBATEIbCKUE 3aJaHusl.

JESTENIbHOCTD S JIOTIOJTHUTEITbHBIX BoInoJHATH QyHKIIUN
UCTOYHUKOB. Bianers KOHCYJIbTaHTA.

onepanusiMu JIOTHYCCKOI0
mbinuieHus. CocTaBIaATh
MO/IEJIb JTF000H CUTYyalluH.

Oc00eHHOCTH KOHTPOJIA U OLEHKH Y4eOHBIX T10CTHKECHUMN

Texkywjuit Konmpop MOXHO OCYIIECTBIISITh KaK B MHCbMEHHOH, TaK M B YCTHOH Qopme.
[TucbmenHble pabOTBI Il  TEKYILEro KOHTPOJS pEKOMEHAYeTcs MpOBOAUTH B  (dopme
CaMOCTOSITENIbHOM paboThl, TECTa WJIM MaTEMaTHMYECKOro JuKTaHTa. JKenaTenbHO, YTOOBI pabOThI
JUIsL TEKYILEro KOHTPOJIS COCTOSUIM U3 HECKOJIBKMX OJHOTHIIHBIX 3aJaHHUH, C MOMOLIBIO KOTOPBIX
OCYIIIECTBJISIETCS BCECTOPOHHSISI IPOBEPKA TOJBKO OJHOTO OIPEAEICHHOIO0 YMEHHS (Harpumep,
YMEHUS CpaBHUBATh YKCIIa, YMEHUS HAXOIUTh 3HaUCHUE QYHKLUHU U JP.).

Temamuueckuii KOHmponab TPOBOAWTCS B OCHOBHOM B THUChMEHHOW Qopme. s
TEMaTUYEeCKUX IPOBEPOK BBIOMPAIOTCS Y3JIOBbIE BOINPOCHI IPOTPAMMBI; MPHUEMBI BBIYMCICHHH,
JICHCTBHSI C YMCIIaMU, U3MEPEHNE BEJIUYUH U JIP.

Jns  obecrieueHUs] CaMOCTOSITENIBHOCTH — ydallluXcs IOAOMPAIOTCS HECKOJIbKO BapHaHTOB
pabotel. Ha BeimonHeHne Takoi paboTel orBoauTCs 15-20 MuHYT ypoka.

Hmozoevuii konmpons npoBoAUTCs B (OpME KOHTPOJIBHBIX pabO0T KOMOMHMPOBAHHOTO
xapaktepa. B aTux paboTtax cHauyama OTHENbHO OIIEHMBAETCs BBINOJIHEHHUE 3aJad, MPUMEPOB, a
3aTeM BBIBOJUTCS HTOrOBas OTMETKa 3a BCl pabory. Ilpu 3TOM wHTOroBas oTMeTKa He
BBICTABJIIETCS KaK CpeAHMM Oaisi, a ompelensieTcs ¢ y4eToM TeX BHUJAOB 3aJaHuil, KOTOpbIE IS
JTAaHHOM paboTBHI SIBJISIOTCS OCHOBHBIMHU.

B ocHoBe oneHuBaHUS NUCHMEHHBIX pPaOOT JIekaT CIEAYIOUIME IOKa3aTeNu: MPaBHIbHOCTD
BBINOJIHEHUS 1 00BbEM BBITTOJIHEHHOT'O 33/1aHUSI.

OuneHka NUCbMEHHBIX KOHTPOJIbHBIX PA0OT yYalUXCsl.
OTMeTKa «5» CTABUTCH B CJACAVIOIUX CIAVIAAX:

L4 pa60Ta BBITIOJIHCHA ITOJIHOCTBIO.
L4 B JIOTUYCCKUX PACCYKACHUAX U 000CHOBaAHUSX HET Hp06eJ'IOB n OIJ_II/I6OK;
L4 B pCIICHUHU HCT MAaTCMATUYCCKUX OIINOOK (BO3MO)KHE[ OJHa HCTOYHOCTb, OIIMCKa, HE

ABJIAOIIASCA CIICACTBUEM HE3HAHUA UJIN HCIIOHUMAHUA yqe6H0ro MaTepI/Iana);
OTMeTKa «4» CTABUTCH, €CJIN:

o paboTa BBIMOJHEHA IMOJTHOCTHIO, HO OOOCHOBAHHWS IIIarOB PEMICHHS HEJ0CTATOYHBI
(eciu ymeHUs1 000CHOBBIBATH PACCYKJIEHHUS HE SBJSUIUCH CTICIIHAIBHBIM 00bEKTOM MPOBEPKH);
. JIOMyIlleHAa OJHa OIIMOKa WM J[Ba-TPH HEJAOYEeTa B BBIKJIAJKaX, YEepPTEkKaxX WIU

rpadukax (eciu 3T BHJIbI paOOTHI HE SBJSUTUCH CHIEITUAIBHBIM 00BEKTOM IIPOBEPKH );
OT1MeTKa «3» CTABUTCS, €CJIU: JOMYIIEHBI 00JIee OTHOM OMUOKM UK O0JIee IBYX-Tpex
HEJ0YETOB B BHIKJIA/IKAX, YePTeKax WK rpaduka, HO yUalIHiics BIageeT 00s3aTeIbHbIMU
YMEHUSMH T10 TIPOBEPSIEMOM TEME.
OTMeTKa «2) CTABUTCS, €CJIM: JIOMYIICHBI CYIIIECTBEHHBIE OTHOKH, TOKA3aBIIKE, YTO
yYaIuics He BJIaJieeT 00s13aTeIbHBIMHU 3HAHUSMH 10 JaHHOW TeME B IOJTHOM Mepe.

TpeOoBaHuA K NPOBEIEHNI0 KOHTPOJIBLHBIX PadoT.




[Ipn TUTaHWPOBAaHMHM KOHTPOJBHBIX PAOOT B KaXIOM Kiacce HEOOXOIMMO MPEeayCMOTPETh
PaBHOMEpPHOE HMX pACIpECICHHE B TEUEHUE YETBEPTH, HE JOMYyCKas CKOIUIEHUSI MUChMEHHBIX
KOHTPOJIbHBIX PabOT K KOHIy 4YeTBEpTH, moiayroaws. He >kemaTenbHO MPOBOIUTH KOHTPOJLHBIC
paboThI B IEPBBI JIEHb YETBEPTH, B NIEPBBIN JI€HDb MOCJE MPa3AHUKA, B TOHEACIbHHUK.

HUcknrouenue mpasmupyrowiux y4eHuKoe haKkmopoe npu opzaHu3ayuu paodomol:

e paboTy B NPHCYTCTBUM AaCCHUCTEHTa (NPOBEPSIONIETO0) MPOBOAUT YUUTENb, MOCTOSHHO
paboTaroIIuii ¢ 1eThbMH, 3 HE TOCTOPOHHUI MIJIM MaJI0O3HAKOMbBIN YUEHHUKAM YEJIOBEK;

® YYUTEJIb BO BpeMsI POBEICHUS paOOTHl UMEET IIPABO CBOOOHO OOIIATHCS ¢ YICHHUKAMU,

® aCCHCTEHT (TIPOBEPAIONINIT) (DUKCUPYET BCE CIIy4an OOpalleHus ACTeH K yIUTEI0, CTEIEeHb
MIOMOIIIA, KOTOpas OKAa3bIBACTCS YYEHHUKAM CO CTOPOHBI YUYUTENsl, U MPU ITOJBEACHHH HTOTOB
pabOThI MOXKET YUUTHIBATH 3TU HAOIIOCHUSI.

Kaxnas pabora 3aBepmiaercs camMompoBepkoil. CaMOCTOSTEIbHO HAWJIEHHBIE M aKKypaTHO
WCIIPABIICHHBIC OIMMOKUA HE JMOJDKHBI CIYXHUTh MPUYMHON CHIDKEHUS OTMETKH, BBICTABIISIEMOU 3a
paboty. Toapko HEOpEKHOE WX HCIPABIECHUE MOXKET MPUBECTU K CHIDKCHHIO Oalljia P YCJIOBHH,
9TO B KJacce MPOBOAMIIACH CIeNHalbHas padora 1o (OPMUPOBAHHUIO YMEHHS BHOCHTH
HCITPaBJICHUS.

OHeHKa YCTHBIX OTBE€TOB yYaluxcsi.

OTBeT OLIEHMBAETCS OTMETKOM «5), €CJIM VUEHHK:

® [IOJTHO PACKphUI COJIEp)KaHUE MaTepuaia B o0beMe, MPEAYCMOTPEHHOM MpPOTrpaMMoOl H
y4eOHUKOM;

® H3JIOKHUII Marepual rpaMOTHBIM SI3BIKOM B OMpeICIICHHOM JIOTHYSCKOM
MOCJIEI0BATEIbHOCTH, TOYHO HUCIIOIb3YSI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

® [IPaBUJIHHO BEHITIOJTHIII PUCYHKH, YEPTEIKH, TPAPUKH, COIMYTCTBYIOIIUE OTBETY;

® 10Ka3aJl YMEHUE WJUTIOCTPUPOBATH TEOPETUUYECKUE MOJIOKEHUSI KOHKPETHBIMU TTPUMEpaMH,
MIPUMEHSATH UX B HOBOM CHTYaIlUU NP BHITIOJHEHUU MTPAKTUUECKOTO 3aJaHUS;

® IPOJIEMOHCTPUPOBAT  YCBOEHUE paHee  MU3YUYEHHBIX  COIYTCTBYIOIIHMX  BOMPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYHBOCTh UCTIOIB30BAHHBIX MPU OTBETE YMEHU U HaBBIKOB;

® OTBEYAJ CAMOCTOATEILHO 0€3 HAaBOASIINX BOIIPOCOB YUUTEIIA.

Bo3moxxHBI OfHA — JBE HETOYHOCTH TPH OCBEIICHHH BTOPOCTENEHHBIX BOMPOCOB WM B
BBIKJIAJIKaX, KOTOPbIE YYEHUK JIETKO UCIPABUII 110 3aMEUAHUIO YUUTEIS.

OTBeT OLIEHUBAETCS OTMETKOWN «4», €Clii OH YJOBJIETBOPEH B OCHOBHOM TPEeOOBaHUSM Ha

OTMETKY «5», HO IIPH 3TOM UMEET OJIUH U3 HEIOCTATKOB:

®B U3JIOKEHUH JOMYIIEHb HEOOJBbIINE TPOOEbl, HE WCKA3UBIINE MATEMaTHYECKOTO
COJIepKaHUsl OTBETA, UCIIPABJIICHHBIC IO 3aMEUAHUIO YUUTEIIA.

® IOMYIICHb! OIMOKM WM Oojiee JABYX HEIOYETOB MPHU OCBEIIEHWH BTOPOCTETIEHHBIX
BOITPOCOB MJIM B BBIKJIAJIKAaX, KOTOPHIE YUYEHHUK JIETKO UCIIPABHUII 10 3aMEUYAHHUIO YIUTEI.

OtMeTKa «3» CTABUTCS B CJAEAYIOIINX CAYYASIX:

® HETOJHO WJIM HEIOCJIeI0BaTEeIbHO PACKPHITO COJIepKaHUE MaTeprala, HO MoKa3aHo oOIee
MMOHUMaHKE BOMPOCa U MPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTATOUHBIE JIJIsl JAIBHEHIIIETO YCBOCHUS
MporpaMMHOTO MaTepuana (ompeneneHHble «TpeOoBaHUSMH K MaTeMaTUYECKOW TOJATOTOBKE
YUALTUXCS»).

® IMEJINCh 3aTPYAHCHUS WU JTOMYIICHBI OIMOKY B OTPEIeIEHUH TOHATUN U, UCTIOIh30BaHUH
MaTE€MaTUYeCKOW TEPMHUHOJIOTHH, YEepTEKaxX, BBIKJIAJKaX, HCIPaBICHHBIE IIOCJIE€ HECKOJIbKUX
HABOSIIITUX BOIPOCOB YUUTEIS;

® YYCHUK HE CHpaBWICS C TMPUMEHEHHEM TEOPUU B HOBOW CHUTYAllMM MPU BHIOJIHEHUHU
MPAKTUYECKOTO 3aJlaHus, HO BBITIONHWI 3a/laHusl 00s3aTeNbHOTO YPOBHS CIOKHOCTH IO JaHHOMN
TEME;

eIIPU 3HAHWU TEOPETUYECKOT0 MaTepuana BBISBICHA HENOCTaTOYHAss CHOPMUPOBAHHOCTH
YMEHUI U HAaBBIKOB.

OTMeTKa «2)» CTABUTCA B CIEAVIONIUX CAYVYAAX:

® HEe PACKPBITO OCHOBHOE COZIEpKaHUe YIeOHOTO MaTepuaa;

® 00HApPY)KEHO HE3HAHWE WJIM HEMOHNMAaHWE YYCHHKOM OOJbIiel WM HanOoliee Ba)KHOU
4acTH y4eOHOTro MaTepuaa;




® IOMYIICHB OMIMOKK B OMNpEAENCHUU TMOHSATHM, MPU HCHOJIb30BAaHUU MAaTeMaTH4YEeCKOU
TEPMHHOJIOTHH, B PUCYHKaxX, uyepTekax WM rpaduxax, B BBIKJIAIKaX, KOTOPbIE HE HCIPABIICHBI
MOCJIE HECKOJIbKUX HABOJAIINUX BOIIPOCOB YUUTEIIS.

Onucanne Mecta y4eOHOro nmpeaMera B y4eOHOM ILIaHe
Cornacno ®PenepanbHOMY 0a3MCHOMY yuyeOHOMY IUIaHY JUIsl 00pa30BaTEIbHbBIX YUPEKICHUH
Poccuiickoit @enepannu 11t 0043aT€IBHOTO U3YUECHUS MATEMATHKHU Ha 3Tare OCHOBHOTO O0ILEro
o0Opa3oBaHus Ha U3y4YeHHE anreOphl B 7 kiacce otBoautcs 102 yaca u3 pacuera 3 yaca B HeesI10
(34 yueoHbIX Hegenn). B ToM yncie KOHTpOJIBHBIX padoT - 10 (BKIIIOYAsi HTOTOBYIO KOHTPOJIBHYIO
pabory)

HeHHOCTHLIe OPUEHTHUPLI COACPRAHUNA y‘l@ﬁHOFO npeamerTra
1. Tlo3HaBaTe/ibHbIE HEHHOCTH, KOTOPBIC MPOSIBIISIFOTCS:
* B IIPU3HAHUH [IEHHOCTH HAYYHOTO 3HAHUS;
* B OCO3HAHMU IIEHHOCTU METOJIOB HCCIICAOBAHMUS )KUBOW M HEKUBOM MPUPOJIBI.
2. KoMMyHHKATHBHBbIE IEHHOCTH, OCHOBY KOTOPBIX COCTaBJISIOT:
* TpaMoOTHas peyb;
*  TPaBHIBHOE UCIOJIb30BAaHUE TEPMUHOJIOTUH U CUMBOJIMKH;
*  CIIOCOOHOCTH OTKPBITO BBIPAXKATh M APIYMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PCHHS;
*  TOTPeOHOCTH BECTH JAUAJIOT, BHICTYIINBATH MHEHHUE OIIIOHEHTA.
3. IleHHOCTH MOTPEGHOCTH B 310POBOM 00pa3e sKU3HH:
* TOTpeOHOCTH, B OE€3yCIOBHOM BBINOJIHEHHHM MPaBWI 0E30MACHOTO  HCIOJIB30BaHUS
Pa3IMYHBIX TEXHHYECKUX YCTPOMCTB B MOBCEAHEBHOM JKU3HH.

TpeOoBanus k pe3yjbTaTaM 00y4eHHsI U OCBOCHHUIO CO/IeP:KaHUA Kypca

CranmapTt ycTaHaBIMBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHS OOYYarOIIMMUCS OCHOBHOM
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUs:

JIMYHOCTHBIM, BKJIFOYAIOIIUM TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO U
JUYHOCTHOMY  CaMOOMpeAeNeHuI0, CGHOPMUPOBAHHOCTh HMX MOTHBAlMM K OOy4YeHHI0 U
[eJICHAITPABICHHOM TIO3HABATENILHONW JIESITEIbHOCTH, CHCTEMBl 3HAYUMBIX COIHAIBHBIX W
MEXJIMYHOCTHBIX OTHOUIEHUH, LEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPA)KAIOIIMX JIMYHOCTHBIE U
rpaKIaHCKHUE TTO3UIIUU B JACSATEIHHOCTH, COLMATBHBIE KOMIIETEHIIUH, PABOCO3HAHUE, CTIOCOOHOCTD
CTaBUTh 1€l U CTPOWUTHh >KU3HEHHBIE IIJIaHBl, CIHOCOOHOCTh K OCO3HAHHUIO POCCHIUCKON
UJIEHTUYHOCTHU B MOJUKYJIHTYPHOM COLILYME;

MeTanpeAMeTHbIM, BKIIOYAIOIIUM OCBOCHHBIE 00YJAIOIIMMHUCS MEXIPEAMETHBIE TTOHITHS U
YHHUBEpCaldbHble Yy4deOHble JeWcTBHUsS (pEryasiTUBHBIC, TO3HABATENbHBIE, KOMMYHUKATHUBHEIC),
CIIOCOOHOCTh WX WCIOJB30BaHMS B Y4YEOHOW, TO3HABATENIbHOW U COLMAIBHOW TIPAKTHKE,
CaMOCTOSITENILHOCTh TUIAHUPOBAHUSI M OCYILIECTBICHUS y4eOHOW MEeATENIHHOCTH W OpraHH3aIluu
y4eOHOTO COTPYIHWYECTBA C TearoraMd W CBEPCTHUKAMHU, ITOCTPOEHHWE WHIWBHUIYATHHOU
00pa3oBaTeNnbHON TPACKTOPHUH;

NMpeaIMeTHbIM, BKJIIOYAIONIUM OCBOCHHBIE OOYYAIOMHUMHKCS B XOJI€ HM3YYCHHsS Y4eOHOTO
npeaMeTa yMeHHs crenuduyeckue Uisi JaHHOW MPEAMETHON 00NIacTH, BUIBI NEATEIHHOCTH IO
MOJTYYSHHUIO HOBOT'O 3HAHUS B paMKax y4eOHOTro IpeaIMeTa, ero mpeoOpa3oBaHUI0 U MPUMEHECHHIO B
yu4eOHBIX, Y4eOHO-IPOCKTHBIX W COLMATBHO-TIPOEKTHBIX CHUTYalHsIX, (OPMUPOBAHHWE HAYYHOTO
TUTIA MBIIUICHUS, HAYYHBIX MPEICTABICHUNA O KIIOUEBBIX TEOPUSX, THUIMAX M BUJAX OTHOIICHUH,
BIIQJICHUE HAYYHOU TEPMHUHOJOTUEN, KIIFOUEBBIMU MOHATUSIMHU, METOJIAMHU U TPUEMAMU.

[Iporpamma mo3BOMSIET MOOMBATHCS CIEAYIONINX PE3YJIBTATOB OCBOCHHS 00pa3oBaTEIbHON
IporpaMMbl  OCHOBHOTO  o0miero oOpa3oBaHus: JIMYHOCTHBIE Pe3yJabTAThl OCBOEHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

1) BocnuTaHue poCCUHCKON I'pa)IaHCKOW MIEHTHMYHOCTHU: NMAaTPUOTU3MA, yBakeHUs K OTeuecTBy;
OCO3HAHHE CBOEH STHUYECKOW MNPUHAMICKHOCTH, 3HAHHE HCTOPHUH, SI3bIKa, KYJIbTYpPhl CBOETO
Hapo/la Ha IPUMEPE COAECPKAHMS TEKCTOBBIX 3a/1a4;

2)popMupoBaHrWE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0ydJarmuxcsi K CaMOpa3BUTHUIO M CaMOOOpPa30BaHHI0O Ha OCHOBE MOTHBAIMM K OOYYEHHIO U
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOSHHUIO NalbHEUIECH WHIAMBUIYAJTbHONW TPACKTOPUU



oOpa3zoBaHus Ha 0a3e OPHUEHTHUPOBKU B MUpe Tpodeccuii U mpodecCHOHATBHBIX MPEIMOYTCHHH, C
y4€TOM YCTOMUYMBBIX IO3HABATEIbHBIX MHTEPECOB, a TakXKe Ha OCHOBE (POPMHPOBAHUS
YBaKUTEIBHOTO OTHOILLEHUSI K TPYZY, Pa3BUTHSI ONbITA YYaCTHsI B COLIMAIBHO 3HAUUMOM TPY/IE;
3)dbopmupoBaHHE OCO3HAHHOTO, YBaKUTEIBLHOTO M JOOPOXKENATENFHOTO OTHOUICHUS K JPYyroMy
YeJIOBEKY, €ro MHEHHUIO, MUPOBO33PEHHUIO, KYIbType, S3bIKy, BEpe, I'PaKIAHCKOW MO3ULUH, K
UCTOPUH, KYJIbTYpE, PEIUTHU, TPAAULIUAM; TOTOBHOCTH U CIIOCOOHOCTH BECTH AMAJIOT C JPYTHMMHU
JIOABMU M IOCTUTaTh B HEM B3aUMOIIOHUMaHMUS;

4)ocBOeHHE COIMANIBHBIX HOPM, IPAaBWJI TIOBEACHUS, POl U (OPM COLMAIBHOM JKU3HU B TPyIIax
U cooOliecTBax, BKJIIOYas B3pOCIbIE U COLHUAIbHBIE COOOLIECTBA; y4yacTHE B HIKOJIbHOM
CaMOYIIpaBJICHUH U OOIIECTBEHHOM KU3HU B IPe/esiaX BO3PACTHBIX KOMIIETECHIIHIA;

5)pa3BUTHE MOPAILHOTO CO3HAHMS U KOMIETEHTHOCTH B PELIEHUH MOPAJIbHBIX IPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpa, (OPMHUPOBAHKWE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOT'O MOBEICHHMS,
OCO3HAaHHOI'O U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

6)bopmMHupoBaHHEe KOMMYHUKAaTHBHONH KOMIIETEHTHOCTH B OOIIEHHHM U COTPYAHHUYECTBE CO
CBEpCTHMKaMM, JETbMH CTapllero M MJajuIero Bo3pacTa, B3pOCIbIMH B  IIpolecce
0o0pa3oBaTeNbHOM, OOLIECTBEHHO MOJE3HOM, Y4eOHO-MCCIEA0BATEIbCKOM, TBOPUECKOM U APYruX
BUJIOB JI€ATEJILHOCTH;

7) yMeHue SICHO, TOYHO, 'PaMOTHO M3JlaraTh CBOU MBICJIM B YCTHOH M MMCbMEHHOMN pe4H, IOHUMATh
CMBICJI TIOCTaBJICHHOM 3aJaud, BBICTpaWBaTh AapPTyMEHTAIMIO, NPUBOIUTH MPUMEPHl U
KOHTPIPUMEDHI;

8) mepBOHAYAJIbHOE IMIPE/ICTABICHHE O MaTEeMaTHMYeCKON Hayke Kak c@epe ueIoBeYecKoin
NeSITeIbHOCTH, 00 3Tanax ee pa3BUTHsA, O €€ 3HAYMMOCTH I Pa3BUTUS LIUBUIN3ALUH;

9) KPUTUYHOCTH MBIIUICHUS, YMEHHE PAcllO3HABaTh JIOTHUYECKH HEKOPPEKTHBIC BBICKAa3bIBAHUS,
OTJIMYaTh TUIOTE3Y OT (PaKTa;

10) KpeaTMBHOCTb MBIIUICHHS, WHHUIMATHBA, HAXOAYUBOCTh, AKTUBHOCTh TIPU PEIICHUU
apru(dMeTHUeCcKuX 3aJay;

11) ymeHue KOHTPOJIMPOBATh MPOLIECC U PE3YIbTAT Y4eOHON MaTeMaTH4eCKO! NesTeIbHOCTH;

12) ¢opmupoBaHue CIOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHITHIO MaTEeMAaTH4YECKUX OOBEKTOB,
3a/1a4, PEeIICHNUM, PacCyKICHUH;

13)dpopmupoBaHue LIEHHOCTH 3/10pOBOTI0 U 0€301MacHOro o0pasa KHU3HH;

14)oco3HaHue 3HAUYEHUS CEMbU B KU3HU 4YEJIOBEKa M OOIECTBA, NPUHATHE IIEHHOCTU CEMEWHOM
KHU3HHU, YBOXKUTEJIBbHOE M 3a00TJIMBOE OTHOIIEHHWE K 4IEHAM CBOEH CEeMbU 4Yepe3 ydyacThe BO
BHEKJIACCHOM padoTe;

15)pa3BuTHe 3CTETUYECKOTO CO3HAHUS, TBOPUECKOM J1eATETbHOCTH 3CTETUYECKOIO XapaKkTepa yepe3
BBITIOJIHEHUE TBOPUYECKUX PabOT

MeTanpeaMeTHble pe3yJibTaThl 0CBOCHHS 00pa30BaTeIbHOI NPOrPaMMBbI:

1) yMeHHe caMOCTOSITEIbHO OMPEACNISITh eI CBOEro OOYy4eHHs, CTaBUTh U (POPMYIHUPOBATH IS
ce0Os1 HOBBIE 3a/laud B yuy€Oe M IM03HABaTEIbHOM JeATeNbHOCTH, Pa3BUBAaTh MOTHUBBI MU HMHTEPECHI
CBOCH TI03HABATEIILHOW JEATEIBHOCTH;

2)yMeHHUE CaMOCTOSATENIBHO TUIAHUPOBATh IYTH JAOCTHXKEHMS 1IeJIei, B TOM YHUCIIe albTepHATUBHBIE,
OCO3HAaHHO BBIOMpATh Hambosee d(PPEeKTUBHBIE CMOCOOBI PEIICHUs yUYeOHBIX M IO3HABATEIBHBIX
3aja4;

3)yMeHHe COOTHOCUTH CBOM JIEHCTBUS C TUTAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISTh KOHTPOJIb
CBOEH JeSTEIbHOCTH B TNPOILECCe JOCTHKEHMS pe3ysbTaTa, ONpeNesTh CIIOCOObI JEHCTBUI B
paMKax TpeIOKEHHBIX YCIOBUN M TpeOOBaHNH, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUH C
M3MEHSIOLIENCS CUTYyalluEeH;

4) yMeHHe OIIEHUBATh MPABMWIIBHOCTD BBITIOJHEHUS y4eOHOM 3a/1aui, ee OO BEKTUBHYIO TPYAHOCTD U
COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;

5)BmameHre OCHOBAaMH CaMOKOHTPOJIS, CAMOOIICHKH, WPWHSATHS PEIIeHHWH W OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B y4eOHOI U MO3HABATEILHOMN 1EATEIIbHOCTH;

6)ymMeHue  oOmpenensaTh  TOHATHS, CO3JaBaTh  OOOOIIEHWs, yCTaHABIWBAaTh  AHAJOTHH,
KJIacCU(UIUPOBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAHMA M KPUTEPUHU Ui KJIACCH(HKAINH,
yCTAQHAaBJIMBaTh  IPUYUHHO-CIEJCTBEHHBIE  CBSI3M, CTPOUTh  JIOTUYECKOE  pacCyXJEHHE,
yYMO3aKJIl04eHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIIOTUH) U JIeIaTh BBIBOBI;

7) yMeHue co3/1aBaTh, IPUMEHATh M IMPEOOPA30BbIBATH 3HAKU U CUMBOJIBI, MOJICIN U CXEMBI JUIA
peleHns yueOHbIX U M03HaBaTeIbHbIX 3a7ay;



8)CMBICIIOBOE UTCHHE;

9)yMeHHe OpraHu30BBIBATH YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO JCSITEIBHOCTh C YUUTEIEM U

CBEpPCTHHUKaMH; paboTaTh MHAMBHUIYaJIbHO U B IpYyMIeE: HaXOAWUTh oOllee pelleHrne U paspeliarhb

KOH(JIMKTBI Ha OCHOBE COIJIaCOBAaHUS TMO3WMIMH M y4éra MHTEpPECOB; (OPMYIHPOBATS,

apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10)ymeHune 0CO3HaAaHHO HUCIIOIB30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUHU C 33/aueii KOMMYHUKAIIUU

JUISL BBIPQ)KEHUSI CBOMX YYBCTB, MBICIEH W MOTPEOHOCTEH; MJIAHUPOBAHUS U PETYISILIUU CBOEH

JIeATEIbHOCTH; BIaJICHUE YCTHOM U MMCbMEHHOMN PEYbl0, MOHOJIOTMYECKOM KOHTEKCTHON PEUbIO;

11)popmupoBanue M pa3BUTHE KOMIIETEHTHOCTH B OOJACTU HCIOJIb30BaHUS WHGOPMAIMOHHO-

KOMMYHUKAIIMOHHBIX TexHoJorui (nanee UKT— komnereniun);

12) nepBoHauaapbHOE TpEIACTaBICHHUE 00 HAESIX W METOJaX MAaTeMaTHKH Kak 00 YHHUBEpCaJIbHOM

S3bIKE HAYKU U TEXHUKU;

13) pasBuTHEe CHOCOOHOCTHM BHUAECTh MaTEMaTHUYECKYI0 3ajJady B JAPYrUX AUCLUUIUIMHAX, B

OKpYKarollIeH )KU3HHU;

14) yMeHue HaxOOUTh B PA3NIMYHBIX HCTOYHUKAX HHPOpPMAINIO, HEOOXOAUMYIO ISl PELICHHS

MaTeMaTHYECKUX MNpoOJeM, M TPEICTABIATh €€ B MOHATHOW (opMe; MPUHUMATh DPEUICHHE B

YCIIOBUSX HEMOJHOM 1 U30BITOYHON, TOYHOU U BEPOSTHOCTHOM MH(pOpManny;

15) ymeHue mNOHMMATh W HCIOJNb30BaTh MaTEMaTHUYECKHUE CPEICTBA HATVISIAIHOCTH (PUCYHKH,

YEPTEXKH, CXEMBI U JIp.) U1 WUIIOCTPALIMH, HHTEPIIPETALIUN, apTyMEHTALUY;

16) yMeHuUe BBIIBUTATh TUIIOTE3bI MIPU PEHICHUN YY€OHBIX 33/1a4 U TTOHUMaHUSI HEOOXOIUMOCTH HX

IIPOBEPKU;

17) mnoHuMaHWe CYIIHOCTH aNrOPUTMHUYECKUX TMPEANHUCAaHUNH U yMEHHS JeicTBOBaTh B

COOTBETCTBUHU C IPEIJI0KEHHBIM aJITOPUTMOM;

18) ymeHHE caMOCTOSITENbHO CTaBUTh I€IH, BHIOMpAaTh W CO3/1aBaTh AJITOPUTMBI AJI PELICHUS

y4eOHBIX MaTeMaTHYECKUX MPOOIIeM;

19) crnocoOHOCTh MIAaHUPOBATh U OCYIIECTBIATH JEATENbHOCTD, HAMPABICHHYIO Ha pelIeHUE 3a/1a4

HCCJIEIOBATENILCKOTO XapaKkTepa

IIpenmeTHbIe pe3yJibTaThl 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl:

1) ymenume paboTath C MaTEeMAaTHYECKHMM TEKCTOM (CTPYKTYpPHUPOBaHHE, W3BJICUCHUEC
HeoOXxoauMol uHGpOpManuu), TOYHO W TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOW U
MUCHbMEHHON peuu, IpUMEHsI MaTeEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BATh
pa3inyHble S3bIKM MaTeMaTHKU (CIOBECHBIM, CHUMBOJMYECKHH, Trpaduueckuii), pa3BUTHE
CIOCOOHOCTH 00OCHOBBIBATH CYXKJICHUS, MPOBOJIUTH KIaCCU(PHUKAIIUIO;

2)  BiajgeHue 0a30BBIM TOHSATHHHBIM ammapaToM: HMETh MpEACTaBICHHE O YHCIe, Ipodwu,
NpOLEHTaX, (OPMHUPOBAHUE TMPEACTABICHUN O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaIbHOM MHpPE U PA3IUYHBIX CIIOCO0AaX X U3YUYECHUS;

3) yMeHHe BBHINOJTHATH apuUPMETHUECKUE MpeoOpa3oBaHUsl PAIMOHATIBHBIX BBIPAKCHHIA,
MPUMEHSTh UX JUJIS pelIeHHs yIeOHBIX MaTeMaTUYECKUX 3a/1ay;

4)  mpaBWIBHO YMOTPEOJSATh TEPMHUHBI, CBA3aHHBIC C PA3IMYHBIMHU BHJAaMH YUCET U CIOCOOAMHU
UX 3alMCu: Liesoe, JIpoOHOe, Mepexo] OT OAHOM (OpMBI 3alUCH K Jpyroi (Hampumep,
MPOLEHTHI B BHUJIE JIECATUYHON OpoOH; BbIIEICHUE LENON YacTH U3 HEeNpaBUIBHOW JIpoOu);
pelaTh TpU OCHOBHBIE 3a/1a4u Ha Jpodu;

5)  cpaBHHMBAThH YHCJA, YIOPSI0YMBATH HAOOPHI YUCEN, TIOHMMATh CBSI3b OTHOLICHUN «OOJIbIIEY,
«MEHBIIE» C PACIOJIOKEHHUEM TOUYEK Ha KOOPAMHATHOM MpsSMOM; HaXxOAWTH CpelHee
apuMeTHIecKoe HECKOJIbKUX YHCENT,

6) BIaaeTh HaBbIKAMH BBIYHMCICHHS 1O (hopMylsiaM, 3HATh OCHOBHbBIC €IMHHUIIBI M3MEPCHUS W
YMETh MEepEeHTH OT OJHUX EIUHUI] U3MEPEHHs] K IPYIMM B COOTBETCTBUHU C YCIOBHUSIMHU
3a/1a4u;

7)  HAXOIHUTh YUCIIOBBIC 3HAUCHHS OYKBCHHBIX BBIPAKCHHIA;

8) yMeHHe NMpPUMEHATh U3Yy4YCHHBIC TIOHSTHS, PE3YJAbTaThl U METOMBI MPH PEIICHUU 33134y W3
pa3IMYHBIX pa3AesioB Kypca.

B pezynomame usyuenun anzeopul yuenuk 00/151cen 3HATH/IOHUMATD ¥

o CYIIECTBO MOHATHS MaTEeMaTHYECKOTO JOKA3aTeNbCTBA; IPUMEPHI I0Ka3aTEIbCTB;
o CYIIECTBO MOHATHS aJITOPUTMa; IPUMEPHI AITOPUTMOB;
o KaK MCIIONB3YIOTCA MaTeMaThueckue (OpMyIbl, YPaBHEHHMS W HEPaBEHCTBA; MPHUMEPHI UX

MPUMCHCHUA AJId PCUICHUA MATCMATUUCCKUX U IPAKTUYICCKUX 3a/1a4;



KaK MaTEeMaTUYECKH OMpe/eicHHbIe (DYHKIIMH MOTYT OMHUCHIBAaTh peajbHbIC 3aBUCUMOCTH;
MIPUBOJIUTH TPUMEPHI TAKOT'O OMKMCAHUS;

KaK TOTPeOHOCTH TMPAKTUKA TMPHUBEIM MATEMAaTHUYECKYyl0 HAyKy K HEOOXOIMMOCTH
paclIMpeHus NOHATHS YHCIIA;

BEPOATHOCTHBIM XapakTep MHOTHMX 3aKOHOMEPHOCTEH OKpYXKAaIIIero MHUpa; IpUMEphI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEM U BBIBOJIOB;

CMBICI HMJEaNu3alMy, MO3BOJISIIOIICH pelarh 3aJadyd  pPEaJbHOM  JIEMCTBUTEIBHOCTH
MaTeMaTUYECKUMHU METOJIaMU, TPUMEPHI OMIMOOK, BOSHUKAIOIIMX MIPHU UI€ATU3aI1H.

Homumo ykasamHvlx 8 OAHHOM pazdene 3HAHUU, 6 MPeboB8aHUs K YPOBHIO NOO20MOBKU
BKIIIOYAIOMCSL MAKHCE 3HAHUS, HeoOXoO0uMble OJis1 0CB0EHUS NePEeUUCTIeHHbIX HUMCEe YMEHUIL.

AJITEBPA

yMeTh

BBIMOJIHATh apu(MeTHUeCKue JEHCTBHs, coueTas YCTHbIE M IHCbMEHHbIE IPUEMBI,
IIPUMEHEHNE BBIYMCIIMTEIBHBIX YCTPOWCTB; HAaXOIWUTh 3HAYEHUS CTEIEHU C HATypaJbHBIM
IIOKa3aTeleM; I10JIb30BaThCsl OLICHKOM U IPUKUAKON TP MPAKTUYECKUX pacueTax;

IPOBOAMTH 110 U3BECTHBIM (POpMYyJiaM U MpaBuiiaM npeoOpa3zoBaHusl OYKBEHHBIX BBIPAKEHUII;

BBIUUCIIATh 3HAUYEHUS YUCIOBBIX M OYKBEHHBIX BBIPAXEHMH, OCYILECTBIAS HEOOXOAUMBIE
[IOJICTAHOBKH U NpeoOpa3oBaHusl;

HCIO0JIB30BATh NPHOOPETEHHbIC 3HAHUSA M YMEHHMS B INPAKTHYECKOH NCATEJBLHOCTH M
NMOBCEAHEBHOM KM3HU JUIS:

IOPAaKTUYECKUX pacyeToB 10 (opmysiaM, HCHOIB3Ys IMpPH HEOOXOJUMOCTH CIPaBOUYHBIE
MaTepHaIbl ¥ IPOCTENIINE BEIYUCINTEIbHBIE YCTPOUCTBA;

OYHKIIUU U TPAOUKHU

yMeTh

OTpeNieNATh 3HauyeHne (PyHKIMHU 110 3HAUEHHUIO apryMEHTa MIPH pa3IMyHbIX CIIOCO0ax 3adaHus
byHKIINY;

CTPOUTH TpapUKH U3YYEHHBIX (PYHKIHII;

ONHKCBIBATh N0 TpadUKy U 6 npocmetux ciyuasx no @opmyne TOBEICHHE U CBONCTBA
(byHKLIUH, HAXOAUTH N0 TpaguKy GYHKIUN HAUOOJBIINE U HAMMEHbIIINE 3HAYCHHUS;

pemaTh ypaBHEHHMs, IPOCTEHIINE CUCTEMBI YPABHEHUH;

HCIO0JIB30BATh NPHOOPETEHHbIC 3HAHUSA W YMEHHMSA B NPAKTHYECKOH NCATEJBHOCTH M
MOBCEAHEBHOM KM3HU IS

OTHCAHMS C TOMOUIbIO (DYHKIUH Pa3IMYHBIX 3aBUCUMOCTEH, MpeICTaBIeHHs UX IrpaduuecKy,
MHTEpIIpeTaluy rpa(uKos;

YPABHEHUSA U HEPABEHCTBA

yMeTh

pelars NpoCTENIINE YPaBHEHNS U HEPABEHCTBA, U UX CUCTNEMDbI;

COCTaBIIAITh YPAaBHEHUS U HEpAGeHcmaa 10 YCIIOBUIO 33/1a4H;

UCIIOJIb30BaTh JUJIs MPUOIMKEHHOTO pEeIIeHUs] YpaBHEHHUH U HEpaBEeHCTB IpapuecKuii METOI;

n300paxaTh Ha KOOPJAMHATHOM MJIOCKOCTH MHOXKECTBA PEIIEHUH MPOCTEHIINX ypaBHEHUH U
UX CUCTEM;

HCIOJIb30BAaTh NPUOOPeTeHHbIe 3HAHUSI M YMEHUS] B NMPAKTHYECKOH [1esiTeIbHOCTH U
MOBCEHEBHOM KM3HU IS

MIOCTPOEHUS U UCCIEA0BAHUS TPOCTEUIINX MATEMATHYECKUX MOJIEIIEH;

9JIEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUU
BEPOSITHOCTEM

yMeThb

pelarh NpOCTEUILNE 3a/1a4H;

BBIYHCIIATh B TMPOCTEHIINX CIIydasX BEPOSTHOCTH COOBITHI Ha OCHOBE IIOJCYETa YHCIIA
HCXOJIOB;

HCIO0JIb30BATh NMPHOOPeTEeHHbIE 3HAHUA M YMEHHS B NPAKTUHYECKON JeSTeJbHOCTH H
NMOBCE€IHEBHOM KH3HHU IS

aHaJM3a peabHBIX YHCIIOBBIX JIAaHHBIX, TPEACTABICHHBIX B BUJIC JUATPAMM, TPaPHUKOB;



. aHaim3a HHQOPMAIK CTATHCTUYECKOTO XapaKTepa.

d®opmMupyeMble YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
JInuHocTHbIe YY /I
1) oco3HaOT HEOOXOAUMOCTh U3YUCHHUS;
2) ¢dbopMHUpOBaHHE AJE€KBATHOI'O IOJIOKUTEJIIBHOTO OTHOILEHHS K ILIKOJIE M K Ipoleccy y4eOHOH
JeSITeIbHOCTH
PeryastuBubie YV ]|
1) can4aroT CBO# COCO0 JCHCTBUS C ATAJIOHOM;
2) cnMyarT crnoco0 M pe3yiabTaT CBOMX JEMCTBUH € 3aJaHHBIM 3TaJOHOM, OOHApYKUBAIOT
OTKJIOHEHUS M OTIIMYHS OT 3TAIOHA,
3) BHOCST KOPPEKTUBBI U JIOTIOJIHEHHS B COCTABJICHHBIE TUIAHBL;
4) BHOCST KOPPEKTUBHI U JIOTIOJHEHHS B CIIOCOO CBOMX JEHCTBHUI B Cllydae pacXOXJICHUS ITAJIOHA,
peaIbHOro AEHCTBUS U €ro MpoAyKTa
5) BBIAETSIOT U OCO3HAIOT TO, YTO YK€ YCBOCHO M YTO €IIE MOAJICIKUT YCBOCHUIO
6) OCO3HAIOT Ka4eCTBO U YPOBEHb YCBOCHUS
7) OLICHUBAIOT JOCTUTHYTBIA PE3yIIbTaT
8) omnpeaesstoT MOCIeA0BaTEIbHOCTh IPOMEKYTOUHBIX 1IeJIei ¢ y4eTOM KOHEUHOro pe3ysbTara
9) cocTaBAIOT IJIaH M MOCIEA0BATEIbHOCTD JEHCTBUIMA
10) mpeIBOCXMILAIOT BPEMEHHbIE XapaKTePUCTHKH pe3yibTara (Korjaa Oyner pe3ynbrar?)
11) npeaBocxuIaOT pe3yabTaT U YpOBEHb YCBOEHUS (Kakoi Oyner pe3yabTaT?)
12) ctaBsT yuyeOHyI0 3a/1a4y Ha OCHOBE COOTHECEHUS TOr0, YTO YK€ M3BECTHO M YCBOEHO, U TOTO,
YTO eIle He N3BECTHO
13) mpUHUMAIOT IMO3HABATENbHYIO 11€Jb, COXPAHSIOT €€ NPU BBIIOJHEHWU Y4YEOHBIX JIEHCTBHIA,
PETYIUPYIOT BECh NPOIECC WX BBINOJHEHHS M YETKO BBIMOIHSIOT TPeOOBaHMs IO3HABATEILHOU
3a7iauu
14) camocTosATeNbHO (POPMUPYIOT MO3HABATEIBHYIO IIEITb M CTPOSIT JEHCTBUS B COOTBETCTBHH C HEU
ITo3znaBartenbHbIE YY [
1) yMEIOT BEIOMpATh CMBICIIOBBIC €IMHUIIBI TEKCTA M YCTAHABIMBATH OTHOIICHHS MEXTy HUMH
2) cO3J1aI0T CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX €IMHUI] TEKCTa
3) BBIAETSAIOT KOJMYECTBEHHBIE XapaKTePUCTHKH 00BEKTOB, 33JaHHBIX CIIOBAMHU
4) BoccTaHABIIMBAIOT MPEAMETHYIO CUTYAIIHMIO, OMIMCAHHYIO B 3ajjaue, MyTeM nepedopMyIupoBaHus,
YIIPOIIIEHHOTO TepecKa3a TEKCTa, C BBIJCICHHEM TOJBKO CYIIECTBEHHOW Ui PEUICHHS 3aJadu
uHpOpMaLuu
5) BBLAETAIOT 0000IEHHBIH CMBICT U (POPMANIBHYIO CTPYKTYPY 3a7auu
6) yMEIOT 3aMEHSATh TEPMHUHBI ONPEIETICHUSIMHI
7) YMEIOT BBIBOJUTDH CIEICTBHSI U3 UMEIOIIUXCS B YCIOBUU 33/1a4M JJAaHHBIX
8) BBIIENSAIOT POPMAIbHYIO CTPYKTYPY 3a/1a4u
9) BBLAETAIOT OOBEKTHI U MPOLIECCHl C TOYKU 3PEHHUS 1IeJIOT0 U YacTen
10) anHamu3upyrOT YCIOBUS U TPEOOBAHMS 337291
11) BbIOMparoT BuA rpaduveckoil MoieH, aleKBaTHOM BbIIETIEHHBIM CMBICJIIOBBIM €IMHUIIAM
12) BEIOMpArOT 3HAKOBO-CHMBOJIMUYECKHE CPEJICTBA TSI TOCTPOSHHS MOJIEIH
13) BbIpakatoT CMBICII CUTYallUX PA3TUYHBIMU CPEACTBAMU (PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH)
14) BeIpakatoT CTPYKTYPY 3aJa4u pa3HbIMU CPEICTBAMU
15) BBIMONHAIOT ONEpaLMy CO 3HAKAMH U CUMBOJIAMHU
16) BEIOMpPAIOT, COMOCTABIISAIOT U 0OOCHOBBIBAIOT CIIOCOOBI PEIICHHUS 3aa4H
17) mpoBoAsT aHaIM3 CHOCOOOB pELICHHS 33JaYl C TOYKM 3pEHHs HMX palMOHAIBHOCTH U
YKOHOMHYHOCTH
18) ymerot BEIOMpaTh 0O0OIIEHHBIE CTPATET NN PEIICHUS 3a/1a4H
19) BeIICTAIOT ¥ GOPMYITHPYIOT ITO3HABATEIHHYIO TIEJTh
20) OCyIIECTBIIAIOT OUCK U BBIZICTICHHE HEOOX0IMMON HH(POPMALIUU
21) mpUMEHSIOT MeTOJbl MH(POPMALMOHHOIO MOMCKA, B TOM YHCJIE C IOMOIIbI0 KOMIIBIOTEPHBIX
CpEICTB
KommynukatuBubie YY /|
1) obmaroTcst ¥ B3aUMOJCHCTBYIOT C MapTHEPaMHU IO COBMECTHOM NESATEIBHOCTH WM OOMEHY
uHpopmaruu



a) YMEIOT CIIyIIaTh U CIBILATh JPYT Apyra
0) ¢ I0CTaTOYHOH MOJHOTOW M TOYHOCTHIO BBIPAXKAIOT CBOM MBICIH B COOTBETCTBUHU C
3ajjayaMM U YCJIOBUSIMH KOMMYHUKAIIUU
B) aJleKBaTHO HCIOJB3YIOT PEUEeBBbIE CPEACTBA Ui TUCKYCCHM M apryMEHTallud CBOEH
HO3ULIUU
I') YMEIOT MPEICTaBIATh KOHKPETHOE CO/Iep)KaHhe U COOOIAaTh €ro B MUCbMEHHOW U YCTHOM
dbopme
1) MHTEPECYIOTCS Yy)KUM MHEHHEM U BBICKA3bIBAIOT CBOE
€) BCTYNAIOT B JMAJIOT, yYacCTBYIOT B KOJUIEKTUBHOM OOCYXJEHHM IPOOJIEeM, y4aTcs BIAAETh
MOHOJIOTHYECKON M TUAIOTUYECKO (OpMaMu peyd B COOTBETCTBHH C FPaMMATUYECKHUMHU U
CHUHTAKCUYECKMMU HOPMAaMHU POJIHOTO S3bIKA
2) y4arcsi IeHCTBOBATH C YUE€TOM MO3HIIMHU JAPYTOro M COTIACOBBIBATH CBOM JICHCTBHS
a) IOHUMAIOT BO3MOXKHOCTb PA3JIMYHBIX TOUYEK 3PEHHs], HE COBIAIAIOUINX C COOCTBEHHOM
0) TPOSIBIIIIOT TOTOBHOCTh K OOCYXKAEHHUIO Pa3IMUHBIX TOUYEK 3pEHUS U BhIpaOOTKe oOIIen
(TpymImoBoii) MO3UIIUN
B) ydyaTCsl yCTaHABIIMBAaTh M CPABHUBATH Pa3HBbIC TOUYKU 3PEHUS, MPEXKIE YeM NPUHHUMATH
pelLIeHHe U JIeNaTh BBIOOD
I) y4yaTcss apryMEeHTUpOBaTb CBOK TOYKY 3pEHMs, CHOPHUTb, OTCTaMBaTh IO3ULIUIO
HEBPaXXI€OHBIM IS OTIIMIOHEHTOB 00pa3oM
3) y4arcst OpraHM30BbIBaTh U INIAHUPOBATH yUeOHOE COTPYIHUUYECTBO C YUUTENIEM U CBEPCTHUKAMHU
a) OTPENCISIIOT LEeNMH U (PYHKIIUN YIaCTHHKOB, CIIOCOOBI B3aUMOJICHCTBUS
0) IIaHUPYIOT 00IIKEe CIIOCOOBI pabOThI
B) OOMEHMBAIOTCS 3HAHUSMH MEXKAY WICHAMH TPYNIIbl I TPUHATHS 3PPEKTHBHBIX
COBMECTHBIX PELICHUH
I) yMEIOT (WJIM pPa3BUBAIOT CIOCOOHOCTH) OpaTh Ha ce0sf MHUIMATHBY B OpraHU3alUuu
COBMECTHOTI'O IEUCTBUS
1) YMEIOT (WIKM pa3BUBAIOT CIIOCOOHOCTH) C MOMOUIBIO BOIPOCOB J100BIBATh HEIOCTAOIIYIO
UH(POPMALINIO
€) yuyarcsi paspemiarb KOH(QIUKTBI — BBIABIATH, UIEHTU(UIUPOBATH MPOOJIEMBbI, UCKATh U
OLICHUBATh aJbTEPHATUBHBIE CIIOCOOBI pa3pelieHuss KOH(IMKTA, NMPUHUMATh pEIleHUe U
peaTn30BBIBATH €TO
) ydarcsl ynpaBiATh NTOBEIEHUEM MapTHepa — yOeKJaTh ero, KOHTPOJIUPOBATh U OLIEHUBATh
€ro IEUCTBUS
4) paboTatoT B rpymne
a) yCTaHaBIMBAlOT padouue OTHOIIEHHUs, ydarcd J(P(GEeKTUBHO COTPYJHUYATH U
CHoCcOOCTBOBATh MPOIYKTUBHOM Koomepauuu
0) pa3BHBaIOT yMEHHE WHTETPUPOBATHCS B TPYIIY CBEPCTHHKOB M CTPOUTH MPOJYKTHBHOE
B3aUMO/ICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU
B) ydJaTcsl MEepeBOANTh KOH(DIUKTHYIO CHTYallHI0 B JIOTWYECKHH TUIAaH M pa3pemiaTh ee Kak
3aja4y yepes aHallu3 yCIOBUN
5) TpUAEPKHUBAIOTCS MOPATBHO-ITHUECKUX W TICUXOJIOTUYECKAX TPUHIMIIOB OOIIECHUS W
COTPY/AHHUYECTBA
a) TPOSIBIISIIOT YBaKUTEILHOE OTHOIICHWE K IapTHEpaM, BHUMaHHWE K JHMYHOCTH APYroro,
a/IeKBaTHOE MEXJIMYHOCTHOE BOCIIPUATHE
0) MEeMOHCTPUPYIOT CIOCOOHOCTh K dMMATHH, CTPEMJICHUE YCTAaHABIMBATH JOBEPUTEIHHBIE
OTHOILICHUS
B) MPOSIBIISIIO TOTOBHOCTH aJIeKBaTHO PEarnpoBaTh HAa HYXKIBI JPYTUX, OKa3bIBaTh MOMOIIb U
HMOIMOHAIBHYIO MOJIEPKKY apTHEpam
6) perynupyoT COOCTBEHHYIO ACATEIHHOCTh MOCPEACTBOM PEUEBBIX JEHCTBUMA
a) MCIIONIb3YIOT a/ICKBATHBIC SI3BIKOBBIE CPENICTBA JJISi OTOOPAKEHUSI CBOMX UYBCTB, MBICIICH U
MOOYXACHUI
0) ONMHUCHIBAIOT COAEP)KAHUE COBEPIIAEMBIX NCHCTBUN C IENBbI0O OPUEHTUPOBKU MPEAMETHO-
IIPAKTUYECKON WIIM UHOU JCSITEIbHOCTH



Conep:xanue y4e0HOro npeaMera

Ot6op coxmepxaHus OOY4YEHHUsS OCYIIECTBISECTCS HAa OCHOBE CJCAYIOIMMX IUAAKTHYECKHUX
NPUHIUIIOB: CUCTEMAaTH3allis 3HAaHUM; COOTBETCTBHE OO0S3aTEIILHOMY MHHUMYMY COJEpKaHUS
00pa3oBaHuUsl B OCHOBHOM IIKOJIC; YCHJICHHUE OOIICKYJIbTYPHOM HANpPaBJICHHOCTH MaTepuaja; yder
IICUXOJIOTO-TICAAr OTN4YCCKUX OCO6CHHOCTCI>1, AKTYaJIbHBIX IJId BO3paCTHOro Iicepuoaa; CO3AaHUC
YCJIOBI/Iﬁ JJI1 IOHMMAaHUA U OCO3HAHUA BOCIIPUMHUMAaEMOro MaTrcepuala.

Tema

KoJa-
BO
YacoB

KoJa-Bo
KOHTPOJIbHBIX
padoTr

JIeMeHTBI COAePKAHMS

IToBTOpEHME

4

I'naBa 1.
Beipakenus.
Toxnecrsa.
YpaBHeHus.

27

UucnoBble BBIPQ)KEHUS, BBIPAKEHUSA C IEPEMECHHBIMH.
IIpocteiimme mpeoOpa3oBaHMs BBEIPAKCHHWA. Y paBHECHHE,
KOpeHb YypaBHeHHdA. JIuHelHOe ypaBHEHHE C OJHOMN
IIEPEMEHHOM.  PemreHme TEKCTOBBIX  3afad  METOIOM
COCTaBJICHHSA YpaBHEHUI. Crartuctuueckue
XapaKTepPUCTUKH.

Ocnosnas yeip — CHUCTEMaTH3UPOBaTh M O0OOIIUTH
CBEICHHA O MPE0OPa3OBaHMAX anTreOpandecKnX BBHIPAKEHHH
U PELICHUN YPAaBHEHUH C OJTHOM NIEPEMEHHOM.

IlepBas Tema kypca 7 Kjacca SIBJISETCS CBSA3YIOUIUM
3BEHOM MEXIYy KypCOM MATeMAaTHKu S5—O6 KJIaccoB H
KypcoM anreOpbl. B Hell 3akpemssiroTcs BBIYHCIUTEIbHbIC
HaBBIKH, CHCTEMAaTHU3UPYIOTCS U 0000IIAIOTCS CBEACHUS O
npeoOpa3oBaHMsX BEIPAKEHUN U PEILICHUN YPaBHEHH.

Haxoxnenne 3HaYeHWH YHCIOBBIX W OyKBEHHBIX
BBIPQXXEHUH /1aeT BO3MOKHOCTHb TOBTOPUTH C YYaIIUMHCS
IpaBuia JEUCTBUM C PalMOHAIBHBIMUA YUCIAMH. YMEHUSA
BBINOJIHATH apu(pMETHUECKUE ACUCTBHUA C PAalMOHAIBHBIMU
YHUCIaMHU SIBIISIIOTCSI ONIOPHBIMM JJISI BCETO Kypca anreOpsbl.
CrnenyeT BBISICHUTb, HACKOJBKO IIPOYHO OBIAJEIN HMH
yyaluecs, ¥ B Cly4ae HEOOXOIMMOCTH OpraHH30BaTh
MIOBTOPEHHE C LIENbIO JMKBHIAINHN BBISBICHHBIX MPOOEIOB.
Pa3BuTHIO HAaBBIKOB BBIUMCIEHUN JOJDKHO  YAEIATHCS
Cepbe3HOE BHHMAaHWE M B JallbHEHIIEM NpU HU3yYEeHHUH
JOPYTUX TEM Kypca anreOpsbl.

B cBsa3u ¢ paccmMoTpeHMeM BOMpoca O CpaBHEHHH
3HAQUEHUH  BBIPAXKEHUN  PaACIIMPSAIOTCS  CBEJIEHUSA O
HEPABEHCTBAaxX: BBOAATCA 3HAaKW HEPaBEHCTB, J1A€TCs
MIOHSATHE O JBOMHBIX HEPABEHCTBAX.

I[Ipu paccmoTpeHun mpeoOpa3oBaHUil  BBIPAKEHUH
(hopManbHO-OIIepaTUBHBIE YMEHHSI OCTAalOTCS Ha TOM XKe
YpOBHE, ydaliuecs MOJHUMAIOTCSI HAa HOBYIO CTYIEHb B
OBJIAJICHNH Teopruel. BBOAATCS MOHATHA «TOXKIECTBEHHO
paBHBIE BBIPAKEHHUSA», «TOXKIECTBO», «TOXKJIECTBEHHOE
npeoOpa3oBaHHe BBIPAKEHHI», COJAEPKAHUE KOTOPBIX
OyZeT TIOCTOSIHHO PAacKpbIBaTbCs M YIUIyONATHCS MpH
M3YYEHUU TMpeoOpa3oBaHUil Pa3IUIHBIX ajITreOpandaecKux
BhIpakeHUH. [lomuepknBaeTcs, 4T0 OCHOBY TOXAECTBEHHBIX
peoOpa3oBaHUil  COCTaBISAIOT CBONCTBA JACWCTBUH HaJ
YHUCIIaMHU.

YcunuBaercss poib TEOPETHUECKHUX CBEIEHUH TpH
paccMoTpeHnu  ypaBHeHui. C  menpio  oOecriedeHus
OCO3HAHHOTO  BOCHPHATHS  y4YallUMHCA  aJITOPUTMOB
pEIIEHUs] YpaBHEHUH BBOIMTCS BCIIOMOTATEIIBHOE IOHATHE
PaBHOCHUIIBHOCTH  ypaBHEHUI], dbopmynmupyroTes U
Pa3BACHAIOTCS Ha KOHKPETHBIX IpUMEpax CBOWCTBA
PaBHOCHIBHOCTH. [/lacTcs MOHATHE TUHEWHOTO YPaBHEHUS U
HCCIENyeTCs BOIPOC O 4HCIE ero KopHed. B cucreme
yOpaKHEHUH 0co00e BHUMAaHUE YIENseTCS PEIICHHIO
ypaBHeHHH BHAa ax = bnpu paznuuHbIX 3HaueHMsX @ U b.




[Ipomomxaercss pabora mo (HOPMHUPOBAHUIO Y YHAIIMXCS
YMEHHS HCIOIB30BaTh ammapaT ypaBHEHHH KaK CPElCTBO
JUTSL PEIICHNs] TEKCTOBBIX 3a7[ad. Y POBEHb CIOXKHOCTH 3a/1a4
3/1eCh OCTaeTCs TAKUM K€, Kak B 6 KJjiacce.

WzydeHnne Templ 3aBepmIaeTcss 03HAKOMIICHUEM YUAITUXCS C
MIPOCTEHIIMMHU CTATUCTHUECKUMHU XapaKTEPUCTHKAMIL:
CpeIHUM apu(pMETHIECKUM, MOJIOH, MEANAHOH, Pa3MaxoM.
VYyamuecs 10MKHBI YMETh HCIIOJIb30BaTh 3TH
XapaKTePUCTUKH JJIS aHATIN3a PAJIa JaHHBIX B HECTIOXKHBIX
CUTYaITUsIX.

I'maBa 2.
DOyHKIUHA

14

OyHKIMS, 00MacThb OTpeIeIICHUS GyHKINY.
Breruncnenne 3maueHwit pyHkmum mo dopmyne. ['padux
¢dbyaxmun. IlpsMas TpomopHHOHANTBHOCTE U ee Tpaduk.
Jluneitnas ¢pyHKUuMS U ee rpaduk.

Ocnoenas  yenb —  O3HAKOMHUTh  ydaluxcd ¢
BaOXHEHIIMMH  (DYHKIMOHAJIBHBIMM IOHSATHAMH U C
rpapukamMu TIPSIMOH TPOMOPIUOHAILHOCTA W JIMHEHHOUN
(hyHKIIMM 001ero BU/IA.

Hannass Tema sBAfSeTCs HAayaJbHBIM  3TalloM B
CHUCTEMAaTUYECKOI (hyHKIIMOHATBHOM MOATOTOBKE
yyamuxcs. 3ech BBOJATCS TaKWe MOHATHA, KaK (YHKIUS,
aprymenrt, obnactb ompeneneHus QyHKOuH, Tpaduk
¢byHkunu. OyHKOUSA TpakTyeTcs Kak 3aBHCHMOCTb OJHON
IIEPEMEHHOM OT Jpyroi. Ydamuecs IONIy4arT IIEpBOE
npejcTaBiIeHre 0 crocobax 3amaHus QpyHKuuud. B nanHoi
TeMe HadMHaeTcs paboTa Mo (JOPMHUPOBAHUIO Y YUAIIUXCS
YMEHHH HaXOAWTH MO QopMyse 3HaueHHue (QYHKIHUA [0
W3BECTHOMY 3HAYCHHUIO apryMEHTa, BBIMONHATH Ty JKe
3amaqy 1o TpaduKy W pemars Mo TpapuKy OoOpaTHYIO
3agaqy.

OyHKIMOHATBHBIE TIOHSITHS MOJTy4aroT CBOIO
KOHKPETH3AIHMIO MPHU HU3YUYEHWH JTHUHEHHON (YHKIUH U ee
YaCTHOTO BUJIA — NPSIMOH NPOIOPLHOHATIBHOCTH. Y MEHHUS
CTpOUTh W 4WTaTh TrpaduKd OTHX QYHKIUH IIUPOKO
UCTIOJIL3YIOTCS KaK B CaMOM Kypce aireOpsl, Tak U B Kypcax
reoMeTpUH M (U3UKU. Yyaliuecs JOJDKHbI HOHUMATh, Kak
BIMsET 3HaK Kod(p@HUIMEeHTa Ha pPACIOJOXKEHUE B
KOOPAMHATHOM TI0cKOCTH rpaduka GpyHkuun y = Kx, rae u
k # 0, kak 3aBucur OT 3HaueHHMK wub B3auMHOe
pacronoxeHne rpadukoB AByX GyHKuuiA Buaay = Kx + b.

dopmupoBanre BceX (QYHKIMOHAIBHBIX TOHATHH |
BBIpa0OTKa COOTBETCTBYIOIUX HABBIKOB, & TAKXKE M3y4YCHHUE
KOHKPETHBIX (YHKIHMI COMPOBOXKIAIOTCS PacCMOTPEHUEM
MIPUMEPOB pealbHBIX 3aBUCHMOCTEH MEXIy BEIMYHMHAMHU,
YTO CIIOCOOCTBYET YCHIICHUIO IPUKIIATHON HANPaBICHHOCTH
Kypca anreopsl.

I'maBa 3.
CreneHns ¢
HATYPAJIbHBIM
noKa3zaTteJjieM
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Crenenb ¢ HaTypaJbHBIM TOKA3aTEJIEM U €€ CBOMCTBA.
OpnowrieH. OyHKINH y = xz, y= X1 ux rpaduKH.

Ocnosnas yeib — BbIPA0OTaTh YMEHHUE BBITNOJIHSITH
JeUCTBUA HaJl CTEIICHIMU C HATYPaJIbHBIMU MOKa3aTEIsIMU.

B nanHOil Teme [naercs oOIpeAeNieHHE CTENEeHH C
HaTypalbHBIM ITOKa3aTesleM. B Kkypce mMareMaTtuku O Kiacca
yyalyecs YK€ BCTPEYalUCh C NpUMEpaMu BO3BEIICHUA
YHceJl B CTEIeHb. B CBA3M ¢ BBEIUHCICHUEM  3HAYCHHH
CTEIEHH B 7 KJlacce  JaeTrcs  IpelcTaBlieHUE
HaXO0XKJIEHUH 3HAYECHUI CTENCHHU c IIOMOIIIBIO
KaJIbKYyJIATOPA. PaccmarpuBaroTcsi CBOMCTBa CTENCHU C
HaTypalbHBIM IMOKa3aTeneM. Ha mpuMepe JokasarenhcTBa
CBOHCTB CTCNEHW Yy4YaIlhecs BIIEPBHIE 3HAKOMATCS C
JIOKa3aTeNIbCTBAMH, IPOBOJAMMEBEIME Ha aireOpandecKkoM
marepuane. CBoWcTBa  CTENEHM € HATypalbHBIM




MoKaszaTejeM HaxomsAT TPUMEHEHHE TP  YMHOXECHUH
OJHOWICHOB M BO3BEJCHHUU OJHOWIEHOB B creneHb. Ilpu
HaXO’KICHUHU 3HAUCHUH BBIPa’KEHUH, COAEPIKAILUX CTEIEHH,
oco0oe BHUMaHHUE ciIeqyeT 00paTuTh Ha MOPAAOK ACHCTBUH.

Paccmorpenne ¢yHKIHA y = X2, y = X°MO3BOTISIET
MIPOJIOIDKATE PaboTy 10 YOPMHUPOBAHUIO YMEHHHA CTPOUTH H
yntaTh rpadukd QyHKOuA. BakHo 0OpaTUTh BHUMaHUE
yUaIUXCs HA OCOOEHHOCTH rpaduka (QyHKIHH y = X°:
rpaduK TPOXOOUT dYepe3 Hayajgo KOOPIUHAT, OCh
OysBinsieTcsl ero OChbl0 CHMMETPHH, TpauK PacIioNoKeH B
BEpXHEH MOITYIIOCKOCTH.

YMmenue crtpouth rpadukm GyHKIHA y = x’u y =
X HCIIONB3yeTCss U O3HAKOMJIGHHS  YYAIIUXCS
rpaMuecKUM Coco0OM pelieHNs ypaBHEHHUH.

o

I'masa 4.
MHoro4JeHbl

22

MmuorouneHn. CrnoxeHue, BBIUUTAHHE W YMHOXEHHE
MHOTOYJICHOB. Pa3nokeHrne MHOTOWIEHOB Ha MHOXKHUTEIH.

Ocnosnas yenp — BbIpabOTaTh yYMEHHE BBINOJHSITH
CIOKEHUE, BBIUMTAHHUE, YMHOXEHUE MHOIOWIECHOB U
pa3noKeHre MHOTOYIEHOB HA MHOKUTEIN.

Hannas Ttema wurpaer (yHIAMEHTAJIBHYIO DOJIb B
(hopMHpOBaHUM  yMEHHS  BBINOJHITH  TOXKICCTBCHHBIC
npeoOpazoBaHUs anreOpanvecKux BBIPAKEHUIH.
dopmupyemble 31ech (HOPMaIbHO-ONEPATUBHBIE YMEHHUS
SIBISIIOTCS.  ONOPHBIMH ~ IIPM U3Y4YEHMM  JEHCTBUH C
pallMOHATBHBIMUA ~ APOOSIMH, KOPHSMH, CTEHCHSIMH C
panMOHAIbHBIMH ITOKA3aTENSMH.

W3ydyeHne TeMbpl HauuMHAETCA C BBEACHHA IOHATHH
MHOTOWIEHA, CTaHAAPTHOIO BHUJAA MHOIOWIECHA, CTEIEHU
MHorounaeHa. OCHOBHOE MECTO B 3TOH TEME 3aHUMAIOT
ITOPUTMBI JIEHCTBUM C MHOIOWIEHAMH — CJIOKEHHE,
BBIYMTAHUE U YMHOXEHHUE. YUalluecs JOJDKHbI IIOHUMATh,
YTO CYMMY, Pa3HOCTb, IIPOM3BEICHNE MHOI'OUYICHOB BCErNa
MO>XKHO TIpEJCTaBUTh B BHJE MHOrowieHa. JlelcTBus
CIIOKEHHSA, BBIUUTAHUS W YMHOXEHHA MHOTOYIEHOB
BBICTYIIAIOT KaK COCTaBHOM KOMIIOHEHT B 3aJaHMSIX Ha
peoOpa3oBaHus LEJBIX BBIPAYKECHHI. [Toatomy
HELeIecoo0pa3Ho  MEpPexXOAuTh K  KOMOMHMPOBAHHBIM
3a/IaHMSIM TIPEXKE, YEM YCBOECHBI OCHOBHBIE AJITOPUTMBL.

Ceppe3HOE BHUMAaHME B JOTOH TeMe€ YAENAETCS
Pa3IOKEHUI0 MHOTOWIEHOB Ha MHOXHUTEIN C IOMOUIBIO
BBIHECCHHUSI 32 CKOOKH OOIIET0 MHOXHTENS M C TTOMOIIBIO
TCPYIIIUPOBKU. CooTBeTcTByIONIINE npeoOpazoBaHus
HaxOJAT IIUPOKOE IPUMEHEHUE KaK B Kypce 7 Kiacca, Tak U
B TMOCJIEOYIOUIMX Kypcax, OCOOCHHO B JCHUCTBHUAX C
palMOHATBHBIMH JAPOOSIMH.

B nanHO# Teme ywammecss BCTpEUYaroTCsl ¢ MpUMepaMu
HCHOJB30BAaHUsI PAacCMaTPUBAEMbIX IPEOOPa3OBaHUN TPH
pelIeHnr pa3HOOOpa3HbIX 33Jad, B YAaCTHOCTH TIPHU
pelIeHnr YpaBHEHHH. DTO TO3BOJISIET B XOJA€ HM3yUEHUS
TEMBl MPOAOIDKHTE PabOTy MO (OPMHUPOBAHHIO YMEHHS
pelmaTh ypaBHEHMS, a TaKKe pellaTh 3aJadyd METOIOM
COCTaBJIICHMSI  ypaBHEHMH. B  uucino  ynpaxseHui
BKJIKOYAIOTCS HECJIOXKHBIE 3aJaHMs Ha J0Ka3aTeNIbCTBO
TOXJIECTBA.

I'naBa 5.
DopMy.Jibl
COKPAIIEHHOI'0
YMHOKEHHU S

23

®opmyisl (a + b)’ = a® + 2ab + b%, (@ + b)’=&° + 34°b
+ 3ab? + b3 (a + b) (@ + ab + b%) = a® +b®. TIpumencuue
(GOpMyJT COKpAIIEHHOTO YMHOXEHHS B NPeoOpa3oBaHUSIX
BBIPAKECHHUI.

OcHnognasi yenb — BbIPA0OTaTh YMECHHE TMPHUMEHSTH
(bOpMyJIBI COKPAIIEHHOTO YMHOKEHHS B IPEOOpa3OBaHUIX
[ENIBIX BBIPAKEHUI B MHOTOWICHBI W B Pa3IOKEHUH




MHOTOYICHOB HAa MHOKUTEJIH.

B  gammoii  Teme  mpomoipkaeTcs — pabora IO
GOpPMHUpPOBAHHIO Y  yYalIMXCS  YMEHHUS  BBIIOJIHSATH
TOX/ICCTBCHHBIC PEOOpa3OBaHUS IEIBIX  BBIPAKEHHI.
OcHOBHOE BHMMaHHE B TeMe yuensiercsi popmysiam (a - b)
(@ +b)=d®-b% (a+h)=d*+ 2ab + b°. Vaammecs
JOJDKHBI 3HATh OTH (OPMYJIBI M  COOTBETCTBYIOIIHE
CIIOBECHbIE (DOPMYJIUPOBKH, YMETh IPUMEHSTh HX Kak
«CJIeBA HAMPABOY, TAK U «CIIPAaBa HAJIICBOY.

Hapsimy ¢ yKka3aHHBIMH pacCMaTpUBAIOTCS  TaKKe
dopmyisl (a + b)° = a*+ 3a°b + 3ab® £ 1°, i® £ b° = (a £ b)
(a* + ab + b?). OgHAKO OHM HAXOIAT MEHBIICE IPHMCHCHIE
B Kypce, IO3TOMY HE CJEAyeT H3JIUIIHE YBICKATHCS
BBITTOJTHEHHEM YIIPAXXHEHHUI HA X UCIIOJIb30BAHHUE.

B 3akIrOudTENbHONM YacTH TEMBI PacCMaTPHBACTCS
MpUMEHEHHE Pa3IHYHbIX MPHUEMOB Ppa3noKEHHsI
MHOTOYICHOB Ha MHOXHTEIH, a TakKe HCIOIb30BaHUC
npeoOpa3oBaHUil  LENBIX  BBIPAKCHUH sl pelICHUS
[IAPOKOT0 Kpyra 3a1ad.

I'nmaBa 6.
Cucrembl
JMHEHHBIX
ypaBHEeHU
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Cucrema ypaBHeHuid. PemieHne cucTeMbl JIByX
JUHEWHBIX YpaBHEHMH C JBYMs IIEPEMEHHBIMH U €ro
reoMeTpuyecKkas MHTEprperanys. PemeHue TEKCTOBBIX
3aJa4 METOJIOM COCTABJICHUSI CUCTEM ypaBHEHUIL.

OcHogénas yenb — O3HAKOMHTD YHaIllUXCs CO CIIOCOO0M
peleHuss CHUCTEM JIMHEHHBIX YpPaBHEHUH C  JBYMs
MIEPEMEHHBIMH, BbIpA0OTaTh YMEHHE pelaTh CHCTEMBI
YPaBHEHUH M NPUMEHATh HX IpPHU PELICHUH TEKCTOBBIX
3ajad.

Uzyuenune cucteM ypaBHEHHMH pacrpenensiercs MEexXIy
Kypcamu 7 m 9 xnaccoB. B 7 kimacce BBOOUTCSI MOHSATUE
CHUCTEMBl M  pPacCMaTpUBAIOTCS CHUCTEMBl JIMHEHHBIX
YpaBHEHUH.

UznoxeHne  HauMHAeTcss C  BBEACHUS  INOHATHUS
«JTUHEWHOE ypaBHEHHE C ABYMS IIepeMeHHBIMIN». B cuctemy
YOpaXXHEHUH  BKIIIOYAIOTCSl HECJOXKHBIE 3a/JaHusl Ha
pelleHre JTUHEHHBIX ypaBHEHUH C JABYMS NEPEMEHHBIMU B
LEJIBIX YnCIax.

dopmupyercsi yMeHHe CTpOUTh TpaduK ypaBHEHUS a +
by = ¢, rie a # 0 wim b# 0, npu pasaTMYHBIX 3HAYEHUSIX @, b,
c. BBemenue rpaduueckux o0pazoB AaeT BO3MOXKHOCTbH
HaTJISAHO MCCIel0BaTh BOMPOC O YHCIIE PEIIEHUH CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

OCHOBHOE MECTO B JAHHOM TeMe 3aHMMAeT H3y4YeHHE
aNTOPUTMOB PEIICHUS CUCTEM ABYX JIMHENHBIX YpaBHEHUH C
JIByMsI TIEPEMEHHBIMH CITOCOOOM TIOJICTAHOBKH U CHIOCOOOM
CIIOKEHHA. BBeneHne cucTEM MO3BOJIAET 3HAUYUTEIBHO
PacIIMPUTh KPYT TEKCTOBBIX 3a7ad, PEMIAEMBbIX C MIOMOLIBIO
anmapata anreOpsl. [IpuMeHeHWe cHCTeM ymIpoIaeT
MIPOLIECC TIEPEeBOJIa NAHHBIX 3a/a4i ¢ OOBIYHOTO f3bIKAa Ha
SI3bIK YPaBHEHUI.

Hrorosoe
ITIOBTOPEHHE

12

O011ee K0J1-BO
JacoB

136

10
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IToBTopenue. JlenumocTs yucen. JleicTBus ¢ Ypok
1. 1. OOBIKHOBCHHBIMH JIPOOSIMH 1 0000111ar011IeETO
MTOBTOPEHUS
[ToBTOpenue. JleiicTBUSI ¢ AECITUUHBIMU JPOOSIMHU. Ypok
2. 2. 1 o0o011aroniero
MIOBTOPEHUS
[ToBTOopenue. [lonoxuTeNbHBIE U OTPULIATEIBHBIE Ypok
3. 3. YyHcIa. 0000111ar011IeETO
TTIOBTOPECHUS
IToBropenue. IIponopuuu. Pemenue ypaBHEHUN. Ypok
4, 4. 1 o0o01aroniero
MOBTOPEHUS
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Boipakenusi. ToxaecrBa. YpaBHeHUs.
8 1. Buipamenus 5 BbINOJHATH JIeMEHTapHbIE
Ypok ocBoeHMS 3HAKOBO-CUMBOJIMYECKHUE
5. 1. YucnoBble BBIpaXKEHUS 1 . .
HOBBIX 3HAHUU NEHCTBHS: MPUMEHSITH OYKBBI
VYpox JUTsl 0003HAYEHUS YUCe, IS
5 5 B 1 03HAKOMJICHHUS C 3amucu 00X YTBEPKACHUI;
. : BIPKEHUS C TIEPEMEHHBIMU HOBEIM COCTABJISATE GyKBEHHBIE
MAaTepHAIOM BBIPAKEHMUS 110 YCIIOBUSIM,
; 3 B L Yok 3akperuieHus | 33AaHHBIM CIIOBECHO,
. : BIPKEHUS C TIEPEMEHHBIMU SHAHMH PUCYHKOM HJIH 4EPTEKOM;
. . YPpoK OTKpBITHS npeodpPazoBLIBATH
8. 4, CpaBHeHHE 3HAYEHUH BBIPAKECHUN 1 p p alIreGpanuecKe CYMMEL 1
HOBOT'O 3HaHUS P y
} ) VoK KODDEKLIK IIPOU3BEICHUS
0. 5. CpaBHEHHE 3HAaYCHUH BBIPAKECHUN 1 p PPeKIL

3HaHUH

(BbIHO.]'IHHTLHpI/IBeI[eHI/Ie




§ 2. IIpeoGpa3oBanne BhIpa:KEeHHUId

Ypok ocBoeHUs

10. | 6. CaoiicTBa A€MCTBUIN HAJ YUCTaMU o
HOBBIX 3HAHUI
. . . VYpok 3aKkperieHus
11. | 7. CaoiicTBa A€MCTBUIN HAJ YUCTaMU POX 3aKP
3HaHUU
Ypok
12 8 ToxnaectBa. ToxxaecTBeHHbIE TPeOOpPa3OBaAHUS 03HAKOMJICHUS C
' ' BBIPAKCHUM HOBBIM
MaTepuaioM
13 9 ToxaectBa. ToxkaecTBeHHbIE TPEOOpaA3OBaHUS Ypok 3aKkperieHus
' ' BBIPAKECHUI 3HaHUHI
14 10 ToxnectBa. ToxaecTBEHHbIE IPEOOpPA30BaHUS VYpok 3aKkperieHus
' " | BBIp@KEHUH 3HAHUU
Ypok 060011eHNS 1
ToxaectBa. ToxxaecTBeHHbIE TPEOOpPA3OBaAHUS
15. 11. o CHUCTEeMaTU3alun
BBIPKCHUI .
3HAHUU
16 12 Konumponvnaa paboma Ne 1 no meme Ypoxk nposepku u
' " | «Boipascenua u moscoecmea OUeHKU 3HAHUIL
. Ypok KoppeKuuu
17. | 13. | AHanu3 KOHTPOJIbHOW paboThl. Pemenue 3amaq POX KOPpeiil
3HAHUU
8§ 3. YpaBHeHus1 ¢ 01HOH MepeMeHHOI
Ypok OTKpBITHS
18. | 14. | YpaBHeHHE U €TO KOPHU p P
HOBOTO 3HAHUS
. . . Ypok ocBoeHUs
19. | 15. | JluneitHOE ypaBHEHHE C OJHOM MepeMEHHON o
HOBBIX 3HAHUI
. . . KoMOuHMpOoBaHHBI
20. | 16. | JluHeitHOE ypaBHEHHE C OJTHOM IMMEpEMEHHON .
1 ypoK
Ypok
. 03HAKOMJICHHUSI C
21. 17. | Pemenue 3a1a4 ¢ TOMOMIBIO ypaBHEHUI
HOBBIM
MaTepuaIoM
. Ypok
22. 18. | Pemenue 3ama4 ¢ TOMOIMIBIO ypaBHEHUI p

dhopmupoBaHus 1

MOJOOHBIX ClIaracMBbIX,
pacKpbITHE CKOOOK,
YIPOILEHUE IIPOU3BEICHUI).
BbIuMcasTh 4HCI0OBOE
3HaueHue OyKBEHHOTO
BBIpAXXCHUS; HAXOAUTH
00J1aCTh TOIYCTUMBIX
3HaUEHUH MepeMEHHBIX B
BBIPAKCHHH.

Pacno3naBath JIMHEHbBIE
YpaBHEHHUS.

Pemars nuHeliHbIE
YpaBHCHHS.

Pemath TeKCTOBBIE 337241
anreOpandecKuM crocoOoM:
MEPEXOJIUTh OT CIOBECHOM
(hOPMYIUPOBKH YCIOBHS
3a/1a4M K anreOpandeckon
MOJIEJIH IIYTEM COCTaBJICHMUS
YpaBHEHHUS;, pelIaTh
COCTaBJIEHHOE YpaBHEHHUE;
HHTEPNpPeTHPOBATH
pe3ynbTar.

H3BaekaTb nHPOpMAIIHIO U3
TaOJIUI ¥ TUarpamm,
BBINOJIHATDH BBIYUCIICHUS IO
TaOJIMIHBIM JTAHHBIM.
OnpeaensiTe 1Mo quarpamMmmam
HauOOJIBIINE U HAUMCHBIIINE
JaHHbIC, CPABHUBAThH
BCJIMYNHBI.

IIpeacraBasaTs nHGOPMAIUIO
B BUJIE TaOJIHII, CTOJIOYATHIX H
KPYTOBBIX UarpaMM, B TOM
YHClie C TTOMOILBIO
KOMIBIOTEPHBIX POTPAMM.
IIpuBoaUTH IpUMEPHI




MIPUMEHEHUS
3HAHUM YMEHUH U
HaBBIKOB

YUCJIOBBIX JIAHHBIX (1I€HA, POCT,
BpeMs Ha JIOPOTY U T. 11.),
HAXOAUTH CpPE/IHEE

VYpok apupmeTHuecKoe, pazmax
(dopmupoBaHus U YHCIIOBBIX HAOOPOB.
23. 19. | Pemenwue 3a1a4 ¢ MOMOIIBIO YPAaBHEHHM 1 IPUMEHEHUS IIpuBoauTH CONEpKATEIBHbBIC
3HAaHUW YMEHUH U MIPUMEPHI UCTI0JIB30BaHUS
HaBBIKOB CPEIHMX JUIsl OIIMCAHUS
. KoMOuHMpoOBaHHBl | JaHHBIX (YPOBEHB BOJLI B
24. | 20. | Pemenue 3a/1a4 ¢ IOMOIIbIO YPaBHEHUI 1 .
1 ypox BOJIOEME, CIIOPTUBHbBIE
o5 21 P o KOM6I/IHI/IpOBaHHH IMMoKas3aTciiv, onpcaCICHUC
. : eIIeHHE 3a/1a4 C TIOMOUIBIO YPaBHEHUH 1 # ypo IPAHHII KIMMATHUCCKHX 30H).
8 4. CtaTHCTHYECKHE XaPAKTEPUCTHKH 6
26. | 22. | Cpennee apudmernyeckoe, pa3max, Moja. 1 YPOK OTKpEITHS
HOBOT'O 3HaHUs
27. | 23. | Cpennee apudmernieckoe, pa3max, Mo/a. 1 YpoK SaKpetemA
3HaHUMH
28. | 24. | MeamaHa KaK CTaTUCTUYECKAsI XapaKTEPUCTUKA 1 YpoK OCBOCHI
HOBBIX 3HAHHH
Ypok 060061IeHS 1
29. | 25. | MeaunaHa Kak CTaTUCTUYECKasi XapaKTepUCTUKA 1 CUCTEMATH3alNH
3HaHUHN
30 | 2. Konmponvnaa paboma Ne 2 no meme 1 Ypok nposepxu u
«Ypasnenuny OUEeHKU 3HAHUIL
AHann3 KOHTPOJIbHOM paboTHI. Ypok Koppekuuu
31. | 27. | ®opmynsl (U3 pyOpuku «/ns mex, kmo xouem 1 3HAHWUW U OTKPBITHS
3Hamv OonbULEY) HOBOT'O 3HAHHS
I'maBa 2. 14
DOyHKIUUH
8 5. ®yHKIMHU U UX rpaduKn 6 BeryucaaTe 3Ha4eHUA
Ypox (byHKIIM, 3a1laHHBIX
2 |1 Uro Takoe yHKIMS 1 03HAaKOMJIEHUS C dopmynamu (rpu
HOBBIM HEO0XOINMMOCTH
MaTepHaJioM HCNOJIb30BATH KAIbKYIIATOD);
33. | 2. Brruucnenue 3HaueHuit GpyHkuuu nodopmyne 1 YPOK OTKpEITHS cocTanImth Ta6JmuHH
HOBOT'O 3HAHMS 3HaYeHU! PYHKUIUH.
34. | 3. Brruncnenne 3nauenuii GyHkunu nodopmye 1 Vpok 3akpemenuss | CTPOUTH 110 TOYKaM rpaduku




3HAHUU ¢ynkuuii. OnuchIBaThH
35. | 4. CBOICcTBa (PyHKIIMM HA OCHOBE
36. | 5. I'padukpynkumn 1 YpoK OCBOCHHA ee rpaguecioro
HOBBIX 3HAHUI IpeJICTaBICHHUS.
37. 6. Fpa(bmc(bymcunn 1 IU<OM6I/IHI/Ip0BaHHBI MO}IeHI/IpOBaTb PCaJIbHBIC
it ypok 3aBUCUMOCTHU hopMysiaMu U
8 6. JIuneitHasi pyHKIUSA 8 rpapukamu. Yurarsk rpaduxu
Ypok peaJIbHBIX 3aBUCUMOCTEH.
38. | 7. [Ipsimast mponOpPIIMOHATBFHOCTE U €€ Tpaduk 1 O3HAKOMIICHUA € Henoaksosars
HOBBIM (GYHKIIMOHATBHYIO CUMBOJIMKY
MAaTepHUaIoM JUTSL 3aITFCH Pa3HOOOPA3HBIX
39 8 KOMGHHUPOBAHHDI (bakToB, CBSI3aHHBIX C
. : ITpsmast ponoOpLUUOHATBHOCTD U €€ rpadHK 1 i ypoK PaCCMATPHUBACMBIMH
20 9 KOMOUHHPOBaHHbI dbyHKIMSAME, oboraias OmbIT
. : [Ipsimast mpOTIOPITMOHATIBHOCTE U €€ TpaduK 1 i ypoK BEIIOIHEHMS 3HAKORO~
U VDOK OTKDBITHS CUMBOJIMYECKUX JICHCTBUH.
41. | 10. | Jluneiinas QyHKIUS U ee rpadux 1 H(I))BOFO 3HI;.HI/I}I CTpPOUTB peueBbie
KOHCT WU C
42. | 11. | JIuneitHas yHKOus U ee Tpaduk 1 g%gEHHpOBaHHH chonzzggaHneM
VYpoxk 06001ieHus u (byHKIHOHATbHOM
43. | 12. | Jluneiinas QyHKIUS U ee rpadux 1 CUCTEMAaTH3aluH TCPMHUHOIIOTHH.
AHAHMI Hcnoan3oBars
|13 Konmponvnaa paboma Ne 3 no meme 1 Ypoxk nposepku u KOMIIBIOTEPHBIC TPOTPAMMbI
«Dynkyuu» OUEHKU 3HAHUU JUIA TIOCTPOCHHA TP auxos
GYHKIMM, UTsT KCCIIETOBAHUS
MOJIO’KEHHUSI HA KOOPAUHATHOM
IUIOCKOCTH Ipa@UKOB PYHKIIMHA
B 3aBHCUMOCTH OT 3HAYCHUH
K02(PPUIIMEHTOB, BXOSIINX B
AHaim3 KOHTPOJIBHON paboTBHI. YPOK KOppeKuu dbopmyay.
45, 14. | 3aganue QyHKIMH HECKOIBKUMU dopMynamu (M3 1 3HAHUH M OTKPBITUS | Pgemo3HaBaTh BHIBI
Ppyopuxu «/{nss mex, kKmo xouem 3Hamov 601bULE») HOBOTO 3HAHUS H3yYaeMBbIX (yHKIHL.
Ioka3bIBaTh CXEMaTUYECKHU
MOJIO’KEHUE Ha KOOPIMHATHOU
IJIOCKOCTH TpapuKoB
GyHKLIUH.
I'maBa 3. 15

CremneHb ¢ HATYpaJbHBIM MOKa3aTeIeM




8 7. CTeneHb M ee CBOMCTBA

Ypok ocBoeHuUs

46. | 1. OrnpeziesieHHe CTETICHH ¢ HaTypaJbHBIM ITOKa3aTelieM N
HOBBIX 3HAHUI
o Ypok ocBOCHHSI
47. 2. VMHOXKEHHNE U IEJIEHUE CTEIEHEN p N
HOBBIX 3HAHUI
Ypok
dhopmMupoBaHus 1
48. | 3. YMHOXEHHE U JIeIeHUE CTeTeHel MIPUMEHEHHS
3HAHUU YMEHUH U
HaBBLIKOB
Ypok
03HAKOMIJIEHHS C
49. 4, Bo3BeneHue B cTeneHb NPOU3BEICHUS U CTCIICHU
HOBBIM
MaTepruaIoM
Ypok
03HAKOMIJIEHHS C
50. 5. Bo3BeaeHue B cTeneHb MPOU3BEICHUS U CTCIICHU
HOBBIM
MaTeprUaIoM
KomOunrpoBaHHBI
51. 6. Bo3BeneHue B cTeneHb MPOU3BEICHUS U CTEIIEHU .
1 ypoK
8 8. OqHOYIeHBI
o VYPOK OTKPBITUSA
52. 7. OnHOYJIEH U €Tr0 CTaHAAPTHBIN BUT p P
HOBOTO 3HAHHUSA
53 8 VYMHOKEeHHE OQHOWIEHOB. Bo3BeaeHne oqHouieHa B Ypok ocBoeHUS
' ' CTENEHD HOBBIX 3HAHUH
54 9 VYMHOKEeHHE OTHOWIEHOB. Bo3BeaeHne oqHouieHa B KoMOuHMpoBaHHBI
' ' CTEIIEHb 1 YpOK
55 10 VYMHOKEHNE OMHOWIEHOB.. Bo3BeeHne oqHOYIEHA B KoMOuHMpoBaHHBI
' " | creneHb 1 YpOK
Ypok
2 3 03HAKOMIJIEHHUS C
56. 11. | OyakmMu y=Xx""n y = X~ 4 ux rpadpuku
YHKIHI Y y pag HOBBIM
MaTepHAJIOM
2 3 KomM6unmnpoBaHHbI
57. | 12. | Oy y = X" Uy =X~ ¥ uX rpaduxu

1 ypoK

OnuceIBaTh MHOKECTBO
LIEJIBIX YUCEII, MHOKECTBO
paLMOHATIBHBIX YHCEN,
COOTHOILIEHUE MEKIY ITUMHU
MHO’KECTBaMHU.
CpaBHuBaTh U
yHOpPS/104YMBaThH
palyoHalIbHbIE YNCIIA,
BBITOJIHATH BBIYUCIIEHUS C
palyoOHaIbHBIMU YHUCIAMU,
BbIYUCJIATH 3HAUCHUS
CTETEHEN € LENIBIM
IIOKA3aTeJIEM.
DopMyIMPOBATH
orpeziesieHUue KBaJpaTHOrO
KOPHSI U3 YUCIIA.
Hcnonb3oBath rpagux
byHKIIIN

Y = X" 751 HaXO0XKJIEHUs
KBaJIpaTHBIX KOPHEM.
BbruncaATh TOUHBIE U
npUOIMKEHHbIE 3HAUEHUS
KOPHEW, UCTIOJIB3Ys IpU
HEOOXOIUMOCTH KaJIbKYJIATOD;
IIPOBOAMTH OLICHKY
KBaJPATHBIX KOPHEW.
DopmMyHpOBaTh
OnpeJieJIeHUE KOPHS TPETher
CTENEHH; HAXOIUTh 3HAUECHHUS
KyOMuecKHX KOpHel




Ypok 060011eHus u

58. | 13. | Oyskumm y = X’ u y= x> 1 ux rpaduku 1 CUCTEMaTHU3AINH
3HAHUU
59. | 14. Konmponvnaa paooma Ne 4 no meme 1 Ypok nposepku u
«Cmenens c HAaMypanbHLIM NOKA3aMenem» OUEeHKU 3HAHUIL
AHaM3 KOHTPOJIBHOU padoThl. O MPOCTHIX U Ypok KoppeKIuu
60. | 15. | cocraBubIX uucnax (M3 pyopuxu «/[ns mex, Kmo 1 3HAHWUNA U OTKPBITHS
Xouem 3Hamv 6ObULEY) HOBOT'O 3HAHUS
I'naBa 4.
22
MHoro4eHbl
§ 9. CymMa H pa3HOCTh MHOTOYJICHOB 4
61. 1. MHOrouyieH u ero CTaHAapTHBIN BUT 1 YPOK OTKpEITHS Dopmyauposare,
HOBOT'O 3HAHUS 3anuchbIBaTh B
Ypok ocBOoeHUS CUMBOJINYECKOU popme u
62. | 2. CroxeHue ¥ BBIMUTAHUEM HOTOUJICHOB 1 . o
HOBBIX 3HAHUI 000CHOBBIBATH CBOWCTBA
Vpok CTETEeHH C HATYPaIbHBIM
(bopMUpOBaHUS U MoKa3areyieM; MPUMEHSITh
63. | 3. CroxeHue ¥ BBIYUTAHUEM HOTOUJICHOB 1 MIPUMEHEHUS CBOMCTBA CTEMIEHH IS
3HaHMI yMeHuit u | TPE0Opa3oBaHusl BHIPAKEHUN U
HAaBBIKOB BBIUMCIICHH.
64 4 CrnokeHne U BEIMUTaHUEM HOTOYJICHOB 1 KomGunnposanne! | BRIMOARATE jcicTBms ¢
' ' i ypok MHOI'OYJICHAMM.
8 10. [Ipou3sBeeHne 0OTHOYJIEHA M1 MHOTOUYJIEHA 8 BbINOJIHATE pa3iokeHne
Ypox MHOTOUYJICHOB Ha MHOKUTEJH.
03HAKOMJICHHSI C Pacno3naBaTthb KBajpaTHBII
65. | 5. YMHOKEHHE OJTHOYJIEHA HA MHOTOUJIEH 1 HOBLIM TPeXtieH, BHISCHSITH
MaTepUaIoM BO3MOXKHOCTh Pa3JIO’KEHHUS Ha
Ypox MHOKUTEIH, NPEACTABIATE
OPMHUPOBAHHS 1 KBaJIpATHBIA TPEXWICH B BUJIC
66. | 6. YMHOKEHHE OJTHOYJICHA HA MHOTOUJICH 1 MIPUMEHEHHUSI TIPOU3BE/ICHIA JTUHEHHBIX
3HaHU{ yMmeHuit u | MHOKUTCICH.
HABBIKOB IIpumeHATH pa3TUYHBIE
(bOpMBI CAMOKOHTPOJIS TIPH
67. | 7. YMHOXk€EHHE 0IHOWIEHA HaA MHOTOYJIEH 1 KoMOHHUPOBAHHEL | by nenun peoOpa3oBaHUM.

1 ypoK




Ypok OTKpBITHSA

68. 8. BrigeceHue 001mero MHOXAUTEINSA 32 CKOOKHU 1
HOBOTO 3HAHUS
KoM6unmpoBaHHbI
69. 9. Brigecenue 001Iero MHOXATEISA 32 CKOOKHU 1 o
i ypok
Ypok 060011eHNS 1
70. | 10. | BeiHeceHue 001IEro MHOKHUTEINS 32 CKOOKH 1 CHUCTEMaTHU3aIU
3HAHU
Konmpononaa paboma Ne 5 no meme
Ypok nposepku u
71. | 11. | «Cymma u pasnocme muozounenos. Muozounensl u 1 .
OYeHKU 3HAHU
00HOUJICHbL Y
. Ypok KoppeKuuu
72. | 12. | AHamu3 KOHTPOJIbHOM paboThl. Perenue 3amau 1 PO KOppekl
3HaHUU
§ 11. Ilpon3BeaeHEe MHOTO4IEHOB 10
Ypok ocBoeHUs
73. | 13. | YMHOXEHHE MHOTOUYJICHA HA MHOTOUJICH 1 P .
HOBBIX 3HAHUI
VYpok 3akperieHust
74. | 14. | YMHOXXEHHE MHOTOUYJIEHa HA MHOTOYJICH 1 PO 3aKP
3HAHUU
KoMOuHMpoBaHHBI
75. | 15. | YMHOXXeHHE MHOTOUYJIeHa HA MHOTOUJIEH 1 .
1 ypok
KoMOuHMpoBaHHBI
76. | 16. | YMHOXEHHE MHOTOUYJICHA HA MHOTOUJICH 1 .
i ypox
Ypok
77 17 PasnosxeHrne MHOTOUICHa Ha MHOXKHUTEIIHA CITIOCOOOM 1 03HAKOMJICHUS C
' " | TpYIIIIUPOBKHU HOBBIM
MaTepHAJIOM
78 18 Paznoxxenne MHOTOUYWICHA HA MHOXKHUTEIHN CIIOCOOOM 1 KomOunampoBaHHbI
' " | TpyIIIUPOBKHU 1 ypoK
79 19 PasnoxeHrne MHOTOUIeHa Ha MHOYKUTENIN CIIOCOOOM 1 KomM6unmnpoBaHHbI
' " | rpynnupoBKH 1 ypoK




Pa3noxxeHne MHOTOYJICHA HA MHOKHTEIIM CIIOCOOOM

Ypok 060011eHus u

80. 20. 1 cUCTEMAaTHU3aH
IPyNIHAPOBKH .
3HAHUU
81 21 Konumponsnas paboma Ne 6 no meme 1 Ypoxk nposepku u
' " | «lIpouseedenue mnozounenos» OYeHKU 3HAHUU
AHaM3 KOHTPOJIBHON paboTHI. Ypok KoppeKIuu
82. | 22. | Hdenenue c ocratkoM. (M3 pyopuku «/na mex, kmo 1 3HAHUNA U OTKPBITHS
xouem 3Hamv OOIbUIEY) HOBOT'O 3HaHUs
I'masa 5. 23
®opMyJIbl COKPAILIEHHOT0 YMHOKEHUSI
8 12. KBaapar cyMMbl H KBaIpaT Pa3HOCTH 5
83 1 Bo3Benenue B kBajipar U B Ky0 CyMMBI U Pa3HOCTHU 1 YPOK OTKPBITHS
' ' JIBYX BBIPQXXEHUU HOBOI'O 3HAHUS
Ypok BbInoHATL NeiCTBUA C
Bo3BezneHue B kBajipat u B KyO CyMMBbI M pa3HOCTH (opmmpoBanus 1 o orena
84. | 2. anp yo ey p 1 IPUMEHEHUs BeiBoANTE hopMmyIbl
ABYX BBIDaKCHUN 3HAHMil yMeHuii 1 | COKDAIICHHOrO YMHOYKEHNS,
HABLIKOB NPUMEHSTh UX B
p v peoOpa3oBaHUsAX BhIPAKEHUN
JI0’KEHUEHAMHOKUTEJINCIIOMOIIb MYJIKBajpa K OCB
85 | 3. a3JI0KECHHE OXHTENUCIIOMOILBIOOPMY. Jp 1 POK OCBOCHHS e —
T MBIUKB Tapa3HOCTH HOBBIX 3HaHUI
acym a/paTapasHoc 0 3Ha BbInoJHATH pa3ioxeHue
86 4 PaznoxxeHneHaMHOXXUTEINCIIOMOILBIOOPMYIIKBaIpa 1 VYpok 3akpernieHus IFHOFOIMGHOB Ha MHOMXHTCIIH.
' ' TaCyMMBIMKBAJpaTapa3HOCTH 3HaHUH ACNO3HABATH KBA/IpATHBIN
TPEXUJIeH, BBISICHATD
87 5 PaznoxxeHneHaMHOXXUTEINCIIOMOILBIOOPMYIIKBaIpa 1 KomMOuHMpoBanHbsl | BO3MOKHOCTH PA3jIOKCHHUA HA
' ' TaCyMMBIMKBaJpaTapa3sHOCTH 1 ypoK MHOXWUTCIIH, MPEACTABJIATH
KBa/IpaTHBIN TPEXUJIEH B BUE
8§ 13. Pa3HocTth kBajgpaToB. CyMMa U pa3HOCTh P P .
9 IIPOU3BEIEHUS JIMHENHBIX
Ky0OB .
MHOXKUTEJEH.
Ypok
. IIpuMeHATH pa3InyHbIe
YMHOKEHNE Pa3HOCTHU ABYX BBIPa)KEHUH Ha UX 03HAaKOMJIEHUS C
88. | 6. 1 (bOpMBI CAMOKOHTPOJIS TIPH
CyMMY HOBBIM .
BBINOJIHEHUH ITpeoOpa3oBaHuit
MaTepHaJioM
YMHOKEHHE Pa3HOCTH JIBYX BBIpDOKEHUN Ha MX YpOK
89. | 7. P yX BbIp 1 (dbopmupoBaHUs U

CyMMy

IIPUMCHCHUSA




3HaHUU YMEHUHN U
HAaBBIKOB

Ypok OTKpBITUS

90. | 8. Paznoxenne pa3HOCTH KBaJIpaTOB HA MHOKUTEITH
HOBOT'O 3HAHHS
KomOnHupoBaHHbI
91. | 9. Paznoxxenne pa3HOCTH KBaJpaTOB HA MHOXKUTEIIN .
i ypok
KomOunupoBaHHbI
92. | 10. | Pa3znoxeHue pa3HOCTH KBAJPAaTOB HA MHOXKUTEIIN .
1 ypok
93 11 PaznoxeHnrne Ha MHOKUTENN CYMMBI U Pa3HOCTH Ypok ocBoeHUs
' | kyOoB HOBBIX 3HAHUI
Ypok 0600611eHs 1
PaznoxeHne Ha MHOKUTEIH CYMMBbI U Pa3HOCTH
94, 12. cUcTEMaTU3aluu
KyOOB o
3HaHUH
95 13 Koumponvnasn paboma Ne 7 no meme Ypok nposepku u
' " | «@opmynvl COKpauieHH020 YMHOMCEHUA Y OUEeHKU 3HAHUIL
. Ypok koppekuuun
96. | 14. | Ananu3 KOHTPOJBHOH paboThl. Pemenue 3amaq POX KOPP
3HaHUH
§ 14. TlpeoOpa3oBaHue 1eJIbIX BbIPAKEHUI
Ypok
O3HAKOMJICHUS C
97. | 15. | IIpeoOpa3oBaHuE EITOTO BBIPAKEHHUS B MHOTOUJICH
HOBBIM
MaTepHaIOM
Ypok
dhopmupoBaHus 1
98. | 16. | IIpeoOpa3oBaHue LIETOT0 BHIPAKEHHUS B MHOTOUJIEH MIPUMEHEHHUSI
3HAaHUN YMEHUHN U
HaBBIKOB
99 17 [TprMeHeHre pa3IuYHBIX CIIOCO0O0B /IS PAa3JI0KEHUS YPpok OTKpsITHSA
' " | Ha MHOXKHUTEITH HOBOT'O 3HaHUS
100. | 18 [IpumeHeHne pa3InYHbIX CIIOCOO0B ISl PA3TIOKCHHS KomOunupoBaHHbI

Ha MHOXXHTCIN

1 ypok




101 | 19 [TpuMeHeHne pa3TUYHBIX CIIOCOOOB /IS pa3I0KECHUS 1 KomOunupoBaHHbI
' " | Ha MHOXXHTEIH 1 ypoK
Ypok 060011eHus 1
[TprMeHeHre pa3IuYHBIX CIIOCO0O0B ISl PA3JIOKEHUS
102. | 20. 1 cUCTEMAaTHU3aU
Ha MHOXUTENIN o
3HAHUU
103 | 21 Konumponvnaa paboma Ne 8 no meme 1 Ypok nposepku u
' " | «llpeobpa3zosanue yenvix viparcenuil» OUEHKU 3HAHUIL
AHanm3 KOHTPOJIBHOH paboThl. Bo3Benenue Ypok koppekuuu
104. | 22. | mBywieHa B cteneHb (M3 pyopuxu «/ns mex, kmo 1 3HAHUHN U OTKPBITUSA
xXouem 3Hamv 6OnbULE») HOBOT'O 3HAHUS
I'naBa 6. 19
Cucrembl JIMHEHBIX YPABHEHH
15. JIuneiinble ypaBHeHHS C ABYMS
§ yp JBY 6 OnpenensiTe, ABISETCS U
nepeMeHHbIMH H MX CHCTeMbI
napa 4ucesl peleHuemM
. Ypok ocBoeHUS aHHOTO YpaBHEHUS C ABYMS
105. | 1. JInneliHOE ypaBHEHHME C IBYMs [IEPEMEHHBIMU 1 p . a1 yP JBY
HOBBIX 3HAHUI NEPEMEHHBIMI;, IPUBOAUTH
Vpok IPUMEPBI pellICHHs YpaBHEHUN
106. | 2 I'paduk MMHEHHOrO ypaBHEHUS C ABYyMS 1 O3HAKOMIIEHHS C ;HBYM’I TCPEMCHHBIMA.
' ' MEPEMEHHBIMU HOBBIM emarn 3a,uaq1/1v,
MATEPHATIOM anre0panvecKo MoJIeIbIo
KOTOPBIX SIBJISIETCS] YpaBHEHUE
107. | 3 ['paduik TuHEHHOTO ypaBHEHUS C ABYMSI 1 KoMOuHMpOBaHHBI | JIBYMSI [IePEMCHHBIMY;
HEPEMCHHBIMHU 1 ypoK HAXOIMTH LIENbIC PEIICHUS
_ nyTem nepedopa.
I'paduk TMHENHOTO YpaBHEHUS C IBYMS KomOunnpoBanHbI
108. | 4. pad yp ABYM 1 o p PemaTh cuctemsl 1ByX
NIEPEMEHHBIMU 1 ypoK .
YpaBHEHUH C ABYMs
CucTeMbl THHEHHBIX YPaBHEHUH C ABYMSI VPOK OTKPBITHS TIEPCMCHHBIMH, YKa3aHHBIC B
109. | 5. 1 coJlepKaHun
NepPEeMEHHBIMU HOBOTO 3HAHUS :
Pemathb TekCTOBBIE 3a0aUn
110 | 6 CucTteMbl TUHEHHBIX YpaBHEHUH C IBYyMS 1 KoMmOuHHpOBaHHBI | aNreOpandecKhM CIIOCOOOM:
' ' IIEPEMEHHBIMU i ypox NEPEXOIUTH OT CIOBECHOU
= ” OPMYJINPOBKH YCJIOBHUS
8§ 16. PemieHue cucTeM JIMHEIHBIX YPaBHEHU i 13 (opmymp y




111.

Croco0 I1oACTaHOBKHU

Ypok ocBoeHUs
HOBBIX 3HAHUHI

112.

Croco06 oICTaHOBKH

VYpok 3akperieHus
3HAHUH

113.

Cnooco0 1oACTaHOBKU

VYpok 3akperieHus
3HAHUH

114.

10.

Croco0 ci1oxeHus

Ypok
03HAaKOMJIEHUS C
HOBBIM
MaTepuaioM

115.

11.

Croco0 cIIoKeHns

KomOnHupoBaHHbI
1 ypOoK

116.

12.

Croco0 cIIoKeHns

KoM6uHnpoBaHHbI
1 ypoK

117.

13.

Pemienune 3aga4 ¢ mOMOIIbIO CUCTEM ypaBHeHI/Iﬁ

YPpok OTKpsITHSA
HOBOT'O 3HAHHUS

118.

14.

Pemienune 3aga4 ¢ mOMOIBIO CUCTEM ypaBHeHI/Iﬁ

Ypok
dhopmupoBanus 1
IPUMEHEHUS
3HAaHUN YMEHUHN U
HaBBIKOB

119.

15.

Pemenue 3a1ayu ¢ TOMOIIBIO CUCTEM YPaBHEHHI

Ypok
(dbopMHUpoBaHUS U
MIPUMEHEHHUSI
3HaHUN YMEHUH U
HaBbIKOB

120.

16.

Pemienune 3ama4d ¢ IOMOIIBIO CUCTEM ypaBHeHPIfI

Ypoxk 060061IeHNS 1
CUCTEMAaTH3aINH
3HAHUN

121.

17.

Pemenue 3amayu ¢ MOMOIIBIO CUCTEM YPaBHEHHI

Ypok 060011eHus u
CHCTEMaTH3aIuN
3HAaHUHU

3a/1a4M K anreOpandeckoi
MOJIENTU TIYTeM COCTaBJICHUS
CUCTEMBI ypaBHEHHII; pelliaTh
COCTaBJICHHYIO CUCTEMY
ypaBHEHUI; HHTEPIIPETHPOBATH
pe3yibTar.

Ctpouts rpaduku ypaBHEHUI
C IByMsI TIEPEMEHHBIMHU.
KoucTrpyupoBarsb
9KBUBAJICHTHBIC PEYCBhIC
BBICKA3bIBaHUS C
UCIIOJIb30BaHUEM
anredpanvecKkoro u
TrE€OMETPHUYUECKOTO SI3BIKOB.
Pewmate 1 ucciienoBarb
YPaBHEHHS U CHCTEMBI
YpaBHEHUI Ha OCHOBE

b yHKIIMOHATBHO-TpadhUIECKUX
IIPEICTABICHUM YPaBHEHUU




Konumponsnas paboma Ne 9 no meme

Ypok nposepku u

1221 18. «Cucmemul TUHEHHBIX YPAGHEHUIL U UX PeUeHUA» . OUeHKU 3HAHUIL
AHanM3 KOHTPOJIbHOU paboThl. JInHEHHBIC YpoK ROppeKHuH
123. | 19. | HepaBeHCTBa C ABYMs MIEPEMEHHBIMU U UX CHCTEMBI 1 St i
OTKPBITUSI HOBOTO
(U3 pyopuru «/Ins mex, kmo xouem 3namo 60abUIEY)
3HAHUS
HTorosoe nopropenne 12
Ypok 3HaTh MaTepuall, U3y4eHHBIN B
124. | 1. OyHKIUU 1 o0o01maromero Kypce MaTeMaTHuKH 3a 7 Kilacc
TIOBTOPEHHSI YMeThb IPUMEHSTH
Ypok MOJyYECHHbBIC 3HAHHS Ha
125. | 2. OyHKIIH 1 00001Iaro11ero MpaKTHUKE.
TIOBTOPEHHUSI YMeThb JTOTHYECKH MBICIUTD,
Vpoxk OTCTaMBaTh CBOIO TOUYKY
126. | 3. OpnHowieHbl. MHOTOUJIEHBI 1 o0o011aroniero 3peHus U BBICITYIINBATh
TIOBTOPEHHSI MHEHHE JIpyTuX, paboTarth B
Ypok KOMaHJIE.
127. | 4. OnHoueHbl. MHOTOWIEHBI 1 0000111ar011IeETO
MTOBTOPEHUS
Ypok
128. | 5. DopMyIIbl COKPALIEHHOTO YMHOXKEHUS 1 00o01aro1ero
MTOBTOPEHUS
Ypok
129. | 6. DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 1 o0o01aroniero
HOBTOPEHMSI
Ypok
130. | 7. CucTteMbl TUHEHHBIX YpaBHEHUH 1 o0o01aromiero
MTOBTOPEHUS
Ypok
131. | 8. CucreMbl TUHEHHBIX YpaBHEHH 1 o0o01aroniero
MIOBTOPEHUS
132. | 9. Konmponsnas pavoma Ne 10 (umozosas) 1 Ypox nposep K
OUeHKU 3HAHUIL
133. | 10. | AHanu3 KOHTPOJIbHOH paboThl. Permenne 3amaq 1 YpoK ROppeKHIH
3HAHUU
134. | 11. | ¥Ypoxk 3anumamenvroi mamemamuxu 1 YpoK

00001Iaro1ero




IIOBTOPECHUS

Ypok
135. | 12. | Vpok 3anumamenvroii mamemamuxu 1 o0o01aromero
HIOBTOPEHUSI

Hroro yacon 136

**B TeueHHne roaa BO3MOKHbI KOPPEKTHBbI TEMATHYECCKOI'O IVIAHUPOBAHUSA, CBA3AHHBIC C 00bEeKTHBHBIMH NpUuYnHaMMU.




Onucanue MaTepuaIbLHO-TEXHUYECKOT0 o0ecredyeHusi 00pa3oBaTeJIbHOI0 nmpouecca

Jluteparypa a1 yyammxcs

1.Anrebpa. Tectbl Ay npomexyrouyHoi arrecrauuu. 7-8 kiace. [loa penakuueit @.d . JIsicenko. PocToB-Ha-
Hony: Jlernon,2015

2. Anmwvinos I1.1. Anre6pa. Tectol. 7-9 knaccel: YueOHo-meroa. mocodue. [1L.U. AnteiHoB. — M.: JIpoda, 2011
3. Anmwvinos I1. 1. KontponbHbIe U 3a4€THBIC paboThI Mo anredpe. 7 ki.: K yueOHuky «Anredpa. Y4eOHUK 11s
7 xn. Iox pen. C.A.TensikoBckoro». — M.: M3znarensctBo «Ok3ameny, 2014

4. Anvxosa 3.H. IlpoBepouyHbie pabOTHI C 3JEMEHTaMHU TECTUpOBaHUs Mo anrebpe. 7 kimacc. — CapaTos:
«JInnen», 2015

5. Makapsrues, FO. H. Anrebpa: yueOHuK a5 7 Kiacca oomeoopa3oBaTenbHbIX yupexaeHuit / FO. H.
Makapsrues, K. M. Hemkos, H. I'. Mungiok, C. b. CyBoposa; oa pea. C. A. TenskoBckoro. - M.:
[Tpoceemenue, 2014.

6. 36asuu, JI. 1. Jlunaktudaeckue marepuaisl o anredpe. 7 kinace / JI. . 3Basuy, JI. B. Ky3nenosa, C. b.
CyBoposga. - M.: [IpocBemienue, 2014.

7.36a6uu JL.U., llInanounux JI.A. KoHTposbHBIE U TPOBEPOUHBIC pabOTHI 1O anredpe. 7-9 ki1.: Meroauyeckoe
nocobue. — M.: [Ipoda, 2014

8.Usanos A.Il. TecTsl Mg CUCTEeMATHU3AIMK 3HAHUN TI0 MaTematuke (7 kiacc): YduebHoe mocobue. — [lepmb:
Uz n-Bo [lepmckoro yH-Ta, 2012

9. Makapviues, FO. H. Anrebpa: yueOHHMK Juia 7 Kiacca oOmieoOpa3zoBaTenbHbIX yupexaenuid / 0. H.
MakapsrueB, K. U. Hemkos, H. I'. Munmgok, C. b. CyBoposa; nox pen. C. A. Tenskockoro. - M.:
[Ipocsemenue, 2014.

Jlutepatypa nis yauresas
1.Anre6pa. Tectsl 11t mpoMexxyTouHoOM attectanuu. 7-8 knacc. [log pemakiueit @.®.JIsicenko. PoctoB-Ha-
Hony: Jlernon,2014
2. Anmuinos I1.1. Anre6pa. Tectsl. 7-9 knaccel: YueoHO-MeToa. mocobue. [T.M.AnteiHoB. — M.: lpoda, 2014
3. Anmuinog I1.1. KontponpHbie 1 3au€THBIE paboThl 110 anredpe. 7 ki1.: K yueOHuKy «Anredpa. YueOHuK uis
7 k. Iox pen. C.A.TensikoBckoro». — M.: MU3natenbcTBo «Ok3ameny, 2014
4. Anvxoea 3.H. IlpoBepounble pabOThl C 3JI€MEHTaMM TECTHpOBaHUS Mo ainredpe. 7 kmacc. — CapaTos:
«JIuneiy, 2012
5. byrnanosa JI.M., dyonuyum FO.Il., /Jooposa O.H. u Op. IlpoBepouHbie 3aqaHus MO MaTeMaTHKE st
yuamuxes 5-8 u 10 knaccoB cpeaneit mkonsl: [locodue misa yaurens. —M.: [Ipocsemienune,2012
6. Bypmucmposa T.A. Anrebpa: COopHUK paboumnx mporpamM. 7-9 kiraccel. [Tocobue myist yaurenei
o0mieoOpazoBarenbHbIX yupexaenuii. M.: [Ipocsemenue, 2011.
7. I'onobopoowvko B.B., Epwosa A.I1. v ap. Anredpa. ['eomerpusi: CamocTosITeIbHBIE U KOHTPOJIbHBIE PA0OTHI
B 7 xnacce. M.: Unekca, 2013.
9. Iyonuywein FO.I1., Kponeays JI.B. Anrebpa: Tematudeckue TecThl. 7 kiacc. M.: [Ipocsemienne, 2014.
10. Jromuna T.FO., Maxonuna A.A. Anrebpa: mopoussle rmiansl no yueouuky.H.MakapsrueBa. Bonrorparn,
Uz narensctBo «Yuurensy. 2014
11. ’Koxoe B.U., Kpaiinesa JI.5. Ypoxku anreOpsl B 7 kiacce: Kuura qns yuuteneit. M.: [Ipocsemenue, 2014.
12. 3sasuu JI.U., Kysneyosa JI.B., Cysoposa C.b. u np. AnreOpa: Jlunaktnaeckue Matepuaisl. 7 kiacc. M.:
[Ipoceemenue, 2013.
13. 3easuu JLU., lnanounux JILA. KoHTponbHBIE W TpPOBEpOUHBIE paboOThl Mo anrebpe. 7-9 KiL.:
Metoanueckoe mocooue. — M.: Jlpoda, 2014
14. Heanos A.I1. TecTsl g cucTeMaTH3aIuu 3HaHUH TI0 MateMaTuke (7 kiacc): YuebHoe mocobue. — [lepms:
Uz n-Bo Ilepmckoro yH-Ta, 2014
15. Kosanésa I"M. Ypoxku mareMaTuku B 7 kiacce. [loypounsie mnansl. — Bonrorpan, usnarensctBo «bparbs
['punuHBY, 2012
16. Konuenus @enepanbHbIX rOCy1apCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB 001ero oopazoBanus / [lox
pen. A.M. Konnakoga, A.A. Ky3nernosa. M.: IIpoceemenue, 2013.



HNuTepHeT-pecypcebl
http://www.edu.ru - ®enepanbhblii mopran Poccuiickoe oOpazoBanue
http://www.school.edu.ru - Poccuiickuit 001eo0pa3oBaTeIbHbIiI MOpTa
www.1september.ru - Bce nmpuioxeHus K razere «1ceHTsops»
http://school-collection.edu.ru — eauHast KosuieKIs MUAPOBLIX 00pa30BATEILHBIX PECYPCOB
http://vschool.km.ru Bupryanshas mkona Kupuina u Medoaus
http://mat-game.narod.ru/ maremarnveckas THMHACTHKA
http://mathc.chat.ru/ maremaTiueckuii KajeiI0cKom
http://www.rakurs230.ru/kangaroo/ Kenrypy Kpacuomap
http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com - CETh TBOPYECKHX
YUUTENEH/co00IIecTBO yUnuTeNneii MaTeMaTuKU
http://www.uroki.net/docmat.htm - st yuurenss MaTemMaTuku, aareOpsl 1 T€OMETPUN
http://matematika-na5.narod.ru/ - matemaruka Ha 5! CalT 1j1s yauTeliel MaTeMaTUKK
http://idppo.kubannet.ru/ KKUIIIIIO
http://www.matematika-na.ru - Pemenne mareMaTuueckmx 3auad 5-6 KIacchl.
http://4-8class-math-forum.ru - JIerckuit Matematudeckuii @opym Jis1 IKOJBHUKOB 4 - 8 KJ1acCoB.
http://eidos.ru/ - [IucranironHoe oOpa3oBaHUe: KypChl, OJMMITHA/bI, KOHKYPCHI, IIPOSKThI, HHTEPHET-
xypHan "Diigoc". http://lumnojenie.narod.ru/ - Crioco6 yMHOXEHHUS "TPEyroIbHUKOM ",
http://www.mathprog.narod.ru - marepuaibl M0 MareMaTuke W WHPOPMATHKE JUIS YYUTEICH W
yYaIUXCs CPEIHHMX IIKOJ, IMOJrOTOBJICHHBIH Yy4YHTENEM CpeaHel 00I1e00pa3oBaTeIbHON IKOJIBI
TumwmasiM Bnagumupom.
http://kvant.mccme.ru/ - caiit HayuHo-nomynspHoro Gpu3suKo-MareMaTuueckoro xypaaia "Kaut".
http://zaba.ru - caiit "MaremMaTu4eckue OJMMITHAIbI U OJIMMITHAIHBIC 33124’
http://comp-science.narod.ru - aWIAaKTHYECKHE MaTepuanbl M0 HHMDOPMATHKE W MaTeMaTHKE:
MaTepHaibl OJMMITHA]] IIKOJIGHHKOB [0 IMPOrPaMMUPOBAHHIO, MOATOTOBKA K OJIMMIHAIAM IO
HIPOrPaMMHPOBAHUIO, JUJAKTHYCCKHE MaTepHanbl Mo anreOpe u reomerpuu (6-9 ki) B dopmare
LaTeX u np.
http://www.school.mos.ru - caiiT moMoXeT IIKOJbHUKY HAiTH HEOOXOMUMYI HHGOPMAILUIO s
MIOITOTOBKH K YPOKaM, Matepual s peeparos u T.1I.
http://www.history.ru/freemath.htm - GecrulatHple OOywarolue NPOrpaMMbl MO MaTeMaTHKE s
IIKOJILHUKOB.
http://www.uic.ssu.samara.ru/~nauka - caiir "I[Tyresoaurens B MUPE HAYKU asist kobHAKOB" .
http://Www.prosv.ru - caiit uzgarenascta «IIpocserienuey (pyoprka «MaTemaTruka)
http:/www.mnemozina.ru - caiit u3narenscrBa MuemosuHa (pyopuka «MatemaTika)
http:/www.drofa.ru - caiit uznarenscrsa Jpoda (pyopuka «MaTemaTka)
http://www.center.fio.ru/som - metoauuecKre peKOMEHIAIMN YUUTETIO-IPEIMETHHKY (TIPEICTABICHBI
BCE IIKOJBHBIE MpeaMeThl). Marepuasbl Il CaMOCTOATEIbHOW pa3pabOTKU MPOQMIBHBIX MPo0 U
aKTHBU3ALUH TPOIecca O0YUSHHUS B CTapIIIei KO,
http://www.edu.ru - IlenTpanbHBIii 00pa30BaTENbHBINA MOPTA, COACPKUT HOPMATHBHBIC JTOKYMEHTBI
MuHKCTepCTBA, CTAaHIAPThI, HHPOPMAIIUIO O TPOBEACHHUE IKCIICPUMCHTA.
http://www.internet-scool.ru - caiit MaTepHer — 1mKkosbl u3naTenscTBa [IpocBeniecnre. Y4eOHbIN MIaH
pa3zpaboTan Ha OCHOBe (¢efepanbHOro 0a3UCHOrO Y4eOHOro IjaHa Mg OOIIeoOpa3oBaTEIbHBIX
yapexaeHuii P® u mpeacraBiaser obOnacte 3HaHmi «Marematukay. Ha caifte mpeactaBieHbl
WHTepHET-ypOKH 110 anredpe 1 HavyaiaM aHaju3a i TeOMETPUH, C BKIFOYAIOT MOAr0TOBKY ciauu EI'D .
http://catalog.alledu.ru/ - Bce o6pazoBanue. Karanor ccbuiok
http://som.fio.ru/- B nomomip yuurento. deneparust HHTEPHET-00pa30BaHUs
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165 - Poccuiickuii 00pa3oBaTelIbHBI TOPTAI.
Karasor cripaBouHO-HH(POPMAIIMOHHBIX HCTOYHUKOB
http://teacher.fio.ru/ - Yautens.py — @enepanus nHTEpHET-00pa30BaHUS
http://allbest.ru/mat.htm - DnexkrpoHHbIe OecruIaTHBIE OMOTUOTEKH
http://en.edu.ru/db/sect/3217/3284 - EcrecTBeHHO-HaydHBIH 00pa3oBaTeNbHBIA MOpTan (y4eOHHKH,
TECTHI, OJTMMITHA/IbI, KOHTPOJILHBIC)
http://mathem.by.ru/index.html- Matemartukaonline
http://comp-science.narod.ru/



http://www.edu.ru/
http://www.school.edu.ru/
http://www.1september.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://mat-game.narod.ru/
http://mathc.chat.ru/
http://www.rakurs230.ru/kangaroo/
http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com
http://www.uroki.net/docmat.htm
http://matematika-na5.narod.ru/
http://idppo.kubannet.ru/
http://www.matematika-na.ru/
http://4-8class-math-forum.ru/
http://eidos.ru/
http://umnojenie.narod.ru/
http://www.mathprog.narod.ru/
http://kvant.mccme.ru/
http://zaba.ru/
http://comp-science.narod.ru/
http://www.school.mos.ru/
http://www.history.ru/freemath.htm
http://www.uic.ssu.samara.ru/~nauka
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.profile.edu.ru/
http://www.internet-scool.ru/
http://catalog.alledu.ru/
http://som.fio.ru/
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165
http://teacher.fio.ru/
http://allbest.ru/mat.htm
http://en.edu.ru/db/sect/3217/3284
http://mathem.by.ru/index.html
http://comp-science.narod.ru/

http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/ Pecdeparsl mo maremaruke
http://www.otbet.ru/ Jienaem ypoku Bmecre!

http://www. ipkps.bsu.edu.ru— Benropoackuii peruoHa bHBIH HHCTHTYT MOBBIIIEHUS KBATH()UKAIIIH
1 IPOo()eCCHOHATBHOM MEePenoroTOBKH CIEIHATINCTOB (CM. pa3aen «BupTyanbHblii METOINYECKUN
kabuHeT»- MaTemaThka)

http://WwWw.prosv.ru - caidt uznarenbctBa «[Ipocsemenue» (pyopuka «MaTeMaTrKay)
http:/www.mnemozina.ru - caiit uzaarenscrBa Muemo3uHa (pyopuka «MatemaTHKa)
http:/www.drofa.ru - caiit uznarenscrsa poda (pyoprka «MaTemaTrka)
http://www.profile-edu.ru - PekomeHgamuu 1 aHaiau3 pe3yIbTaToB SKCIIEPUMEHTA 110 MPO(UITBHOM
mkosie. Pa3paboTKy 31€KTUBHBIX KYpPCOB JUIsl TPO(UIIBHON MTOATOTOBKY yyaruxcs. [IpuMepsl yueOHo-
METOAMYECKUX KOMILICKTOB JJIsi OPTaHU3aIiK MPOGUIBHOM MOTOTOBKH y4aIlluXcs B PaMKax
BapUaTHBHOTO KOMITOHEHTA

http://www.center.fio.ru/som - meroauueckre peKOMEHIAIMH YIUTEITIO-TIPEAMETHUKY
(mpeacraBiieHbl BCE HIKOJIbHBIE NTPEAMETHI). MaTepuaisl A1 caMOCTOSITENIbHOM pa3paboTKu
NPOGWIBHBIX MPOO M AKTUBU3AIMH ITpoIiecca 00YUCHHUS B CTApPILEH MIKOJIE.

http://www.edu.ru - LleHTpanbHbiii 00pa30BaTEIbHBIN OPTAII, COISPKUT HOPMATUBHBIE TOKYMEHTHI
MuHHCTEpCTBA, CTAHIAPTHI, THPOPMAIIUIO O IPOBEICHUE IKCIICPUMEHTA.

http://www.ed.gov.ru - Ha caiiTe npeacraBiieHa HOpMaTHBHAs 0a3a: B XPOHOJIOTMYECKOM MOPSIIKE
PacIoIOKEHBI 3aKOHBI, YKa3bl, KOTOPBIE KACAIOTCS KaK OOIIMX BOIPOCOB 00Opa30BaHMS TaK M Pa3HbIX
HAIpaBJICHUN MOJICPHU3AIINH.

http://www.apkro.redline.ru - MockoBckas akaaeMus MoBbllieHns KBaaudukanuu. Kadempb
MPECTABISIOT PsiJ pa3padOTOK y4eOHO-METOAMYECKUX KOMILICKTOB JUIsl TPO(UIIBHOMN IIIKOJIBI.
http://www.ege.edu.ru cepsep HHPOPMALMOHHOM MOAACPKKH ENMHOrO rocy1apCTBEHHOTO dK3aMeHa.
http://www.internet-scool.ru - caiit Uatepuaet — mkossl u3natenbctBa [Ipocsenienue. YueOHbIN
IUTaH pa3paboTaH Ha OCHOBE (pe/iepaibHOro 0a3ucHOro y4eOHOro miaHa Juist 001eoopa3oBaTeIbHbIX
yupexaenuit PO u npencrasnser ooiacts 3Hanuil «MatemaTtuka». Ha caiite npencraBieHbl
WHTepHeT-ypokH 1o anredpe U HavaiaM aHaln3a ¥ TeOMETPHUH, C BKIIOYAIOT MOATOTOBKY ciaun EI'D .
http://schools.keldysh.ru/sch1216/students/black holes/Biografi Evklid.htm - o EBkianae
http://www.Krugosvet.ru/articles/27/1002759/1002759al.htm - o EBkinze
http://www.den-za-dnem.ru/page.php?article=88 — "IllxoJia 1eHb 3a AHeM"

1. KpynneiimueoOpa3oBaTeJbHbIepecypchl:

Poccuiickoe obpazoBanue. DenepanbHbiii mopran http://www.edu.ru/

Bce o6pasoBanue. Karanor cepuiok http://catalog.alledu.ru/

B nomornp yunrenio. @eneparus uHTepHeT-00pazoBanusahttp://som.fio.ru/

Poccwuiickuii 00pa3oBaTebHbIi opTal. Karamor cipaBoyHO-HH()OPMAIMOHHBIX UICTOYHHKOB
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165

VYautens.py — enepanyst uHTepHET-00pa3oBanus http://teacher.fio.ru/

OO611ecTBEHHBIH PEUTUHT 00pa30BaTEIbHBIX JIEKTPOHHBIX PECYPCOB
http://rating.fio.ru/current.php?program_type=2$subject _id=25$Submit=%E2%FB%E1%F0%E0%F2
%FC

HHTepHeT-pecypcehl Mo 00y4aronmM nporpamMmmaM JIucTaHIMOHHOE 00y4eHHe — MPOeKT «OTKPBITHINA
koJute k» http://www.college.ru/indexGraph.php3

2. Karanorn

DrekTpoHHbIe OeciiiaTHbie Onbmoreku http://allbest.ru/mat.htm

EcrecTBeHHO-HAY4HBII 00pa30BaTeNbHBII MOPTa (Y4€OHUKHU, TECThI, OJTMMITHABI, KOHTPOJILHBIE)
http://en.edu.ru/db/sect/3217/3284

Maremartuka onlinehttp://mathem.by.ru/index.html

3. MeToanyeckueMaTepuabl
http://comp-science.narod.ru/


http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate
http://refportal.ru/mathemaics/
http://www.otbet.ru/%D0%9E%D1%88%D0%B8%D0%B1%D0%BA%D0%B0
http://www.ege.edu.ru/
http://www.ege.edu.ru/
http://www.profile-edu.ru/
http://www.center.fio.ru/som
http://www.profile.edu.ru/
http://www.ed.gov.ru/
http://www.apkro.redline.ru/
http://www.ege.edu.ru/
http://www.internet-scool.ru/
http://schools.keldysh.ru/sch1216/students/black_holes/Biografi_Evklid.htm
http://www.krugosvet.ru/articles/27/1002759/1002759a1.htm
http://www.den-za-dnem.ru/page.php?article=88
http://www.edu.ru/
http://catalog.alledu.ru/
http://som.fio.ru/
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165
http://teacher.fio.ru/
http://rating.fio.ru/current.php?program_type=2$subject_id=25$Submit=%E2%FB%E1%F0%E0%F2%FC
http://rating.fio.ru/current.php?program_type=2$subject_id=25$Submit=%E2%FB%E1%F0%E0%F2%FC
http://www.college.ru/indexGraph.php3
http://allbest.ru/mat.htm
http://en.edu.ru/db/sect/3217/3284
http://mathem.by.ru/index.html
http://comp-science.narod.ru/

http://matematika.agava.ru/

http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate

4. OnbITpadoThI

http://morozko1967.boom.ru/metod.htm

http://www.websib.ru/noos/math/metod.html

dopywm http://pedsovet.alledu.ru/index/638
http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM
http://archive.1september.ru/mat/2002/21/no21_1.htm

S. Mopny/ibHOe00yueHHne

http://www.nsk.fio.ru/works/014/group3/matem.htm
http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm
http://edu.yar.ru/russian/pedbank/sor_uch/math/mamont/isp.html
http://bspu.ab.ru/Journal/vestnik/ARHIW/N1 2001/nauch_konf/1 sekz/pavlova.html

6. BupryanbHbleImaprajiku

http://refportal.ru/mathemaics/ Pedepatsi mo mareMaTHKe

http://www.otbet.ru/ Jienaem ypoku Bmecre!

7. IMepuonnvyecknenznanust B UaTepHer

http://archive.1september.ru/mat/

http://www.poisknews.ru/

http://www.ug.ru/

http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml

8. Pa3znoe

Meronuka npenogaBanus Matemaruku http://methmath.chat.ru/

Caiit buprokoBoii CBeTnanbl CepreeBHbl, yuuTens maTeMaTuku ['umuazuu Nel576

COTpyJIHUKaA yueOHOro 1eHTpa MHcTtuTyTa TeopeTnyeckoil u skcrepumenTanbHoi pusuku PAH
http://sbiryukova.narod.ru/

Caiit MudopMarimonHbie TEXHOIOTUH B 0Opa3zoBanuu http://ito.edu.ru/index.html
MeTtono0benunenne yunteneit Matematuku rumHasun Ne528 r. Cankr-IlerepOypra
http://school528.edu.nw.ru/math_mo/math_mo_index.htm

Caiit B.I1. ®enotoBa Mexaynapoanas Illkonsuas Onummuraaa Www.vphedotov.narod.ru
O6pazoBarenpHas Meaua-ceTh CeBepo-3amnannoro okpyra Kpacnosipckoro paitona. Metogudeckuit
KaOuHeT Meaua-cetd. Marematuka. http://medianet.yartel.ru/medianet/quide/resourse.shtml

Caiit Konmoroposa Auapest Hukomaesuua http://kolmogorov.pms.ru

Karanor o0pa3zoBaTenbHbIX pecypcoB - "Matemaruka on-line™ http://mathem.by.ru/index.html
JlunakTudeckue MaTepuaibl mo Maremaruke http://comp-science.narod.ru/didakt.html
MognyneHoe obyuenue http://www.nsk.fio.ru/works/014/group3/modul10.htm

geometr.info "Mup reomerpun" (ctapsiit agpec neive.by.ru - "T'eomerprueckuii mopran") - mopra
JUTS. ITKOJIBHUKOB, a0UTYPUEHTOB M CTY/IEHTOB (TeOpHs, 3a7a4u 1o reoMetpun). Paznensr: Teopus
(ITnanumetpus, Crepeomerpusi); Apxus u COOpHUK - npumepel peuwtenus 240 3aaay; TectupoBanue
(2 maneHbKUX TeCTa ¢ 0TBeTaMu); Tpuronometpus (ocHOBHBIC (hopMyIbI, Ta0HIBl bpanuca u np.)
[Tomomp B pemieHnu 3a/1a4 0 TeoMeTpur (MOKHO TIPUCIIATh 3aaqy Il pEIIeHuUs) U JIp.

bymath.net - "Bcst anemenTtapHast matemaruka" Cpeansis Mmarematudeckas HTepHeT-1kona. TeMsr:
Apudmeruka, Anredpa, ['eomerpust, Tpuronomerpus, @ynkuuu u rpaduku, OCHOBBI aHATIH3a,
MmuoxecTtBa, BepodarHocTs, AHanmuTHUecKas reometpusi. Bce TeMbl coaepkaT MHOXKECTBO PUMEPOB
C pELIEHUAMU.

school.msu.ru - mKoibHBIN KOHCYIBTAMOHHBIHN caiiT "Maremarnka" st iH(POPMAIMOHHOMH
MOIIEPIKKH yUUTENCeH u ydeHuKoB. Pa3nen "M30pannsie 3amgaun” - school.msu.ru . Hekotopsie He
TpUBHAIbHBIE 3a1auu 10 Anrebpe, [Inanumerpun, CtepeomeTpuu, TpUroHOMETpUH - TOAPOOHO
paccMmaTpuBaercs ux pemenue. Marepuans: 2006 roaa.
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http://edu.yar.ru/russian/pedbank/sor_uch/math/mamont/isp.html
http://bspu.ab.ru/Journal/vestnik/ARHIW/N1_2001/nauch_konf/1_sekz/pavlova.html
http://refportal.ru/mathemaics/
http://www.otbet.ru/Ошибка
http://archive.1september.ru/mat/
http://www.poisknews.ru/
http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml
http://methmath.chat.ru/
http://sbiryukova.narod.ru/
http://ito.edu.ru/index.html
http://school528.edu.nw.ru/math_mo/math_mo_index.htm
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http://kolmogorov.pms.ru/
http://mathem.by.ru/index.html
http://comp-science.narod.ru/didakt.html
http://www.nsk.fio.ru/works/014/group3/modul10.htm
http://geometr.info/
http://www.neive.by.ru/
http://www.bymath.net/
http://school.msu.ru/
http://school.msu.ru/content/section/4/73/

school.msu.ru - crares "Hauanma MmaremMaTHueCcKOro aHalu3a B cpeaHeit (0a30Boit) mkose" yacts 1 u
school.msu.ru gacts 2.

math.ru - caitir Math.ru, yupemurens - MIITHMO. Ha caiite - ouens npuinnyHas bubnaunoreka (mydrie,
yem Ha MIITHMO); 3agauu - npocto cchlika Ha apyroi mpoekt MIIHMO problems.ru u Ha caiit
zaba.ru - Marem. oMMOUabl; Y YUTENbCKAs - TIEPSYHH, IIOCTAHOBJICHUS, CTaH/IaPTHI.

college.ru - pazzmen "OtkpbiToro koyutemka'" - "Maremaruka'. Britoyaer npekpacHo
WUTFOCTPUPOBaHHbBIE yueOHUKH: "Anredpa 2.6", "Ilnanumerpus 2.5", "Crepeomerpust 2.5",
"@OyHKUUY 1 rpaduKu” (715 OTKPHITHS PEIICHHUS WK JOKa3aTeIbCTBA HCIIOIb30BaTh JIEBYIO KHOIIKY
MbIKHK). Paznen "Mogenu" (pa3nudnbpie GUTYPHI M MX IOCTPOCHHUE).

kvant.mccme.ru - Hayuno-nonyisipabiii pusuko-mMaTeMatudeckuii skypaan "Ksaut" Crareu, 3amaun
¢ petieHusiMH, abutypuentam, onumnuanel. Kaneiigockon "Ksanra'"; lllkona B "Ksante". I1o
CTpaHUIIaM IIKOJbHBIX Y4eOHUKOB (MaTeMaTuka). MaTtemMaTuyeckuit Kpy» oK. Y 100HO
BOCIIOJIb30BaThCs ""YKa3aTeaem MaTepraioB 1mo Maremaruke' kvant.mccme.ru

potential.org.ru - "Ilorenuunan" - 0Opa3oBaTeNbHBIN KypPHAI ISl CTAPIICKIACCHUKOB M YYUTEIICH.
Pa3nen "Marematuka'.

mathnet.spb.ru - metoauueckue marepuansi, aBrop ['ymun [1./1.: YpaBHEeHUS 1 HEpaBEHCTBA C
MonyieM.; [TokazarenbHble ypaBHEHUS U HEpaBEHCTBA.; MaTepuaisl BCTYIUTEIbHBIX 9K3aMEHOB I10
MareMaruke.; Hekpacos B.b. Beruncinenue pacCTossHUM U yIJIOB.

bobych.ru - Anre6pa. ['eomerpusi. TpuroHomerpust. (3JIeKTpOHHbIE yueOHHKH Ha BoObIu.py. UuraTh
pazzenamMu, cKadaTh BCE cpa3y Helb3s)

shevkin.ru - mpoekt "Maremaruka. [llkona. Byaymee". Caiit yunrens
MaTeMaTHKH, KaH/I. TIeJIaror.HayK, aBTopa yueOHHKOB H nocoOuit mo matemaruke [lleBkuna A.B. Ha
caiiTe - MHOXKECTBO aKTyalbHBIX cTtaTei, Koncyneranumu, [Tone3nbie coBeTsl, 0 moArotoBke k EI'D u

Aap.

graphfunk.narod.ru - "I'pacduku ¢pyskimit" HeOonbioii caiiT B HOMOIIb HIKOJIBHHUKY, H3YYarOLIIEMy
rpaduky QYHKIMNA: ONpeesieHus, IPUMEpPBI, 3aJa4uHUK.

courier.com.ru - "Urpa B o0y4enue maremaruke". COOpHUK HecTaHaapTHBIX 3aaa4. FO.A . I'1a3koB.
(apudmeruka, anredpa, reomeTpus, pusuka). s yaurenei.

comp-science.narod.ru - Yuurensm nHpOPMaTHKA U MAaTEMATHKH M UX JTFO003HATEIBHBIM YYCHUKAM
(ImpakTHYecKre MaTepualbl o HHPOPMATUKE U MaTEMATUKE).

etudes.ru - caiit "Maremarudeckue 310" Ha caiiTe nmpencTaBiieHbl ATIO/IbI, BBIMTOJHEHHBIE C
UCIOJIb30BAHUEM COBpPEMEHHOM KoMITbIoTepHOM 3D-rpaduku, yBiekaTenbHO U HHTEPECHO
paccka3bIBaloIe 0 MaTEMAaTHUKE U €€ TPUIIOKEHUSIX

methmath.chat.ru - Meroauka npemnogaBanust MateMaTiku. Tembl: MccnenoBanne GyHKINH,
Tpuronometrpuyeckue HepaBeHCTBa, [Ipeobpa3zoBanus rpadukoB. Ecte Tectsl aiisa 7, 10 u 11k
courier.com.ru - s yuuteneit. "[loypodHoe miaHupoBaHue yueOHOro MaTepuana mo MaTeMaTuke"
N.K.Bapmasckuii. (reomerpust 9ki., 10kim1., anredpa u mar. ananus 11xi., maremaruka 11ki1.)
http://www.uroki.net

UROKI.NET - 3T0 orpoMHO€ KOJI-BO TIOYPOYHBIX, KATCHIAPHBIX, TEMATHIECKUX IIJIAHOB, pa3padOTOK
OTKPBITBIX YPOKOB, KJIACCHBIX YaCOB, KOHCIIEKTOB YPOKOB, CLIEHAPUEB IIKOJIbHBIX U BHEIIKOJIBHBIX
Meponpuatuii. Be€ mms yuurens.
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l'azera «Marematuka» M3narensckoro goma «llepBoe
CEHTSOPS»

Marematrka B OTKPBITOM KOJUISIDKE
Math.ru: Marematuka u oOpa3oBaHue

MOCKOBCKUI LIEHTP HEMPEPHIBHOTO MATEMAaTUYECKOTO
obpazoBanus (MIIHMO)

Allmath.ru — Bcsa MaTemaTnka B OJJHOM MECTE
EqWorld: Mup maTematuueckux ypaBHEHHIA

Bcest anemenrapnas maremaruka: CpenHss
MaTeMaTh4YecKass MHTEPHET-1IKOIa

Exponenta.ru: o0pa3oBaTebHBIH MATEMAaTUICCKUIN CAlT
I'eomerpuyecknii noprai
['paduku pyHKIMH

I[I/I,I[aKTI/I‘l€CKI/IC MaTcpHraJibl I10 I/IH(l)OpMaTI/IKe n
MaTC€MaTHuKe

JluckpeTHass MaTeMaTHKa: arOPUTMBI (IIPOCKT
ComputerAlgorithmTutor)

EI'D no maremaruke: MOArOTOBKA K TECTHPOBAHUIO

3az[aq1/1 0 TCOMETpPUH: I/IHCI)OpMaI_II/IOHHO'HOI/ICKOBa}I
cucreMma

3aI[aqHI/IK JJI IIOATOTOBKH K OJIMMITMaJdaM I10 MaTCMaTHUKE

3aHMMareabHas MAaTEMaTUKa — LIKOJIBHUKAaM
(omMMMMabl, UTPbI, KOHKYPCHI 10 MaTEMATUKE)

WHTepHeT-poeKT «3aaaumn
ITIOBI

Maremaruka on-line: cnpaBoyHast HUHQOpMaIus B
IIOMOIIb CTYACHTY

Maremaruka B MOMOIIb IIKOJIBHUKY U CTYICHTY (TECTHI
o mMaremaruke online)

Maremaruxka ajs IMMOCTYMarnux B BY3bl

Maremaruka: KoHCyIbTallMOHHBINA LEHTP
IIpENoIaBaTesIel U BBITYCKHUKOB MI'Y

MaremaTtuka u nporpaMMUpPOBAHUE
Marematnueckue OMUMITAAbl U OJTMMIIMAAHBIE 3a/1a4U
MexyHapoaHbIi MaTEMAaTHYECKHl KOHKYpC «KeHTypy»

Meroanka mpenoiaBaHusl MaTeMaTHKH
MockoBcKast MaTeMaTHYECKasT OJIUMITNAIA IIKOJILHHUKOB

Caiit snemenTapHoi matematuku Imutpus ['ymmna

http://mat.1september.ru

http://www.mathematics.ru

http://www.math.ru

http://www.mccme.ru

http://www.allmath.ru

http://eqworld.ipmnet.ru

http://www.bymath.net

http://www.exponenta.ru

http://www.neive.by.ru

http://graphfunk.narod.ru

http://comp-science.narod.ru

http://rain.ifmo.ru/cat/

http://www.uztest.ru

http://zadachi.mccme.ru

http://tasks.ceemat.ru

http://www.math-on-line.com

http://www.problems.ru

http://www.etudes.ru

http://www.mathem.hl.ru

http://www.mathtest.ru

http://www.matematika.agava.ru

http://school.msu.ru

http://www.mathprog.narod.ru

http://www.zaba.ru

http://www.kenquru.sp.ru

http://methmath.chat.ru

http://olympiads.mccme.ru/mmo
/

http://www.mathnet.spb.ru
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