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IosscHUTEBLHAA 3AIIUCKA

Pabouas mporpamma mo yuyeOHOMy mpeamery «AureOpa» pa3paboTaHa B COOTBETCTBUHU C
HOPMAaTUBHBIMH aKTaMU:

- denepanbHBIA TOCYIAPCTBEHHBI 00pa30BaTeIbHBINA CTAaHIAPT OCHOBHOTO OOIIETro 0Opa3oBaHUS
(VTBepkaen mnpukazoM MuHHCTepcTBa 00pazoBanusi W Hayku Poccuiickort ®eneparuu ot 17
nexabps 2010 . Ne 1897)

- ®eaepanbHbii 3ak0H OT 29.12.2012 Ne 273-03 «O06 obpa3zoBanun B Poccuiickoit denepamumy» (¢
MOCJIEIYIOIMMU U3MEHEHUSMH );

- Konuenmus pazButus mMatemaruueckoro odpasoBanus B Poccuiickoit ®@enepanuu, yTBepxaeHa
pacnopspkenueM Ipasurenscta PO ot 24.12.2013 Ne 2506-p;

- mpuka3 MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanun ot 17.05.2012 Ne 413 «O6
YTBEpKIECHUH (eIepaIbHOr0 roCy1apCTBEHHOTO 00pa3oBaTelbHOTO CTaHJapTa OCHOBHOTO OOIIETO
o0OpazoBaHus (C MOCIEIYIOUTUMA U3MEHEHUSIMH );

- [IpumepHas ocHOBHas 00pa3oBaTeNIbHAS IPOTPaMMa OCHOBHOTO O0IIero 00pa3oBaHus, 0j00peHa
perieHueM GeaepabHOr0 Y4eOHO-METOAMYECKOTr0 O0BEANHEHUS 110 00IIEMYy 00pa30BaHHUIO
(mpotokoun 3acenanus ot 28.06.2016 Ne 2/16-3);

- CanurtapHo-3nuaeMuonornyeckue npasuia u Hopmatusbl CanlluH 2.4.3648-20. «CanurapHo-
AMUIEMHUOJIOTHYECKUE TPEOOBaHUSI K OpraHU3alMsIM BOCIIUTaHUS U O0YUYEeHHS, OTJbIXa U
0370pOBJIEHUS AeTeil U MoJjoaexu 2.4.3648-20, yTBepKI€HHbIEC TIOCTAHOBJIEHUEM | TaBHOTO
rocynapctBeHHoOro Bpaua P® ot 28.09.2020 roga Ne28;

- OcHoBHasi o0Opa3oBarenbHasi MporpaMma OCHOBHOro obimiero obpazoBanusst MBOY «UnbuHCKas
OOLI»

- YcTaB MyHUIIMIIATIBLHOTO OFOKETHOTO 0OpazoBarensHoro yupexaenus «Wnpunckas OOLI»;

- [Tonoxkxenune o pabouelt nmporpamme nenarora, peanmsyomiero ®I'OC OO0 MBOVY «nbpunckas
OOLL»

- Yuebnsiit mian MBOY «nbsunckas OOLL»

- TMPUMEPHON IpPOrpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHHs MO MaTeMaTHKE, COCTaBICHHOW Ha
ocHOoBe PYyHAMEHTAJILHOTO si/ipa coJepkaHus o0uiero oopasoanus 1 TpeOoBaHUI K pe3ysibTaTamMm
OCBOEHHUSI OCHOBHOI 001ieo6pa3zoBatenbHoit mporpammbel OOO, coctaButens T.A. Bypmucrposa
M: Ilpocsemienue, 2015

Vuebnsiit mman MBOY «Mnsunckas OOLLD oTBoauT Ha n3yueHue npeamera « Aiaredpay
102 yaca B rog, u3 pacuera 3 yaca B HeAesdro ¢ 7 o 9 knacc (Bcero 306).
Cpok peanu3aiuu mporpammsl — 3 roaa.



IIcux0J10r0-meIaroruuecKas XapakTepucTuKa 00y4aInnuxcs

[To aganTUpOBaHHOW OCHOBHOM 00111€00pa30BaTEIbHON MTpOTrpaMMe JTsl ACTEH C 3aIepIKKOM
MCUXHUYCCKOI'O Pa3BUTHA 06yqa10Tc;1 ACTH, UCIIBITBIBAOIINUEC B CUITY PA3JIMYHBIX 6I/IOJIOI‘ NYCCKUX U
COLMAJIBHBIX TPUYMH CTOHKHE 3aTpyIHEHHS B YCBOCHHMHM Y4eOHOrOo MaTepuaja HpU OTCYTCTBUHU
BBIPQ)KCHHBIX HAPYLIECHUN MHTEJUICKTA.

JleTn yka3aHHOM KaTeropum HMMEIOT HerpyOble (ciab0 BBIPAKEHHBIC) OTKJIOHEHUS B
(GYHKIIMOHUPOBAHUM LIEHTPAJIbHON HEPBHOM CHUCTEMBbI, OKa3bIBAIOIIME HETAaTHUBHOE BIIMSHUE HA
IIKOJIBHYIO ¥ COLUMANIBHYIO aJaNTallHuIo.

B pamkax mcuxoJsioro-mnenaroruueckoi kiaccuuKauuu TPYAHOCTH, KOTOPBIE HUCIBITHIBAIOT
9TU JC€TU B HNPOLCCCC O6yquH$I, MOTYT 6BITB O6yCHOBJIeHbI KaK H€AOCTaTKaMHu JOMOIIMOHAJIBHO-
BOJICBOM pETyJSIIMM, CaMOKOHTPOJIA, HHU3KMM ypOBHEM Y4eOHON MOTHUBaluMu U 0OIeil
MMO3HaBaTCIbLHOU MAaCCUBHOCTBIO, TaK M HCAOPA3BUTHUEM OTACIIBHBIX TICUXWUYCCKUX IIPOLECCCOB:
BOCHPUATHSA, BHUMAHUA, MaMSTH, MBILIUICHUS, HErpyObIMH HEIOCTaTKaMH pPEYH, HapyIIEHUSIMU
MOTOPUKHU B BUAC HGHOCTaTOqHOﬁ KOOpAuHaluu ,Z[BI/DKGHI/II;'I, I[BHFaTeJIbHOfI PaCTOPMOKCHHOCTBIO,
HU3KOW paboTOCIOCOOHOCTHIO, OTpaHUYEHHBIM 3amacoM 3HAaHUW UM MOpeAcTaBleHUd 00
OKpyXarIieM Mupe, HeCHOPMUPOBAHHOCTHIO  OIEPANMOHAIBHBIX  KOMIIOHCHTOB  y4eOHO-
MO3HABATENBHON AESITENTbHOCTU. OTH OCOOCHHOCTH MPOBOIUPYIOT TPYAHOCTH B yueOHOU
JESATEIILHOCTH, MEXJIMYHOCTHOWM KOMMYHHUKAIIMU M 3MOIMOHAIBHO-TMYHOCTHOU cdepe. B cumy
yKa3aHHBIX (PAaKTOPOB OpraHu3anus y4eOHOH AESITeNbHOCTH UMEET KOPPEKIHMOHHO-PA3BUBAIOIIYIO
HAIpaBJICHHOCTb, MCIIOJIB3YCMbIC NICAArOrMYCCKUEC TCXHOJIOTHH YUYUTLIBAIOT 0COOEHHOCTHU IIGTGI;'I C
3aJIeP’KKON ICUXUYECKOTO PA3BUTHSL.

Cucrema pabotel ¢ oOywarommmucs ¢ 3[IP nHampaBiena Ha ¢dopMupoBaHHE OOLIUX
CHOCOOHOCTEN K Yy4eOHOU AeATeIbHOCTH, KOPPEKUHUI0 WHINBUAYATbHBIX HEJOCTATKOB Pa3BUTHS,
MPEOJIOJICHUE HETATUBHBIX OCOOCHHOCTEH 3MOIMOHAIBHO-TUYHOCTHONH C(ephl, TOBBIIICHHE
paboTOCTIOCOOHOCTH, AKTUBU3AIMIO TO3HABATEIHLHOM 1A TEIIbHOCTH

OO01He NPUHINIBI X IPABHJIA KOPPEKINOHHOH PadoTLI:

1.MlHauBHyanpHBIA OAXO0 K YUEHUKY .

2.IlpenoTBpalieHre HAaCTYIUIEHUS YTOMJICHMs, HCIIOJB3Ysl AL 3TOTO pa3HOOOpasHbIE CpPEACTBa
(ueperoBaHME YMCTBEHHOM M IPAKTUYECKOW JAEATEIBHOCTH, IPENOJHECEHUE MaTepHaia
HEOOJIBIIMMHU JI03aMH, UCHOJIb30BAHUE UHTEPECHOTO U KPACOUHOTO JUIAKTUYECKOTO MaTepuana u
CPEICTB HarJIsAHOCTH).

3.Ucnonb30BaHue METOAOB, AaKTUBU3HMPYIOMIMX I103HABATENbHYIO JESITEIBbHOCTh YyYalluxcs,
Pa3BUBAIOIINX X YCTHYIO U IUCbMEHHYIO PeUb U (POPMUPYIOLIUX HEOOX0IUMBbIE yueOHbIE HABBIKH.
4. 1lposiBneHne nenarormyeckoro Takra. [locTosHHOE moompeHHE 3a MaleHIIMe YCIEXH,
CBOEBpPEMEHHAs U TaKTUYeCKasi MOMOIIb KaX/I0My peOEHKY, pa3BUTHE B HEM Bephbl B COOCTBEHHBIE
CHJIBI U BO3MOXHOCTH. OJHMM W3 OCHOBHBIX TPUHIMIIOB OOYYeHHs SBISETCS MPUHLUI
CO3HATEJIbHOCTU M aKTUBHOCTH yuamuxcs. CoriacHo 3ToMy NpUHIMIY «oOydeHue 3¢(dekTuBHO
TOJIBKO TOT/Ia, KOT/Ia YYEHUKHU TNPOSBISAIOT MMO3HABATEIbHYIO aKTUBHOCTb, SBISIOTCS CyOBEKTaMU
o0y4yeHHs». AKTMBHOCTb YYEHHUKOB JOJDKHA OBITh HampaBieHa HE NPOCTO Ha 3allOMHUHAHUE
MaTepuaiia, a Ha TPOLECC CaMOCTOATENBHOTO JO0ObIBAaHMS 3HAHWN, HCCIEAOBaHUS (AKTOB,
BBISIBIIEHUST OMIMOOK, (opMynupoBaHue BbIBOAOB. llpum moabope copepkaHust 3aHATHA Ui
ydamuxcs ¢ 3[IP yuutsiBaeTcsi, ¢ OQHON CTOPOHBI, MIPUHIUI JOCTYITHOCTH, & C APYTrOil CTOPOHBI,
YXOJ OT U3JIMLIHETO YIPOLICHHs MaTepHaa.



|. IlnanupyemMble pe3yabTaThl M3y4YeHHs Kypca aaredpnl B 7-9 kiaccax

1.1.JIu4HOCTHBIE Pe3yJabTAThI:

1. Poccuiickas rpaxkJiaHCKas UJIEHTUYHOCTH (MaTpUOTU3M, YBakeHUEe K OTeuecTBy, K
MPOLIJIOMY U HACTOSILIEMY MHOTOHAIIMOHAJIIBHOTO Hapoaa Poccrun, 4yBCTBO OTBETCTBEHHOCTH
u gponra mepen PomwHoW, uneHtudukanus cebs B KadecTBe TrpaxknanuHa Poccuw,
CyOBbEKTHUBHAs 3HAYUMOCTb HCIIOJIb30BAHUSI PYCCKOTO sI3bIKa M S3bIKOB HapoaoB Poccuw,
OCO3HAHHWE W OUIYIICHHE JUYHOCTHOW CONPUYACTHOCTU CYyJIb0E POCCHIICKOTO HAapoJa).
Oco3HaHME STHUYECKOM NPUHAIECKHOCTH, 3HAHUE HUCTOPUHU, S3bIKA, KYJIBTYpbl CBOETO
HapoJia, CBOETrO Kpas, OCHOB KYyJbTYPHOTO Hacienus HapoaoB Poccuu u dyenoBeuyecTBa
(MICHTUYHOCTH YEJIOBEKAa C POCCUHCKOW MHOTOHAIMOHAIBHOW KYJIbTYpPOH, COMPUYACTHOCTH
HCTOPUHU HAPOJIOB M TOCYAApPCTB, HAXOJIUBIIUXCA HA TEPPUTOPUM COBpeMeHHOU Poccum);
WHTEpUOpU3AIUS TYMAaHUCTUYECKHX, JIEMOKPATHUUECKMX U TPATUIUOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAIBHOTO  poccuiickoro  oOmiectBa.  OcoO3HaHHOE,  yBaXUTEIbHOE U
no0poskenaTeIbHOe OTHOIICHHWE K WMCTOPUH, KYJIbTYpe, pPEJIWruu, TPAJULUSIM, S3bIKaM,
LIEHHOCTSIM Hapoa0oB Poccuu 1 Hapo10B Mupa.

2. T'0TOBHOCTB U CITIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHUIO U CaMOOOPa30BAHUIO
Ha OCHOBE MOTHBAIlMU K OOYYCHHUIO U MO3HAHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3ZHAHHOMY
BBIOOPY U MOCTPOEHUIO JalbHEWIe WMHAMBHUIYalbHON TpaeKTopuu oOpa3oBaHus Ha 0ase
OPUEHTUPOBKH B MHpe Tmpodeccuii u MpodhecCHOHATBHBIX NPEANOYTCHUH, C Yy4EeTOM
YCTOMYMBBIX MTO3HABATEIILHBIX HHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHHME M KOMIIETEHTHOCTh B PEUICHHH MOPAIbHBIX
mpo0JieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHWE HPABCTBEHHBIX YYBCTB H
HPABCTBEHHOI'O MOBEACHUS, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM
MoCTynkaM (CrmocoOHOCTh K HPABCTBEHHOMY CaMOCOBEPIIEHCTBOBAHMIO; BEPOTEPIIMMOCTbD,
YBKUTEIHLHOE OTHOILIEHUE K PEITUTHO3HBIM YyBCTBAaM, B3TJIsaM JIFOJCH WIH UX OTCYTCTBUIO;
3HAHUE OCHOBHBIX HOPM MOpAJId, HPABCTBEHHBIX, JYXOBHBIX HJ€AJOB, XPaHUMBIX B
KYJBTYPHBIX TPaJHUIMSAX HApoaoB Poccuu, TOTOBHOCTP Ha MX OCHOBE K CO3HATEIHLHOMY
CaMOOTPAaHUYEHHUI0O B  TMOCTYNKaX, TIOBEIEHUH, PACTOUYUTEIHLHOM MOTPEOUTENbCTBE;
c(hOpMHUPOBAHHOCTD TMPEACTABICHUN 00 OCHOBAX CBETCKOW THUKH, KYJbTYpPhl TPATUIIMOHHBIX
pEeNUTHiA, X POJIK B PA3BUTUH KYJIBTYPHI U UCTOpUU Poccun u 4enmoBeYecTBa, B CTAHOBIICHUN
TPaXJTaHCKOTO OOIeCTBAa U POCCUMCKOW TOCYAapCTBEHHOCTH; TMOHUMAHUE 3HAYCHHUS
HPAaBCTBEHHOCTH, BEPbl M PEJIUTHW B OIKU3HM 4YEJIOBEKa, CEMbU U  OOIIECTBA).
CdopmupoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YUEHUIO; YBAKHUTEIHFHOTO OTHOIICHUS K
TPyay, HATMYUE OMBITA yU4aCTUs B COIMATBLHO 3HAUMMOM Tpyae. Oco3HaHHE 3HAUYCHUS] CEMbU
B JKM3HU Ye€JOBEKa M OOIIECTBA, MPUHATHE LIEHHOCTH CEMEMHOW >KU3HH, YBAXHUTEIBHOE U
3a00TIMBOE OTHOIIIEHUE K YJIEHAM CBOEH CEMbH.

4. CdhopmMupoBaHHOCTH IIEJIOCTHOT'O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO
COLIMATIbHOE, KYJIBTYPHOE, S3BIKOBOE, TyXOBHOE MHOTO00pa3nue COBPEMEHHOTO MHUPA.

5. Oco3HaHHOE, YBaXWUTEIbHOE U JOOpOXKEJIaTelIbHOE OTHOIIEHHE K JPYromy
YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3BIKY, BEpE, IPaKJAHCKOW IMO3UIINH.
['oTOBHOCTP W CHOCOOHOCTH BECTH AHAIOT C JPYTMMU JIIOJbMH W JOCTHTaTh B HEM
B3aMMOIOHUMaHus (MAeHTU(UKAKs ce0s Kak TMOJHOMPABHOTO CyObeKTa OOIIeHHS,
TOTOBHOCTh K KOHCTpYHUpOBaHWIO oOpa3a mapTHepa MO0 JHAlOTy, TOTOBHOCTh K
KOHCTPYMPOBAaHMIO  oOpa3a  JIONMYCTUMBIX  CIMOCOOOB  JHMaliora, TOTOBHOCTh K
KOHCTPYMPOBAHMIO Tpollecca AUalora Kak KOHBEHIMOHUPOBAHMS HHTEPECOB, MPOLETYP,
TOTOBHOCTB U CITOCOOHOCTH K BEJICHHUIO TIEPETOBOPOB).

6. OCBOCHHOCTH COIMAILHBIX HOPM, ITPABUII TIOBEJICHUS, POJICH U (HOPM COITHAITBHOMN
KU3HU B TPYIIAX U COOOIIECTBaX. YUacTHe B IIKOJIHHOM CaMOYIIPABJICHUU U OOIIECTBEHHOM
KU3HHM B TIpe/iesiax BO3PACTHBIX KOMIIETEHIIMH C y4€TOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX,
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COILIMAJIHBIX M AKOHOMHYECKHX OCOOCHHOCTEH ((OpMHpOBAaHHME TOTOBHOCTH K YYacTHIO B
mporecce YMOpsSAOUYECHUsI COLHUAIBHBIX CBS3€M W OTHOLICHHWH, B KOTOpBIE BKJIIOYEHBI M
KOTOpbIE (POPMHUPYIOT CaMM YyYaIllMecs; BKIOYEHHOCTb B HEMOCPEACTBEHHOE I'PakKJaHCKOe
ydacTHe, TOTOBHOCTh y4acTBOBaTh B >KU3HEAEATEIBHOCTH IOAPOCTKOBOIO OOIIECTBEHHOTO
00bEeIMHEHNS, IPOJAYKTUBHO B3aWMOJICHCTBYIOIIETO ¢ COLUAIBHON Cpeloil U colMaIbHBIMU
WHCTUTYTaMH; WACHTU(HUKAIMS ce0s B KauecTBe CyOBEKTa COLMAIBHBIX MPeoOpa3oBaHUH,
OCBOGHHME KOMIIETEHTHOCTEH B c(epe OpraHm3aTOPCKOW AEATENIbHOCTH; HMHTEPUOPHU3ALMS
LIEHHOCTEH CO3MJATEIbHOIO OTHOIIEHUS K OKpYy’Karouled AeHCTBUTEIbHOCTH, LIEHHOCTEH
COL[MAJILHOTO ~ TBOPYECTBA, IEHHOCTH  MNPOAYKTUBHOW  OpraHU3allud  COBMECTHOM
NESTeIbHOCTH, CAMOpPEaJM3allud B TPYyINEe W OpraHu3alMy, LEHHOCTH «IPYroro» Kak
pPaBHONPABHOTO TapTHepa, (OPMUPOBAHHE KOMIICTCHLMH aHaln3a, MPOSKTUPOBAHMS,
OpraHu3alMi JEATEIBHOCTH, pEe(IeKCUM HW3MEHEHUH, CHoco0OB  B3aMMOBBITOJHOIO
COTPYAHHUYECTBA, CIIOCOOOB pean3aluu COOCTBEHHOIO JINJEPCKOrO MOTEHINATIA).

7. CdopMHUPOBAHHOCTH IIEHHOCTH 370pOBOro W Oe3omacHoro oOpasa KH3HU;
MHTEpUOpU3aLUs MPaBWl MHIUBUIYAJbHOIO U KOJUIEKTUBHOIO O€30MAaCHOr0 IOBEICHUS B
YpEe3BBIUANHBIX CUTYalUsAX, YITPOXKAIOIMINX )KU3HU U 3/I0POBBIO JIIO/ICH, IPABUII TIOBEACHHUS HA
TPAHCHOPTE U HA JOPOrax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHUS 4Yepe3 OCBOEHUE XYA0KECTBEHHOI'O
Hacienuss HapoJoB Poccuu u Mupa, TBOPUECKOM IESATENIBHOCTH 3CTETUYECKOrO Xapakrepa
(crIoCOOHOCTh  MOHHMMATh  XYJIOXKECTBEHHBbIE  IPOU3BENEHMs, OTpaKaloIMe  pa3HbIe
ATHOKYJIbTYPHBIE Tpaguliy; CHOPMHUPOBAHHOCTE OCHOB XYJOXXECTBEHHOW KYJBTYPHI
o0yJaromuxcs Kak 4acTH UX OOILIeH JTyXOBHOM KyJNbTYphI, Kak 0c00O0T0 criocoda Mmo3HaHHs
KHU3HHU U CpEACTBa OpraHU3allMM OOILIEHMS; ICTETUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE
BUJICHHE OKPY’KAIOLIET0 MHpPA; CIIOCOOHOCTh K ASMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHUIO
MHpA, CAMOBBIPRKEHUIO U OPUEHTALMH B XYA0KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE
KYJIBTYpBI; YBOKEHHE K UCTOPUHU KYJIbTYpHI cBoero OTedecTBa, BEIPAXKEHHOW B TOM YHUCIIE B
MOHMMAHUHM KpPacoThl YEJIOBEKa; IOTPEOHOCTh B OOMICHMHM C  XYJOXXECTBEHHBIMHU
MPOU3BEACHUSAMH,  C(OOPMUPOBAHHOCTh  AKTHMBHOIO  OTHOWIEHMS K  TpPaaULUAM
XYJI0O)KECTBEHHOM KYJIBTYpPhl KaK CMBICIOBOM, JCTETUYECKOM M JIMYHOCTHO-3HAYMMOMU
[IEHHOCTH).

9. CdopMHUPOBAaHHOCTH OCHOB DKOJIOTHYECKOW KYJIBTYpPbI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO OJKOJOTHMYECKOTO MBINUICHUS, HAJIMYMAE OIBITa JKOJIOTHYECKH
OPUEHTUPOBAHHON PePIEKCUBHO-OLIEHOUYHONW M MPAKTUYECKOH AEATENbHOCTH B KH3HEHHBIX
cuTyanusx (TOTOBHOCTh K HCCIICOBAHUIO TPHPOJBI, K 3aHATHUSIM CEIbCKOXO3SIHCTBEHHBIM
TPYZAOM, K XYyJOXKECTBEHHO-ICTETUUYECKOMY OTPAKEHHUIO NMPHUPOJIBI, K 3aHATHIM TypU3MOM, B
TOM YHCJI€ SKOTYPU3MOM, K OCYILIECTBICHHUIO IPUPOJOOXPAHHOM NEATEIBHOCTH).

1.2. MeTrapeaMeTHbIe pe3y/IbTAThI:

- PeryasituBubie YY /|

1. YMmeHne caMOCTOSTENIBHO ONpenessaTh eI 00ydeHHsl, CTaBUTh U (hOpPMYyIHPOBAThH
HOBBIE 3a/1aud B y4yeOe M MO3HABATENBbHOM JEsTeNbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH MO03HABATENbHON AesaTenbHOCTH. OOYyJarONTUIHCs CMOXKET:

*  AHAJIMU3UPOBATH CYILLIECTBYIOIIINE u IUTAaHUPOBATh OyayIIue

oOpa3oBaTeNbHbIE PE3yJIbTaThl;

*  HUICHTUPHUIIUPOBATH COOCTBEHHBIE MIPOOIEMBI U OTIPEIEIATH TJIABHYIO MPOOJIeMY;

* BBIBUIaTh BEPCUU  peIIeHUs  Mpodjembl, (QOpPMYJIUPOBaTH  TUIOTE3HI,
MPeIBOCXUIIATh KOHEUHBIH pe3yJbTaT;

* CTaBUTh LeEdb JESATENBHOCTH HAa OCHOBE ONpENECNIeHHOM mpobiieMbl U
CYILLIECTBYIOIIUX BO3MOXXHOCTEH;



* (opmynupoBaTh y4yeOHbIE 3aJauM KakK [IArd JOCTHXKEHMs IOCTaBICHHOW IENN
NesTeNbHOCTH;

* 00OCHOBBIBaTh IIEJICBBIE OPHEHTUPHI W TPHOPHUTETHl CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBasi U 000CHOBBIBAs JIOTHYECKYIO I1OCIIEA0BATENbHOCTD 1LIATr0B.

2. YMeHHue caMOCTOSITEeNIbHO IUIAHMPOBATh IyTH JOCTHUXKEHHS LieJel, B TOM 4HCie
aJIbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Haubonee APPEKTUBHBIE CIIOCOOBI PEIICHHS
y4eOHbIX U 03HABATEIbHBIX 3a/1a4.

OO0y4armuicss CMOXKET:

* OIpeneNsiTh HeoO0XOAUMBIE neicteue(s) B COOTBETCTBUU C

y4eOHOI U MO3HaBaTeNILHOU 3a7jaueil U COCTAaBIIATh AITOPUTM MX BBIIIOJHEHHUS;

* 00OCHOBBIBaTh M OCYHIIECTBIATH BBIOOp Hambosiee 3((HEeKTUBHBIX CrHOCOO0OB
pelieHus y4eOHbIX U MO3HABATEIbHBIX 3a/1a4;

*  OIpEeneNsATh/HaXOIUTh, B TOM YHCIIE M3 MPEAJIOKCHHBIX BapUAaHTOB, YCIOBUS IS
BBINOJIHEHUS Y4eOHOM U MTO3HABATEIbHOM 3a/1a4H;

*  BBICTpauBaTh )KM3HEHHBIE IIJIAHbI HA KPATKOCPOUHOE Oyayiee (3asBiIsATh LeJIeBble
OpPHEHTHUPBI, CTaBUTh aJ€KBAaTHbICE WM 3aJa4d MW IpelJiararb JCUCTBHS, yKa3blBas H
000CHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEIIEHOCTD IIIAaroB);

*  BEIOHMpaTH u3 MPEIIOKEHHBIX BApUAHTOB U CaMOCTOSITEIILHO
UCKaTh CPEICTBA/PECypChl IS PEIICHHMS 33191/ IOCTHKCHHUS LICIIH;
* COCTaBlATh IUIAH pEIICHUS npoOsieMbl  (BBIMIOJHEHUS MPOEKTA,

IPOBE/ICHUS] UCCIIEOBAHU);

* OIpeleNsATh MOTEHLHUAJIbHbIE 3aTPyJAHEHUs TNpU pElIeHUH Yy4eOHOH U
ITI03HABATEJILHON 3a/1a4M U HAXOJUTh CPEACTBA JUIS UX YCTPAHEHUS,

*  OIKUCHIBATh CBOIl ONBIT, OQOpPMIISS €ro A Mepejadyd APYIHMM JIIOASM B BHJIE
TEXHOJIOTUH PEUICHUs TPAKTUYECKUX 3aJa4 OIPEJEIIEHHOIO KJ1acca;

* IUIAHUPOBATh M KOPPEKTUPOBATh CBOK HHAMBHUIYaJIbHYIO 00pa3oBaTelIbHYIO
TPAEKTOPHIO.

3. VYMeHHe COOTHOCHUTh CBOHM JICHCTBHSI C IUIAHUPYEMBIMH pPE3yJIbTaTaMH,
OCYLIECTBJIATh KOHTPOJIb CBOEH JEATENBHOCTH B IIPOLECCE JOCTHXKEHHs PpE3yJIbTara,
ONpeAeNsATh CHocoObl AEMCTBMM B paMKax NPEIIOKEHHBIX YCIOBMH U TpeOoBaHUIA,
KOPPEKTUpPOBaTh CBOM JICUCTBUS B COOTBETCTBUM C HM3MEHSIONIEHCS CHUTyalHEH.
OOyuaronuiics CMOXeT:

* OIpEAeNATh COBMECTHO C IIE€JAaroroM M CBEPCTHUKAMHU KPUTEPUM IUIAHUPYEMBIX
Pe3yJIbTaTOB U KPUTEPUH OLIEHKU CBOEH y4eOHOM AeATeNbHOCTH;

* cHUCTeMaTu3upoBaTh (B TOM  4YHCIE BBIOMpAThH HIPUOPUTETHBIE)

KPUTEpUU IUIAHUPYEMBIX PE3YJIBTATOB U OLIEHKHU CBOECH NEATEIBHOCTH;

* 0oTOMpaTh MHCTPYMEHTHI JUIsl OLICHWBAHUS CBOCH NEATEIBbHOCTH, OCYILECTBIATH
CaMOKOHTPOJIb CBOEH AESITEIbHOCTH B paMKaXx MPeJI0KEHHBIX YCIOBUN U TPeOOBAaHMUIA;

* OLEHUBATh CBOK [JEATEIBbHOCTb, APTYMEHTHUPYS IMPUYMHBI JOCTHXKCHUS WU
OTCYTCTBHS IUNIAHUPYEMOTO PE3yJIbTATa;

* HaxOOUTh JOCTaTOYHbIE CpPEACTBAa JJS BBIIOJHEHHUS Y4YeOHBIX JEHCTBUH B
M3MEHSIOMIENCS] CUTYalluu W/UIIH TIPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yibTarTa;

* paboTas Mo CBOEMY IIJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESITEIbHOCTh Ha
OCHOBE aHaJIM3a U3MEHEHMM CUTyalluu Ul IOJIy4YEHHUS 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK
MPOYKTa/pe3yibTara;

* YCTaHaBIWBATh CBSI3b MEKIY IIOJYYEHHBIMH XapaKTEPUCTUKaMHM MPOAYKTa U
XapaKTEPUCTUKAMH IIpoLecca ACSITENBHOCTH W IO 3aBEPUICHUHN JEATEIbHOCTH IMpearatb
M3MEHEHUE XapaKTepUCTUK IIpolecca Uil IIOJAY4YEHUs YIIYYIICHHBIX XapaKTEPUCTHK
MIPOJYKTa;



* CBEpATb CBOM [JCHCTBUA C LIENbIO U, MPU HEOOXOAMMOCTH, MCIPABIATH OLINOKU
CaMOCTOSITEIILHO.

4. YMeHue OLEHUBaTh MPABWIBHOCTh BBIMOJIHEHUS y4eOHOM 3amauu, cOOCTBEHHbIE
BO3MO>XHOCTH €€ PEILEHUS.

OO0y4aroIIMIACsS CMOXKET:

* ONpeAeNsATh KPUTEPUU IMPAaBUIBHOCTU (KOPPEKTHOCTH) BBIIOJIHEHUS Y4YEOHOMN
3aJauy;

*  aHaJIM3UPOBAThH U 000CHOBBIBAaTh IIPUMEHEHHE COOTBETCTBYIOLIETO
MHCTPYMEHTApUs JUIsl BHIIOJIHEHUS y4eOHOH 3a1a4H;

*  CBOOOJHO MOJIB30BaThCA BBIPAOOTAHHBIMM KPUTEPHUSIMU OLIEHKHM M CaMOOLIEHKHU,
UCXO/IA U3 1eJIU U UMEIOIINXCS CPEJCTB, pa3iinyas pe3yibTaT U ClocoObl JeHCTBUI;

*  OLEHMBAaTh IPOAYKT CBOEH NEATENBHOCTH IO 3aJlaHHBIM /MM CaMOCTOSITEIbHO
OIpeJICIEHHBIM KPUTEPUSM B COOTBETCTBHH C LIEJIbIO 1€ATEIILHOCTH;

*  00O0CHOBBIBaTh JIOCTUKHMMOCTb LI€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH
CBOUX BHYTPEHHMX PECYPCOB M JOCTYITHBIX BHELIHUX PECYPCOB;

* (QuUKCHpOBATh W aHAIM3UPOBATh JWHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX
Pe3yIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTPOJSl, CaMOOLIEHKH, IPUHATUS peIleHUH |
OCYIIECTBJIECHUSI OCO3HAHHOT'O BbIOOpA B y4eOHOI U 1M03HABATEIbHOM.

OO0yyaromuiicss CMOXeET:
* HaOmomatb U AHAIU3UPOBATH COOCTBEHHYIO Y4eOHYIO U
[I0O3HABATEJIbHYIO JESITEIBHOCTh U JEATEIbHOCTh JAPYTUX OO0ydarommxcs B

npoliecce B3auMOIIPOBEPKH;

* COOTHOCUTh pealibHbIE u IJIAaHUPYEMbIE pe3yNbTaThl

UHIUBUAYAIbHON 00pa30BaTeIbHON NEATENIbHOCTH U J€J1aTh BBIBOIBL;

* IPUHUMATh PELICHUE B Y4eOHOM CUTyallud U HECTH 3a HETO OTBETCTBEHHOCTh;

* CaMOCTOSITEJILHO OINpPEAENATh MPUYMHBI CBOET0 yCIeXa WM Heyclexa U HaXOAUTh
CIOoCOOBI BBIX0J1a U3 CUTYallUU HEYCIIeXa;

* PETPOCHEKTHBHO ONPENENATh, KaKue JEHCTBHS MO PElIeHUI0 y4eOHO! 3a/1auul WK
napaMeTpsl ATUX JACUCTBUN NMPUBENIN K MOJYUYEHUIO UMEIOUIErocs MpoayKTa yueOHOM!
NeSITebHOCTH;

* JIEMOHCTPUPOBATh MPUEMBI PETYISAIUH ICUXO()U3NOIOTHIECKUX/ IMOILIMOHABHBIX
COCTOSIHUM Ui JocTHXeHus 3¢pdexra ycrokoeHust (yCTpaHEHHs SMOLMOHAIBHON
HaANpPSDKEHHOCTH), 3¢ dekTa BoccTaHOBIEHUS (0cinalOiaeHus! MPOSBICHUN YTOMIIEHHUS),
addekTa akTUBH3AIHMH (TOBBIIICHHS IICUXO(PU3UOTOTUIECKON PEAKTUBHOCTH).

- Ilo3naBarenbHbie YVY]|

6. YMmeHue ompenenarh MOHSTHSA, CO3/1aBaTh OOOOIIEHHs, yCTaHABIUBATh AHAJIOTHUH,
KIacCU(UIIUPOBATh, CAMOCTOSATENbHO  BHIOMpATh  OCHOBAHHUA U KPUTEPHUH IS
KJIacCU(PUKAIMK, YCTaHABIMBATh MPUUYWHHO-CJICICTBEHHBIC CBS3U, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMO3akiiueHue (MHAYKTUBHOE, ACAyKTUBHOE, IO AaHAJIOTWH) U JAeNaTh
BBIBOJIBI.

OO0yJaroIHICs CMOXKET:

*  [MoAOWpaTh CJIOBA, COIMOAYMHEHHBIC KIIOYEBOMY CIIOBY, OMPEACISIONINE €ro
MIPU3HAKU U CBOMCTBA;

*  BBICTpaWBaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIOYEBOTO CJIOBA |
COTIOTYMHEHHBIX EMY CJIOB;

*  BBIJICIATH OONIMH TPHW3HAK JIBYX WJIM HECKOJBKHX MPEAMETOB WIIM SIBICHUU W
0OBICHSITH UX CXOJCTBO;



*  00beAMHATH TpPEIMEThl W SBJICHHUS B TPYMIbI MO OMNPEICIICHHBIM MpHU3HAKaM,
CpPaBHUBATH, KJIIACCU(PHUITUPOBATH U 00001IaTh (DAKTHI U SBICHHUS;

*  BBUICTATH SBJICHHUE U3 OOIIETO psijia APYTUX SIBICHUN;

*  OIpenensiTh OOCTOSTENBCTBA, KOTOPHIE MPEANIECTBOBAIN BO3HHUKHOBEHHUIO CBSI3U
MEXJy SIBICHUSAMH, U3 3TUX OOCTOSATENbCTB BBLACIATH OIPEACISIONINE, CIOCOOHBIE OBITH
MPUYMHON TAHHOTO SIBJICHUS, BBISBIIATH IPUUUHBI U CIICJCTBUS SIBICHUIA;

*  CTPOHUTH pPacCyXKICHHE OT OOLIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBJICHUSM U OT
YAaCTHBIX SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

*  CTPOHUTH PacCyKJIE€HUE Ha OCHOBE CPAaBHEHUS MPEJIMETOB U SIBJICHHM, BBIACIAL IPU
3TOM OOII1E TPU3HAKH;

*  U3Jarath NOJyYEeHHYIO0 MH(OpMAIIHIO, UHTEPIPETHPYS €€ B KOHTEKCTE perraeMoit
3a/1a4u;

*  CaMOCTOSITEJIbHO YyKa3blBaThb Ha HWHGPOPMALNIO, HYKIAIOIIYIOCS B IIPOBEPKE,
npeasaraTe ¥ MPUMEHSThH CI0co0 MPOBEPKU JOCTOBEPHOCTU MH(OPMALINH;

*  BepOaTM30BaTh YMOIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOYHHKOM;

® O6”I)$ICHHTI> SABJICHUS, TPOLUECChbI, CBA3WM W OTHOUICHUA, BBIABIISICMBIC B XO/C
MO3HABATEIBHOM M  WCCIEIOBATEIBCKOW JESITEIBHOCTH (IPUBOIUTH OOBSCHEHHE C
M3MEHEeHHEeM (POpMBI MpeACTaBICHUS; O0BACHATh, AETANU3UPYS WM 00001ast; OOBSICHITH C
3aJIaHHOM TOYKH 3pEHU);

® BBIABJIAITH U HA3bIBATHh NPUYHHBI CO6I)ITI/I$I, SIBJICHUA, B TOM YHCIJIC BO3MOXXHBIC /
HaI/I6OHeC BCPOATHLBIC IMIPUYIHHBI, BO3MOXHBIC IIOCIICACTBUA SaﬂaHHOﬁ IMPUYUHBI,
CaMOCTOSITENTLHO OCYIIECTBIISISI IPUYHMHHO-CIICJICTBEHHBIN aHAIIN3;

® ACJIaTb BBIBOJ Ha OCHOBC KPUTHUUYCCKOIO aHaIM3a pa3HbIX TOYCK 3PCHMUA,
MOATBEPKIaTh BHIBOJI COOCTBEHHOH apryMeHTaluedl WM CaMOCTOSITENBHO MONYyYEHHBIMU
JTAaHHBIMHU.

7. Ymenue CO3aaBaTb, IMPUMCHATbL U Hp606pa3OBI)IBaTI) 3HAaKN U CHUMBOJIbI, MOJCIIN U
CXEMBI JUIsl pelieHrs y4eOHBIX U MO3HAaBaTEeNbHBIX 3aAa4. OOyJaromuics CMOXKET:

. 0003HaYaTh CUMBOJIOM M 3HAKOM TIPEJIMET /WM SBIICHHE;

. OTIPENeNIATh JIOTHYECKHUE CBS3M MEXKIYy TpeAMETaMH W/WIN  SIBICHUSIMH,
0003HauaTh JaHHBIE JIOTHYECKUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

. CO03/1aBaTh a0CTPAKTHBII UK peabHbI 00pa3 MpeaMeTa U/Uiu SIBICHUS;

. CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBUH 3aJ1a4 U/UJIN CIIOCO0a €€ pelieHus;

. co3laBaTh BepOalbHBIC, BEIIECTBEHHBIE U WH(GOPMAIMOHHBIE MOJETH C

BBIZICJICHMEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUIsl OMpeAeNIeHHus] crocobda
pElIeHus 3aJa4l B COOTBETCTBUH C CUTYalLlUEH;

® Hp606p330BBIBaTB MOJCIN C LICJIbIO BBISABIICHUA O6IIII/IX 3aKOHOB, ONPCACIIAOIINX
JAHHYIO MPEAMETHYIO 00JIaCTh;

. MEePEBOANTh CJIOXKHYIO 10 COCTaBy (MHOTOACMEKTHYI0) UWHGOpPMAIUI0 U3
rpagudeckoro uiu (GopMaaIu30BaHHOTO (CHUMBOJIBHOTO) TIPEACTABICHHUS B TEKCTOBOE, W
Ha000pOT;

. CTPOUTHb CXEMYy, QITOPUTM JIEWCTBHS, MCHOPABIATh WJIA BOCCTAHABIUBATh
HEU3BECTHBIN paHee alrOPUTM Ha OCHOBE MMEIOIIEroCcs 3HAHUS 00 00BEKTe, K KOTOPOMY
NIPUMEHSIETCS alITOPUTM;

. CTPOUTH JIOKA3aTeNIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

. aHAIIM3UPOBATh/pepIeKCUpPOBaTh OMBIT pa3pabOTKW H peanu3alnud  y4eOHOTO
MIPOEKTa, UCCIENOBaHMs (TEOPETUYECKOro, SMIIMPUYECKOr0) HAa OCHOBE IMPEAIOKEHHOU
npoOJIEeMHON CHUTyalluu, TOCTaBJICHHOW LEAM W/WIK 3aJaHHbIX KPUTEPHUEB OLIEHKH
MPOIYyKTa/pe3yibTara.



8. CmbicnoBoe ureHne. OOyJarOmUNACs CMOKET:

. HaxOJIUTh B TEKCTE TpeOyemyro MHpopMaiuio (B COOTBETCTBUM C LIETSMH CBOCH
JIEeSATEIILHOCTH ),

. OPHECHTUPOBATHCSI B COACPIKAHUHM TEKCTa, TIOHUMATh LEIOCTHBI CMBICT TEKCTa,
CTPYKTYPHPOBATH TEKCT;

. YCTaHABJIMBATh B3aUMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHUM, IIPOLIECCOB;
. PE3IOMUPOBATH TTIABHYIO HUCI0 TEKCTA,

. npeoOpa3oBbIBaTh  TEKCT, «IEPEBOJAS» €ro B JPYTyd  MOJAIbHOCTD,

UHTEPIPETHPOBATh TEKCT (XYI0KECTBEHHBIH U HEXYJ0KECTBEHHBIH — YUeOHBIN, HAYYHO-
MOMYJIIPHBIH, HH(POPMAIMOHHBIH, TeKCT NoNn-fiction);
. KPUTHYECKH OIICHUBATh COJICPIKaHUE U (hOPMY TEKCTa.

9. ®opmHpoBaHKE U PA3BUTHE IKOJOTHUECKOTO MBIIUICHHUS, YMEHHE IPUMEHSATH €ro B
MO03HABATEIPHON, KOMMYHHKATHBHOH, COIMAILHOW TIPaKTUKE H  NPOPECCHOHATBHON
OpHEHTAIHH.

OO0y4aroUIMICs CMOXKET:

*  ONpEeneIsiTh CBOE OTHOIICHUE K IIPUPOIHON CpeIe;

*  aHANM3UPOBATH BIUSHHE DKOJOTHYECKUX (PAKTOPOB Ha Cpeay OOMTaHHS >KUBBIX
OpPTaHU3MOB;

*  TPOBOJMTH NPUYMHHBIA U BEPOSITHOCTHBIN aHAIM3 KOJIOTHYCCKUX CUTYAIUH;

*  MPOTHO3MPOBATH U3MCHEHUS CHTYAIlUU NPU CMEHE JCHCTBHsI OJHOTO (pakTopa Ha
neicTBre apyroro (hakTopa;

*  pacHpOCTPaHATH YKOJOTHUCCKUE 3HAHHS U YYACTBOBAThH B MPAKTUYCCKUX JIENIAX 110
3alIUTE OKPYKAIOIICH CPEeIbl;

*  BBIP@XaTh CBOE OTHOIICHHE K IMPHUPOJE 4Yepe3 PUCYHKH, COUYMHCHHS, MOJICIH,
MPOEKTHBIC PAOOTHI.

10. Pa3BuTne MOTHBAIMM K OBJAJEHHUIO KYJbTYPOH AaKTHBHOTO WCIOJIb30BAHUS
CIIOBapeil U APYTUX MOUCKOBBIX CUCTEM.

OOyuarouiics CMOXKeET:

* ONpeesATh He00X0AUMBIE KITFOUEBbIE TOUCKOBBIE CIIOBA U 3aIIPOCHI;

*  OCYWIECTBIATh B3aMMOJEHCTBHE C JJIEKTPOHHBIMH TOMCKOBBIMHM CHCTEMaMH,

CIIOBapsIMHU;

*  (¢opMHpOBaTh MHOXXECTBEHHYIO BBIOOPKY W3 TIOMCKOBBIX HCTOYHUKOB ISt

00BEKTUBU3AIMH PE3YIIHTATOB IMOUCKA;

* COOTHOCHUTH IOJIyYE€HHBIE PE3yJIbTATHI IIOMCKA CO CBOCH EeSITETHHOCTHIO.

-  Kommynukatusubie YV /|

11. YMeHnue opraHu3oBbIBaTh y4eOHOE COTPYJHUUYECTBO U COBMECTHYIO JESTEIBHOCTD
C YYHTENIEeM W CBEPCTHUKaMH;, paboTaTh WHAMBHIYaJIbHO W B TPYIIE: HAXOTUTH OOIIee
peleHre U pa3penarb KOH(QIMKTHI Ha OCHOBE COIJIACOBAHMSA MO3UIMHA M ydyeTa MHTEPECOB;
(dbopMynHupoBaTh, ApPryMEHTHPOBATh U OTCTaUBaTh CBOE MHEeHHE. OOyJarOIIUNACs CMOKET:

— OIPEIEIATh BO3MOXKHBIE POJIM B COBMECTHOM IE€ATEIILHOCTH;

— UTpaTh ONPENEIECHHYIO POJIb B COBMECTHOU JEATEIBHOCTH;

— NPUHUMATH MO3UIUI0 cOOECeTHNKA, TOHMUMAs MO3HUIIMIO JPYroro, pa3inyaTh B €ro
peun: MHEHHE (TOUYKY 3pPEHHs), JT0KA3aTeNbCTBO (ApryMEHTHI), (PAaKThl; THIIOTE3bI, aKCHOMBI,
TEOpUH;

— OIpedeNnsaTh CBOM JACUCTBUS U JIEHCTBUS MapTHEpa, KOTOPblE CIIOCOOCTBOBAIN WU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHUKAIUY;

— CTPOUTDH NMO3UTHUBHBIE OTHOLIEHUS B Mpoliecce yueOHON U MO3HaBaTeIbHOM
NESITENIBHOCTH;



— KOPPEKTHO W apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PCHHS, B JIUCKYCCHH
YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, Iepedpa3supoBaTh CBOKO MBICIH (BIaJCHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);

— KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABATh
OIKUOOYHOCTh CBOET0 MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

— npeajiaratb aJlbTCPHATHBHOC PCUHICHUC B KOH(bJ'IHKTHOfI CUTyalluu,
— BBIACIIATH 06I_Hy10 TOYKY 3pCHUA B JUCKYCCHH,

— JI0roBapuBaThCs O IpaBHUJIaX U BONpocax [uid OOCYXIEHHS B COOTBETCTBUU C
IIOCTaBJICHHOM Mepe.l IPYyIIION 3a1a4eH;

— OpraHM30BBIBATH y4eOHOE B3aUMOJICHCTBUE B TpyMmne (ONpenesarTh oOlue IeNu,
pacnpenenaTb pojau, J0roBapyuBaThes ApYyr ¢ APYroM U T. 1.);

— YCTpaHATh B paMKax [UaJoOra pa3pblBBl B KOMMYHHKAIMH, OOYCJIOBJICHHBIC
HETIOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI coOecenHuKa 3amayd, (OPMbI WM COAEPIKAHUS
JMasora.

12. YMeHmne 0CO3HaHHO HMCIIOJIB30BaTh PEYEBHIE CPEJICTBA B COOTBETCTBHHU C 3a7adyeii
KOMMYHUKAIIH JIJIs1 BBIPOKEHHSI CBOUX YyBCTB, MBICTICH M TIOTPEOHOCTEN IS TIJIAHUPOBAHUS
W peryjsiiud CBOCH JCATENbHOCTH; BIIQJICHUE YCTHOM ¥ THCHMEHHOH pPEublo,
MOHOJIOTHYECKON KOHTEKCTHOM peubto. OOyJaronuincs CMOXKET:

*  ONIpenensiTh 33Jadyy KOMMYHHKAIIMd U B COOTBETCTBHUU C HEHl OTOMpATh peueBbIe
CpeACTBa;

* oTOMpaTh W WCIOJIb30BaTh PEUEBBIC CPEICTBA B MpPOIECCe KOMMYHHKAIIMH C
JAPYTUMH JTIOABMH (IMAJIOT B TIape, B MAJIOW IpymIie U T. 11.);

* TpEACTaBIATh B YCTHOM WJIM TNHChMEHHON (opMe pa3BepHYTHIH IUIaH
COOCTBEHHOM IE€ATEIBLHOCTH,

* CcoOMIOJaTh HOPMBI NMYOJNMYHON peud, PErjaMeHT B MOHOJIOI€ W JIUCKYCCUU B
COOTBETCTBUH C KOMMYHHKATUBHOM 3a1auei;

* BBICKa3bIBaTh M OOOCHOBBIBATH MHEHHE (Cy)KJIEHHE) U 3alpallvBaTh MHEHHE
napTHepa B paMKax JIHajora;

* MPUHHUMATH PEICHUE B XOJI€ TUAJIOra U COTJIacOBBIBATh €T0 C COOECETHUKOM;

* co3gaBaTb  IHUCbMEHHBIE «KJIMIIUPOBaHHbBIE» U OpPUTHHAJIbHBIC

TEKCTBl C UCMOJIb30BAHUEM HEOOXOAUMBIX PEUYEBBIX CPE/CTB;

*  HCIOJIb30BaTh BepOaJbHbIE CpelncTBa (CpPEeAcTBa JIOTHUECKOW CBA3M) NS
BBIJICJIICHUS] CMBICIIOBBIX OJIOKOB CBOETO BHICTYTIICHHS,

*  HCIIOJIb30BaTh HeBepOaIbHbIE cpeacTa WIN  HarjsaHbIe

MaTepHalbl, MMOArOTOBIECHHBIE/OTOOPAHHBIE O] PYKOBOJICTBOM YUUTEIIS;

*  JIenaTh OLIEHOYHBIN BBIBOJ O TOCTH)KEHUH 1€ KOMMYHHUKAIIUH HETTOCPEICTBEHHO
MoCJIe 3aBepIICHUS] KOMMYHUKATUBHOTO KOHTAKTa M1 0OOCHOBBIBATH €TO.

13. ®opmupoBaHue u pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJIb30BAHMS
MH(OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TexHonorui (nanee — UKT).

OO0yJaromHICs CMOXKET:

* IICTICHANPaBIEHHO WCKaTh W HCIOJb30BaTh WH(GOPMAIMOHHBIE PECYpCHI,
HEOOXOUMBIE /ISl pelIeHUs] YIeOHBIX U IPAKTUIECKUX 3a/1a4 ¢ momonibio cpenctB MKT;

*  BBIOMpaTh, CTPOUTH M UCIOJIb30BATH AJCKBATHYIO MH(POPMALMOHHYIO MOJIEINb /IS
nepeadd CBOMX MBICIIEH CpeICTBAMH €CTECTBEHHBIX M (JOPMATIBHBIX SI3BIKOB B COOTBETCTBUHU
C YCTIOBUSIMH KOMMYHUKAITHH;

*  BBIACTATH HMH(DOPMAIMOHHBIA  ACTMEKT  3a/Jayd, OIEPHPOBATh JTAHHBIMH,
WCTIOJIH30BATh MOJIEITh PEIICHUS 3a/1a4H;
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*  HCIOJH30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH (BKJIIOUAs BHIOOP aJeKBaTHBIX 3a/laue
WHCTPYMEHTAIBHBIX TPOTPAMMHO-ANIAPAaTHBIX CPEACTB W CEPBHCOB) I  PEIICHUS
MH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4YeOHBIX 3aJa4, B TOM YHCJE: BBIYHCICHUE,
HanMcaHue MUCeM, COYMHECHHN, JOKIIA0B, pedepaToB, CO3aHNE MPE3CHTAINHN U Jp.;

*  HUCHOJB30BaTh UHGOPMAIUIO C YUYETOM ITHUYECKHUX M MPABOBBIX HOPM;

* co3aaBaTh MHGOPMAIMOHHBIE PECYPCHI Pa3HOTO TUMA W JUISl PA3HBIX ayIUTOPHH,
co0roaaTh NHOOPMAIMOHHYIO TUTUEHY U MTpaBWia HHPOPMAITMOHHOK 0€3011aCHOCTH.

1.3 Ilpeomemnuie.
Buvinycknuk nayuumcesa (0azoeutii yposens):
- DJIeMeHTbI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

*  OmnepupoBarh Ha 6a30BOM YPOBHE MOHITHSIMH: MHOKECTBO, SJIEMEHT MHOKECTBA,
MMOJAMHOKECTBO, TPUHAIC)KHOCTE;

*  3a/1aBaTh MHOXXECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;

*  HaXOJWTh MepeceueHne, 00beTMHEHNE, TTOJIMHOKECTBO B IPOCTCHUIIINX CUTYAIIHIX;

* omepupoBaTh Ha 0a30BOM ypOBHE MOHSTHUSIMH: OIpEAETICHHE, aKCHOMa, TeopeMa,
JI0Ka3aTeIIbCTBO;

* [PUBOAUTHL TMPUMEPbl W  KOHTPIPUMEPHI JUIi  MOATBEPKICHUS  CBOUX
BBICKQ3bIBaHHI.

* B noBcegHEeBHOM »KM3HU U NIPU W3yYeHHUH JAPYTrUX NPeIMETOB:

*  HUCHOJB30BaTh rpauueckoe MpeACcTaBICHUE MHOXKECTB JIJISi ONMUCAHMS PEaTbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 JPYTUX YICOHBIX MPEIMETOB.

Yucaa
. OmnepupoBarh Ha 0230BOM YPOBHE MOHATUAMH: HATYpaJTbHOE YUCIIO, 1IEII0€ YHCIIO,
OOBIKHOBEHHASI IPOOb, MeCATHYHAs JPOOb, CMemaHHas JApo0b, pallMOHAIBLHOE YHCIIO,
apru(METUUYECKHUIA KBaJIpaTHBI KOPEHb;

*  HCHOJB30BaThb CBOMCTBA 4YHMCEI W IpaBWiIa JCUCTBUHW IIpU  BBIIOJHEHHUH

BBIYHCIICHUI;
*  HCHOJIb30BaTh NpPU3HAKU Jeaumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHHH
BBIYMCIICHUI U PELIEHUN HECIOKHBIX 3a/1a4;

*  BBINOJHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCET B COOTBETCTBHUHU C NMPABUIIAMU;

*  OLICHMBaTh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LEIO0r0 YNCa;

*  pacro3HaBaTh PALIMOHAJIBHBIE U UPPALlMOHAIbHBIC YHUCIIA;

® CpaBHHBATL 4YKCJia.
B noBceaqHeBHOM KHU3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB:

° OLCHUBATH PE3YyJIbTATHI BBIYMCIICHUI IIpU pCHICHUU MPAKTUYCCKUX 3a1a4;
° BBIITOJIHATE CPABHCHUE YUCCII B PCAJIBHBIX CUTYAlUAX;
° COCTAaBJISITh YHUCJIIOBBIC BBIPAKCHHUA IPU PCIICHHUU IMPAKTHYCCKUX 3adad U 3aJa4

U3 JAPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBIE Pe0OpPa30BAHMA:

° BEINONMHATE HECIOXKHBIS Hp606pa3OBaHI/I${ JIJIs BBIYMCJICHUS 3HAYCHUM YHMCIOBBIX
BBIpa)KeHHfI, CoACpIKAIIUX CTCIICHU C HAaTypaJbHBIM IOKa3aTCJIEM, CTCIICHU C ILCJIBIM
OTPULATCIIBHBIM IMOKA3aTCIIEM;

. BBITIOJIHATh HECJIOKHBIE TPEeoOpa3oBaHUsl IENbIX BBIPAKEHUN: PACKPHIBATh
CKOOKH, TPUBOAUTH MOTOOHBIE ClTaraeMebIe;

*  HCIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaapaT CYMMBI, KBajpar
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIPOIIICHUS BEIYUCICHUNM 3HAYCHHUI BBIPAKEHUH;

° BBIIIOJIHATE HECIIOXKHBIC HpeO6p8.30BaHI/I$I ,Z[pO6HO-JlHHCf/'IHLIX BLIpa)KeHI/Iﬁ u
BI)Ipa)KeHI/Iﬁ C KBaIpaTHBIMH KOPHSAMMU.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPEIMETOB:
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° IMOHUMAaThb CMBICJI 3allMCH YUCJIa B CTAHJAPTHOM BHUJE;
° OncprupoBaTh HA 0a30BOM YPOBHC IMMOHATUECM «CTaHAAPTHAA 3allUCh YUCIIA».

- YpaBHeHUs] 1 HEPABEHCTBA

* OmnepupoBarh Ha 6a30BOM YpOBHE MOHSATHSIMHU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO,
ypaBHEHUE, KOPEHb YpaBHEHUS, PEIICHUE YPaBHEHUS], YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pELlIeHNEe HEPABEHCTBA;

*  IIPOBEPATH CIPABEUINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JIMHEHHBIC HEPABEHCTBA W HECJIOXKHBIE HEPABEHCTBA, CBOASILMECA K
JIMHEHHBIM;

*  pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUN, HEPAaBEHCTB;

*  IPOBEPSTH, ABJAETCS JIM JAHHOE YUCIIO PELICHHEM ypaBHEHUS (HEpaBEHCTBA); °

pelaTh KBaJpaTHble ypaBHEHUs 110 (opMyJsie KOpHEH KBaJApaTHOIO YPaBHEHUS;

* u300paxaTh pENICHWS HEPAaBEHCTB M HMX CHUCTEM HAa YHUCIOBOW mpsMoil. B
MOBCEeHEBHOM ’KU3HH M NIPH U3YYCHUH JIPYTHX NPEeIMETOB:

*  COCTaBJIATh M pelIaTh JUHEWHbIC YpaBHEHUS NPU PELICHUM 3a/1ad, BOZHUKAIOIIUX
B IPYTUX YYEOHBIX MpeMeTax.

- MOyHKUUHU

* Haxoauts 3Ha4eHrEe PYHKIUH 110 33JaHHOMY 3HaYCHUIO apTyMEHTa;

*  HaxOJWUTh 3HAUYEHHUE apTyMEHTA I10 33JaHHOMY 3HAUYCHHIO ()YHKIIMU B HECIOKHBIX
CUTYaLUsX;

*  ONpeAesATh IMOJIOKEHHE TOYKH IO €€ KOOpJAMHATaM, KOOPAMHATHI TOYKU IO €€
I0JIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

* 1o rpaduKy HaXoIuTh 00JacTb OINpeNeNeHusl, MHOXXECTBO 3HAYEHUH, HYIHU
(GYHKIHMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKHM BO3pacTaHusi M yObIBaHUS,
HauOoJiblIee U HaMMEHblIee 3HaYeHUs (PYyHKIINH;

*  CTPOUTH rpauK JMHEWHON QyHKIMH;

* pOBEpAThb, SBISETCS JU JaHHBIA TpapuK rpapuKoM 3aJaHHOW (YHKIUU
(JIuHeNHOM, KBalpaTUUHOU, 00paTHON MPONOPLUOHATIBLHOCTH);

*  omnpeAensaTh NpUOIMKEHHBbIE 3HAUYEHUSI KOOPAMHAT TOUKU NepecedeHus rpapuKoB
GbyHKIHH;

* OmepupoBaTh Ha 06a30BOM YpOBHE MOHSTUSIMHU:

MOCJIEI0BATENbHOCTD, apu(pMeTHUecKasi IPOrpecchsi, FeOMeTpUUYECcKasi IPOrpeccus;

* pewmwaTh 3aJaud Ha NPOrPECCHH, B KOTOPHIX OTBET MOXKET OBbITh IOJyuYeH
HEMOCPECTBEHHBIM MOJCUETOM 0€3 MpUMeHEeHHs (popMyII.

B noscenHeBHOM KM3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

*  HCIOJIb30BaTh Ipa)MKU pealbHbIX MPOLECCOB U 3aBUCUMOCTEN Uil ONpelesIeHUs
UX CBOICTB (HanOOJIbIIME ¥ HAUMEHbIINE 3HAUEHHSI, TPOMEXYTKH BO3pACTaHUs U yObIBaHUS,
00J1acTH MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYSHUH U T.11.);

*  HCIIOJIb30BaTh CBOMCTBA JIMHEHHON (DyHKIMU U ee rpaduK MpU pelIeHu 3a1ad U3
IPYTUX Y4EOHBIX MMPEIMETOB.

CraTuCcTHKA M TeOpHs BEPOSATHOCTEH

* Umerh mpencTaBi€HME O CTATUCTHUECKUX XapaKTEPUCTHKAaX, BEPOSITHOCTU
CITy4aitHOTO COOBITHS, KOMOMHATOPHBIX 3aa4ax;

*  pewath pocTeiime KOMOMHATOpPHBIE 3aaun METOJIOM

PSIMOTO U OpraHu30BaHHOro mnepedopa;

*  NpEeJCTaBIATh JaHHBIE B BUJE TaOIHIL, JUarpaMm, rpadukos;

*  yuTaTh HH(GOPMALIMIO, IPEICTABICHHYIO B BUJIE TaOJIUIIbI, TUarpaMMbl, Tpaduka;

*  OMNpedensiTh OCHOBHbIE CTATUCTHUECKHUE XapaKTEPUCTUKH YMCIOBBIX HAOOPOB;
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*  OIICHUBATh BEPOSATHOCTH COOBITHS B MPOCTEHIIHMX CITyUasx;

* UMETh MPEJACTaBICHHE O POJIA 3aKOHA OOJBIIMX YHCEN B MACCOBBIX SIBICHHSIX.
B noBce HeBHOI KU3HU U TPH U3YYEeHUU APYTUX NMPeIMETOB:

*  OIICHHMBATh KOJMYECTBO BO3MOXKHBIX BAPHUAHTOB METOJIOM Tepedopa;

* HMETh MPEACTABICHUE O POJHM MPAKTUYECKH JTOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITHIA;

* CpaBHHMBaTh OCHOBHBIC CTATHUCTUYECKHE XapaKTCPUCTUKH, IIOJyYCHHBIE B
MpoIiecce penieHus MPUKIAIHON 3aa41, U3YyUEHHUs PEATbHOTO SIBJICHUS;

*  OIICHUBATh BEPOATHOCTh PCATbHBIX COOBITHH M SIBJICHUIN B HECJIOKHBIX CUTYaIlUsX.
- TekcroBble 321241

* Pemarhs HecnOXXHBIE CIOXKETHBIC 3aJa4d Pa3HBIX TUIIOB Ha BCE apuPMeTHUYECKHE
JICHCTBUS,

* CTPOUTH MOJCIb YCIOBHS 3amaud (B BHUAC TaOIHUIBI, CXEMBbI, PUCYHKA WU
ypaBHEHHS), B KOTOPOW JaHbI 3HAYCHHS JIBYX M3 TPEX B3aWMOCBS3aHHBIX BEJIUYUH, C IIEIIBIO
TTOVICKA PEIICHHMS 3a/1a4H;

*  OCYHIECTBISITh CIOCOO TMOWCKa peIIeHHUs 3a7aud, B KOTOPOM pacCyKIeHHUE
CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WK OT TPEOOBAHUS K YCIOBUIO;

*  COCTaBJIATH ILJIaH PEIICHUS 3aa4H,

*  BBIJEJATH dTANbI PEIICHUS 3a1a4H;

*  UHTEPIPETHPOBATh BBIYUCIUTENbHBIE  PE3YyJbTaThl B 3aja4e,

HCCJIEIOBATH MOJIYYSHHOE PElICHHUE 3a/1a4H;

* 3HATh pa3lInuUe CKOPOCTEH OOBEKTa B CTOSYEH BOJIC, NMPOTHUB TEUCHUS U IO
TEUEHUIO PEKH;

*  pemaTh 337aYd Ha HAXOXKJCHHUE YaCTH YUCJIA U YHCTIa 110 €T0 YaCTH;

* pewaTh 3aJayd pa3HbIX TUNOB (Ha paboTy, Ha MOKYIKHU, Ha JBH)KCHUE),
CBSI3BIBAIOIIUX TPH BEIIMIMHBI, BBIJICISITh T BEJIMYUHBI U OTHOIICHUS MEX]Ty HIUMH,

*  HAXOAWTh MPOICHT OT YKCIIA, YUCIIO IO MPOIEHTY OT HEro, HaXOAWTh MPOIICHTHOE
CHIDKCHHE WIIH MTPOIIEHTHOE TTOBBIIICHUE BEJTNIMHBL;

*  pemaTh HECIOKHBIC IOTUIECKHE 3a/1a9l METOIOM PaCCyKICHUH.

B noBceaHeBHO KM3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:
*  BBUIBHTaTh THUIIOTE3Bl O BO3MOXHBIX MPEICITbHBIX 3HAYCHHUSIX MCKOMBIX B 3aj1aue
BEJIMYUH (JIeTIaTh TPUKUIKY ).
-  MeToabl MaTEeMAaTHKH
. Br16upate noaxoasammii H3y4eHHbBIH METO TSl PEIICHUS U3YUYSHHBIX TUIIOB
MaTeMaTHYECKHUX 3a/ad;
. [TpuBoUTE  TIPUMEPHI MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B
OKPYXKaroIIel NEeHCTBUTEILHOCTH U TIPOU3BEICHUSIX UCKYCCTBA.
Buvinycknuk noyuum 603moxcHoCmb HAYUUMBCA (ROBLIULEHHBLIL 0A306bLIL YPOGEHD):
- DJieMeHThI TEOPUH MHOKECTB M MATEMATH4YECKOI JIOTUKH

*  Onepuposamv noHamusmu: onpeoeienue, meopemd, aKCUomd, MHOICECMEBO,

Xapakmepucmuku MHONCECMBA, INeMEeHm MHOMCeCmed, nycmoe, KOHeYHoe U

OeCKOHeyHoe  MHOMCeCmeo,  NOOMHOMNCECMB0,  NPUHAONEHCHOCMb,  GKIIOYEHUe,

PABEHCMBO MHOIHCECMB;

*  U300paAdNCAMb MHONCECBA U OMHOUEHUE MHONCECE C NOMOWbIO Kpy208 Diiiepa;

* onpedensimv NPUHAONEIHCHOCMb  JJIEMEHMAd  MHONHCECMBY, 00beOUHEeHUIO U
nepeceyeHur0 MHOXCecmas;

* 3a0a8amb MHOMCECMBO C HOMOWbIO NePEUUCTEeHUSL DNeMEHMO8, CIOBECHO20
ONUCAHUS;
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*  onepuposamv  NOHAMUAMU.  BbICKA3LIBAHUE,  UCMUHHOCMb U JIONCHOCHb
BbICKA3BIBAHUSL, OMPUYAHUE BLICKA3LIBAHULL, ONEPAYUU HAO BbICKA3bIGAHUAMU. U, UL,
He, YCII06HblE BbICKA3bIBAHUSA (UMNAUKAYUL),
*  Ccmpoumv 8bICKA3bIBAHUS, OMPUYAHUS BbICKAZLIBAHULL.
B noBceaHeBHOIi )KM3HM M IPU U3YYE€HHH IPYTHX MPEAMETOB:
*  cmpoumv YenouKu YMo3aKuoueHull Ha OCHO8e UCNONIb30BANHUS NPABUTL IOSUKU,
*  UCNONBb306AMb MHOJCECMBd, ONepayul ¢ MHOJICeCmamu, ux epaguyeckoe
npeocmasienue 0Jisl ONUCAHUS PEeANbHbIX NPOYECCO8 U ABTIeHULL.
- Ywmcaa
*  Onepuposamo NOHAMUAMU: MHOIHCECTNBO HAMYPALLHBIX YUCET, MHOMCECTBO YEbIX YUCel,
MHOJHCECNBO  PAYUOHANLHBIX — YUCEe]l, UPPAYUOHAIbHOE YUCLO, KE8AOPAMHbLL  KOPEHb,
MHOIICECBO  OCUCMBUMENbHBIX YUCE, 2eOMEeMPUYecKas UHMEPNnpemayus HamypaibHbLX,
YenvlX, PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCEI,
*  NOHUMAMb U OOBACHAMb CMBLCT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
*  BbINOJHAMb GBIMUCICHUS, 6 MOM YUCle C UCNOAb308AHUEM NPUEMOS DAYUOHATbHBIX
BLIYUCTICHUL,
*  BbINOJHAMb OKPY2IeHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
*  CPABHUBAMb PAYUOHANBHBLE U UPPAYUOHATIbHBIE YUCILA,
*  npedcmasisimob PayUoOHAIbHOE YUCTO 8 8Ude 0eCAMUYHOU Opoou
*  ynopaoouusamv YUCid, 3anNUCAHHbIE 8 8UOe OObIKHOBEHHOU U 0eCAMUUHOU OpooU,
*  naxooumv HOJ/[ u HOK uucen u ucnoiv308ams ux npu peueHuu 3a0au.
B noBceaHeBHOI )KM3HM M IPU U3YYE€HHH IPYTUX MPEAMETOB:
*  npuMeHsImb NPasUid NPUOTUNCEHHBIX 8bIMUCLIEHUL NPU PeuleHUl NPAKMUYeCcKux 3a0ad u
peuieHuu 3a0a4 Opy2ux y4eOHvIX npeomemos;,
*  BbINOJHAMb CPABHEHUE Pe3VIbMAMO8 8bIYUCTIEHUL NPU PeueHUU NPAKMUYecKux 3a0ad, 8
MOM YUcie RPUOTUNCEHHBIX BbIUUCTICHULL
*  COCMABIAMb U OYEHUBAMb YUCIO0BbLE GbIPANCEHUS NPU PEUleHUU NPAKMUYecKux 3a0a4 u
3a0a4 uz opyaux y4eOHvlX npeomemos;
*  3aNUCLIBAMb U OKPY2IsiMb YUCLOBble 3HAYEHUSI PEAlbHbIX GeIUYUH C UCNONb308AHUEM
PA3HBIX cCUCmeM U3MepeHUsl.
ToxnecTBeHHBbIC TPe0Opa3oBaHUA
*  Onepuposamv NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3AMeENeM, CIMeneHu ¢ Yelblm
ompuyamenbHbiM HOKA3AMenem;
*  BBINOIHAMb NPEOOPAZOBAHUS YENbIX BbIPANCEHUL. 0elCMEUsi ¢ OOHOYLEHAMU (CllodCeHuUe,
gblUUMAaHUe,  YMHOJCEHUE), OeliCmeus ¢ MHO20YJIeHaAMU  (ClodceHue,  BblYUMAaHUe,
VMHONCEHUE);
*  BBINOIHAMb PA3NIONCEHUE MHOSOUICHO8 HA MHONCUMENU OOHUM U3 CHOCOD08:
8bIHeCeHUe 3a CKOOKY, 2pYNNUPOBKA, UCHOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,
> gbIOeNAMb K8AOPAM CYMMbl U PAZHOCMU OOHOUJIEHO8,
*  packnaovi8amsv Ha MHONCUMENU KBAOPAMHBIUL MPEXUIeH,
*  BbLINOAHAMbL  NPeobPA306aHUA  BLIPAICEHUL,  COOePHCAUUX  CMEeNneHu C  YeablMu
OMPUYAMENbHLIMU NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeablm
OmpuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,
*  BLINOIHAMb NPeobpPa308aHUs OPOOHO-PAYUOHATILHBIX BbIPANCEHUL: COKpaujeHue opooel,
npugederue aneedpauyeckux Opobell K oOwjemy 3HAMEHAmenio, CILOdCeHUue, YMHOIICEHUe,
Oellenue aneebpaudeckux Opobdetl, 8038edeHue ancedpaudeckou Opodu 6 HAMyparbHyl U
Yenyro OmpuyamenbHyro CmeneHs,
*  BbINOJHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPHCAUUX KBAOPAMHbIEe KOPHU,
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*  gblOenAmMb K8AOpam CYyMMbl UIU PA3ZHOCMU O8YUNEeHA 8 BbIPANCEHUSX, COO0ePHCaAUjUX
K8aopammbvie KOpHU,

*  BLINOJIHAMb NPEOOPAZ0BAHUS BLIPANCEHULL, COOEPAHCAUJUX MOOYIIb.

B noBceHeBHO KM3HU ¥ IPH U3YYEHHH APYTUX MPEIMETOB:

*  GLINOJIHAMb NPeodPA306aHUs U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 6 CMAHOAPMHOM
suoe;

*  BBINOJHAMb NPe0OPA30BAHUs ANCEOPAULECKUX BbIPANCEHUL NPU PEueHUU 3a0ay Opyeux
VUEOHBIX NPEOMEMO8.

YPaBHeHI/Iﬂ N HEPABCHCTBA

*  Onepuposamv noHAmMuAMU: YPABHEHUEe, HEPABEHCMEO, KOPEeHb YPABHEHUs, peuleHue
HepageHcmea, pasHOCUNbHble YPasHeHus, 001acms onpedeleHus: YpasHeHus (HepaseHcmea,
cucmemvl YpagHeHUll Uil HepageHcms),;

* pewamb JUHElHble YPABHEHUs U YPAGHEHUS, C800UMble K JUHEUHbIM C NOMOUbIO
MOACOECMBEHHBIX NPE0OPA308ANULL,

*  pewams K8AOpamuvle YPAGHEHUS U YPAGHEHUs, C800UMble K KBAOPAMHBIM C NOMOWDBIO
MOHCOeCMBEHHbIX NPeodPA3068aHUl;,

*  pewamsb OpOOHO-TUHElHbLE YDABHEHUS,

pewamv npocmeiiwue uppayuonanshwie ypasnenus euoa f ( )x = a, f( )x = gx();

YN .

X
*  pewambs ypagHeHus U0 a =

* peuwams YpaeHeHUs cnocobom PA3NI0IAHCEHUA HA MHOJCUNENU U 3AMEHbL nepeMeHHoﬁ;

° UCNONbL306AMb  MEmOoO urnmepeailos ons peuerust  yeiavlx Uu dp06H0-pauu0Haﬂbe1x
HepaseHcmes,

* peuwiambv JAUHelHble YPABHERUA U HepaseHcmeda ¢ napamempamu,

*  peuiambs HeCl0J4CHble KBAOPAMHble YPAGHEHUS C NAPAMEMPOM, * peulamsb — HeC/ONCHble
cucmemyl TUHEUHbIX YPAGHEHUL C NApamMempamil;
*  peuams HeCl0JiCHble YPAGHEHUS 8 YEelblX YUCLAX.
B noBceaHeBHOM KM3HU ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:
* cocmaeniamv U pewlamv JIuHelHble U KEAOpAMmHbvle YPAGHEHUs, YPAGHeHUs, K HUM
ce00swUecs, CUCMeMbl JIUHEUHbIX YPABHEHUN, HepaeeHCmE Npu peuleHuu 3a0ay Opy2ux
VUEOHBIX NPEOMEMO8,
*  GLINOJIHAMb OYEHKY NPasoonoooouUs pe3yibmamos, noayuaemMulx npu peueHuu JUHeunsblx
U K8AOPAMHBIX YPAGHEHUU U CUCMEM TUHEUHbIX YPAGHEHUL U HEPABEHCME NPU peuleHuU 3a0a4
Opy2ux yueOHvix npeomMemos;
*  gvlOUpamb coomeemcmeyioujue YpasHeHus, HepAeeHcmea UMY UX CUcmemvl O
COCMasNeHusi Mamemamuyeckou Mooeiu 3a0aHHOU pealbHOU CUmyayuu uiu NnpukidoHol
3a0ayu;
*  yMemb UHMEPNPemupo8amsv NOJLYYEHHbIU NPU peuleHUuu YPAasHeHus, HepaseHcmeda uiu
cucmembl pe3yibmam 6 KOHmeKkcme 3a0anHOU PealbHOl CUMYayuu Uiy NPUKIAOHoU 3a0adu.
- @MOyHKUUHU
*  Onepuposamv nouAmMuAMU. PYHKYUOHANbHAS 3A8UCUMOCTINDb, OYHKYUSL, epapuK ¢yHKyuu,
Ccnocoowl 3a0aHusi (OYHKYuU, apeymeHm u 3HaveHue @QYHKyuu, obaacms onpeoeneHus u
MHOJHCECMB0 3HAYEHUL QYHKYuu, HYIU @QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb DYHKYUL, YeMHOCHb/HeYemHOCIb DYHKYUL,
*  cmpoums epaghuxu JIUHENHOT, K8aOpamuiHou @ynxyuil,

0bpamuoll

NPONOPYUOHANLHOCIU, PYHKYUU 8UOA: Y 8= + LY S XY =%,y 9/><_ x b+ |
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*  Ha npumepe K8AOPAMUYHOU DYHKYUU, UCNOIb308aAMb NPeobpa306aHus epaguxka Qyukyuu
y=f(X) 051 nocmpoenus epagpurxos pynrxyuii y = af (kx + +b) ¢ ;

*  COCMAIsAMb YPAGHEHUs NPAMOU NO 3A0AHHBIM VCI0BUAM: NPOXOOsiell uepe3 08e MouKu
C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOswell yepe3 OaHHYI0 MOYKY U NAPAilelbHOU OAHHOU
npAMOU;

* uccreoosams QYHKYUIo no ee epaghuxy;

*  HAXO0UMb  MHOJCECMB0  3HAYEHUU,  HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU DYHKYUU,

*  onepupogamv NOHAMUAMU: NOCAEO008AMENbHOCMb,  APUPDMEMUUECKds Npocpeccus,
2eoMempuyecKkas npoepeccusl;

*  pewams 3a0ayu HA APUPGMEMUYECKYIO U 2e0MeMPUIecKyIo NPocpeccuio.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

*  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaNbHYI0 3A8UCUMOCb ULU NPOYecc NO UX
XapakmepucmuKam,

*  UCNOIB308aMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ay U3
Opy2Ux y4eonvix npeomemos.

-  TekcroBbI€e 3aHaun

*  Pewamvb npocmvle U CLONCHbIE 3a0A4U PA3HBLIX MUNOG, A MAKHCE 3A0aYU NOBbIUEHHOU
mMpyoOHOCmU,

*  UCNONB308AMb pPA3HLIE KpAMKUE 3aNUCU KAK MOOeNU MEeKCMO8 CLONCHBIX 3a0ay OJis
nocmpoenus NOUCKOBOLL CXembl U peuleHus 3a0ay,

*  pazuuamv MoOelb MeKCma U MOOelb peuleHus: 3a0adu, KOHCMPYUposamsv K OOHOU
MoOenu peueHUs HeCI0MHCHOU 3a0ayu pasHvle MOOenyu meKkcma 3a0a4u;

*  3HAMb U NpUMeHAMb 004 cnocoba NOUCKA peulenus 3a0ay (om mpedo8anus K YCl08uro U
om ycnosusi kK mpeboeanuio);

*  MOOenUpo8ams paccylcOeHust npu NOUCKe PEuenust 3a0ad ¢ NOMOWbIO epag-cxemvl,

*  gblOeNAMb IMANDBL PeULeHUsl 3A0aYU U COOEPHCAHUE KAAHCO020 IMAand;

*  yMemb 8blOUPAMb ONMUMANLHBIU MEMOO peuleHus 3a0auu U 0CO3HABAMb 8blO0P Memooa,
paccmampusams pasiuihble Memoobl, HaAX00UMb PA3HbLE PEUeHUs 3A0a4U, eClU B03MONCHO,
*  AHATU3UPOBAMb 3aMPYOHEHUs. NPU PEUEHUU 3A0aY,

*  BBLINOIHAMbL PA3IUUHbIE NPe0OPA308AHUSL NPEONONHCEHHOU 3A0ayu, KOHCMPYUPOBAMb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opamHvle;

*  UHMEPNPemMUpPOBams GbIYUCTUMENbHBLE PE3YIbMamyl 6 3a0aue, UCCIe008amb NOJYUEHHOEe
peweHue 3a0a4u;

*  AHATU3UPOBANMb BCEBOZMOICHBIE CUMYAYUU 63AUMHO20 PACNONONCEHUL 08YX 0OBEKMO8 U
UBMEHEHUEe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUL (CKOPOCMb, 8peMsl, PACCMOsIHUE)
npu peutenuu 3a0ad Ha 08UMCEHUE 08YX 0O0BLEKMOB8 KaK 6 00OHOM, MAK U 8 NPOMUBONOLONHCHBIX
HanpaeieHusx;

*  uUccne008ams 6CEBO3MOICHBIE CUMYAYUU NpU peueHuu 3a0ad Ha O08udiceHue no pexe,
Paccmampusams pasHvle CUCeMbl Omcyema,

*  pewamb pasHooOpaA3Hble 304U «HA YACMUY,

*  pewamsb u 060CHOBbIBAMb C80€ peuleHue 3a0ay (8vbl0enams MamemMamuieckylo 0CHO8Y)
Ha HAXO0JcOeHUe YACmU YUCIA U YUCIA NO €20 YaACMU HA OCHO8E KOHKPEMHO20 CMbICIA Opodu;
*  0co3Hasamv U OOBACHAMbL UOEHMUYHOCMb 3A0ay PA3HbIX MUNOS, CEA3bIEAIOWUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA 08UdICEHUE), BblOEIAMb IMU BENUUUHBL U OMHOULEHUS
MeNHCOY HUMU, NPUMEHAMb UX NPU PeueHUuU 3a0ay, KOHCMpPYUposams coOCmEeHHble 3a0ay
VKA3AHHBIX MUNOS;

*  81a0emv OCHOBHLIMU MEMOOAMU PeuleHls 3a0ay Ha CMeCU, CNLA8bl, KOHYEHMPayuu,
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*  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCIe, CIOJNHCHble NPOYEHMbl ¢ 0OOCHOBAHUEM,
UCNONBL3YS PA3HBLE CHOCOODI;

s pewams no2udecKue 3a0aiu Pa3HbIMU CROCOOAMU, 8 MOM YUcCie, ¢ 08YyMs OIOKAMU U C
mpemsi 610KaAMU OAHHBIX C NOMOWbI0 MAOIUY,

s pewambs 3a0ayu N0 KOMOUHAMOPUKE U MeopUU 8epOIMHOCMEN HA OCHOBE UCHOIb308AHUSL
UZYUEHHBIX MEeMO008 U 0OOCHOBbIBAMb PeuleHUe,

*  peuwambs Hecl0ACHbIE 3a0adu N0 MAMEMAMU4ecKol CImamucmuKe;

*  081a0emb OCHOBHbIMU MEMOOAMU PEeUeHUss CIOHCeMHbIX 3a0ay: apugdmemuyecKkutl,
aneebpaudeckuil, nepebop 6apUAHMO8, 2eOMempPUYecKutll, pauyeckuill, NPUMEHAMb UX 6
HOBbIX NO CPABHEHUIO C U3VHEHHbIMU CUMYAYUSIX.

B noBceHeBHOI1 ;KM3HH U NPU U3YYE€HUH APYTHX MPEIMETOB:

*  8bI0eNAMYb NPU peueHuy 3a0ay XapaKkmepucmuky paccCmampueaemou 8 3aoaie cumyayuu,
OMIUYHBIE OM PeanbHblX (Mme, Om KOMOopblX abCcmpasupos8anucs), KOHCMpPYUposams HOGvle
cumyayuyu ¢ y4yemom dMmux Xapakmepucmuk, 6 UACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams nI0OMHOCMb 8eUjeCmad;

*  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MOYHbLU GbIYUCIUMENbHBIU PEe3VIbMmam,

s pewambs 3a0auu Ha 08UICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.

- CTaTHCTHKA U TeopHsi BEePOSATHOCTEH

*  Onepuposamb NOHAMUAMU: CMOJOUAMblE U KPY2OBble OUASPAMMbL, MAbIUYbl OAHHbIX,
cpedHee apugpmemuueckoe, Meouaua, Haubonvbuiee U HAUMEHbUlee 3HAYEHUsI BblOOPKU,
paszmax 6blOOpKU, OUCHepCcusi U CMAHOAPMHOE OMKIIOHeHUe, CIYYAUHAS USMEHYUBOCb,

*  uzeIeKamv UHGopMayuio, NPeOCMasieHHyo 8 mabdauyax, Ha OUAspamMmax, 2pagurax;

s cocmaeiame madbauysl, CMpOUmMs OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

*  onepupogamv  NOHAMUAMU:  (aKmopuan 4Yucia, NnepecmaHo8Ku U  COYEmAaHus,
mpeyeonvruk Ilackans,

*  npuMeHsmb NPABULO NPOU3BEOeHUs. NPU PeUeHUU KOMOUHAMOPHLIX 3a0al,;

*  onepupogamv NOHAMUAMU. CIAVYAUHBIL ONbIM, CAVYAUHLIL 6blOOp, UCNbIMAHUE,
INeMeHmapHoe CaydatiHoe cobvimue (Ucxoo0), Klaccuueckoe onpeoeienue 8eposmHoCmu
CAYHALIHO20 COObIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOBIMUAMU,

*  npedcmasiamv UHGOPMaAyU ¢ NOMoOubIo Kpy208 Jdiliepa;

s pewamv 3a0ayu HA 6bIYUCTIEHUE BEPOIMHOCMU C NOOCYENMOM KOIUYECMEd BAPUAHNIO8 C
HOMOWBIO KOMOUHAMOPUKU.

B noBceaHeBHOM KM3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  u3BIeKamv, UHMEPNPEMupo8ams U npeobpazosvleans UHGoOpMayuio, npedcmasieHHy0 8
mabauyax, Ha Ouacpammax, epapukax, Ompax)carowyio Cceoucmed U XapaKmepucmuru
PeanbHbIX NPOYECCO8 U AGNEeHULL,

onpeoensamo cmamucmuyeckue — Xapakmepucmuku — 8bl00poK no  mabauyam,
oUazpamMmam, epapuram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCTNU OM Yelu peuleHUs 3a0ayu;

*  OYyeHUBamv 6ePOSMHOCHIb PEANbHBIX COOLIMULL U ABTIEHUL.

- Mertoabl MaTeMaTUKH

*  Ucnonv3ys  uszyueHHvie — Memoovl,  NPOBOOUMb  OOKA3AMENbCMBO,  GbINOJHAMb
onpogepoicenue;

*  8bIOUpamb uzyueHHbvle Memoobl U UX KOMOUHAYyUY OISl peuleHUs: MamemMamuyecKux
3a0auy;

*  ucnoivzogamsv  Mamemamuyeckue 3HAHUSA Ol ONUCAHUS  3AKOHOMEPHOCMeEU 8
OKpYyoHcaioufeti 0elicmeumenbHOCmu U NPOU38e0eHUAX UCKYCCMEA,

*  npumensAmb npocmeuuiue NPoSPAMMHbIE CPeOCmed U IeKMPOHHOKOMMYHUKAYUOHHbBLE
cucmembl NpU peulenuy Mamemamuieckux 3a0ay.
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Il. Conepxanue npexmera aaredopa 7 -9 kiaace

Aareopa 7 kaace (102 gaca)

I'naBa 1. Beipa:xkenus, To:k1ecTBa, ypaBHeHus (22 yaca)

YucnoBble BBIpaXEHHS C IepeMeHHbIMH. [IpocTeiimue nmpeodpa3zoBanus BEIPaKECHUH.
YpaBHeHue, KOpeHb ypaBHEHMs. JIMHEHHOE ypaBHEHHE C OJHOM MepemMeHHOW. Perenue
TEKCTOBBIX 3a7a4 METOJJOM COCTaBJIEHUs ypaBHEHUN. CTaTUCTUUECKNE XapAaKTEPUCTUKH.

Heab: cucremMatu3upoBaTb U 00OOIIMTH  CBENEHUS O  MPeoOpa3OBaAHMSIX
anreOpanvyeckux BhIPAKECHUHN U PEIICHUN YPAaBHEHUH C OJTHON MepEeMEHHOM.

IlepBas Tema Kkypca 7 Kjacca SBISIETCA CBS3YIOLUIUM 3BEHOM MEXIYy KypCcOoM
MaTeMaTHUKU 5—6 KJIaccoB U KypcoM aireOpbl. B Hell 3aKkperisioTcss BBIYUCIUTENbHBIC
HaBBIKH, CHUCTEMAaTU3UPYIOTCS U 0000IIal0TCs CBEJCHHUS O MPEeoOpa30BaHUAX BBIPAKECHUN U
peLICHUN YpaBHEHU.

HaxoxneHve 3HaueHHUN YMCIOBBIX M OYKBEHHBIX BBIPDAKEHUU NaET BO3MOMXKHOCTH
MOBTOPUTHh C OOYYArONIMMUCS TpaBWIa JCHCTBUU C palMOHAIBHBIMH YHUCIAMH. YMEHUS
BBITIONHATH apu(MeTHYecKue ACUCTBUA C PALMOHAIBHBIMU YHUCIAMH SIBISIOTCS OMOPHBIMU
U1 Bcero Kypca anreopsl. CienyeT BhIACHUTh, HACKOJIBKO MPOYHO OBJIAJIENIM UMHU y4alluecs,
U B cllyyae HEOOXOJUMOCTH OPraHU30BaTh MOBTOPEHHE C LIETBIO JTUKBHUIAIUU BBISIBICHHBIX
po6esioB. Pa3BUTHIO HABBHIKOB BBIUMCICHHUH TOJKHO YAEISATHCS CEphe3HOE BHUMAaHHE U B
JTanbHEHIIEM MPU U3YyUYEHUU IPYTUX TEM Kypca anreOpsl.

B cBi3M Cc paccMoTpeHHeM BONpoca O CpPAaBHEHUM 3HAYEHUM BBIPAKEHUU
PACIHIUPSIIOTCS CBEACHUS O HEPABEHCTBAX: BBOJATCS 3HAKHU > M <, JIA€TCS IOHATHE O JBOMHBIX
HEpaBEHCTBAX.

[Tpu paccmorpenun mpeoOpa3oBaHUil BeIpaKCHUN (HOpMaITbHO-ONIEPATUBHBIE YMEHUS
OCTal0TCAd Ha TOM K€ YPOBHE, ydalllMecsl IOJHUMAIOTCS HAa HOBYIO CTYIIEHb B OBJIQJICHUU
Teopueil. BBomATCS TOHATUS «TOXKAECTBEHHO PABHBIE BBIPAKEHHUS», «TOXKIECTBOY,
«TOXKIECTBEHHOE TMPEOOpa3OBaHHE BBIPAKEHHIT», COJEPKAHUE KOTOPHIX OyJET MOCTOSIHHO
PacKpbIBaThCA U YIIyONsAThCS MPH U3YYEHUHU MPEoOpa30BaHUN Pa3TUYHBIX anreOpandecKux
BbIpakeHUH. [loguepkuBaeTcs, YTO OCHOBY TOXKJIECTBEHHBIX MPEOOPAa30BaHUM COCTABIISIIOT
CBOMCTBA JEUCTBUH HAJl YUCIIAMH.

VYcunupaercst poib TEOPETUUECKHX CBEACHHI HpPU pPacCMOTpeHUU ypaBHeHUU. C
LeNbl0 00eCNeYeHHsl OCO3HAHHOTO BOCIHPHATHS OOYYarOUIMMUCS aJIFOPUTMOB PELICHUS
YpaBHEHUN  BBOJMUTCS  BCIIOMOTaTeIbHOE  MOHSATUE  PABHOCWIBHOCTH  YpPaBHEHHIA,
(hOpMYITUPYIOTCS M Pa3bICHSIIOTCS Ha KOHKPETHBIX IMpUMEpax CBOWMCTBA PaBHOCHIHLHOCTH.
JlaeTcsi TOHATHE JIMHEMHOrO YpaBHEHHUS M HUCCIEAYETCs BONPOC O 4Yuciie ero KopHed. B
CHCTeMe YIpaKHEHHH 0C000¢ BHUMAHHUE YICIACTCS PEIICHHIO ypaBHEHHH BHaa ax=b mpwu
pa3nuuHbIX 3HaueHHsX a u b. [Ipogomkaercs padoTa Mo GOPMHUPOBAHHIO Y OOYUAIOIIUXCS
YMEHUS KCIOJNb30BATh allapaT ypaBHEHUM KaK CPEICTBO AJIA PEUICHUs TEKCTOBBIX 3ajad.
VYpOBeHb CIOXKHOCTH 3a/1a4 3/IeCh OCTAETCs TAKUM K€, Kak B 6 Kiacce.

W3ydenne TeMbl 3aBepiiaeTcsi 03HaAKOMJICHHEM O0YJarOIIUXCS C MPOCTEHIITIMHU
CTAaTUCTUYCCKUMU XapaKTEPUCTUKAMU: CPETHUM apu(pMETHYECKUM,  MOJIOH,
MEJIMaHOM, pa3MaxoM. Yyaliuecs J0KHbI YMETh MOJIb30BaTh ATH XaPAKTEPUCTUKH IS
aHaM3a psja TaHHBIX B HECIOXKHBIX CUTYyaIUsIX.

I'nasa 2. ®ynkuuu (11 yacos)

OyHkMs, obnacte omnpeaeneHus (GyHKUUU. Bpluucienvne 3HaYyeHUN (QYHKIUH T10
dbopmyne. I'pabux ¢yakuun. [Ipsmas npomoprmoHanbHOCT M €€ Tpaduk. JluHeirHas
¢byHKIMA U e€ TpaduK.

Heas: 03HAKOMUTHh OOYYaIOLIUXCS C BaXHEHIINMHU (YHKIIMOHATBHBIMU MOHATHIMH U C
rpaduKaMH MpsIMOM MPOMOPIUOHAIBHOCTH M IMHEHHON (DYHKIIMU OOILEero BUA.
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JlanHas Tema SBJISIETCS HAa4YaJbHBIM 3TAlloM B CHCTEMAaTUYECKOH (DYHKIIMOHAIBHOU
MOJrOTOBKE OOY4YalOUIMXCs. 37eCh BBOAATCS TaKhe IOHATHUSA, KakK (YHKIUS, apryMEHT,
obnacTte onpeneneHus GyHKIuU, rpadpuk GyHkimu. OYHKIUS TPAKTYeTCsl KaK 3aBUCHMOCTh
OJTHOW TIEPEMEHHOM OT Jpyroil. Ydammecs MOIy4aroT NEPBOE IMPEICTaBICHHE O CIIOCO0ax
3ajaHus GyHKUMU. B naHHOl Teme HaumHaeTcs paboTa o GOpPMUPOBAHUIO Y 00yUaAIOIIUXCS
YMEHUH HaXOAWUTh 1Mo (opMysie 3HaUeHUE (QYHKIMHM IO M3BECTHOMY 3HAYCHHIO apryMEHTa,
BBIMOJIHATE Ty JK€ 3ajady M0 TIpapuky M pemars 1o rpadpuky oOpaTHYH 3ajaady.
@DyHKIMOHAIBHBIE HOHATHS IOJIy4alOT CBOK KOHKPETH3aLMI0 IpU HM3YYEHUHU JIMHEHHOM
(YHKINU U €€ YaCTHOTO BHJAa — MPSIMOM MPOMOPIMOHAIBHOCTH. Y MEHUS CTPOUTh M YUTATh
rpaduKky 3TUX QYHKIUH IIMPOKO UCHOIB3YIOTCS KaK B CAMOM Kypce ainredpsl, Tak U B Kypcax
reoMeTpun U (pu3mku. Yyamuecs AOJDKHBI MOHUMATh, KaK BIUSET 3HAK Kod(p(uIMeHTa Ha
pacroiokeHne B KOOPJAUHATHOM IUIOCKOCTH rpaduka GyHKIUM y=kKX, rae K# 0, Kak 3aBUCHUT
OT 3Ha4YCHHH K U D B3auMHOE pacnonoxeHue rpadhukoB AByX QyHKIHN BHIa y=KX+D.

@®opmupoBanue BceX (YHKIMOHAIBHBIX MOHATUH M BBIPAOOTKA COOTBETCTBYIOIIUX
HaBBIKOB, a TaK)KE H3y4YEHUE KOHKPETHBIX (YHKLUHUI COINPOBOKAAIOTCA PACCMOTPEHUEM
MPUMEPOB PEATBHBIX 3aBHCHUMOCTEH MEXIy BEITUYMHAMH, YTO CIHOCOOCTBYET YCHIICHHIO
IIPUKJIQJHOM HANPaBIEHHOCTHU Kypca aireopsl.

I'naBa 3. Ctenenb ¢ HaTYpaJbHbIM NoKa3ateJieM (11 yacoB)

CreneHp ¢ HaTypalbHBIM TI0OKa3aTeleM M ee cBoiicTBa. OnHouneH. OyHKImu y=x2,
y=x° 1 ux rpapuxu.

Hean: BBIPa0OTaTh yMEHUE BBIMIOJHATE ~ JICHCTBHS HaJl  CTENEHSAMH C
HATYypaJbHBIMH ITOKA3aTEIISIMU.

B nanHoli TeMe maeTcs onpeeneHne CTENeHN ¢ HaTypalbHBIM MOKaszaTeneM. B kypce
MaTeMaTuKu 6 Kilacca ydalqyecss y)Ke BCTpPEeYaliCh C INpHUMEpaMH BO3BEIEHHS YHCEN B
CTereHb. B CBs3M ¢ BBHIYMCICHHWEM 3HAYEHUH CTENEHH B 7 KJacce JAeTcCsl MPEICTaBICHUE O
HAXOX/ICHUM 3HAYCHUH CTENECHU C MOMOIIBIO KalbKyJIsATOpa; PaccmarpuBaroTcs cBoiicTBa
CTENEHU C HATypallbHBIM ToKa3aTeseM: Ha mpumepe JokasarenbcTa cBoiicts a™ - a" = a™™;
am :a" = a™" rge m > n; (@M" = a™"; (ab)™ = a™b™ yuarmmecs BrepBbIE 3HAKOMSTCS C
JI0Ka3aTelbCTBaMH, MPOBOJUMBIMU Ha alreOpandeckoM Martepuane. YKa3aHHbIE CBOMCTBa
CTETIEHH C HAaTypaJIbHBIM MTOKA3aTeNIeM HAXOJAT MPUMEHEHHE PH YMHOXEHUH OJTHOYWICHOB H
BO3BEJICHUU OJJHOWJIEHOB B CTeNeHb. [Ipy Hax0X/IeHUM 3HAYCHUH BBIPAXKEHUI COAEpIKaIINX
CTENEeHH, 0c000e BHUMAHUE ClieAyeT OOpaTUTh Ha MOPSI0K JEHCTBUIMA.

PaccMotperue  QyHKIMH y=x?, y=X° T03BONSET MNPOJOIKUTH PaboTy IO
(hOpMUPOBAHUIO YMEHHUI CTPOUTH U YUTaTh rpaduku GyHKIui. BaxkHo oOpaTUTh BHUMaHKE
00yJaomuxcs Ha 0cOOEHHOCTH rpaduka (GyHKIHH y=Xx2: rpaduK IPOXOJUT dYepe3 Hadaso
KoopauHaT, ocb Oy SBIAETCS €ro OChbI0 CUMMETPHH, I'padHUK pPACHOJIOKEH B BepXHEH
MOJTYTIIIOCKOCTH.

VMenue cTpouTh Tpaduku GyHKIME y=x? W y=X> HCHOJb3yeTcd s
03HAKOMJICHHUS 00YYArOIIUXCs C TpaUIeCKUM CIIOCOOOM PEIICHHUsT YPaBHEHUH.
I'naBa 4. Muoroujienn! (17 yacos)

MHuorounen. Clo)keHHE, BBIUMTAHHUE WU YMHOXXEHHUE MHOTIOWIEHOB. Pa3znoxeHue
MHOT'OUYJICHOB Ha MHOYKUTEIH.

Iean: BeIpaboTaTh YMEHUE BBIMOJHATh CI0KEHUE, BEIYUTAHUE, YMHOKEHHUE MHOTOYJIEHOB U
Pa3IoKEHUE MHOTOWIEHOB Ha MHOXKHUTEIIH.

JlanHast Tema urpaet QpyHIaMEeHTaIbHYIO pOJib B (GOPMUPOBAHUM YMEHHUS BBIIOIHSTD
TOX/IECTBEHHbIE TpeoOpa3oBaHUs aireOpanyeckux BbIpakeHUH. DopMmupyemble 371€Ch
(dbopManbHO-OTIEpaTUBHBIE YMEHHUS SBISIOTCA ONOPHBIMM TMpPU H3YYEHHHM JEUCTBUH C
paloHaIbHBIMU APOOSIMU, KOPHSIMH, CTEIICHSIMH C PallMOHAIbHBIMU MOKa3aTeNISIMU.

W3yuyeHue TeMbl HAUMHAETCA C BBEACHMS IMOHATUNM MHOIOWIEHA, CTaHIApTHOIO BHUJA
MHOTOYJIEHa, CTeleHW MHoroujgeHa. OCHOBHOE MECTO B 3TOW TeMe 3aHUMAlOT aJIrOPUTMBI
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JEUCTBUI C MHOTOWIEHAMHU — CJIOXKEHHUE, BBIYMTAHUE U YMHOXEHHE. Ydalluecss JOJKHBI
IIOHUMATh, YTO CyMMY, Pa3HOCTb, IPOU3BEIEHNE MHOTOUJIEHOB BCET1a MOXKHO NPEACTABUTD B
BHJI€ MHOTOUWIEHA. [[efiCTBHS CII0OKEHUS, BBIUMUTAHUS U YMHOXEHUS MHOTOWICHOB BBICTYIAIOT
KaK COCTaBHOM KOMIIOHEHT B 33JaHMSIX Ha mpeoOpa3oBaHMs LENbIX BblpaxeHuil. [loaTomy
HElEeNecoo0pa3Ho MEePeXOauTh K KOMOMHHPOBAaHHBIM 33JaHUSIM MPEXKAE, YeM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHHMMAaHUE B J3TOM TeMe€ YJIENSAETCA pPa3IOKEHUIO MHOIOYWIEHOB Ha
MHOXKUTEIH C TOMOUIbIO BBIHECEHHS 3a CKOOKHM OOIIEr0 MHOXHTENIS U C IOMOIIBIO
rpynnupoBkyd. COOTBETCTBYIOIIME MPEoOpa3oBaHUsl HAXOAAT LIMPOKOE MPUMEHEHHE KaK B
Kypce 7 Kiacca, Tak ¥ B MOCIEAYIOIUX KypcaxX, OCOOEHHO B JIEUCTBUSAX C pallMOHAIbHBIMU
JIPOOSMHU.

B ganHOM Teme ydamuecs BCTPEYAKOTCA C IPUMEPAMH  HCIIOJIb30BaHUS
paccMaTpuBaeMbIX IpeoOpa3oBaHU MPU PEIICHUU Pa3HOOOpa3HbIX 3a7ad, B YACTHOCTH MPHU
pelIeHNH YpaBHEHUH. DTO IMO3BOJIAET B XOJE€ H3YYEHHUS TEMBbl IMPOJODKUTH PadoTy IO
(hOpMUPOBAHUIO YMEHHUSI peliaTh ypaBHEHUS, a TAK)Ke pellaTh 3aJa4yd METOJ0M COCTABIICHUS
YpaBHEHUW. B 4ucino ynmpaXHEHHMI BKIIOYAKOTCS HECJIOXKHBIEC 3aJlaHHsl Ha JI0KA3aTeJIbCTBO
TOX/IECTBa.

I'naBa 5. ®@opmy.bl cokpameHHOro ymuosxenus (19 yacos)

®opmymsl (a-b)a+b)=a?-b2 (axth)>=a’t2ab+b% (axh)®=a%+3a’b+3a
b2 + b3 (axb)(a®7ab +b? =ad+ b’ [Ipumenenne GopMyn COKpaIIEHHOTO YMHOKEHHS B
MpeoOpa30BaHUSX BhIPAKCHHIA.

Leanb: BbpaboTaTh yMEHHE TNPUMEHSTH (POPMYJBI COKpAIIEHHOTO YMHOXCHHS B
peoOpa3oBaHUAX LENbIX BBIPAKEHHH B MHOTOWIEHBI M B PA3JIOKEHHUH MHOTOWICHOB Ha
MHOXUTENH.

B nmanno#t Teme mpopoimkaercs pabora Mo GOPMUPOBAHHIO Y 00YUArOIIUXCS YMEHUS
BBHITIOJHATh TOXKJIECTBEHHBIE MPEoOpa3oBaHMs IENbIX BbIpakeHU. OCHOBHOE BHUMAaHUE B
Teme ynensercs popmynam (a - b)(a + b) = a? - b 2, (a = b)? = a’+ 2a b + b% Vyammecs
JOJDKHBI 3HAaTh 3TH (DOPMYJIBI U COOTBETCTBYIOIME CIIOBECHBIE (DOPMYIUPOBKH, yMETh
IIPUMEHTh MX KaK «CJIEBa HANpaBo», TaK M «clpaBa HaneBo». Hapsany c ykazaHHbIMH
paccmarpuBaroTcs Takke gopmyisl (a+ b2 =a®+3a2b+3a b2+ b3 (ax+b) (a’rab+b?) =
a® + b®. OzHako OHM HAXOJAT MeHbIee IPUMEHEHHE B Kypce, MOITOMY He CleLyeT M3IUIIHE
YBJIEKAThCS BHIMOJIHEHUEM YIIPAXKHEHUH Ha UX UCIOJIb30BaHUE.

B 3aKiirounTEeNBbHON YaCTH TEMBI pacCMaTPUBAETCSA IIPUMEHEHUE Pa3IUYHbIX IIPUEMOB
pa3ioKeHUs MHOIOWIEHOB Ha MHOXHTEIH, a TAK)KE MCIOIb30BaHUE NTPE0Opa30BaHUM LIEIbIX
BBIPAKEHUH JIJIs pelIeHHs LIMPOKOTo Kpyra 3a/a4.

I'maBa 6. CucreMsbl JIMHEHHBIX ypaBHeHuit (16 yacoB)

Cucrema ypaBHeHui. PemnieHuwe cHCTeMbl ABYX JIMHEWHBIX YpPaBHEHMH C JABYMs
MIEPEMEHHBIMHU U €ro TeoMeTpudeckas MHTeprperanus. Pemienue TeKCTOBBIX 3aJja4 METOJIOM
COCTaBJIEHUS CUCTEM YPAaBHEHHUH.

Ieab: 03HaKOMUTH O0YYAIOLIUXCSI CO CIOCOOOM pPEILIEHUs] CUCTEM JIMHEHHBIX YpaBHEHUII C
JIBYMsI TIEpEMEHHBIMH, BhIpa0OTaTh YMEHHE pellaTh CUCTEMbl YPaBHEHHH U NPUMEHSATh UX
IIPY PELICHUN TEKCTOBBIX 3a/a4.

N3yueHne cucteMm ypaBHEHUH pacupenensercs Mexay Kypcamu 7 U 9 kiaccoB. B 7
KJIACCE BBOJUTCS IIOHATHE CUCTEMBI M pACCMaTPUBAIOTCS CUCTEMBI JIMHEWHBIX YPaBHEHUH.

W3noxxeHne HauMHAETCSl C BBEJIEHUS NOHSITHUSA <JIMHEHHOE YypaBHEHHE C JIByMS
IIEpEMEHHbIMIY. B cuCTeMy ynpaKHEHMI BKIIIOUAIOTCS HECJIOXHBIE 3a/laHHs HA pPELICHHE
JMHENHBIX YPABHEHUH € ABYMs IIEPEMEHHBIMH B LIEJIBIX YHUCTIAX.

dopmupyercst yMeHHuEe CTpOUTh Tpaduk ypaBHeHus ax + by=c, rae a#0 wiu b#0, npu
pa3MYHBIX 3HAUYEHMsIX a, b, c. BBenenue rpaguyeckux 00pazoB 1aéT BO3SMOKHOCTD HATJISITHO
HCCIEA0BAaTh BOIPOC O YHCIE PEHICHUWH CHCTEMBI JIBYX JIMHEHWHBIX YPaBHEHUH C JIBYMs
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nepeMeHHbIMU. OCHOBHOE MECTO B JIaHHOM T€M€ 3aHMMAET U3y4YE€HHE AITOPUTMOB PELICHUS
CHCTEM JBYX JIMHEHHBIX YpPaBHEHUI C ABYMS IMEPEMEHHBIMH CIIOCOOOM IIOJICTAaHOBKH H
crocoboM cioxkeHHs. BBeleHue cucTeM MO3BOJIET 3HAYUTENBHO PACHIMPUTH KpPYT
TEKCTOBBIX 3aJla4, pellaeMbIX C TOMOLIbI0 ammapaTta anreOpbl. llpumeHeHue cucrem
yIpoILaeT Mpolecc NepeBo/ia JaHHbBIX 3a/1a4k ¢ OOBIYHOTO S3bIKa Ha SI3bIK YPaBHEHHI.

7. lloBTOpeHue (6 yacon)

Heas: IloBropenne, o0o0IIeHNEe U CUCTEeMAaTH3aIMsl 3HAHUN, YMEHHI UM HaBBIKOB 3a KypC
anredpsl 7 Kiacca.

Tpebosanusn K yposnro no0zomoeku odyuarwouwuxca 6 7 Kiacce

B xone mnpenonaBanusi anreOpsl B 7 Kiacce, paboTel Haa (popmHpoBaHUEM Yy
o0yyaroImuxcs TEpPeUnCIeHHBIX B MporpaMMe 3HaHUM W yMEHUH cieayer oOpamarhb
BHUMaHHE Ha TO, 4YTOObl OHHU OBJAJEBAJIU OBJIAJEBaIM YMEHUSIMH O001Iey4eOHOr0
XapakTepa, pa3HOOOpa3HbIMU CIIOCOOAMHU 1eSITEIbHOCTH, IPUOOPETAIIN OIIBIT:

- IJJAHUPOBAHUS U OCYLIECTBIICHUS AITOPUTMUYECKON JESATENbHOCTH, BBINIOTHEHUS

3a/IaHHBIX ¥ KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;
- pelIeHus pa3HOoOOpa3HBIX KJIACCOB 33/1a4 U3 Pa3IMUHBIX Pa3/AeiIoB Kypca, B TOM UHCIe
3aja4, TPeOYIOMIMX MOUCKA MMyTH U CIIOCOOOB PEILICHUS;
- HCCJIEeI0BATENIbCKON AESITEIbHOCTH, PAa3BUTHS UJIEH, IPOBEIECHUS SKCIIEPUMEHTOB,
000011eHNs, TOCTAaHOBKH U (hOPMYIMPOBAHMS HOBBIX 337a4; SICHOTO, TOYHOTO, IPAMOTHOTO
U3JI0’KEHUS CBOMX MBICIIEH B YCTHOW U MUCBbMEHHOW  PEYM, MCIOJIb30BAaHUS pPa3IMUHBIX
SI3IKOB MaTEMAaTHKH (CIIOBECHOT'O, CAMBOJIMYECKOT0, IpahuuecKoro), CBOOOIHOIO mepexoia
C OJTHOTO sA3bIKA Ha APYTOH JIs WITFOCTPALlUU, UHTEPIPETALlMH, apryMEHTAlUH U
JI0Ka3aTeNIbCTBA;
- IPOBEICHUS JOKa3aTeNbHBIX PacCyX/I€HUH, apryMEHTAIlMH, BBIIBIKEHUS TUIIOTE3 U UX
000CHOBAHUS;
- [IONCKA, CHCTEMATHU3aLUH, aHanu3a 51 KJIacCU(pUKaLUU uH(popmManuy,
HCIOJIb30BaHUs Pa3HOOOPa3HBIX HH(OPMAIIMOHHBIX HCTOUHUKOB, BKIIIOUYas y4eOHYIO U
CIPaBOYHYIO JIUTEPATYPy, COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHH.

Aareopa 8 kiaacc (102 yaca)

1. PanuonasbHble 1podu (24 yaca)

PammonaneHas 1po0b. OCHOBHOE CBOMCTBO ApodH, cokparieHue apooeit. Cioxenue,
BBIUMTaHUE, YMHOKEHUE U JiefieHne qpobeit. [IpeoOpazoBanue palioHaIbHBIX BBIPaXKCHHH.

OyHKIMA Y = _k u e€ rpapuk. X

Ilean: BbIpabOTaTh YMEHHE BBINOIHATH TOX/JIECTBEHHbIE TPEOOPa30BaHNUS PAL[IOHAIBHBIX
BBIPa)KCHU.

3namp 0CHOBHOE CBOICTBO JIpOOH, pallMOHANbHBIE, II€JIble, TPOOHbIE BEIPAXKEHUS; TPABUIIBHO
YHOTPEOIIATh TEPMUHBI «BBIPAXKEHHUE», «TOKIECTBEHHOE IPe0Opa3oBaHuE, TOHUMATh
(bOpMYIHPOBKY 3aJaHU: YIIPOCTUTH BBIPAXKEHUE, PA3JIOKUTh HA MHOXKHUTEH, IPUBECTH K
o0111eMy 3HaMEeHATeNI0, COKPATUTh Apo0b. 3Hamb u noHumams HOPMYIUPOBKY 3aJaHUMA:
YIOPOCTUTH BBIpa’KEHUE, PA3NIOKUTh HA MHOXKHUTEIH, IPUBECTH K 00IIeMy 3HaMEHATelIo,
COKpaTHUTh ApoOb, CBOICTBAa 00pAaTHON MPOMOPLHUOHATIBLHOCTH

Ymems ocyiiecTBiATh B pallMOHANBHBIX BHIPAKEHUSX YUCIIOBBIE MTOICTAHOBKU U BBIOIHSTh
COOTBETCTBYIOINE BbIUNCIICHUS], BBITIOIHATD IEUCTBUS CI0KEHHS U BBIYUTAHUS C
anredpandecKuMu Ipo0sSMHU, COKpaIIaTh Ipo0b, BHITOIHATE Pa3I0KEHNE MHOTOWICHA Ha
MHOKUTEJIHN MPUMEHEHHEM (DOPMYIT COKPAIIEHHOTO YMHOXKEHHU S, BBITOIHSATD
npeoOpa3oBaHue pallMOHATBHBIX BRIPAKEHUN. Yems OCYIIECTBIATh B PAllHOHATBHBIX
BBIPKEHUSIX YMCIIOBBIE MTOICTAHOBKU U BBIMOIHITH COOTBETCTBYIOIINE BHIYHCICHUS,
BBIMOJIHATH JACHCTBHSI YMHOXKEHUS U JEJIEHUS ¢ alre0pandecKuMu ApoOsSiMH, BO3BOINUTh
IpoOb B CTEINEHb, BHIMOIHATH TPe0Opa3oBaHre PAlMOHAIBHBIX BBIPaXEHHI; MPaBUIbLHO
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yIoTpeOIsATh PYHKIIMOHAIBHYIO TEPMUHOJIOTHIO (3HaYeHNE (PYHKILIUHU, apTyMEHT, rpaduk
(GyHKIMN), CTPOUTD TpaduK 0OpaTHON MPONOPIUOHAIBHOCTH, HAXOAUTh 3HAYEHUS (PYHKLIUU
y=k/x o rpaduky, mo popmyie.

2. KBaaparubie kopHu (22 yaca)

[TonsaTue 06 nppanuoHansHoM yncie. OOmMe cBeleHus O IeHCTBUTENbHbIX YHUCIIAX.
KBanpaTHblil KOpeHb, IPUONMKEHHOE 3HAUEHUE KBAAPaTHOro KOopHs. CBOMCTBA KBaJApaTHBIX
KOpHEH. IpeoOpa3oBaHus BBIPAKEHHH, COJepKaIUX KBaJpaTHbe KOpHU. DyHKIMA Y 2% 1 eé
rpaduxk.

Iesab: cucteMaTu3npoBaTh CBEJCHUS O PALlMOHAIBHBIX YHMCIIAX U JaTh IIPEJCTaBIeHUE 00
MppaMOHATBHBIX YKHCIIaX, PACIIMPUB TEM CaMbIM MOHSATHE YHCIIa; BEIpadOTaTh yMEHUE
BBINOJIHATH NpOCTeiine npeodpa3oBaHus BEIPaXKEHUH, CoepkKalX KBaJpaTHbIE KOPHH.
3namp onipenerieHUs KBAIPATHOTO KOPHS, apu(METHYECKOTO KBAJPAaTHOTO KOPHS, KaKHe Yrcia
Ha3bIBAIOTCS PALMOHAIBHBIMU, UPPALIMOHATIBHBIMU, KaKk 0003HaUaeTCs MHOXKECTBO
palMoHaNIBHBIX YKMCEN; CBOMCTBA apu(PMETHUECKOTO KBaIPaTHOTO KOPHSI.

Ymemp BomoOnHATH NpeoOpa3zoBaHe YUCIOBBIX BBIPAXKEHUM, COIEPIKALINX KBaIpaTHbIE KOPHU;
pellaTh ypaBHEHHS BUIA X=a; HAXOIUTh MPUOJIIKEHHbIE 3HAYEHUS KBAAPATHOIO KOPHS;
HAXOJIWTh KBA/IPATHBIN KOPEHb U3 MPOU3BENICHHS, APOOH, CTENICHH, CTPOUTH rpaduk QyHKINH y
= X U HAXOJUTb 3HAYEHUS 3TOM QyHKIMM 10 rpaduKy WK 1O GOpMyIie; BBIHOCUTh MHOXKUTEIb
U3-T10]] 3HaKa KOPHs, BHOCUTh MHOKUTEJIb 10| 3HAK KOPHS; BBINOJIHATE IPEoOpa3oBaHue
BBIPAKECHMI, COAEP/KAIUX KBAIPATHBIE KOPHH.

3. KBaapatHble ypaBuenusi (20 yacoB)

KBanpatHoe ypaBHenue. @opmyisl KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera.
Pemenue pauvoHaNbHBIX ypaBHeHHIl. Pemenue 3ajad, NpUBOASIIMX K KBAJIpPaTHBIM U
palMOHAaIbHBIM YPABHEHUSIM.

Lenab: BoIpaboTaTh yMEHUS pelIaTh KBaJApaTHbIE YPaBHEHUS, MPOCTEHIINE  pallOHaIbHbIE
YPaBHEHUS U IPUMEHSATD U3 K PEIICHUIO 3a/1a4.

3namsb, 4TO TaKOE KBaJpaTHOE YPaBHEHUE, HEMOJIHOE KBAJPaTHOE YpaBHEHUE, IPUBEIACHHOE
KBaJIpaTHOE ypaBHEHHUE; (OpPMyJbl JUCKPUMUHAHTa M KOpPHEH KBaJpaTHOTO YypaBHEHMS,
TepeMy Buera u oOpatnyo ei.

Ymemsp pemate KBagpaTHblE ypaBHEHMsI BbIJACIEHUEM KBajJpara JABYWIEHA, pelIaTh
KBaJ[paTHbIE YpaBHEHUs 1O (opMyJsie, peliaTb HEMOJHbIE KBaJpaTHbIE YpaBHEHUs, pellaTh
KBaJ[paTHbIE YPABHEHUS C IOMOIIBIO TEOpeMbl, 0OpaTHOM Teopeme Buera, mcmnonb3oBaTh
teopeMy Buera nns HaxoxaeHuss Ko3((UIMEHTOB M CBOOOJHOTO YJI€HAa KBaJpaTHOTO
YPaBHEHUS; PEIIAaTh TEKCTOBBIE 3374 C [IOMOILBIO KBAJAPATHBIX YPaBHEHUI.

3namsb Kakue ypaBHEHHUS Ha3bIBalOTCS JAPOOHO-pAallMOHANBHBIMU, Kakue OBbIBAIOT CIOCOOBI
pElIeHNs] YPaBHEHMM, TIOHMMATh, YTO YPaBHEHHE — 3TO MATEMAaTUYECKHI amnmapaTr peleHus
Pa3HOOOPAa3HBIX 3a/1a4 MATEMATHUKH, CMEKHBIX 001acTeil 3HaHUM, TPAKTUKH.

Ymemsp pemate npoOHO-panMOHaNbHBIE YpaBHEHHUS, pEIIaTh YPaBHEHUs TpaduuyecKuM
CIOCOOOM, pelIaTh TEKCTOBBIE 3a/1a4H € TIOMOLIbIO IPOOHO-PAIMOHAIBHBIX YpaBHEHUH. 4.

HepasenctrBa (20 4yacoB)

UucnoBble HepaBeHCTBA W MX CBOWCTBA. [lOYNE€HHOE CIIOKEHHE W YMHOXKEHUE
YUCJIOBBIX HEPAaBEHCTB. [[pMMeHEHME CBOMCTB HEPABEHCTB K OLIEHKE 3HAYEHUs BBIPAXKECHUS.
JIuneliHoe HEpaBEHCTBO C OAHOW mepemMeHHOU. CucTema JUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

Leab: BbpaboTaTh YMEHHUS pelIaTh JTUHEHHBIE HEPABEHCTBA C OJIHON MEPEeMEHHOW M WX
CHCTEMHEI.
3namp ompeneNeHUE YHMCIOBOTO HEPABEHCTBA C OJHOM NEPEMEHHOM, YTO Ha3bIBACTCS
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pelLIeHuEM HEPaBEHCTBA C OJHOM IEPEMEHHOM, YTO 3HAYUT PELIUTh HEPAaBEHCTBO, CBOMCTBA
YHCIIOBBIX HEPABEHCTB, MIOHUMATh (DOPMYITUPOBKY 33]]aUl «PELIUTh HEPABEHCTBOY.
Ymemps 3anuceIBaTh U UNTATh YMCIOBBIE IPOMEXKYTKHU, U300paXkaTh UX HA YUCIOBON MPAMOI,
pelaTh JIMHEMHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM, PEIIATh CUCTEMBI HEPABEHCTB C OJHOU
MePEMEHHOM.

Ymems npumeHATH CBOMCTBA HEPABEHCTBA IIPU PEILICHUU HEPABEHCTB U UX CUCTEM.

5. CteneHn ¢ meJIbIM MoOKa3aTe1eM. JjieMeHThbI craTHCTHKH (10 yacoB)

CreneHb ¢ 1eNbIM TOKazaTeneM M €€ cBodcTBa. CTaHIApTHBIA BUJ 4YWCla. 3alKCh
NpUOIMKEHHBIX 3HauUeHUH. J{efcTBHS Ha MPHOIMKEHHBIMHA 3HAYCHUSMHU.
Hean: cdopMupoBaTh yMEHUE BBINOJHATH JEHCTBHS HAJa CTENEHSAMH C IEIbIMH
MOKa3aTeJIsIMU, BBECTU MOHATHE CTAHAAPTHOIO BHJIa YUCIIA.
3namb ONpPENCIICHUE CTENECHU C LIEJIbIM U LEJIbIM OTPUIATEIbHBIM MOKa3aTeJeM; CBOWCTBA
CTEICHH C I[CIIBIM OKA3aTCIISIMH.
Ymems BbIMOMHATH NEHCTBUSI CO CTENEHSMU C HATYpajJbHBIM M IEJIBIM TI0KA3aTelsIMU;
3alUChIBaTh YWCJIa B CTAHIAPTHOM BHJIC, 3allMChIBATh NPHOJMKEHHBIC 3HAYCHHS YHUCEN,
BBITIOJIHATH ACUCTBUS HaJ MPUOTMKCHHBIMHU 3HAYCHHUSIMHU.

COop W TpynnmupoBKa CTAaTHCTUYECKUX JIaHHBIX. HarisaHoe mnpeacTaBieHue
CTaTHCTUYECKOW HH(pOpMarm

6. IloBTOpenue. Pemenue 3agau (6 4acoB)

3akperuieHue 3HaHWi, YMEHUH W HABBIKOB, MOJyYSHHBIX HAa YPOKaX IO JaHHBIM TeMaM (Kypc
anreOpsl 8 Ki1acca).
Tpebosanusn Kk ypoenio no02omoseku odyuarouuxca 6 8 Knacce

B xone mnpenonaBanus anredpbl B 8§ Kiacce, paboTbl HaJg (OPMUPOBAHUEM Y
oOyyaroIuxcs IMEepeUUCIEHHbIX B IporpaMMe 3HaHUM W yMeHu#M cieqyer oOpamarhb
BHHMaHHE Ha TO, 4YTOOBI OHH OBJIQJICBAJIM OBJIAJICBATM YMEHHUSIMU O00UIey4eOHOTO
XapakKTepa, pa3HOOOPa3HbIMH CNIOCOOAMM AeATETbHOCTH, IPHOOPETAN OIIBIT:
- IJITAHUPOBAHUS M OCYIIECTBICHUSI aJITOPUTMUYECKON 1€ TENbHOCTH, BHIIOJTHEHUS
3aJJaHHBIX U KOHCTPYMPOBAHUS HOBBIX aJITOPUTMOB;

- peleHus pa3HOOOpa3HbIX KJIACCOB 3a/1a4 U3 Pa3InYHbIX pa3JesioB Kypca, B TOM
qucie 3aa4, TpeOyIOIUX MMOMCKa ITyTH U CIIOCOO0B PeIICHUS;

- UCCIIeI0BATENBCKOM JeSITeIbHOCTH, Pa3BUTHUS HJIEH, TPOBEACHNUS SKCIIEPUMEHTOB,
0000111eHNS, TOCTAHOBKH U (hOPMYIMPOBAHUS HOBBIX 33Ja4; SICHOTO, TOYHOT'O, FPAMOTHOTO
U3JI0KEHUS CBOUX MBICIIEH B YCTHOW M MMCbMEHHOM  peuu, MCIIOJIb30BaHMs PAa3TUUHBIX
SI3BIKOB ~ MAaT€MaTHKU (CJIOBECHOTO, CHMBOJIMYECKOTO, TPaPUIECKOT0), CBOOOTHOTO
Nepexo/a ¢ OAHOTO SI3bIKa Ha JIPYTroi JUIsl WIUTIOCTPALlUK, UHTEPIpEeTalluu, apryMEeHTalluy U
JI0Ka3aTeNIbCTBA; MPOBEJACHUS JI0KA3aTEIbHBIX PACCYXXIACHWH, apryMeHTalluy,
BBIJIBUKEHHUS TUIIOTE3 U MX 0OOCHOBAHUS;

- IOMCKA, CHUCTeMAaTU3alluy, aHAJIM3a U KJlaccu(pUKanuu HHPOPMALUH, UCIIOIb30BAHUS
pa3zHo00pa3HbIX MHPOPMAILIMOHHBIX UCTOYHUKOB, BKJIIOYasl yUeOHYIO U CIIPABOYHYIO
JUTEpaTypy, COBpEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTHH.

Aareopa 9 kjaacc (102 yaca)

1. Kpaaparuunas pynkuus (22 yaca)

Oynkuus. Bo3pacranue n yosiBanue ¢ynkiuu. KBagpaTaeiil Tpexusnes. PasnoxeHnne
KBaJIpaTHOT'O TpexXuleHa Ha MHOXXWTENH. PelleHue 3aaay MyTeM BbIAEICHHUS KBajapaTa
IByuNleHa U3 KBAApaTHOTO TpexwieHa. Mynkims y=ax? + bX + c, eé coiicTBa, rpaux.
[Ipocreitmue npeoOpa3zoBanus rpadgukos ¢pyHKIU. Perenrie HepaBeHCTB BTOPOH CTENEHU ¢
OJIHOI epeMeHHOM. [Pelenne panuoHaIbHBIX HEPABEHCTB METOJJOM HHTEPBAJIOB. |
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Leab — BeIpaboTaTh yMEHHE CTPOUTH TpauK KBAagpaTHUHOW (YHKIHMHU M TPUMEHSTH
rpaduuecKkue TMpeACTaBICHHS JJIsi pelIeHHs HEpaBEeHCTB BTOPOM CTEMEHW C OJHOMN
MEPEMEHHOM.

3HaTh OCHOBHBIC CBOWCTBa (PyHKIMI, YMETh HaXOJIUTh MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHusl, yObIBaHUS (yHKIIHIA
YMeTh HaxoIuTh 00JacTh OIpEeNieHUs] W O0JIACTh 3HAYeHWH (QYHKLIUHU, YUTATh Tpaduk
byHKIII
VYMeTh penath KBaJpaTHbIE YPABHEHUS, ONPEACIATh 3HAKH KOPHEH.

YMeThb BBINONHATH Pa3IokKEeHUE KBAAPATHOTO TPEXWICHa HA MHOXKUTEIN
YMeTh cTpouth Tpaduk (GYHKIMH y=aX’ ' BBIIONHATH IpoCTeiiline MpeoGpasoBaHus
rpaduKoB PpyHKIHIA

YMeTb cTpouTh rpaduK KBagpaTHIHOW (QYHKIMH, BBIITOIHATH MPOCTEHIINE MPEOOpa3OBaHHS
rpadukoB GyHKITHI

YMeTb cTpouTh rpaduk KBaJpaTUYHON (PYHKLIMU» HAXOAWUTH MO TpaduKy HYJIU (YHKIIHH,
IIPOMEKYTKH, IJ1e PYHKLUSA NIPUHUMAET I1OJIOKUTENIbHbIE M OTPULIATEIbHbIE 3HAUCHHUS.

YMeTh MOCTPOHTH TpaduK (GyHKIMH Y=aX’ M NPUMEHATh €& CBOHCTBA. YMETh MOCTPOUTH
rpaduk GyHkmuu y=ax? + bX + ¢ 1 HpUMeHATH eé cBoiicTBa

YMeTh HaX0UTh TOKH NepecedeHus rpaguka KBagparnanoit pyHKIUM ¢ 0OCIMHU KOOpIUHAT.

YMeTb pa3lioKuTh KBAIPATHBIA TPEXWICH HA MHOKUTEIH.

VYMeTs pemarh KBaJpaTHOE YpaBHEHUE.

YMeTp pemarh KBaJpaTHOE HEPABEHCTBO alreOpamyecKuM CIocoOoM. YMETh pemaTh
KBaJ[paTHOE HEPABEHCTBO C MOMOILBIO I'padrKa KBaJAPaTUYHON (QYHKLIUU

YMerp pemarbh KBagpaTHOE HEPABEHCTBO METOJOM HMHTEPBAJIOB. YMETh HaXOIUTh
MHOECTBO 3HAYEHUHN KBAJAPATUUHON (PYHKIIUU.

YMeTh pemarh HepaBeHCTBO ax2 +BX+c.>( Ha OCHOBE CBOMCTB KBAJPATHUHON (hyHKIIHH

2. YpaBHeHUS M HEPABEHCTBA ¢ 0JHOI nepemenHoi (14 yacoB)

Ilenoe ypaBHEHHE U ero KOpHHU. PellleHne ypaBHEHHI TPETbEW U YETBEPTOM CTEIIEHH C
OJIHMM HEU3BECTHBIM C ITOMOIIBIO PA3JI0KEHHSI HA MHOYKUTEIIN U BBEACHUS BCIIOMOTATEIIbHON
[IEPEMEHHOM.

3. YpaBHeHus U HepaBeHCTBa ¢ ABYMs nepeMeHHbIMH (17 yacoB)

VYpaBHeHUe ¢ 1ByMS IEPEMEHHBIMU U €T0 rpaduK. Y paBHEHUE OKPYXKHOCTHU. Pemienue
CHCTEM, COJAEPKAIUX OJHO YpaBHEHHE IEPBOH, a Ipyroe BTOpoM creneHu. Pemenue 3agau
METOJOM COCTaBJICHUS CUCTEM. PemieHne cucreM JByX ypaBHEHUN BTOPOW CTENEHU C JBYMs
MIEPEMEHHBIMH.

ILleab — BpIpaOoTaTh yMEHHE pEIIATh MPOCTEHUIINE CUCTEMBI, COJAEpIKaIINe YpaBHEHMS
BTOPON CTENEHU C JBYyMsl IEPEMEHHBIMU, M pEIlaTh TEKCTOBBIE 33Jaud C IOMOIIBIO
COCTaBJICHUS TAKMX CUCTEM.

3HaTBh METO/IbI pEIICHUs] YPaBHEHU:

a) pasyioKeHUE Ha MHOKUTEIIH;

0) BBeZIcHHE HOBOM MEpEMEHHOM;

B)rpaduueckuii crnocod.

YMeTh penaTh LeNble ypaBHEHUSI METO/IOM BBEICHUS HOBOM ITEPEMEHHOM.

YMeTh penatb CUCTEMBI 2 ypaBHEHHH ¢ 2 IepEMEHHBIMU I'papUuecKuM criocooom

YMeTh pemiath ypaBHEHHUsI ¢ 2 IEPEMEHHBIMU CIIOCOOOM MOJCTAHOBKH U CIIOKEHHUS

YMerh pemath 3a7auM «Ha paboTy», «Ha JBIKEHHE» U JIPYTME COCTABICHHEM CHUCTEM
YpaBHEHUM.

4. ApudmeTrndeckas u reomerpudeckas nporpeccuu (15 gyacos)

Apudmernueckas u reomerpuueckas nporpeccuu. dopmMynbsl N-ro uyjieHa W CyMMBI N
MIEPBBIX YICHOB IIPOIPECCUMU.

Heap — nate noustue 00 apupMeTHUECKON U TeOMETPUUECKON MPOTPECCUAX KaK YHCIOBBIX
MOCJIeI0BATEIBHOCTAX 0CO00r0 BUA.
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Jo0uTbcd MOHUMMAaHWS TEPMHMHOB  «WIEH IIOCIENOBAaTEIbHOCTH», «HOMEpP 4JIeHa
MOCTIeIOBATEIBHOCTHY, «POpMyIIa N —T0 wieHa apuPMETUIECKON POTPECCHI
3narp QopMyny N -To uieHa apu(METHYECKOW MPOTPECCHHU, CBOWCTBA YJICHOB
apu(METHUECKON IPOTPECCUH, CIIOCOOBI 3a1aHMsI apu(PMETHIECKOM Mporpeccun
YMeTh NpUMEHSTh POPMYITy CyMMBI N —IEPBBIX YJICHOB apu(METHUYECKOW MPOTrpeccuu Mmpu
peuieHuu 3aaa4y
3HaTh, Kakas IMOCJIEI0BATEIbHOCTh SIBJIAETCS T€OMETPUYECKON, YMETh BBISABIIATH, SIBISETCA
JIY TIOCJIEIOBATEIBbHOCTh T€OMETPUYECKOM, €CIIU 1, TO HAXOUTh (
YMeTh BBIUUCISTH JI000M WICH T€OMETPHUECKON mporpeccuu 1mo GopMylie, 3HaTh CBOMCTBA
YJIEHOB F'€OMETPUUECKON NMPOTrpeccuu
YMmeTb npuMeHsATh (popMyITy IpH PEIICHUH CTaHIAPTHBIX 33a1a4

YMeTh npuMeHsATs GopMyIly MpPH PEIICHUU MPAKTUYECKUX 3a/1a4
YMeTh HaXOAUTh PAa3HOCTh apU(METHUECKON IPOTPECCU
YMeTb HaXOAUTh CyMMY N MEPBHIX WICHOB apu()METHUECKONW MPOTPEcCUu. YMETh HAXOAUTh
m000M 4YJieH TeOMEeTPUUYECKOH Mporpeccuu. YMeTh HaxOOuTh CyMMY N TEpBBIX YJICHOB
r€OMETPUYECKON IIPOrpeECCUM. Y METh pelaTh 3a1a4Hu.

5. Jn1eMeHTbl KOMOMHATOPUKH W TeopuH BepositHOcTel (12 yacoB)

Komb6unaropusie 3amaun. IlepecraHoBku, pa3smeleHusi, couertanus. llepectaHoBKH.
Pazmemenus. Couetanust BeposiTHOCTb CiydaifHOro COOBITHS
3HaTh QOpMyIIBI YKCIa MEPECTAaHOBOK, pa3MEIIEHUH, COYETaHU W yMETh IOJIb30BATHCS
HMH.
YMets 11071630BaThCs (HOpMYJI0H KOMOMHATOPUKU TPU BBIYMCICHUU BEPOSTHOCTEH

6. IMoBTopenue (22 yaca)

Lesan: noBropeHue, 0000IIEHNEe W CHUCTEMaTH3alMsd 3HAHWK, YMEHUH M HaBBIKOB 3a Kypc
anredpsl 9 kinacca.

Tpebosanusn K ypoenio no02omosku odyuarwuxca 6 9 knacce

B xone mpemopmaBanms anreOpel B 9 kiacce, pabOTBl Haa (OPMUPOBAHUEM Y
o0ydJaronuxcsi MEepEeYUCICHHBIX B TpOrpaMMe 3HaHUW W yMEHHH clieayeTr oOpaiaTh
BHUMaHUE Ha TO, YTOOBl OHHM OBJAJCBAIM OBJAJCBAIM YMEHHMSIMH O0O0IIey4eOHOrOo
XapakTepa, pa3HOOOPa3HbIMU CHOCO0AMH /AeSITeIbHOCTH, IPHOOPETAIH OIIBIT:
- INTAaHUPOBAHUA 1 OCYIICCTBJICHUS aHFOpHTMHqCCKOﬁ ACATCIIbHOCTH, BBIIIOJIHCHUA
3aaHHBIX U KOHCTPYHUPOBAHUSA HOBBIX aJITOPUTMOB,
- pelIeHus pa3HOOOpa3HBIX KIIACCOB 3a/1a4 U3 Pa3IMYHbIX pa3eioB Kypca, B TOM YHUCIe
3aj1a4, TpeOYIOIUX MTOMCKA YTH U CIIOCOOOB PEIICHUS;
- UCCIIEIOBATENLCKOM JeSITETIHHOCTH, Pa3BUTHUS HIIEH, TPOBEICHUS SKCIIEPHMEHTOB,
000011IeHNs, TOCTAHOBKH U (POPMYIMPOBAaHHS HOBBIX 33J1a4; SICHOTO, TOYHOTO, TPAMOTHOTO
HM3J10KEHHUS CBOUX MBICIIEH B YCTHOﬁ ¥ TIMCHEMEHHOM pe€ur, HUCIOJB30BAHUA PA3ZJIUIHBIX
S3BIKOB MaTEMaTHUKH (CIIOBECHOT0, CUMBOJIMYECKOTO, TpauyecKkoro), CBOOOIHOTO Mepexoa
C OJTHOTO sI3bIKa Ha JIPYTOH JJI WIUTFOCTPALUU, MHTEPIIPETALlUU, apTyMEHTALUN U
J0Ka3aTeJbCTRA,;
- IOWCKA, CHUCTEMAaTH3alliH,  aHalu3a " KJIacCHU(pHUKALUH UH(pOpMAIHH,
HCIOJIb30BaHUs Pa3HOOOpa3HbIX HH(OPMALIMOHHBIX HCTOUHUKOB, BKIIIOUYas y4eOHYIO U
CIIPaBOYHYIO JINTEPATyPy, COBPEMEHHBIE HH()OPMALMOHHBIE TEXHOIOTHH.
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I11. TemaTuyeckoe miIaHMPOBaAHUE

7 KJIACC

OcHOBHOE coJiep>KaHHE MO TeMaM

Kom-
BO
JacoB

BocnurarenbHblil NOTEHIMAT ypoKa

I'naBa 1. BeipaxkeHus, To:KaecTBa, ypaBHenusi (22 yaca)

Bripaxenus

[IpeoOpazoBanue BeIpaxeHUH
KonTponbras padora Ne 1 mo reme
«BpIpaxkeHust, TOKIECTBA»
YpaBHEHME C OAHOU IIEPEMEHHON
Cratuctuyeckue XapakTepUuCTUKU
KonTponbhast padota Ne 2 o reme
«YpaBHEHUS.

PP Wy o

- YCTaHOBJICHHUC JIOBEPUTEIIBHBIX OTHOIICHUH MEXIY
y4uTeNNeM W €ro  y4YCHHKaMH,  CIIOCOOCTBYIOIIHMX
MO3UTUBHOMY BOCIIPHSTHIO yYallUMHCS TpeOOBaHWHA U
MpoCh0  yuwTens, TMPHUBJICYCHHIO WX BHUMAaHHUI K
oOcyxmaeMoii Ha ypoke WHGOpMAIH, aKTHBH3AUW WX
MO3HABATENLHON JIEATEITLHOCTH;

-  TOOYXJCHHE IIKOJBHUKOB COONIOJaTh Ha  YPOKE
OOIICTIPUHATHIC HOPMBI TIOBEJICHUS, MpaBHia OOIICHUS CO
cTapmuMu (YYUTEISIMH) M CBEPCTHUKAMHU (IIKOIEHUKAMH),
MIPUHIIUIIBI Y9eOHOW JMCIUIUIMHBI U CAMOOPTaHHU3AIIHY;

I'nasa 2. ®yukuuu (11 yacos)

OyHKIUHU U UX TpaduKu
Jluneitnas pynkuus

KonTponbnas pabora Ne 3 1o Teme
«DYyHKIUNY.

5

- INPHUBJICYCHUC BHUMAHHUA MIKOJIbHUKOB K IICHHOCTHOMY
ACIICKTY H3Y4YaCMbIX Ha YpPOKax HBHGHHﬁ, opranuvsanus ux
paboTel ¢ TONMy4aeMoil Ha YpOKe COIMaTbHO 3HAYMMOMN
nHpopMalmeii —  WHAINUUPOBAHUE e  OOCYXICHWS,
BbICKA3bIBaHHA Yy4YalllUMHCSA CBOCTO MHCHHA IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOILCHHUS;

- HUCIOJIb30BaHME  BOCIMTATEIbHBIX  BO3MOXKHOCTEH
coJepkaHusl y4eOHOTO TMpeaMeTa dYepe3 JIEeMOHCTPAIUIo
JACTAM IIPUMEPOB OTBCTCTBCHHOI'O, TpaXa1aHCKOT' O
MOBEJCHNS, MPOSIBIICHUS YEJIOBEKOJIIOOHS u
T0OpOCEepICYHOCTH, dYepe3 MOAOOpP  COOTBETCTBYIOIIUX
TCKCTOB [JIs1 YTCHUA, 3ada4 JIA PCIICHUA, HpO6JIeMHLIX
cUTyauui Juist 00CyXJIeHHs B KJ1acce;

I'naBa 3. CtreneHb ¢ HATypaJbHbIM NoKa3atejiem (11 yacos)

CrerneHn U €€ CBONMCTBA
OHOWIECHBI

KonTponbnas padota Ne 4

4

- NpPUMEHEHHE Ha YpOKE HWHTEPaKTHBHBIX (HopM pabOTHI
yYaIUXCS:  HMHTEIUICKTYaJIbHBIX ~HWTP, CTUMYJHUPYIOLIAX
MMO3HABATCIIbHYI0O MOTUBAIIUIO MIKOJbLHUKOB, ):[HCKYCCHﬁ,
KOTOpBIE JAIOT YYaIIUMCS BO3MOXKHOCTH MPHOOPECTH OIBIT
Be/ICHHS KOHCTPYKTHBHOTO JINAJIOTa; TPYIIIOBOI pabOoThI MM
paboThel B Mapax, KOTOphIE ydaT IIKOJIHHUKOB KOMaHIHOMN
paboTe 1 B3aMMOAEHWCTBHUIO C IPYTUMH JETHMH;

- BKJIIOYEHHE B YPOK WIPOBBIX TPOLEAYP, KOTOpBIE
IIOMOTraroT MnoAACpPKaTb MOTHUBAIUIO )IeTeﬁ K IOJYYCHUIO
3HaHHI>i, HaJ1aXXUBaHHUTIO IIO3UTHUBHBIX MEXINYHOCTHBIX
OTHOLUIGHWH B  KJjlacce, IIOMOTAIOT  YCTaHOBJICHHUIO
J100posKeNaTeNIbHOM aTMocdephl BO BpeMs YPOKa,;

I'naBa 4. Muorouwiennol (17 yacoB)

CyMMa # pa3HOCTh MHOTOYWICHOB

HpomBeneHHe OJHOYJICHA U MHOT'OYJICHA

KonTponbnas padorta Ne 5
IIpou3BeneHre MHOTOUYJIEHOB
KonTponbnas padota Ne 6

R OO, O W

- OpraHH3alys medcersa MOTUBHUPOBAHHBIX u
SPYAMPOBAHHBIX y4YalUXCS HAJ HUX HEyCIEBAIOLUMU
OJHOKJIACCHUKAMHM, JAKOUIET0 IIKOJBbHUKAM  COLMAJIBHO
3HAYUMBIH OIBIT COTPYTHUYECTBA U B3aHMHOM IOMOLIY;

- UHUIUMPOBAHME M TMOMJEPKKA HCCIEN0BATENLCKOM
JeATEIbHOCTA IIKOJBHUKOB B paMKax pealn3alud UMU

WHIWBUAYAJIBHBIX n TPYNIOBBIX HUCCICAO0BATCIIbCKUX
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MPOEKTOB. DTO JAACT MIKOJBHUKAM BO3MOXXHOCTh TIPHOOPECTH
HaBBIK  CAMOCTOSITEJIBHOTO ~ PEIICHUS  TEOPETUYCCKOH
npoOJIeMbl, HaBBIK  TICHEPUPOBAaHUS U OPOPMIICHUS
COOCTBEHHBIX HEH, HABBIK YBAKUTEIHHOIO OTHOIICHHUS K
qy)XKUM ~ #aesM, OoQpOpMIIEHHBIM B  paboTax Jpyrux
HCCclieioBaTeNnel, HaBbIK MyOIUYHOTO BBICTYIUICHUS TepeN
ayJIUTOpUCH, apryMEHTHPOBAHHS W OTCTAMBAHUSA CBOCH

TOYKHU 3pCHUS.

I'naBa 5. ®opmy.Jibl COKp

ameHHoro ymuo:xkenusi (19 yacon)

KBanpat cymmbl 1 KBaJpat pa3HOCTH 5
Paznoctb kBazparoB. Cymma u 6
pa3HOCTh KyOOB 1
Kontponbnas padora Ne 7 1

[IpeoOpa3zoBaHme HETBIX BRIPAKCHUI 5
Kontponbnas pabora Ne 8 1

- TPUBJCYCHHE BHHUMAHHS INKOJLHUKOB K IIGHHOCTHOMY
ACTICKTy M3y4YaeMbIX Ha YPOKax SIBJIICHWM, OpraHu3aius ux
paboTbl ¢ momyyaeMoil Ha ypOKE COLUHMalbHO 3HAYMMOM
nHpopMalmeii —  HWHAIMWUPOBAHHE €€  OOCYXICHWS,
BBICKa3bIBAaHUS YYalllUMUCS CBOETO MHEHHS 10 €€ TOBOJY,
BBIPA0OTKH CBOETO K HEW OTHOIICHUS,

- BKIIOYEHHE B YPOK WIPOBBIX MPOIEAYp, KOTOpHIC
MOMOTAIOT MOJICPKATh MOTHBALMIO JIETCH K IMOMYYCHUIO
3HaHI/II\/'I, HaJ1aXUBaHHIO ITIO3UTHBHBIX MECKINYHOCTHBIX
OTHONICHWH B  Kllacce, IOMOTAIOT  YCTAHOBJICHHUIO

JIo0porkeIaTeIbHOM aTMOC(hEPHI BO BPEMsI YPOKa;

I'naBa 6. Cucremsl TuHeliHbIX ypaBHeHuil (16 yacoB)

Jlunelinple ypaBHEHUS C 1ByMs
MIEPEMEHHBIMU U UX CUCTEMBbI
Pewenue cucrem

JMHENHBIX YpaBHEHUN
Kontponbnas pabota Ne 9

5

10

- TpHUBICYCHUWE BHUMAHMS LIKOJFHUKOB K IIEHHOCTHOMY
ACIICKTY H3Y4YaCMbIX Ha YpPOKax HBHCHHﬁ, opranuvsanus ux
paboThl ¢ MOIy4aeMOil Ha YpOKE COLMAIBHO 3HA4YUMOIl
nHpopMalmeli —  HWHAIMUUPOBAHHE e  OOCYXICHWS,
BBICKA3bIBAaHMS YYAIIMMHCS CBOETO MHEHHS IO €€ IOBOIY,
BBIPAOOTKH CBOETO K HEH OTHOILICHHS;

- TpUMEHEHHEe Ha YypOKE WHTEPAKTUBHBIX (POpM paboOTHI
YUYAIUXCS: MHTEIUICKTYaJIbHBIX HWIP, CTUMYJHUPYIOLINX
MMO3HABATCIIbBHYI0O MOTHUBAIIUIO MIKOJbLHUKOB, ):[HCKYCCHﬁ,
KOTOPBIC Oal0T ydaliuMCs BO3MOKHOCTH HpI/IO6peCTI/I OIIBIT
Be/ICHHS KOHCTPYKTHBHOTO JINAJIOTa; TPYIIIOBOI pabOoThI MM
paboTel B Mapax, KOTOpPhIE ydaT IIKOJIHHUKOB KOMaHIHOMN

paboTe ¥ B3aMMOAEHCTBHUIO C IPYTUMH JETHMH;

I'nasa 7. IloBTopenue (6 yacos)

IToBTO

peHue

H3yueH

HOT'O

KonTponbHas paboTta 3a

roJ

Pabora Hag ommoOkamu. Pemenue
3a7a4 IIOBELINICHHON CIIOKHOCTH

4

- TIpUMEHEHHEe Ha YypOKE HHTEPAaKTHUBHBIX (opM padoThI
YYalIUXCSA: WHTEIDIEKTYaIbHBIX WP, CTUMYJIHPYIOIIAX
[MO3HABATENFHYI0 MOTHBAIMIO IIKOJBHUKOB; JUCKYCCHUH,
KOTOpBIE AAIOT y4YalluMCAd BO3MOKHOCTH MPHOOPECTH OIIBIT
BeJIeHUS] KOHCTPYKTHBHOTO JIAJIora; TPYIMOBON PadOThI HITH
paboTel B Tapax, KOTOpPhIE ydYaT IIKOJHHHKOB KOMaHIHOMN
paboTe 1 B3aMMOAEHWCTBHUIO C IPYTUMH JETHMH;

- UVHUIWMPOBAHME W TONJEPXKKA HCCIEeN0BATEIBCKOM
JESATENIBHOCTH IIKOJBHUKOB B paMKax pealu3alud UMHU
VHAVNBUAYAIbHBIX W  TPYNIOBBIX  HCCIEAOBAaTEIbCKUX
MPOEKTOB. ITO MAET MIKOIHHIUKAM BO3MOXKHOCTH IIPHOOpECTH
HaBBIK  CaMOCTOSITEJIBHOTO  PELIEHUS  TEOPETUYECKOH
mpoOjeMbl, HaBBIK TE€HEPUPOBaHHA U  OQOpPMIICHHSA
COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIHHOTO OTHOIICHHUS K
qy)XHUM ~ HOesM, OQOpPMIEHHBIM B paboTax JIpyrux
HcclieioBaTeneld, HaBbIK IMYOJMYHOTO BBICTYIUICHUS Iepesn
ayJuTOpUEl, apryMEHTHUPOBAHUS W OTCTaWBaHUSA CBOEH
TOYKH 3PEHHUSL.
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8 KVIACC

OcHOBHOE COJACPIKAHUEC 110 TEMaM

Kou.
4acoB

BocnurarenbHblil MOTEHIIMAT ypoKa

I'nmasa 1. Pannona

JbHbIE Ipo0u (24 yaca)

PannonanbHbIe TpOOH U UX CBOKCTBA
CymMmMa u pa3HOCTh JIpoOeii
Konrtponbnas padora Ne 1
[TpousBenenue u yacTHoe ApoOeit

Kontponbnas padora No 2

4

12

YCTaHOBJICHHE JIOBCPUTEIBHBIX OTHOIICHUH MEXIY
yUUTeNleM W €ro  yYEHHKaMH,  CHOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPUATHIO YyYallUMHCS TpeOOBaHWUN U
MpOCKO  yYMTeNs, TNPUBJICYCHUIO UX BHUMAHUS K
obcyxxmaeMoli Ha ypoke HWH(POpPMAIHMH, AKTHBHU3AINH WX
MO3HABATEILHOMN JIESITEIIbHOCTH;

noOyK/ICHUEe IIKOJIBHUKOB COOMIOAAaTh Ha  ypOKe
oOmIenpUHATEIE HOPMBI TIOBEACHUsS, MpaBuiIa OOIIEHHS CO
cTapmMu (y9UTENSIMA) U CBEPCTHUKAMH (IIKOJIEHUKAMH),
MIPUHIIUIIBI Y9eOHOW TUCIUTUIMHBI U CAMOOPTaHU3AIINY;

- IPUBJICYCHNE BHUMAHUS [IKOJBHUKOB K IICHHOCTHOMY
ACTIEKTY U3y4acMbIX Ha yPOKax sIBICHHU, OpPraHU3aIsl NX
paboTHI ¢ MoTyYaeMoil Ha ypOKe COMAIbHO 3HAYNMON
WHpOpMaIei — THULIMUPOBAaHUE €€ 00CYKICHNUS,
BBICKa3bIBaHHS yUAI[IMHUCSI CBOETO MHEHHS 110 €€ TIOBOY,
BBIPa0OTKH CBOETO K HEl OTHOIICHHMS,

T'1asa 2.

KBagpa

THBIE KOPpHU (22 yaca)

JleficTBUTENbHBIE YHCIIA

ApudmeTnueckuil KBaapaTHbIN
KOPEHb

CaoiicTBa apu(PMETUYECKOTO
KBaJIpaTHOT'O KOPHSI

KonTponbhas padota Ne 3

IIpuMeHeHne CBONCTB
apu(pMEeTHUUECKOT0 KBaPATHOTO KOPHS

Konrponsnas padora Ne 4

2

UCTIOJNIb30BAaHUE  BOCHMTATENBHBIX  BO3MOXKHOCTEH
colepKaHusl yd4eOHOro ImpenMeTa uepe3 AEMOHCTPALHUIO
JACTAM IIPUMEPOB OTBCTCTBCHHOTIO, Tpa’kaaHCKOT O
IIOBCACHUS, IMPOABJICHUA YEeJIOBEKOJIIOOHS u
MoOpOCepIEYHOCTH, dYepe3 IMOA0Op COOTBETCTBYIOIINX
TEKCTOB JIA YTCHHUA, 3aJad JIs1 PCHICHUS, HpO6HCMHI)IX
cuTyarui st 00CyXIeHUs B Kilacce;

- NpPUMEHEHHE HA YpPOKE HHTEPaKTHBHBIX (OpM padOTHI
YUAIIMXCA: HMHTEIUICKTYAJIbHBIX UIP, CTUMYJIHPYIOIIUX
MMO3HABATCJIbHYIO MOTUBALIUIO IIKOJIBHHUKOB, I[HCKyCCHﬁ,
KOTOPBIE JAI0OT yYaIlUMCsI BO3MOXKHOCTB ITPHOOPECTH OITBIT
BEACHUS KOHCTPYKTHBHOTO AMAJIOra; IPyNIIOBOH pPabOTHI
501041 pa6OTLI B TIapax, KOTOpbI€C Yy4YaT MHIKOJbHUKOB
KOMaH/IHOH paboTe ¥ B3aMMOJAEUCTBUIO C JPYTUMHU JAETbMU;
BKJIIOYEHHE B YPOK MWIPOBBIX MPOLENYp, KOTOpBIE
IMOMOrar0oT NoAACPKATb MOTUBALIUIO I[eTefI K TIOJYy4YCHUIO
3HaHHI7[, HaJTaXUBAaHHUIO TIO3UTHUBHBIX MECKINYHOCTHBIX
OTHOLIEHMH B  KJacce, IOMOTralT  YCTaHOBJICHHUIO
JI00poskenaTenbHON aTMocdepsl BO BpeMs yPOKa;

I'aaBa 3. KBaapaTubie ypaBHenusi (20 yacoB)

KBaznpaTHO€e ypaBHEHHUE U €I0 KOPHU

Konrpomnbnas padora Ne 5

9

WCIOJB30BaHUE  BOCHHUTATENBHBIX  BO3MOYKHOCTEH
coJepKaHusl yd4eOHOro TpenMeTa uepe3 JAEMOHCTPALHUIO
JEeTSIM  TPUMEPOB  OTBETCTBEHHOTO,  T'Pa)XTaHCKOTO
MOBENICHUS, MIPOSIBIEHHSA YeJI0BEKOIIO0HS u
J0OpOCEepIeUHOCTH, uepe3 MOoAOOP COOTBETCTBYIOIIUX
TEKCTOB JIsA YTCHUA, 3aJdad JIs1 PCHICHUS, HpO6HeMHBIX
CUTYyalui 151 00CY)K/IEHUS B KJIACCE;

opraHuzanus  medcrBa  MOTUBHPOBAHHBIX |
OPYAUPOBAHHLIX YYallUXCsd HaJ HUX HCEYCHEBAIOUIUMU
OTHOKJIACCHUKAaMH, JAfoIIero IIKOJbHUKAM COIHAIbHO

2
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JpobHble palinoHalbHbIE ypaBHEHUS

Kontponbnas pabora Ne 6

3HAYMMBIH OIBIT COTPYTHUYECTBA M B3AaMMHOMN ITOMOIITH;

- UHUIUUPOBAHHE M TOJJCPKKA HCCIEI0BATEIbCKOMN
JIEATEILHOCTH IIKOJBHUKOB B paMKax pealn3allud UMU
WHANBUIYyAIbHBIX W  TPYMIOBBIX  HCCIEIOBATEIBCKUAX
MPOEKTOB. JTO  JaeT  INKOJIbHHKAM  BO3MOXKHOCTb
MPHOOPECTH  HABBIK  CAMOCTOSITEIILHOTO  PEIICHUS
TEOPETUYECKON TpOOJEMbl, HAaBBIK TI'E€HEPUPOBAHUS U
odopmIiteHUsT COOCTBEHHBIX HJEH, HAaBBIK yBAKHUTEIHFHOTO
OTHOIICHUS K YYXHM HJIEesAM, OPOPMIICHHBIM B paboTax
JIPYTHX KCCIIEIOBATEIICH, HABBIK IMyOJUYHOTO BHICTYILUICHUS
mepes ayauTOpHeH, apryMEHTHPOBAaHUS W OTCTAaNBAHHA
CBOEU TOYKM 3pEHUS.

I'naBa 4. HepaBencrBa (20 yacoB)

Yucnoseie HEPABCHCTBA U UX CBOMCTBa

Kontponbnas pabota Ne 7

HepaBeHncTtBa ¢ 0J1HOM NepeMEHHOHN U
UX CUCTEMBI

Konrtponbnas padora Ne 8

8

10

- SABIIEHWH, OpraHM3anug WX pPabOTHl C TOIydaeMoill Ha
YpOKe COLMAJIBHO 3HAYUMOU uHpopManmen - —
WHULMUPOBaHWE €€  OOCYXIEHWs,  BBICKAa3bIBaHHUS
YYalIUMICS CBOEr0 MHEHHS MO €€ TOBOAY, BBIPAOOTKHU
CBOCTO K HEHl OTHOIIICHHS,

- HUCIIOJIB30BaHUEC BOCIIUTATCIbHBIX BO3MOKHOCTEHN
colepkaHusi y4eOHOTOo TpeaMeTa dYepe3 JIEMOHCTPAIIHIO
JETIM  TPUMEPOB  OTBETCTBEHHOTO,  T'Pa)XXTaHCKOTO
IIOBCACHUS, IMPOABJICHUA YEeJIOBEKOJIIOOHS u
MOOpPOCEPICYHOCTH, Yepe3 IOA00p COOTBETCTBYIOIIUX
TEKCTOB JIi YTEHHWA, 3a]ad Uil PEHIeHUs, MPOOIEeMHBIX
cuTyauui ajst o0CyXAeHUs B Kiacce;

- BKJIIOYEHHE B YpPOK WUIPOBBIX MOPOLENYpP, KOTOpLIE
MMOMOTAIOT TOJAEPKaTh MOTHBAIMIO JETeH K TOIYYCHUIO
3HAHWW, HANAKUBAHUIO TO3UTHUBHBIX MEXITHYHOCTHBIX
OTHOIIEHMH B  KJlacce, IOMOTAlOT  YCTaHOBJIECHHUIO
MoOpoXKeNnaTelbHOM aTMoc(epsl BO BpeMs YPOKa;

I'naBa 5. CteneHs ¢ neJbIM noka3sarejieM. JjieMeHThI cratucTuku (10 yacoB)

CreneHs C IeIbIM II0KA3aTEIEM U €€
CBOMCTBA

KonTponbnas padota Ne 9

OJIEMEHThI CTATUCTUKH

4

- TIpUBJICYEHUE BHUMAHUS MIKOJIHHUKOB K IIEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha YPOKax SIBICHHUH, OpraHH3alus uX
paboTBl C MMOJy4aeMOW Ha YpPOKE COIMAIBHO 3HAYUMOM
uHpOpMaIMel — HHUIMUPOBaHWE €€  OOCYXKIeHHS,
BBICKa3bIBaHHS yUYAIIMMUCS CBOETO MHEHHS MO €€ TIOBOIY,
BBIPAOOTKH CBOETO K HEH OTHOIICHHS;

- NpUMEHEHHe Ha YpOKe HHTEPAKTHBHBIX (OpM pabOTHI
VUalIUXCSA: HWHTEIUIEKTYAIbHBIX UTP, CTUMYJIHPYIOIINX
MO3HABATEIPHYI0 MOTHBALMIO IIKOJBHHKOB; JIUCKYCCHIA,
KOTOpBIE JAI0T YyYaIIUMCS BO3MOXKHOCTDh TIPHOOPECTH OIIBIT
BEJICHUS KOHCTPYKTHBHOTO JHMAJIOTa; TPYyIMIIOBONH pPabOTHI
wid paboThl B Mapax, KOTOpbIE YyyaT IIKOJbHUKOB
KOMaHJHOH paboTe U B3aMMOJEHCTBUIO C IPYTHMH JIE€THMH;

I'aaBa 6. [loBTropenne (6 yacoB)

IToBTOpEHME N3yUEHHOTO
MaTepuaia

KonTponbsn

as pabota

3aT10j]

Pabora Han

4

- NpUMEHEHHe Ha YpOKEe HHTEPaKTHBHBIX (OpM padOTHI
YYaIUXCS: HHTEIUIEKTYyallbHBIX UIP, CTUMYJHPYHOIIUX
MO3HABATEIbHYI0 MOTHBAIMIO UIIKOJBHUKOB; JMCKYCCHUH,
KOTOPBIC JAIOT yYallluMCSA BO3MOXHOCTH HpHOGpeCTI/I OIIBIT
BEJICHHUS] KOHCTPYKTHBHOTO [IMAJOra; TPYMIIOBOW pPabOTHI
wid paboThl B Mapax, KOTOpbIE Yy4aT IIKOJbHUKOB
KOMaH/IHOH paboTe W B3aMMOJAEUCTBHUIO C JPYTUMHU JAETbMU;
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OIINOKaMH.

PeH_IeHI/Ie - I/IHI/IL[I/II/IpOBaHI/Ie nu HOL[[LGp)KKa HCCHCHOB&TCHBCKOﬁ

3aj1a4 ACATCIIBHOCTH HIKOJIBHUKOB B paMKaX peaJII/ISaI_[I/II/I MU
I/IHI[I/IBI/IZ[yaHLHBIX nu rpyHHOBLIX HUCCIICO0OBATCIIBECKUX

H?BBHHGHH HpoeKTOB. 3T0 aacT IIKOJIBHUKaM BO3MOXHOCTH

on HpI/IO6peCTI/I HaBBIK CaMOCTOATCIIBHOT' O peIHeHI/Iﬂ

CIIOXKHOCTH TeOpeTquCKOﬁ Hp06ﬂeMLI, HaBBIK FeHepI/IpOBaHI/ISI n
ohopMIIeHHSI COOCTBEHHBIX WIEH, HaBBIK YBAXKHUTEIHHOTO
OTHOIIICHHUA K I'Iy)KI/IM UaCAM, O(I)OpMHeHHLIM B pa6OTaX
,prFI/IX HCCHeHOBaTeHeﬁ, HaBBIK HY6J'H/ILIH0FO BI)ICTyHﬂeHI/Iﬂ
nepei ayJuTOpHEH, apryMEHTHPOBAHHS M OTCTAWBAHHS
CBOEU TOUYKM 3pEHUS.

9 KJIACC OCHOBHOE COJEpIKAHUE 10 TEMAM KonmyecTso yacos

I'nasa 1. KBagparuunasi pynkuusi (22 yaca)

DyHKIMHU U UX CBOWCTBA

KBagparHblil TpexuiieH

Kontponbnas padora Ne 1

KBanparuunas ¢pyHkius u ee rpaduk
Crenennas ¢pynkius. Kopens N-it crenenu
KonTponbhas paborta Ne 2

= W ook o

I'naBa 2. YpaBHeHUs1 M HEpaBeHCTBA ¢ 0/1HOI nepeMenHoi (14 yacoB)

YpaBHEHHE ¢ OAHON TEPEMEHHON
HepaeHnctBa ¢ 01HOM IEpeMEHHON
KonTponbnas padorta Ne 3

ol

I'naBa 3. YpaBHeHusI M1 HEPABEHCTBA ¢ ABYMsl nepeMenHbiMH (17 yacoB)

ypaBHeHI/ISI C ABYMs NEPEMCHHBIMU U UX CUCTCMbI
HepaBeHCTBa C AByMA NIEPEMEHHBIMHA 1 UX CUCTCMbI
Kontponbnas pabora Ne 4

11

I'naBa 4. Apudgmernyeckasi U reomeTrpuyeckasi nporpeccun (15 yacos)

Apudmernueckast mporpeccus
Konrpomnbnas padora Ne 5
['eomeTpuueckast mporpeccus
Konrpomnsnas padora Ne 6

e I RN

I'naBa 5. DjeMeHTHI KOMOMHATOPUKH U TeOpuH BeposiTHOcTell (12 yacoB)

30




DneMeHTbl KOMOMHATOPUKH 9
HauanbHble cBeieHUs U3 TEOPUU BEPOSITHOCTEN 2
KonTtponbnas pabora Ne 7 1
I'aaBa 6. [ToBTopenne (22 yaca)
[ToBTOpEHME U3yUYEHHOIO MaTepuaia 20
KoHTtpoisbHas pabota 3a roj 1
Pabora Hag ommOkamu. Pemienne 3a1a4 OBBIIIEHHON 1
CJII0’)KHOCTH
9 kaacc
Ne .. TeMmsl pa3nenoB BocnurarenpHbli NOTEHIUAN YPOKA
1. I'nasa 1. - YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUN MEXIYy YUYUTEIEM M €ro
KBagpaTuuHasi YHeHHKaMH, CIOCOOCTBYIOLIMX TMO3UTHBHOMY BOCIPHSTHIO YYaI[MMHCS
dymximus TpeOOBaHMII ¥ TPOCHO YYMTENs, MPUBICYCHHIO HMX BHUMAHHA K
o0cyxJaeMoi Ha ypoke MH(GOpMAIluM, aKTUBU3AIMU WX IMO3HABATEIILHOM
(22 waca) JEATEIbHOCTH;
- OOy )KIeHHE MIKOIEHUKOB COOJIOAATh HAa YPOKE OOMIETIPUHSATHIE HOPMBI
MOBEJICHHUS, PaBHJIa OOLICHUS CO CTAPIIMMU (YUUTENSIMH) U CBEPCTHUKAMH
(IWKOJIFHUKAMH), TPUHIMITEI y4eOHOW TUCIMIUIMHBL U CAMOOPTaHU3aIHH;
2. I'nasa 2. - TPHUBICYCHHWEC BHUMAHHS UIKOJBHUKOB K I[IEHHOCTHOMY ACIIEKTY
YpaBHeHust u U3y4aeMbIX Ha ypOKax ﬂBneHm:I, OpraHHM3aLMs HX paboThI C MONy4YaeMoil Ha
HepaBeHcTBa ypOKE COIMaNbHO 3HAYMMOW wWHQpOpManuedl — WHAIUHPOBAaHUE ee
o O6CY)KI[CHI/IH, BbICKA3bIBaHUA YYallUMHCA CBOCTO MHCHUA IO €€ IOBOAY,
¢ onHou . BBIPAOOTKH CBOETO K HEll OTHOILICHUS;
NepeEMEHHOU - Urp, CTUMYJIMPYIOUIMX [O3HABATEIBHYI0 MOTHBAIMIO MIKOJILHUKOB,
(14 yacoB) JIMCKYCCHIA, KOTOpPbIC JAOT YYalIUMCS BO3MOYKHOCTh TPHOOPECTH OIBIT
BEJICHUsS] KOHCTPYKTHBHOI'O JMAJora; TPYIIOBOi paboThl WM paboThl B
napax, KOTOpbI€ y4aT IIKOJbHUKOB KOMaHIHOM paboTe U B3aUMOJICHCTBUIO
C APYTHMHU JETHbMU;
- opraHusaiys medCcTBa MOTHBUPOBAHHBIX M 3PYIMPOBAHHBIX YUYaLIHXCS
HaJ MX HEYCICBAIONMMH OJHOKJIACCHHKAMH, JAIOLIEro IIKOJbHHKAM
COIIMaJIbHO 3HAYMMBII ONBIT COTpyAHHUYIECCTBA U B3aMMHOM IIOMOIIIH,
3. I'nasa 3. - HCIIOJIb30BaHHE BOCIUTATEIBbHBIX BOSMOXKHOCTEH COAEpXaHHs y4eOHOTOo
YpaBHenus u npeaMera  depe3  JEMOHCTPALHUI0 JETSIM I[PUMEPOB OTBETCTBEHHOTO,
HepaBeHCTBa TpaXXa1aHCKOT'O IIOBCACHUA, IIPOABJICHUA LICJ'IOBCKOJ'IIO6I/I$[ u
¢ AByMA I00pOCEepACUHOCTH, Yepe3 moa00p COOTBETCTBYIOIUIMX TEKCTOB JUIS YTEHHS,
HepeMeHHbIME 3a/1a4 JUTs pelIeHHs, TPOOIEMHBIX CUTYaLi 11 OOCYK/ICHHUS B KIIAcCe;
(17 acom) - BKIIIOYEHHE B YPOK MIPOBBIX NPOLEAYP, KOTOPIC IOMOTAIOT HOJUIEpXkKaTh
MOTHUBAIUIO JETCU K IIOJIYYCHUIO 3HAHUHW, HAJTAXKWBAHWIO ITO3UTHBHBIX
MEXITMYHOCTHBIX ~OTHOIICHHWH B KJIacce, MOMOTAalOT YCTAHOBIICHUIO
n00poxenaTenpHOi aTMOchepsl BO BpeMsl YPOKa;
- UHUIMUPOBAHHE W TOMIEPXKKA HCCIEA0BATEIBCKON JESATEIbHOCTH
IIKOJbHUKOB B PaMKaxX pealn3alid UMH WHIUBUIYAIbHBIX M TPYIIOBBIX
HCCIIE/IOBATENIbCKUX TMPOCKTOB. DTO [aeT IIKOJIbHHKAM BO3MOKHOCTh
HpI/IO6peCTI/I HaBBIK CaMOCTOATECIIBHOI'O pEeUICHUA TeOpeTH‘IeCKOﬁ
npoOIeMbl, HAaBBIK TEHEPUPOBAHUS W OGOPMIICHUS COOCTBEHHBIX HWIEH,
HABBIK YB2)KUTEIBHOTO OTHOLICHHS K YYXHM MM, O(QOpPMIICHHBIM B
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paboTax Ipyrux HCCIIE0BATENCH, HABBIK IMMyOJUYHOTO BHICTYIUICHUS TIEPe]
ayIMTOpHUEH, apTyMEHTHUPOBAHIS U OTCTAUBAHUS CBOEH TOYKH 3pEHUSI.

I'nasa 4.
Apudpmernyeckas
"
reoMeTpuyeckKas
nporpeccun
(15 acoB)

I'naBa 5. DiemMeHTBI
KOMOMHATOPUKH U
TeOPHUHU BEPOSITHOCTEH
(12 yacos)

- TpPUBJICUYCHUE BHUMAHHS IIKOJIBHUKOB K IICHHOCTHOMY acCIEKTy
M3y4aeMbIX Ha YpOKax SIBJICHHI, OPraHU3alUs X pabOTHI C TIOJTyYaeMOi Ha
YpOKE COIMANbHO 3HaYuMOW wH(pOpManmned — WHHIUUPOBAHUE €€
00CYKJICHHSI, BBICKA3bIBAHHS YYaIlUMUCS CBOECTO MHEHUS IO €€ IMOBOIY,
BBIPA0OTKH CBOETO K HEW OTHOIICHUS,

- TNpUMEHEHHWE Ha YpOKEe HHTEPAKTHUBHBIX (HOpM pabOTHI ydaIuxcs:
WHTEIIEKTYaJbHBIX WTP, CTUMYJIUPYIONINX ITO3HABATENBbHYI0 MOTHBAIUIO
IIKOJIBHUKOB; JTUCKYCCHHM, KOTOpBIE JAlOT YyYalIUMCS BO3MOXHOCTb
MIPHOOPECTH OIBIT BeJIEHUSI KOHCTPYKTHBHOTO AHAJIOra; TPYIIIOBON paboTh
Wik paboTHl B Mapax, KOTOpblEe ydaT IIKOJIHHUKOB KOMAaHAHON pabore u
B3aUMOJIEMCTBUIO C APYTUMHU JAE€THMH,

- BKJIIOYCHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOAIEPKATh
MOTHBAIIMIO JIeTel K TMONyYeHWIO 3HAaHWH, HAJNaXKUBAHWIO TTO3UTHBHBIX
MEXKJIUYHOCTHBIX OTHOIICHUA B KJacce, TMOMOTal0T YCTaHOBICHHUIO
no0poXkenaTeNIbHOM aTMOC(hephl BO BPeMs YPOKa;

- UCIOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COZIepIKaHus y4eOHOTO
nmpeaMeTa 4Yepe3 JIEMOHCTPALMI0 JIETSAM IPUMEPOB OTBETCTBEHHOTO,
IPaXxIaHCKOTO MOBEICHUS, MIPOSIBIICHHUS YEIIOBEKOTIO0US u
J00pOCEPICUHOCTH, Yepe3 MoJA00p COOTBETCTBYIOIIUX TEKCTOB JJISl YTCHHUS,
3a51ay JUIsl peIIeHus], MPOOJIEMHBIX CUTYaIUi JJ1s 00CYKICHHUS B Kilacce;

- opraHu3zaius IedcrBa MOTHMBHPOBAHHBIX W 3PYAWPOBAHHBIX YYallIUXCS
HaJ WX HEYCICBAIONIMMH OJHOKIACCHUKAMH, JAIOIIEr0 IMIKOJIbHUKAM
COIUAITLHO 3HAYUMBIH OTIBIT COTPYAHUYECTBA U B3aMMHOM TOMOIITH;

- UHUIMUPOBAHWE U TMOJJCPKKA MCCICIOBATEIBCKON ACSITeIbHOCTH
NIKOJbHUKOB B paMKaxX peau3allii UMU HHAHBUIYAIGHBIX W TPYIIIOBBIX
HCCIIEIOBATEIBCKUX MPOCKTOB. OJTO JaeT INKOJLHHUKAM BO3MOXHOCTh
NPUOOPECTH  HABBIK  CAMOCTOSTENIBHOTO  PEIICHHS  TEOPETUYECKOMH
po0JIeMbl, HAaBBIK TCHEPUPOBaHHMS W OGOPMIICHHS COOCTBEHHBIX HJICH,
HABBIK YBaXUTEILHOIO OTHONICHHS K YYXHM HAEIM, O(pOpPMIICHHBIM B
paboTax JApyrux UccieaoBaTelNeii, HABbIK MyOIUYHOTO BBICTYIUICHUS MEpe
ayJIMTOPUEH, apryMEHTUPOBAHUSI U OTCTAUBAHUS CBOCH TOUKH 3PCHUSI.
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IPUJIOKEHUA

KoHTpoJibHbIE paGoThI 32 1o (IeMOBEPCHH)

7 xaacc (aaredpa) Bapmant 1

ConepxaHue 3a/1aHus OaJIBI
1. Haiinute 3nauenne Belpakenns  2x° — 1/3y?  mpux=-Y%, y=-3 5
2. Pemnrte cucteMy ypaBHEHHI %?a —-2B=14 4
2at+B=17

3. YrpocTuTe BhIpaXeHUE: a) (é"x +y)(2x — 5y) — 6(x - y)? 4
0) (-2x%)°. (-5x%)° 3

4. Paznoxwure Ha MHOKHUTEIH: a) ab+ac—a 1
6) 4x°—y*+2x -y 3

5. Benocuneauct exan 2 4 1o npocesnouHou gopore u 14 nmo mocce. Beero on 5

npoexail 28 kM. C Kakoil CKOPOCTbIO BEJIOCUIIEANUCT €XaJ 110 IPOCEIIOYHOM 10pOre U ¢
KaKO# 10 IIOCCe, €CIIM U3BECTHO, YTO €ro CKOPOCTh I10 1iocce Oblia Ha 4 KM/4 GoJbie,
4eM CKOPOCTb 10 MPOCEIOYHON 1opore?

Kpurepuu onienuBanus:

25 — 19 GayuioB 18 — 13 6amnos 12 — 9 6annoB

8 — 0 6ayu1oB

«5» «4> «3» «2»

Bapuanr 2
. 2 3
Al. HaiiiuTe 3HaueHHE BHIPAKEHUS (7 + ﬁj -(7,5-13,5).
-4 2)-3 3)4 4)3.
A2. Oynaxnus 3anaHa Gopmynoi y =13 —5X . [Ipu kakoM 3HaU€HUM apryMeHTa 3HaYeHHe
GyHKIIUU paBHO -177

Ortser: .
A3. Ynpoctute Bepaxenne —OX + DXy — 2(X +2xy).

1) —8x+xy 2) —8x — xy 3) —4x + xy 4)—4x+Txy .
Ad4. TlpencrasbTe Bblpasxkenue (3a— 2)2 B BHJIE MHOTOJICHA.

1) 9a®* -6a+4 2)9a’-12a+4  3)3a°-12a+4 4)9a* -4.
AS. BeimonHnTE YMHOXKEHHE! (7 — 9a) . (9a + 7) .

1) 81a2 — 49 2) 49 +81a’ 3) 49-126a+81la’  4) 49-81la?.

A6. Paznoxure Ha MHOKHTEnH: ab—ac+4c—4b.

1) (b+c)-(a—4) 2)(b—c)-(a+4) 3)(b—c)-(4-a) 4)(a—4)-(b-c).
A7. [1ns kaxxaoi u3 QyHKIHUNA CTPETKON YKaKUTE COOTBETCTBYIOLINI rpaduK.

1)y =-3X 2y =2x-3 3y =X.

A A A

/

6)
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A8. YrpoctuTte BeIpakenue: 18x2y°(- g x*c?y)

1) -14x2c®y?  2) -14x5c?y® 3) -14x5y5; 4) -14x5¢?;
° 1

A9. Berunciure 264" 1) 32 2)8 3) 5 4) 16

A10. Pemure ypaBHEHHE x-1 X 5+—X Ortger:

6 3 9

A11. Packpoiite CKOOKHU U IPUBEIUTE OJOOHBIE CIIaracMble:
4 (5x +2)—7(1—-2x)+ 5(8 —x) Otser:

Yacmo B. (IlpuBecty MOJIHOE PEIICHHE)
B1. Penmre ypasmenme (5x—1)(5x + 1) — 25(x—2)?=1.

B2. I'paduk dpynkiuu y = 3x + b npoxoaur uepes Touxky A (15; 40).
Haiinure 3HaueHue b.

B3. Haiinure 3HaueHne Beipaxkenns bc + b?—3c—3bmpub=3,7,c=-4,7

Bapuant 3
Al. Haiinute 3Hauenue GpyHkuuu YV = —-2,5x+3 npu x=-5,8

1)-5,8 2)17,5 3)11,5 4)-11,5
A2. Oynxims 3aana popmynoit ¥ = /X —18 . BriGepure 3HaucHue apryMenTa, IpH KOTOPOM
y=17 .

1) 17 2)5 3)4 4) 101
A3. Kakas u3 Touek npuHayIexkuT rpadpuky GyHKuun JV = — 5 x+247

1) M (-6;20) 2) T(12;32)  3) N(-15/14) 4) K (-36;48)

4
()

A4. Haiinute 3Ha4eHUE BBIPAKEHUS: W .
19 2) 27 3) 81 4) 243

AS. Yrpoctute Bripaxerne: —5x”y”-0,04x%)°

1) -0, 2x* y5 2) 0, 2x* y6 3) -0, 02x* y5 4) -0, 2x° y5
AG6. [IpencTaBpTe B BUE OMHOWICHA CTAHAAPTHOTO BHUJIA: (—2x3y2 )2 -x2y3 .
1) 2x8y7 2) 4x12y12 3) _4x8y7 2) 4x8y7

AT7. Yrpoctute Belpa)KeHHE: (a - 9b) + (9a - Zb) - (861 - 6b) .

1) 2a-17b 2) 2a+5b 3) 2a—>5Db 4) 2a—2b
A8. Haiiyiure kopes ypapaenns: 4X (2x - 3) —8x (x + 2) =84,

1) -7 2) 3 3) 7 4) -3
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A9. BrinonHuTe yMHOXKEHHE: (3x - 2)(2x - 4) .
1) 6x° —8x+8 2) 6x* —16x+8 3) 6x°+8

A10. BeinosiHuTe yMHOKEHHE: (ZX - y) (y +2x ) .
2

2) 4x? —4xy—y2 3) 4x* —y2
5x-3 3-10x
3 9

1) 2x° —y

+2.

A1l1. Pemiite ypaBHEHUE:

OTtBeT:

Yacmos B. (IlpuBecTu mojiHOE pelIeHUE)

B1. Pemute ypaBHenue: (3x+4)°—(3x—1)(1+3x)=635.
B2. Haiinute KoOpAMHATBl TOYKU NEPECEUEHMSI IPSAMBIX:
y=2x-2 u y=10-2x

B3. [lokaxure, 4TO 3HAUEHUE BBIPAXKECHUS

4) 6x*-16x-8

4) 4x* +4xy —y2

0, 3x(8y - X) -0,4y (6x —1) + (0, 3x°—0,4y+ 5) HE 3aBHCHUT OT 3HAYEHHUS MEPEMEHHBIX

X uy.

Kpurepun oueHuBaHmsi:

KonmuectBo HaOpaHHBIX OaI0B OLICHKA
Yacts A —mo 1 Gamy, MeHee 6 6ayuIoB 2
116
aJlJIoB 6_10 3
Yacte B — o 2 Ganna, 11-15 4
6 6au1oB.
16 - 17 5

8 kiaacc (aaredopa)

Bapuanr 1
Copgeprxanue 3a1aHus OaJLITBI
1. Pemmte cucremy HepaBeHcTB:  J3(x-1) —2(1+x)<1 5
3x-4>0
2. Yupoctute Belpaxenue: (6 + AZ)M12 — 276 X 3 6
3. Yopocrute Belpaxenue: (6/(y>—9) + 1/(3-y)) x (y> + 6y +9)/5 7
4. JlBa aBTOMOOMUJIS BBIE3KAIOT U3 OJJHOTO ropo/ia B APYToil, HaXOAAIIMICS Ha 6
paccrosaun 560 kM. CkopocTb nepBoro Ha 10 kM 0oJibIIe CKOPOCTH BTOPOTO, U
M03TOMY NEPBBI aBTOMOOMIIb IPHE3KAET HA MECTO Ha | U paHblIe BTOPOTO.
Omnpenenute CKOPOCTh KAKJIO0TO aBTOMOOHIIS.
Kpurepuu onieHnBaHus:
24 — 22 Ganna 23 — 20 GamioB 19 — 8 Gamos 7/ — 0 6amoB

«5» «4» «3»

«2»
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Bapuanr 2
Hrorosas koHTpobHAs paboTa mo maTemaThKe 3a 8 Kiaace
Bapuaunr Nel
Yacrs |
Moayib «Anarebpa»
Al. VYkakure naudosbluee U3 CleAYIOUHX YHCeI:

TRENTE 2. 10 34101 4. 2.

A2. Pemmte HepaBeHCTRO X+4>4X-5 H yKaXKHTE, HA KAKOM PHCYHKE H300pakeHO MHOKECTBO €ro
pelenuii.

1.—#44464w 3. gl
3 X 0 3 X
2 3 * 4 ar—t

"
A3. Ha pucynke usobpasken rpaduk pyukuun y=ax“+bx-+c. Kakossi 3Haku koddduuuenros a,b,c?

1. a>0,b>0,c>0 y

2. a<0.b<0,¢<0 { /

3. a>0,b<0,c>0 0 >

4, a>0,b>0,c<0 ; /X
B1. Pewmnre ypasuenue 3x°-27=0

Moayas «eomerpus»
B2. B rpeyroasnuke ABC nposesena seicora CH. Ussecrno, yto AB=3CH, CH=3. Haiismre ruowa/n
TPeyronbHUKA, A
B3. Haiizure kocunye yrna BAC tpeyronsuuka ABC, uzo0pakenHoro Ha pucyHke.
B4. Haitzure Tynoi yron napaienorpaMma, ecliid ero ocTpbliii yron pasen 40°. C 1
Orger jaiite B rpajycax. 4 4 B

BS. VKaxuTe HOMEpPa BEPHBIX YTBEPKICHHH.

1. Cymma AByX NPOTHBOIIOIOAKHBIX YIJIOB NapajienorpaMma passa 180°.

2. Ecau B 4€TBIPEXYTOJBHHK MOKHO BIHCATh OKPY/KHOCTh M CYMMa [UTHH JBYX €0
NPOTHBOIOJIOKHBIX , CTOpOH paBna 200, a juiHa TpeTbeil cTopoHs! pasHa 60, To JHHa
OCTaBIIMICA CTOPOHBI paBHa 140.

3. Oxomno modoro 4eTeIPEXYroNbHUKa MOKHO OMTHCATH OKPY/KHOCTD.

Yacrs 2
Moayas «Anredpa»

C1. MotropHast J10/1Ka OTIIPABHIACE [10 PeKe OT OJIHOI PUCTAHH /10 APYTIOi 1 yepes 2,5 4 BepHy/1ach
o0OpaTHO, 3aTpaTHB Ha CTOSHKY 15 MuH. HaliuTe cKOPOCTh TeueHHs PeKH, eclii COOCTBEHHAA
CKOpOCTb JIOJAKH paBHa 18 kM/4, a paccrosinne MeKAy npucransiMu 20 km.

C2. Moctpoiite rpaduk Gynkimn y= -x"-4x. [Ipy Kaknx 3HaueHnsAX X GyHKIMA TPHHAMACT 3HAUCHNA,

menbume 07

Moayae «eomerpusn»
C3. Haiimure nentpaibhbiii yron AOB, ecan on Ha 70° Sonbiie Bnucannoro yria ACB, onupaiomerocs
Ha Ty e ayry. Orser naiite B rpaaycax.

C4.
Ha pucynke ABCD - mapajienorpam. K
Ha ero croponax ormedens! Toukn P, K| B . C
M n N tak, uto BK=ND, BP=MD, .
Jokaxkure, 4To Yerbipexyroibuuk PKMN - M

— napajjeiorpamMm.

Kpurepun onenuBanus:
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KonuuectBo
Oabl
HaOpaHHBIX OAJIJIOB OILICHKa
anreOpa | reomerpust | anrebpa | reoMeTpust
0-2 0-1 «2»
Yactp A — 1o 1 6ann 3 }
Y 3-5 2-6 «3»
Yacte B — o 2 6amna, 2 8 6-8 7-11 «4»
Yacts C — o 3 Gamna 6 6 9-11 12-14 «5»
9 xaacc (aaredpa)
Bapmuanr 1
ConepraHvic-3aAaHHsF OaLTBI
1. ITo rpaduky onpeaenuTe MPOMEKYTKH BO3pACTaHHs M YObIBaHUS (DYHKIIHH, 4
HanOoJIpIlIee M HAUMEHBIIIEE €€ 3HAYCHUE
2. Pemure HepaBeHCTBO: (X-5) (x+2) >=0 3
3. Pemure ypaBmenme: 4x*-2x?-1=0 5
4. Pewnte cucreMy ypaBHeHM: |2x +y =4 )
x? +y? =5
5. octpoiite rpaduk pyHKIUU y= 6x? — 5x +1. TIpu KakuX 3HAYEHHUAX X 3HAUCHHUS 5
y TOJO0XKHUTEIbHbI?
6. Haiinute yeTbIpHaaIIaTHIN YJIEH U Pa3HOCTh apu(METHUECKON MPOTPECCHH, €CITH 3
a1=10, Si4= 1050
7. Temnoxoa MpoIIeN Mo TEYSHHUIO U MMPOTUB TEYSHHsI pEeKU 10 48 KM, 3aTpaTHB Ha 5
BeCh myTh S5 4. KakoBa cOOCTBEHHAs CKOPOCTH TEIIOX0/1a, €CIIM CKOPOCTh TEUCHUS
peku 4 km/u?

Kpurepuu onieHuBaHus:

30 — 25 GayuioB 24 — 18 GaiuioB 17 — 8 6amtoB 7 — 0 6aytoB
«5» «4» «3» «2»
Bapmuanr 2
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Yacrs 1

Omeemamu
HOCACO08AMETILHOCTb HUPP.

K

3ao0anuam 1-20

AeAAOMCA

yugpa,

uucio unu

[

Mooyaw «Anzebpa»

II' Haiinure 3HauyeHune BbIpaKeHUs

OTBeT:

8,2
4.1

IZI B Tabnuue npuBeneHsl pacctosHus oT ConHua 10 4eTbIpéX rianeT COoJHEYHOM
cucremsl. Kakast u3 31ux mianer jgaibuie secex ot ConHua?

Iaaunera

10nuTep

Ypau

Cartypn

Mapc

Paccrosinue (B Km)

7,781-10%

2,871-10°

1,427-10°

2,28-10%

1) HOnwurep

2) VYpan
3) Carypu
4) Mapc

OTBeT: D
OaHO U3 YHce

58 69 76 83

—_ = —— OTMEYEHO Ha NPAMOH TOYKOMH.
13°13° 13° 13 P

Kakoe 210 9ncio?

58

2 13

OTBeT: D

E Haiinnre 3HaueHUEe BbIPAKEHHs!

OTBeT:

13

>

3) —

(2-10)°
22.10%

8

Y

83
13

Ha rpaduke wusoOparkeHa 3aBHCHMOCTB aTMOCKHEPHOIro [AaBJICHHUSI OT BbICOTHI

Haa ypoBHeM wMopsi. Ha ropmsoHTanbHOI OCH OTMEYEHa BbICOTA Hald YPOBHEM
MOPsi B KHJIOMETpax. Ha BEPTUKAJIIBHOH — JaBJIEeHUE B MWUIMMETPAX PTYTHOro
cronda. Omnpenenure no rpaduKy, Ha Kakoi BbICOTEe aTMocdepHOE IaBJICHHE
paBHO 220 MHIUITMMETpaM PTYTHOro cronba. Oreer gaiite B KHIIOMeTpax.

OTBer:

800
N

700
600
500
400
300
200
100

0

A

o

E Peminre ypaBHEeHUC 4x2—20x=0.

Ecnam ypaBHeHHE HMeeT ©Oosiee OAHOro KOpPHS,

H3 KOpHE

OTBer:

.

38
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Jlns npurortorsienus Qapima B3sJH TOBSJAMHY M CBHHHHY B OTHOmICHMH 22:3.
CKOJBbKO NMPOLEHTOB (hapiiia cocTaBiseT ropsHHa?

OrTser:

Ha jmarpamme IOKa3aHO COJEP)KAHME IIHTATENIBHBIX BELIECTB B CryHIEHHOM
monoke.  OmnpezaenuTe MO AMarpaMMme,  COACpKaHME  KAaKHX  BCLICCTB
NPeBOCXOHT 25 %.

Crym&HHOE MOJIOKO

M sexu

= = -
BEE yrovemon
_ 5 —

K MMpoOYCeMYy OTHOCATCA BOJAA, BHTAMHWHBI H MUHCPAJIbHBIC BCIICCTRA.

1) Genku

2) Kupsl

3) yrieBojbl

4) mnpouce

3anuumMTe HOMepa BbIOPAHHBIX BapMAHTOB OTBETOB Oe3 IPOOENOB, 3ansThiX H
JIPYTHX JOTIOJIHUTEILHBIX CHMBOJIOB.

OTtgeT:

IZ] B appKHBIX TOHKax yuacTByloT |1 crnoprecmenoB u3 Poccun, 6 crnopTrcMeHOB
u3 Hopserun u 3 cnopremena us llseuun. ITopsijok, B KOTOPOM CHOPTCMEHbI
CTapTyIOT, onpejaensercs xpeduem. HaiiauTe BeposSiTHOCTH TOTO, YTO MMEPBBIM
Oyner craproBaTh crioprcMeH He u3 Poccun.

Orser:

YeTaHOBHTE COOTBETCTBHE MEkKAy rpadukamu pyHKuui u (GopmynaMu, KOTOpbie
HMX 3a7a10T.

I'PAD®PUKH
A) ¥ B) y I B) ¥
1 1 1
of 1 X 0, X 0 x
7
DOPMVYIJIbI
1) y=2x 2) y=x+2 3) y=2

B rabnuie noa kax/10i OyKBOH yKa)KHTE COOTBETCTBYIOIIHIT HOMED.

A|B|B

OrseT:

E IMocnenosarensHocTs (b, ) 3a1aHa yCI0BUsIMU

by=—6, b :

n+17"

Haiinure by.

OTBeT: $

1 p-gl0,

IEI Haiinure 3HaueHUEe BbIPAKEHHS I 0

OrBeT:
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YToOBl mepeBecTH 3HAueHME TeMmrepatypel no mkaie I[lenscus B mkamy
dapenreiita, nonb3ytores Gopmynoii 1y =1,8/-+32, rae 1 — Temneparypa
B rpamycax Llenbcusi, 7 — Temmneparypa B rpamycax dapenrciita. CKONBKHM
rpagycam no wkane Papenreiita coorsercTByer —100 rpagycos no mkane Ienscua?

Orser:

VYkaxkure PEUICHHE CHCTCMbI HEPABCHCTRB

{—36+4.x<0,
5—-4x<-3.
1) (2:+)

2) HeT perieHuii

3) (—:9)

4) (2:9)

OTtBeT: D

[ Mooyns «I'eomempusn»

@ Haiinute yron, KOTOphIi MHHYTHasl CTpe/IKa OITMCHIBAET
3a 22 munyThl. OTBeT naiiTe B rpaaycax.

OrtseT:

BuccexTpuca paBHOCTOPOHHEIO TPEYTroNbHHKA paBHa 8+/3 .
HaiinnTe CTOPOHY 3TOr0 TPeyroabHHKA.

> O

OTsert:

B tpeyronshuke ABC yron C pasen 150°, A4B=26. B
Haiiute pagmyc OKpY:KHOCTH, ONMHCAHHOH OKOJO 3TOro

TPeYroibHHKA.

OrtgerT: : 4

a

Jlnaronanu napajuwienorpamMma pasHbl 7 M 32, a yrosi Mexuy ’V‘
HHUMH  paBeH 30°. Haiiiute  miomaae  9TOro  L—— ™~

napaiuiesiorpamma.

OtBer:

Ha kneruaroii Oymare ¢ pasmepom kietku 1x1
n3obpaxena Tpanenus. Haiiaure eé niomane.

—
—

OrBer:

Kakoe 13 cneyromunx yreepxkieHHi BepHo?

1) JIBe npsmble, MapaienbHble TPETHEH MPAMON, NEPIEHHKYIAPHBI.
2) TpeyroabHuK co cTopoHaMu 1, 2, 4 cyuiecTByer.

3) Cymma oCcTphIX YIJIOB MPSAMOYTOJILHOTO Tpeyroibuuka pasia 90 rpaaycam.

B orBerte 3anummnTe HOMEpP BEIOPAHHOIO YTBEPKIACHHS.

OrBeT:
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YHacrb 2

Ilpu evinonnenuu 3adanuit 21-26 ucnonvzyitme omoenbHulil aucm oymazu.
Cuauania yKay@cume HOMED 3A0AHUA, A 3AMEM 3ARUUIUINE €20 peuieHue u

omeem. Muwume uémeo u pazéopuueo.

[

Mooyas «Anzebpar

EI Haiinure 3HaueHue BelpakeHus: 39a — 156 + 25, ecin

3a—6b+4 _
6a—-3b+4

7

Caexne QpyKkThl cojepskaT 85 % Boabl, a BbIcylIeHHbIe — 16 %. CKOIBKO CyXHX

¢pyxToB nomyunrtcest u3 420 kr cBexuxX GpyKkTOR?

[TocTpoiite rpadpuk GyHKIIUH

2
_v=|x —4x+3l.
Kakoe HauOoubliee 4MciIo OOLIMX TOUYEK MOXKET UMeTh rpaduk JaHHOH (hyHKUMH
C NpsAMOM, mapauiebHOM ocu abcuucc?

Mooyne «I'eomempusn»

CTOPOHBI

AB w CD B TOuYKax

E n F

orpe3ka EF ,ecrm AD=35, BC=21, CF:DF =5:2.

[Ipsmas, napamiensHas ocHOBaHUAM Tpaneuun ABCD , nepecekaeT e€ OOKOBbIe
cooTBeTcTBeHHO. Haiinure mnmny

25 B tpeyronbuuke ABC ¢ TtyneiM yrinom ABC mnposeneHsl BbicoTbl A4, u CC,.
Joxkaxkure, uto TpeyroibHuku 4,BC| 1 ABC 1nonoOHbI.

OKpy)»XHOCTH paauycoB 36 u 45 kacaioTcsi BHeIIHHUM oOpazom. Touku 4 u B

Jieykar Ha nepBoil okpyxHoctH, Touku C u D — nHa Bropoil. [lpu stom AC

u BD

npsiMeiMu AB u CD.

Kpurtepun oneHuBanus:

— o0ume KacaTeJbHBIC Opr)KHOCTCﬁ. HaiiauTe pPacCTosAHHUC MCKILY

KonuuectBo
OauIbl
HaOpaHHBIX 0AJUIOB OLIEHKA
anrebpa | reomMeTpus anrebpa | reoMeTpus
Yacts A — 1o 1 Gammy 14 6 4-10 2-4 «3»
«4»
Yacte B — o 2 Ganna, 6 6 11- 15 5-7
16-20 | 8-12 «>»
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Yactb nporpaMmmel,
(¢opmupyemasi ydacTHUKaMHU 00pPa30BaTeJIbLHOIO Mpolecca

7 Riace Tema ypoka Marepuaisl, IpeICTaBIAIONIME BAPUATUBHYIO YaCTh

2 uemeepme. CocrasieHue 1 pelieHue 3a/1a4 ¢ UCI0JIb30BaHNEM

CucreMsl JByX JIMHEWHBIX YPaBHEHUN | MaTepUasoB pailoHHOH razersl «IIpuseiBy.

C IByMs IEPEMEHHBIMH.

8 kaace Tema ypoka Martepuassl, IpeACTABIIAIOIINAE BAPUATUBHYIO YacTh

4 yemeepme. Pemenwue 3aay, CBSI3aHHBIX C OBITOBBIMH KU3HEHHBIMH

OJEMEHTHI CTaTUCTUKU CHETyalusIMU XapOBCKOI'O palioHa U MOCEJICHUS
WibuHCKOE

9 kaacc Tema ypoka Marepuaisl, IpeICTaBIAONIME BAPUATUBHYIO YaCTh

4 uemeepmo. Pemienue 3a1a4, CBA3aHHBIX ¢ OBITOBBIMU )KM3HEHHBIMU

DneMeHTbl KOMOMHATOPUKH, CUTyalMsiMA XapOBCKOTO paiioHa U Bosyoroackoii o0t

CTaTUCTUKH U TEOPUU BEPOSTHOCTH.

Y4yeOHO-MEeTOANYECKNI KOMILJIEKC:

1.  Aurebpa. 7 xnacc: yueOHUK JJi1 0011e00pa30BaTEIbHBIX YUPEKIACHUHN /
IO.H MakapsiueB, H.I'. Munmgok, K.M. Hemxos, C.b. CyBopoBa, mnona
penakuueit C.A. TenskoBckoro — M.: [Ipocsemenue, 2019.

2. Anrebpa. 7 xmacc: numaktudeckue wmarepuansy/ JL.U. 3paBuu, JI.B.
Kys3nenona, C.b. CyBopoBa — M.: IIpocsemienue, 2017.

3. Anre6pa. 7 Kimacc:  KOHTPOJIbHO-U3MEPHUTENbHBIE  MaTepUasbl
/coctaButens JI.U. MapteimoBa — M: OO0 «BAKO», 2017.

4.  AnreOpa. 8 knacc: yueOHUK IJisi 00111€00pa30BaTENbHBIX YUPEKICHUM /
IO.H MakapsiueB, H.I'. Munmgiok, K.M. Hemkos, C.b. CyBopoBa, mnona
penakuueit C.A. TensikoBckoro — M.: IIpocsemenue, 2017.

5.  Aunre6pa. 8 wmacc: aumaktudeckue Marepuansl/ B.M. XKoxos, IO.H
Makapsriue, H.I'. Munnrok — M.: [Ipocsemenue, 2016.

6. Aunre6pa. 9 xinacc: yueOHUK 11 00111€00pa30BaTEeNbHBIX YUPEKICHUN /
IO.H MakapsueB, H.I'. Munmiok, K.M. Hemxos, C.b. CyBopoBa, mnon
penakuueit C.A. TensakoBckoro — M.: [IpocBenienue, 2018.

7.  Aunre6pa. 9 knacc: auaaktudeckue marepuansl/ FO.H Makapsiues, H.I'.
Mungrok, JI.b. KpaiineBa — M.: IIpocseenue, 2016.

8. Aunre6pa. 9 xmacc: temarmueckuwe TecThl/ FO.II. dymaumpeia, B.JL
Kponrays — M: «IIpocsemenue», 2015

9. Amare6pa. 9 wimacc:  KOHTPOJIBHO-HU3MEPHUTENBHBIC  MaTepUaibl
/coctaButens JI.U. MapteimoBa — M: OOO «BAKOy, 2019.
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