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AJIATITUPOBAHHAS PABOYAS ITPOI'PAMMA 110 AJITEBPE
NI 00YUYAIOIIUXCS € 32/1ePKKOIl ICUXHYECKOT0 Pa3BUTHS
(BapuanT 7.2)

IosicHuTeIbHAA 3aMUCKA
AnantupoBaHHas pabodas mporpamma (BapuaHT 7.2) 1o mnpeamery Asredpa agas 5-9
KJIACCOB COCTaBJICHA HA OCHOBAHUU:
. Oenepanbhblii 3ak0oH «O0 oOpazoBanuu B Poccuiickoit ®Denepanum» OT

29.12.2012 roga Ne 273-®3 (penmakiusi ot 02.06.2016, ¢ u3M. U J0mM., BCTYI. B CHIIY C
01.07.2016). Pemakmus ot 19.02.2018 (¢ u3m. u gom. BTy B cuiy ¢ 06.03.2018);

. [Ipukaz  MwunucrepctBa  obOpazoBanusi  Poccuiickori ~ ®emepamuu  OT
05.03.2004r.Ne1089 «OG6 yrBepxkaeHun @DenepaqbHOr0 KOMIIOHEHTA I'OCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M CpPETHETO
(monnoro) o6paszoBanusi» (B pexa. [IpukazoB MuonoOpuayku Poccuiickoit @enepauuu OT
03.06.2008r. Nel164, ot 31.08.2009r. Ne320, ot 19.10.2009r. Ned27, ot 10.11.2011r. Ne2643,
o1 24.01.2012r. Ne39, ot 31.01.2012r. Ne69, ot 23.06.2015r. Ne609, ot 07.06.2017r. Ne506).

. [Tpuxkaz MunoOpnayku P.®@ ot 19.12.2014 Nel598 «OO6 yrBepxaeHUU
denepanbHOrO  TOCYIApCTBEHHOTO  CTaHAapTa  HayalbHOTO  o0miero  obpazoBaHus
0o0ydJaroumxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMUA  3JI0POBbs»  (3aperucTpupoBaH
Muntoctom P® 03.02.2015r Ne35847)

. [Tpukaz MunuctepctBa oOpa3oBanust u Hayku Poccuiickoit ®enepauuu ot

09.03.2004r. Nel312 «OO6 ytBepxkaeHuu ¢denaepaibHOro 0a3UCHOrO Y4eOHOro IlaHa |
IPUMEPHBIX Y4eOHBIX IUIAHOB Ji1 00pa3oBaTelibHbIX yupexxaeHuil Poccuiickoit denepanuu,
peanu3yromux nporpammsl  obuero oOpazoBanHusi» (B pen. IlpuxazoB MuHoOpHAyKH
Poccuiickoit @enepannu ot 20.08.2008r. Ne241, ot 30.08.2010r. Ne889, ot 03.06.2011r.
Ne1994, ot 01.02.2012r. Ne74).

. [Tpuka3 Muno6puayku Poccun Ne 345 ot 28 nexabps 2018 r. "O denepanbrom
nepeyHe y4yeOHUKOB, PEKOMEHJYeMBIX K MHCIOJIb30BAaHUIO MPH pean3alliil HMEIOIIUX
rOCYyJapCTBEHHYIO aKKpEAMTAI[MI0 O0O0pa30BaTEeNIbHBIX IPOrpaMM HayaJbHOTO OOLIETo,
OCHOBHOTO O0IIIEeT0, CpeHEro 00IIero oopazoBanus'.

. ITpuxaz MunucrtepctBa Ilpocsemenuss or 08.05.2019 Ne 233 «O BHeceHuu
U3MEHEeHHH B (eiepalibHBIN TIepeueHb YIeOHMKOB, PEKOMEH/IOBAaHHBIX K UCIIOJIb30BAHHIO TIPH
peamu3ani  MMEIOIUX TOCYIAapCTBEHHYIO AaKKPEIUTAUI0 00pa30oBaTENbHBIX IPOrpaMM
HayaJIbHOT0 00IIEro, OCHOBHOI'O O0IIEro, CpeHero oouiero o0pa3oBaHusl.

. [Tucemo /lemaprameHTa rocyJapCTBEHHOM MOJIMTHKYU B cepe BOCHUTAHUS J1eTeH
u MoJosiexu «O HammpaBIeHUN METOANUYECKUX pekoMeHaanuii» Ne09-1762 ot 18.08.2017r.

. KoHuenmnus AyXOBHO - HPAaBCTBEHHOIO pa3BUTHS M BOCIHUTAaHUSA JIMYHOCTHU
rpaxzaanuHa Poccun.

. CaHuTapHO-AIUAEMHUOJIOTHYECKUMU  NpaBwiaMu W HopMaruBamu  CanllnH
2.4.2.2821-10 «CaHUTapHOIIUAEMUOJIOTHYECKUE TPEOOBAaHUS K YCIOBUSM MU OpraHU3aluu
o0yuyeHHsT B 0O0IIe00pa30BaTENbHBIX YUPEKICHUSIX», YTBEP)KICHHBIMH I1OCTAHOBICHHEM
['maBHOrO rOCYIapcTBEHHOrO0 caHUTapHOTOo Bpaya Poccuiickont @epepanuu ot 29.12.2010r.
No 189 (c m3menenusimu u ponosHeHHs MU OT 29 utoHs 2011 r., 25 nmexabps 2013 1., 24
HOsA0ps 2015 1.).

. ITocraHoBneHne [ 7MaBHOrO TOCYIapCTBEHHOIO CaHUTapHOro Bpadya P® or
10.07.2015 Ne 26 «O6 yrBepxknenun CanlluH 2.4.2.3286-15 «CanutapHo-
SIUAEMUOJIOTHYECKHE TPeOOBaHUS K YCJIOBHSIM M OpraHM3alMi OOY4YE€HUs U BOCIIUTAHUS B



OpraHMU3aIMsaX, OCYILECTBISIONIMX O00pa30oBaTEeNIbHYIO NEATEIbHOCTh MO aJalTHPOBAHHBIM
OCHOBHBIM 0011e00pa30BaTeIbHBIM TporpaMMaM JUisi OOydYaromuXcsi ¢ OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3710pOBbsi» (3apeructprupoano B Muntocte Poccun 14.08.2015 Ne38528);

. Konnenmus pa3Butusi MaTeMaTH4ecKoro oopasoanus B Poccuiickoit deneparmm.

. [Tucemo JlemapTameHTa rocyJapCTBEHHOH MOJIMTHKHU B cepe BOCIUTAHUS JIETEH
1 MoJoiexxH «O HampaBJICHUU METOAUYECKUX pekoMeHaanuii»y Ne09-1762 ot 18.08.2017T.

. [Iporpamma pazsutust MAOY COII Ne 37 r. Tomcka

. AnanTtupoBaHHas OCHOBHas oOpa3oBaTelibHash MporpaMma OCHOBHOTO OOIIEro
obpa3oBanus (Bapuant 7.2) MAOY COII Ne 37 r. Tomcka.

. YeraB MAOY COLII Ne 37 r. Tomcka

. [Iporpammel o matematuke, 5—9 kiaccel noa peaakuuedn A.I'. Mepsnska, B.b.
[Tomonckoro, M.C. Skupa, E.B. Bynko. - M.: Bearana-I'pag, 2017.
. YMK, pa3paboTaHHbIii aBTOPCKUM KOJJIEKTHBOM TI0JI pyKoBoAcTBoM A.l.

Mep3nsk ¥ Op. A7 peanu3alid OCHOBHOM 00pa3oBaTeNbHOM IMPOrpaMMbl OCHOBHOTO
ob1ero oopazoBanus 1o ajredope B 7-9 kinaccax.

OCHOBHBIM y4eOHBIM OCOOHEM /sl 00YYAKIIMXCH ABJISICTCH:

A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Skup. YueOuuk «Anredpay, 7 kiacc. — M.:
Benrana-I'pad, 2019.- 270 c.

A.I'. Mepansk, B.b. [Tononckuit, M.C. Sxup. Yuebnuk «Anredpa», 8 kimacc. — M.:
Benrana-I'pad, 2018. - 256 c.

A.T'. Mep3isik, B.B. TTononckwmii, M.C. Sxkup. YueOnuk «Anredpar, 9 kimace. — M.:
Benrana-I'pad, 2019. - 318 c.

st o6yuenus B 7 — 9 kiaccax BeIOpaHa cojieprKaTeNbHas JTUHUS, pacCunTaHHas Ha 3
rojia. YueOHbBIM MJIaHOM IIKOJIBI Ha y4eOHbI roj BeiaeneHo 306 yaca: 7 kiaace — 102 yacos
(3 uaca B Hexenro), 8 kiaace — 102 yacos (3 yaca B Hexesn10), 9 kiaace — 102 yacos (3 yaca
B Hejen). CocTaBUTeNeM MPOrpaMMbl, IPETyCMOTPEHO TEMAaTUYECKOE MIIaHUPOBAHUE,
paccuuTaHHOE Ha 3 yaca B HeleJdI0.

Cogepxanne Kypca aaredpsl B 7-9 Kkimaccax NpeACTaBICHO B BUIE CIEAYIOIIUX
paznenoB: «Anrebpa», «YHuciaoBble MHOXKECTBa», «DYHKIHMHN», «DJIEMEHTbl MNPUKIATHOU
MaTeMaTUKN», «ANre0pa B HICTOPUUYECKOM PA3BUTHM

Conepxkanne paznena «Anredpa» QGopMHUpPYET 3HAHUS O MaTEeMAaTHYECKOM S3BIKE,
HEOOXOMUMBIC JUIS PEHICHHs MaTeMaTH4YeCKUX 3a/ay, 3aJad U3 CMEXHBIX JUCIMILIUH, a
TaKkKe TPAKTUYECKUX 3adad. M3ydeHuwe wmatepuasia CrmocoOCTBYeT (HOPMUPOBAHHUIO Y
yyalmxcs MaTeMaTH4eCcKOro armapara pelieHds 3a/ad C MOMOIIbI0 YpaBHEHHH, cucTeM
YpaBHEHUH U HEPABEHCTB.

Matepuan JgaHHOrOo  pasfena TpeICTaBIeH B  aclekTe, CIocOoOCTBYIOIIEM
(hOPMHUPOBAHMIO Y YUAIITMXCSI YMEHHSI TIOJIB30BAThCs anroputMamMu. CyIecTBEHHAs pOJib IPH
9TOM OTBOJAMUTCA PA3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS — BaXXHOW COCTaBIISAIOIIEH
WHTEJUICKTYaJIbHOTO Pa3BUTHS YEJIOBEKa.

Copepxanne pasnena «YuciIoBblE MHOXKECTBA» HAIEJICHO HAa MaTeMaTUYeCKOe
pa3BUTHE yJamuxcs, JOpMUPOBAHNE Y HUX YMEHHS TOYHO, CKATO M SICHO MU3JIaraTh MBICITH B
YCTHOH W THUChMEHHOW peun. Martepuan pasfena pa3BUBaeT MOHATHE O YHCIE, KOTOPOe
CBSI3aHO C M3YYCHHUEM JICUCTBUTEIHHBIX YHCEIL.

Llenp comepkanmsi pasfena «DyHKIUU» - TONYYCHHE NIKOJbHUKAMHU KOHKPETHBIX
3HAHUK O (QYHKOMM KaKk BaKHEHWIIEH MaTEeMaTHYECKOW MOJENH ISl OMHCAHUS W
MCCJIEI0BAHMS MPOIECCOB U SIBIIEHUN OKpYyXkatoiiero Mupa. COOTBETCTBYIOIIMM  MaTepua



CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS U TBOPUECKUX CIIOCOOHOCTEH ydYaluxcs, YMEHUIO
UCTIONIb30BATh PA3JINYHBIC SI3BIKM MaTEMAaTHKH (CIIOBECHBIH, CHMBOJIMYECKUH, rpaMuecKuii).

Copneprxanue pazzena «JEMEHTHI IPUKIATHON MAaTEMaTHKN» PACKPBIBAET MPUKIIAJIHOE
U TPAKTUYECKOE 3HAYeHHE MaTeMaTHKHM B COBPEMEHHOM MHUpe. MaTepuan JaHHOTO pasjelna
CHOCOOCTBYeT (OPMHPOBAHUIO yMEHHUS TIPEACTABIATh W AHATU3UPOBATh PA3TUYHYIO
UH(OpPMAIHIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa B HCTOPUYECKOM pa3BUTHUM» MpEAHA3HAYEH sl (HOpMUPOBAHHUS
IPE/ICTaBICHUN O MaTeMaTHKe KaK YacTH YeJIOBEUECKOW KYNIbTYpBI, A OOIIEro pa3BHTHUS
HIKOJBHUKOB, CO3JJaHUS KYJIbTYPHO-UCTOPUYECKOH cpesibl 00yUeHHS.

B opranmzanuu y4eOHO-BOCIIUTATENIFHOTO IPOIECCa BaKHYIO POJb UTPAIOT 3aJadi.
OHM SBIAIOTCA W LENbIO, M CPEICTBOM OOydeHHs. BakHBIM YCIIOBHEM MpaBHIbHOU
OpraHM3aLUH 3TOTO IMPOIIEeCcCa SBISETCS BEIOOP PAllMOHATIBHON CHCTEMBI METO/IOB ¥ IIPUEMOB
o0yueHus, cnenn(uKN perraeMbIx 00pa3oBaTeIbHBIX U BOCITUTATEIBHBIX 33/1a4.

Henbro wu3ydyeHuss Kypca aaredpsl B 7 - 9 Kiaccax sBISETCS pPa3BUTUE
BBIUUCIIUTENbHBIX YMEHUH JO YPOBHS, IO3BOJISIOIIENO YBEPEHHO HCIOJIB30BaTh WX IpHU
pelIeHUH 3ajad MaTeMaTHKH M CMEXHBIX IPEIMETOB, YCBOCHHE almapara ypaBHEHUH U
HEpaBEHCTB KaK OCHOBHOI'O CpEACTBa MAaTEeMAaTHYECKOIO MOJCJIMPOBAaHUS  3a7ad,
ocyllecTBieHUe (YHKIMOHAJIBHOM NOJArOTOBKM IIKOJAbHUKOB. Kypc xapaxkrtepusyercs
HOBBIIIEHUEM TEOPETHYECKOI'O  YpPOBHS  OOYyYeHHUs, IIOCTENIEHHbIM YCHJIMEM  DPOJIU
TEOPETUYECKUX OO0OOUIEHU U JeAYKTHBHBIX 3aKJIIOUEHUHM, a Takke olecrneuynBacT
ypoBHeBYI0 nuddepenumannto. IlpuknanHas HanpaBiIeHHOCTh PAcKpbIBA€T BO3MOXKHOCTb
U3y4aTh U pelaTh NPaKTUYECKUE 3a/1a4H.

3apaum kypca aaredopnl B 7 — 9 kiaccax:

1)  ¢dopmupoBaTh NpPAKTUYECKHE HABBIKH BBIMOJHCHUS YCTHBIX, HMHChMEHHBIX,
MHCTPYMEHTAJIbHBIX BbIUMCIICHU;

2)  OBIIAJICHUE CUMBOIMYECCKUM SI3BIKOM alreOpbl;

3)  BeIpabaTbIBaTh (OpPMaNBHO-ONIEPATHBHBIC ATeOpanYecKue YMECHUS U TIPUMCHSTh
UX K PEIICHUIO MATEMAaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4;

4)  HAyYHTBCS HCIOJIb30BaTh (YHKIMOHATBHO-TpAUUECKHE TPEACTABICHUS IS
ONMCAHHU U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

5)  NOJYYUTH MPEJCTABJICHHS O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE
U O Pa3IUYHBIX CIIOCO0AaX MX M3y4eHMs, 00 OCOOCHHOCTSIX BBIBOJOB M NPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

6) mnpomoKaTh BeIpAOATHIBATH YMEHHUSI BBIONHSATD ICHCTBHS HAJl CTEIICHSIMU;

7)  HAy4YUThCS COCTaBJISATh W HCIOJB30BaTh QJITOPUTMBI M AITOPUTMUYECKHUEC
IpenucaHus pH peleHUH 3ajay;

8)  Hay4MTbCS BBINOJHATH ICHCTBUS HAJl MHOTOUICHAMHU;

9) HayuyuThCSA peIIaTh CHCTEMbl PA3IMYHBIX YPABHEHHUH M HPUMEHSTh HUX IIPH
pELIeHNH TeKCTOBBIX 33/1a4;

10) mMO3HAKOMHUTBCS C  HA4YaJdbHBIMH  MHOHSITHUSIMH, HWACSIMA M METOJaMH
KOMOMHATOPUKH, TEOPUU BEPOSATHOCTU U CTATUCTUKH.

Takum oOpa3oMm, B XO0/i€ OCBOEHHS COJAEp)KAaHUS Kypca, OoOydaromuecs IOIy4aroT
BO3MOYKHOCTB!

- pa3BUTh NPEACTABICHUS O YUCJIE M POJU BBIYMCICHHN B YEIOBEYECKOM IPAKTHUKE;
chopMHUpOBaTh [IPAKTUYECKUE  HABBIKM  BBIINOJHEHUS YCTHBIX, MIACbMEHHBIX,
WHCTPYMEHTAJIBHBIX BBIUMCIEHUHN, PAa3BUTh BBIYUCIUTEIBHYIO KYJIbTYPY;

- pa3BUTh MPOCTPAHCTBEHHBIC MPEACTABICHUS M M300pa3UTENIbHBIE YMEHUS, OCBOHUTH
OCHOBHBIE NIOJIYYHTh MPEACTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MUPE



" 0 pa3IMYHbIX cn0c06ax HUX HU3YUCHUA, 06 OCO6€HHOCT$IX BBIBOIOB U IMPOTrHO30B, HOCAIIINUX
BEPOATHOCTHBIN XapaKkTep;

- Pa3BUTL JIOTMYCCKOC MBIIUICHUEC W PEYb — YMCHHUC JIOTUYCCKU O6OCHOBBIBaTb
CYXKICHHSI, IPOBOJUTH HECTIOKHBIE CHCTEMATU3aUH, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIb30BaTh PA3JIMYHbIC S3bIKM MAaTEMaTHKU (CIOBECHBIM, CUMBOJIMYCCKHMA, rpadraeckuii)
JUTSL WJUTIOCTPAIUH, UHTEPIIPETAINK, apTyMEHTAllUU U I0Ka3aTeIbCTBa;

- cOpMHUPOBATH MPEJICTABICHUS 00 M3y4aeMbIX MOHSATHSAX U METO/aX KaK BaKHEUITHX
CpEeICTBAaX MaTeMaTHYECKOT0 MOJIETIMPOBAHUS PeaIbHBIX MPOIIECCOB U SBJICHHUIA.

IIcuxosoro-negarornyeckasi xapakrepucruka yyammxces ¢ 311P

Kareropust oOywaromuxcs c¢ 3IIP - Hambonee MHOTOYMCIECHHAsh Cpeau JIeTel C
OrpaHUYEHHBIMU BO3MOXKHOCTAMHU 370poBbi (OB3) M HeogHOpoaHas mo cocTaBy Ipymma
mKoJIbHUKOB. Cpeau npuuuH Bo3HMKHOBeHHs 3IIP moryt ¢urypupoBaTh opranmveckas
u/wim  (QyHKOUOHAJIBbHAs  HEJOCTaTOYHOCTb  LEHTPAJbHOM  HEPBHOM  CHCTEMBI,
KOHCTUTYLIMOHAJIbHBIE daxTopsl, XPOHUYECKHE COMAaTHUYECKue 3a0o0JeBaHus,
HEOJaronpusATHbIE YCJIOBUS BOCHUTAHUA, IICUXHYECKas U COLMAIbHAs JACNpHUBALUA.
[TomobHOE pa3HOOOpa3ue HTHOJIOTHYECKHX (AKTOPOB OOYCIOBIMBACT 3HAYUTEIBHBIN
JIMana3oH BbIPXEHHOCTU HAPYIIEHUH - OT COCTOSHHMM, NPHUOIMKAIOIMIMUXCS K YPOBHIO
BO3PAacTHON HOPMBI, 10 COCTOSIHHUM, TPeOYIOIKX OTIPaHUYEHHSI OT YMCTBEHHOM OTCTAJIOCTH.

Bce yuammecs ¢ 3I[IP wucnbIThIBalOT B TOH WM MHOM CTENEHU BBIPAKEHHBIE
3aTpyZIHEHUS] B YCBOCHMHM YYE€OHBIX MPOTpaMM, OOYCIIOBJIEHHBIE HEIOCTATOYHBIMU
IIO3HABATEJIbHBIMU CHOCOOHOCTSMH, CHELM(PUUECKMMU PACCTPOMCTBAMH ICUXOJIOIMYECKOTO
pa3BUTHs (ILIKOJIBHBIX HABBIKOB, PEUU M Jp.), HAPYILICHUSIMH B OpraHU3alMU AESTEIbHOCTU
u/wim nosefeHusa. OOummMu ans Becex oOywaromuxcs ¢ 3P sBisrorcs B pa3HO#l creneHn
BBIp)KEHHBIC HEJJOCTATKH B ()OPMHUPOBAHUHU BBICIINX MCUXUYECKUAX (DYHKIIHA, 3aMeICHHBIN
TeMn JU00 HEPaBHOMEPHOE CTAHOBJIEHHE I103HABATEIbHOM JEATENBHOCTH, TPYAHOCTU
IPOU3BOJIBHONW camoperymsiuuu. JlocTaTOyHO dYacTo 'y 0O0ydYaroIIMXCs OTMEYaroTCs
HapyLICHUsT pEueBOM U MEJIKOM pyYyHOH MOTOPUKH, 3PUTEIBHOTO BOCHPUATHS U
IPOCTPAHCTBEHHOW OPUEHTHPOBKH, YMCTBEHHOW pabOTOCTIOCOOHOCTH M 3MOIMOHAIBLHOU
cdepsl.

AOOII 00O anpecoBana obyuaromumcs ¢ 3IIP, koTopble XapakTepu3ylOTCs YPOBHEM
pPa3BUTHS HECKOJIBKO HMXKE BO3PACTHOW HOPMBI, OTCTABAHUE MOKET IPOSBIATHCSA B LIEJIOM
WIM JIOKQIbHO B OTAENBHBIX (YHKUIUAX (3aMeAJeHHBIH TeMn JH00 HEepaBHOMEPHOE
CTaHOBJIEHUE TIO3HABATENIbHOM eATeIbHOCTH). OTMEUaIOTCsl HapyILIeHUs] BHUMAHUS, TAMSTH,
BOCHPUATUS U JIp. TO3HABAaTEJIbHBIX IPOLIECCOB, YMCTBEHHOM pabOTOCIOCOOHOCTH U
LIEJICHAIIPABJIICHHOCTH JESTEIbHOCTH, B TOM WM WHOW CTENEHU 3aTPYAHSIOIIME YCBOCHHE
HIKOJIbHBIX HOPM M ULIKOJIbHYIO aJanTaiuio B 1enoM. [Ipon3BoIbHOCTH, CaMOKOHTpPOIb,
CaMOpEryJIsIUs B OBEJCHUM U JIEATEIbHOCTH, KaK MPaBmiIo, CPOPMHUPOBAHBI HEJJOCTATOUHO.
O0y4aeMOCTh YAOBIETBOPUTENbHAS, HO YAaCTO M30MpaTeNbHas M HEyCTONYMBasi, 3aBUCALIAs
OT YPOBHSI CIIO’)KHOCTH U CYOBEKTUBHOW NMPHUBIIEKATEIIbHOCTH BUAA JIEITEIBHOCTH, a TAKXKE OT
AKTyaJIbHOTO 3MOIMOHAIIBHOTO COCTOSIHUS.

VY naHHOWM KaTteropuu OOydarOUIMXCS MOXeET ObITh cHenuduyeckoe paccTpolCTBO
YTEHMs, TUCbMa, apu(PMETUUECKIX HABBIKOB (IUCIIEKCHS, TUCTpadusi, TUCKAIbKYINS), a TaK
K€ BbIp@)KEHHBIE HAPYILICHUsS BHUMAHUS M PabOTOCIIOCOOHOCTH, HApYIIEHUS CO CTOPOHBI
JBUTATEIbHOU c(hephl, NPENATCTBYIOIINE OCBOCHUIO POTPaMMbl B TOJIHOM 00beME.

Oco0bie o0pa3oBaTesibHbIe OTPeOHOCTH 00yuaromuxcsi ¢ 3[TP

. 0053aTeNbHOCTh ~ HEMPEPBHIBHOCTH  KOPPEKIIMOHHO-Pa3BUBAIOIIETO  IIpolecca,
pean3yemMoro yepes cofepxaHue MpeaMer. ..
= oOecrieyeHne 0CO0OH  NPOCTPAaHCTBEHHOW W BPEMEHHOW  OpraHu3aluu

00pa3zoBaTenbHON CpeAbl ¢ Y4eTOM (PYHKITMOHAIBHOTO COCTOSHUS IIEHTPAIbHOW HEPBHOU



cucremsl (LIHC) u HelipoaguHaMUKN TICUXHYECKUX IporieccoB ooydatomuxcs ¢ 3I1P (6bicTpoit
HCTOIIAEMOCTH, HU3KOM paboTOCIIOCOOHOCTH, TOHM)KEHHOTO O0IIIeT0 TOHyCa H JIp.);

. ru0Koe BapbUpOBaHUE OpraHU3aIMM Tpolecca 00yUYEeHHUs MyTeM HCIOIb30BAHUS
COOTBETCTBYIOIIUX METOAMK M TEXHOJIOTHUI;

. YIPOIICHUE CHCTEMBbI Y4eOHO-TIO3HABATENbHBIX 3a/la4, PElIaeMbIX B IpoIecce
o0pa3zoBaHus;

. OopraHuzaisi mporecca OOydeHHs C y4eTOM CHEeIU(HKH YCBOCHHS 3HAHUH,
yMeHUH U HaBbIKOB oOydwaromumucs c¢ 3IIP ("momaroBom» mnpeabsBIeHUH MaTepuaa,
JIO3UPOBAaHHOM IIOMOIIM B3pOCJIOr0, MCIOIb30BAaHUM CHEIHAIBHBIX METO/0B, NPUEMOB M
CPEICTB, CIIOCOOCTBYIOIIMX KaK 00IIeMy pa3BUTHIO OOydYaromlerocs, Tak M KOMIICHCAI[UU
WHJUBUIyaJIbHBIX HEJOCTATKOB Pa3BUTH);

= HarJsIHO-JIeCTBEHHBIN XapakTep cojiepaHus 00pa3oBaHus;

" pa3BUTHE IO3HABATENBHOU JesATeNibHOCTH oOydatommmxcsi ¢ 3[IP kak OCHOBBI
KOMIIEHCAIMH, KOPPEKIUU U NPO(UITAKTUKYA HApyLICHUH;

. oOecrieueHHe  HENPEPhIBHOIO  KOHTPOJS 32  CTAHOBJIEHHEM  ydeOHO-

IMO3HaBaTEIILHOM JACATCIIBHOCTH o6yqafomeroc>1, MMPOAOJIKAOIIETOCA 10 JOCTHXKCHUA YPOBHA,
IMMO3BOJIAIOUICTO CITPABJIATHCA C y‘IC6HI)IMI/I 3aJaHuAMHU CaMOCTOATCIBHO,

. IOCTOSIHHAsI TIOMOILb B OCMBICICHUM W PACIIMPEHUU KOHTEKCTAa YCBaMBAaEMbIX
3HAHUH, B 3aKPEIUICHIUH U COBEPIICHCTBOBAHUN OCBOCHHBIX YMEHHUIA;

. crienuanbHoe O0y4eHHe «IIepeHOCY» C(HOPMUPOBAHHBIX 3HAHMW M yYMEHHU B
HOBBIE CUTYAIH B3aMMO/ICHCTBHS C ACHCTBUTEIBHOCTBHIO;

. HEOOXOIMMOCTh TOCTOSHHOM aKTyalu3alllid 3HAHWH, YMEHUH U 000psSeMbIX
00LIECTBOM HOPM IIOBEJICHUS;

. IOCTOSIHHOE ~ CTUMYJIMPOBAHUE II03HABATEIIFHONH aKTHBHOCTH, MOOYX/IEHHE
UHTEpeca K ce0e, OKpyKaroleMy IpeAMETHOMY U COLIMATBHOMY MUPY;

. UCIIOJIb30BAHUE  MPEUMYILECTBEHHO  TO3UTHBHBIX  CPEICTB  CTHUMYJISIHU
JeSITeTbHOCTH U TIOBECHUS;

. KOMIUIEKCHOE COIPOBOXJICHHE, TapaHTHPYIOIIEe IONydYeHHEe HEOOXOIMMOro

JICYCHUSI, HAIIpaBJIEHHOTO Ha ynyuiieHue aesreabHoctd [IHC u Ha koppekiuio noBeaeHus, a
TaKkKe CrelnuagbHas TMCUXOKOPPEKIIMOHHAs TIOMOIlb, HaNpaBlieHHas Ha KOMIIEHCAIHIO
ne(UIUTOB SMOIMOHAIBHOIO pa3BUTUS U (OPMUPOBAHHE OCO3HAHHON CaMOpEeryJsluu
MMO3HABATEIIbHON JCATETHPHOCTH U TTOBECHUS;

- criequaJibHad MCUXOKOPPCKIHOHHAA IMOMONIb, HallpaBJICHHAd Ha q)OpMI/IpOBaHI/Ie
CIIOCOOHOCTH K CaMOCTOSITENIbHON OpraHu3aluyd COOCTBEHHOMW NEATENBHOCTH M OCO3HAHHIO
BO3HHUKAIOIIUX TPYAHOCTEH, GopMUpOBaHNE YMEHUS 3alpalliBaTh U UCIOIH30BATh MOMOIIIb
B3pOCIIOTO;

- PasBUTUC U OTpa6OTKa Cp€ACTB KOMMYHHKAILIUK, HNPHUEMOB KOHCTPYKTHBHOI'O
OoOIIeHNs] W B3aUMOJICHCTBUSL (C WIEHAMHU CEMbH, CO CBEPCTHHUKAaMH, C B3POCIBIMH),
(dbopMUPOBaHNE HABBIKOB COIMAIBLHO OJ00PSIEMOTO MOBEICHUS, MAKCHMAIILHOE PACIIMPEHUE
COITMATHPHBIX KOHTAKTOB;

. oOecrieueHHe B3aWMOJCHCTBHS CEeMbH H  00pa30oBaTEILHOTO  YUPESKICHUS
(opranuzanus COTPYJHUYECTBA C POTUTENSAMH, AaKTUBU3ALUA PECYPCOB CEMbH IS
(GOopMHUPOBAaHUS COLMAIBHO AaKTUBHOM MO3UIUH, HPABCTBEHHBIX M OOIIEKYIbTYPHBIX
LIEHHOCTEM).

NapuBuayanbHbie oco0bie 00pa3oBaTe/bHbIC IOTPEOHOCTH:

. Ocobas popma opranm3zanuu arrecTanuu (B MaJOW TpyIie, HHANBUIYAJIbHO) C
y4eTOM OCOOBIX 00pa30BaTENbHBIX TOTPEOHOCTEH W WHIMBHIYaJIbHBIX OCOOCHHOCTEH
o0ydaromuxcs;

. [TpuBbIyHas 0OCTaHOBKA B KJIacCe;

. AnanTUpoBaHUE  UHCTPYKIUU C  YUYETHOM  OCOOBIX  0Opa3oBaTeIbHBIX
noTpeOHOCTEH U MHAMBUIYAIBHBIX TPYAHOCTEH o0ydaromuxcs (yrnpouieHue GopMyIupoBOK



M0 TPaMMaTHYEeCKOMY M CEMaHTHYeCKOMY odopmiieHHIo (YIpOIIEHHEe MHOT03BEHLEBOM
MHCTPYKIMU TIOCPEICTBOM JIEJICHHUsI €€ Ha KOPOTKHE CMBICIOBBIE EAMHMIIbI, 3aJarollne
MO3TAITHOCTh BBIMIOJIHEHUS 3aJIaHUsl, JOMOJHUTEILHOE MPOYTreHUE TEeIaroroM MUCbMEHHOMN
MHCTPYKIUHU BCIYX B MEJJICHHOM TeMII€ C YeTKMMH CMBICIIOBBIMH aKIICHTaMH );

o AanTHpoOBaHUE TEKCTa 3aJlaHdus C y4eTOM OCOOBIX 00pa30BaTEIBHBIX
NOTpeOHOCTE M HMHIMBUIYaJbHBIX TPYAHOCTEH oOy4aroummxcs (4eTkoe OTTpaHHuYeHue
OJIHOTO 3aJ]laHusl OT JPYroro, ynporieHne GopMyIupOBOK 3aJaHUs 110 TPaMMaTHYECKOMY U
CEMaHTUYECKOMY O()OPMIICHHIO);

. [Ipu  HeoOXxomuMocTH mpeaocTaBieHHe AUGGEPCHIMPOBAHHONW  MTOMOIIH
CTUMYJIHpYIONIeH (0100peHue, SMOIMOHATBHAS MOICPIKKA), OpraHu3yoIIel (TpuBIeYCHNE
BHHUMAaHUs, KOHIICHTPUPOBAHUE Ha BBIMIOJIHEHUE PabOThI, HATOMUHAHUE O HEOOXOAMMOCTH
CaMOIIPOBEPKH ), HAPABIISIONIEH (IOBTOPHOE Pa3bsiCHEHNE HHCTPYKIIUU K 33/IaHUI0);

o VYBenuueHue BpeMEHHU Ha BBIIOJIHEHUE 3aJaHUi

. Bo3mokHOCTE Opranu3anuu Kopotkoro nepepbisa (10-15 MuH.) npu HapacTaHuH
B MIOBE/ICHUU peOeHKa MPOSBICHUI YTOMIICHHS, UCTOILIEHUS

o HckitoueHre HEraTUBHBIX PEaKUMM CO CTOPOHBI MEAarora, HEIOMyCTUMOCTb

CUTYaIUH, TPUBOJIAIINX K YMOIIMOHAILBHOMY TPAaBMUPOBAHHIO PEOCHKA.

Koppeknuonnsie 3a1aun:

1.OcymiecTBisITh WH/IMBUyaJIbHO-OPUEHTHPOBAHHYIO TICHXOJIOTO-MEIUKO-
NEearorMyeckyl0 MOMOINb OOy4JaromMMCs C YY4eTOM HX OCOOBIX 00pa30BaTENbHBIX
MOTPEOHOCTEH;

2.00ecreunTh MUHUMHA3AIMIO HETAaTUBHOI'O BIIMSHUS OCOOEHHOCTEH MMO3HABAaTEIbHON
nesTeNbHOCTH o0ydaromuxcs Ha ocBoenue umu AOOIT OOO0;
3.006ecneunTh B3aUMOCBS3b YPOUHOI, BHEYPOUHON U BHEIIKOJIbHOW JAESITEIbHOCTH.

MecTto y4eOHOro npeamera B y4eOHOM ILIaHe.

CornacHo y4yeOHOMY IJIlaHY Ha HM3y4eHHE aireOpbl Ha YPOBHE OCHOBHOTO OOIIETro
obOpasoBanust oTBoauTcs He MeHee 306 4. u3 pacuera 3 4. B Henento ¢ 7 mo 9 knacc. Anredpa
u3yyaercs B oobeme 3 4. B Henento, Bcero 306 u.

OTIUYHUTENBHBIMA Y€PTaMHU JTaHHOW TIPOTPAMMBI SIBIISIETCS Pa3HOYPOBHEBBIM MOIXO/ B
00y4eHHH MaTeMaTHKe, IPU KOTOPOM KaXKIbli 00y4aromuiicss UMEEeT BO3MOKHOCTh OBJIAJIETh
y4eOHBIM MaTepualioM B 3aBHCHMOCTH OT €ro CcHnocoOHOCTEH © WHAMBHIYaTbHBIX
ocobeHHocTel. Pa3HOypoBHEBBIH MMOX0J B OOYYEHHH IO3BOJISIET CO3/1aBaTh CHUTYALUIO
YCIIEIIHOCTHA JUIS KaXKJOTO YYEHHWKa, TOBBIMIACT YYEeOHYI0 MOTHBALMI0O W HWHTEpEC K
IpeIMETy.

1. Tlnanupyemble pe3y IbTaThbl

O01eyuyeOHbIe yMEHUsI, HABBIKH H CIIOCO0BI 1eATEJIbHOCTH

B xozxe npenoiaBanusi MaTeMaTUKU B OCHOBHOI 1IKo0JIe, pabOTHI HaJl OPMUPOBAHUEM Y
00yJaromuxcsi TEPeYUCICHHBIX B TPOrpaMMe 3HAaHUM W YMEHHH, CIIEAyeT oO0pamiarh
BHUMaHME Ha TO, 4YTOObl OHM OBJAJEBAJM YMEHHUAMHU OOILIEYy4eOHOro Xapakrepa,
pa3HoO0pa3HBIMU CIIOCOOAMHU €S TEIBHOCTH, IPUOOPETATH OIBIT:

- TUIAHUPOBAHMUSA M OCYILIECTBICHHS AITOPUTMUYECKOH NESATEIbHOCTH, BBIOJHEHUS
3aJJaHHBIX ¥ KOHCTPYWPOBAHUS HOBBIX aJITOPUTMOB;

- peleHus pa3HOOOPa3HBIX KJIACCOB 33/1a4 M3 PA3IMYHBIX Pa3J/iesoB Kypca, B TOM YUCIIe
3a1a4, TpeOyIONINX MOUCKA ITyTH B CIIOCOO0B PEIICHHS;

- MCCJIE0BATENbCKON JesITEeNbHOCTH, Pa3BUTHS HAEH, MPOBEIEHUS HKCIEPUMEHTOB,
0000111eHuS, TOCTAHOBKHU U (POPMYIHPOBAHUS HOBBIX 3a/1a4;

- SICHOTO, TOYHOT'O, I'PAaMOTHOT'O U3JI0XKEHHsI CBOMX MBICIEH B YCTHOW M NMUCbMEHHOU
peuYH, HWCIOJIh30BAHUS PA3JMYHBIX S3BIKOB MAaTEMAaTHUKH (CIOBECHOTO, CHMBOIMYECKOTO,



rpau4eckoro), CBOOOIHOIO Iepexoja C OIHOIO sA3bIKa Ha APYrod IJs WIUTIOCTPAIUH,
MHTEPIIPETALMN, apTYMEHTALUU U I0Ka3aTeNbCTBa;

- TIPOBEJCHMSI JOKA3aTENbHbIX PACCYXIECHUN, apryMEHTALUN, BBIABUKEHUS TUIIOTE3 U
UX 00OCHOBAHMS,

- MOMCKA, CUCTEMAaTH3alluY, aHajIu3a U Kiaccu(ukauuu HHPOPMAIIUH, HCIOIb30BaAHHS
pa3sHOOOpa3HbIX MH(MOPMALMOHHBIX HCTOYHMKOB, BKJIKOYas YYEOHYH0 U CIPAaBOUYHYIO
JUTEPATypy, COBPEMEHHBIE HHPOPMALMOHHBIE TEXHOJIOTHH.

Copnepxanue ¥ METOAMYECKHH ammapar y4eOHMKOB CIIOCOOCTBYIOT (POPMHUPOBAHMIO Y
00y4aromuxcst JUYHOCTHBIX, METANpeJIMETHBIX, MPEIMETHBIX pPE3YyJIbTaTOB OOydeHUs,
COOTBETCTBYIOLIMX TpeOOBaHUAM (eAepabHOIO TOCYJapCTBEHHOIO 00pa30BaTEbHOIO
CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHusl.

JIn4HOCTHBIE pe3yJIbTaThI:

1) BociuTaHWE POCCUHCKON I'PaKIaHCKOW MJICHTUYHOCTH: IAaTPUOTU3MA, YBAKCHHS K
OtedecTBy, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHUE K YUYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH O0OYYarOIIUXCs K
CaMOpPa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHBAIMM K 00YUEHHIO U IO3HAHUIO;

3) oco3HaHHBI BBHIOOP W TIOCTPOCHHE IajbHEWINCH WHIMBHUIYaIbHOW TPACKTOPUHU
oOpa3oBaHusi Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuii U npodeccHoHaIbHBIX
IPEANOYTEHUH € YYETOM YCTOWYMBBIX IIO3HABATEIIBHBIX HHTEPECOB, a TaK)XEe Ha OCHOBE
(opMHpOBaHHUS YBaXKUTEILHOIO OTHOLIEHUS K TPYAY, Pa3BUTHE OIbITA YYAaCTUS B COLIUATBHO
3HAYMMOM TPYJIE;

4) yMeHHE KOHTPOJMPOBATh TMPOLECC U PE3YyNbTaT Y4eOHOW M MY3bIKaJIbHON
JIeATEIbHOCTH;

5) KPUTUYHOCTD MBILUICHUS, HHUIIMATHBA, HAXOTYUBOCTb.

MertanpeameTrHbie pe3yJbTaThl 0CBOCHHUSI 00y4al0IIMMHUCH IPOrPAMMBI.

MesknpeaMeTHbie IOHATHA.

VYcnoBueM (GOpMHpPOBAHUS MEXKIPEAMETHBIX IMOHATUH, TaKuX, Kak cucTema, (axT,
3aKOHOMEPHOCTb, (PEHOMEH, aHAJIU3, CUHTE3 SABJSAETCS OBJaJIeHHE 00YJYaroIMMUCS OCHOBAMHU
YUTATEJbCKONH KOMIeTeHIMH: oOOyyaroliuecss OBJAJCOT YTEHHEM KaK CpelCTBOM
OCYIIECTBJIEHUs] ~ CBOMX  JalbHEHIIMX  IUIAHOB:  MPOAODKEHHs  oOpa3oBaHMA U
caM0o00pa30BaHMsl, OCO3HAHHOI'O IUJIAHMPOBAHUS CBOETO0 AaKTYyaJbHOI'O M IEPCIEKTUBHOTO
Kpyra 4TeHHus, B TOM 4YHCIIE JOCYTOBOIO, IOATOTOBKM K TPYAOBOM M COLMAIBHON
JESATEIBHOCTH.

[Tpu m3yuenun kKypca oOyuarommecs yCOBEpIICHCTBYIOT MPUOOPETEHHBbIE Ha NEPBOM
YpOBHE HaBBIKM PadoTbl ¢ uHopmanmeil ¥ nonoiHiaT ux. OHM cMOryT paboTaTh ¢
TEeKCTaMH, MpeoOpa3oBbIBATh U MHTEPHPETUPOBATH COJAEpPIKAIIYIOCSs B HUX MH(pOpMaIUIo, B
TOM 4HCJIE:

. CHUCTEMaTU3UPOBATb, COINOCTABIISATD, aHAIM3UPOBATh, 00001maTe u
UHTEPIPETHPOBATH HH(DOPMAIIHIO, COIEPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;
. BBIJICTISITh TJIABHYI0O W HM30BITOUYHYIO HWH(OPMAIHIO, BBIMOIHITH CMBICJIOBOE

CBEpTHIBAHUE BBIICICHHBIX (AKTOB, MbICIEH; MPEICTaBIATh HHQOPMALMIO B CXKATON
cJIoBecHOU (opme (B BHJIE TUIaHA WM T€3UCOB) U B HAIJISAHO-CUMBOJIMYECKOU popme (B BUIE
KapT MOHSATUI — OMOPHBIX KOHCIIEKTOB);

B xome wusyueHus mnporpammbl, oOOydarouigecsi MNPUOOPETYT OIBIT MNPOEKTHOM
AeATeJBHOCTH Kak 0co00il ¢opMbl ydueOHOM pabOThl, OBIAJACIOT yYMEHHEM BHIOMpATh
aJIcKBaTHBIE CTOSIIEH 3a7aue CPEeICTBA, IPUHUMATh PELIEHUS, B TOM YHCIE U B CUTYyalUsAX
HeonpeneneHHocTH. OHM MONydaT BO3MOXKHOCTb pa3BUTh CIOCOOHOCTh K pa3paboTke
HECKOJIbKUX BapHaHTOB pEIIEHWH, K TIOMCKY HECTAaHIApTHBIX PpELICHWM, IOHCKYy |
OCYILECTBIICHUIO Han0O0JIee IPUEMIIEMOTO PELICHHUS.

YHuBepcanbHble yuyeOHbIE el CTBUSA.



Perynstususie YY ]|

1. YMeHue camMOCTOSITENIbHO OMPENENATh 1eNId 00y4YeHHs, CTaBUTh U (HOPMYIUpPOBAThH
HOBBIC 33Jaud B y4yeOe M MO3HABATEIbHON JESATEIBHOCTH, Pa3BHBATh MOTHUBBI U MHTEPECHI
CBOEH MO3HABATEIbHOU JAesATeNbHOCTH. OOYyJarOIINIICS CMOXKET:

- aHAIM3HMPOBATH CYIIECTBYIOIIME M IUIAHUPOBATh Oyaymue oOpa3oBaTelbHBIC
pe3yIbTaThl;

- BBIIBUTATh BEPCHU PEIICHUS MPOoOsIeMbl, (POPMYyIHPOBATh TUIIOTE3bI, IPEABOCXUIIATD
KOHEYHBIN pe3ynbTar;

- CTaBUTH II€JIb JICATEIBHOCTH HAa OCHOBE OIPECICHHON MPOOJIEMBI U CYIIECTBYIOIINX
BO3MO>KHOCTEH;

- ¢opmynHupoBaTh ydeOHBIC 3aJaud Kak INaru JOCTHXKCHHUS TIOCTABICHHOW LEH
JeSITEIIbHOCTH;

- OOOCHOBBIBaTh LI€JIEBBIE OPUEHTHUPHl M NPHUOPUTETHl CCBHUIKAMU Ha ILIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 11ArOB.

2. YMeHHE CaMOCTOSTENbHO IIJIAHUPOBATh IYTH JIOCTHIKEHUS LEJIEH, B TOM YHUCIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOojee H(P(PEKTUBHBIC CIOCOOBI PEIICHUS
y4eOHBIX U M03HABATEIbHBIX 33a4.

OOyuarouuiics CMOXKeET:

- OompeAensATh HEOOXOAMMbIE JEHCTBHE(s) B COOTBETCTBUM C Y4eOHOH U
MO3HABATENIbHOM 3a7]aueii M COCTABIISATh aJITOPUTM UX BBITOJIHEHUS;

- 000CHOBBIBATh M OCYIIECTBIIATH BBIOOp Hamboiiee 3(h(HEeKTUBHBIX CIIOCOOOB PEIICHHS
yueOHBIX ¥ M03HABATEIbHBIX 33/1a4;

- OINpeneNsATh/HaXOAUTh, B TOM YHCJIE U3 TPEJIOKCHHBIX BapUAHTOB, YCIOBHS JUIS
BBITMIOJTHEHUS Y4eOHOM 1 MO3HABATEIbHOM 3a1a4u;

- BBIOMpaTh ®3 TPEUIOKEHHBIX  BAPHAHTOB W CAMOCTOSITEIbHO  HMCKaTh
CpeICTBa/pecypcehl AJisl pelIeHUS 3a0aun/JOCTHKEHUS 1IeIH;

- COCTaBIATHh IUIAH pEIICHUS TpoOJIeMbl (BBIIOJIHEHUS MPOEKTa, IPOBEIACHUS
HCCJICIOBAHMS);

- OIIpeNENATh NOTEHLINAIbHBIC 3aTPYIHEHUS [IPU PELICHUHN y4eOHOM U 103HaBaTEIbHON
3aJa4ui ¥ HaXOAUTh CPE/ICTBA JUIsl UX YCTPAHEHUS;

- ONUCBHIBATh CBOM OMNBIT, Oodopmisis ero sl HepeJadyd IpYrMM JIIOJISM B BHJE
TEXHOJIOTHH PELICHUs MPAKTUYECKUX 3aa4 ONPEEIIEHHOTO KIacca;

- IUIAHUpPOBaThb U KOPPEKTHPOBaTh CBOIO HMHAWBHUIYaJbHYIO 00pa30BaTEIbHYIO
TPAcKTOPHUIO.

3. YMeHne COOTHOCUTh CBOU JICHCTBUS C IIIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH JIEATELHOCTH B NPOLIECCE JOCTHKEHUS Pe3yNbTara, ONpeAessTh CIOCOObI
JEeNCTBUI B paMKax MpeJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS
B COOTBETCTBUU C U3MEHSIOUIEHCS CUTYalUEH.

OO0y4arIIHIiCs CMOXKET:

- ONpENENATh COBMECTHO C MEJAaroroM M CBEPCTHUKAMM KPUTEPUM IUIAHUPYEMBIX
Pe3yJIbTaTOB ¥ KPUTEPUH OLIEHKU CBOEH yueOHOM! JesITeIbHOCTH;

- CUCTEMaTH3UPOBaTh (B TOM YHUCIIE BBIOMPATh MPUOPUTETHBIE) KPUTEPUHU TUIAHUPYEMBIX
Pe3yJIbTaTOB U OLEHKU CBOEH e TEIbHOCTH;

- OoTOMpaTh MHCTPYMEHTHI MJIsi OLEHHBAHUS CBOEH JIEATENbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B paMKaXx MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

- OLEHUBaThb CBOK JESATEIBHOCTb, AapPryMEHTHPYs MPUYUHBI JOCTHKEHHUS WIN
OTCYTCTBHUS INTAHUPYEMOTO PE3YJIbTATA;

- HaxOJWThb JOCTaTOYHbIE CpEJICTBA ISl BBINOJHEHHS Y4eOHBIX JEHCTBHI B
M3MEHSIOIIEN s CUTYalluu W/WIKM IPU OTCYTCTBUH INITAHUPYEMOTO PE3yJIbTaTa;

- CBEpATb CBOM JEMCTBUS C LENbIO M, NMPH HEOOXOIUMOCTH, MCIPABIATH OLIMOKU
CaMOCTOSITENIbHO.

4. YMeHue OLEHHUBATh INPaBWJIBHOCTh BBIMOJHEHUS y4eOHOW 3anaud, COOCTBEHHBIE



BO3MO>KHOCTH €€ PELLEHUS.

OO0y4aroIHIiCs CMOXKET:

- OTIPENENATh KPUTEPHH IPABUIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHUS Y4eOHOU 3a1a4H;

- aHAJM3UPOBaTh U OOOCHOBBIBATH IIPUMEHEHHE COOTBETCTBYIOILIEIO MHCTPYMEHTapus
JUISL BBITIOJIHEHUS! YUeOHOH 3a/1auu;

- CBOOOJHO I10JIb30BaThCsl BBIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH M CaMOOLICHKH,
MCXO/S U3 LIEJIM U UMEIOINXCS CPEACTB, pa3jinyas pe3yabTaT U ClIOCOObI AEHCTBHIA;

- OLIEHUBATh MPOAYKT CBOCH JESITEIbHOCTH IO 3aJaHHBIM HW/WIK CAMOCTOSITEIbHO
OIpEEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO IEATEIBHOCTH;

- 000CHOBBIBATh JOCTH)KMMOCTD 11€IM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

- (ukcupoBaTh M aHAJIU3UPOBaTh JMHAMHUKY COOCTBEHHBIX 00pa3oBaTelIbHbIX
pE3yJIbTaTOB.

5. BiageHune OCHOBaMH CaMOKOHTPOJI, CaMOOLIEHKH, INPUHATHA PpELIEHUH H
OCYILIECTBIICHHS] OCO3HAHHOTO BbIOOpa B yUeOHOI U O3HABATEIBbHOM.

OO0y4aroIIHICsS CMOXKET:

- HaOmIOJAaTh W aAHATU3UPOBATh COOCTBEHHYIO Yy4YeOHYI0 H  IO3HABaTEIbHYIO
JeSITeIbHOCTD U AEATEIBHOCTD APYIHX 00YYarOLUXCs B IPOLIECCEe B3aUMOIIPOBEPKH;

- COOTHOCUTb pE€aJbHblE U  IUIAHUPYEMbIE  PE3yJbTaThl  HWHJIWBUIYaJIbHOU
00pa3oBaTeNbHON AEATENBHOCTU U JIENIaTh BHIBOJIBL;

- IPUHUMATD pPEIlIeHUE B YYEOHON CUTYallMl U HECTHU 32 HETO OTBETCTBEHHOCTH;

- CaMOCTOSITEIbHO OINpPEAENATh NMPUUYMHBI CBOETO YCIeXa WIM HeycleXxa U HaxOAWUTh
CIOCOOBI BBIX0/1a U3 CUTYAllUU HEYCIIEeXa;

- PETPOCIEKTUBHO ONPEAENATh, KaKHe NCHCTBUSA MO peIleHHI0 y4eOHOW 3ajaud WiIu
napaMeTpbl ITHX JEHUCTBUI NpPUBEIM K IOJIYYEHHUIO MMEIOIErocs MpoAyKTa Yy4eOHOM
NeSITeIbHOCTH;

- JIEMOHCTPUPOBATh NPUEMBI PETYISIIHUUA TCUXO(PU3UOIOTHUECKUX/IMOLMOHATBHBIX
COCTOSHUM Ans  JAOoCTHXeHHA d¢¢ekra YCHoKoeHUs (yCTpaHEHUS HMOLMOHAIbHON
HaNpsHKEHHOCTH), A ¢deKTa BOCCTAaHOBICHUS (OCIA0NEHUS] TPOSBICHUA YTOMIICHUS),
3¢ deKTa akTUBU3ALUH (OBBIIEHUS CUXO0(PU3NOIOTHUECKON PEaKTHUBHOCTH).

ITo3naBartenbHbie YY /[

6. YMeHue ompenensaTh MOHATHSA, CO37aBaTh OOOOIIEHMs, YCTaHaBIMBATh AHAJIOTHUH,
KJIaCCU(UIIMPOBAaTh,  CaMOCTOSITENIbHO  BBIOMpAaThb  OCHOBAaHHUA U KPUTEPUH  JUIS
KJaccu(uKaluy, YCTaHABIMBAaTh NPUYMHHO-CJIEJCTBEHHBIE CBSI3H, CTPOUTH JIOTHMUYECKOE
paccyxaeHue, yMO3aKiIl4eHHe (MHIAYKTUBHOE, ACIYKTUBHOE, 10 aHAJIOTMM) U JeNaTh
BBIBOJIBI.

OO0y4aroIIHIiCs CMOXKET:

- BBICTPAaMBaTh JIOTMYECKYIO ILENOUYKY, COCTOSIIYK0 M3 KIOYEBOIO CJIOBA U
COIOJAYMHEHHBIX EMY CJIOB;

- BBIIENATh OOIIMH NPHU3HAK JABYX WJIM HECKOIbKHX IPEAMETOB, WU SBICHUH WU
OOBSICHSTH UX CXOACTBO;

- 00BeNUHATH TNpeIMeThl M SBJICHHUS B TPYIIbl IO OMNPEAETICHHbIM IpPHU3HAKAM,
CpaBHMBATh, KJIACCU(UIIUPOBATh U 000011aTh (PAKTHI U SIBICHUS;

- BBIJICJIATH SIBJICHUE U3 OOLIETro psijia APYruX sIBICHUM;

- OMNpeAensiTh OOCTOATENbCTBA, KOTOPbIE MPEAIIECTBOBAIN BO3HUKHOBEHUIO CBS3U
MEXJy SIBICHUSMH, U3 3TUX OOCTOSATENBCTB BBLICIATH OINpPENENAIONUe, CIIOCOOHBIE OBITH
MPUYMHON TAaHHOTO SIBJICHUS, BBISABIIATH IPUUMHBI U CIIEJCTBUS SIBJICHMUIA;

- CTPOUTHb pacCCYXJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM U OT
YaCTHBIX SBJIEHUN K OOLIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PAcCy’KIEHHE Ha OCHOBE CPAaBHEHHUS NPEIMETOB U SIBJICHWM, BBIAEIAS NpU
ATOM OOIIHE MPU3HAKY;

- U3jaraTh MOJYYEHHYI0 HMH(OpPMAIMIO, UHTEPIPETHPYsS €€ B KOHTEKCTE peraeMoi



3a]a4uu;

- CaMOCTOATEJIBHO YyKa3blBaThb Ha MH(QOpMaIUIO, HYXKAAOLIYIOCd B IPOBEPKE,
npeiarath ¥ MPUMEHSTH CII0CO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMALINY;

- OOBACHATH SABJCHMs, HPOLECCHl, CBA3M U OTHOLICHMS, BBISIBIEMBIE B XOJE
MO3HABATEIIbHOM W UCCIEIOBATEIbCKOW  JESITEIBHOCTH (IPUBOIUTH OOBSCHEHHE C
U3MEHEHUEM (OPMBI MPEACTABICHHS; OOBIICHATD, NETATU3UPYS WK 000011as1; 0OBSICHATD C
3a/1aHHOM TOYKH 3pEHUs);

- BBIABIATH W Ha3bplBaTh IPUYMHBI  COOBITHSA, SIBJIEHUS, B TOM YHUCIE
BO3MOXHBIE/Han0oJiee BEPOATHBIC PUYMHBI, BO3MOYKHBIE TIOCIECTBHS 3aJaHHON MPUYHHBI,
CaMOCTOSITENILHO OCYILECTBIISAS IPUUMHHO-CIIEICTBEHHbII aHaIN3;

- Jenarb BBIBOJ HAa OCHOBE KpPUTHMYECKOTO aHAIW3a pa3HbIX TOYEK 3pEHMS,
HNOJATBEPXKIaTh BBIBOJ COOCTBEHHOH apryMeHTaluell MM CaMOCTOSTEIbHO IOJYyYEHHBIMU
JAHHBIMU.

7. YMeHue co3liaBaTh, IPUMEHATh M IPeoOpa30BbIBATH 3HAKU U CHMBOJIbI, MOAEIH U
CXEMBI ISl pEHIeHUsI y4eOHBIX U MO3HABATENbHBIX 33/1a4. O0YyJatoUHiics CMOKET:

- 0003HauaTh CUMBOJIOM U 3HAKOM IIPEMET U/UIIH SIBIICHUE;

- OIpEeNeNATh JIOTHYECKHE CBSI3U MEXAY MpeIMeTaMH /WU SIBICHUSIMH, 0003HA4YaTh
JTaHHbIE JIOTMUYECKHUE CBSA3H C IIOMOILIbIO 3HAKOB B CXEME;

- cO3/1aBaTh aOCTPAKTHBIN WIIM peasbHBIA 00pa3 mpeaMeTa 1/ UiTh sIBIICHHS,

- CTPOMTb MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 33a4M U/WJIM crioco0a ee peLeHms;

- TpeoOpa3oBBIBAaTh MOJICNH C LENBIO BBIBICHUS OOIIMX 3aKOHOB, OIPEIEIISIONINX
JAHHYIO NIPEIMETHYIO 00J1aCTh;

- TEpPeBOAMTH CIOXHYIO TI0 COCTaBy (MHOTOACHEKTHYIO) HH(pOpMauo U3
rpadu4eckoro wiu (opMaJu30BaHHOTO (CHMBOJIBHOTO) HpEACTaBICHHUS B TEKCTOBOE, U
Ha000poT;

- CTPOUTb CXEMY, aJITOPUTM JIEHCTBHSI, UCIIPABIISITh WM BOCCTAaHABJIMBATh HEU3BECTHBIN
paHee aJIropuTM Ha OCHOBE HMMEIOIIErocs 3HaHUS 00 OOBEKTE, K KOTOPOMY NPUMEHSETCS
ITOPUTM;

- CTPOUTH J0KA3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

- aHAIM3MPOBATH/PePIEKCUPOBATH OMBIT Pa3padOTKU U peaau3aluy yueOHOTro MpoeKTa,
UCCJIEIOBaHMSI (TEOPETUYECKOT0, SMIMPUUECKOI0) Ha OCHOBE MPEIOKEHHOW MPOOIEeMHOMN
CUTYallUH, OCTABJICHHOHN L€ /WM 33JaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ynbTaTa.

8. CMmbicnoBoe ureHrne. O0ydaromuics CMOXKeET:

- OpUEHTHPOBATHCS B COAEP)KAHUU TEKCTa, MOHMMATh IEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

- yCTaHaBJIMBATh B3aUMOCBS3b ONKUCAHHBIX B TEKCTE COOBITH, SBJICHUH, IPOLIECCOB;

- PE3IOMHUPOBATh ITIABHYIO UJICI0 TEKCTA;

- IpeoOpa3oBbIBATh TEKCT, "MEPeBO/A" €ro B IpyTryr0 MOJAIbHOCTh, HHTEPIPETHPOBATh
TeKCT (Y4eOHBIN, HAYIHO-TTOMYJISPHBIN, HHPOPMAIIMOHHBIN, TeKCT non-fiction).

Kommynukarusublie YY ]

9. YMeHmne opraHn3oBBIBaTh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIHHOCTH C
yYUTENeM U CBEpCTHUKaMM; padoTaTh HHIMBUAYAJbHO M B TIpyIIe: HAaXOAWUTh o0Iee
pelieHre U pasperiatb KOHQJIUKTHI Ha OCHOBE COIJIACOBAHMS MO3UIUI U yyeTa MHTEPECOB;
(dbopMynHupoBaTh, APryMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE.

OO0yJaroIIHIiCs CMOXKET:

- OIPENENATH BO3MOXKHBIE POJIA B COBMECTHOM AEATEIBHOCTH;

- UTPaTh ONPEAENIEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;

- MPUHUMATh MO3UIUI0 COOECeIHMKA, MOHUMAsi MO3MILHUIO JPYroro, pa3inyarh B €ro
pedr: MHEHHE (TOUKY 3pEHHMs), I0Ka3aTeabCTBO (apryMeHThl), (aKThl; TUIOTE3bI, aKCHOMBI,
TEOpHH;

- OIpenensTh CBOM ACUCTBHS M JEHCTBHS HapTHEpa, KOTOPbIE CIOCOOCTBOBATIH WU
HPEMNATCTBOBAIN MPOAYKTUBHONM KOMMYHHUKALIUY;



- CTPOUTh IIO3UTHBHbIC OTHOLICHHS B IIpolecce Y4eOHOW M TO3HaBaTENbHOU
JIeATEIbHOCTH;

- KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3pEHUS, B AUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMEHTHI, Mnepedpa3upoBaTh CBOIO MbICTL (BIaJCHHE MEXaHU3MOM
AKBHUBAJICHTHBIX 3aMCH);

- KPUTHUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IPU3HABATh
OIMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

- JIOrOBapHuBaThCsl O MpaBUiaX M BOMpOcax Uis OOCYXJEHHS B COOTBETCTBUU C
ITOCTaBJIICHHOM NIepe]| TPYIIION 3a1a4eil;

- OpPraHM30BbIBaTh y4ueOHOE B3aUMOJCHCTBHE B rpynme (OonpeaensTh oOIue LeiH,
pacnpenensiTh pojiau, JOroBapuBaThes APYT ¢ APYTOM U T.1.);

- yCTpaHiATh B paMKax Juajora paspbiBbBl B KOMMYHHUKALUU, OOYCIOBICHHBIE
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceHHKa 3afadd, (HOpMBI WM COICpIKAHUS
J1anora.

10. YMeHue 0CO3HAHHO HCIIOJNB30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHU C 3aJadeit
KOMMYHHKAIUH JJI BBIPAXKEHHUSI CBOUX YYBCTB, MbICJIEH U MOTPEOHOCTEN JJIs TUTAaHUPOBAHUS
U PEryJsIlIMM  CBOEM  JEATEIBHOCTH; BIAJACHUE YCTHOM W IIMCBMEHHOM  DPEYbIo,
MOHOJIOTHYECKOM KOHTEKCTHOM peYblo.

OO0yuarUMiiCcs CMOXKET:

- OmpeneNsTh 3a7adyy KOMMYHHMKAIlMd M B COOTBETCTBUU C HEHl OTOHMpaTh peyeBbIe
CpEnCTBa;

- OTOMpAaTh U HUCIOJIB30BATh PEUEBBIE CPEJCTBA B MPOILIECCE KOMMYHUKALIUU C IPYTUMU
JIOJbMU (IUAJIOT B Mape, B Majol Ipymie u T.1.);

- MPEJICTaBIATh B YCTHOM WJIM MUCHbMEHHOW (opMe pa3BepHYTHIN IJIaH COOCTBEHHOMN
JeSITEIIbHOCTH;

- co0mofaTh HOPMBI MYyOTUYHOM pedd, pEerJaMeHT B MOHOJOTe U JIUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ei;

- BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYXK/ICHUE) U 3allpallliBaTh MHEHUE TTapTHEPa
B paMKax JUaJiora;

- IPUHUMATD PELICHHUE B XOJI€ AUAI0ra U COTJIacoBBIBATh €T0 C COOECEAHUKOM;

- UCIOJb30BaTh BepOaJIbHbIE CPEACTBA (CPECTBA JIOTUYECKOW CBS3M) JJIS BBIJEIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

- HUCHOJB30BaTh  HEBepOalbHBIE  CpPEACTBA WM  HarjsgHble  MaTepHalbl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 1101 PYKOBOACTBOM YUUTEIs;

- JlefaTh OLEHOYHBIM BBIBOJA O JOCTHMKEHHM LIEM KOMMYHUKAIIMM HETOCPEICTBEHHO
10CJIe 3aBepIeHUs] KOMMYHUKAaTUBHOI'O KOHTAKTa M 0OOCHOBBIBATH €TO0.

11. ®opmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOIb30BAHUS
MH(HOPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee - UKT). OOyuatomuiicss CMOXeT:

- LEJCHANpaBIEHHO MCKaTh M  HCIOJIb30BaTh  MH(GOPMALMOHHBIE  PECYPCHI,
HE00XO0IMMBIE /TS pellIeHUs] YUeOHbIX U MPAaKTHYECKUX 3a7au ¢ nomouisio cpeacts UKT;

- BbIOMpaTh, CTPOUTH M HCIIOJIb30BAaTh AJEKBAaTHYIO HMH(DOPMALMOHHYIO MOJAENb s
nepeaayl CBOMX MBICIEH cpeicTBaMH €CTECTBEHHBIX U ()OPMAIIbHBIX SI3bIKOB B COOTBETCTBUU
C YCJIOBUSIMH KOMMYHHKAIUH;

- BBIICNATh UH()DOPMAIIMOHHBINA aCMeKT 3a/1ayM, ONEPUPOBATh JTaHHBIMH, HCIIOIH30BATh
MOJIeJIb pelIeHHs 3a/1a4H;

- HCIOJb30BaTh KOMIBIOTEPHBbIE TEXHOJOTMM (BKJIOYas BHIOOp aJE€KBaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX [POrPaMMHO-ANIAPaTHBIX CPEJACTB W  CEPBUCOB) [UISl  pPELICHUS
WH(OPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX Y4YeOHBIX 3a7ad, B TOM YHCJE: BBIYHCICHUE,
HalMcaHue MMceM, COUMHEHUH, T0KIIa10B, pedepaToB, co3aaHNe Mpe3eHTALMN U JAp.;

- UCTOJIb30BATh MHPOPMAIUIO C YUETOM 3TUYECKHUX M ITPABOBBIX HOPM;

- co3laBaTh HMH(OPMALMOHHBIE PECYPChl Pa3HOrO THUIMA WU JUISl Pa3HBIX ayIUTOPHI,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBuiia HHPOPMALIMOHHOM 6€30MacHOCTH.



IIpeaMeTHbIE pe3yJibTaThI:

BoinyckHuk Hayuyutress B 7-9 kiaccax (Ui HMCHOJb30BAHHSI B MOBCEIHEBHOM
JKM3HH W olecriedyeHHsl BO3MOKHOCTH YCIEIIHOTO TIPOJAOJI:KeHUsI o0pa3oBaHHsi Ha
0a30BOM ypOBHE)

JJieMeHTHI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

. OmnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMHU: MHOXKECTBO, DJIEMEHT MHOYKECTBA,
IIOAMHOKECTBO, IPUHAJICIKHOCTb;
. 3a71aBaTh MHOXECTBA EPEYUCIEHUEM HX JJIEMEHTOB;

®  HAXOJAWTh MepecedeHre, 00beAMHEHNE, TOJMHOKECTBO B IPOCTEUIIINX CUTYaUsX;

e omnepupoBaThb Ha 0a30BOM YypOBHE MOHATHUSMM: ONPEIECICHUE, aKCUOMa, TEOpeEMa,
JI0Ka3aTeIbCTBO;

® [PpUBOAWTH IPUMEPbl M  KOHTPIPUMEPHI I  IOATBEP)KHEHHS  CBOMUX
BBICKa3bIBaHUM.

B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHH APYTUX NPeJIMETOB:

o UCIOJIb30BaTh Tpaguueckoe MPeJCTaBICHUE MHOXKECTB I OMHUCAHUS peabHbIX
IPOLIECCOB U SABJICHUH, IPU PEILICHUH 3aJa4 APYrUX y4eOHBIX PEIMETOB.

Yucaa

o OnepupoBaTh Ha 6a30BOM ypOBHE NOHATUSAMU: HaTypallbHOE YHCIIO, L1€J0€ YUCIIO,
OOBIKHOBEHHast Jpo0b, JecsThyHas JpoOb, CMeUIaHHas JpoOb, palMOHAIbHOE YHUCIIO,
apu(dMeTHUeCKUil KBaIpaTHbIM KOPEHb;

. UCIIOJIB30BaTh CBOMCTBA YMCEJI M IpaBWJIA JEWCTBUH MpPU  BBIIOJHEHHUH
BBIYHCIICHHI,

o UCIIONB30BaTh IPHU3HAKU JenuMoctd Ha 2, 5, 3, 9, 10 mpu BbIIONIHEHUH
BBIYMCIICHUM U PEIICHUU HECIIOKHBIX 3a/1a4;

o BBIIIOJHATH OKPYIVIEHUE PALMOHAIIBHBIX YMCEIl B COOTBETCTBUH C NIPaBHIIAMU;

o OLIEHMBATh 3HaYCHUE KBAaJAPATHOIO KOPHS U3 TOJIOKUTENBHOTO 1I€JI0I0 YUCIIA;

o pacno3HaBaTh PallMOHAIBHbBIE U HPPALIMOHAIBHBIE YHCIIA;

o CPaBHMBAaTh YHCJIA.

B noBceHeBHOM KU3HM M IIPH M3YyYEHHUH APYIUX NPEIMETOB:

o OLIEHMBATh PE3YNBTAThl BEIYMCICHUH IIPH PEIICHUN IPAKTHYECKUX 3a71a4;

o BBIIIOJIHATH CPABHEHHE YHCEIl B PEAIbHBIX CUTYallHsAX;

o COCTAaBJIATH YHCIIOBBIE BBIPAKEHH [IPH PELICHUH NPAKTUYECKHX 3a/1a4 U 3a]a4 U3

JIPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHBIEC IPE0OPa30BAHUA

o BbInonHATE HECIOXKHBIE TPE0OpPa30BaHUs JUIsl BBIYUCIICHUS 3HAUEHUN YHMCIIOBBIX
BBIPQXEHUM, coAepXkallluX CTENEeHH C HaTypajbHBIM IIOKa3aTejleM, CTENEeHU C LENbIM
OTpPULATENIBHBIM [10Ka3aTeNEM;

o BBIMIOJHATh HECJIOXHBIE MPEeoOpa3oBaHUsl IIEJIbIX BBIPAXEHHUM: pacKpbIBaTh
CKOOKH, IPUBOIUTH N10JIOOHBIE CIIaraeMbIe;

o UCIOJIb30BaTh (POPMYJIBI COKpAIIEHHOIO YMHOXEHMs (KBaJpaT CyMMBI, KBajpat
Pa3sHOCTH, Pa3HOCTb KBAJPATOB) ISl YIIPOIIEHUS BBIYMCICHUN 3HAUEHUH BBIPAXKEHUH;

o BBIMOJHATh HECJIOKHbIE MpPeoO0pa3oBaHUs JPOOHO-TMHEMHBIX BBIPAXKEHUN H
BBIPAXEHUH C KBaJIpaTHBIMU KOPHSMH.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

. IIOHUMATh CMBICJI 3aIIUCH YKCJIa B CTAHJAPTHOM BUJIE;
o OIepHupoBaTh Ha 6230BOM YPOBHE MOHIATHEM «CTaHJAPTHAs 3alUCh YHCIIAY.
YpaBHeHUs M HEPABEHCTBA

U OnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMHU: PABEHCTBO, YUCIOBOE PABEHCTRBO,

ypaBHEHHE, KOPEHb YPaBHEHMUsI, PEIICHUE YPaBHEHMsI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;



. IIPOBEPATH CIPABEAINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

. pemiath JMHEHHBIE HEPABEHCTBA W HECIOKHBIC HEPABEHCTBA, CBOJSIIMECS K
JIMHEWHBIM;

. peliaTh CUCTEMbl HECTIOKHBIX JINHEUHBIX YPaBHEHUM, HEPABEHCTB;

° MIPOBEPSITH, SIBJISETCS JIM JAHHOE YHUCIIO PEIICHUEM ypaBHEHUs (HEPaBEHCTBA);

° peliaTh KBaJpaTHBIE YpaBHEHHUS 110 GopMyJie KOPHEH KBaIPAaTHOTO ypaBHEHUS;

. M300pakaTh pelICHUs] HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSIMOA.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NMPEAMETOB:

o COCTaBIISITh U pelIaTh JUHEHHbIC YPaBHEHUS MPU PEUICHUH 3a]a4, BO3HUKAIOIINX
B JIPYTUX Y4eOHBIX MpeIMeTax.

DOyHKIUHA

. HaxomuTh 3HaueHre QyHKIUY 110 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

o HAXOJWTh 3HAYCHHUE apTyMEHTA 10 33IaHHOMY 3HaYCHUIO (DYHKIIUU B HECTIOKHBIX
CUTYaIUsX;

o OTpEAeNATh MOJIOKEHUE TOYKU MO €€ KOOpAuHATaM, KOOpJAMHATBI TOYKU MO €&
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

o mo rpaduKy HAXOAHUTh OOJACTH OINpEACNCHUS, MHOXXECTBO 3HAYCHUH, HYIH

(GyHKINU, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHusi H  yOBbIBaHUS,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHUs QYHKIINU;

. CTPOUTH Tpa(UK JTUHEHHONU (HYHKIIHNH;

. NPOBEPATH, SBIACTCS JIM JAaHHBIA TpapuK TpapuKOM 3aJaHHON (QYHKIHH
(JTMHEWHOM, KBaJpaTUUYHON, OOpaTHOM MPONOPLIUOHAIBHOCTH);

o OINpeAeATh NPUOIMKEHHBIE 3HAUEHUSI KOOPIMHAT TOUKU IepecedyeHus rpaduKkoB
byHKIUI;

o ornepupoBatb Ha 0a30BOM  ypOBHE MOHATHSIMHU:  IOCJIEIOBATEIBHOCTD,
apupMeTHUecKas IPOrpeccHsi, FreOMEeTpUUYECKas POrPeccHs;

o pemaTh 3aJa4d Ha TPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh TOJYy4eH

HETIOCPEACTBEHHBIM MOACYETOM 0e3 mpuMeHeHus (HopMy.

B noBceqHeBHOM KU3HHU U NIPU U3YYEHUH APYTUX NPEeIMETOB:

o MCIIOJIb30BaTh IpaMKU pealbHbIX MPOLECCOB U 3aBUCUMOCTEN ISl ONPEIEICHUS
UX CBOMCTB (HanOOJbIINE U HAMMEHbIINE 3HAYCHUS], IPOMEXKYTKH BO3pACTaHUs U yObIBaHMS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIBHBIX 3HAYCHUN U T.11.);

. MCIIOJIb30BaTh CBOMCTBA JINHEWHOW (QYHKIIMU U €€ rpaduK MpH pelIeHnH 3a1ad 13
JIPYTUX y4eOHBIX MPEIMETOB.

CTaTHCTHKA H TeOpHs BEePOSITHOCTEH

L NwmeTs MNpEaACTaBJICHUE O CTATUCTUUYCCKHUX XaPaKTCPHUCTHUKAX, BCPOATHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

L peuaTtb HpOCTeﬁIIIPIe KOM6I/IHaT0pHI>Ie 3aadyu METOAOM mpsAMOTo n
OpraHW30BaHHOTO MEepedopa;

o NPE/ICTaBIIATh JAaHHBIC B BUJIE TAOJUII, JHarpamMm, rpa)uKoB;

o YUTaTh HH(HOPMAIIHIO, TPEICTABICHHYIO B BUJIE TAOJUIIBI, THArPaMMBbI, TpaduKa;

o OTIpEIeNIATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YMCIOBBIX HAOOPOB;

o OIICHUBATh BEPOSITHOCTH COOBITHUS B IPOCTEHUIIINX CIydasix;

o UMETH MPEJICTaBIEHNE O PO 3aKOHA OOJIBIITUX YHCEN B MACCOBBIX SBIICHUSX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

o OIICHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Tiepedopa;

o UMETh TPEJCTABICHUE O POJI TMPAKTUYECKH JOCTOBEPHBIX U MaIOBEPOSTHBIX
COOBITHI;

L CpaBHHUBATH OCHOBHBIC CTATUCTUYCCKHUE XAPAKTCPHUCTHUKHU, IIOJTYUCHHBIC B

MpoIIecce perieHUs MPUKIATHON 3a1a9d, U3YUEHUS PEATbHOTO SIBJICHUS;



L4 OLICHUBATL BCPOATHOCTbL PCAJIbHBIX COOBITMA M SBJIEHHH B HECIOXHBIX

CUTYaITUsX.

TekcToBbIE 3a1a4UN

° PemaTe HECIOKHBIC CIOXKETHBIC 33Jla4d Pa3HBIX THUIIOB Ha BCe apu(PMETHUYECKHE
JIEHCTBHS,

° CTPOUTH MOJICNIb YCJOBHUS 3ajaud (B BHUJAE TaOJMIIbI, CXEMbI, PUCYHKA WIHU

ypaBHEHUs), B KOTOPOM JaHbl 3HAUYCHUSI JIBYX M3 TPEX B3aUMOCBS3aHHBIX BEJIUYHH, C LIEIBIO
[IOMCKa PELICHUs 3a1a4u;

o OCYHIECTBJIATh CHOCOO IOMCKAa pEIIeHHs 3a7a4dd, B KOTOPOM pacCyxJIeHHe
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WM OT TPEOOBAHMS K YCIOBHIO;

. COCTABJIATH IJIaH PEILEHUs 3a/1auH;

. BBIJICJIATH 3TAIlbl PELICHUS 3a1a4H;

J MHTEPIPETUPOBATh BBIYUCIMTENbHBIE DPE3YyJIbTaThl B 3ajauye, HUCCIEA0BaTh
IOJy4EHHOE PELICHUE 3aauu;

J 3HaTh pa3jMyYUe CKOpPOCTeH 0OBeKTa B CTOslUEH BOJE, NMPOTUB TEUEHUS M 110
TEUYEHUIO PEKU;

. peliaTh 3a/1a4 Ha HaX0XK/IEHWE YaCTH YKcia U YUClia [0 €ro 4acTu;

. pemarth 3ajayd pa3HbIX TUNOB (Ha paboTy, Ha NOKYNKH, Ha JABH)XEHHUE),
CBSI3BIBAIOILIUX TPU BEJIMYUHBI, BBIJIEISITh 3T BEJIMYMHBI U OTHOIIECHUS MEX/1y HUMU;

o HaXOJUTh MPOLIEHT OT YUCIIA, YUCIIO 10 MPOLEHTY OT HEro, HaXOUTh MPOLIEHTHOE
CHIJKEHHE WIH IPOLIEHTHOE MOBBIILICHHE BETUYUHBI;

. pelaTh HECJIOKHBIE JIOTHYECKHE 3a]]a4ud METOJIOM PACCYKACHUN.

B noBceHeBHOM KU3HM M TIPM M3YYE€HHH APYTUX NMPeJIMeTOB:

o BBIJIBUT'aTh TUIIOTE3bl O BO3MOKHBIX MpEAEIbHBIX 3HAYEHUSIX UCKOMBIX B 3ajjaue

BEJIMYUH (JIeTIaTh PUKUIIKY).
HcTopust MaTeMaTHKH

. OnuceIBaTh OTAEIBHBIE BHIAIOIIMECS PE3YNbTAThI, IOTYYEHHbBIE B X0JI€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH;

o 3HaTb NPUMEPBl MAaTEMaTH4YECKMX OTKPBITHH M HUX aBTOPOB, B CBSI3U C
OTEUYECTBEHHOU U BCEMUPHOU UCTOPUEH;

o MOHMMATh POJIb MAaTEMaTUKU B pa3BuTuu Poccun.

Metoabl MaTeMaTHKH

o BeiOupare moaxofsmuil M3ydyeHHBIH METOJ A peleHUs H3YyYeHHBIX THUIIOB
MaTeMaTHUYECKUX 3a7ay;

. IIpuBoaUTE mNpHMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYyXKarolen

NENCTBUTENBHOCTU U IPOU3BEICHUSAX UCKYCCTBA.
BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYYUTHCH B 7-9 Ki1accax 1Jis1 o0ecrnedeHus
BO3MOKHOCTH YCIIEIIIHOT0 IIPOJ0JI2KEeHHs 00pa3oBaHusA Ha 6230BOM H YIIy0JIEHHOM

YPOBHSAX
DJIeMeHThbI TeOPMU MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTMKH
o OnepupoBaTb NOHATHSAMH: OINPEACIECHUE, TEOpPEMA, AaKCUOMA, MHOXKECTBO,

XAPaKTCPUCTUKU MHOXKCCTBA, 3JICMCHT MHOXKECTB4, IIYCTOC, KOHCYHOC U OCCKOHEYHOE
MHOXECTBO, TIOJMHOXKCCTBO, IPUHAAJIC)KKHOCTD, BKIIIOYCHHUEC, pABCHCTBO MHOKECCTB,

L4 1/1306pa>1<aTL MHOKECTBA U OTHOICHUC MHOKECTB C ITIOMOIIBIO KPYI'OB Bﬁﬂepa;

L OIpECaACIIATD MPUHAIIC)KHOCTD 2JICMCHTAa MHOXCCTBY, O6L€)II/IH€HI/IIO u
MEPECCUYCHUIO MHOXKCECTB,

L4 3a1aBaTb MHOKCCTBO C IIOMOMIBIO TIICPCUUCIICHUA DBJIIEMCHTOB, CJIIOBECHOTO
OIIMCaHMA,

L4 OICprUpoOBaATH IHOHATUAMU BBICKa3bIBAHUEC, UCTHUHHOCTD )51 JIOKHOCTD

BBICKA3bIBAHUA, OTPHUIIAHUC BLICKaSBIBaHHﬁ, Oonepanv HaJ BBICKA3bIBAHUSAMMU: W, WA, HE,
YCJIOBHBIC BBICKA3bIBAHUS (I/IMHJ'II/IKaI_II/II/I);



L] CTpOI/ITB BBICKAa3bIBaHHA, OTpI/ILIaHI/IH BBICKaBBIBaHHfI.

B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

L] CTpOI/ITB TCIIOYKHN yMO3aKJIIOLIeHPII>'I Ha OCHOBEC UCIIOJIB30BAHUA HpaBI/IJI JIOTUKH,

° UCIIONIb30BAaTh MHOXECTBa, OIEpalil ¢ MHOXECTBaMH, WX rpaduueckoe
HpeI[CTaBJIeHI/Ie JJIs1 OITUCaHUA peaJIBHbIX HpOI_[eCCOB nu HBﬂeHI/If/'I.

Yucaa

L] OHGpI/IpOBaTB IIOHATUSMHU. MHOXECTBO HaTypaHBHBIX YHUCCJI, MHOXKCCTBO LCIIbIX
YHUCCJI, MHOXECTBO paI_II/IOHaHBHbIX YHUCCII, prauHOHaanoe YHuCJIO, KBaI[paTHLIﬁ KOpeHb,
MHOKECTBO JE€HCTBUTEIBHBIX YHCEI, TEOMETPUYCCKAs HHTEPIPETALNs HaTypaTbHbIX, IEbIX,
paLII/IOHaJIBHbIX, I[CﬁCTBHTGJIBHBIX YHUCCII,

° IMOHUMATH U OOBICHSATEH CMBICIT HO3HI.IPIOHHOI>1 3aIIMCHU HATypaJlbHOI'O 4YHUCJia,

° BBITIOJIHATHE  BBIYMCICHHSA, B TOM YHCI€ C HCIIOJb30BaHHUEM HpI/IéMOB
paulrOHAJIbHBIX BBIHHCHCHHﬁ;

L4 BBITIOJIHATL OKPYIJICHUC PAllMOHAJIBHBIX YU CCII C 3aJlaHHOM TOYHOCTBIO,

CpPaBHUBATH PAllMOHATIBHBIC U UPPALIMOHAIILHBIE YHCIIA;

MIPEACTARISITh PAIIMOHATILHOE YHUCIIO B BUJE JICCITHIHON JPOOH

YIOPSA0YMBATh YKCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOM JIpoOH;
Haxoauth HOJI n HOK 4wncen u ucnoyib30BaTh UX MPU PEIICHUH 3a7a4.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

. IPUMEHSTh MpaBUjia NPUOIMKEHHBIX BBIUMCICHUM MpPU PEIIEHUU MPaKTUYECKUX
3a/1a4 U peIlieHUH 3a]a4 APYTUX y4eOHbIX IPEIMETOB;

. BBIIIOJIHATh CPABHEHUE PE3YJIbTATOB BBIYKMCICHHUM IPHU PELICHUU IMPAKTHYECKUX
3a/1a4, B TOM YHUCJI€ NPUOIMKEHHBIX BBIYUCIICHUH;

. COCTABJIAITh M OLICHMBATh YMCIIOBBIC BBIPAXKEHUS IIPU PELICHUU IMPAKTUYECKHUX
3ajay 1 3a]1a4 U3 APYrux y4eOHbIX MPEIMETOB;

. 3alUChIBATh W OKPYIJIATH UYWCJIOBBIE 3HAYEHUS pPEAIbHBIX BEIWYUH C

UCIIOJI30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUSI.
ToxnecTBeHHBIE MPEOOPA30OBAHUS

o OHGpHpOBaTB MOHATHUAMU CTCIICHU C HATypaJbHBIM I10KAa3aTCJIEM, CTCIICHU C
OEJIBIM OTPUIATCIIBHBIM ITOKA3aTCJIICM,
° BBITIOJIHATH npeo6pa30BaHI/151 OCIIBIX BLIpa)KeHHﬁI ﬂeﬁCTBHH C OJHOYJIICHaAMH

(ci1oXxeHue, BbIUNTAaHHME, YMHOXKEHHUE), ASHCTBUS ¢ MHOTOYJICHaMHU (CIOXKEHHE, BBIYUTAHHE,
YMHOXEHHE);

o BBINOJIHATh PA3JI0KEHWE MHOTOYJICHOB HAa MHOMXXUTEIM OJHMM U3 CHOCOOOB:
BBIHECEHHE 32 CKOOKY, IPYNIIUPOBKA, UCIIOJIb30BaHHE (HOPMYII COKPALLIEHHOTO YMHOXKEHUS;

o BBIJIETISITh KBaJAPAT CYMMbI M PA3HOCTH OJHOWIECHOB;

o pacKiIaibIBaTh HA MHOXKUTENIN KBAJPAaTHBIA TPEXUIEH;

o BBINOJIHATh TNPEeoOpa3oBaHUs BBIPAKEHHUM, COAEp)KAIMX CTEHNEHH C LEIbIMU

OTPUIATENILHBIMHU  TTOKA3aTesIMKU, TEPEeXOAUTh OT 3alHMCH B BHJE CTENEHU C IENBIM
OTpUIATCIIBHBIM ITOKA3aTCJIEM K 3aIlIMCH B BUAC )IpO6I/I;

o BBITMIOJHATH MPE00pa3oBaHus APOOHO-PAMOHAIBHBIX BBIPAXKEHUN: COKpAICHHE
npobeil, mpuBeneHUE anredpandeckux Apodeld K o00meMy 3HaMEHATEN0, CIO0XKEHHE,
YMHOXKEHHE, JIeJIeHuEe anreOpandeckux ApoOei, BO3BelAeHHE anreOpanveckoil apoou B
HATYPaJIbHYIO U IENyI0 OTPUIATETILHYIO CTENEHb;

. BBITMOJHATH Mpeo0pa3oBaHusl BIPAXKEHUN, COJEpKAIIMX KBalpaTHbIE KOPHU;

. BBIJICIIATH KBAAPAT CYMMBI WJIM PA3HOCTH JBYYJIEHA B BBIPAXKECHMSX, COJIEPKAIIAX
KBaJIPaTHbBIE KOPHH;

o BBITOJIHATH NPE0Opa30BaHUs BEIPRKEHUH, COJIEpKAIUX MOTYJIb.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYIUX NPEeIMETOB:

. BBIMOJHATh TNpeoOpa3oBaHUsl M JEWCTBUA C 4YHCIAMHU, 3aldCAaHHBIMU B

CTaHJAapTHOM BHUJC,



o BBINOJIHATH NMPeoOpa3oBaHus aNreOpanyecKuX BBIPAKEHWH NMPU PELICHUHU 3a/1ad
JpyruX y4eOHBIX IPEAMETOB.

YpaBHeHusI 1 HEPaBEeHCTBA

o OnepupoBaTb MOHATUSAMHU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb YPABHECHMS,
pellleHHe HEepaBEHCTBA, PABHOCWJIbHBIC YPAaBHEHHUS, OOJIACTb ONPEACICHUsS YpaBHEHMS
(HepaBeHCTBa, CUCTEMbl YPaBHEHUI UM HEPABEHCTB);

o pelaTh JMHEHHbBIE YPABHEHUS U YPABHEHHUS, CBOAUMBIE K JINHEHHBIM C IIOMOILBIO
TOKJECTBEHHBIX ITPe0Opa30BaHUM;

o pelaTh KBaJApaTHbIE YPABHEHMsSI M YypaBHEHUS, CBOJMMBIE K KBAJpPaTHBIM C
MIOMOIIIBIO TOX/IECTBEHHBIX Pe00pa30BaHUii;

o pewarb JpoOHO-TMHENHHbIE YPABHEHUS;

J pewiatb IPOCTEHIIME HUPPALMOHAIbHBIE YpaBHEHHs BHIA q/f (x)=a ,

\/f(x)z\/g(x);

. pelaTh ypaBHEHHS BUga X' = a |

. pelaTth ypaBHEHHS CHOCOOOM pa3ioXKEHHS Ha MHOXHTETH U 3aMEHbI
TIEPEMEHHOM;

. UCIIOJIb30BaTh METO/ MHTEPBAJIOB JJIsI PEHICHHSI IENBIX U JIPOOHO-pAIIOHATBHBIX
HEPaBEHCTB;

. pelaTh JIMHENHbBIE YPABHEHHS U HEPABEHCTBA C MMApAMETPaMU;

. pelIaTh HECIOKHBIE KBAIPATHBIE YPABHEHUS C MAPAMETPOM;

. pelIaTh HECIOKHBIE CHCTEMBI JIMHEWHBIX YPABHEHHI C TapaMeTpaMHu;

. pelaTh HECIOKHBIE YPABHEHUSA B LIEBIX YUCTIAX.

B noBceaHeBHOM JKU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:

. COCTaBJISITh U pellaTh JIMHEWHbIE M KBAaJApaTHbIC YPABHEHMS, YPAaBHEHUS, K HUM

CBOJAILMECS, CUCTEMBI JIMHEHHBIX YPAaBHEHUMH, HEPABEHCTB IIPU PELICHUM 3a4ad JPYTHX
y4€OHBIX IIPEIMETOB;

o BBINOJIHATH OLIEHKY MPaBAONOJ00MS pe3yJbTaToOB, MOJYYa€MbIX MpPU pEIICHUH
JIMHEHMHBIX W KBAJPaTHBIX YPAaBHEHUN M CHUCTEM JIMHEHWHBIX YPaBHEHHHW M HEPABEHCTB IIPH
pEeLIeHUH 3ajiay IPYTUX y4eOHBIX TPEIMETOB,;

. BbIOMpaTh COOTBETCTBYIOIIME YPAaBHEHMs, HEPABEHCTBA WJIU UX CHUCTEMbI IS
COCTABJICHUSI MAaTEMaTH4YECKOM MOJEIM 3aJaHHOW pealbHOM CHUTyallud WJIH IPHUKIATHOU
3a/1a4u;

o YMETb MHTEPIPETUPOBAThH MOIYUYEHHBIN NPHU PEIICHUH ypaBHEHHs, HEPABEHCTBA
WIM CHUCTEMBI PE3yJNbTaT B KOHTEKCTE 3aJlaHHOM pPEAJbHONM CUTYyallMM WA IPUKIATHOU
3a/1a4H.

DOyHKIUHA

o OnepupoBaTh NOHATUSAMM: (YHKIMOHAJIbHAsE 3aBUCUMOCTb, (YHKIHMA, Tpadux
GyHKLIMHM, CcrocoObl 3a7aHusl  (QYHKLUWU, apryMEeHT M 3HaueHue (yHKIHMH, 0oO0IacTh
omnpeieNeHuss YW MHOXKECTBO 3HAu€HUM (QyHKUMH, HYIM (YHKUUH, [POMEKYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTh (PYHKIINY;

. CTpOUTh  TIpa@UKu  JUHEHHOW,  KBagpaTWuyHOW  (GyHKUUH,  oOpaTHOMU
k
IPONOPLUMOHATBLHOCTH, PyHKIUM BUIA: Y = a+ 5 Y Ix,y=3¥x, y=|;
X+
o Ha TpUMepe KBaJpaTUYHOW (DyHKIMHU, MCHOJIb30BaTh MpeoOpa3zoBaHus rpaduka

dynxmun y=Ff(X) s mocrpoenns rpadukos dynkimii y =af (kx+b)+c;

o COCTaBJIATh YPaBHEHHsI MPSMOM 1O 3aJJaHHBIM YCIOBUSM: MPOXOSIIEH uepes aABe
TOYKH C 33JaHHBIMH KOOPIHMHATaMH, MPOXOAIIEH Yepe3 AaHHYI0 TOUKY M MapasuleNbHOM
JTAHHOM NPSIMOW;

o uccieoBaTh QYHKIHIO 10 €€ TpaduKy;



. HaxOJUTh MHOXXECTBO 3HAYEHUH, HYJIU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIINH;

o ONEepPHPOBATH MOHATHSAMU: TOCIEIOBATEILHOCT, apu(MeTHdecKas Mporpeccus,
reoMeTpHUUECcKas IPOrpeccusi;

o peliaTth 3a7a41 Ha apu(METHYECKYI0 U TEOMETPUUECKYIO IIPOrPECCHIO.

B noBceiHeBHOM KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMeTOB:

o WITIOCTPUPOBATH C MOMOIIBIO TpaduKa peaqbHyl0 3aBUCUMOCTD WIIH HPOIECC IO
UX XapaKTepUCTUKAM;

o MCIIOJIb30BaTh CBOMCTBA U rpaduk KBaapaTUYHOW (PYHKUMU MpPU PEIICHUU 3a]1ad

U3 IpYTUx y4eOHBIX MPEeIMETOB.
TekcToBbBIE 3a1a4H

o Pemate mpocTele M CIOXKHBIE 3aJadyd pas3HbIX THUIOB, a TaKXkKe 3a7adu
HOBBILICHHON TPYAHOCTH;

. UCIIOJIB30BATh PA3HbIC KPATKUE 3aIIMCU KaK MOJEJIM TEKCTOB CIOYKHBIX 3a1ad I
IIOCTPOCHHUS TIOMCKOBOW CXEMBI U PEILICHUS 33/1a4;

. pa3yinyaTh MOJEIb TEKCTa U MOJEIb PEIICHUS 3a]a4M, KOHCTPYMPOBATh K OJHOMU
MOJIEJIN PELICHNS HECIIOKHOM 3aja4M pa3HbIe MOJIEIIN TEKCTA 3a1a4H;

o 3HaTh M INPHUMEHATh 00a cmoco0a mMoucka penieHus 3agad (0T TpeOoBaHMS K
YCIIOBHIO U OT YCJIOBUS K TPEOOBAHMIO);

. MOJICIIPOBATh PACCY)KICHHUS IMPHU TMOWUCKE DPEUICHUs 3a7ad C MOMOINBI0 Tpad-
CXEMBI;

o BBIJICJIATH 3Tallbl PEIICHUS 3a/1a4M U COEPIKaHNE KaXA0r0 ITala;

o yMEeTh BBIOMpaTh ONTUMAJIBHBIA METOJ pPELICHUs 3a/aud M OCO3HaBaTh BBIOOD

METO/Ia, pacCMaTpPUBaTh pPa3UYHbIC METOJbl, HAXOJUTh Pa3HbIC PEIICHHS 3a7a4d, eCIH
BO3MOKHO;

o aHaAJIM3UPOBATh 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;

. BBIIIOJIHATh pasiIn4yHbIe peoOpa3oBaHus IIPEMIOKEHHOU 3a/1a4u,
KOHCTPYMPOBAaTh HOBBIE 337Ul U3 JaHHOM, B TOM YHCJIE OOpaTHBIE;

o MHTEPIIPETUPOBATh BBIYMCIUTENIBHBIE PE3YJAbTaThl B  3ajade, MCCIEN0BATh
IIOJIyYEHHOE PEILIEHUE 3aa4u;

o AQHAIN3UPOBATh BCEBO3MOXKHBIE CUTyallUM B3aWMHOIO pPAaclOJIOXKEHUS JBYX

00BEKTOB M M3MEHEHUE UX XapaKTEPUCTUK MPU COBMECTHOM JBUKEHHH (CKOPOCTb, BpeMs,
paccTosiHUE) MpH pelIeHUM 3aJad Ha JBH)KEHUE JIBYX OOBEKTOB KaK B OJIHOM, TaK U B
IIPOTHUBOIIOJIOKHBIX HAPABIICHHUSIX;

o UCCIIEIOBAaTh BCCBO3MOXKHBIC CHTYallUW TMPH PEUICHUW 3aJad Ha JBUKCHUE 10
peKe, paccMaTpUBaTh pa3HbIe CUCTEMBI OTCUETA,

o pemarh pa3HoOOpa3HbIC 3a/1a4U «HA YaCTH,

L pematb " 000CHOBBIBATH CBOE peICHUC 3aaa4d (BI)II[GHSITI) MaTeMaTU4YCCKYIO

OCHOBy) Ha HAXOKIACHUC YaCTHU YHCJIa U YHUCJIAa 110 €T0 YaCTU Ha OCHOBEC KOHKPETHOI'O CMBICJIA
Apobu;

L] OCO3HaBaTh U 06”b$ICH$ITI) HICHTUYHOCTD 3a1a4 PAa3HbIX TUIIOB, CBA3BIBAIOIIUX TPHU
BCJIIMYHNHBI (Ha pa60Ty, Ha TOKYIIKHU, Ha ,Z[BI/I)I(CHI/IC). BBIACJISITh O3TU BCIIMYUHBI 1 OTHOLICHUSA
MeXJ1y HMMH, IPUMEHATHh UX MpPH PEIIeHUU 3ajad, KOHCTPYHpOBaThb COOCTBEHHBIE 3a/iay
YKa3aHHbIX TUIIOB;

L BJIaACTb OCHOBHBIMH MCTOAAMM pPCHICHUA 3aaa4 Ha CMECHU, CIIJIaBEI,
KOHICHTpPAIUM,

L4 pemiate 3aJa4d  Ha HOPOHCHTBI, B TOM YHCIC, CJOXHBIC IIPOLUCHTLHI C
06OCHOBaHI/ICM, HCIIOJIb3YA pa3HbIC CHOCO6BI;

L4 pe€miaTh JOrHYCCKHUE 3ala4 PA3HbIMHA CHOCO6aMI/I, B TOM 4YUCJIC, C IBYMA OoxaMu

U ¢ TpeMsi OJTIOKaMU JAaHHBIX C TIOMOIIBIO TaOJIHII;
° pemars 3aJa4d M0 KOMOWHATOPHUKE W TEOPUU BEPOATHOCTEH Ha OCHOBE



HCIOJIb30BaHUA U3YYCHHBIX MCTOOOB U O6OCHOBBIBaTB PCHICHUC,

J pelIaTh HECJIOKHBIE 3aa4H 110 MATEMaTHIeCKOW CTaTHUCTHUKE;

° OBJIAZICT OCHOBHBIMHU MCTOAAMHU PCIICHHA CHOKCTHBIX 3aJadv: apH(bMeTH‘IeCKHﬁ,
anreOpanyeckuii, mepedop BapuUaHTOB, T€OMETPHUYECKUH, rpaduyeckwii, TPUMEHSITh HX B
HOBBIX IT0 CPAaBHEHHUIO C U3YYCHHBIMHU CUTYAIIHsX.

B noBceTHEBHOI KU3HHM M NIPH U3yYE€HUH IPYTUX NPEIMETOB:

o BBIJICTISITh TIPH PEIICHWH 3aJad XapaKTepPUCTHKH paccMaTpHBaeMOM B 3a/ade
CUTYyallH, OTJIIMYHBIC OT peajibHBIX (T€, OT KOTOPBIX a0CTParMpoBaINCh), KOHCTPYHUPOBATH
HOBBIC CUTyallUH C y‘-IéTOM OTUX XApPAKTCPUCTUK, B YACTHOCTH, INpHU PCIICHHMU 3ada4 Ha
KOHILIEHTPALIUH, YIUTHIBATh IUIOTHOCTH BEIIECTBA;

o peuiat WM KOHCTPYMPOBaTh 3aJlayd Ha OCHOBE pAcCMOTPEHUS peallbHBIX
CUTYallUii, B KOTOPBIX HE TPEOyeTCs TOYHBIN BHIYMCIUTEIbHBIN PE3yIbTaT;

o penraTh 3a/1a4u Ha IBI)KEHHE 10 peKe, pacCMaTpUBasi pa3Hble CHCTEMbI OTCYETa.

CrarucTuKa ¥ Teopusi BEepOSITHOCTE

. OnepupoBaTh MOHATHSAMHU: CTOJIOUATBIE W KPYrOBbIE JAWMArpamMMbl, TaOJIHIBI
JaHHBIX, CPCIAHCC apI/I(i)MeTI/I‘-ICCKOe, MEauaHa, HaI/I6OHBH_Iee U HaAMMCHBIICC 3HAUYCHUA
BBIOOPKH, pa3Max BBIOOPKM, MMCHEPCHS W CTaHJApTHOE OTKJIOHEHHE, CiydaifHas
HU3MCHYHNBOCTD,

o U3BJIEeKaTh MH(OpMAILUIO, NPEACTAaBICHHYIO B TaOiuIax, Ha JAMarpamMmax,
rpadukax;

o COCTaBJIATh TAOJIHULIbI, CTPOUTH AUArpaMMbl U rpa)uKu Ha OCHOBE JJTaHHbIX;

o ONEepUPOBATh MOHATHAMU: (HAKTOpUAI YHCIA, MEPECTAaHOBKM M COYETaHUS,
TpeyronbHuk Ilackans;

. IPUMEHSTh [IPaBUIIO IPOU3BEACHUS IPU PELICHUH KOMOMHATOPHBIX 3a/1a4;

. OIEpUPOBATh TOHATUSAMU: CIY4YalHBIA ONBIT, CIy4allHbIA BHIOOP, HCIIBITAHUE,

AJIEMEHTapHOE CiydailHOe CcOoObITHE (MCXO0JI), KIACCHYECKOE ONPEICIICHUE BEPOSATHOCTH
CJIy4aifHOTO COOBITHSI, OTIEPALINU HaJl CTyYaiHBIMH COOBITHUSIMU;

o NPECTaBIATh HH(POPMAIIHIO C TIOMOIIBIO KPYroB Ditniepa;

o peiatb 3aJa4d Ha BbIYUCICHUC BCPOATHOCTH C IOACUCTOM KOJIHNYECCTBA
BapHUaHTOB C MOMOIIbI0 KOMOMHATOPHUKH.

B noBceaHeBHOI ;KM3HH M MPU U3YYeHUH IPYTUX NPEAMETOB:

o U3BIIEKATb, UHTEPIIPETUPOBATH U peoOpa3oBbIBATH UH(pOpMALHIO,
MpEJCTaBICHHYI0 B Tabnmuiax, Ha Jauarpammax, rpadukax, OTpakalollyld CBOWCTBA U
XapaKTEPUCTUKHU PEAIBHBIX MPOLIECCOB U SIBJICHUI;

. ONpeNeNaATh CTATHCTUYECKUE XApaKTEepUCTHKH BBIOOPOK MO  Talnuuam,
nyarpaMmam, rpadukam, BBIOIHATh CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIM PEIIeHUs 331a4H;

. OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUI.

Hcropust MaTeMaTHKHU

. XapakTepu3oBaTh BKJIaJ BBIIAIOIIMXCS MAaTEMaTUKOB B Pa3BUTUE MATEMATUKU U
UHBIX Hay4YHbIX oOacTeil;

. IIOHUMATh POJIb MaTEMATHUKH B pa3BuTHH Poccuu.

Meroasl MaTeMaTHKH

. Hcnonb3yss W3y4eHHBIE METOJIbI, IPOBOAUTH JIOKA3aTEIbCTBO, BBIIOJIHATH
OIIPOBEPIKEHUE;

. BbIOMpATh M3YUYEHHbIE METO/bl M UX KOMOMHALIUHU ISl PEIIEHUs] MaTeMaTHYEeCKUX
3a/1a4;

. HCIIOJIB30BaTh MAaTeMaTU4ECKUE 3HAHUS Ui ONMCAaHWA 3aKOHOMEPHOCTEH B
OKPY’KaroIlle! IEHCTBUTEIBHOCTU U IPONU3BEIEHUSAX UCKYCCTBA;

. IPUMEHATh  IPOCTEHININWE  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN MATCMATHYCCKUX 3a1a4.



BoinyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCHA B 7-9 KJaccax AJisl yCHEIHOr0
NMPOI0JIKEeHUS 00pa30BaHMsl HA YIJIy0JEHHOM YPOBHE

DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOH JIOTHKH

o CB0OOIHO OmepupoBaTh MOHATHUSAMHU: MHOMXECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO, IOJMHOXKECTBO,
MIPUHA]JIEKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 33 JaHE MHOXECTBA,

o 3a/1aBaTh MHOKECTBA Pa3HbIMU CIIOCO0AMU;
o IIPOBEPSATH BBIIIOJIHEHNE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;
o CBOOOJTHO OINEPHPOBATH MOHATHAMU: BBICKa3bIBaHHUE, MCTHMHHOCTH M JIOXKHOCTb

BBICKA3bIBaHUs, CJOXKHBIE M IPOCTHIE BBICKA3bIBAHUS, OTPULIAHUE BBICKA3BIBAHUI;
HWCTUHHOCTBH M JIOKHOCTh YTBEPKJCHUS U €r0 OTPUIIAHUS, ONEPAIlMN HAJl BHICKA3bIBAHUAMU:
U, WIH, HE; YCIOBHBIC BHICKA3bIBAaHUS (MMILTUKALINHN ),

o CTPOUTH BBICKA3bIBAHMSI C UCTIOJIB30BAaHUEM 3aKOHOB anreOpbl BhICKa3bIBaHUI.

B noBceiHeBHOM KU3HM M IPH U3YYEHHHU APYTUX NMPeIMETOB:

o CTPOUTDH PACCYKJICHUSI HA OCHOBE UCIOJIb30BAHUS MTPABUJI JIOTUKH;

. UCIIOJIb30BAaTh MHOXECTBA, OIEpaliil C MHOXECTBaMH, HX Tpadudeckoe

IpeJCcTaBIeHNE Ui ONMCAHUS PEAIbHBIX MIPOLIECCOB U SIBIECHUI, P PEIIEHUH 3a1a4 APYrux
y4€OHBIX IPEIMETOB.
ToxaecTBeHHBIE MPeOOpa30BaHUA

° CB00OOHO OMIEpUPOBATH MOHATUSIMH CTETICHH C LIEJIBIM U IPOOHBIM MTOKA3aTEIIEM;

° BBITIOJIHSITh  JIOKA3aTEJILCTBO CBOWCTB CTENEHH C LEIBIMH U JpPOOHBIMU
MMOKa3aTeJISIMHU;

° OTIEPUPOBATh TOHATHSAMHU «OJHOWICH», «MHOTOUWICH», «MHOTOYIEH C OJHOU

MEPEMEHHOI», «MHOTOWIEH C HECKOJbKUMHU MEPEMEHHBIMIY», KOI(PPUIIMEHTH MHOIOYJICHA,
«CTaHJApTHas 3alKCh MHOTOYJIECHA», CTEIIEHb OJJHOYJIEHA U MHOTOUJIECHA;

. CBOOOJHO BJIa/ETh MPHEMaMHU MPEoOpPa30BaHUS LEIBIX U IPOOHO-pAIIOHATBHBIX
BBIPXKEHUI;

. BBITIOJHATh PA3JIOKCHHE MHOTOWICHOB HAa MHOXKHTEIH Pa3sHBIMU CIIOCOO0AMH, C
MCIIOJIb30BaHUEM KOMOMHAIIMK pa3IMuHbIX TPUEMOB;

. UCIIONIb30BaTh TeopeMy Buera u TeopeMy, oopaTHyro Teopeme Buera, mis noucka
KOpPHEU KBaJpaTHOrO TPEXUIICHA U I PEIICHMS 33/1a4, B TOM YHUCIIE 3a7a4 C IapaMeTpaMH Ha
OCHOBE KBAaJIpaTHOI'O TPEXUJICHA;

. BBITIOJIHATH JI€JIECHUE MHOTOWIEHA Ha MHOTOUJIEH C OCTaTKOM;

. JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEH CTENEHH N,

. BBIMOJHATh MpeoOpa3oBaHUsl BBIPAKEHUM, COJIEpXKALIUX KBaJpaTHbIE KOPHH,
KOPHU CTEIEHU N,

o CBOOOJTHO OMEpPUPOBATh MOHATUIMHU «TOXKAECTBOY», «TOXKAECTBO Ha MHOXECTBEY,
«TOECTBEHHOE IIPe00pa3oBaHUEY;

. BBIMOJHATh pa3jMuHble NpPeoOpa3oBaHUsl BBIPAXKEHUN, COAEpKAIUX MOIYJIH.

() =

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NIPEeIMETOB:

. BBIMOJHATh NpeoOpazoBaHus W JEMCTBUS C OYKBEHHBIMH BBIPAKEHHSIMH,
YHUCIIOBBbIE KOA((OUIIMEHTHI KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BHJIE;

. BBINOJIHATH NPE0Opa30BaHMs PALMOHAIBHBIX BBIPAKECHUH NpPU DPELICHUH 3a/1ad
JIPYTUX y4eOHBIX NMPEAMETOB;

. BBITOJIHATH TMPOBEPKY IMPaBIONOA0OMS (PU3MUECKHX M XUMHUYECKUX (opMyn Ha
OCHOBE CPaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHHUs1 M HEpaBEHCTBA

o CB00OHO omepHpoBaTh MOHATUAMU: YpaBHEHHE, HEPaBEHCTBO, PAaBHOCHUJIbHBIE
YpaBHEHUsT U HEPABCHCTBA, YPAaBHEHUE, SBIAIOLIEECH CIEACTBHEM JPYyroro ypaBHEHMUS,



ypaBHEHHsI, PABHOCUJIbHBIEC HA MHOXECTBE, paBHOCHIIbHBIE TPe0Opa3oBaHus ypaBHEHUM;

J pemiate pasHble BHABI YPAaBHEHHWH M HEPABEHCTB W HMX CHCTEM, B TOM YHCIE
HEKOTOpbIEC ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-pallMOHaIbHbIE U UPPALMOHAIBHEIC,

o 3HATh TeopeMy Buera /1 ypaBHEHHI CTEIIEHH BBIIIE BTOPOH;

o HOHUMATh CMBICII TEOPEM O PaBHOCHIIBHBIX U HEPABHOCHIIBHBIX MTPEe00pa30BaHUIX
YPaBHEHUH U YMETh UX JJOKa3bIBATh;

o BJIAJICTh PAa3HBIMH METOJAMHU PEIICHUS YpaBHEHUI, HEPABEHCTB U UX CHCTEM,
YMEThb BBIOMpPATh METO]] PEICHUsI 1 0O0OCHOBBIBATH CBOW BHIOOD;

o UCTIONIb30BAaTh METOJl WMHTEPBAJIOB [UIS PELICHUS HEPaBEHCTB, B TOM YHCIIE
IpOOHO-pAlMOHANBHBIX U BKJIIOYAIOMINX B ce0s1 MPpalMOHAIBHBIC BHIPAXKCHUS;

o pemath anreOpandeckue YpaBHEHUS W HEPABEHCTBA W HX CHCTEMBI C
napaMeTpamu anreOpandeckuM U rpadudecKuM METOJaMH,

o BJIaJICTh Pa3HBIMH METOJIAaMH J0KA3aTeIbCTBA HEPABCHCTB;

o pemarh ypaBHEHHS B LEJIbIX YHCIIAX;

o n300pakaTh ~ MHOXKECTBa  HA  IJIOCKOCTH,  33/JaBaéMble  ypaBHEHHSIMH,

HEPaBEHCTBAMM U UX CUCTEMaMHU.
B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:

o COCTABJIAITh U pellaTh YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI IIPU PEUICHUH 3a/1a4
JIPYTUX y4eOHBIX NIPEAMETOB;
. BBINOJIHATH OLIEHKY MPaBAONOJ00MS pe3yJbTaToOB, MOJYYa€MbIX MpPU pEIICHUH

pa3IMYHbIX YPAaBHEHUI, HEPaBEHCTB M UX CHCTEM IpPU PEIICHUU 3ajad JPYrux y4eOHBIX
IIPEAMETOB;

o COCTaBJIATh U pEIIAaTh YPaBHEHMS M HEPABEHCTBA C IapaMETPaMM IPU PEIICHUN
3ajiay IpYrux y4eOHbIX NPEIMETOB;

. COCTABJISITh YPABHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIMCHIBAIOIINE PEABHYIO
CUTYaLMIO WM NIPUKIIAJHYIO 3a7ja4y, HHTEPIPETUPOBATh NI0Jy4YEHHBIEC PE3YIbTaThI.

DOyHKUUHA

o CBoOosHO  omepupoBaTh  IMOHATHUSAMHU:  3aBUCUMOCTh,  (DYHKIIMOHAJbHAs
3aBUCUMOCTb, 3aBHCHMasi M HE3aBUCHUMas IEepeMEHHble, (QYHKLHSA, CIOCOOBI 3aJaHus
(GyHKIMM, apryMEeHT U 3HaueHHe (YHKIUHU, 00JIACTh OINpPENETICHHUs] U MHOXKECTBO 3HAYEHUS
GyHKIMM, HYIM (QYHKIHH, OPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIMH,
HauOoJbIlIee M HaWMEHbIIEEe 3HAYCHHs,, YETHOCTh/HEYETHOCTh (DYHKILUHU, MEPUOJUYHOCTH
¢bynkuuu, rpapuk (yHKIMH, BepTHUKaJbHAs, TOPU3OHTAJIbHAs, HAKIOHHAs AaCUMITOTHI;
rpaduk 3aBUCUMOCTH, HE sIBIIsIIOIIENca QyHKIMEH,

. cTpouth rpaduku GYHKUMH: JTUHEHHOW, KBaJpaTUYHOM, APOOHO-THMHEHHOH,
CTETICHHOI PY Pa3HBIX 3HAYCHHUAX MOKA3aTeNs CTENeHH, Y =|X|;

o MCIIONB30BaTh NpeoOpa3oBanus rpaduka ¢yHkmmm y= f(X) ams mocTpoeHus

rpadukoB dynkumit y = af (kx+b)+c;

o aHaJM3UpOBaTh CBOMcTBa (YHKUMH M BuA Tpapuka B 3aBUCUMOCTH OT
IIapaMeTpoB;
o CBOOOZHO OINEpPUPOBaTh TMOHATUSAMHU: TIOCIEI0BAaTEIbHOCTh, OIpPAaHUYEHHAas

MOCJIEeI0BATEIbHOCTh, MOHOTOHHO Bo3pacTamomas (yObIBaromias) IOCIe10BaTeIbHOCTD,
npezes MOoCIeI0BATeIbHOCTH, apu(pMeTHYeCKasl MPOrpeccHsi, reoMeTpudecKas Mporpeccus,
XapaKTEePUCTHUECKOE CBOUCTBO apu(MeTHUECKON (TeOMeTpUYEeCKOi) MPOrpeCcCchu;

o UCIIONIb30BAaTh METOJ MaTeMaTHYeCKOM MHIYKIUU JUIsl BbIBOAA (OpPMYyII,
JI0OKa3aTesIbCTBA PABEHCTB U HEPABEHCTB, PEIICHHUS 3a7a4 Ha JEIMMOCTb;

o UCCIIEN0BATh M10CIEA0BATEIIBHOCTH, 3aIaHHbIE PEKYPPEHTHO;

. pemiatb KOMOMHHPOBAHHBIE 33/7a4M Ha apu(YMETHUYECKYI0O M T'€OMETPHUYECKYIO
IIPOIPECCUM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:



o KOHCTPYHpPOBaTh H HCCIENOBaTh (PYHKIMH, COOTBETCTBYIOIIME pPeaTbHBIM
mpoueccaMm U SBICHUSIM, UHTEPIIPETUPOBATh MOJYyYEHHbIE PE3yNbTaThl B COOTBETCTBUHU CO
cnenn (UKo uccieayeMoro nporecca Uil sSBICHHS,

. HCITOJIB30BaTh I'pa KK 3aBUCUMOCTEHN JJII UCCIISIOBAHUS PEATBHBIX MTPOIIECCOB U
SIBIICHHI,
. KOHCTPYHPOBATh U UCCIICOBATh (DYHKIIUU MPU PEIICHUH 337a9 APYTUX YICOHBIX

IPEMETOB, UHTEPIPETUPOBATH IMOJIYyUYCHHBIE PE3yIbTaThl B COOTBETCTBHH CO CIICHU(PHKON
y4eOHOro npeaMeTa.

CTaTHCTHKA H TeopHs BEPOSITHOCTEH

o CBoOosHO onepupoBaTh HOHATUSAMH: CTOJOYATble M KPYTrOBblE JAHMArpaMMbl,
TaOJMMIBl JaHHBIX, CpelHee apu(pMeTHYecKoe, MeIUaHa, HauOoJblllee M HauMMEHbIIEe
3Ha4YeHUs BBIOOPKHM, pa3Max BBIOOPKH, NUCHEPCHsI U CTaHIAPTHOE OTKJIOHEHHE, CiydyaiHas
U3MEHYUBOCTb;

° BEIOMpaTh HanboJiee yIoOHbIH crioco0 mpencTaBicHust HHPOpMAIiH, aJeKBaTHBIN
¢€ cBOMCTBAM M IISIISIM aHaJIN3a;

° BBIYHCIIATH YACIIOBBIC XapaKTEPUCTUKH BBIOOPKH;

° CBOOOJIHO  OMEpPUPOBATH IMOHATUSAMHU: (aKTOpHal dYHCIA, IEePECTAHOBKH,
COUYCTaHUA N paSMeHIGHI/Iﬂ, TpeyFOJII)HI/IK HaCKaJDI;

° CBOOOJHO OMEpUPOBATH MOHITUSAMU: CIYYAWHBIA OMBIT, CIy4ailHBIA BBHIOOD,

UCTIBITAHUE, 3JIEMEHTapHOe ciy4aiiHoe CcoObITHE (MCXO0X), KJIAacCHYEeCKOoe OIpeeieHHe
BEPOATHOCTH CIIy4allHOTO COOBITHSI, ONepalMMu HaJl CIy4yallHbIMU COOBITUSMHU, OCHOBHBIE
KOMOHMHATOPHBIE (POPMYIIBL;

. CBOOOJHO ONEpUPOBATh MOHSTUAMM: CIy4YalHBIA OIBIT, CIy4ailHBIH BBHIOOD,
UCIBbITAaHUE, DJEMEHTAPHOE CilydailHoe coObITHE (MCXO0Jl), KJIACCHYECKOE OIpeiesieHue
BEPOSITHOCTH CIy4alHOTO COOBITHS, ONEpalMM HaJ CIy4allHbIMH COOBITHSIMHM, OCHOBHBIE
KOMOWHATOPHBIE (HOPMYJIBI;

o 3HaTh TPUMEPbl CIIyYalHBIX BEIIMYMH, W BBIYUCIATH HMX CTaTUCTHYECKHUEC
XapaKTEPUCTHKH;

° UCTIOJIB30BaTh (POPMYIIBI KOMOMHATOPUKH TP PEIICHNH KOMOMHATOPHBIX 33/1ay;

L peiaTth 3aJa4d Ha BBIYHUCJICHHUEC BCPOATHOCTH B TOM YHCIIC C HCIIOJIB30BAHUCM
dbopmy.

B noBce1HeBHOM KU3HM U TIPH U3YYEHHH APYTUX NMPeIMETOB:

o MPEJICTaBISITh MHOOPMAIIMIO O PEATBHBIX MPOIEcCaX W SIBICHHUSX CIIOCOOOM,
AICKBAaTHBIM €€ CBOMCTBaM U OEJIn UCCIICJOBaAHUA,

o AQHAIM3UPOBATh M CPAaBHUBATh CTATHCTUYECKUE XapaKTEPUCTUKU BBIOOPOK,

MOJIYYCHHBIX B IPOLECCC PCIICHHA HpHKHaI[HOﬁ 3aaa4yu, HU3YUYCHUA PCaIbHOTO SBJICHUA,
peUiCHUs 3aJa4u U3 APYyrux y‘{e6HBIX npeaAMCETOB;

L OLICHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U SBJICHUI B PA3JIMYHBIX CUTyallUuAX.

TexkcToBbIE 3aJaum

L4 Peniate IMPOCTBIC U CIIOXKHBIC 3a/1a4U, a TAKKC 3aJa4n MOBBIIICHHOMH TPYAHOCTU U
BBIIACIIAATh UX MATEMATUYCCKYIO OCHOBY;,

L PacCIrio3HaBaTh pa3HbIC BUALI Y TUIIBI 3a1a4;

L HCIIOJIB30BAaTh PAa3HBIC KPATKHUE 3allMCHU KaK MOACIMW TCEKCTOB CJIOXHBIX 3aJdad H

3a]a4 TIOBBIIIEHHON CJOXHOCTU JUISl NOCTPOEHHUS IMOMCKOBOM CXE€Mbl U pellleHus 3ajaad,
BBIOMPATh ONTHUMAJIBHYIO JJIs1 pacCCMaTPUBAaEMOM B 3ajlaue CUTYaIlMN MOJIENb TEKCTa 3a/1auH;

o pa3ianyaTh MOJENb TEKCTa U MOJEb PEUIeHUs 3a/1auk, KOHCTPYHUPOBATh K OJHOM
MO/IEJIN PEIICHUS CIOKHBIX 3a/1a4 Pa3Hble MOJEIH TEKCTA 3a]1auH;

o 3HaTh M NPUMEHATh TPU Crocoba IMoHMcKa pelieHus 3anad (0T TpeOOBaHUS K
YCIIOBUIO U OT YCJIOBHS K TpeOOBaHHMIO, KOMOMHUPOBAHHBIN);

o MOJICIUPOBATh PACCY)KJICHHUs IMpPU TMOUCKE PELICHUs 3a7ad C MOMOILNbI0 Tpad-
CXEMBI;



o BBIJICJIATH 3TAIbl PEIICHUS 331a4d U COACPIKAHNE KAXK]IOTO ATarna;

o YMETh BbIOMpaTh ONTHUMAJBHBIM METOJ pElIeHHs 3a7auyd M OCO3HaBaTh BHIOOP
METOJIa, paccMaTpuBaTh pa3JIMYHbIE METOJbl, HAXOAWUTHb pa3HbIe pPELICHUS 3aJadud, €CIU
BO3MOKHO;

o AHAJIN3UPOBATh 3aTPYAHEHHUS IIPU PEILICHUN 3a]a4;

o BBITOJIHATh pa3IuyYHbIC npeoOpa3oBaHus IIPETI0KEHHON 3aJla4H,
KOHCTPYUPOBATh HOBBIE 33/1a4M U3 JAHHOM, B TOM YHUCIIe OOpaTHBIE;

. WHTEPIPETUPOBATh BBIYMCIMTEIBHBIC DPE3YJbTaThl B 3aJadye, MCCIEI0BaTh
IIOJIy4EHHOE PELICHUE 3a1a4H;

o U3MEHATh YCJIOBHE 3a7ay (KOJMYECTBEHHbIE MJIM KauyeCTBEHHbIC JaHHBIE),
UCCIIeI0BaTh H3MEHEHHOE NTPe0Opa30BaHHOE;

. AQHAJIM3UPOBAaTh BCEBO3MOJKHBIC CHUTyallUd B3aMMHOIO paCIIOJIOKEHUS JABYX

00BEKTOB M U3MEHEHHE UX XapaKTEpUCTHK IPU COBMECTHOM JABMIKEHHH (CKOPOCTb, BpeMS,
paccTosiHME€) B pELICHUM 3ajad Ha [JBUKEHHME JBYX OOBEKTOB KaK B OJHOM, TaKk U B
[IPOTHUBOIIOJIOKHBIX HAIIPABJICHUAX, KOHCTPYUPOBATh HOBBIC CUTYALIMM HA OCHOBE U3MEHEHUs
YCJIOBHM 3a7]a4M IIPU JBUKEHUU I10 PEKE;

o HCCIIEIOBaTh BCEBO3MOXKHBIE CUTYallUM NPU PEUICHUH 3a7a4 Ha IBUKCHHE IIO
peKe, paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA,

o pemaTth pa3HooOpa3HbIE 3a/]a4 «HA YaCTH»;

o pemiath U OOOCHOBBIBATH CBOE pEIICHUE 3a7ad (BBIACIATH MaTEMaTUUYECKYIO

OCHOBY) Ha HaX0/ICHHE YaCTH YKCJIa M YKCJIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA
apobu;

o 00BACHSITH HACHTUYHOCTL 3aJlad PAa3HbIX THIIOB, CBA3LIBAIOIIUX TPU BCIIMYHHBI
(Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KCHI/IG). BBLACIATE 3TU BCJIMYMHBI U OTHOUICHUA MCKIY
HUMH, IPUMEHSATh UX MPH PEIICHUN 3a/1a4, KOHCTPYHPOBATh COOCTBEHHBIC 3a/1aU YKA3aHHBIX
THUIIOB;

o BJIaJeTh OCHOBHBIMH METOJAaMH pEIICHHsS 3aJad Ha CMECH, CIUIaBbI,
KOHIICHTPAIIMK, HCIIOJIb30BaTh MX B HOBBIX CHUTYalUAX IO OTHOMICHHIO K H3YYCHHBIM B
mporecce 00ydeHUS;

o pemaTte 3aJayd  Ha TMPOIEHTHl, B TOM YHUCIE, CIOXHBIE TPOIEHTH C
000CHOBaHUEM, HUCTIOIB3YS Pa3HbIE CIIOCOOHI;

o pelaTh JJIOTHYecKre 3aaui pa3HbIMH CIIOCO0aMu, B TOM YHUCJIe, C ABYMsI OJOKaMH
U C TpeMs OJI0OKaMH JTaHHBIX C TIOMOIIBIO TAOJIHIL;

o pemiath 3aJadd M0 KOMOWHATOPUKE W TEOPUM BEPOSITHOCTEH Ha OCHOBE
HCIIOJIB30BAHUA U3YYCHHBIX MCTOO0B U 000CHOBBIBATH PEHICHUC,

o peliaTh HECIOXKHBIE 33Ul IO MaTEMaTHUYECKON CTaTUCTHKE;

o OBJIAJIETh OCHOBHBIMH METOJaMH PEUICHUS CIOKETHBIX 3a7ad: apu(hMETHUECKH,

anreOpandeckuii, mepedop BapHaHTOB, FEOMETPUYECKHM, rpa@uuecKkuil, MPUMEHSITh UX B
HOBBIX IO CPABHEHHIO C U3YYCHHBIMU CUTYalIHUSIX.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

. KOHCTPYHPOBATh HOBBIE I JTAHHOM 3aJa4d 3aJa4yHble CHUTYallMd C YYETOM
pEATbHBIX XapaKTEPHUCTUK, B YACTHOCTH, MIPU PEIICHUM 33/1a4 HAa KOHIEHTPALlUH, YIYUTHIBAThH
IJIOTHOCTH BEILIECTBA; pELIaTh U KOHCTPYUPOBATh 3aa4l HA OCHOBE PAaCCMOTPEHUS PEAIbHbBIX
CUTYyaIlNi, B KOTOPBIX HE TPEOYETCSI TOUHBIN BHIYMCIUTEIBHBIN Pe3yabTaT;

. pelmarh 3aa4i Ha JBHIKEHUE T10 PEKE, paCCMaTpHUBasi pa3HbIE CUCTEMBI OTCUETA;

. KOHCTPYHpOBaTh  3aJladyHbleé  CUTyallud, MNPUOIMKEHHBIE K  peajlbHOU
JICCTBUTEIIBHOCTH.

Hcropust MaTeMaTHKHU

. [ToHnmaTh MaTeMaTUKy Kak CTPOTO OPraHM30BAHHYIO CUCTEMY HAay4YHBIX 3HAHU,
B YAaCTHOCTU BJIAACTh MPEJACTaBICHUSIMU 00 aKCMOMAaTHUYECKOM TOCTPOEHHUU TE€OMETPUU H
MIEPBUYHBIMU IIPEACTABICHUSMU O HEEBKIIUIOBBIX TEOMETPUSX;



. paccMaTpuBaTh MaTeMaTHUKy B KOHTEKCTE€ HCTOPUU PA3BUTHUS LIUBWIM3ALUU U
VCTOPUM Pa3BUTHUS HAYKW, TOHUMATh POJb MaTEMATUKH B pa3Butun Poccun.

MeTtoabl MaTeMaTHKH.

. Bnagerp 3HaHMSAMHM O pa3IUYHBIX METOJaX OOOCHOBaHHS M OIPOBEPIKEHUS
MaTE€MaTUYECKUX YTBEPKICHUM U CAMOCTOSITEIbHO IPUMEHATD UX;

o BIIAJICTh HaBbIKAMU aHaJW3a YCIIOBUS 33Ja4d W OMPEJEICHUS MOAXOMASIIUX IS
pelIeHus 3a1a4 U3YYCHHBIX METOIOB WIIH X KOMOWHAIIHIH;,

. XapakTepu30BaTh IPOM3BEICHUS HCKycCTBA C Y4ETOM MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH B IMPUPOJE, MCHOJIB30BaTh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEJIbBHOM TBOPYECTBE.

1.  ConepxaHue y4eOHOT0 mpeaMeTa.

Cogepxanue Kypca anreOpbl 7-9 Ki1accoB OOBEOIUHEHO KAk B HCTOPUYCCKU
CIIOXKHBIIMECS JIMHUM (YUCIIOBas, anreOpanyeckas, reomMerpuyeckas, (pyHKIMOHAIbHAs U
Ip.), TaK U B OTHOCUTEIHHO HOBBIE (CTOXAaCTHYECKas JIMHUS, «peajbHas MaTeMaTHKa»).
OTaenbHO NPEeACTaBICHBI JIMHUS CIOKETHBIX 3a]a4, UCTOpUYECKas JIMHUS.

DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

CornacHo @I'OC ocHOBHOTrO 00111eT0 00pa3oBaHusl B Kypc MaTEMaTHKHU BBEJICH pa3Jien
«Jlorukay, KOTOpHIN HE TpeAroIaraeT J0MOJHUTEIbHBIX YaCOB HA U3YyYEHUU M BCTPAUBACTCA
B pa3JIMYHbIC TEMbI KypCOB MaTEMAaTUKU U UHGOPMATUKU U MPeIBapseTcsi 03HAKOMIICHHEM C
AJIEMEHTaMH TEOPUU MHOXKECTB.

MHoxecTBa M OTHOLIEHUS MEKAY HUMM

MHOX€eCTBO, Xapaxkmepucmuueckoe C80UCMBO MHOMCeCmed, 3IEMEHT MHOXKECTBA,
nycmoe,  KOHEYHoe, beckoneunoe  muooicecmeo.  IlogmuHoxectBo.  OTHOIIEHUE
MPUHAUICKHOCTH, BKJIFOYCHHUS, PABCHCTBA. OJIEMEHTHI MHOXECTBA, CIIOCOOBI 3amaHUs
MHOKECTB, PACNO3HABAHUE NOOMHONCECME U DNIeMEHMO8 NOOMHONCECME C UCNOIb308AHUEM
Kpyeos Jiiiepa.

Onepaunu HAJ MHOKECTBAMM

Ilepeceuenne u OOBEIMHEHUE MHOXKECTB. PasHocmb MHOdCecms, O0ONOHEHUe
MHOXMCecmea. nmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbI0 Kpy2os Jiliepa.

DJ1eMeHTBI JIOTUKH

Onpenenenue. YTBepkaeHUA. AKCHUOMBI U TeopeMbl. Jloka3zaTenbcTBO. Jloka3aTeabCcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas qanHOM. [IpumMep U KOHTpHIpUMED.

Bricka3biBaHusA

VICTUHHOCTP M JIO)KHOCTb BbICKa3bIBaHUS. CodiCHble U Npocmble 6blCKA3bIBAHUSL.
Onepayuu Hao BbICKA3BIGAHUAMU C UCNOIb30BAHUEM JIOCUHECKUX CB8A30K. U, UIU, He.
Ycnosnvie gvickazvieanus (umnaukayuu,).

Auredpa 7 kJacc.

I'nasa 1. JIuneiinoe ypaBpHeHue ¢ oqHo#i nepemenHoii (154.)

* Beenenue B anreOpy. JIuneiiHoe ypaBHEHHE C OHOM MEPEMEHHOM.

* Pemenune 3a/1a4 ¢ TOMOUIBIO YPABHEHUN.

I'naBa 2. Ileabie Boipaxenus (504.)

. To1eCTBEHHO paBHBIE BhIpaXkeHUs. ToxkIecTBa

. Crenenp ¢ HaTypalbHbIM IOKazareneM. (CBOMCTBa CTENEHU C HaTypalbHBIM
MIOKa3aTeneM

. OpnnowieHbl. MHOTOUJIEHBI.

. CnoxeHue ¥ BBIYMTaHNE MHOTOWICHOB. Y MHOXKEHNE OJTHOWIEHA HA MHOTOUJIEH.
YMHOX€EHUE MHOTOWIEHA Ha MHOTOUJIEH.

. PasnojxeHrne MHOTOUJIEHOB Ha MHOXUTENN. BpiHEceHne 00I11ero MHOKHUTENS 3a
cKOOKH. MeTos TpyIIUpOBKH.

. [Ipou3sBeneHne pa3HOCTH U CYMMBI IBYX BBIpaXK€HUN. Pa3HOCTH KBagpaToB BYX

BbIpakeHU. KBagpaT cyMMBI U KBajipaT pa3HOCTH JIByX BblpaxkeHUil. CyMMa U pa3HOCTh
KyOOB JIByX BbIpaXKEHHUI.



I'naBa 3. ®yuxnun (114.)

* CBs13u Mexy BeauunHaMmu. OyHKIHS.

. Crnioco6s1 3ananus Gpyaknun. I'padux GyHKImm.

I'naBa 4 Cucrembl JJUHEHHBIX YPaBHEHHIl ¢ IByMs nepeMeHHbIMH (194.)

* YpaBHeHUs C IByMs lepeMeHHbIMU. JINHEHOE ypaBHEHHE C ABYMS [IEPEMEHHBIMU U
ero rpaduk.

». Cucrembl ypaBHEHHMH C JABYMsS MepeMeHHbIMH. ['paduueckuii MeTon peuieHus
CHUCTEMBI JABYX JINHEWHBIX YPAaBHEHUH C JBYMs IEPEMEHHBbIMU. PelieHne cucteM JTUHEHHBIX
YpaBHEHUM METOJOM MOJICTAHOBKHU. PelleHHe CUCTeM JIMHEWHBIX YPAaBHEHHH METOJI0M
cioxeHus. PelieHne 3a1a4 ¢ IOMOLIBIO CUCTEM YPaBHEHUM.

I'naBa 5 [loBTopeHue U cucTeMaTH3alusl y4eOHOTro MaTepuaa (44.)

. [ToBTOpeHue u cuctemaruzalus y4deOHOro Marepuanga 3a Kypc anredopsl 7
KJlacca

Aunreopa 8 kiacc.

I'naBa 1. Panmonasibuble Boipazkenus (424.)

* ParnonanpHbie 1po6u. OCHOBHOE CBOMCTBO paliOHAIBHOM JIPOOH.

* Crio’)xeHHe W BBIYMTAHWE PAIMOHAIBHBIX JPOOEH C OJMHAKOBHIMHU 3HAMEHATEISIMH.
Crnoxenue u BBIUMTAHUE PAIMOHANIBHBIX JIpO0Oed C pa3HBIMU 3HAMEHATEISIMH.
ToxaecTBeHHbIE TPe0Opa30BaHUs PALlMOHAIBHBIX BbIPAKEHUM

. YMHOKEHUE U JIeIeHHEe PallMOHABHBIX Apobeii. Bo3BeneHnue parmoHansHoM
IpoOu B cTeneHb. ToXIeCTBEHHbBIE TPe0Opa30BaHUs PAlMOHATBHBIX BBIPAKEHHI

. PaunonaneHble ypaBHeHUs. PaBHOCHIIbHBIE YpaBHEHUSI.

. CrerneHs ¢ 1eNbIM OTPULIATENIBHBIM MOKa3aTeneM. CBOMCTBa CTENEHU C LIEIbIM
MOKa3aTeseM

k
. OyHkIMA Y =— U €€ rpaduk
X

I'aasa 2. KBaapaTubie kopuu. [eiicrBureabHbie yncia (264.)

. Oynkums Y = X2 u eé rpadux

. KBanmparable kopHH. Apudmernyeckuid KBaApaTHbIM KopeHb. (CBoiicTBa
apuMETUYECKOT0 KBAJAPATHOTO KOpHsS. TOXIeCTBEHHBIE MPeoOpa3OBaHUS BBIPAKCHUH,
CoJIep>KalINX KBaJIpaTHbIE KOPHHU.

. MHO0X€CTBO U €r0 AJIEMEHTHI.

. [ToagmuoxkecTBO. Onepanuu HaJl MHOKECTBaMHU.

. OyHKIHA Y = X ed rpadux

I'naBa 3. KBagparHbie ypaBHeHnus (244.)

* KBanpatnele ypaBHeHHs. PemieHue HeNoJHBIX KBaJApaTHBIX ypaBHeHHMH. dopmyna
KOpHEH KBaJpaTHOTO ypaBHeHMs. Teopema Buera.

. KBanpaTHslii TpEéxuiieH.

I'nasa 4. [loBTOpenue u cucremMaTu3anus yueonoro marepuaJja (104.)

. [ToBTOpenne u cucremaruszanusi y4eOHOro MaTepuayia 3a Kypc aiaredpsl 8
KJlacca

Auredpa 9 kiacc.

I'nasa 1. HepaBencrna (204.)

* Uucnosele HepaBeHCTBA. OCHOBHBIE CBOMCTBA YUCIIOBBIX HEPABEHCTB. ClI0KEHNE U
YMHOXEHHE YUCIOBbIX HEpaBeHCTB. OlleHUBaHUE 3HAUECHUS BHIPAKEHUS

* HepaBencrBa ¢ ofHON IlepeMeHHOM. PerieHne HEpaBEeHCTB C OJHOU IEPEMEHHOM.
Yucnobie TpoMeKyTKHA. CHUCTEMBI TMHEHHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN.

I'naBa 2. KBagparnunas ¢pynkuus (324.)

. [ToBTOpeHue U paciupenue cBefeHunit o pynkuuu. CpolicTBa QyHKIUU

. Kaxk nmoctpouts rpaduk ¢pynkiun Y = kf(X), ecnn u3Becren rpapux GpyHkumm y =

f(x).



. Kak moctpouTts rpaduku ¢pyukuuii y = f(X) + b u y=f(x + a), ecnu u3Becren
rpaduk ¢pyaknun y=Ff(x)

. KBagpatnunas ¢ynakmus, e€ rpaduk u cBoiictBa. Pemienue KBaapaTHBIX
HEPABCHCTB
. Pewenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHMI BTOPOM CTEIICHU

I'naBa 3. DieMeHTHI NpuMepHOi MaTemMaTuku (214.)
* Matematuueckoe Mojenuposanue. [Iponentuelie pacuérel. [Ipubnmxénnsie
BBIYUCIICHUS

. OcHoBHbIE NpaBUIa KOMOMHATOPUKU. YacToTa U BEPOSITHOCTD CIIy4aiiHOTO
coObITus. Knaccuueckoe onpezneneHue BeposiTHOCTU. HauanbHble CBEICHUS O CTaTUCTHKE

I'nraBa 4 Yuciosbie nociienoBareabHocT (194.)

* YucnoBele nocienoBarenbHOCTH. Apupmernyeckas nporpeccus. Cymma N nepBbIx
YIEHOB apu(MeTHYecKoi mporpeccuu

». T'eomerpuueckas mnporpeccus. CymMMa N MEpBBIX UIEHOB TI'€OMETPUYECKON
nporpeccuu. Cymma 6€CKOHEYHOM reOMETPUUECKON MTPOTPECCUH, Y KOTopol | q | < 1

I'naBa S [loBTopeHue u cucremaruszamusi yueoHoro marepuaJja (10 u.)

. [ToBTOpeHHe u cucTemaruzalus y4eOHOro Marepuana 3a Kypc anredopsl 9
KJjlacca

3. TemaTnueckoe NIAHHPOBAHHE

7 Knace
Conepxanue o DopMBI KOHTPOJIA
/M
E y4e6HOro 5 XapaKTepUCTUKa OCHOBHBIX
; Tema Matepuaia % » | BHZIOB ICSTEIBHOCTH
)
5 Q | yueHuka
S




Coneprkanue ° DOopMBbI KOHTPOJISI
= yae6HOTO 5 XapakTeprcTHKa OCHOBHBIX
g Tema MaTepuaia Eé » | BHJOB ICSTEIBHOCTH
= § YYEHHUKA
X T
1 JIuneitHoe Beenenue B 15 | Pacnosnaeams 4yucioBbie MaTeMaTU4yeCcKue
YpaBHEHHUE C anreopy BBIPAXKEHUS Y BBIpAXXKEHHS ¢ | AUKTAHTBI,
OJIHOI Jluneiinoe TnepeMeHHbIMH, THHeiiHple | PAKTHICCKUC
MIEPEMEHHOMN YpaBHEHUE C ypaBHeHus. [IpuBoauts paboTbi;
. . WHUBUlyaJIbHbIC
OJIHOU ) IpUMEPBI BLIpameHI/H:I c 3IAHHL:
MepeMEHHOMN MepEMEHHBIMU, JIMHEHHBIX CAMOCTOSTEILHEIE
Pentenue 3amau ypaBHeHu. COCTaBIATH padoTHI;
C ITIOMOUIBIO BBIpaXKCHHE 3a4er;
ypaBHEHUU C IIEPEMEHHBIMHU 110 KOHTPOJIbHAA
[ToBTOpEHUE YCIIOBUIO 33JIa4H. pabot Nel
u BeimonHsTh
cucTreMaTu3anus npeodpazoBaHus
yueOHOTO BBIPKEHUI: IPUBOJIUTD
Marepuaia NMoJI00HBIC CllaraeMbie,

pacKpbIBaTh CKOOKH.
Haxoauth 3HaueHue
BBIPKEHUS C
NepEeMEHHBIMH TPU
3a/IaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.
Knaccudunuposars
anreOpanyeckue
BbIpakeHus. ONUCHIBATh
LIETIBIE BBIPAKEHUSI.
Dopmynuposamo
OIpeJIeTIeHUE JIMHENHOTO
ypaBHeHus1. Pemath
JMHENHOE YpaBHEHHE B
o01eM BHE.
HNutepnpeTupoBath
ypaBHEHHUE KaK
MaTeMaTUYeCKYI0 MOJIEThb
peanbHON CUTYalUN.
OnuceIBaTh CXEMY perieHus
TEKCTOBOI 3a1a4H,
MIPUMEHATD €€ JIsl pelleHus
3a/1a4




Coneprkanue

DOopMBbI KOHTPOJISI

E Y4eGHOrO % XapakTeprucTuKka OCHOBHBIX
g Tema MaTepuaia z 2 BHJIOB JICATEILHOCTH
= O | yueHuka
X T
2 [enbie ToxnecTBeHHO 50 | @opmyruposams: MaTeMaTHYECKUE
BBIPXKEHHUS paBHBIE onpeoeneHus. AUKTaHTBL,
BBIPAKEHUS. TOKJIECTBEHHO PABHBIX IpaKTHICCKNE
ToxnectBa BBIPAXEHUM, TOXK/IECTBA, paboTs;
MHIUBUAYaJIbHbBIE
Cremnensb ¢ CTETEeHHU C HATYPaJbHBIM SAAHN;
HaTypaJbHbIM MoKa3aTeseM, OJJHOUJICHA, CAMOCTOSTEILHEIE
IOKa3arejieM CTaHIapTHOI'O BUJIA paboThI; 3aUeT;
CsoiicTBa OJHOUJIECHA, Ko3(pduryenTa | KOHTPOJIbHBIC
CTETICHU C OJ[HOYJICHA, CTCIICHU pabotsl Ne 2, 3, 4,
HATypaJIbHBIM OJIHOYJICHAa, MHOTOYJICHA, 5
MoKazaresiem CTETNIeHH MHOTOWJICHA; 3HAKa
OpnHouJIeHBI CTEIEHH;
MHorousneHbl ceoticmea: CTeTIeHH

CnoxxeHue u
BBIYUTAHHE
MHOT'OYJICHOB
YMHOXEHNE
OJIHOYJICHA Ha
MHOT'OYJICH
YMHOXEHHE
MHOTOYJICHA Ha
MHOIOYJIeH
Paznoxenue
MHOT'OYJICHOB Ha
MHOKHTEIIH.
Brinecenne
o011ero
MHOXHUTEIIS 32
CKOOKH
Paznoxenue
MHOT'OYJICHOB Ha
MHOKHTEIIH.
Meton
TPYIITUPOBKHU
IIpoussenenue
Pa3HOCTH U
CYMMBI JIBYX
BBIPAKECHUI
Paznocth
KBaJpaTOB JBYX
BBIPOKECHUI
KBagpar cymmsbl
Y KBaJ[paT
Pa3HOCTH ABYX

C HaTypaJbHbIM
IIOKA3aTeNeM, npasuid.
JI0Ka3aTesIbCTBA TOKIAECTB,
YMHOKECHHS OJTHOWICHA Ha
MHOT'OWIEH, YMHOKECHUS
MHOI'OYJICHOB. /[oKa3vieamuo
CBOICTBA CTENEHHU C
HaTypaJIbHBIM I10Ka3aTelIeM.
3anucheIBaTh U JOKa3bIBaTh
(hopmyIel: pOU3BEACHUS
CYMMBI U Pa3HOCTH ABYX
BBIPa)KCHUH, Pa3HOCTH
KBaJpaToOB JIBYX
BBIPXXCHMI, KBapaTa
CYMMBI M KBajpara
Pa3HOCTU JBYX BBIPaKCHUH,
CYMMBI KyOOB M Pa3HOCTH
KyOOB JIBYX BBIpa)KEHUH.
Buviyucnams 3Ha4eHHE
BBIpa)KCHU I

C IEPEMEHHBIMH.
[IpuMeHATH CBOMCTBA
CTEIEHU JUIs
npeoOpa3oBaHUs
BbIpa)KCHUM. BBINOIHATE
YMHOKEHHE OJHOYJICHOB U
BO3BEJEHUE OJTHOWICHA

B creneHb. [IpuBoauTe
OJIHOWIEH K CTaHAAPTHOMY
BUJy. 3alUCHIBATh
MHOI'OYJIEH B CTAHAAPTHOM




Coneprkanue ° DOopMBbI KOHTPOJISI
E Y4eGHOrO é XapakTeprucTuKka OCHOBHBIX
g Tema MaTepuana Eé o | BUIOB JCSTEIBHOCTH
5 § yYEHHKA
X T
3 DyHKIUH CBs3u Mex1y 11 | Ilpusooums npumepsl MaTEeMaTUYECKHE
BEeJIMUYMHAMU. 3aBUCUMOCTEN MEXKITY AUKTAHTBI,
DyHKIMA BEJIMYMHAMH. Pa3mnyath HPAKTUICCKHE
Cnooco0sl Cpeau 3aBUCUMOCTEMN paboTs;
MHIUBUAYaJIbHbBIE
3a/laHus (yHKIIMOHATIbHBIE SAAHN;
byHKIMM 3aBUCUMOCTH. Onuceléams | capmocTosSTe LHbIE
I'padux NOHAMUSL: 3aBUCUMOU U padoTHI;
byHKIIUN HE3aBUCHUMOM MEPEMEHHBIX, | 3a4CT;
Jluneitnas (GyHKINH, apryMeHTa KonTposbHas
byHkm, eé GbyHKIMY; cocoObI 3a1aHUS pabora Ne 6
rpaduku ¢dbyakuu. opMynupoBaTh
CBOIiCTBa ornpezaeneHus: o0n1acTu

orpeesieHus PyHKIUH,
00J1aCcTH 3HAYCHUH
¢bynkuuu, rpaduka
(GyHKINHU, THHEHHOM
GbyHKIMH, TPSIMON
IPONOPLUOHATILHOCTH.
Buiuuciams 3HaueHue
(GyHKIMHU 1O 33JJaHHOMY
3HAYEHUIO apTryMEHTA.
CocTaBisiTh TaOIHUIIBI
3HauYEHUN QPYHKIHHU.
Crpourts rpaduk QpyHKUINH,
3agaHHo# TabauuHo. [To
rpaduky QyHKIUH,
SABJIAIOILENCSA MOJIENBIO
peabHOTO Mpoliecca,
OIIpEACIIATh
XapaKTEPUCTUKHU 3TOTO
nporiecca. CTpouTh rpaduk
JMHENHON QYHKINH U
psAIMOI
MIPOIOPLIMOHAIBHOCTH.
OmnwuceIBaTh CBOWCTBA 3TUX

byHKIII




Coneprkanue

DOopMBbI KOHTPOJISI

o
E Y4eGHOrO é XapakTepUCTHUKA OCHOBHBIX
= O
3 Tema MaTepuana T | BUIOB AEATENLHOCTH
o
= O | yueHuka
7
4 | Cuctemsl VYpaBHeHus ¢ 19 | Ilpusooums npumepwi: MaTeMaTHYECKUE
JIMHEWHBIX IByM YpaBHEHHUS C IBYMS AUKTaHTBL;
ypaBHEHHUIA ¢ riepeMEHHBIMU TlepeMeHHbIMH; TUHeiHoro | [PAKTHHUCCKHC
. paboTsr;
JBYMSI Jluneitnoe yYpaBHEHUS C ABYMS
WHAUBHUIyalIbHbIC
NepPEMEHHBIMU ypaBHEHHUE C NEPEMEHHBIMH; CUCTEMBI 3ATIAHNS,;
JIBYMSI IBYX JIMHEHHBIX YPAaBHEHUH | camocTosTeabHbIC
NEPEMEHHBIMH U C IByMs MIEPEMEHHBIMH; pabOThL; 3a4€T;
ero rpauk peanbHBIX MPOIECCOB, IS | KOHTPOJIbHAS
Cucremsl KOTOPBIX YPAaBHEHHUE C pabota Ne 7

YpaBHEHUH C
JIBYMs
MepEMEHHBIMU.
I'padpuaeckuii
METO/I PEUIECHUS
CHCTEMBI JIBYX
JIMHEHHBIX
YpaBHEHUH ¢
JBYMSI
MepEMEHHBIMU
Pemenue cucrem
JIMHEWHBIX
YpaBHEHUNU
METOJIOM
IMOCTaHOBKH
Pemenune cucrem
JIMHEHHBIX
YpaBHEHUNU
METOI0M
CIIOJKEHMS
Permenue 3amau
C IOMOIIIBLIO
CHCTEM
JIMHEUHBIX
ypaBHEHUU

JIBYMs IIEPEMEHHBIMU WU
cucTeMa ypaBHEHHUII ¢
JIBYMs IEpEMEHHBIMU
SIBJISIFOTCS
MaTeMaTUYECKUMU
MojensamMu. OnpenensTh,
SIBJIIETCS JIM [1apa Yucell
pelIeHreM JaHHOTO
YpaBHEHUS C ABYMs
HEepPEMEHHBIMH.
Dopmynuposams:
onpeodenenus: pelieHns
YPaBHEHUS C IBYMs
[IEPEMEHHBIMH; YTO 3HAUUT
pELINTh YpaBHEHUE C IByMS
MIEpEMEHHBIMU; TpaduKa
YpaBHEHUS C ABYMS
IIEPEMEHHBIMU; IMHEHHOTO
YPaBHEHUS C ABYMs
NIEPEMEHHBIMU; PELICHHUS
CUCTEMBI YpaBHEHUH C
JBYMsI IEPEMEHHBIMU;
c601icmea ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.
Onucvleamsb: CBOICTBA
rpaduka JIMHEHHOTO
YPaBHEHUS B 3aBUCUMOCTH
OT 3HAYCHUI

KO3 PHUIIUEHTOB,
rpaduuecKuit MeTo
pELIEeHUs CUCTEMBI ABYX
YPaBHEHUU C ABYMS
MIePEMEHHBIMH, METO/]T
MIO/ICTAHOBKU U METOJ]
CIIOKEHMSI ISl pELICHMUSI




Coneprkanue 9 DOopMBbI KOHTPOJISI
E y4eGHOrO § XapakTepucTuKa OCHOBHBIX
g Tema MaTepuaia Z o BHUJIOB JICATCIBHOCTH
5 § yYEHHKA
~ T
5 [ToBTOpEHME U YnpaxxHeHus Hroropas
cucTeMaTusanus | JJisl HOBTOPEHUS 4 KOHTPOJIbHAS
y4eOHOT0 Kypca 7 Kiacca paborta
Marepuaia
8 kiacc
o DopMbl
Conep:xkanue g 2 XapakTepucTuka KoHTpoI
Tema yueOHOro Z & | OCHOBHEIX BH/IOB
E MarepuaJia 5 T | meATENILHOCTH YYeHHKA
5 2
1 Panmonananuble | PanmmoHanbHBIE 42 Pacnosnasamo 11enpie MaTeMaTUYECKHE
BbIpaKeHU s Ipodu palMoHaIbHBIC BBIPAXKCHUS, | JAUKTAHTHI;
OcHoBHOE JIPOOHBIC pallMOHATBHBIC MPaKTUYECKHE
CBOICTBO BBIPKEHMUS, IPUBOJIUTH paboTHI;
palroOHAIBHOMN MIPUMEPBI TAKUX WHJUBUlyaJIbHbIE
Ipodu BBIPAXKEHUI. 3a7aHus;
CrnoxeHune u Dopmynuposams. CaMOCTOSTEIIbHBI
BBIYUTAHUE onpeoeneHus: € paboThI; 3a4€T;
palMOHAIBHBIX palMOHAIBHOTO KOHTPOJIbHbBIC
npobeii ¢ BBIPAKEHMUSI, TOITYCTUMBIX pabotel Nel, 2, 3
OJUHAKOBBIMU 3HAYEHUU MEPEMEHHOM,
3HaMEHATCSIIMU TO/IECTBEHHO PAaBHBIX
Cnoxxenue u BBIpaXCHU, TOXKIECTBA,
BBIYMTAHUE PaBHOCUJIBHBIX YPaBHEHUH,
palnoHaIbHBIX palMoHaIBHOTO YpaBHEHUSI,
npobeit CTENEHU C HYJEBbIM
C pa3HBIMHU IOKa3aTelieM, CTEIICHH C
3HaMEHATCISIMHU LEJIBbIM OTPULIATENIbHBIM
VMHOXKEHUE U TOKa3aTeJieM, CTaHIapTHOTO
JIeIICHUE BUJIa YuCiIa, 00paTHON
palnoHaIbHBIX MPOTIOPIIMOHATBHOCTH;
Ipobeii. ceoticmea: OCHOBHOE
Bo3senenue CBOWCTBO pAIIMOHAIBHON
palroHaNbHOU IpoOu, CBOICTBA CTETEHU C
npobu B LI€JIBIM [TOKA3aTelIeM,
CTEIICHb . k
TokaecTBEeHHEIE ypasHeHuii, QyHKuun y = n
npeoOpa3oBaHus ; hpasujia: CI10XKEHU,
pallMOHAJIbHBIX BBIYUTaHUS, YMHOXKCHHUS,
BBIPKEHHUI JeNEHus IpoOeEi,
PaBnocuibHbIE BO3BEJICHHUS IpOOH B
YpaBHCHHA. CTEIIEHb; YCIOBUE
PannonanbHble PaBEHCTBA APOOH HYIIIO.
YPaBHCHHUA Jloka3zvleams CBOWMCTBA




CreneHs ¢
LIETBIM
OTPHUIIATEILHBIM
IOKa3aTelieM
CpoiicTBa
CTEIEHU

C LIEJIBIM
II0Ka3aTelieM

OyHKIMA y = E
X

CTETEHH C IENIbIM
nokasaresnem. Onucwvleéams
rpauIecKuii METO/
peuIeHusl ypaBHEHUI

C OJIHOM MIEPEMEHHOM.
Ilpumensims OCHOBHOE
CBOMCTBO pallMOHAIbLHON
IpoOu 7Sl COKpAICHUS

U TIpeoOpa3oBaHusl IpOOCH.
[IpuBoauTh 1poOU K HOBOMY

u eé rpaduk (oOmiemMy) 3HAaMEHATENIO.
Haxomuts cymMMy, pa3sHOCTb,
IPOU3BEICHUE U YaCTHOE
npobeii. BEImomHsATh
TOKJIECTBEHHbBIC
npeoOpa3oBaHUs
palMoOHATbHBIX BBIPAKEHUH.
Pewamwv ypaBHEeHUs
C IEPEMEHHON B
3HaMEeHaTeNe JpooH.
Ilpumensims cBOMCTBA
CTETEHH C IEJIbIM
HoKa3aTesneMm Jyis
npeodpazoBaHus
BbIpaXXeHUH. 3anucvieamp
Yyclia B CTAaHJIAPTHOM BUJIE.
Buinoauams noctpoeHue
U uTeHue rpapuka QyHKIUU
k
y = —
n
KBaagparubie OyHKIWA Y = X° 26 | Onucvieams. TIOHITHE MaTeMaTUYECKUE
KOpPHH. u e€ rpadux MHO>KECTBA, JIEMEHTa JTUKTAHTBI;
JeiicrBuTenbubl | KBagpaTHbie MHOECTBA, CITIOCOOBI MPaKTUYECKUE
€ YHUCIa KOpHH. 3a/1aHHsI MHOKECTB; paboTHI;
Apudmernueck MHOECTBO HaTypalbHBIX WHIUBUTyaJIbHBIC
Wi KBaJIpaTHBIH YUCEJ, MHOXECTBO IIEJIBIX 3a/1aHHUS;
KOpEHb YHUCEJ, MHOXECTBO CaMOCTOSTEIbHBI
MHOXecTBO 1 palMOHAIbHBIX YHCET, € paboThI; 3a4eT;
€ro AJIEMEHTBI MHOECTBO KontponbHas
[TogmMHOXeECTBO. JEHCTBUTENBHBIX YUCET U pabota Ne 4
Omneparuu Haf CBSI3U MEXIY dTUMU
MHOXECTBaMHU YUCJIOBBIMA MHOXECTBAMU;
YuciaoBbie CBSI3b MEXIY
MHOXECTBa OECKOHEYHBIMU
CBoiicTBa JECATUYHBIMH APOOSIMU U
apudmeTnyecko paIoHaIbHBIMU,
T'0 KBaJpPaTHOTO HppaOHATbHBIMU
KOpHS yncinamu. Pacnosnasamo
ToxecTBeHHBIC palnoHaIbHBIC U
npeoOpa3oBaHUs HppalMoHAIbHbIE YHCIIA.
BBIPaKCHUI, [IpuBOIUTE IPUMEPHI

COJICPIKALITIX

PallMOHAJIBHBIX YHUCCIT U




KBaJpaTHbHIC
KOpHU
OyHKIUSA

y=«/;neé

rpaduk

HppallMOHATILHBIX YHUCE.
3anucvliéams ¢ TOMOILBIO
(dhopmyn cBolCTBA NEHCTBHIA
C JEUCTBUTEIbHBIMU
yrcinaMu. Qopmynuposamsn.:
onpeoeneHusi: KBalpaTHOIO
KOpPHSI U3 YUCIIa,
apu(METHIECKOTO
KBaJIpaTHOTO KOPHSI U3
YHCIIa, PABHBIX MHOXKECTB,
MOJIMHO>KECTBA,
repeceyeHus MHOXKECTB,
00BEIMHEHNS MHOKECTB;
ceoticmea: PpyHKIMH Y = X7,
aprupMETHIECKOTO
KBaJIPAaTHOT'O KOPHSI,

byHKIIIN Y = \/; .
Jloka3zvléams CBOMCTBA
aprupMETHIECKOTO
KBa/IPaTHOTO KOPHSI.
Cmpoums rpaduku

byHKIUN Yy = X u y:\/;
JlpumeHsTh NOHSATHE
apru(METHIECKOTO
KBaJPaTHOT'O KOPHS JUIst
BBIUMCJICHUSI 3HAUEHU
BbIpaXXeHUM. Ynpowamo
BBIpaKEHMs. Pemars
ypaBHeHus. CpaBHUBATh
3HA4YEHMSI BBIPAKECHUM.
BrimonHsaTe
npeoOpa3oBaHue
BBIPAKECHUM ¢ TPUMEHEHNEM
BBIHECEHMSI MHOXKMTENS U3-
10]1 3HaKa KOPHs, BHECEHUE
MHOKUTEJNS 107 3HAK KOPHS.
BeImonHATe 0cBOOOXKIEHNE
OT UPPALMOHAIILHOCTHU B
3HaAMEHaTeNe IpoOu, aHATN3
COOTHOILIEHUH MEXKY
YHCIIOBBIMU MHO>KECTBAMHU U
UX 2JIEMEHTaMU

KBaaparubie
YpPaBHEHUA

KBagparusie
YpaBHEHUS.
Pemenue
HEITOJIHBIX
KBaJPaTHBIX
YpaBHEHU
®opmyna
KOpHEH
KBaJPaTHOTO

24

Pacnoznasams v npuBOAUTH
MPUMEPBI KBAIPATHBIX
yYpaBHEHUH Pa3IHYHBIX
BUJIOB (TIOJTHBIX, HETTOJHBIX,
NPUBEIEHHBIX ), KBAIPATHBIX
TpEXWICHOB. Onucviéams B
o0I11eM BHJIe perieHue
HETIOJTHBIX KBaIPAaTHBIX
YpaBHEHUM.

MaTeMaTUYECKHE
JTKTAHTHI,
MPAaKTUYECKHE
paboTHI;
WH/IUBUyaJIbHBIE
3aJlaHus;
CaMOCTOSITEIIbHBI
€ paboTHI; 3a4eT;
KoHTposbHbIe




ypaBHEHUS
Teopema Buera
KBanpartublii
TPEXUIIEH
Pemenne
YpaBHEHUM,
KOTOpbIE
CBOJATCS K
KBaJIpaTHbIM
ypaBHEHUSIM
PanmonanbHeie
ypaBHEHUS KaK
MaTeMaTU4eCKHU
€ MOJIeIN
peanbHbIX
CUTYyalHil

Dopmynuposamy:
onpeodenenus: ypaBHEHUS
MIEPBOM CTENEHHU,
KBa/IpaTHOI'O YpaBHEHUS;
KBaJIpaTHOIO TPEXUJICHA,
JUCKPUMHHAHTA
KBaJIpaTHOTO ypaBHEHUS U
KBaJpaTHOIrO TPEXUJICHA,
KOPHsI KBaJpaTHOTO
TpéxueHa; OUKBaIPaTHOTO
YPaBHEHUS; C60lUCcmEa
KBaJPAaTHOI'O TPEXUJICHA;
meopemy Buera u
o0paTHyIo eil Teopemy.
3anucvieamsv 1 JOKa3bIBATh
(bopmyiy KOpHE
KBaJIpaTHOI'O ypaBHEHUS.
HccenenoBaTh KOIMYECTBO
KOpPHEHN KBaJIpaTHOTO
YPaBHEHUS B 3aBUCUMOCTH
OT 3HaKa ero
JUCKPUMHUHAHTA.
lokazvieams meopemboi.
Buera (mpsmyto u
00paTHYI0), O pa3I0KEHUHI
KBaJIpaTHOIO TpPEX4JIeHa Ha
MHOKHTEIIH, O CBOICTBE
KBaJIpaTHOIO TPEXWIEHA

C OTPULIATEIbHBIM
JUCKPUMHHAHTOM.
Onucvieams Ha IpUMEPax
METO/]] 3aMEHBI IEPEMEHHON
JUISl pEeIIEHUs] YPABHEHUM.
Haxooumyv xopHu
KBaJ[PAaTHBIX YPaBHEHHU
pa3IMYHBIX BUIOB.
[Ipumensarts Teopemy Buera
U 00paTHYIO el TeopeMy.
BrInonHATE pa3noxeHue
KBaJIpaTHOTO TpEXUJIEHA Ha
MHOHTENU. Haxonuts
KOPHH YpaBHEHUH, KOTOPbIE
CBOJIATCA K KBaIPATHBIM.
CocraBnsTh KBaJpaTHbIE
yYpaBHEHUS U ypaBHEHUS,
CBOJAILIMECS K KBAaJIpaTHBIM,
SBIISAIOIIHECS
MaTeMaTH4YeCKUMHU
MOJIETISIMU peaTbHBIX
CUTyalui

pabotsl Ne 5, 6

IloBTOpPEHME
"

YnpaxxaeHus
JUIs1 TOBTOPEHUS

10

Kontponbhas
pabota Ne 7




cucTeMaTu3anusi | Kypca 8 Kiacca
y4eOHOro
MaTepHaJia
9 kJjacc
Conep:xkanue XapakTepucTuka DopMbl
= Tema yueOHOoro OCHOBHBIX BH/I0B KOHTPOJISA
= MaTepuaJia JesiITeJIbHOCTH YYeHUKA
2
1 HepaBencrBa | Hucnossle 20 | Pacnoznasams n MaTeMaTU4eCKue
HEPaBCHCTBa MPUBOJUTH TPUMEPHI JUKTAHTBI,
OCHVOBHBIC YHCITOBBIX HEPABEHCTE, IIPAaKTUYECKHE
CBOMCTBA HEDABEHCTB C paboTHI;
YUCTIOBBIX . WHIMBUIyaJIbHbIC
HEPABCHCTR [epEMEHHBIMU, JIMHEHHBIX 38IAHA;
Cnoxenue u HEPABEHCTB C OJIHOH CaMOCTOSTEIbHBI
YMHOKEHHE IIEPEMEHHOM, IBOMHBIX € paboTEIL; 3a4ET;
YUCTIOBBIX HEPaBEHCTB. KonTponbnas
HEPaBEHCTB. Dopmynuposams: pabora Ne 1
Ouenusanne onpeodenenus: CpaBHEHUS
3HAYCHUS
- JIBYX YHCE, pEIICHUS

Hepagencrtna ¢
OJHOM
MIEpEMEHHOMN
Pemienue
HEPaBEHCTB C
OJHOM
IIEPEMEHHOM.
Yucnoseie
MIPOMEKYTKH
Cucremsl
JIMHEHWHBIX
HEPABEHCTB C
OJHOM
IIEpEMEHHOMN

HEpaBEHCTBA C OJHOU
IIEPEMEHHOM,
PaBHOCUJILHBIX HEPABEHCTB,
pelIeHUsI CUCTEMBI
HEPABEHCTB C OJJHOM
NIepPEeMEHHOM, 00J1acTh
ONpeIETICHUS BBIPAXKECHHUS;
c60U.cmMBa YUCIIOBBIX
HEPaBEHCTB, CIOKEHUS U
YMHOKEHHS YHCIIOBBIX
HEPaBEHCTB. /[okazvieamy:
CBOICTBA YUCIIOBBIX
HEPaBEHCTB, TEOPEMBI O
CJIOKEHUU U YMHOKEHUH
YUCJIOBBIX HEPABEHCTB.
Pewamsv nuueiinbie
HEpaBEHCTBA. 3aNlKChIBATh
pELICHUS] HEPABEHCTB U UX
CHCTEM B BHJIC YMCIIOBBIX
MMPOMEXKYTKOB,
00beTMHEHNS, TIEpECCUCHUS
YUCJIOBBIX TIPOMEKYTKOB.
Pewats cucremy
HEPaBEHCTB C OAHOM
nepeMeHHoi. O1eHUBAThH
3HAUYEHHE BBIPAKEHUSI.




YPaBHEHHUH C

JIBYMSI
NepeMEHHBIMU
Pemenne 3agau

C TIOMOIIIBIO
cucTeM
YPaBHEHUNU
BTOPOU CTEIEHH

¢ynxuu. Ilo rpapuky
KBaIpaTUYHON (PyHKIIMH
ONMCHIBATh €€ CBOMCTBA.
Onucvisams cXeMaTHIHOE
pacnosoxxeHue napadosl
OTHOCHTEIIBHO OCH abCcILucC
B 3aBHCUMOCTH OT 3HaKa
crapiuero kodddunnenra u
JMCKpPUMHUHAHTA

Conep:xkanue XapakTepucTuka Dopmbl
- Tema y4eOHOoro OCHOBHBIX BH/I0B KOHTPOJIS
B MaTepuaia NeSTeJIbHOCTH YYeHUKA
2
N3obpaxats Ha
KOOPAMHATHOU MPAMOM
3aJJaHHbIC HEPABEHCTBAMH
YHCIIOBBIC TPOMEKYTKH
2 Ksanpatuunasi | [loBropenue u 32 Onucvleams IOHIATHE MaTeMaTU4YECKue
¢pyHkuus paciImpeHue (yHKIIUU Kak MpaBuia, AUKTAHTBI,
CBe/IeHUH 0O yYCTAHABIHBAIOIIETO CBS3b MIPAKTUIECKHE
byHKIUHA paboTHI;
. MEXTy dJIEMEHTaMH JIBYX
CgoiicTBa WHIUBUTYaTbHBIE
byHKIHHR MHOKECTB. 3AIAHAT;
Kak moctpouTts Dopmyruposame: CaMOCTOSITEITbHBI
rpaduK onpeoeieHus.; Hys € paboThI; 3a4eT;
byHKUIHN Y = (GYHKIIUY; TPOMEXKYTKOB KonTposibHas
kf(x), ecan 3HAKOIOCTOSIHCTBA pabora Ne 2, 3
M3BECTCH .
byHKMY; GYHKINH,
rpaduk .
_ BO3pacTaromei
dyHKIun Yy = y
f(x) (yObIBaroeit) Ha
Kak mocTponTh MHO>KECTBE; KBaJ[paTHYHOM
rpaduku (GyHKINU; KBaAPaTHOTO
GyHxnmi y = HEPABEHCTBA; CEOUCMEA
f(x) + b KBaJIpaTUYHOU (PYHKLIUU;
ny=f(x+a),
npasuia MoCTPOSHUS
€CII U3BECTEH o o .
rpadukoB KIIHi ¢
rpadux p YHKI .
byHKIMH Y = HOMOIIBIO TIPe0Opa30BaHMi
f(x) Buaa f(x) — f(x)+a; f(X) —
KBagpatnunas flx + a); f(X) — kf(x).
yrkmms, e€ Cmpoumb rpaduku
Fpa(?HK 1 (GyHKIHI C TOMOIIBIO
CBOICTBA o
npeoOpazoBanmii Buza f(x)
Pemenne F) + g f 4 )
KBaJIPaTHBIX = 1) +a 1) = fix + a);
HEPABEHCTB f(x) — kf(x). Cmpoums
CucTtemsl rpaduk KBagpaTUIHON




Ne n/m

Tema

Conep:xkanue
y4eOHOro
MaTepuaia

XapakTepucTuka
OCHOBHBIX BUJ0B
AesiITeJIbHOCTH YYeHUKA

Dopmbl
KOHTPOJIfA

COOTBETCTBYIOIIETO
KBa/IpaTHOI'O TPEXUJICHA.
Pewams xBanpaTHbie
HEpaBEHCTBA, UCIOJIb3Ys
CXEMY pacIOJIOKEHHUS
napaboJibl OTHOCUTETHHO
ocu abcuuce. Onucvieams
rpauIecKuii METO/
peLIeHUsl CUCTEMBI JIBYX
YpaBHEHUH C JBYMS
NePEeMEHHBIMH, METO]T
MOJICTAHOBKHU U METO]I
CJIOXKEHUS JIJISl PEIICHUS
CUCTEMBI JIByX YPAaBHEHHI C
JBYMS TIEPEMEHHBIMH, OJTHO
U3 KOTOPBIX HE SBISAETCS
JMHEUHBIM. Pewamu
TEKCTOBBIE 3a/1a4H, B
KOTOPBIX CHCTEMA JIBYX
YpaBHEHUH C JBYMS
MePEMEHHBIMH SIBIISICTCS
MaTE€MaTHYECKOU MOJIENBIO
peayibHOT O MpoI1iecca,

Y UHTEPHPETUPOBATH
pe3ynbTaT peueHus
CHUCTEMBI

JJIeMeHThI
NMPUKJIATHOU
MAaTeMATHKH

Marematuyecko
e
MOJEIINPOBaHUE
IIponieHTHBIE
pacy€Tsl
[TpubnmxEnnbIe
BBIYHCIICHUS
OcHOBHBIE
IpaBuIIa
KOMOMHATOPUKHI
Yacrora u
BEPOSITHOCTH
CIIy4allHOTO
COOBITHS
Knaccuueckoe
OnpeeIeHue

21

IIpusooumo npumepuol.
MaTEeMaTUYECKUX MOJeIen
peaNbHBIX CUTYALIHII;
NPUKIAIHBIX 33/]1a4;
npUOTKEHHBIX BEIUYUH;
WCTIOIb30BaHUS
KOMOWHATOPHBIX TIPABUIT
CYMMBI U TIPOU3BE/ICHHS;
CITy4alHBIX COOBITHH,
BKJTIOYAs JOCTOBEPHBIC U
HEBO3MOXXHBIE COOBITHS;
OTIBITOB C
PaBHOBEPOSITHBIMU
HCXO0/IaMH; PEJICTABIICHUS

MaTeMaTHYECKHE
JTKTAHTHI;
IIPAKTUYECKHE
paboTHI;
WH/IMBUyaJIbHbIE
3aJlaHus;
CaMOCTOSITEIIbHBI
€ paboTHI;

3a4er;
KoHnTponbHas

pabota Ne 4




O CTaTUCTHUKE

rpaduKOB; HCIIOIb30BAHUS
BEPOATHOCTHBIX CBOMCTB
OKPYKAIOIIKX SIBJICHUM.
Dopmynuposamy:
onpeodenenus: aOCOITIOTHON
HOTPEIIHOCTH,
OTHOCHUTEIIbHOMN
HOTPELIHOCTH,
JIOCTOBEPHOT'O COOBITHS,
HEBO3MOXKHOI'O COOBITHS;
KJIACCHYECKOE OIpe/IeTICHUE
BEPOSATHOCTH; Npasuia.:
KOMOMHATOPHOE MPaBUIIO
CYMMBbI, KOMOWHATOPHOE
MPABUIIO MIPOU3BEACHHUS.
Onucvleams 3Tanbl
pelleHus: MPUKIIaTHOM
3anaun. [loscHATh 1
3anuchIBaTh GOpMYITy
CJIOKHBIX NPOLIEHTOB.
[IpoBOANTH MPOLIEHTHBIE
pacu€Tsl ¢ UCTIIOIB30BAHUEM
CJIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTH
npuOIMKEHUs 1o TabuuIe
MPUOMKEHHBIX 3HAYCHUI
Benn4uHbI. Mcnonb30BaTh
pasnu4HbIe GOPMBI 3aNucu
MpUOIMHKEHHOTO 3HAUEHUS
BeNIUYNHBI. OLIeHUBATh
npuOIMKEHHOE 3HAYEHUE
BEIUYUHBL. Iposooums
OTIBITHI CO Cy4YalHBIMU
ucxonamu. [oscHATH u
3anMchIBaTh GOpMYITy
HaXO0XICHUS YaCTOTBI
CITy4aitHOTO COOBITHSI.
OnuceiBath
CTaTHUCTUYECKYIO OLIEHKY

Conep:xkanue XapakTepucTuka Dopmbl
- Tema yueOHOro OCHOBHBIX BH/I0B KOHTPOJIS
B MarepuaJia AeSITeJIbHOCTH YYEeHUKA
2
BEPOSATHOCTH CTaTUCTUYECKUX JAHHBIX B
Havanbubie BU/IC TAOJINII, TUATPAMM,
CBEJICHUS




Ne n/m

Tema

Conep:xkanue
y4eOHOro
MaTepuaia

XapakTepucTuka
OCHOBHBIX BUJ0B
AesiITeJIbHOCTH YYeHUKA

Dopmbl
KOHTPOJIfA

BEPOSTHOCTH CIIy4aitHOT'O
coObITHs. HaxonuTh
BEPOSITHOCTH CIIy4aitHOTO
COOBITHS B OTIBITAX C
PaBHOBEPOSTHBIMU
ucxonamu. Onucviéams
3TaIbl CTATHCTUYECKOTO
uccnenoBanus. OPopmIsATh
UH(POPMAIIHIO B BUJIC
TaOJIHI] U TUArPaMM.
N3Bnekars nHDOpMALIHIO U3
TaOJIHI] ¥ THarpamm.
HaxomuTh ¥ MpUBOINUTH
PUMEPBI UCTIOJIE30BAHUS
CTAaTHCTUYECKUX
XapaKTEPUCTHK
COBOKYITHOCTH JIaHHBIX
Cpe/Hee 3HauYeHue, Mo/Ia,
pa3max, MeJiiaHa BBIOOPKHU

YuciaoBbie
Mocjaea0BaTeJIbH
oCTH

Yucnoseie
M0CJIEeI0BATENbH
OCTH.
Apudmernuecka
s IPOTPECCHsl.

Cymma n
IIEPBBIX YJICHOB
apupmMeTHyecKo
1 IIporpeccun

I'eomerpuyecka
s IIporpeccust

Cymma n
IIEPBBIX YICHOB
T€OMETPHUYECKO
1 mporpeccuun

Cymma
OECKOHEYHOH
TEOMETPHIECKO

19

Ilpusooumov npumepol.
MOCIIeIOBAaTEIIbHOCTEH;
YHCIIOBBIX
MOCIICIOBATEIIFHOCTEH, B
YaCTHOCTH
apudMeTUIECKON U
r€OMETPUYECKON
MIPOTPECCUIL;
HCTIOIb30BaHUS
MOCIIEIOBATEIFHOCTEH B
peanbHON KU3HM; 3a]1a4, B
KOTOPBIX pacCMaTpUBAIOTCS
CYMMBI ¢ 0€CKOHEUHBIM
YHCJIOM CaraeMbIX.
Onucwvieams: TIOHATHE
MOCJIEAOBATENHLHOCTH,
qjIeHa
MOCIICAOBATEIIHLHOCTH,
CIIOCOOBI 3aJaHUS
IOCIICAOBATEIILHOCTH.
Buiuucnsame diieHbl

MaTeMaTHYECKUe
JIMKTaHTBI,
MPAaKTUYECKHE
paboThI;
WHIUBHTyaJIbHBIC
3a1aHus;
CaMOCTOSITEITbHBI
€ paboThI; 3a4eT;
KoHnTponbsHas

pabota Ne 5




Ne n/m

Tema

Conep:xkanue
y4eOHOro
MaTepuaia

XapakTepucTuka
OCHOBHBIX BUJ0B
AesiITeJIbHOCTH YYeHUKA

Dopmbl
KOHTPOJIfA

W mporpeccuu, y
KoTopou | q | <1

MOCIIeI0BAaTEIbHOCTH,
3a1aHHON (pOopMYyJITOit n-T0O
YJIeHA WA PEKYPPEHTHO.
Dopmynuposamy:
onpeoeneHus:
apudmeTuyecKoit
IpOrpeccuy,
reoMEeTPUYECKOI
POTPECCUH; CBOLICEA
YJICHOB T€OMETPUYECKOM U
apudmeTHnIecKoi
nporpeccuil. 3adasamso
apuMeTHIECKYIO U
reOMETPUUYECKYIO
IPOrPECCUH PEKYPPEHTHO.
3anucvieamov 1 noscHams
(dhopMyIibl 0011IeTO YiieHa
apudmeTnyeckoil u
reOMEeTPUUECKOM
nporpeccuil. 3anucvieams u
0okazvieams: POPMYIIbI
CYMMBI N TIEPBBIX YICHOB
apudMeTUYECKON U
reoMeTpHUECKON
nporpeccuii; GopmyIsl,
BBIpaXKArOIINe CBONCTBA
YJIEHOB apu(PMETHIEeCKOM U
r€OMETPUYECKOMN
nporpeccuil. Buiuucnsameo
CyMMYy O€CKOHEUHOMH
r€OMETPUYECKOMN
pOrpeccuu, y KOTopoH | q |
< 1. IlpencraBidarhb
OeCKOHEUHbIe
NepUoINYecKre A1pooH B
BH/JIE OOBIKHOBEHHBIX

IloBTOpPEHME H
CHCTEeMATH3ALHA
y4eOHOro

VYnpaxHsenus
JUIsI IOBTOPEHUS
Kypca 9 kiacca

10

KoHnTponbHas
pabota Ne 6




Conep:xkanue XapakTepucTuka Dopmbl
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Y4eOHO-MeTOANYECKOE 1 MATEPUAIbHO-TEXHUYECKOT0 o0ecreyeHue

[Iporpammbl o matematruke, 5—9 knaccel mona pemakuueit A.I'. Mepsnsaka, B.b.
[Tomonckoro, M.C. Skupa, E.B. bynko. - M.: Bearana-I'pag, 2017.

1. A.T. Mep3mk, B.b. ITononckuii, M.C. SIkup. Yuebnuk «Anredpay, 7 kimacc. — M.:
Benrana-I'pad, 2019.- 270 c.

2. A.T. Mepsnsk, B.b. [Tononckuii, M.C. Skup. YueOnuk «Anredpa», 8 kmacc. —
M.: Benrana-I'pad, 2018. - 256 c.

3. A.JT. Mepansk, B.b. Ilononckuii, M.C. Skup. Yuebuuk «Anrebpay», 9 kimacc. —
M.: Benrana-I'pag, 2019. — 318 c.

4. EpmoBa A.Il, Tono6opoasko B.B., EpmoBa A.C. CamocrosTenbHble U

KOHTPOJIbHBIE PabOTHI 110 anredpe u reoMeTpuu Juis 7 Kiacca. — /-€ U31., UCIp. U Jo1. — M.:
NIJIEKCA, - 2014

HNudopMannoHHO-KOMMYHUKATHBHBIE CPeICTBA:

Caitimul 015 yyawguxcs:

WurepaktuBHbIid yaeOHHK. AnreOpa 7 kimace. http://www.matematika-na.ru
Ounukioneaus s aereit http://the800.info/yentsiklopediya-dlya-detey-matematika

OHUUKIIONEe U 1o
maremaTukehttp://www.krugosvet.ru/enc/nauka i tehnika/matematika/MATEMATIKA.html
CripaBO4HUK o MaTeMaTHKe TUISt

mkosHIKOB http://www.resolventa.ru/demo/demomath.htm
Marematrka oH-naita http://uchit.rastu.ru

Cavimwl Ons yuumens:

ITencoser, matemaruka http://pedsovet.su/load/135

Yuurenbckuii moprai. Marematuka http://www.uchportal.ru/load/28

Ypoxu. Her. s YUUTENSA MaT€MaTUKH, anreopsl,
reometpuu http://www.uroki.net/docmat.htm

Buneoypoku no anredpe — 7 kinacc , UROKIMATEMAIKI.RU (Mrops JKaGopoBckwii )

ONEeKTPOHHBIN yueOHUK

OnekTpoHHOEe mocobue. Anrebpa, HOypouHble IIaHbl 7-9 kiaccel. M3maTenbcTBO
«Y4uTenby

Harasanbie nocoous:

1. [TopTpeThbl BEAMKUX yUEHBIX-MaTEMaTUKOB.
2.JleMOHCTpaIIMOHHBIC TAOJIUIIBI.
TexHuuyeckue cpeacTBa OOyUCHHS:

1. ITpoekrop.

2. Kommnstotep.




CucreMa onleHUBaHUSA

Ouyenka ycmuuix omeemos yuaujuxcs.

Onenka S craBuTCd B TOM Ciydae, €CJIM Y4YalUMICS JIEMOHCTPUPYET IOJIHOE
NOHMMaHHE CYTH TEOPUH M CBOOOIHO OMEPHUPYET €il, TROPUECKHU MPUMEHIET TEOPETUUECKHE
3HaHUs Ha npaktuke. [Ipu pemeHuM 3agad HaAOMIONAIOTCS YETKO OCO3HAHHBIE JEHCTBHSL.
Pemraer HecranmaptHble 3amaud. He gomyckaer BBIYMCIUTENBHBIX OMIMOOK. YMeer
CaMOCTOSITENIBHO IOJIy4aTh 3HaHUs, paboTas C AONOJIHUTENBHON JUTepaTypoil (y4eOHHKOM,
KOMIIBIOTEPOM, CIIPAaBOYHOM JINTEPATYPOIN)

Ounenka 4 craBUTCS B TOM Cllydae, €CIM OTBET YUYCHHMKA YJOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLIEHKY 5, HO 0e3 HMCIOJIb30BaHMsI COOCTBEHHOTO IUIaHAa, HOBBIX
IpUMEpOB, Oe3 NMPUMEHEHMsI 3HaHUI B HOBOW cUTyaluu, 6€3 UCIOJIb30BAHUS CBSA3EH C paHee
M3Y4YEHHBIM MaTe€pUaloOM, YCBOCHHBIM IIPM M3y4YEHUHU APYTHX mpeaMeros. He 3amymbiBasch
pelaeT 3aJadyd M0 M3BECTHOMY aJITOPUTMY, HPOSBISET CHOCOOHOCTh K CaMOCTOSITEIbHBIM
BbIBOJIaM. JIOITyCKaeT BEIYMCIUTENILHBIC OMUOKU KpaifHe PEIKO M, €CIU YUaIIHCs JOMYCTHI
OJIHY OIIMOKY WJIM He Oosiee IBYX HEA0YETOB, TO MOKET UCIPABUTh UX CAMOCTOATEIBHO WIH
C HEOOJIBIIION MOMOIIBIO YIHTEIS.

Ounenka 3 craBUTCS B TOM Cllydae, €CIM Y4YalllMHCsA 3alOMHWI OOJBLIYIO 4YacTh
TEOPETUYECKOI0 Marepuasa, 0e3 KOTOpOro HEBO3MOJKHA IpakTU4ecKass padoTa Mo TeMe.
Pemaer caMOCTOATENBHO TOJNBKO T€ NPAKTUUECKUE 3a/1a4M, B KOTOPBIX U3BECTEH AJITOPUTM, a
OCTAJIBHBIC 33JaHUs MOXET BBIIOJIHUTh TOJBKO C IIOMOLIBIO YUYHTENS M YYallUXcs.
JlonmyckaeT MHOTO BBIYUCIUTENbHBIX OLIMOOK.

Ounenka 2 CTaBUTCS B TOM Cllydyae, €CJIM y4allluiics He OBJIaJe] OCHOBHBIMY 3HAHUSMU
B COOTBETCTBUU C TpeOOBAHUSAMHU U JONYCTHWJI OOJbllle OIIMOOK M HEIO0YeTOB, YeM
HeoOxoaumo Juist oueHkH 3. He MOKeT BBINOJHUTH HU OJHOIO MPaKTUYECKOI'O 3aJlaHusl C
IIPUMEHEHUEM JAHHOU TEOPHH.

Ouenka 1 ctaBuTCA B TOM Cily4ae, €CJIM YYEHUK IPUCYTCTBOBANI HA 3aHATHUAX, CMOTpEI,
CIIMCBIBAJI C JOCKH, HE MOKET OTBETUTh HU HA OJMH U3 ITOCTABJICHHBIX BOIIPOCOB.

Ouenka nuceMeHHbIX KOHMPOIbHBIX PAdOm.

Ouenka S craBuTcs 3a pabOTy, BBHITIOJIHEHHYIO IMOJTHOCTHIO 0€3 OMMOOK U HEJIOUETOB.

Ouenka 4 ctaBuTCA 3a pabOTy, BHIMOJIHEHHYIO MOJIHOCTHIO, HO IIPU HAJIMYUK He Ooiee
OJTHOW OIMOKH M OJJHOTO HEJ0YeTa, He Ooiee TpeX HEeA0YETOB.

Ounenka 3 craBuTcs 3a paboTy, BHINOJIHEHHYIO Ha 2/3 Bcel pabOThl MPaBUIIBHO WU
MIpH JIOMYIIEHUHU HE 00Jiee OJTHOM Ipy0oii omnOKkH, He 60Jee TpeX HErpyObIX OmMMUOOK, OHOM
HEerpyooi ommMOKU U TpeX HEJ0UYETOB, IPU HAIMYUU YEThIPEX -IISITH HET0UETOB.

Ouenka 2 craButcs 3a pabOTy, B KOTOPOW YHCJIO OIMIMOOK M HEIOYETOB MPEBHICUIIO
HOPMY /715l OLIEHKH 3 MJIM MPaBHJILHO BBINOJIHEHO MeHee 2/3 paboThl.

Ounenka 1 craBurcs 3a paOOTy, HEBBINOJIHEHHYIO COBCEM WJIM BBINOJIHEHHYIO C
rpyObIMHU OLIMOKaMu B

3aJaHHSIX.



