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AJIATITUPOBAHHAS PABOYAS ITPOI'PAMMA 110 AJITEBPE
151 00YYAIOLIUXCS € TSKEJIBIMH HAPYIIEHUSIMH Pevn
(BapuanT 5.2)

IosicHuTeIbHAA 3aMUCKA
AnantupoBaHHas pabodas mporpamma (BapuaHT 5.2) mo 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 5.2) 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
UCIIOJIb30BATh PA3JIMYHBIC SI3bIKK MAaTEMATHKH (CJIOBECHBIM, CHMBOIMYECKUN, TpadudecKuii).

Copnepxanue pasgena «OJIEMEHTbl MPUKIATHOW MaTEMAaTUKW» PpPacCKpbIBAcT
MPUKIAJHOE M MPAKTUYECKOE 3HAYECHUE MATEMATHKM B COBPEMEHHOM Mupe. Marepuan
JAHHOTO pasziena CrocoOCTBYeT (POPMHUPOBAHUIO YMEHHS TPEACTABIATh U aHATM3HPOBATH
pa3iauuHyr0  MH(OpPMAalMIO, TIOHMMAHUIO  BEPOSTHOCTHOTO  XapakTepa  peajbHBIX
3aBUCUMOCTEH.

Paznen «Anrebpa B HCTOPHUUECKOM pa3BUTHM» MNpeAHa3HAuYeH i (HOPMUPOBAHUS
IPEJCTaBICHUM O MaTeMaTHUKE KaK 4acTH YeJIOBEYECKOW KYJIBTYpbI, JUIsl OOLIEro pa3BUTHS
HIKOJIbHUKOB, CO3/IaHUS KYJIbTYPHO-UCTOPUUECKOH cpeibl 00yUueHusl.

B opranmzamum yueOHO-BOCHHUTATEIBHOTO IMPOIECCa BAXKHYIO POJIb UTPAIOT 3aJauu.
OHu 4BIAIOTCS M 1ENbIO, U CPeICTBOM OOydeHus. BaXHbIM yclOBHEM MpaBUIbHON
OpraHu3aIK TOTO IpoIIecca SBISIETCS BHIOOP PAIlMOHAIBHONW CHCTEMBI METOAOB U MPUEMOB
o0OydeHus, CelU(PUKU perraeMblX 00pa3oBaTeIbHBIX U BOCIUTATEIbHBIX 33/1a4.

Henbro wu3ydyeHuss Kypca aaredpsl B 7 - 9 Kiaccax sBISETCS pPa3BUTUE
BBIYMCIIUTEIIbHBIX YMEHUH 10 YpPOBHS, IO3BOJSIOIIETO YBEPEHHO HCIIOIB30BaTh WX IIPH
pelIeHun 3a/Jad MaTeMAaTHKH U CMEXKHBIX MNPEIMETOB, YCBOCHHUE alapara ypaBHEHUH U
HEpPaBEHCTB KaK OCHOBHOI'O CpEICTBA MAaTE€MaTHMYEeCKOro MOJCIMPOBAaHUS  3ajad,
ocyllecTBieHUe (YHKIMOHAJIBHOM NOJArOTOBKM IIKOJAbHUKOB. Kypc xapaxkrtepusyercs
MOBBIICHHEM  TEOPETHUYECKOTO YpPOBHS  OOYYEeHHMs, TOCTEHEHHBIM YCHIHUEM POJHU
TEOPETUYECKUX OO0OOUIEHU U JeAYKTHBHBIX 3aKJIIOUEHUHM, a Takke olecrneuynBacT
ypoBHeByI0 nuddepennmanuio. IlpukiagHas HanmpaBIEHHOCTh PACKPHIBAET BO3MOXKHOCTh
M3y4aTh U pellaTh MPAKTUUECKHUE 3aauH.

3apaum kypca aaredopsl B 7 — 9 kiaccax:

1)  dopMupoBaTh NPAKTHYECKUE HABBIKM BBIMOJIHEHUS YCTHBIX, IHCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIUMCICHUN;

2)  OBIAJICHHE CUMBOJHYCCKHUM SI3bIKOM areOphbl;

3)  BeIpabarbiBaTh (OPMATBLHO-ONIEPATHBHBIC AIreOpanyecKue YMEHUS U TIPUMEHSTh
WX K PEIICHUIO0 MAaTEMAaTUYECKUX U HEMATEeMAaTUYECKUX 3a]1a4;

4)  HAy4YHUTBhCS HCIOJIB30BaTh (YHKIHOHATBHO-TpAdUUECKHE TPEACTaBICHUS IS
ONMCAHUS U aHaJIW3a pealIbHbIX 3aBUCUMOCTEI;

5)  mOayYHTH MPEACTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE
M 0 Pa3IMYHBIX CTOCO0aX WX U3YYCHHS, 00 OCOOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

6) mnpoaomKaTh BRIpaOaTHIBATh YMEHHUS BBITOIHATH ICHCTBUS HAJl CTETICHSIMH,

7)  HAyYHUThCS COCTaBJIATh W HCIOJB30BaTh QJITOPUTMBI M AITOPUTMUYECKHUE
MIpEeANUCaHus TIPU PEIICHUH 3a]1a4;

8)  HAyYHTHCS BBIMOJHATH ICHCTBUS HAJ MHOTOUYJIEHAMH,

9)  HayuuThCS peIIaTh CHUCTEMBbI DPA3IUYHBIX YpPAaBHECHHH M TPUMCHATh WX TPHU
pELIEHNH TEKCTOBBIX 3a/1a4;

10) mMO3HAKOMUTHCS C  HAYaJbHBIMH  IOHATHAMH, HJICIMH W METOJaMH
KOMOMHATOPUKH, TEOPUU BEPOSTHOCTU U CTATHUCTUKH.

Takum oOpa3oMm, B XO0/i€ OCBOEHHS COJAEpKAHUS Kypca, OOydaromuecs IOJIy4aroT
BO3MO>KHOCTb!

- pa3BUTH MPEJCTABICHUS O YUCJIE M POJU BBIYMCICHHN B YEIOBEUYECKOW MPAKTHUKE,
chopMHUpOBaThH NpPaKTUYECKUE  HABBIKM  BBINOJHEHUSA YCTHBIX, MHUCbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIUMCIICHUH, Pa3BUTh BHIYUCIUTEIBbHYIO KYIbTYPY;

- pa3BUTHh MPOCTPAHCTBEHHBIC MPEICTABICHUS M H300pa3UTEIbHbIE YMEHHUs, OCBOUTH
OCHOBHBIE TIOJIYYHTh MPEACTABICHUS O CTATHCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE
U O Pa3jMyYHBIX CIOCO0aX UX M3y4YeHHs, 00 OCOOEHHOCTSAX BBIBOJOB M MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;



- pa3BUTh JIOTHYECKOE MBIIUICHUE M PEeYb — YMEHHUE JIOTUYECKH OOOCHOBBLIBATH
CYXKJICHHUS], IPOBOJAUTH HECIIOKHBIE CUCTEMAaTU3allUH, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI,
UCIIOJIb30BaTh PA3JIMYHbIC S3bIKM MAaTEMaTHKU (CIIOBECHBIM, CUMBOJIMYECKHMA, rpaduaeckuii)
JUISL WILTIOCTPALK, UHTEPIPETALNH, apIYMEHTALUH U JOKA3aTelIbCTBA;

- c(OpMHUPOBATH MPEJICTABICHUS 00 M3y4aeMbIX MOHATHSIX U METOJaX KaK BaKHEUITHX
CpencTBax MaTeMaTHYE€CKOro MOJIETUPOBAHUS PEAIbHBIX MPOLECCOB U SBJICHUM.

IIcuxosoro-negarornyeckasi xapakrepucruka ooyqaromuxcs ¢ THP.

Y nereii ¢ ¢oHeTuko-hoHEMATHUECKUM U (POHETHUECKUM HEIOPa3BUTHEM pPEUYU
HabroAaeTcsl HapyleHue mpoiecca GOpMHUPOBAHUS TPOU3HOCUTEIIBHOM CHCTEMBI POJIHOTO
sI3bIKa BCIIEACTBHE e()EKTOB BOCIPUATHS U TIPOU3HOIICHUS (DOHEM.

OtmeuaeTcsi HE3aKOHYEHHOCTh IMpoleccoB (OPMUPOBAHUS APTUKYIMPOBAHUS H
BOCIPUATHS 3BYKOB, OTJIMYAIOIIMXCS TOHKUMH aKyCTHUKOAPTUKYJIATOPHBIMU IMPU3HAKAMHU.
HecdhopMupoBaHHOCTh MPOW3HOIICHUS] 3BYKOB KpailHE BapHaTHUBHA M MOXET ObITh
BBIp@XEHA B paA3/IMYHbIX BapUaHTaX: OTCYTCTBUE, 3aMEHbl (KaK IpaBWIO, 3BYyKaMH
MPOCTBIMM [0  ApTUKYNALMU), CMEIIEHWE, HCKWKEHHOEe  Mpou3HEceHwe  (He
COOTBETCTBYIOIIEE HOPMaM 3BYKOBOM CHCTEMBI POJTHOTOSI3bIKA).

OmnpenensromumM Npu3HakoM (HOHEMATUYECKOTO HEI0OPa3BUTHS SBJSETCS OHUKEHHAS
CocoOHOCTh K auddepeHnnanuu 3BYKOB, 00ECIEUMBAONIAsi BOCIPHUATHE (OHEMHOTO
COCTaBa POJHOTO $3bIKa, YTO HETAaTUBHO BIIMAET HA OBJAJACHUE 3BYKOBBIM aHAIU30M.
@DoHETUYECKOE HENOPAa3BUTUE pEeUYM XapaKTepU3yeTcs HapylleHHueM (HOpMUPOBaHMUS
(dboHEeTHYECKOI CTOPOHBI peud OO0 B KOMIUIEKCE (YTO MPOSIBISIETCS OJHOBPEMEHHO B
HCKaKEHUU 3BYKOB, 3BYKOCJIOTOBOH CTPYKTYpbI CJIOBa, B MPOCOAMYECKUX HAPYLICHUSX),
nu60 HapyuieHHeM (OPMHUPOBAHUS OTIEIBHBIX KOMIIOHEHTOB (DOHETUYECKOTO CTPOSI pPeuu
(mampumep, Tonbko 11 3BYKONMPOU3HOIICHUS WM 3BYKOIPOM3HOILIEHUS M 3BYKOCIOrOBOM
CTPYKTYpBI CJI0Ba).

Takue oOyuaromuecss Xy e, 4eM UX CBEPCTHHKHU 3allOMUHAIOT PEUEBOil MaTepual, ¢
OOJIBIIMM KOJIMYECTBOM OIIMOOK BBIMTOJHSIOT 33JaHMs, CBS3aHHbIE C aKTUBHOM peueBOM
nesTenbHOCThI0. OOydaromuecss ¢ HEpPEe3KO BBIPAKEHHBIM OOIIMM HEJOPa3BUTHEM pedur
XapaKTEpU3YIOTCSl OCTAaTOYHBIMU SIBJICHUSAMH HEIOPA3BUTHS JIEKCUKOIPAMMaTHUYECKUX U
(oHeTUKo- (hOHEMATUUECKUX KOMIIOHEHTOB SI3bIKOBOM CHCTEMBI. Y TaKMX OOydaroluXcs He
OTMEYAeTCsl BBIPAKEHHBIX HAPYIIEHUI 3BYKOIIPOU3HOIIECHNUS.

Hapymienust 3ByKoCII0roBo CTPYKTYphI CJIOBA IIPOSBIISIOTCS B Pa3JIMYHBIX BApUAHTAX
HCKQKEHHUS €r0 3BYKOHAIOJIHSIEMOCTH KaK Ha YPOBHE OTIEIBHOIO CJIOra, Tak U CIIOBA.
Hapsiny ¢ aTuM oTmeudaercss HeAOCTaTOYHAs! BHATHOCTD, BBIPA3UTENBHOCTh PEUH, HEUEeTKast
JIUKIMSI, CO3Jarollde BIeYaTieHue oOleil CMa3aHHOCTH peuyd, CMEIIECHHE 3BYKOB,
CBUJICTEILCTBYIONIEE O HHU3KOM YPOBHE CPOPMUPOBAHHOCTH AU(PHEPEHIIMPOBAHHOTO
BOCTIpUATHS (OHEM M SIBJISIOIIEECS Ba)KHBIM ITOKa3aTesleM HEe3aKOHUMBIIEToCs Ipolecca
(honeMooOpa3zoBaHus.

VY obOyvarommxcsi OOHApy>KHMBAIOTCS OTIENbHbIE HApPYLIEHUS CMBICIOBON CTOPOHBI
peun. HecMoTpss Ha pa3HOOOpasHbIM MpeaAMETHBIN CI0Bapb, B HEM OTCYTCTBYIOT CIIOBA,
0003HaYaIIe Ha3BaHUS HEKOTOPBIX >KUBOTHBIX, pacTEeHUH, mpodeccuil nroaei, yacTeit
Tena. OOyuwaroniyiecss CKJIOHHBI HCIOJBb30BaTh THUIOBBIE M CXOJHBIE HA3BaHMS, JIHIIb
NpUOIM3UTENBHO TEpeJalolle OpUTMHAIBHOE 3HaueHue cioBa. Jlekcndyeckue OIIMOKH
MPOSABIISAIOTCS B 3aMEHE CJIOB, OJM3KMX IO CHUTYyallMH, IO 3HAaYeHHIO, B CMELIEHUU
MIPU3HAKOB. BBIABIAIOTCS TPYAHOCTH Mepefayd OOYYalOUIMMMCS CUCTEMHBIX CBs3eill u
OTHOIICHUH, CYIIECTBYIOIUX BHYTPU JEKCUUECKUX IPYIIIL.



OOyuaromuecss IMJI0XO CHPABISAIOTCS C  yCTAHOBJICHHEM CHHOHUMHUYECKUX H
AHTOHMMHUYECKUX OTHOIIEHUH, OCOOEHHO Ha MaTepHalie CJIOB C aOCTPAaKTHBIM 3HAUEHHUEM.
HenoctaroyHOCTh  JIEKCMYECKOTO  CTPOSl peYd  HPOSBIAETCS B CHEHU(PHUUECKUX
CII0BOOOpa3oBaTeNIbHBIX ommobKax. [IpaBruiibHO 00pa3ys ciioBa, HanbosIee ynoTpedsieMbie B
pedeBOM MPAKTUKE, OHU IMO-NPEKHEMY 3aTPYAHSIOTCS B MPOAYLMPOBAaHUM OoJiee pEIKux,
MEHEee YaCTOTHBIX BapuaHTOB. Hegopa3Butue clioBOOOpa3OBaTENbHBIX IPOIIECCOB,
IPOSABIIAIONIEECS MPEUMYIIECTBEHHO B HAapyLIEHUH MCIIOIb30BaHUSI HENPOTyKTUBHBIX
CJI0BOOOpa3oBaTeabHbIX adPUKCOB, NPENATCTBYET CBOEBPEMEHHOMY (OPMHUPOBAHUIO
HAaBBIKOB TPYNIHUPOBKM OAHOKOPEHHBIX CJIOB, 1MOJ0Opa POACTBEHHBIX CJIOB M aHAIM3a UX
COCTaBa, YTO BIIOCIEACTBUM CKa3bIBa€TCsi Ha KadyeCTBE OBJAACHMS IIPOrpaMMOMl 110
pycckoMy s3bIKy. 4 HemocTarounblii ypoBeHb COPMUPOBAHHOCTU JIEKCUUYECKHX CPENICTB
A3bIKa OCOOEHHO SIPKO MPOSBISETCS B MOHMMAaHUU W ynoTpeOieHuu (pa3, MOCIOBHIL C
MEPEeHOCHBIM 3HaueHHeM. B rpammaruueckoM OQOPMIIEHHHM pEYM YacTO BCTPEYArOTCS
omKOKH B ynmoTpeOIeHNU TpaMMaTHYECKUX (HOpM CIIOBa.

Oco0yr0  CIIOKHOCTH Al OOyYarOIIMXCsl  MPEICTABISIOT  KOHCTPYKLIMH  C
MPUAATOUYHBIMH MPEVIOKEHUSIMHU, YTO BBIPAYKAETCS B MPOITYCKE, 3aMEHE COI030B, MHBEPCHUU.
JIekcHKO-TpaMMaTHYECKUE CPECTBA A3bIKa y 00yJaromuxcs chopMupoBaHbl HEOJMHAKOBO.
C onHOI CTOPOHBI, MOKET OTMEYAThCSI HE3HAYUTENIBHOE KOJIUYECTBO OLIMOOK, KOTOpHIE
HOCSIT HETIOCTOSIHHBIM XapakTep U COYETAIOTCS C BO3MOXKHOCTBIO OCYIIECTBICHUS BEPHOTO
BbIOOpA MPH CPaBHEHUH NPABWIBHOTO U HEMIPABHIHLHOTO OTBETOB, C IPYTOM — YCTOHYMBBIHA
XapakTep OoUIMOOK, 0COOEHHO B CAMOCTOSTEIBHOM PEUU.

OTnuuuTenbHOl ~ OCOOCHHOCTBIO  SIBIISIETCS ~ CBOEOOpasue  CBSI3HOM  peuw,
XapaKTepU3yIolleecs HAPYLICHUSIMU JIOTUYECKOW I10CIIE0BATEIbHOCTH, 3aCTPEBAaHUEM Ha
BTOPOCTENCHHBIX JETalsiX, MPOMYCKaMU TJaBHBIX COOBITHI, MOBTOpPAaMHU OTAEIBHBIX
SNU30/10B IPU COCTaBICHMM pacckaza Ha 3aJaHHYI0 TeMy, IO KapTHHKE, 10 CEpUu
CIOKETHbIX KapTuH. [Ipu paccka3piBaHHM O COOBITHSIX M3 CBOEH JKHU3HHM, COCTaBJICHHH
pacckazoB Ha CBOOOJHYIO TEMY C AJIEMEHTaMU TBOPUYECTBA HCIOJB3YIOTCS, B OCHOBHOM,
MpoCThie MajJoMH(OpMaTUBHBIE MpennoxkeHus. Hapsny ¢ paccrpolicTBaMu yCTHOM peun y
o0yJaroImuxcss  OTMEYarTCsl  pa3HOOOpa3Hble  HApYUIEHHWs  YTEHHS U [HChbMa,
MPOSBIISAIONINECS B CTOMKHX, TOBTOPSIOLIMXCS, CIIENU(UIECKUX OLINOKaX MpU YTEHUH U Ha
MUCbME,  MEXaHM3M  BO3HUKHOBEHHS  KOTOpPBIX  OOYCIOBIEH  HEJAOCTaTOYHOU
c(hOPMHUPOBAHHOCTBIO 0a30BBIX BBICHIUX TICUXUYECKUX (DYyHKIMH, 00ecrneunBaronnx
MIPOLIECCH YTEHUS U MMChMa B HOPME.

Koppexknuuonnsle 3a1aun:

1.OcymiecTBisITh UH/IMBU/yaJIbHO-OpPUEHTHUPOBAHHYIO MICUXO0JIOTO-MEIUKO-
HeJarorHYecKyl0 IOMOINb OO0ydYaroIuMcs C YY4eTOM HuX OCOOBIX 00pa30oBaTebHBIX
noTpeGHOCTelH;

2.00ecreunTh MUHUMHA3AIIMIO HETAaTUBHOI'O BIIMSHUS OCOOEHHOCTEH IMO3HABAaTEIbHON
JesTeNbHOCTH o0yuaromuxcst Ha ocBoenue umu AOOIT OOO0;
3.06ecnieunTh B3aUMOCBS3b YPOUHOI, BHEYPOUHON U BHEIIKOJIBHONW AESITEIbHOCTH.

MecTto yyeOHOro npeamera B yueOHOM ILJIaHe.

CornacHo y4yeOHOMY IJIaHy Ha HM3y4YeHHE aireOpbl HA YPOBHE OCHOBHOI'O OOIIETo
obpazoBanust otBoAuTCS HEe MeHee 306 4. u3 pacyeta 3 4. B Henento ¢ 7 mo 9 knacc. Anredpa
u3yyaercs B oobeme 3 4. B Heneno, Bcero 306 u.

OTnUYUTENBHBIMU YepTaMU JAHHOW MPOrpaMMBI SIBJISETCS Pa3sHOYPOBHEBBIN MOJIXOA B
00y4eHHH MaTeMaTuKe, IPU KOTOPOM KaXKIbIi 00y4aromuiicss UMEEeT BO3MOKHOCTh OBJIAJIETh



y‘le6HBIM MaTepI/IaJIOM B 3aBHCHUMOCTH OT €ro CHOCO6HOCT€I>'I nu I/IHI[I/IBI/IIIyaHLHBIX
ocoOeHHOCTeH. Pa3HOypOBHEBBIM 1MOXOJ B OOYyYEHHHM TIO3BOJISIET CO37aBaTh CHUTYAIHIO
yCHeH_IHOCTI/I IJIsL KaXI0Tr0 y‘-IeHI/IKa, IIOBBIIIIACT yqe6Hy}0 MOTHUBAIIUKO H I/IHTepeC K
MIPEAMETY.

1. IlnanupyemMbie pe3y.IbTATbI

OO01mey4yeOHbIe yMEeHHsI, HABBIKH U CIIOCO0BI e TeJIbHOCTH

B xozne npenonaBaHusi MaTeEMaTUKU B OCHOBHOM 1IKoJI€, paboThl Haa GopMUpOBaHUEM Y
0o0y4aromuxcsi NEpPEeYUCIIEHHbIX B IporpaMMe 3HAaHUW M YMEHUH, cleqyeT oOpauiarhb
BHUMaHME Ha TO, 4YTOObl OHM OBJAJEBAIM YMEHHUAMHU OOLIEY4eOHOro Xapakrepa,
pa3sHOOOpa3HBIMU CIIOCOOAMU 1A TEILHOCTH, IPUOOPETATH OIIBIT:

- IUIAHUPOBAHUSA M OCYILECTBICHHS AJITOPUTMUYECKOH IESATEIbHOCTH, BBIIOJHEHUS
3a/laHHBIX ¥ KOHCTPYHUPOBAHUS HOBBIX QJITOPUTMOB;

- peleHus pa3HOOOpa3HbIX KJIACCOB 3a/1a4 U3 Pa3IMYHBIX Pa3J/iesioB Kypca, B TOM YUCIIe
3aja4, TpEOYIOIUX MMOMCKA ITyTH B CIOCOOOB peIIeHus;

- MCCJIE0BATENbCKON JESITENbHOCTH, Pa3BUTHs HJEH, NPOBEIEHUS HKCIEPUMEHTOB,
000011eHuSs, TOCTAHOBKH U ()OPMYJIHMPOBAHNUS HOBBIX 337a4;

- SICHOTO, TOYHOI'O, 'PaMOTHOI'0 U3JI0XKEHUSI CBOUX MBICIEH B YCTHOW M HNUCbMEHHOMN
peuH, HUCIHOJB30BAaHUS PA3JIMYHBIX SI3BIKOB MAaTEMaTHKU (CIOBECHOIO, CHUMBOJUYECKOIO,
rpau4eckoro), cBOOOJHOIO Iepexoja € OIHOIO sA3blKa Ha APYrod JJs WIUTIOCTPALUH,
MHTEPIIPETALUN, ApTYMEHTAlUU U JI0Ka3aTeIbCTBa;

- MPOBEJCHMS JI0KA3aTEeNbHBIX PACCYXIEHUH, apryMeHTalllM, BbIABUKEHHS TUIOTE3 U
X 000CHOBAHUS;

- MIOMCKa, CUCTeMaTH3alluy, aHajau3a U Kiaccu(UKaluu MHPOPMaLUK, UCIOIb30BaHUS
pa3HooOpa3HbIX HMHMOOPMAIIMOHHBIX HCTOYHHWKOB, BKIIOYas YUEOHYI0O W CIPaBOYHYIO
JUTEPATYPy, COBPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHH.

Conepxanne ¥ METOAMYECKHIA ammapar y4eOHHKOB CIIOCOOCTBYIOT (DOPMHUPOBAHHIO Y
0o0y4aroImuxcsl JMYHOCTHBIX, METalpeJMETHBIX, HPEIMETHBIX pPEe3yJlbTaTOB O0O0ydeHUs,
COOTBETCTBYIOIIUX TpeOOBaHUAM (heepaaIbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEILHOTO
CTaHJapTa OCHOBHOTO 0011ero 00pa3oBaHusl.

JIN4YHOCTHBIE pe3yJIbTaThI:

1) BociMTaHHWE POCCUHCKON T'PaKIaHCKOW MJICHTUYHOCTH: MATPUOTU3MA, YBAKCHHS K
OtedecTBY, 0OCO3HaHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOIICHUE K YUCHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMH K 00YUEHHIO U TO3HAHUIO;

3) oco3HaHHBII BBHIOOP W TIOCTPOCHHE NajbHEWINCH WHIMBHIYAIbHOW TpPACKTOPUHU
oOpa3oBaHusi Ha 0a3e OpPHEHTUPOBKM B MHpe Tmnpodeccuii U npodeccHoHANIbHBIX
NPEIIOYTEeHUN ¢ y4€TOM YCTOMYMBBIX IMO3HABAaTENbHBIX HHTEPECOB, a TAKKE Ha OCHOBE
(opMHpOBaHHUS YBaXKUTEIBHOTO OTHOIIEHUS K TPYAY, Pa3BUTHE OIbITA YYaCTUS B COLIUATBHO
3HAYUMOM TPYIIE;

4) yMeHHE KOHTPOJMPOBATh TMPOLECC U Pe3yNbTaT Y4eOHOW U MY3BIKaJIbHON
JeSITEIIbHOCTH;

5) KPUTUYHOCTD MBIIUICHUS, HHUIIMATHBA, HAXOTIUBOCTb.

MeTtanpeameTHbie pe3yJbTaThl 0CBOCHHUSI 00y4al0IMMHCH IPOrPAMMBI.

Me:xknpeamMeTHbie IOHATHA.

VYcnoBueM GOpMUPOBAHUS MEXMIPEIMETHBIX IMOHATHM, TakUX, Kak cHCTeMa, (axT,
3aKOHOMEPHOCTbH, (DEHOMEH, aHaJIU3, CUHTE3 SIBJISIETCS OBJIaJIEHUE 00Yy4alOIUMHUCI OCHOBAaMU
YHUTATEJbCKOW KOMIeTeHIUH: OOyyarolecss OBJIAJICIOT YTEHHEM KaK CpeJICTBOM
OCYIIECTBJIEHUS ~ CBOMX  JallbHEHIIMX  IJIAHOB:  NPOAODKEHHUS  OOpa3oBaHUA U
caM000pa3oBaHus, OCO3HAHHOTO IJIAHUPOBAHUS CBOETO AKTYaJIbHOIO U TMEPCHEKTUBHOTO
Kpyra 4TeHus, B TOM 4YHCII€ JOCYrOBOro, IOATOTOBKM K TPYAOBOH M COLMAIBHON
JeSITeIbHOCTH.



[Tpu m3yuenun Kypca oOydaromMecsi yCOBEPIIEHCTBYIOT IMPUOOPETEHHBbIE Ha MEPBOM
YpOBHE HaBBIKM PadoTbl ¢ uHopmanmeii u monoiaHiar ux. OHM cMOryT paboTaTh ¢
TEKCTaMHU, MPEOOPa30OBBIBATh U MHTEPIPETUPOBATH COACPIKAIIYIOCS B HUX HH(OpMaIuio, B
TOM 4HCJIE:

. CHUCTEMAaTU3UPOBAThH, COIIOCTABIIATS, aHAJIM3UPOBATh, 00001aTh u
MHTEPIPETHPOBATH HHPOPMAIUIO, COACPIKAIILYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;
. BBIJICJIATh TJIABHYIO W H30BITOUHYIO HMH(OPMAIUIO, BBIMOJHATH CMBICIOBOE

CBEPTHIBAHUE BBIIICJICHHBIX (AKTOB, MBICICH; MPEICTABISATh HHPOPMAIMIO B CHKATOU
cioBecHOU (opme (B BHJIE TUTAHA WM TE3WCOB) M B HATJISTHO-CUMBOJIMYECKOU opme (B BHIE
KapT MOHSATUI — OMOPHBIX KOHCTICKTOB);

B xome wu3yueHus mnporpammbl, OOydaromuecss TMPUOOPETYT OMBIT MPOEKTHOI
NesITeILHOCTH Kak o0co0oi (opMbl ydeOHOW paboThl, OBIAACIOT YMEHHEM BBIOHMpPATh
aJIeKBaTHBIC CTOSIICH 3a7auye CpelCTBa, MPUHUMATh PEUICHHs, B TOM YHCIE U B CHUTYaIUsIX
HeomnpeaeneHHocTH. OHU MOMy4aT BO3MOXKHOCTH Pa3BUTh CIOCOOHOCTh K pa3paboTke
HECKOJIbKUX BapHMaHTOB pEIICHUH, K TOUCKY HECTAaHIAPTHBIX pELICHUH, MOUCKYy U
OCYIIECTBIICHUIO Hanboiee MPUEMIIEMOTO PEIICHHUS.

YuuBepcajabHble yueOHbI€ el CTBHUS.

Perynstusueie YY ]|

1. YMeHHne caMOCTOSTENFHO ONPENeIsATh e 00y4eHHUs, CTaBUTh U (HOPMYITHPOBATH
HOBbIE 33J]aud B y4yeOe M IMO3HABATENbHOM JEesATEeIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBOCH MMO3HABATEIHHOU JesITeNbHOCTH. OOYJIArOIIHIACS CMOXKET:

- aHaIM3MPOBATH CYIIECTBYIOIIME M IUIAaHUPOBaTh Oyayimue oOpa3oBaTelbHbIE
pe3yJbTarThl;

- BBIJIBUTATh BEPCUU pEIICHUs Mpo0sieMbl, (HOPMYyIUPOBaTh TUIIOTE3b], IPEABOCXUIIATD
KOHEYHBIN pe3ysbTarT;

- CTaBUTbh 1I€JIb JIEATEILHOCTH HAa OCHOBE OIPEJEICHHON MPOOJIEMBl U CYLIECTBYIOIIUX
BO3MOXKHOCTEI;

- ¢opmynupoBaTh ydeOHbIE 3aJaud Kak IIAru JOCTHXKEHHS IOCTAaBJICHHOM LEIH
NesITeTbHOCTH;

- 00OCHOBBIBAaTh 1I€JE€BbIE OPHUEHTUPHI M HNPUOPUTETHI CCHUIKAMU HA IEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO ITOCIIEA0BATEILHOCTD IIATroB.

2. YMeHHE caMOCTOATENbHO IUIAHUPOBATh IMYTH JOCTHDKEHHS IieNeil, B TOM 4ucie
anbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Haubonee > EKTUBHBIE CHOCOOBI pElIeHUs
y4eOHBIX U M03HABaTEIbHbBIX 33/1au.

OO0y4aroIIHIiCs CMOXKET:

- OmpeAensiTh HEOOXOAMMBbIE JeHCTBHE(s) B COOTBETCTBUU C Yy4eOHOH U
MI03HABATENBHOM 33/]aueii U COCTABIIATH AITOPUTM HX BBITOJIHEHHUS;

- 000CHOBBIBATh M OCYIIECTBIATH BIOOp HanOosee 3(h(HEeKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U MMO3HABATEIbHBIX 3371a4;

- OMpeNeNsATh/HaXOAUTh, B TOM YHCJIE U3 NPEAJOXKEHHbIX BapUAHTOB, YCIOBHS JUIs
BBITIOJIHEHHS YIEOHOW U MTO3HABATEIHLHOM 3a/1a4H;

- BbIOMpaTh M3 MPEUIOKEHHBIX  BAPHMAHTOB W CAMOCTOSITEIbHO  HMCKaThb
CpelCTBa/pecypcehl AJisl pelIeHUs 3aaun/JOCTHKEHUS 1IeIH;

- COCTaBJIATHh IUIAH peIIeHUs NpoOjaeMbl (BBHINOJIHEHUS MPOEKTa, IPOBEIACHUS
WCCIICIOBAHMUS);

- OIpeensaTh NOTEHIMAIbHbIE 3aTPyIHEHNS NIPH PELICHNN Y4eOHOM 1 MO3HaBaTeIbHON
3aJaui ¥ HaXOAUTh CPEICTBA JUIsl UX YCTPAHEHUS;

- ONHCHIBATH CBOW OMBIT, OGOPMIISAS €ro s Tepeladd IPYTUM JIIOIsIM B BHUJE
TEXHOJIOTUH PEIIEeHHsI TPAKTUYECKHUX 334 ONPEeSICHHOTO Kilacca,

- IUIAaHUPOBATh W KOPPEKTHUPOBATh CBOIO HHIMBUAYAIHHYIO 00pa30oBaTEIbHYIO



TPAeKTOPHUIO.

3. YMeHne COOTHOCUTh CBOU JICHCTBHS C IIIAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBIIATh
KOHTpPOJIb CBOEH AESITEIBHOCTH B IPOLIECCE TOCTHKEHUS PEe3ysIbTaTa, ONPEIENATh CIOCOObI
JNEHCTBUI B paMKax MPeIOKEHHBIX YCIOBUNA U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBHS
B COOTBETCTBUH C U3MEHSIOUIENCS CUTYAIIUEN.

OO0y4aroIIMICsS CMOXKET:

- ONpENENATh COBMECTHO C IEJAaroroM M CBEPCTHUKAMM KPUTEPUM IUIAHMPYEMBIX
pPEe3yJbTaTOB U KPUTEPUU OLICHKU CBOEH y4eOHOM AeSITeIbHOCTH;

- CUCTEMaTH3UPOBATh (B TOM YHUCIIE BHIOMPATh IPUOPUTETHBIC) KPUTEPUHU TUIAHUPYEMBIX
PE3yJbTaTOB U OILICHKU CBOEH JESITeNbHOCTH;

- OoTOMpaTh MHCTPYMEHTHI MJIsi OLEHHBAHUS CBOEH JEATENbHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JESITEIbHOCTH B PaMKaXx MPeIJI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

- OLEHUBaThb CBOK JESATEIBHOCTb, AapPryMEHTHPYs MPUYUHBI JOCTHKEHUS WIH
OTCYTCTBHUSI INTAHUPYEMOTO PE3YJIbTATA;

- HaxOIWThb JOCTaTOYHbIE CPEJICTBA ISl BBIOJHEHHS YYEOHBIX JICHCTBHIA B
M3MEHSIOIIENCS CUTYalluu W/WIK IPU OTCYTCTBUH IUITAHUPYEMOTO PE3yJIbTaTa;

- CBEpATb CBOM JIEUCTBUSA C LEJIbIO U, IPU HEOOXOAMMOCTH, HCHPABIATH OIIUOKU
CaMOCTOSITENILHO.

4. YMmeHHE OLIEHHMBATh MPABUIBHOCTH BBIIOJIHEHUS Y4eOHOM 3agaun, COOCTBEHHbIE
BO3MOXXHOCTH €€ PEILICHUSI.

OO0y4aroIMIiCs CMOXKET:

- ONPEIENATh KPUTEPUU MTPABHIIBHOCTH (KOPPEKTHOCTH) BHIMIOJIHEHUS Y4eOHOM 3a/1a4H;

- QHAJIM3UPOBATh U OOOCHOBBIBATh IPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS
JUTSI BBITIOJTHEHUST y4eOHOM 3a7a4u;

- CBOOOJHO TMOJb30BAThCSl BHIPAOOTAHHBIMM KPUTEPUSIMH OLIEHKHM U CAMOOILIEHKH,
UCXOJIS U3 IIeNTU U UMEIOIIUXCS CPEACTB, pa3jiinyas pe3yabTaT U CIOCOObI ACHCTBHIA;

- OILIGHWBATh MPOAYKT CBOCH JESITEIBHOCTH MO 3aJaHHBIM W/WIM CaMOCTOSITEIHHO
OTpeieIeHHBIM KPUTEPHUSIM B COOTBETCTBUU C IIEIIBIO ESTEIbHOCTH;

- 000CHOBBIBATH JTOCTHKMMOCTD II€JTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

- (¢uUKCHUpOBaTh W aHAJIU3UPOBATh JIMHAMHUKY COOCTBEHHBIX O0Opa30BaTEIIbHBIX
pE3yJIBTaTOB.

5. BilameHne oCHOBaMM CaMOKOHTpPOJIA, CaMOOLICHKH, IIPUHATUS PEIICHWH |
OCYILIECTBIJIEHHS] OCO3HAHHOTO BbIOOpa B yueOHOI U O3HABATEIBLHOM.

OO0y4aroIIHIiCs CMOXKET:

- HaOmoJaTh W aHATU3UPOBaTh COOCTBEHHYIO Yy4YeOHYI0 M I03HABaTEIbHYIO
JeSTENIbHOCTD U JIESATEIbHOCTD JIPYTHX 00OydaroluXcsl B MPOLIECCE B3aUMOIIPOBEPKU;

- COOTHOCUTh peajbHble W IUIAHUPYEMbIE  pE3yJdbTaTbl  HMHAMBUAYAIbHOMN
00pa30BaTeNbHOM 1eATENbHOCTH U JIEJIaTh BBIBOJIBI;

- IPUHUMATD pPelIeHHE B y4eOHOW CUTyallud U HECTH 3a HErO OTBETCTBEHHOCTH;

- CaMOCTOSITEJIbHO OIpEAENsATh MPUUMHBI CBOErO ycCIexa WIM Heyclexa U HaXOJIWUTh
CHocoOBI BBIXOJIa U3 CUTYAI[MH HEYyCIeXa;

- PeTPOCHEKTUBHO OINpEAENsATh, KaKhe JEHUCTBUS IO PELICHUIO0 y4yeOHOW 3ajauu Win
napamMeTpsl 3THX JAEHCTBHIA MNpPHUBEIM K TIOJYYEHHIO HMEIOLIErocs MpoAyKTa Yy4yeOHOH
JeSITEIbHOCTH;

- JIEMOHCTPUPOBATh MPUEMBI PETYJSIIUUA TCUXOPU3UOIOTHUECKUX/IMOLMOHATBHBIX
COCTOSSHUN g JocTikeHus d¢@dekra yCrnokoeHHs (yCTpaHEHHS HSMOLMOHAIBHON
HANpsDKEHHOCTH), d¢¢ekTa BOCCTaHOBIEHUS (ocinabieHuss TPOSBICHUN yTOMIICHUS),
a¢dekTa akTUBU3AIMH (TOBBILICHUS IICUXO(PHU3UOIOTHYECKON PEAKTUBHOCTH).

ITo3naBartenbHbIe YY /[

6. YMeHHe omnpenensaTh MOHSATHSA, CO3/aBaTh OOOOIICHHS, yCTAaHABIMBATHL AHAJIOTHH,
KJaccu(UIUpPOBaTh, CaMOCTOATENbHO  BbIOMPAaTh  OCHOBAaHUS W KpUTEpUH A



KJaccu(UKaluy, YCTaHABIMBATh MPUYMHHO-CIECJCTBEHHBIE CBSI3H, CTPOUTH JIOTHUYECKOE
paccyXJIeHue, yMO3aKiIioueHue (MHAYKTUBHOE, NEQyKTHBHOE, IO AaHaJoTuu) U JeNaTh
BBIBOJIBI.

OO0y4aroIIHIACS CMOXKET:

- BBICTPAaWBaTh JIOTHYECKYIO LEMOYKY, COCTOSALIYI0 M3 KIIOYEBOI'O CIIOBA U
COTOJAYMHEHHBIX €MY CJIOB;

- BBIIENATH OOIIMH NPU3HAK JBYX WJIM HECKOJIBKHX IPEAMETOB, WU SIBICHUH WU
OOBSACHATH UX CXOJICTBO;

- 00BeNUHATH TpEeIMETHl M SBJICHHUS B TPYIIBl IO OMNPEACICHHBIM IpPHU3HAKAM,
CpaBHUBATH, KIIACCH(PUITUPOBATH U 00001IATh (DAKTHI U SIBJICHHS;

- BBIJICJIATH SIBJICHUE U3 OOIIETo psijia APYruX SBICHUMH;

- OIpeAeNsTh OOCTOATENbCTBA, KOTOPbIE MPEAIIECTBOBAIA BO3HUKHOBEHUIO CBS3U
MEXIy SBICHUSMH, U3 3TUX OOCTOSTENLCTB BBLICIATH OIPENENAIONUe, CIIOCOOHBIE OBITH
MPUYMHON TAHHOTO SIBJICHUS, BBISABIIATH IPUUMHBI U CJICJCTBUS SBJICHMUIA;

- CTPOUTH PACCYXJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM U OT
YACTHBIX ABJIEHUH K OOLIMM 3aKOHOMEPHOCTSIM;

- CTPOWTH pPacCyXJE€HHE HAa OCHOBE CPaBHEHHS NPEIAMETOB U SIBICHUH, BBIICISAS TPU
3TOM 001IKe MPU3HAKH;

- W3Jarath MOJYYCHHYI0 HMH(OpPMAIMIO, MHTEPIPETHPYS €€ B KOHTEKCTE perIacMoi
3a]a4u;

- CaMOCTOSITEJIbHO YKa3blBaThb Ha WH(OpMAIMIO, HYKAAOMYIOCS B IPOBEPKE,
npeyiaraTh ¥ MPUMEHSThH CI0co0 MPOBEPKU JOCTOBEPHOCTH MH(DOPMALINK;

- OOBSCHATH SABICHHS, NPOIECCHl, CBS3M W OTHOUICHHS, BBISIBISIEMBIE B XOJE
MO3HABATEIIbHON W HUCCIIEJIOBATENCKON  AESITENbHOCTH (NMIPUBOJUTH OOBSICHEHHE C
U3MEHeHHEeM (HOPMBI MPENCTABICHHS; OOBSICHATD, ACTAIU3UPYS WIH 00001ast; OOBSICHATE C
3aJJaHHOM TOYKH 3pEHUs);

- BBUIBIATH W HA3blBaTh TNPUYMHBI  COOBITHSA, SIBICHUS, B TOM  YHUCIE
BO3MOJXKHbIE/HanboIee BEPOSITHBIE IPUYUHBI, BO3MOKHBIE MOCIEICTBUS 3a/IaHHON MPUYHHBI,
CaMOCTOSITENIFHO OCYIIECTBIISAS TPUYNHHO-CIICICTBEHHBII aHAIN3;

- JenaTh BBIBOJ HA OCHOBE KPUTHUECKOTO aHAJIM3a pa3HbIX TOYEK 3PEHMS,
MOJTBEPK/IaTh BBIBOJ COOCTBEHHOH apryMEeHTallMedl WM CaMOCTOSTEIBHO MONyYeHHBIMU
JTAHHBIMHU.

7. YMeHue co3/iaBaTh, IPUMEHATh M MPE0Opa3oBbIBaTh 3HAKU M CHMBOJIBI, MOJIEIH U
CXEMBI IS pelIeHUs1 y4eOHBIX U MMO3HABATENbHBIX 331a4. O0yJaroLniics CMOXKET:

- 0003HaYaTh CHMBOJIOM M 3HAKOM TIPEIMET /WU SIBIICHHE;

- OIpeNeNATh JIOTHYECKHE CBSI3U MEXAy NpeIMeTaMH W/WIU SIBIEHUSAMH, 0003Ha4YaTh
JTAaHHBIE JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

- CO3/1aBaTh aOCTPaKTHBIN WM peasibHbIN 00pa3 mpeaMeTa U/UilH sBJICHHUS;

- CTPOUTH MOJIETIL/CXEMY Ha OCHOBE YCJIOBUM 3a/1a4d U/UITK CIIOCO0a €€ peleHHUS;

- 1peoOpa3oBbIBaTh MOJIENU C LENbIO BBIBIECHUS OOIIMX 3aKOHOB, OIPEEISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

- TEpeBOAMTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HH(OpMaIuo U3
rpaduueckoro mwiu (opMaIM30BaHHOIO (CUMBOJIBHOTO) MPEJCTaBICHHUS B TEKCTOBOE, W
Ha000pOT;

- CTPOUTH CXEMY, aJITOPUTM JIEHCTBHS, UCTIPABIISITh WM BOCCTAaHABJINBATh HEM3BECTHBIN
paHee aJIrOpUTM Ha OCHOBE MMEIOIErocsi 3HaHUs 00 00BEeKTe, K KOTOpPOMY HpHUMEHSeTcs
ITOPHUTM;

- CTPOMTD J0Ka3aTeNIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

- aHATM3UPOBATH/PedIECKCUPOBATH OIBIT PAa3padOTKH U peaTn3alui yaeOHOTO MTPOEKTa,
UCCIIEIOBaHUs (TEOPETUUYECKOT0, SMIUPUYECKOI0) Ha OCHOBE MPEAJIOKEHHOH MpoOieMHON
CHUTYAaIlUH, TIOCTABJICHHOH IIEJIM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ynbTaTa.

8. CmpiciioBoe ureHre. OOyUaronmiics CMOXKET:



- OpUEHTHPOBATHCS B COACP)KAHUM TEKCTA, MOHUMATH IEIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

- YyCTaHaBJIMBATh B3aUMOCBS3b ONKUCAHHBIX B TEKCTE COOBITHI, SIBJICHUH, IPOIIECCOB;

- PE3IOMHUPOBAThH IIABHYIO UJICIO TEKCTA;

- IpeoOpa3oBbIBaTh TEKCT, "MEPEBOA" €ro B APYIYI0 MOAAIbHOCTh, UHTEPIIPETUPOBATD
TeKCT (y4eOHBIH, HayIHO-IIOMYIIPHBIN, HH()OPMAIMOHHBIH, TeKCT non-fiction).

KommyHukatusubie YY /|

9. YMmeHue opraHu30BBIBaTh yUeOHOE COTPYJHUUYECTBO U COBMECTHYIO JESTEIBHOCTH C
yYUTENEM M CBEPCTHUKaMH;, pPadOTaTh HHIMBUAYAJbHO M B TpYIIE: HAXOAWUTh oO0IIee
pellieHre U paspemiarb KOH()IUKTHI Ha OCHOBE COTJIAaCOBAHMS MO3HUIMHM M y4eTa UHTEPECOB;
(dbopMynHpoBaTh, APryMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE.

OO0y4aroIIMIACS CMOXKET:

- OTIPENIENATh BO3MOXHBIE POJI B COBMECTHOW JEATEIBHOCTH;

- UTPaTh ONPEACIICHHYIO POJIb B COBMECTHOM JI€ATEIHHOCTH;

- MPUHUMATh TO3UIUI0 COOECEAHMKA, MOHUMAsl MO3HMILHUIO JPYroro, pa3jindyarh B €ro
peur: MHEHHE (TOUKY 3pEHUs), TOKA3aTelIbCTBO (apryMEHTHI), (DaKThI; THIIOTE3bI, aKCHOMBI,
TEOPHH;

- OIpenensaTh CBOM ACUCTBHS M ACHCTBHS MapTHEPA, KOTOPHIE CHOCOOCTBOBAIH WU
MPESITCTBOBAJIM IMPOTYKTUBHOW KOMMYHHKAIUY;

- CTpPOUTH TIIO3UTHBHBIE OTHOIICHHsS B TIpolecce Y4eOHOW U IO3HaBaTeIbHOU
NeSITeTbHOCTH;

- KOPPEKTHO U apTyMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3pEHUS, B AUCKYCCUU YMETh
BBIJIBUTATh KOHTPApryMEHTHI, Iepedpa3supoBaTh CBOIO MbBICHb (BIQJACHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH);

- KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPH3HABAThH
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

- JIOTOBApMBATBCA O TPAaBWIAX M BOMpOCaX Ui OOCYKICHHS B COOTBETCTBHH C
MOCTaBIICHHOM TMepe]l TPYMIoN 3aaauei;

- OpraHW30BHIBaTh Y4eOHOE B3aMMOJCHCTBHE B TpyIie (OmpenensTh oOIMe LeNH,
pacrpenesaTh poJid, TOroBapuUBaThes APYT C APYTOM U T.11.);

- YCTpaHSATh B paMKax Juajora pa3pblBBl B KOMMYHHUKAallUH, OOYCIIOBJICHHBIC
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceHMKa 3afaud, (OpMbI WM COJEpKaHUS
JIasora.

10. YMeHue oCO3HaHHO HCIOJIB30BaTh peueBble CPEACTBAa B COOTBETCTBMU C 3ajaydeit
KOMMYHHKAIIHH JUUTsI BBIPOKEHHSI CBOUX YYBCTB, MBICTICH M TIOTPEOHOCTEH TS TUITAHUPOBAHUS
U peryasiliMM CBOEH JesTeNbHOCTH; BIAJCHWE YCTHOH UM IUCBMEHHOM pedblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO.

OOyyaromuiicss CMOKeT:

- OmpeneNsTh 3ajJady KOMMYHHUKAIlMM W B COOTBETCTBHM C HEH OTOHMpAaTh peyeBbIC
CpPEICTBA;

- oTOMpaTh M HUCIOJBH30BATH PEUYEBHIC CPEACTBA B MPOIECCe KOMMYHUKALUU C IPYTHMHU
JIOJIbMU (TUAJIOT B Mape, B MajoW TPyMIe U T.1.);

- MPEJCTaBIATh B YCTHOM WJIM NUCHbMEHHOM (opMe pa3BepHYTHIN IJIaH COOCTBEHHOM
NeSITeTbHOCTH;

- coOmro/aTh HOPMBI IyOJIMYHOW pEYH, PErJiaMeHT B MOHOJIOTE€ W JUCKYCCHU B
COOTBETCTBUM ¢ KOMMYHHKATHBHOM 3a/1auei;

- BBICKa3bIBaTh U 0OOCHOBHIBATh MHEHUE (CYXK/ICHUE) U 3allpalIiBaTh MHEHHE MTapTHEPa
B paMKax JUaliora;

- IPUHUMATP PEIICHHUE B XO/IC IUAJI0Ta U COTIIACOBBIBATE €T0 C COOECETHUKOM;

- UCIIOJIb30BaTh BepOalbHbIE Cpe/icTBA (CpeAcTBa JIOTHUECKOM CBSI3M) JJISl BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

- WUCIONB30BaTh  HEBepOalbHBIE  CpeACTBA WM  HArisgHbIe  MaTepHalbl,



MOJTrOTOBJICHHBIE/OTOOPAHHBIE 1T0JT PYKOBOACTBOM YUUTEIS;

- JleNaTh OLEHOYHBIM BBIBOJ O JOCTMIKCHHMM L€ KOMMYHUKALIMM HENOCPEICTBEHHO
10CJIE 3aBEPILICHHS] KOMMYHUKAaTUBHOT'O KOHTAKTa 1 0OOCHOBBIBATH €TO.

11. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHOJIb30BAHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHosorui (nanee - UKT). OOyuarommiics CMOXKET:

- IeJICHANpaBJIEHHO MCKaTb M HUCIOJb30BaTh  HMH(OPMAIMOHHBIE  PECYPCHI,
HE0OXOUMBIE I PELICHUs yUeOHbIX U IPAKTUUECKUX 3aa4 ¢ nomouibto cpencts UKT;

- BBIOMpATh, CTPOUTHh M HCIOJb30BATh aJE€KBATHYIO HMH(POPMALMOHHYIO MOJENb IS
nepeaayl CBOMX MBICIIEH CpeIcTBAMH €CTECTBEHHBIX U (DOPMAIIBHBIX SI3BIKOB B COOTBETCTBUU
C YCJIOBHAMHM KOMMYHHMKAIUY;

- BBLICIATHh MH(GOPMAIIMOHHBIN acleKT 3a7ayd, ONepUpoBaTh JaHHBIMHU, HCIOJIb30BATh
MOJIEJIb PELICHHUSI 3a/1a4H;

- HCIOJBb30BaTh KOMIBIOTEPHBIC TEXHOJOTMH (BKJIIOYas BHIOOp aJEKBAaTHBIX 3ajaue
UHCTPYMEHTAJIbHBIX I[IPOrPaMMHO-AINIAPATHBIX CPEACTB U CEPBUCOB) JJS  pPELICHUs
UH(POPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3aJad, B TOM YHCIE: BBIYHCICHHE,
HalMcaHue MUCceM, COYMHEHUH, JOKIa10B, pedepaToB, CO3JaHNE IPE3EHTALMN U JIp.;

- MCII0JIb30BATh MH(OPMALIUIO C YYETOM ATHUECKHUX U MPABOBBIX HOPM;

- c037aBaTh MHGOPMALMOHHbBIE PECYPChl Pa3HOrO TUMNA M Ul pasHbIX ayIUTOPHIA,
coOroaaTh HHOOPMAIIMOHHYIO TUTHEHY M MTPaBWIa HH()OPMAIIMOHHOW OE30ITaCHOCTH.

IIpeaMeTHbIE pe3y/bTaThI:

BeinyckHuk Hayuyutress B 7-9 kiaccax (i HMCHOJIb30BAHWSI B IOBCEJIHEBHOM
KM3HU U o0ecredeHHs] BO3MOKHOCTH YCHEHIHOT0 TPOJAOJI:KeHUs1 o0pa3oBaHusi Ha
0a30BOM ypOBHE)

DJieMeHTHI TEOPUH MHOKECTB M MATEMATHYECKOI JIOTHKH

o OHepI/IpOBaTL Ha 6a30BOM YPOBHC MOHATUAMU: MHOXKECTBO, 3JICMCHT MHOXCECTBA,
MMOAMHOKECTBO, ITPUHAIIC)KHOCTD,
L4 3a1aBaTb MHOKCCTBA INCPCHHUCICHUEM UX 3JICMCHTOB;

®  HaXOJAUTh IepecedeHne, 00beAMHEHNE, TOIMHOXKECTBO B IPOCTEUIIINX CUTYalUsX;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSIMM: OINpENEIeHUe, akCuoMa, Teopema,
JI0Ka3aTeNbCTBO;

® [pPUBOAMTH MpPUMEpPbl M  KOHTPOPUMEPHI s  MOATBEP)KHEHHS  CBOMX
BBICKA3bIBAaHUM.

B noBceHeBHOM KU3HHM M NIPH M3Y4YCHHH APYTUX NPEIMETOB:

o UCIIOJIb30BaTh IpauyecKoe MpeACcTaBIeHUE MHOXKECTB JJIsl ONMCAHUS pealIbHbIX
IIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX yU4eOHBIX MPEAMETOB.

Yucaa

o OnepupoBaTh Ha 6a30BOM YpOBHE NOHSTUSIMU: HaTypalbHOE YHUCIIO, LIEI0€ YHUCIIO,
OOBIKHOBEHHast Jpo0b, JecsThU4YHas JpoOb, CMelIaHHas JpoOb, palMOHAIbHOE YHUCIIO,
apudMeTHUECKUI KBaIpaTHbIM KOPEHb;

. HCIIOJIB30BaTh CBOMCTBA YHCENI M IpaBWJIA JEWCTBUH MpPU  BBIIOJHEHHUH
BBIYHCIICHUI;

° WCIIOJIb30BaTh NPHU3HAKKA JAeauMocTd Ha 2, 5, 3, 9, 10 npu BbIONTHEHUH
BBIYMCIICHUN W PEIICHUU HECTO0KHBIX 3a/1a4;

. BBINIOJIHATH OKPYIJIEHUE PALIMOHAIIBHBIX YMCEIl B COOTBETCTBUH C IPABUIIAMU;

. OLICHUBATh 3HAYEHNE KBAJIPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO LEJIOT0 YUCIIA;

. pacro3HaBaTh palMOHAJIbHbIE U UPPALMOHAIIBHBIC YUCTIA;

. CpPaBHMBATbH YHCIIA.

B noBceaHeBHOM KM3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

. OLIEHUBATh PE3YJIbTATHI BBIYUCICHUI TPU PEIICHUU MTPAKTUYECKHUX 3a/1aY;

o BBITIOJIHATh CPABHCHHUE YUCEIT B PCAJIBHBIX CUTYallUAX,



. COCTaBJIAITh YMCIIOBBIE BHIPAYKEHUS IIPU PEIICHUN NTPAKTUUECKUX 33]1a4 U 3a/1a4 U3
JpyruX y4eOHBIX IPEAMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

o BbInonHATe HecnoXkHbIE TPeoOpa3oBaHus sl BBIYUCIECHUS 3HAYEHUIN YHCIIOBBIX
BBIPAXCHUM, COACPXKAIUMX CTEIEHH C HaTypajbHBIM II0Ka3aTeleM, CTENEHU C LENbIM
OTPULIATEIIBHBIM II0KA3aTelleM;

o BBINOJIHATh HECJIOKHBIE TMpPeoOpa3oBaHMsl LENbIX BBIPAXKEHUN: PpAcCKpbIBATh
CKOOKHM, IPUBOJIUTH [10JI00OHBIE ClIaraeMble;

. UCTIOJIb30BaTh (POPMYJIBI COKpAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBaJpat
Pa3HOCTH, Pa3HOCTh KBAJIPaTOB) AJIsl YIPOILIEHUS BBIUMCICHUN 3HAUYEHUH BBIPAKEHUI;

o BBINOJIHATh HECJIOXKHbIE IPeoOpa3oBaHUs JPOOHO-JIMHEHHBIX BBIPAKEHUH U
BBIPAKCHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

o IOHUMAaTh CMBICJI 3aIllMCH YUCJIa B CTAHAAPTHOM BHUJIE;

° OIICpHUpOBaATH Ha 0a3oBoM YPOBHC ITOHATUCM «CTaHAAPTHAA 3alIUCh YUCIIA».
YpaBHe}mﬂ H HEPABCHCTBA

o OHepI/IpOBaTB Ha 0a30BOM YPOBHC IOHATHUAMU: PAaBCHCTBO, YHUCJIIOBOC PABCHCTBO,

YpaBHCHHUE, KOPCHb YPABHCHHS, PCIICHUC YPABHCHUS, YUCIIOBOC HCPABCHCTBO, HCPABCHCTBO,
PCIICHUEC HCPABCHCTBA,

. MIPOBEPSTH CIPABEIIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

. pemath JMHEHHBIE HEPAaBEHCTBA W HECIOXKHBIC HEPABEHCTBA, CBOMMIIMECT K
JIMHENHBIM;

. peuiaTh CUCTEMBI HECIIOKHBIX JTMHEHHBIX YPAaBHEHHUH, HEPABCHCTB;

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

° pemaTh KBaJpaTHbIC ypaBHEHUS 0 (hOpMYyJie KOPHEH KBAJAPATHOTO YPaBHCHUS,

. M300pakaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSIMOM.

B noBceiHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMETOB:

. COCTABJIATh U PEIIATh JUHEHHbIC YPABHEHUS IPH PELICHUH 3a/1a4, BO3HUKAIOIIUX
B JIPYTUX Y4eOHBIX IIpeIMeTax.

DOyHKIUH

. Haxonuth 3HaueHne GyHKIUY 10 3aJaHHOMY 3HAUY€HUIO apryMEHTa;

o HAXOJWUTh 3HAUEHHUE apryMEHTa 10 3a/laHHOMY 3HaYEHUI0 (PYHKIIUU B HECTIOKHBIX
CUTyalUsX;

. OIPEIENATh IMOJIOKEHUE TOYKU IO €€ KOOpAUHATaM, KOOPAMHATHI TOYKU IO €€
MIOJIOXKEHUIO Ha KOOPAWHATHOM IIJIOCKOCTH;

o no rpaduKy HaXOAWTh OOJACTh OINpeAENeHUs, MHOXKECTBO 3HAUY€HUM, HYIU

(GyHKLINMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusi M yObIBaHU,
HauOoJIbIlIee U HAaMMEHbIIee 3HAaUeHUs QYHKIUU;

o CTPOUTH TpaUK JTUHEHHON (PYyHKIMH;

o NPOBEPATh, SBIAETCS JIM JaHHBI TpapuK TpapuKOM 3aJaHHOM (QYHKIMH
(JTMHEWHOM, KBaJpaTUYHON, OOpaTHON MPONOPIUOHAIBHOCTH);

o OTNpeAeNATh NPUOIMKEHHBIE 3HAUEHUSI KOOPJIMHAT TOUKH NepecedyeHns rpadukoB
yHKLMi;

. ornepupoBath Ha  0a30BOM  ypOBHE TMOHATHSAMHU:  IOCIIEIOBATEIBHOCTS,
apupMeTHYeCcKas IPOrPecCHsi, FTeOMETPHUYECKas POTPECCHS;

o pemath 3aJayd Ha MPOTPECCUU, B KOTOPBIX OTBET MOXKET OBbITh IOIY4YeH

HEIMOCPEICTBEHHBIM MOJCYETOM 03 MpUMEHEeHUs (POPMYII.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

o WCITOJIH30BaTh Tpa(UKH peajbHbIX MPOIECCOB U 3aBUCUMOCTEH JUIsl ONIpeIeTICHUS
WX CBOMCTB (HanOOJBIIME M HANMEHBIIINE 3HAYEHUS, POMEKYTKH BO3pACTAHUS M YOBIBaHMUSI,
00J1aCTH MOJIOKUTETHHBIX M OTPUIIATENBHBIX 3HAYSHUH U T.11.);



. UCIIOJIb30BaTh CBOWCTBA JIMHEHHON (QYHKIMU U ee rpaduK MpH PEIICHUH 3a]1a4 U3
JpyruX y4eOHBIX IPEIMETOB.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

° VMeTh mpeAcTaBlIeHUE O CTAaTHUCTHYECKUX XapaKTePUCTHKAaX, BEPOATHOCTH
CIIYYaifHOTO COOBITHS, KOMOMHATOPHBIX 33J1a4ax;

. pemars  MpocTedIne KOMOWHATOpPHBIC 3aJa4d  METOAOM  MPSMOTO |
OpPraHU30BAaHHOTO TIepedopa;

° MPEJICTABIIATh IJAHHBIC B BHJIE TAOJIHII, TUarpamMmm, rpaduKkos;

° YUTATh HH()OPMAILIHIO, TTPEJICTABICHHYIO B BU/IC TAOJHMIIBI, THArpaMMbI, Tpaduka;

° OIPEICIIATh OCHOBHBIC CTATUCTHYCCKHUE XapaKTePUCTHKH YHCIIOBBIX HA0OPOB;

° OIICHHBATh BEPOSITHOCTh COOBITUS B IPOCTEHUIINX CIydasx;

. UMETH MPEJICTABICHUE O PO 3aKOHA OOJIBIIIUX YHCENl B MACCOBBIX SIBIICHUSX.

B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JIPYTUX NPEAMETOB:

° OIICHUBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOIOM Iiepedopa;

° UMETh TPEJCTABICHUE O POJIM IMPAKTHYCCKH JOCTOBEPHBIX W MAaIOBEPOSTHBIX
COOBITHI;

. CpaBHUBaTh OCHOBHBIC CTAaTHCTHYECKHE XapaKTCPUCTHKH, IMOJYYCHHBIC B
MIPOIIECCE PENICHUS TPUKIIATHON 3a/1a4¥, H3YyUCHHS PEATBHOTO SIBJICHIS;

° OLICHMBATh BEPOSATHOCTb pEAJIbHBIX COOBITHH M SABJICHUA B HECIOXKHBIX
CUTYaIIHSsIX.

TekcToBbBIE 321241

° Pemath HECIIOXKHBIC CIOXKCTHBIC 33Jla4M Pa3HBIX THIIOB Ha BCC apH(PMETHUCCKUE
JICHCTBHS,

° CTPOUTh MOJICJIb YCIIOBHS 3aja4yd (B BHJE TaOJMIIBI, CXEMbI, PUCYHKA WIIH

ypaBHeHI/ISI), B KOTOpOﬁ JAaHbl 3HAYCHUS NBYX U3 TpéX B3aNMMOCBA3aHHBIX BCINYHNH, C LCJIBIO
IMOUCKa PCIICHHA 3a1a4u;

o OCYILLECTBJIAATh CIIOCOO IOMCKA peIIeHUs 3aJadd, B KOTOPOM pacCyXJeHHe
CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WIIM OT TPeOOBaHMSI K YCIOBHIO;

o COCTaBJIAITh TUIaH PELEHUs 3aauu;

o BBIJIETISITH 3TAllbl PEIICHUs 3aa4H;

o MHTEPIPETUPOBATh BBIYMCIUTENIbHBIE pE3yJbTaThl B 3ajade, MCCIEI0BATh
NOJy4EHHOE PELICHHE 3a/]auu;

o 3HaTh pPa3M4ue CKOpoCTell 0O0bekTa B CTOSYEH BOjE, NMPOTHB TEUYEHUS U IO
TEUEHUIO PEKH;

o pelaTh 3aJa4y Ha HaXO)KIEHUE YaCTH YMCIIa U YHCIIa 110 €T0 YacTH;

o pewmiatb 3a7aud pa3HbIX THUNOB (Ha pa0oTy, Ha TMOKYNKH, Ha JBHXKEHHE),
CBSA3BIBAIOIUX TPU BEJIMYUHBI, BBIIEISITh 3T BEJIMUMHBI U OTHOILIECHUS MEXy HUMH;

o HaXOJUTb MPOLIEHT OT YUCJIA, YUCIIO M0 MPOIEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEINYMHBL;

o pelIaTh HECIIOKHBIE JIOTHYECKUE 3a7a4l METOJOM PacCyXICHUH.

B noBceHeBHOM KU3HHM M IPH M3Y4YCHHH APYTUX NPEJIMETOB:

o BBIJIBUTaTh TMIIOTE3bl O BO3MOXHBIX MPEEIbHBIX 3HAUEHUSX MCKOMBIX B 3aj]laye

BEITMYUH (JIeTIaTh IPUKUTIKY).
Hcropust MaTeMaTHKHU

. OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS PE3YJIBTATHI, TOJIYYEHHBIE B XO/1€ PA3BUTHUSA
MaTEeMaTHUKHU KaK HayKH;

. 3HaThb IIPUMEpPbl MAaTE€MAaTHYECKUX OTKPBITMM M HX aBTOPOB, B CBA3U C
OTEYECTBEHHOW U BCEMUPHOW NCTOPHEN;

. IIOHUMATh POJIb MaTEMAaTUKU B pa3BUTUU Poccun.

MeTtoabl MAaTEMATHKH
° Bri6upars MmogXomsAniuii M3y4eHHBIA METON JJI PEIICHHs] W3yYEHHBIX THUIIOB



MaTEeMaTUYeCKHUX 3a/1a4;

. [IpuBoauTh, TpPUMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEM B OKpYKaroleu
HeﬁCTBHTeHBHOCTH " IPOU3BCACHUAX UCKYCCTBA.

BpInyCKHUK MOJY4YUT BO3MOKHOCTb HAYUYMTHCS B 7-9 Ki1accax JJid odecnevyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOA0JIKeHHs 00pa3oBaHusi HA 0230BOM H YIJIY0JIEHHOM
YPOBHSAX

DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

o OnepupoBaTh MOHSTHUSMU: OIpEACNICHUE, TEopeMa, AaKCUOMa, MHOMXKECTBO,
XapaKTepUCTUKU MHOXKECTBA, 3JEMEHT MHOXECTBa, IyCTO€, KOHEYHOe M OeCKOHEYHOe
MHOECTBO, MMOJMHOXKECTBO, IPUHAIC)KHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB;

. n300pakaTh MHOYKECTBA U OTHOIIICHHE MHOYECTB C TTIOMOIIbIO KPYroB Dujiepa;

. OTpENesATh MPUHAMICKHOCTh JJIEMEHTa MHOXKECTBY, OOBEIUHEHUIO W
MEPECCUCHUIO MHOXKECTB;

. 3a/1aBaTh MHOXECTBO C TIOMOIIBIO TEPEUYHUCICHUS JJIEMEHTOB, CIIOBECHOIO
OITMCaHMS;

. OTNIEpUPOBATh  IMOHATHUSMH:  BBICKa3bIBAHWUE, HCTHHHOCTH W  JIO)KHOCTH

BBICKA3bIBaHUs, OTPULIAHME BBICKA3bIBAaHWM, ONEpallMy HaJ BBICKA3bIBAHMAMM: W, WJIH, HE,
YCIIOBHBIE BbICKA3bIBaHUS (MMILIUKALIUN);

° CTPOUTH BBICKA3bIBAHUSI, OTPUIIAHUS BbICKA3bIBAHUM.

B noBceqHeBHOM JKU3HU U NIPU U3YYEHHH APYTUX MPEAMETOB:

° CTPOUTH LIETIOYKH YMO3AKIIFOUEHHI Ha OCHOBE UCIIOJIb30BaHUs IIPABUII JIOTHUKH;

° HCIIOJIB30BaTh MHOXKECTBA, OIEpalldd C MHOXKECTBAMH, WX TIpaduueckoe
MpeICTaBJICHUE JJIs1 OMMCAHUSI PEAIbHBIX MPOIECCOB U SIBJICHUIA.

Yucaa

° OnepupoBaTh MOHATUSIMH: MHOKECTBO HATypPaJIbHbBIX YUCEN, MHOXECTBO LIEJIbIX

YHUCCJI, MHOKCCTBO pPAOMOHAJIBHBIX YHCCJI, UPPAOUOHAJIBHOC 4YHUCIIO, KBaI[paTHLIﬁ KOPCHb,
MHOXECTBO I[GflCTBHT@JH:HLIX YUCCII, rCOMCTPUYICCKAad MHTCPIPECTAINA HATYPAJIbHBIX, HCIbIX,
paunoOHaJIbHbIX, ,Z[CﬁCTBHTCJ'IBHBIX YHCCII,

. MMOHUMATh U OOBACHSITH CMBICI MO3UIIMOHHOM 3aITUCH HATYPAIbHOTO YHUCHIA;

. BBIIIOJIHATh  BBIYKMCICHUS, B TOM YHCIE€ C HCIOJb30BAHHEM NPUEMOB
palMOHATBHBIX BBIYMCICHUH;

. BBITIOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YHUCEII C 3aJaHHON TOYHOCTBIO;

. CPaBHMBATH PALIMOHAIBHBIE U UPPALMOHAJIBHBIC YUCIIA;

. MPEICTABIISITh PAIMOHATILHOE YKCIIO B BUE IECATUYHON ApOOH

. YIOPSAIOYMBATE YHCIIA, 3aMIMCAHHBIE B BUIC OOBIKHOBEHHOH U IECSITUYHON APOOH;

. Haxoauth HOJl u HOK 4uncen u ucnosib30BaTh WX MpU PEIICHUH 3a7a4.

B noBceaqHeBHOM KHU3HHU U IIPU U3YYCHHUH IPYIUX MPEAMETOB:

° MPUMEHSTh MpaBUjia MPUOIMKEHHBIX BBIUMCICHUM MPU PEIICHUU MPAKTHYECKUX
3a/1a4 U pelleHny 3a7a4d APYTrux y4eOHbIX MPEeIMETOB;

° BBITIOJIHSITh CPaBHEHUE PE3YIbTATOB BBIYMCICHUM MPU PEHICHUH MPAKTHUUECKUX
3a/1a4, B TOM YHCIIe TPUOIMIKEHHBIX BIYUCICHUM;

° COCTaBIISITh M OIICHUBATh UYHUCIIOBBIE BBIPAKEHUS MPU PEUICHUH MPAKTHYECKHX
3a/1a4 ¥ 337124 U3 APYTuX Y9eOHBIX MPEIMETOB;

° 3aMHUChIBaTh M OKPYIJISATh UYWCJIOBBIE 3HAYECHHS] PEAIBbHBIX BEIUYMH C

UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS.
TosxknecTBeHHbIE IPe00pa3oBaHUs

. OnepupoBaTh MOHATHSIMM CTENEHM C HATypalbHBIM IIOKA3aTENIEM, CTENEHU C
L(EJIbIM OTPULIATEIILHBIM [T0KA3aTEIIEM;
. BBIMOJHATh MPEOOPa30BaHUs UENbIX BBIPAXKEHHUH: IEHCTBUS € OJHOUWIEHAMHU

(cmokeHue, BBIYMTAHWE, YMHOXKEHHUE), NEUCTBUS C MHOTOWIEHAMHU (CJIOKEHHE, BHIYMTAHUE,
YMHOXXEHHE);



o BBITIOJHATh Pa3lIOKEHWE MHOTOUYJICHOB Ha MHOXHUTEIH OJHUM H3 CIHOCOOOB:
BBIHECEHHE 32 CKOOKY, TPYNIHUPOBKA, UCIOIb30BaHUE POPMYII COKPAILIECHHOTO YMHOXKEHHUS;

. BBIJICIIATH KBAJApaT CYMMBI U PA3HOCTH OJTHOYWICHOB;
. packKiagbpIBaTh HA MHOKUATEIIN KBaJIPATHBIA TPEXUJIICH;
. BBINOJIHATh TNPEOOpPA30BaHUsl BBIPAKEHHUH, COAEPIKAIIMX CTEHNEHH C LEIBIMH

OTpULATCIIbHBIMU IMOKAa3aTCIIIMU, HNCPEXOAUTH OT 3alluCu B BHUAC CTCIICHHU C LCJIbIM
OTPHUIIATEIbHBIM TTOKAa3aTeNIeM K 3alUCH B BHJIE IpOOH;

. BBINOJIHATH MPeoOpa3oBaHusl IPOOHO-PAIIMOHAIBHBIX BBIPAKEHUIH: COKpaIleHue
npo0Oeil, TpuBeIeHUE anreOpandeckux Apodeld K o0meMy 3HaMEHATEN0, CII0XKCHHE,
YMHOXCHHUE, JelIeHHe anreOpanyeckux apoOeid, BO3BEACHHE anreOpanyeckoil apodou B
HaTypaJbHYIO U LICIYIO OTPULATEIbHYIO CTECIICHb;

° BBITIOJIHSITH MPEe0Opa30BaHUs BRIPAKECHHH, COAEPKAIUX KBAaIPATHBIEC KOPHU;

° BBIICNIATH KBAApPAaT CYMMbI HJIM Pa3HOCTH JABYYICHA B BBIPAKCHHIX, COJICPIKAIINX
KBaJIpaTHBIC KOPHHU;

° BBITIOJIHSITH MPE0OPa30BaHUs BRIPAKCHHH, COEPIKAIUX MOTYJIb.

B noBceiHeBHO KU3HM U TIPH U3YYEHHH APYTUX NMPeIMETOB:

° BBITIOJIHSITH TIpeoOpa3oBaHusT M JACHCTBUA C YHUCIAaMH, 3allMCaHHBIMU B
CTaHJapTHOM BH/IE;

° BBITIOJIHSTH MPEe0Opa3oBaHus alreOpanvyecKux BBIPAKEHUW IMPHU PEIICHUH 3a1ad

JPYTrUuX y4eOHBIX TPEAMETOB.

YpaBHeHUsI 1 HEPABEHCTBA

o OnepupoBaTh MOHSATUSMU: ypaBHEHUE, HEPABEHCTBO, KOPEHb YpaBHEHMS,
pellicHHe HEPaBEHCTBA, PABHOCHIBHBIC YPAaBHECHHUS, OOJIACTH ONPEACICHHUS YpPaBHCHHS
(HepaBeHCTBA, CUCTEMbl YPaBHEHUI UM HEPABEHCTB);

o pelaTh JUHEHHbIC YPaBHEHUS M YPaBHEHUS, CBOAMMBIC K JIMHEHHBIM C TIOMOIIBHIO
TOKICCTBEHHBIX ITPEOOPA30BAHNUN;

o peiiaTb KBAJAPATHBIC YPAaBHCHHA W YPABHCHHUA, CBOJHUMBIC K KBAaAPATHBIM C
MIOMOIIIBIO TOXIECTBEHHBIX TIPe00Pa30BaHUIi;

. pemarh JpoOHO-IMHEHHBIC YPAaBHEHUS;

o pemaTh MPOCTeHWINe HWppalHMoOHAIBHBIE YpPaBHEHUS  BHIA ,/f (x)=a ,

JEX) =Jg(x);

. pemaTh ypaBHeHHs BUAa X =a ;

o pemartb ypaBHEHHMs CHOCOOOM pa3joXKEHUs Ha MHOXHTEIM U 3aMEHbI
IIEPEMEHHO;

. UCIOJIb30BaTh METOJ] MHTEPBAJIOB ISl PEIIEHUS LENbIX U IPOOHO-PAMOHAIBHBIX
HEPaBEHCTB;

° pemaTh JIMHEHHbIE YPABHEHUS U HEPABEHCTBA C ITapaMeTpamu;

° pelaTs HECIIOKHBIE KBaApaTHBIE YPaBHEHUS C IAaPaMETPOM,;

° pemaTh HECIOXKHBIE CUCTEMBI IMHEHHBIX YPAaBHEHUH C ITapaMEeTPaAMU;

. pelIaTh HECIIOKHBIE YPABHEHUS B LIEIIbIX YUCIIAX.

B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:

L COCTaBJIATh U PCIIATh JIMHEHHBIE U KBaApaTHBIC YPAaBHCHUA, YPaBHCHHA, K HUM

CBOJSIIIMECS,, CHCTEMBI JIMHEWHBIX YPABHEHWMN, HEPABEHCTB IIPU PELICHUH 3a1ad JIPYTUX
y4eOHBIX IPEMETOB;

. BBIMOJHATh OLEHKY IMPaBIONOA0OMS pe3ylbTaToB, MOIYYa€MbIX IMPH PEILICHUU
JUHENHBIX W KBAJIPaTHBIX YPAaBHEHUN W CHCTEM JIMHEWHBIX YPaBHEHHWHW M HEPABEHCTB IIPH
pELIeHUH 3ajiay IPYTUX Y4eOHBIX MTPEIMETOB,;

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



o YMETh MHTEPIIPETUPOBATH MOJYYCHHBIH MpPU pPEIIEHUH ypaBHEHHS, HEPABEHCTBA
WIA CHCTEMBbl pe3yJbTaT B KOHTEKCTE 3aJaHHOM peaJbHOM CUTyallMuM WIM MpPUKIaJHON
3a1a4u.

DOyHKIUHA

o OnepupoBaTh NOHATUSAMH: (YHKIMOHAJIBHAS 3aBUCUMOCTb, (YHKIHSA, Tpadux
¢yHkunu, crnocoObl 3amaHus  (QYHKUMU, apryMEeHT M 3HaueHue (yHKIHUH, OO0IacTh
ONpENeIeHusT W MHOXKECTBO 3HAYCHMH (QYHKUUHM, HYIH (QYHKUUH, MPOMEKYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH (DYHKITUH, YETHOCTH/HEUETHOCTh (PYHKIINY;

. cTpouth  rpaduKH  JIMHEWHOW,  KBajgpaTWuyHOW  (yHKIMHA,  OOpaTHOU

MPONMOPLUUOHAILHOCTH, GYHKIIMH BUAA: Y =a+ Lb L y=Yx,y=%x, y= |X[;
X+

o Ha MpUMepe KBaJPaTUYHOW (YHKIMHU, MCIOJIB30BaTh MpeoOpa3oBaHus rpaduka
dynxmun y=Ff(X) 11 mocrpoenns rpaduxos dynkmii y = af (kx+b)+c;
o COCTABJIATh YPaBHEHHUsI TIPSIMOM 110 33JJaHHBIM YCIIOBHUSM: MPOXOISIICH Yepe3 ABe

TOYKHM C 3aJlaHHBIMU KOOpJMHATaMH, MPOXOASAIICH uyepe3 NaHHYI TOYKY M MapajlieIbHOU
JTAaHHOW MPSIMOM;

o uccien0BaTh QyHKIMIO 110 €€ TpauKy;

o HaXOJUTb MHOXECTBO 3HAUEHUM, HYJIHU, IPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUIHOH (DyHKITHH;

o ONEpUPOBATh MOHATHSMU: IOCJIEIOBATEILHOCT, apu(MeTndecKas Mporpeccus,
reOMEeTpHUYECKas IPOrpeccus;

. pemarh 3a1a4l Ha apuPMETUYECKYIO U TE€OMETPUUECKYIO ITPOrPECCHUIO.

B noBceHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMeTOB:

o WITIOCTPUPOBATh C IMOMOIIBIO IpaduKa peaabHy0 3aBUCUMOCTb WM IPOLECC I10
UX XapaKTEPUCTUKAM;

o UCTIOJIB30BaTh CBOMCTBA M TpapyK KBAAPAaTHUHOW (HYHKIMH MPU PEUICHUU 33734

U3 JPYTUX y4eOHBIX IIPEIMETOB.
TexcToBbI€E 3a7a4N

o Pemate mpocThle W CIOXKHBIE 3aJaud  pa3HbBIX THUIIOB, a TaKXe 3aJaud
MOBBILIEHHON TPYIHOCTH;

o MCIIOJIb30BaTh pa3Hble KpPAaTKHUE 3alMCH KaK MOJENIM TEKCTOB CIIOKHBIX 3a]ad JJis
MOCTPOEHHUS MOMCKOBOW CXEMBI U pEIIeHUs 3a/1ay;

o pa3ianyaTh MOJENb TEKCTAa U MOJEIb PEUICHMs 3a/lad, KOHCTPYHMPOBATh K OJHOU
MOJIEJIH PELICHNS HECIOKHON 3a/1auM pa3Hble MOJEIHN TEKCTA 3a/1a4H;

. 3HaThb U NPUMEHATh 00a crmoco0a MoucKa pemeHus 3agad (0T TpeboBaHUS K
YCJIOBHIO U OT YCJIOBHSI K TPEOOBAHHIO);

o MOJICIUPOBATh PACCY)KJICHHUs IMpPU IMOUCKE PELIeHUs 3a7ad C MOMOIIbI0 Tpad-
CXEMBI;

o BBIJIETISITH 3TAIlbl PEIICHUS 3aJ1a4M U COJIep KaHne KaXI0ro ITara;

o YMEThb BbIOMpaTh ONTHUMAJBHBIM METOJ pEIIeHHs 3aJadyd M OCO3HaBaTh BHIOOP

METO/Ia, pacCMaTpUBaTh pPa3IUYHbIE METOJbl, HAXOJIUTh pPa3HbIC PEIICHUS 3a7aud, €CIU
BO3MOYKHO;

. AQHAJIM3UPOBATh 3aTPYIHEHMS IIPU PELICHUH 3a/1a4;

. BBIIIOJIHATH pa3iInyHbIC npeodpa3oBaHus IIPEIIOKEHHON 3a/1a4y,
KOHCTPYUPOBATh HOBBIE 33/1a4M U3 JAHHOM, B TOM YHUCIIe OOpaTHBIE,

. WHTEPIPETUPOBATh BBIYMCIHUTEIBHBIE pE3yJbTaTbl B 3aJade, MCCIENI0BATh
MOJIy4EHHOE PELICHUE 3a1a4H;

. AQHAJIM3UPOBAaTh BCEBO3MOJKHBIC CHUTYyallUd B3aMMHOIO pAaCIIOJIOKEHUS JABYX

00BEKTOB M M3MEHEHHE MX XapPaKTEPUCTUK MPU COBMECTHOM IBUKEHHH (CKOPOCTh, BpeMsl,
pPacCTOSsIHUE) TpU pENICHWH 3a/ad Ha JBWIKEHHWE IBYX OOBEKTOB KaK B OJHOM, TaK U B



IMPOTHUBOIIOJIOKHBIX HAITPABJICHUAX ]

o UCCIIIOBaTh BCEBO3MOXKHBIE CUTYallUU INPH PELICHUU 3aJad Ha JBUXKEHUE IO
pEKe, paccMaTpUBATh Pa3HbIe CUCTEMBI OTCUETA,

. peuaTh pa3sHOOOpa3HbIE 3a/1a4l «HA YacTH»,

J pewatb U OOOCHOBBIBAaTb CBOE pELICHHE 3ajay (BBIAEIATH MaTEeMaTHUECKYIO

OCHOBY) Ha HaXOXIECHHE YaCTH YKCJIa M YKCIIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBICIIA
Ipoow;

. 0CO3HABaTh M OOBACHATH HIACHTHYHOCTH 3a/1a4 PA3HBIX THIIOB, CBA3BIBAIOIINX TPH
BEJIMYKMHBI (HA pabOTy, HAa MOKYIIKH, Ha JBH)KEHHUE). BBIACIATh ST BEIUYHUHBI U OTHOIICHHUS
MEX1y HMMH, IPUMEHATHh UX IPU PEIICHUU 3ajad, KOHCTPYHpOBaTb COOCTBEHHBIE 3a/ay
yKa3aHHBIX THIIOB;

o BJIQJIETh OCHOBHBIMH METOJaMM pELIEHUS 3aJad Ha CMECH, CILUIABbI,
KOHLIEHTpaLUu;

o pewiaTb 3aJjauyd  Ha IPOLEHTBHl, B TOM YHUCIE, CJIOXHbBIE IPOLEHTHl C
000CHOBaHMEM, UCIIOJIB3Ysl Pa3HbIE CIIOCOObI;

o pelaTh JOrM4ecKHe 3a/1a4i pa3HbIMU CI0co0aMu, B TOM YHCIIE, C IBYMS OJIOKaMuU
U C TpeMs OJIOKaMHU JaHHBIX C IOMOILBIO TaOJIMIL;

o pemath 3ajayd N0 KOMOWMHATOPUKE U TEOPUU BEPOSITHOCTEH Ha OCHOBE
MCIIOJIb30BaHUsI U3YUYEHHBIX METOJI0OB U 0OOCHOBBIBAThH PEILLIECHUE;

o pelaTh HeCJIOKHBIE 3a7auy 10 MATEMaTHYECKON CTaTUCTHKE;

o OBJIa/IETh OCHOBHBIMU METO/IaMHU PELICHUs CIOKETHBIX 3aJad: apu(pMeTHUecKui,

anreOpanyeckuif, nepebop BapuUaHTOB, I'€OMETPUUYECKUH, rpaduyeckuil, NPUMEHATh HX B
HOBBIX 110 CPAaBHEHHUIO C U3YYEHHBIMU CUTYaIUX.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHUH APYTHX NPeAMETOB:

o BBIIETISATh TIPU PEIICHUH 3ajad XapaKTEpUCTUKH paccMaTpUBacMoOW B 3ajaue
CUTyalluu, OTJIMYHBbIE OT PEajbHBIX (T€, OT KOTOPBIX aOCTParupoBalIMCh), KOHCTPYHPOBATh
HOBBIE CUTYallMM C Y4YETOM 3THUX XapaKTEpUCTHUK, B YAaCTHOCTH, IPU PELICHUH 3a/1ady Ha
KOHLEHTPALlUH, YYUThIBATh INIOTHOCTh BEIIECTBA;

o pemlaTb M KOHCTPYHPOBaTh 3a/Jaud Ha OCHOBE PACCMOTPEHUS PpEeaJbHBIX
CUTYallUii, B KOTOPBIX HE TpeOyeTcs TOYHBIN BHIYMCIUTEIbHBIN pe3ybTar;

o pemaTth 3aJ1a4M Ha ABM)KEHUE M0 PEKe, pacCMaTpuBasl pa3Hble CUCTEMBI OTCUETA.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

o OmnepupoBaTh NOHATHSAMHU: CTOJOUATBIE M KPYIOBblE JAHMArpamMmbl, TaOJIHIbI
JaHHBIX, CpeaHee apu(MeThyecKkoe, MeauaHa, HaumOoJbllee M HauMEHbIlee 3HAYCHUS
BBIOOpKH, pa3Max BBIOOPKH, JUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHHWE, Ccly4aiiHas
M3MEHYUBOCTb;

o U3BJEeKaTh HMH(OpMAIUIO, NPEACTAaBICHHYI0O B TaOiuIax, Ha JAMarpamMMax,
rpadukax;

o COCTaBJISATh TaOJIUIIbI, CTPOUTH JUArpaMMbl U TpauKU Ha OCHOBE JIaHHBIX;

. ONEepUpPOBaTh MOHATUSIMM: (aKTOpUal 4YHUCIA, NEPECTAHOBKM U COYETaHMS,
TpeyroyubHuK [lackais;

o OPUMEHSATH IPABUIIO IPOU3BEAECHUS NP PEIIEHUH KOMOMHATOPHBIX 3aj1ay;

o ONEepUPOBATH MOHATUSAMH: CIy4allHBIN OIBIT, CIIy4ailHbIH BHIOOp, HUCIBITAHUE,

JIIEMEHTApHOE Ciy4aiiHOe CcOOBITHE (MCXOM), KIIACCHUECKOE OINpeAesCHHE BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, OTIEpAIH HAJl CIIy4allHBIMH COOBITUSIMU;

o IPECTaBIATh HH(POPMAIIHIO C TIOMOIIBLIO KPyroB Ditnepa;

o pemath 3aJaud Ha BBIYUCIEHHE BEPOATHOCTH C TOJICYETOM KOJIMYECTBA
BapHaHTOB C MIOMOIIIbI0 KOMOMHATOPHUKH.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHH APYTUX NPEIMETOB:

o U3BJIEKATD, UHTEPIIPETUPOBaTL U IPeoOpa3OBHIBATh uH(pOopMaIuIo,
NpEJCTaBICHHYI0 B Tabnuuax, Ha Juarpammax, rpadukax, OTpa’kalollyl0 CBOHCTBAa M



XapaKTEPUCTUKH pealbHBIX IIPOLIECCOB U SBJICHUI;

o ONpeAeNsiATh CTAaTUCTHYECKHE XapaKTePUCTUKH BBIOOpPOK 1O  Talnuiam,
quarpammam, rpadukam, BHITIONHATE CPABHEHHUE B 3aBUCUMOCTH OT IS PEIICHHS 3a/1a4H;

o OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBICHUI.

HUcTopusi MaTeMaTHKHU

o XapakTepu30oBaTh BKJIaJ BBIIAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHUE MATEMATHKU U
MHBIX HAyYHBIX 001acTeil;

o MOHMMATh POJIb MAaTEeMaTUKU B pa3BuTuu Poccuu.

MeTtoabl MATEMATHKU

o Hcnonb3yss u3ydeHHBIE METOJbI, MPOBOAUTH JI0KA3aTEIbCTBO, BBINOJIHATH
OIPOBEPIKEHUE;

o BbIOHMpATh M3YYEHHBIE METO/bI M UX KOMOMHALIUU ISl PEIICHUSI MaTeMaTHYEeCKUX
3ajady;

o UCIIOJIb30BAaTh MaTeMaTHYEeCKUE 3HAHUS Il ONUCAaHUS 3aKOHOMEpPHOCTEH B
OKpYKarollen JeiCTBUTENbHOCTH U IPOU3BEICHUSX UCKYCCTBA;

. NPUMEHATh  TPOCTEUIINE  MPOTPaMMHBIE  CPEICTBA M DJIEKTPOHHO-

KOMMYHI/IKaHI/IOHHI)Ie CUCTCMBbI HpI/I peIHGHI/II/I MAaTEMATHUYCCKHUX 3a1a4.

BbInyCcKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS B 7-9 Kiaccax 1Jisl yCHEeIIHOT o
NMPOJ0JIzKeHUs1 00pa30BaHMsl HA YIIy0JEHHOM yPOBHE

DJieMeHTHI TEOPHMH MHOKECTB H MATEMATH4YECKOMH JIOTUKH

L] CBO6OI[HO OHCpI/IpOBaTB IIOHATUAMU: MHOXKECTBO, XapaKTCpI/ICTI/IKI/I MHOJXXECCTBA,
AJIEMEHT MHOXECTBA, IYCTOE, KOHEUYHOE U OECKOHEYHOE MHOXXECTBO, ITOJMHOXKECTBO,
MIPUHAJIC)KHOCTD, BKIIFOUCHHE, PAaBEHCTBO MHOYKECTB, CIIOCOOBI 3a/ITaHHE MHOKECTBA,

. 3a/1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;
o IIPOBEPSATH BBIIOJIHEHNE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;
. CBOOOZHO ONEpUPOBATh MOHSTHUSIMU: BBICKA3bIBAHUE, UCTUHHOCTb U JIOXKHOCTH

BBICKA3bIBaHUs, CJOXKHBIE H IPOCThIE BBICKA3bIBAHMUS, OTPULIAHUE BBICKA3BIBAHUI;
HMCTUHHOCTD U JIOKHOCTb YTBEPKJICHMUS U €r0 OTPULIAHMS, ONEpallMy HaJ BBICKA3bIBAHUSMU:
U, WIH, HE; YCIIOBHBIC BHICKA3bIBAHUS (MMILTUKALIVH ),

L4 CTPOUTH BBICKA3bIBAHUS C UCIIOJIB30BAHNEM 3aKOHOB anrerLI BBICKa3bIBaHUH.

B noBceaqHeBHOM KHU3HHU U IPA U3YYCHUH APYIUX NMPEAMETOB:

L4 CTPOUTH PACCYKACHHA Ha OCHOBE UCIIOJIb30BAHUA ITPABUJII JIOTUKH,

L4 HCIIOJIB30BATh MHOKCECTBA, OICpallukd C MHOXECTBAMH, HUX rpa(pnqecxoe

IIPEJICTaBICHNE JUIsl OTIMCAHUS PEAJIBHBIX MPOLIECCOB U SBJICHUH, IIPU PEIICHNUH 3a/1a4 APYTUX
y4€OHBIX IPEIMETOB.
ToxnecTBeHHBIC IPe0OpPa3oBaAHUA

° CB00OOHO OMIEpUPOBATH MOHATUSIMHU CTETICHH C LIEJIBIM U IPOOHBIM MTOKa3aTeNIeM;

° BBITIOJIHSITh  JIOKA3aTEICTBO CBOWCTB CTEMEHH C 1EIBIMH W JPOOHBIMU
MMOKa3aTeJISIMHU;

° ONEpPUPOBATh MOHATHUSIMHU «OJHOWIEH», «MHOTOUYIEH», «MHOTOYJIEH C OJHOMU

NEPEMEHHOI», «MHOTOWIEH C HECKOJIbKUMH IMEepPEMEHHBIMU», KO3((UIMEHT MHOTOWJIEHa,
«CTaHJIapTHAas 3alMChb MHOTOWIECHAa», CTEIIEHb OJJHOYJICHA U MHOTOWICHA;

o CBOOOJIHO BJaJIeTh NMPHUEMaMH NMPeoOpa3oBaHMs LENbIX U JAPOOHO-PAIMOHATBHBIX
BBIPAKECHMUI;

. BBIMOJHATh PA3JI0KEHUE MHOTOWIEHOB HAa MHOMKHTENIM Pa3HBIMU CIOCO0aMH, C
UCIIOJIb30BaHUEM KOMOMHAIMI Pa3InYHbIX TPUEMOB;

o UCIIONIb30BaTh TeopeMy Buera u reopemy, oOpatHyro Teopeme Buera, s noucka
KOpHEHN KBaJPaTHOTO TPEXUWIEHA U JUUIS PEIICHUs 3a7a4, B TOM YHCIIE 3a/1a4 ¢ IapaMeTpaMH Ha
OCHOBE KBaJI[paTHOI'O TPEXWICHA,

. BBIIIOJIHATH JICJIECHNE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM;

. JIOKa3bIBaTh CBOMCTBA KBAaIPAaTHBIX KOPHEN U KOPHEH CTENEeHH N,



. BBINOJIHATh TPEOOpa3OBaHMsl BBIPAKECHUH, COJAEpKAIIMX KBaJpaTHbIE KOPHH,
KOPHH CTEIEeHU N,

o CBOOOJTHO OTIEPUPOBATH MOHITUSMHU «TOXKIAECTBOY», «TOXKIAECTBO Ha MHOXKECTBEY,
«TOKIECTBEHHOE IIPeoOpa3oBaHUECY;
J BBINOJIHATh Pa3jIMyHble NPeoOpa3oBaHMs BBIPAXKEHUH, COAEpXKALIUX MOJYJIH.

() =

B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

° BBITIOJIHSITH TIpeoOpa3oBaHUsi W JEHUCTBUS C OYKBEHHBIMU BBIPAXKEHUSIMH,
YUCJIOBBIC KOA(DPHUITMEHTHI KOTOPBIX 3aIMCaHbl B CTAHIAPTHOM BU/IC;

° BBITIOJHATH MPeoOpa3oBaHusl PAIMOHATBHBIX BBIPAKECHUN TPH PEIICHUU 3a7ad
JIPYTHX y4eOHBIX MPEAMETOB;

° BBITIOJIHSITh TTPOBEPKY MPaBIONOA00MS (DU3UISCKUX U XUMHUYECKUX (HOpMYJ Ha
OCHOBE CpaBHEHHS Pa3MEPHOCTEH M BAJICHTHOCTEH.

YpaBHeHus1 M HEpaBeHCTBA

° CB00OOIHO OmepHpoBaTh MOHATHUSMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIHHBIC
yYpaBHEHUsI U HEPABEHCTBA, YpaBHEHHUE, SBISIONICECS CIICACTBHEM JIPYroro ypaBHEHWS,
ypaBHEHHUS, PAaBHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIEC TPEOOpa30BaHNs yPaBHEHU;

. pemaTth pa3Hble BHIbl YPAaBHEHHMM M HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpbIEC ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-pallMOHaIbHbIE U UPPALMOHAIBHEIC,

o 3HaTh TeopeMy Buera a1 ypaBHEHUN CTENIEHU BbIIIE BTOPOH;

o HOHUMATh CMBICI TEOPEM O PABHOCHJIBHBIX U HEPAaBHOCUJIBHBIX ITPEO0OpPa30BAHUAX
YPaBHEHHH U yMETb UX JOKa3bIBaTh;

. BIIAJETh PAa3HBIMM METOJAMHU DPEIICHHs YPABHECHHW, HEPAaBEHCTB U UX CHCTEM,
YMEThb BBIOMPATh METO/]] PEHICHHUSI 1 0OOCHOBBIBATH CBOW BHIOOD;

o UCIIOJIb30BaTh METOJ HWHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB, B TOM 4YHCIIE
JpOOHO-PAllMOHATIBHBIX U BKIIIOYAIOIINUX B ce€0sl HppallMOHAIbHbIE BBIPAKEHUS;

. pemaTh anreOpanyecKhe YpaBHEHHUS M HEPAaBEHCTBA M HMX CHUCTEMBI C
napameTpamu anredpanyeckuM U rpapuuecKuM MeTolaMH;

. BIIQJIETh PA3HBIMU METOJIAMH JI0OKA3aTeJIbCTBA HEPABEHCTB;

. pemaTh ypaBHEHMS B LENBIX YHCIIAX;

. n3o0paxaTb ~ MHOXECTBAa HAa  IUJIOCKOCTH,  3aJaBaeéMble  YpPaBHEHUSIMH,

HEPAaBEHCTBAMHU U UX CUCTEMaMH.
B noBcenHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

o COCTABJIATh U pellaTh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI IIPU PEUICHUH 3a/1a4
JIPYTUX y4eOHBIX NPEIMETOB;
. BBINOJIHATh OLIEHKY MPaBAONOJ00HMS pe3yiabTaToOB, MOJYYaeMbIX MPU pEIICHUH

pa3INYHBIX YPAaBHEHUI, HEPaBEHCTB M UX CHCTEM NpPU pEIICHUU 3ajau JIPYTux ydeOHBIX
IIPEIMETOB;

o COCTaBJIATh U pEIIATh YPaBHEHMS M HEPABEHCTBA C MapaMETPaMM IpU PELICHUN
3a/1a4 APYTruX y4eOHBIX MPEIMETOB;

o COCTaBJISITh YPaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIHUCHIBAIOIINE PEATbHYIO
CUTYALIMIO WM NPUKJIAJHYIO 3a7ja4y, HHTEPIPETUPOBATh NOJyUYEHHBIE PE3YIbTATHI.

DOyHKIUHA

o CBobosHO  omepupoBaTh  IMOHATHUSMHU:  3aBHUCUMOCTh,  (DYHKIIMOHAJbHAsS
3aBHCUMOCTb, 3aBUCHMasi U He3aBHCHMAas IepeMeHHble, (QYHKIHSA, CIOCOOBl 3aJaHus
GyHKIIMKM, apryMeHT U 3HaueHHe (QYHKIUHU, O00JIAaCTh OINpEeNeIeHHs] U MHOXKECTBO 3HAYEHUS
GbyHKUMM, HYIM (QYHKIHHA, TPOMEXKYTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMH,
HauOoJbIllee M HauMEHbIIee 3HAYeHHs,, YETHOCTH/HEYETHOCTh (DYHKIUUHU, MEPHUOJUYHOCTH
¢bynkuuu, rpapuk (YHKIMH, BEpTHUKaJbHAs, TOPU3OHTAJIbHAs, HAKIOHHAs AaCUMITOTHI;
rpaduk 3aBUCUMOCTH, HE SIBIISIIOIIENca QyHKIMEH,



o cTpouth rpaduku GYHKUUN: JTUHEWHOW, KBaJApPaTUYHOH, APOOHO-THMHEHHOH,
CTETICHHO# MPH Pa3HBIX 3HAYECHHAX MOKA3aTeNs CTENeHH, Y =|X|;

o HCIIONB30BaTh NpeodpasoBanus rpapuka ¢yHkmmm y= f(X) aAns mocTpoeHus

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

o aHAIM3UPOBaTh CBoWcTBa (GYHKIUH UM BUA Tpaduka B 3aBUCUMOCTH OT
apaMeTpos;
o CBOOOMHO OINEPUPOBATH TOHSATHUSAMHU: TIOCIEIOBATEIBHOCTh, OTPAaHUYCHHAs

IIOCJIEI0OBATEIBHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBaromasi) IIOCIEI0BATEIbHOCTD,
npezen MOoCIeI0BaTeIbHOCTH, apu(pMeTHYecKas NpOrpeccusi, reoMeTpudeckas Mporpeccus,
XapaKTEPUCTHUECKOE CBOWCTBO apu(hMETHUECKOH (TeOMETPUIECKOI) MPOrPECCUU;

o UCIIONIb30BAaTh METOJ MaTeMaTHYeCKOW MHIYKIUU JUIsl BbIBOAA (GOpMYyIL,
JI0OKa3aTelIbCTBA PABEHCTB U HEPABEHCTB, PEILICHUS 3aa4 Ha JEIUMOCTb;

o HCCJIEIOBATh MOCIIEIOBATEILHOCTH, 3aJJaHHbIE PEKYPPEHTHO;

o pemate KOMOWHUPOBAaHHBIE 3aJlayd Ha apuU(METHUYECKYI0O M TE€OMETPHYECKYIO
IPOrPECCUH.

B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

o KOHCTPYHpPOBaTh M HCCJIENOBaTh (PYHKIMH, COOTBETCTBYIOIIME peaJbHbIM

mpoleccaMm U SBICHUSM, UHTEPIPETUPOBATh MOTYyYEHHBIE PE3yNbTAaThl B COOTBETCTBUU CO
cnenn (UKo ncciIeayeMoro nporecca uii sBICHHS,

. HCITOJIB30BaTh I'pa KK 3aBUCUMOCTEHN JJII UCCIISIOBAHUS PEAbHBIX ITPOLIECCOB U
SIBJICHUIA;
. KOHCTPYHMPOBATh W UCCIICOBATh (DYHKIIUU MPU PEHICHUH 337a9 APYTUX YICOHBIX

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

CraTHCTHKA H TeopHs BepPOSITHOCTEMH

o CBoOoHO omnepupoBaTh MHOHATUSMH: CTOJOYAaThble M KPYrOBbIE JAMarpaMMmbl,
TaOJMUIBl JaHHBIX, CpelHee apu(pMeTHYecKoe, MeuaHa, HauOousiblliee M HaMMEHbIIee
3HaueHUsl BbIOOPKH, pa3Max BBIOOPKM, AMCIIEPCHS M CTaHAAPTHOE OTKJIOHEHUE, ciydyailHas
WU3MEHUYUBOCTb;

. BbIOMpaTh HanboJiee y100HbIN criocol mpencTaBieHust HH(pOpMaluK, aJeKBaTHBIN
€€ CBOMCTBaM U LIEJISIM aHaJIu3a;

. BBIUMCIISTH YNCIIOBbIE XapAKTEPUCTUKN BHIOOPKHU;

o CBOOOZHO ONEpPUPOBaTH MOHATUSAMHU: (aKTOpuan 4Yucia, [EePECTaHOBKH,
COYETaHHUs U pa3MeIleHus, TpeyronbHuk [lackans;

. CBOOOJTHO OMNEpPHPOBATh MOHATHAMM: CIyYalHBIH ONBIT, CIy4alHBIA BBHIOOP,

UCTIBITAHNE, 3JIEMEHTapHOe ciydaiiHoe CcoObITHE (MCXO0X), KJIacCHYeCKoe OmpeseieHHne
BEPOATHOCTH CIIy4alHOTO COOBITHSI, OlepalMyu HaJl CIy4yallHbIMU COOBITUSMHU, OCHOBHBIE
KOMOUHATOpHBIE (HOPMYJIbI;

. CBOOOJHO ONEpPUPOBATh MOHSTUSAMU: CIy4YalHBIA OMNBIT, CIy4ailHBIH BBHIOOD,
UCIBITaHUE, D3JEMEHTApHOE ClydailHoe coObITHE (MCXO0Jl), KIJIACCHYECKOE OIpesesieHue
BEPOSITHOCTH CIy4alHOTO COOBITHS, ONEpali HaJ CIy4alHBIMH COOBITHUSIMH, OCHOBHBIE
KOMOHMHATOPHBIE POPMYJIBI;

o 3HaTb NPUMEPBl CIyYalHBIX BEJIWYMH, W BBIYUCIATH MX CTATUCTHUYECKUE
XapaKTEpUCTUKU;

. UCIOJIb30BaTh (POPMYJIbl KOMOMHATOPUKH MPH pEIIEHNH KOMOMHATOPHBIX 33/1a4;

o pelaTh 3aJa4d Ha BBIYMCIEHUE BEPOSATHOCTH B TOM YHCIE C HCIIOJIb30BAHHEM
bopmyst.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

o NPEJCTaBIATh MHPOPMALMIO O PEAIbHBIX IPOLECCax U SBIEHUSX CIIOCOO0M,

aJIeKBaTHBIM €€ CBOMCTBAM U IIeJIH HUCCICIOBAHUA,



o aHAU3UPOBaTh W CpPAaBHUBATh CTATUCTHYECKUE XapAKTEPUCTHKU BBIOOPOK,
NOJYYEHHBIX B IPOLIECCE PEIIEHUS NPUKIAJHOW 3aJadyM, M3Y4EHUS DPEaJIbHOIO SIBICHHUS,
peLIeHHS 3aJa4i U3 IPYTUX YUeOHBIX TPEIMETOB;

° OIICHUBATH BEPOSTHOCTh PEATLHBIX COOBITHIA U SBJICHUI B PA3JIMYHBIX CUTYaIUsX.

TexcToBbIE 3a1a4H

L] PeLHaTB HpOCTBIe U CJIOXKHBIC 3aJa4M, a TaKXKC 3aaa4u HOBBIH.ICHHOﬁ pr,Z[HOCTI/I nu
BBIACISATH UX MaTeMaTI/I‘IeCKyIO OCHOBy;

° pacno3HaBaTh pa3HbIC BUJIBI M THIIBI 33/1a4;

° WCITOJIB30BaTh Pa3HbIE KPaTKHUE 3alKMCH KaK MOJICIH TEKCTOB CIIOXKHBIX 3a7a4 M

3aa4 TIOBBIIIEHHON CJOXHOCTU JUIsl MOCTPOCHHUS TMOMCKOBOM CXEMbl M pellleHus 3ajaad,
BBIOMPATH ONTUMAJIBHYIO JUIsl pACCMAaTPUBAEMON B 3a1a4€ CUTYyaI[Mu MOJIENb TEKCTa 3aa4H;

o pa3ianyaTh MOJENb TEKCTAa U MOJEIb PEUICHMs 3ala4l, KOHCTPYMPOBATh K OJHOU
MOJIEJIM PELICHUS CIO0XKHBIX 3a7ja4 Pa3Hble MOJIEIH TEKCTA 3aa4H;

o 3HaTh M NPUMEHATh TPU Croco0a IMOHMCKa pemeHus 3anad (0T TpeOOBaHUS K
YCIIOBHIO U OT YCJIOBUS K Tp€OOBaHHUIO, KOMOMHUPOBAHHBIH);

o MOJICIIUPOBATh PACCY)KJICHHUS IMPHU TMOWUCKE PEUICHUs 3ahad C MOMOINBI0 Tpad-
CXEMBI;

o BBIJICJIATH 3Tallbl PEIICHU 3a/1a41 U CONEP KaHUE KaKIO0ro ITara;

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

METO/Ia, pacCMaTpPUBaTh Pa3IUYHBIC METOJbl, HAXOJUTh pPa3HbIC pEIICHUS 3a/Jadyd, CCIIH
BO3MOKHO;

. aHaJIM3UPOBATh 3aTPYIHEHU IIPU PELICHUH 3a1a4;

. BBIIOJIHATH pa3iIn4YHbIC npeodpa3oBaHus IIPEI0KEHHON 3a/1auy,
KOHCTPYUPOBATh HOBBIE 33/1a4M U3 JAHHOM, B TOM YHUCIie OOpaTHBIE;

. MHTEPIPETUPOBATh BBIYMCIMTEIBHBIC pPE3yJbTaThl B 3ajJade, MCCIEI0BaTh
[IOJIyYEHHOE PELICHUE 3a1a4H;

. U3MEHATh YCJIOBHE 3a7auy (KOJIMYECTBEHHBbIE WJIM KauyeCTBEHHBIE JAHHBIC),
UCCIIEI0BaTh U3MEHEHHOE NIPE00Pa30BaHHOE;

. AQHAJIU3UPOBAaTh BCEBO3MOJKHBIC CHUTYyallUd B3aMMHOIO paCIOJIOKEHUS JBYX

00BEKTOB M U3MEHEHHE UX XapaKTepUCTHK MPU COBMECTHOM JABMKEHHH (CKOPOCTb, BpeMS,
paccTosiHMEe) B pEUIeHHM 3a/Jad Ha JIB)KEHHE JIByX OOBEKTOB KaK B OJHOM, Tak U B
IIPOTHUBOIIOJIOKHBIX HAIIPABJICHUAX, KOHCTPYUPOBATh HOBBIE CUTYALIMM HA OCHOBE U3MEHEHUs
YCIIOBHMM 3a7ja4¥ IPU JBUKEHUU I10 PEKE;

o UCCIIEIOBAaTh BCCBO3MOXKHBIC CHTYallMW TMPH PEIICHUW 3aJad Ha JBUKCHUE IO
peKe, paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA,

o pemarh pa3Ho0Opa3HbIC 3a/1a4M «HA YaCTH»;

L peiatb " 000CHOBBIBAaTH CBOE peICHUC 3aaa4d (BI)II[GHSITI) MaTeMaTU4YCCKYIO

OCHOBY) Ha HAaXOKJCHUE YaCTH YUCIIA M YHCIIA TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA
Apobu;

L 00BSACHSITH HACHTUYHOCTL 3aJiad PAa3HbIX THIIOB, CBA3BIBAIOIIUX TPU BCIIMYHUHBI
(Ha pa60Ty, Ha IOKYIIKH, Ha I[BI/I)KGHI/IG). BBIIACIATE OTU BCJIWYMHBI U OTHOUICHUA MCKIY
HUMH, TIPUMEHSTh MX MPH PEIICHUU 3a]1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX
THUIIOB;

o BJIAJICTh OCHOBHBIMH METOJAMH pCIICHHs 3ala4y Ha CMECH, CILIaBHI,
KOHICHTPAIUH, HCIIOJb30BaThb HMX B HOBBIX CHTyallUdaX II0 OTHOIICHUIO K HW3Y4YCHHBIM B
nporecce 00y4eHus;

L pemiaTte 3aJadyd  Ha MOPOHCHTBI, B TOM YHCIC, CJIOXHBIC IIPOLHCHTBI C
000CHOBaHUEM, HUCTIOIB3YS Pa3HbIE CTIOCOOHI;
o pelaTh JIOTHYeCKUe 3aa4i pa3HbIMH CIIOCO0aMH, B TOM YHUCIE, C ABYMsI OJIOKaMH

U C TpeMs OJIOKaMHU JaHHBIX C TOMOIIBIO TaOJIHIL;
o pemath 3ajadyd MO0 KOMOMHATOPHUKE W TEOPUU BEPOATHOCTEH Ha OCHOBE



UCTIOJIb30BaHUS M3YYEHHBIX METOJIOB U 00OCHOBBIBATH PEILICHHE;

o pelaTh HECIOXKHBIE 33a4d IO MaTeMaTHYeCKON CTaTUCTUKE;

o OBJI/IETh OCHOBHBIMH METO/IaMHU PELICHUS CIOKETHBIX 3a[ad: apu(pMEeTHUECKUH,
anreOpanyeckuii, mepedop BapuUaHTOB, T'€OMETPHUECKUH, rpaduyeckuii, MPUMEHSATh HX B
HOBBIX 110 CPAaBHEHUIO C U3YUEHHBIMHU CUTYAIIUSX.

B noBcegHeBHOIi ;KM3HM M PU U3YYEeHHUH JPYIUX NPeAMETOB:

o KOHCTPYHpPOBaTh HOBbIE MJIsi JaHHOW 3aJaud 3a/ladyHble CUTyalluu C Y4ETOM
pealbHbIX XapaKTEePUCTUK, B YACTHOCTH, MIPHU PEIICHUU 337a4 Ha KOHLUEHTPALUU, YIUTHIBATh
IUIOTHOCTb BEUIECTBA; pellaTh U KOHCTPYMPOBATh 337aul HA OCHOBE PACCMOTPEHUS pPeaIbHbIX
CUTYyallui, B KOTOPBIX HE TpeOyeTcsi TOUHBIA BHIUUCIUTENbHBIN Pe3yabTaT;

o pelaTh 3aja4y Ha JABM)KEHUE 10 PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;

o KOHCTPYHpPOBAaTh  3a/JlayHble  CUTYyallud, MNPHOIIKEHHBIE K  PEalbHOM
JIEUCTBUTEIIBHOCTH.

HUcTopusi MaTeMaTHKHU

o [ToHnMaTh MaTeMaTHKy KaK CTPOrO OPraHM30BAHHYIO CHCTEMY HAYYHBIX 3HAHUH,
B YaCTHOCTU BIIQJIETh MPEJICTABICHUSAMH 00 aKCHMOMAaTH4YE€CKOM NOCTPOCHHHM T€OMETPUU U
MEPBUYHBIMH MPEACTABICHUSIMU O HEEBKIIUIOBBIX T€OMETPHUSIX;

o paccMaTpuBaTh MaTeMaTHKy B KOHTEKCTE€ WCTOPHH Pa3BUTHS IMBHIM3AIHMHA U
HCTOPUU Pa3BUTHSI HAYKH, IOHUMATh POJIb MAaTEMATUKU B pa3BuTHH Poccuu.

MeToabl MaTeMaTHKH.

o Bnagerp 3HaHMSAMHM O pa3IUYHBIX METOJIaX OOOCHOBAHHS M OIPOBEPKEHUS
MaTEeMaTHUYECKUX YTBEPKICHUN U CaMOCTOSTEIbHO IPUMEHSATD UX;

o BJIQ/IETh HaBbIKAMM aHaJIM3a YCJIOBUS 33Ja4d U OIpPENEICHMS MOAXOMALINX s
peleHus 3a/1a4 U3y4eHHBIX METOIOB MIIM UX KOMOWHAIIHIA;

o XapaKTepu30BaTh MPOM3BEACHHUS HCKycCTBAa C€ Y4YETOM MAaTeMaTUYECKUX
3aKOHOMEPHOCTE B MPHUPOJAE, HCIOIH30BaTh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbBHOM TBOPYECTBE.

1. Conep:xanue y4eOHOro nmpeamera.

Cognepxanue Kypca anreOpbl 7-9 KiIaccoB OOBEOIUHEHO KaKk B HCTOPUYCCKU
CIIOXKHBIIMECS JMHUU (YUCIIOBas, anreOpanueckas, reomMerpuyeckas, (yHKIHMOHAIbHA U
Ip.), TaK U B OTHOCHUTEIbHO HOBbIE (CTOXACTUYECKAasl JIMHUS, «peajbHasi MaTeMaTHKay).
OTaenpHO MpeACTaBIEHBI JTUHUS CIOKETHBIX 3aj1au, HCTOPUYECKask JTHHHUSL.

DJieMeHThI TEOPHH MHOKECTB U MATEMATHYECKOI JIOTHKH

Cornacao @I'OC ocHoBHOTO 001Iero 00pa3oBaHus B KypC MaTeMaTHUKU BBEJCH pa3Jiel
«Jlorukay», KOTOpBIN HE MpEANoNaraeT AOMOJHUTEIbHBIX YaCOB HA U3YYEHUH U BCTPAUBAETCS
B pa3NIMYHbIE TEMBI KypCOB MaTEMATHKU U MHGOPMATUKU H MPeIBapseTCs] 03HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUH MHOXKECTB.

MHo:kecTBa U OTHOIIEHUS] MEKIY HUMU

MHOXECTBO, Xapaxkmepucmuieckoe C80UCME0 MHOHCeCmed, SJIEMEHT MHOXKECTBa,
nycmoe,  KOHeuHoe,  OeckoHeunHoe  MHodcecmeo.  IlommHoxkectBo.  OTHOIIEHUE
NPUHAJJIEKHOCTH, BKJIIOUYEHHUS, paBEHCTBA. OJIEMEHThl MHOXECTBAa, CIOCOOBI 3aJaHus
MHOKECTB, PACNO3HABAHUE NOOMHONCECHE U DNIeMEHMO8 NOOMHONCECME C UCNOIb308AHUEM
Kpyeog8 Junepa.

Onepanuu HaJl MHOKeCTBAMU

[lepeceuenne u OOBEAMHEHHWE MHOXKECTB. PasHocmb MHOdCeCm8, OONONHEHUe
MHOdHCecmea. inmepnpemayus onepayuii Ha0 MHOJCECMEAMU C NOMOWbIO Kpy208 Diiiepa.

JJIeMeHThI JJOTUKH

Omnpenenenue. YTBepxkaeHus. AKCHOMBI U TeopeMsl. [loka3zaTenbeTBo. Jloka3aTenbcTBO
oT mpoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpruMep u KOHTpHIpUMED.

Bricka3biBaHus



VICTUHHOCTD M JIOKHOCTb BbICKa3bIBaHUS. CodicHble U npocmoule 6blCKA3bIBAHUSL.
Onepayuu Hao BbICKA3bIGAHUAMU C UCNOIb308AHUEM JIOSUYECKUX CB8A30K. U, UIU, He.
Ycnosnvie gvickaszvieanus (umnaukayuu,).

Aunredpa 7 kaacc.

I'naBa 1. JInHeiiHOe ypaBHeHHe ¢ 0HOI nepeMeHHO# (154.)

* Beenenue B anredpy. JInHeiHOe ypaBHEHHE C OJJHOM TIEPEMEHHOM.

* Penienue 3a1a4 ¢ MOMOILBIO YPaBHEHU.

I'nasa 2. Ieavie Boipaxenust (504.)

. ToK1eCTBEHHO paBHBIEC BeIpakeHUs. ToxaecTa

. Crenenp ¢ HarypalbHbIM ITOKa3areneM. CBONMCTBA CTENEHU C HaTypalbHBIM
IIOKa3aTesIeM

. OnHowieHbl. MHOTOWIEHEL.

. CrnosxeHue ¥ BBIYUTAHWE MHOTOUYJIEHOB. Y MHOKEHUE OJJHOWIEHAa HA MHOTOWIEH.
YMHOK€HHE MHOIOWIEHA HA MHOTOWIEH.

. PaznoxxeHre MHOTOWICHOB HAa MHOKUTENU. BriHEeceHne 0011ero MHOKHUTENS 32
CcKOOKH. MeTon IrpylupoBKH.

. IIpousBeneHne pa3HOCTH U CYMMBI JBYX BbIpaXK€HUMH. Pa3HOCTh KBaJpaToB ABYX

BbIpaxxeHHi. KBagpaT cyMMBbI U KBaipaT pa3HOCTH JIByX BbIpaxkeHUil. CyMMa U pa3HOCTh
KyOOB JIBYX BBIpaKEHUIA.

I'naBa 3. ®yukuuu (114.)

* CBsi3u MEXKy BenmrnunHaMu. OyHKIHS.

. CrnocoOsl 3ananus ¢pyakiuu. ['padux pynkumm.

I'naBa 4 CucremMbl JUHEHHBIX yPaBHeHHil ¢ IByMs nepeMeHHbIMH (194.)

* YpaBHeHus C IByMs IepeMeHHBIMU. JINHEHHOE ypaBHEHHE ¢ ABYMs [IEPEMEHHBIMU U
ero rpaduk.

. Cucrembl ypaBHEHHH ¢ JAByMs MepeMeHHbIMHU. ['paduueckuil meTon peuieHus
CUCTEMBI JBYX JMHEHHBIX ypaBHEHUH C ABYMs IEepeMEHHBIMU. PemeHune cucreM JIMHEHHBIX
YPaBHEHUH METOAOM IIOJCTAaHOBKH. PellleHHe CHCTeM JIMHEHWHBIX YPaBHEHHU METOJI0M
cioxeHus. Pelmenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUI.

I'naBa 5 [loBTopeHue u cucTeMaTH3anus y4eGHOro Mmatepuaa (44.)

. [ToBTOpenne u cucremaruszanus y4eOHOro MaTepuayia 3a Kypc aiaredpel 7
KJlacca

Auredpa 8 kiacc.

I'naBa 1. PanmonasnbHble Bbipaxenus (424.)

* PantnonanbHble podu. OCHOBHOE CBOMCTBO pallMOHANIBHOM Jpo0u.

* CoXeHHe U BBIYMTAHWE PALMOHAIBHBIX IpOOei ¢ OJMHAKOBBHIMU 3HAMEHATENSIMU.
Cnoxenue u BBIUNTAHUE DPALMOHAIBHBIX JApoOeill ¢ pa3HbIMU 3HAMEHATEISIMHU.
ToxaecTBeHHbIE TPeoOpa30BaHUs PallMOHAIBHBIX BbIPAKEHUM

. YMHOXEHHE U JIeJIeHUe palluoHaIbHbBIX ApoOeil. Bo3BeneHue paroHanbHoOM
nIpobu B creneHb. ToxnecTBEHHbIE TPe0Opa30oBaHUsl pallHOHATIbHBIX BBIPAXKEHUN

. PanmonaneHble ypaBHEHUs. PaBHOCHIIBHBIE YPaBHEHHS.

. CrerneHs ¢ 1eIbIM OTPULIATENIBHBIM MOKa3aTeneM. CBOICTBa CTENEHH C LIENbIM
MIOKa3aTeseM

k
. OyHkUsA Y =— U e€ rpaduk
X

I'naBa 2. KBagparHbie kopuu. /lelicTBuTe/IbHbIE Ynciaa (264.)

. OyHkuua y = X* 1 eé rpaduk

. KBanparuble kopHH. Apudmernueckuil KBaApaTHbBIM KopeHb. (CBolicTBa
apu(METHUECKOro KBaJAPaTHOTO KOpHSA. TOXXIEeCTBEHHbIE NpeoOpa3oBaHUS BbIpAKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU.

. MHO0K€CTBO U €r0 AIEMEHTHI.

. [TogmuoxecTBO. Onepauu HaJ MHOKECTBAMHU.



. OyHKIMS Y = Jxu ed rpaduk

I'aaBa 3. KBaapaTubie ypaBHenust (244.)

* KBanpaTHble ypaBHEHMs. PenieHue HENOJIHBIX KBaJpaTHBIX ypaBHEHUH. PopMyiia
KOpHEU KBaApaTHOro ypaBHeHus. Teopema Buera.

. KBagpartuslii TpEXUICH.

I'nasa 4. [loBTOpeHue u cucremaTusanus yueoHoro marepuaja (104.)

. [ToBTOpeHWEe u cucTeMarH3alus y4eOHOro MaTrepuana 3a Kypc anreOpel 8
KJjlacca

Auaredpa 9 kiaacc.

I'naBa 1. HepaBencrna (204.)

* UucnoBsle HepaBeHCTBA. OCHOBHBIE CBOMCTBA YUCIIOBBIX HEpaBeHCTB. ClI0KEHNE U
YMHOXEHHE YUCIOBbIX HepaBeHCTB. OleHUBAaHUE 3HAUCHHUS BHIPAKEHUS

* HepaBencrBa ¢ OfHOM IepeMeHHOM. PerieHue HEpaBeHCTB C OJHOW IIEPEMEHHOM.
Yucnosbie mpoMexxyTKU. CUCTEMbI TMHEHHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM.

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

. [ToBTOpEHME U pacipenue ceeaeHuil o Gpynkmuu. CBoicTBa QyHKIIMH

. Kaxk noctpouTts rpaduk ¢pyukiuu Y = Kf(X), ecnu usBecre rpapux GpyHkuuu y =
f(x).

. Kaxk nocrpouTts rpaduku ¢pynkumii y = f(X) + b u y=f(x + a), eciiu u3Becten
rpaduk pynkuuu y=Ff(X)

. KBagpatnunas ¢ynakmus, e€ rpaduk u cBoiictBa. Pemienune KBaapaTHBIX
HEPABEHCTB
. Pemrenne 3a1a4 ¢ 1OMOIIBIO CUCTEM YPAaBHEHMM BTOPOM CTEIEHU

I'naBa 3. DieMeHTHI NpuUMepHOi MaTemaTuku (214.)

* MaremaTtnueckoe mojenupoBanue. [Ipouentueie pacuérsl. [Ipubnmxénnbie
BBIUMCIICHUS

. OcHoBHbIE MpaBUJIa KOMOMHATOPUKU. HacToTa U BEpOSTHOCTh ClIy4ailHOro
coObITus. Knaccuueckoe onpenenenue BeposiTHocTU. HauanbHble CBEIEHUS O CTaTUCTHKE

I'naBa 4 Yncaosblie nocienoBareabHocTu (194.)

* YucnoBele nocienoBarenbHOCTH. Apudpmernyeckas rnporpeccus. Cymma N nepBbIx
WIEHOB apu(MeTHyYecKoi nporpeccun

». T'eomerpuueckas mnporpeccus. CymMMa N MEpPBBIX UIEHOB TI'€OMETPUYECKOU
nporpeccuu. CymMma 6€CKOHEUHOM reOMeTpUUeCKON IPOrpeccuu, y KoTopoi | q | < 1

I'naBa 5 IloBTopenue u cucremarusanusi ydeoOHoro marepuaJja (10 4.)

. [ToBTOpeHre wu cucTemaTu3anus ydyeOHOTO Marepuana 3a Kypc anreOpel 9
KJacca

3. TemaTu4eckoe NJIAHUPOBAHUE

7 Riaacce
Conepxanue o ®opMBbI KOHTPOJIS
= yue6HOro é XapakTepuCTHUKA OCHOBHBIX
g Tema MaTepuana % = BUJIOB JIEATEIILHOCTH
=
3 § yYCHHKA




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
= Tema yueOHOro OCHOBHBIX BUJ0B KOHTPOJIfA
~
= MaTepHaJia AesiITeJIbHOCTH YYeHUKA
2
MaTepuaJia
Ipuiioxkenune

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.



