MyHununagbHoe 001e00pa3oBaTeIbHOE YUPExKICHUE

«OcHoBHas o01eoOpazoBarenbHast mKomxa Ne6y

I[MPUHATA YTBEPXAIO

[Temarorunyeckum coBETOM Hupextop MOY «OOII Ne 6y
ITpoToxom Ne 1 Kimmenko U.H.
ot 30.08.2018 r. «30» aBrycra 2018 r.

PABOYAS ITPOI'PAMMA
y4eOHOr0 nmpeaMera
«MaremaTuka»

OCHOBHOe 00111ee 00pa3oBaHue
CPOK peajiM3aluu NporpaMmmel — 2 roaa

Pabouass mporpamma yudeOHOro mpenmera «MaremaTuka» paspaboTaHa B COOTBETCTBUHU C
®denepalibHBIM TOCYapPCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM OCHOBHOTO OOHIEro 0Opa3oBaHMs
(mpuka3z MuHucTepcTBa 00111ero 1 npodeccruoHaibHoro oopasosanus PO o117.12.2010 r. Ne 1897, ¢
n3MeHeHusamu: npukasz Ne 1577 or 31.12.2015) Ha ocHoBe TpebOBaHUI K pe3yiabTaTaM OCBOCHHS
OOII 00O, c yuerom IIpumepHO# mporpaMMsl 1o marematuke uid 5-6 kimaccoB (IIpumepHast
OOIT OO0, omobpena  DenepalibHbIM YYEOHO-METOAMYECKUM OOBEIMHEHUEM IO O0O0IIeMy
obpaszoBanuto, [Ipotokon 3acemanus ot 8 ampenst 2015 r. Ne 1/15) U OCHOBHBIX HampaBICHHIA
nporpamm, BKIIIOUEHHBIX B CTpYKTypy OOIl OO0 MOY «OOII Ne 6»» (mporpammbl pa3BUTHSA
YV va ypoBae OOO, IIporpaMMbl BOCIUTaHUS M colManu3anuu ydammxcs Ha ypoBHe OOO,
[IporpaMMbl KOppEeKIIMOHHON paboThl) U mojoxkeHud KoHuenuuu oOpa3zoBaHHsl 3THOKYJIBTYpPHOM
Hanpasiennoctu Pecryoanke Komu (http://minobr.rkomi.ru/left/dok/info_mat/).

Padouyro nporpammy coctaBmujia
y4HUTeIb MATEMATHKH
Hoxkuapimesa JL.I'.

r. YxTa
2018 rox


http://minobr.rkomi.ru/left/dok/info_mat/
http://minobr.rkomi.ru/left/dok/info_mat/
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1.2

1.3

IINTAHUPYEMBIE PE3VJIbTATBI UBYUEHMSA YVYEBHOI'O ITPEAMETA «MaremaTtuka».

1. JIn4HOCTHBIE pe3y/ibTaThl 0OCBOEHHUSI OCHOBHOM 06pa30BaTe/IbHOM NPOrpaMMbl:
OTBETCTBEHHOE OTHOIIEHUE K YUCHUIO, YBAXHUTCIBHOC OTHOIICHHWC K TpyAy, HAJIWYHUC OIIbITA
ydacTusl B COUMAIBHO 3HAYMMOM TPY/IE; TOTOBHOCTh U CIIOCOOHOCTH Y4YaIIMXCs K CAMOPA3BUTHUIO U
caM000pa30BaHUI0 HA OCHOBE MOTHBALUU K OOYYEHUIO M MO3HAHHIO; TOTOBHOCTb U CIIOCOOHOCTDH K
OCO3HAaHHOMY BBIOOPY M IOCTPOCHHUIO JaJbHEHICH MHAWBUAYAIbHOM TPAGKTOPHU OOpa3OBaHUS Ha
0a3e OpUEHTHPOBKM B Mupe mnpodeccuii u MpodecCHOHANBHBIX MPEANOYTCHUH, C Y4eTOM
YCTOHYMBBIX ITO3HABATEIHHBIX HHTEPECOB.

LlenocTHOE MHPOBO33pEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH WU
OOILECTBEHHON MPAKTUKH, YYUTHIBAIOIIEE COIMAIBHOE, KYJIbTYpHOE, S3BIKOBOE, JyXOBHOE
MHOr000pa3fe COBPEMEHHOI'0 MHpa.

C¢hopMHPOBaHHOCTP KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHMM W COTPYAHHYECTBE CO
CBEPCTHUKAMH, AETHbMU MIIJIIIETO U CTAPIIETO BO3PACTa, B3POCIBIMU B IIPOIIEcCE 00pa30BaTEIbHOM,

O6H.I€CTB€HHO'HO.]163HOI‘/'I, y‘I€6HO-I/ICCJ'IeI[OBaTeJ'ILCKOI7I, TBOpquKOﬁ U APpYyrux BUJA0B ACATCIIbBHOCTHU.

2. MertanpeametHble pe3y/bTaThl ocBoenus OOIL:

2.1 MexnpeaMeTHble TOHATHS

2.1.1 B ocHOBHOI#1 mKoJe Ha «MaTemaTukey MpoaoIDKaeTcss padoTa no (pOpMUPOBAHUIO U PA3BUTHIO
OCHOB YHTATEJIbCKOWH KOMIIETEHLMH.

HeiicTBus,
CIIOCOOHOCTH

Pe3yabTarbl ocBOeHMs AeCTBUI

Y4yeHuKk HAyYHTCHA

Y4eHHuK MoJy4uT
BO3MOKHOCTH
HAYYHMThCS

Pabora ¢ TexcToM:
MOUCK MH(POPMAITIH
" ITIOHUMAHHUC
MPOYUTAHHOTO

* OPUEHTUPOBATHCS B COACPKAHUU TEKCTA U TOHUMATh
€ro LEJIOCTHBINA CMBICIL:

— ONpeNeNsTh TJAaBHYIO TeMy, OOIIYIO Ielib WU
Ha3HA4YECHHE TEKCTa;

— BBIOMpATh W3 TEKCTa WM MPHUAyMaTh 3arojoBOK,
COOTBETCTBYIOLMI CONEP)KAaHUIO M OOLIEMY CMBICITY
TEKCTa;

— (hopMyIHpOBaThH
CMBICII TEKCTA,

— MPEIBOCXULIATh COAEPKAHUE IPEAMETHOIO ILIaHA
TEKCTa MO 3arojIOBKy M C OINOPOW Ha MPEIbIIyIIHi
OIIBIT;

TE3UC, BBIPAXKAIOMMNA 00U

— OOBSICHATD MTOPSIIOK YacTeH/MHCTPYKIIHH,
COJIepKalInXCcs B TEKCTE;
— CONOCTaBJIATh OCHOBHBIE TEKCTOBbIE M  BHE

TEKCTOBBIE KOMIIOHEHTHI: OOHAPYKUBATh COOTBETCTBUE
MEXIy 4YacThl0 TEKCTa W €ero oOmel wuaeeH,
c(hopMyIUpPOBaHHOMN BOIIPOCOM, O0OBSCHATH
Ha3HAYCHHE KapThl, PUCYHKA, TIOSICHIATh YacTh rpaduka
WJIA TaOIHUIEL U T. 1I.;

* HAXOJUTh B TEKCTe Tpedyemyr HHGOPMAIIHIO
(mpoberath TEKCT Ti1a3aMH, OMPEACIATh €r0 OCHOBHEBIE
QJIEMEHTBI,  COMOCTaBIATH  (OPMBI  BBIPAKEHUS
uHpOpMallMK B 3aMpoce ©U B CaMOM TEKCTe,
YCTaHABJIMBATh, SIBJSIOTCS JIM OHU TOXKICCTBEHHBIMH

* AHATUZUPOBATND
UBMEHeHUs C80€e20
IMOYUOHATILHORO
COCMOosiHUsL 8 npoyecce
YmeHus, NONY4eHUus u
nepepabomku
NoJLy4eHHOU
ungopmayuu u eé
OCMbICIeHUS.




WIH CHUHOHUMHUYECKHMH, HAXOJIUTh HE0OXOIUMYIO
eIMHUITY UH(POPMAIINH B TEKCTE);

e pemiath  y4eOHO-IIO3HABATENbHBIE U
NpakTUYECKHe 3aJadd, TpeOyromme
KPUTHYECKOTO TOHMMAHUS TEKCTA:

— OIpeNeNsITh Ha3HAUYCHHUE Pa3HBIX BUJIOB TEKCTOB;

— CTaBUTh Tepes COOOM Ienb YTEHHS, HaAIpPaBIssA
BHUMaHWE Ha TIOJIE3HYIO B JAaHHBIH  MOMEHT
UH(POPMALIHUIO;

— Pa3IM4aTh TEMbI U IOJTEMBbI CIIEIIHATLHOTO TEKCTA;
— BBIJCIIATH HE TOJBKO TJIABHYIO, HO M WU30BITOYHYIO
nHpopmaruio;

— MPOTHO3UPOBATH MMOCIEAOBATEIHLHOCTh H3JIOKECHUS
HACH TEKCTa;

— COTIOCTAaBJIATh Pa3HbIE TOYKH 3PCHHUS H Pa3HbIC
UCTOYHUKH UH(POPMAIIUH T10 33/IaHHOU TEME;

— BBITIOJIHATH CMBICIIOBOE CBEPTHIBAHUE BBIICICHHBIX
(haKTOB U MBICIICH;

— (¢opMupoBaTh Ha  OCHOBE
apryMeHTOB (10BOTIOB) TUTS
OnpeAcIEHHON MO3UIINY;
— NMOHUMATh JIyIIEBHOE
TEKCTa, COMEPEIKUBATH M.

yuebHo-
HOJIHOTO U

TEKCTa  CHUCTEMY
000CHOBaHUA

COCTOsSAHHC HCpCOHa)Keﬁ

PaGora ¢ Texcrom:
npeoOpa3oBaHue U
MHTepHpeTanus
uH(popManun

* CTPYKTYpUpOBaTh TEKCT, MCIOJIb3Ysl HYMEpaLUIo
CTpaHHUL, CIHCKH, CCBUIKH, OIJIABJIEHHE; MPOBOIUTH
IIPOBEPKY IIPAaBONMCAHMS; HCIOJIb30BaTh B TEKCTE
TaOJINLIbI, N300paXKEeHMUS;

* IpeoOpa3oBbIBaTh TEKCT, MCIOJIb3Ys] HOBbIE (DOPMBI
npejcTaBieHuss uHbopManuu: Qopmysbl, Tpaduky,
JMarpaMMbl, TaOMUIBl (B TOM 4YMCIE AMHAMHUYECKHE,
AJIEKTPOHHBIE, B YACTHOCTH B MPAKTHUECKUX 3a/iadyax),
NEPEXOJUTh OT OJHOTIO NPEICTABJICHUS JaHHBIX K
Apyromy;

* UHTEPIPETUPOBATH TEKCT:

— CpaBHUBATh U IPOTHUBOIIOCTABIISATH 3aKJIIOUEHHYIO B
TeKCTe MH(OPMAIIMIO Pa3HOTO XapaKTepa;

— 0OHapyKUBaTh B TEKCTE JOBOJAbI B MOATBEPKICHUE
BBIIBUHYTBIX TE3UCOB;

— JIeNaTh BBIBOJIbI U3 CPOPMYITHUPOBAHHBIX OCHUIOK;
— BBIBOJIUTH 3AKJIIOUEHHE O HAMEPEHUU aBTOpa WU
TJIABHOM MBICIIH TEKCTA.

® 6blA6JIANb

UMRIUYUMHYIO
ungopmayuro  mexcma
Ha OcHoge
conocmaesneHus
UNTIOCMPAMUBHO20
mamepuana c
ungopmayueii mexkcma,
amanuza - noomexkcma
(UCnonb308aHHbIX

SA3bIKOGLIX  CPEOCms U
CMpYKmypol mexcma,).

Pabora ¢ TexcTom:
OIIeHKa
uHpopMaIuu

* OTKJIMKATHCS Ha COZIEpKAHHME TEKCTa:
— CBsI3BIBaTh HHGOPMAIINIO, 0OHAPYKEHHYIO B TEKCTE,
CO 3HAHWAMM U3 IPYIMX UCTOYHUKOB;

— OIICHUBATh yTBEPXKJICHUS, CJCIIaHHBIE B TEKCTE,
MCXOJISl N3 CBOUX MPEJCTABICHUHN O MUPE;

— HaxOJIUTh JIOBOJIBI B 3aIIUTY CBOCH TOYKH 3PEHUS;

* OTKJIIMKATHCS Ha OPMY TEKCTa: OLIEHUBATH HE TOJIBKO
coJlep)KaHue TEKCTa, HO U ero Gopmy, a B LEIOM —
MaCTEpPCTBO €T0 UCIIOJIHEHUS;

* Ha OCHOBE MMEIOIMXCS 3HAHUH, )KU3HEHHOTO OIbITa
MOJIBEPraTh COMHEHHUIO OCTOBEPHOCTh HMEIOIIEHCS
nHpopmanuu,  OOHApY)XMBaTh  HEIOCTOBEPHOCTH

* KpUMuYecKu
OMHOCUMbCA K
PEeKNamHouU
ungopmayuu;
* HAxXo00umbs
npoeepKu
nPOMuUBOPEUBOL
ungopmayuu;

* onpedensamo
00CMOBEPHYIO
ungopmayuro 8 cayuae
Hanu4us

cnocobwl




nojy4aeMoil nadopMmaruu, npodensl B UHGOpMAIK U

HaxXOJUTh IIYTHU BOCIIOJTHCHUA OTUX HpO6CHOB;

* B mporecce pabOThl ¢ OAHUM WM HECKOJIBKHUMHU
COoZIepIKaIIylocsl B
IPOTHBOPEUYUBYIO, KOH(DIUKTHYIO HHPOPMALIUIO;
BOCHPUSATHS
oboraieHus
OLICHOYHEIE
CYXJIEHUS U CBOIO TOUYKY 3pPEHHS O TIOJTY4EHHOM

HUCTOYHHMKAaMH  BBIABJIIATH

* HCIIOJIB30BAaTh  ITOJIyYECHHBIM  OIBIT
UHPOPMALIMOHHBIX ~ OOBEKTOB  JUIA

YYBCTBECHHOI'O OIIbITA, BBICKA3bIBATh

coo01IeHNH (IPOYNTAHHOM TEKCTE).

NPOMuUBOpe UBoUl  UIU
KOHMIUKMHOU
cumyayuu.

HUX

2.1.2 ®opmMupoBaHne OCHOB Y4eOHO-HCCJIEI0BATEIbCKOI U MPOEKTHOM 1eITeIbHOCTH

JelicTBus, Pe3ynbrarbl ocBOCHUS AelCTBUI
CIOCOOHOCTH
Y4yenuk HayqyuTcs Y4eHuk noy4ur
BO3MOKHOCTb HAYYHThHCSI
[TnanupoBanue, * INIAHUPOBAaTh U BBINOJHATH  y4eOHOE | * camocmosmenbHo
POBEJICHUE, UCCJIEIOBaHUE U Y4YE€OHBIM MPOEKT, UCHOb3Ys | 3a0ymbleamy, NIAHUPOBAMb U
pe/ICTaBICHHE o0opy/soBaHuEe, MOJEIH, METOJAbl M TPUEMBI, | 8bINOIHAMb yuebHOe
pe3yIbTaToOB aJICKBaTHBIC UCCIICyeMOU TpobIieme; uccineoosauue,  y4eOHwvii U
yueOHOro * BBIOMpAaTh W  HUCIOJIB30BaTh  METOJBI, | COYUANbHbBIL NPOEKM;
WCCJICIOBAHUS U peJeBaHTHBIE pacCMaTpUBaeMOi podiieMe; * UCNOIb308AND 002a0KY,
MPOEKTHOI * pacmo3HaBaTh M CTaBUTh BOIPOCHI, OTBETHI HA | 03apeHue, UHMmyuyuro,
JESATSIIbHOCTH KOTOpblE MOTYT OBITh TIOJy4YEHBl MYTEM | ® UCNONIB308AMD maxue
HAyYHOTO UCCIIeIOBAHMSI, oTOUpaTh | Mamemamuyeckue Memoovl U
aJICKBaTHBIC METO/TBI UCCIIEIOBAHMS, | npuémol, Kax nepeoop
dbopMynupoBath BBITEKAIOIIHE U3 | Jlo2UHecKux  803MOJCHOCHEL,
WCCJICJIOBAHMUSI BHIBOJIBI; MamemamuyecKoe
* UCIIOJIb30BATh TaKue MaTeMaTHYeCKUe | Mooeruposanue;
METOJBI M TPHEMBI, KaK aOCTpakuus W | ® UCHOIb308aMb maxue
ujeanu3anus, JIOKA3aTeNbCTBO, | ecmecmeeHHO-HAYUHble
JIOKA3aTeIbCTBO oT IPOTUBHOTO, | MemoOobl U  Npuémsl, KAk

JI0OKa3aTelIbCTBO MO aHAJIOTMH, OMPOBEPKEHUE,
KOHTPIPUMEDP, WHIYKTUBHBIC U JCTYKTHUBHBIC
pacCyXJI€HUs, TOCTPOCHUE U HCIOIHEHUE
aNTOpUTMa;

* ICTOJIb30BaTh TAaKHE €CTECTBEHHO-HAYYHBIE
METOABl W TNpUEMBI, KaKk HaONIOJCHUE,
MOCTaHOBKA poOJIeMBlI, BBIJIBUKEHUE
«xoporiei THUITOTE3BI», JKCTICPUMEHT,
MOJIEIIUPOBAHUE, HCTIOJIb30BaHKUE
MaTeMaTUYECKUX MOJIEIEH, TEOPETUIECKOe
000CHOBaHUE, YCTaHOBJICHHE TpaHuI
MPUMEHUMOCTH MOJIEJIN/TEOPUH;

* UCIIOJIb30BaTh HEKOTOPBIE METO/IbI
MOJYYeHHUS]  3HAHWHM,  XapaKTepHblE  JJIA
COITMAJTbHBIX u HUCTOPUUYECKUX HayK:
MOCTAaHOBKA TMPOOJIEMBI, OMPOCHI, OMHCAHUE,
CpPaBHUTEIBHOE  HCTOPUYECKOE  OIMMCAaHUE,
00BSICHEHHE, HCITOJIb30BAaHUE CTATUCTHYCCKUX
TAHHBIX, HHTEPIPETaIs (PaKTOB;

* SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOIO TOUKY

abcmpazuposatue om
NPUBXOOAUUX ¢axmopos,
nPoGepKa Ha COBMECMUMOCb C
opyaumu U38eCmHbIMU
Gaxmamu,

* UCNOIBL308AMb HeKkomopuvle
Memoobl  NONYYEHUs.  3HAHULL
xapakmepHvle 011 COYUATbHBIX
u UCMOPUYECKUX HAayK:
anKemuposanue,
Modenuposanue, HOUCK
Ucmopuyeckux oopazyos;

* UCNONIL308AMb HeKkomopuvle
npuémol Xy002H#CeCmBEeHHO20
NO3HAHUSA ~ MUpa: YeioCmHoe
omobpasicenue mupa,
obpazHocmy,

XY00HCeCmBEeHHbIL  GbLMbICEI,
opeanuyeckoe eo0uHCcmeo
o0bwezo 0cobenno20




3pCHUA, HUCIIOJIB30BaTh A3BIKOBBIC CPCACTBA,

aJZIeKBaTHBIC 00CYX)AaeMoi mpooIieme;

* oTIMYaTh (DAKTBl OT CYKICHHUW, MHEHHHA H

(munuunoeo) u
OPUCUHATILHOCTD,
* YeNeHanpPasieHHO

OLICHOK, KPUTHYCCKH OTHOCHUTLCA K | OCO3HAHHO  pa3eusanib  ce0u
CYKIACHUSAM, MHCHUSM, OIICHKaM, KOMMYHUKamueHbvle
PEKOHCTPYHUPOBATH UX OCHOBAHMA, CI’ZOCO6HOCWZM, oceaueams

* BUJCTh U KOMMEHTHUPOBATH CBSI3b HAy4HOI'O
3HAHMUA U LEHHOCTHBIX YCTaHOBOK, MOPAaJIbHBIX
CYKJICHUW IIPHU IOJIYYEHUHU, PACIPOCTPAHECHUH

U IPUMCHCHUH HAYYHOI'O 3HAHUA.

HO6ble s3blKO6ble cpec)cmea;
® OCO3Haeambov

omeenicCneeHHoCmb
600m06€pHOCWZb NOJIY4YEeHHbIX
3HCZH1/HZ, 3a Kadvecmeo

6blNOJIHEHHO20 npoexkma.

2.1.3 ®opmupoBanue UKT-koMneTeHTHOCTH y4aluxcs

HeiticTBus, Pe3ynbrarbl 0CBOCHUS AeHCTBHI
CIOCOOHOCTH
YdeHuk HayYuTCsH Y4yenuk MOJIyYHT
BO3MOKHOCTH HAYYHThCS
1.Co3nanue * CO3/1aBaTh pa3IMYHbIE T'EOMETPUYECKUE | * coz0asamb
rpadu4ecKux OOBEKTHI C HMCIIOJIb30BAHHEM BO3MOXHOCTEU | MYIbmMuniukayuoHHvle
00BEKTOB CIIELMAJIbHBIX KOMIIBIOTEPHBIX | Qunbmbl;
UHCTPYMEHTOB; * coz0asamb 8UpPMYabHbIE
* cO3[aBaTh JUarpaMMbl Pa3JIMYHBIX BHJIOB | Moldenu MpPEXMEPHBIX
(amropuTmMHueCKue, KOHIIETITyalIbHbIE, | 00BeKmos.
KJIaCCU(UKALIMOHHBIE,  OpPraHU3al[OHHBIE,
poAcTBA W JIp.) B COOTBETCTBUU C
penaeMbpIMH 33a4aMHU;
2.KommyHukanus * BLICTYIIaTh C  ayJHMOBUJCOIOAJIEPKKOHU, | * 83aumooeticmeosams 6

U cOIlMabHOE
B3aMMOJIEHICTBUE

BKJIIOYas BBICTYILJICHUE nepen
JIMCTAaHIIMOHHOM ayJUTOPHUEN;
* y4acTBOBAaTh B o0CyXIeHUN

(ayanoBuneopopyM, TEKCTOBBI (opym) ¢
HCTOJIb30BaHUEM BO3MOKHOCTEH
WNHtepHera;

* UCIOJIb30BAaTh BO3MOXKHOCTH 3JIEKTPOHHOU
MOYTHI JIsl ”HPOPMALIMOHHOTO 0OMEHa;

*BECTH JMYHBIA  JHEBHUK (Onor) ¢
WCTIOJIb30BaHUEM BO3MOYKHOCTEH
WNHrepHera;

* OCYILIECTBIISATH o0pa3oBaTenpHOe
B3aUMOJIEHiCTBHE B HH(OPMALUOHHOM
MIPOCTPAHCTBE 00pa3oBaTETLHOTO
yupexaeHusi (MoJy4yeHHe U BbINOJIHEHUE
3a/IaHHM, MOJTy4eHUE KOMMEHTApHEB,
COBEpPILIECHCTBOBAHHE cBOeH paboThI,
dhopmupoBanue MopThOoIIHO);

* coOmonaTh  HOPMBI  MH(OPMAITMOHHON

KYyJIbTYpbl, 3TUKH M IIpaBa; C YBaXCHUEM
OTHOCUTHCSI K YacTHOW WHPOpMAIUu U
MH(OPMALIMOHHBIM IIPaBaM JPYTUX JIOACH.

COYUATbHBIX Ccemsix, pabomamo
6 epynne HAO coobujenuem
(6uxu);
* yuacmeosamsv 8 ¢hopymax 8
COYUATLHBIX 0OPA306AMENbHBIX
cemsix;

* 83aUMO0eLCmMB08aMb c
napmmépamu c
UCNONb308AHUEM
go3modcnocmeti  Mnmepnema
(uzposoe  u  meampanvHoe
83aumooeticmsue).

EOUHUYHO20,

CB0m0




3.ITouck u
OpraHu3aIus
XpaHEHUs
uHbopmaru

* HCIIOJIB30BATh PA3IMYHbIC MPUEMBI TTOWCKA
nHpopmanmu B VIHTepHETE, TOMCKOBEIC
CEPBHCHI, CTPOWTH 3alpoChl JJs IOWMCKA
nHPOpPMAIIMY U aHAJTU3UPOBATh PE3YIbTATHI
MIOUCKA;

* UCII0JIH30BATh pUEMBI MOMCKA
uHpOopMauu Ha [IEPCOHAIIBHOM
KOMIIbIOTEpEe, B HWHGPOPMAIMOHHON cpere
yupexaeHuss v B 0o0pa3oBaTeIbHOM
MIPOCTPAHCTBE;

* HCIIOJIB30BATh Pa3lInYHbIe OMOIUOTECUYHBIE,
B TOM YHCJIC J3JICKTPOHHBIC, KATAJIOTH IS
IMOMCKA HEOOXOIMMBIX KHUT

* UCKaTh WH(OPMAIIMIO B Pa3IUYHBIX Oazax
JaHHBIX, CO37aBaTh W 3alOJHATH 0a3bl
JaHHBIX, B  YaCTHOCTH  KCIIOJIb30BaTh
pa3UYHbBIC ONPEACTUTENIH;

* popMupoBaTh coOCTBEHHOE
MH(POPMAIIMOHHOE TIPOCTPAHCTBO: CO3/1aBATh
CHCTEMBI MATIOK M pa3MeIlaTh B HUX HYKHBIC
WH()OPMAIIMOHHBIC WCTOYHUKH, pPa3MeENIaTh
uHpopmanuto B lHTEpHETE.

*coz0aeamv U 3aNONHAMb
PaznuuHble onpederument;

* UCNONB308AMb paznuuHvle
NPpUémbl NOUCKA UHGOpMayuu 8
Unumepneme 6 xode yueOHOU
oesmenbHOCHU.

4. Ananus
uHpopmarmmy,
MareMaruiecKas
00paboTKa TaHHBIX
B HCCJICIOBAHUHT

* BBOJIUThH PE3yJbTaThl U3MEPECHUN U JIPYTHE
nudpoBbIe JaHHBIC 171 UX 00pabOTKH, B TOM
YHCIIe CTATUCTUICCKON U BU3YyaTH3aIluH;

* CTPOUTH MaTEMATUUECKHE MOJIEINH;

* POBOJIUTH SKCTICPUMEHTBI U UCCIICTIOBAHMS
B BUPTYaIbHBIX nabopaTopusix o

* NPOBOOUMD
HayyHvle u
uzmepetus, 8800UMb
pesyiomamsl  USMEPEeHUll U
opyeux yu@gposvix OaHHbIX U
obpabamvlieams  ux, 6 MOM

ecmecneeHHo-
coyudailibHvle

* MOACIIMPOBATH C UCIIOJIL30BAHUEM CPCACTB

MIPOTrpaMMHUPOBAHUS;
* IPOEKTUPOBAaTh U OPraHU30BBIBATH CBOIO
VHIUBUYTbHYIO u IPYIIIOBYIO

JEATEIIbHOCTh, OPraHU30BbIBATH CBOE BpPEMs
¢ ucnoab3oBanuem UKT.

€CTECTBEHHBIM HayKaM, MaTeMaTuKe WU | wucie cmamucmuyecku u ¢
uH(pOpMaTHKe. NOMOWbIO BU3VATUZAYUU
* AHANU3UPOBAMY  Pe3YIbIMAaANmbl
ceoeli oesamenbHOCmu u
3ampaqueaemvlx pecypcos
5. * MOZIECIIUPOBATH C UCIIOJIB30BAHUEM | * npoexmuposeamb
MognenupoBanue, BUPTYaJIbHBIX KOHCTPYKTOPOB; gupmyanvhvie U peanbHvle
INPOEKTHUPOBAHUE U | * KOHCTPYHPOBAaTh U  MOJCIUPOBaTH C | 0Owvexmbl u npoyeccul,
yIpaBJieHHe HCIIOJIb30BAHUEM MaTepUaIbHBIX | UCNONIbL308aMb cucmemvl
KOHCTPYKTOpPOB c KOMIIBIOTEPHBIM | a8mMomMamusupo8anHo20
yIpaBlIeHUEM U 00paTHOMN CBA3BIO; NPOEKMUPOBAHUSL.

2.2 YHuBepcaibHble y4eOHbIE 1eMCTBUS

B coorBerctBU ®PI'OC OOO BBIAETAIOTCA TpU TPYIIIBI

PErYJIISITUBHLBIC, TO3HABATCIIBHBIC, KOMMYHUKATUBHBIC.

2.2.1 PeryasituBubie YY /|

YHUBEPCAIBHBIX YYCOHBIX JIEHCTBHIA:




JeiicTBus, PesyabTarbl ocBOeHMS AeCTBUI
CIOCOOHOCTH
Ydennk HayuuTCs Y4eHuK MOJYyYUT BO3MOKHOCTH
HAYYHMThCS

1.Ymenue ® AaHAJIM3UPOBATh CYIIECTBYIOIIUE U | *camocmoamenbHo cmagums
CaMOCTOSITEJIBHO IUIAHUPOBATh OyaylIMe 00pasoBaTelIbHBIE | HO6ble yueOHble yenu u 3a0aqu,
OHPEACTATH NEJIN pe3yJIbTAThI; * 6bl0eNAMb  ANbMEPHAMUEHDbLE
00y4eHUs1, CTAaBUTh @ 111eHTU(DUIIPOBATE COOCTBEHHBIE | CHOCOOBL Oocmudicenust yeau u
u GOpMyITUPOBATH npobaeMbl M ONpEeeiaTh  TIIABHYIO 8vlOUpamo Haubonee
HOBBIE 3aa4U B npooiemy; aghghexmusmwiii cnocod,
yuebe u ® BHIJIBUIAaTh BEPCUM PELICHUs IPOOJIEMBI,
T03HABATC/IbHON dhopmynupoBaTh TUTIOTE3bI,
ACATCIIEHOCTH, IIPEABOCXUINATH KOHEUHBIN pe3yJIbTaT;
pasBUBATL MOTHBLL o cTapyTh 11€1b JIEATENBHOCTH HA OCHOBE
1 HHTCPECHL CBOCH | onpenenenHoii poGIIEMBL u
[IO3HABATCIIbHON CYIIECTBYIOIIUX BO3MOKHOCTEIH;
ACATCIIBHOCTH. e QopMyIMpOBaTh y4eOHbIE 3a]a4H KaK Iaru

JOCTUKECHHS MOCTaBJICHHOU LeH

e TeTbHOCTH;

® 000CHOBBIBATH  IICJIEBBIE OPUEHTUPHI U

MPUOPUTETHl CCHUIKAMU HAa  IIEHHOCTH,

yKa3piBasi U OOOCHOBBIBAS JIOTMUECKYIO

MOCIIEI0BATEIHLHOCTD IIaroB.
2.Ymenue OTpeesTh HEOOXOIUMbIE NEHUCTBHE(SI) B | * HOCMPOEHUIO HCUBHEHHBIX
CaMOCTOSATEILHO COOTBETCTBUM C y4eOHOM U | nianos 60 epemennoi
MJIAHUPOBATh MYTH | 1TO3HABAaTEJIbHOW 3aJa4€ll M COCTAaBILATH | nepcnekmuee;
JOCTHIKEHUS LIENEH,| aJrOpUTM MX BBITIOJIHEHHS; * npu NIAHUPOBAHUU
B TOM 4HCJIC 00OCHOBBIBATh M OCYIIECTBISITH BHIOOD docmudicenus yeneu
AJIbTCPHATUBHBIC, Hauooee 3(1)(1)CKTI/IBHI>IX cooco0oB | camocmosimenvbHto, noJHo u
OCO3HAaHHO peuenust y‘Ie6HBIX U TII03HABaATEJIbHBIX aoekeamuo yuumoleaniv yCilo6Usl
BBIOMpATh HANOOJIEE| 3aay; U cpeocmsa ux O0CMUNCeHU,
s dexTHBHbIC OIpEAEIATE/HaXOAUTh, B TOM 4YHCIE W3
CIOCOOBI PEIICHHSI MIPEIVIOKEHHBIX BApUAHTOB, YCJIOBHS I
Y4eOHBIX U BBINIOJTHEHUSI Y4e€OHOW M TO3HaBaTEIbHOU
MO3HABATENIbHBIX 3a/1auK;
3anat. BBICTpAWBaTh JKM3HEHHBIE IUIAHBI  Ha

KpaTKOCPOYHOE Oymyiee (3asBIIATH

LIEJIEBBIE OPUEHTHUPHI, CTABUTH AJEKBATHbIC
UM 33Ja4d W [OpeajaraTb  JACHCTBUS,
yKa3biBasi W OOOCHOBBIBAs JIOTHYECKYIO
MOCJIeI0BATEILHOCTH II1aroB);

BBIOMpATh W3 MPEAIOKEHHBIX BapUAHTOB U
CaMOCTOSITENILHO MCKaTh CPEACTBA/PECypCHI
JUTS pEIIeHUs 3a/1a91/ TOCTHKEHUS T1ETH;

COCTaBJATh IJIaH PEIICHUS MPOOJIEMBI
(BBITIOJIHEHUST ~ TIPOEKTA, MIPOBEICHUS
HCCTIEIOBaHUSA );

ONpENENATh MOTCHUUAIbHBIE 3aTPYJHEHUS
IIpU pelIeHUuH y4eOHOW M TMO3HaBaTeNbHOU
3aJa4d M HaXOOUTh CpPEICTBA Ul HX
YCTpaHEHUS;

OIUCBIBATh CBOW OMBIT, OPOPMIIAS €ro AJs




nepeAadyd  JAPyruM  JIIOJSIM B BHJE
TEXHOJIOTMHU PEUICHUs NPAKTUYECKUX 3a7ad
OTPEJICTICHHOTO KJIacca;

IJJAHUPOBaTh W KOPPEKTUPOBATh CBOIO
VHJMBUIYAJIbHYIO o0pa3oBaTenbHyI0
TPaCKTOPHIO

3.Ymenue
COOTHOCUTb CBOU
JIEUCTBUS C
IJIaHUPYEMBIMU
pe3yJibTaTamu,
OCYULIECTBIIATh
KOHTPOJIb CBOEH
JeATEIbHOCTH B
npouecce
JOCTH>KEHUS
pe3yJibrara,
ONpeeNsaTh
CIIOCOOBI IENCTBUI
B paMKax
MPEITI0KEHHBIX
YCJIOBUU U
TpeOoBaHU,
KOPPEKTUPOBATh
CBOU JCHCTBUS B
COOTBETCTBUU C
M3MEHSIOLIEHCS
CUTYaLlUEH.

OIIpENIeNIATh COBMECTHO C TIearoroM u
CBEPCTHUKAMH KPHUTECPUU I[UIAHHPYESMBIX
pe3yabTaTOB W KPUTCPHH OLECHKU CBOCH
y4eOHOU JeSITeNbHOCTH;
CHCTEMaTH3upoBaTh (B
BBIOMpATh  MPUOPHUTECTHHIC)
IUTAHUPYEMBIX — PE3YJIbTaTOB
CBOCH JICATEIILHOCTH;
OTOMpaTh WHCTPYMEHTHI IS OIICHUBAHHUS

TOM  YHUCIE
KpUTEpUU

A OLIEHKU

cBOEi NEeSATEIbHOCTH, OCYLIECTBIISATh
CaMOKOHTpPOJIb CBOEH JICSITEIBHOCTH B
paMKax  NpEIJOKEHHBIX  YCIOBUM U
TpeOOBaHUH;

OLICHUBATh CBOIO JACATCIIBHOCTD,

apryMEeHTUPYs MPUYUHBI JTOCTHKEHUS WIH
OTCYTCTBUSI IUNIAHUPYEMOTO PE3yIbTaTa;

HAaXOJUTh JIOCTAaTOYHbBIE CpEICTBA IS
BBITIOTHEHUSI ~ Y4eOHBIX  JIEHCTBUU B
M3MEHSIOMICUCS] CUTYyallud W/WIU  TIpH

OTCYTCTBHUHM IIAHUPYEMOI'O Pe3yJIbTaTa;
pabotas 1O CBOeMy IUIaHY, BHOCHUTh
KOPPEKTHUBBI B TCKYHIYIO JCATCIBHOCTH Ha
OCHOBE aHaJIM3a U3MEHEHUH CUTyaluu AJs
HOJTY4EHHS 3aITaHUPOBAHHBIX
XapaKTepUCTHK MPOIYKTa/pe3yibTara;
YCTaHaBJIMBATb CBA3b MCXKIOY
IMOJIYYCHHBIMU XapaKTCPUCTUKAMHA
IPOAYKTa M XapaKTEepUCTHKaMM Ipoliecca
ACATCIIbHOCTH n 110 3aBCPUICHUHN
NeSITeNbHOCTH  TpeajaraTb  U3MEHEeHHe
XapaKTEPUCTHK TIpoIecca JUIS IOIyYEeHUS
YIAYYIIEHHBIX XapaKTEPUCTHK MPOJIYKTa;
CBEpATH CBOU HeﬁCTBHH C HOCJIbKO H, IIPHU
HEOOXOJIMMOCTH,  WCIPABJIATH  OLIMOKH
CaMOCTOSITEITLHO

ocHoeam  camopeyiayuu 8
VUeOHOU U NO3HABAMENLHOU
oesmenvHoCmu 8 gopme

OCO3HAHHO20 YNPAGIeHUs C8OUM
nosedeHuem u O0esmenrbHOCHmbIO,
HAanpaeneHHou Ha O0CMUMNCEHUe
NOCMABNIeHHbIX Yeell;

4.YMmenune
OIIEHHUBATh
PaBUIBHOCTD
BBIITOJTHEHHS
y4eOHOH 3a/1auH,
COOCTBEHHEIE
BO3MOYKHOCTH €€
pelIeHuUs.

OTpENENATh  KPUTEPUU  MPABUILHOCTH
(KOppPEKTHOCTH)  BBIMOTHEHHUS]  Y4EOHOM
3a1a4H;
aHAIIM3UPOBATh 51
MIPUMECHEHUE
WHCTPYMCHTAPUS
yueOHOU 3a/1auu;
CBOOOJTHO TIOJIB30BATHCSA BBHIPAOOTAHHBIMU
KpUTEPHSIMH  OICHKA W  CaMOOIICHKH,
UCXOIs W3 LEIH W HMMEIOIIUXCS CPEICTB,

000CHOBBIBATH
COOTBETCTBYIOIIECTO
TUTS BBITIOJTHEHUS

* ocywecmenamo
NO3HABAMENbHYIO peghiieKculo 6
OMHOWEHUU Oeticmsuii no
peuteHuro yueOHbIX u
NO3HABAMENbHBIX 3A0aY;
*A0eK8amHo oYyeHusamb
00beKMUBHYI0  MPYOHOCMb  KAK
mepy gaxkmuyeckoeo unu
npeononazaemoco pacxooa
Pecypcoe Ha peuienue 3a0a4u;




pasznuyast pe3yJabTar U CriocoObl NeHCTBUI;
OIICHUBATh TPOJYKT CBOEH JESITEIbHOCTH
0 3aJaHHBIM W/WJIH  CaMOCTOSATEILHO
OTIpeIeTICHHBIM KPUTEPUSIM B COOTBETCTBHH
C LIEJIBIO IEATENHHOCTH;

000CHOBBIBATh JIOCTHKUMOCTh LeJn
BBEIOpAaHHBIM CITIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHHUX PECYpPCOB U JOCTYITHBIX
BHEITHUX PECYPCOB;

(UKCUpOBaTh M aHAIM3UPOBATH JUHAMUKY
COOCTBEHHBIX 00paszoBaTebHBIX
pe3yabTaTOB.

5.Bnanenue
OCHOBaMH
CaMOKOHTPOJIS,
CaMOOIICHKH,
NPUHSITHUS pEIICHUI
W OCYIIECTBIICHUSA
OCO3HAHHOTO
BbIOOpa B yUeOHOM
¥ TT03HABATEIIHHOM.

HaOII0AaTh U aHATTM3UPOBATh COOCTBEHHYIO
y4eOHYIO U MTO3HABATEIIBHYIO JEATCIIEHOCTD
U JEATEIBbHOCTh JPYrMX Yydalluxcs B
IIPOLIECCE B3aUMOINPOBEPKHU;

COOTHOCHUTh DEaJbHBIE U IUIAHUPYEMBIE
pE3yJIbTaThI UHIUBUAYAIbHON
00pa3oBaTENbHON NIEATENIFHOCTH U JIENaTh
BBIBOJIbI;

NPUHUMATH pelIeHHe B Y4eOHOW CHUTyaluu
1 HECTH 3a HET'O OTBETCTBEHHOCTH;
CaMOCTOSITEJIBHO ~ ONPEAEIATh  IPUYUHBI
CBOET0 YCI€Xa MM HEYCIeXa U HaXOIWTh
CIOCOOBI BBIX0/1a U3 CUTYallUU HEyCIIexa,
PETPOCIIEKTUBHO  ONpEACHATh,  Kakue
JeWCTBUS MO pELIeHUI0 y4uyeOHOM 3anaun
WJIM TIapaMeTpbl 3TUX ACHCTBUN IIPUBEIHU K

MOJIYUEHUIO  HMEIOIIErocs  MPOJyKTa
y4eOHOMU JesTEeTHbHOCTH,
JNEMOHCTPUPOBATh  MPHEMBl  PErYJISIUN

NCUXO(PHU3HOIOTHYECKHX/ IMOLMOHATBHBIX
COCTOSIHMM 1 jgocTikeHus 3¢ dexra
YCIIOKOEHUs (YCTpaHEHHs] MOIMOHAIBHON
HaNpsHDKEHHOCTH ), ¢ dexTa
BOCCTAHOBJIEHUA (OcialJeHus MposBICHUN

YTOMJICHHUS]), s dexra aKTUBU3aLNA
(OoBBIIIEHUA NCUXO(PHU3HOTOrHYECKON
PEaKTUBHOCTH).

*Q0eK8AMHO  OYeHUBAMb  C80U
B03MOACHOCMU docmudiceHust
yenu onpeoenéHHol ClONCHOCMU
8 PA3TUYHBIX cghepax
CAMOCMOSIMENbHOU
oesimenbHOCU;

* OCHOBAM camope2ynsiyuu
IMOYUOHATILHBIX COCTMOSIHULL,

* npuiaeame GoJiesvie YCUIUs U
npeodonegams ~ MpYOHOCMU U
npensimcmeust Ha nymu
oocmudiceHust yenell.

2.2.2 llo3HaBaTesibHbIE YV ]

JeicTBUsA,
CIIOCOOHOCTH

Pe3yabTaThl 0OCBOEHHS JAelCTBHH

Yuyenuk HAy4YHuTCHA

YdeHuk nmoay4ur
BO3MOKHOCTH
HAYYUThCS

YMenue onpenensiTh
IIOHATHA, CO34aBaTh
0000111IeHHS,
YCTaHaBJII/IBaTI:
aHaJIOTHH,

* OA0UpaTh CJOBa, COMOJYMHEHHBIE KIIOYEBOMY
CJIOBY, ONPEIENSIONINE €ro MPU3HAKU U CBOICTBA;

* BHICTPAUBaTh JIOTUYECKYIO LIETIOYKY, COCTOSLIYIO
13 KJIIOYEBOTO CJIOBA U COMOAYUHEHHBIX €MY CJIOB;

* BBJICTISITh OOIIMN MPU3HAK JBYX HIJIM HECKOJBKHUX

* cmasums npoobaemy,
apaymeHmuposamay
€€ aKmyanibHOCMb,

* CaMOCmMosAmMenbHO
npoeoouns




KJIaccu(puIupoBaTh,
CaMOCTOSITENILHO
BbIOMpATh OCHOBAaHMS U
KPUTEPHUH 115
KJIacCU(pUKAIIUH,
yCTaHaBJINBaTh
NPUYHHHO-
CJICZICTBEHHBIE CBSI3H,
CTPOUTH JIOTUYECKOE
paccyxaeHue,
YMO3aKJIIOYEeHUE
(MHIYKTHBHOE,
JeTyKTUBHOE, T10
aHaJIOTHH) U JIeN1aTh
BBIBOJIBI

MpPEeIMETOB WU SIBJICHHA U  OOBSICHSITH
CXOJZICTBO;

OOBEAMHSTh TPEIMETHI U SIBIICHUS B TPYIIBI IO
orpeieIeHHbIM pU3HaKaM, CpaBHMBATb,
KIaccupuIupoBath W 0000maTe (QakTel U
SIBJICHUS;

BBICTISIT  SIBJICHHE W3 OOIIEro psjga JApyrux
SIBJICHMI;

OTIPEeCIISATh 00CTOSITENTLCTBA, KOTOpBIC
MIPE/IIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXIY
SIBJICHUSIMUA, W3 OTHX OOCTOSATENHCTB BBIICTATH

nux

OTIPENIENIAIONINE, CIOCOOHBIE OBITh TPUYHHOM
JaHHOT'O SABJICHUA, BBIABIIATH IIPUYUHBI u
CIIC/ICTBUS SIBJICHUH;

CTPOUTH paccyxienue oT o01ux

3aKOHOMEPHOCTEH K YacTHBIM SBICHHSAM U OT
YAaCTHBIX SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOUTHh pPACCY)XJCHHE Ha OCHOBE CPAaBHEHHS
MPEIMETOB | SBICHHMA, BBIACISAS IPU 3TOM 00IIHe
NIPU3HAKHY;

u3Jararb MIOJIyYEHHYIO nHPOPMAIIHIO,
MHTEPIIPETHPYS €€ B KOHTEKCTE peraeMoi 3a/1a4u;
CaMOCTOSITENIPHO ~ YKa3bIBaTh Ha HH(OpPMAIHIO,
HYXJAIOIIYIOCST B TPOBEpPKE, Mpeiarath |
MPUMEHSTh CIIOCOO TMPOBEPKH JOCTOBEPHOCTH
nH(pOpMaIHH;

BepOannu30BaTh  3MOLIMOHAIBHOE
OKa3aHHOE Ha HeTO NCTOYHHUKOM;
OOBSICHATH  SIBJICHMS, MPOLECChl, CBA3M H
OTHOIICHHUS, BBISBIISIEMBIE B X0/1€ TIO3HABATEIILHON
U MCCIIEOBATENBbCKON NesATeIbHOCTH (TPUBOIUTH
00BsICHEHHE C U3MEHEHHUEM dbopMbl
NPEJCTAaBICHUS; OOBACHATh, JCTAIM3UPYSd WIH
0000111a51; O0OBSACHATH C 3a/1aHHOM TOUKH 3pEHHUS);
BBISBJIAT M Ha3blBaThb INPUYMHBI  COOBITHS,
SIBJICHUS, B TOM 4YHCIIE BO3MOXKHBIE / HamboJliee
BEPOSATHBIE MPUYUHBI, BO3MOXKHbBIE MOCIEICTBHS
3aJTaHHOH PUYHHBL, CaMOCTOSITEIIEHO
OCYILECTBIISIS MPUUUHHO-CIIEJCTBEHHBIN aHAJIN3;
JleTIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIHM3a
pasHBIX TOYEK 3pEHMs, TMOATBEPKIATh BBIBOJ
COOCTBEHHOM apryMeHTanuein WIN
CaMOCTOSITENIbHO MOJYYEHHBIMH JJAHHBIMU.

BIICYATJIICHUC,

YMeHue co3aaBarb,
MIPUMEHSTD U
peoOpa3oBHIBATH 3HAKH
Y CHMBOJIBI, MOJICTTH U
CXEMBI JJIsl peIIeHUs
y4eOHBIX 1
MO3HABATEJIbHBIX 3a/1a4.

L]

L]

0003Ha4YaTh CHMBOJIOM M 3HAKOM MpEIMEeT W/WIH
SIBJICHHC,

ONPENENATh JIOTHYECKHE CBSI3H MEXIY
npeaMeTaMu  W/WiIM  SIBJICHUSIMH, 0003HaudaTh
JaHHBIE JIOTUYECKUE CBSI3M C TMOMOINBIO 3HAKOB B
cXeMe;

co3laBaTh AOCTPAaKTHBIM WM pealbHBId 00pa3
MpeMeTa U/WIH SBJICHUS;

CTPOUTH MOJIENIB/CXEMY Ha OCHOBE YCIIOBUH 3a/1aun
u/unm croco0a ee pelIeHus;

ucciredosanue  Ha
OCHOBe NPUMEHEHUs
Memooos
Habnrooenus u
IKCNEepUMeHma,

* 8bI0GUSAMD
2Unomesvl 0 C6s35X
U 3aKOHOMEPHOCHISIX
cobvimuii,
npoyeccos,
00beKmos;

* OP2aAHU306bI6AMb
uccreoosarue c
yenvio nposepKu
aunomes;

* Denamo
VMO3AKTIOYeHUs.
(uHOyKmueHoe u no
ananozuu) u
6b1600bI HA OCHOBE
apeymenmayuu.

* ocHOBaMm

perexcusnoco
umeHust;




co3aBaTh  BepOaJbHBIC,  BEIICCTBEHHBIE U
WHPOPMAIIMOHHBIE  MOJENH C  BBIJICICHUEM
CYILIECTBEHHBIX  XapaKTEPUCTUK OOBEKTa  JUIs
ompenesieHus:  crmocoba  pemieHusl  3ajadd B
COOTBETCTBUU C CUTYaLIUEN;

peoOpa3oBhIBATh MOJETH C IIETbI BbISBICHUS
OOIMX  3aKOHOB,  OMNpPEICISAIONINX  JIAaHHYIO
MPEIMETHYIO 00J1aCTh;

NEPEBOUTH CIIOYKHYFO o COCTaBy
(MHOTOACIIEKTHYIO) nHpopmaruio u3
rpaduyeckoro WIn (hopMann30BaHHOTO
(CHMBOJILHOTO) TIPEJICTABJICHUS B TEKCTOBOE, H
Ha000pOT;

CTPOUTH CXEMY, AJITOPUTM JCHCTBHSI, UCIPABIATH
WIM  BOCCTaHaBIMBaThb  HEU3BECTHBI  paHee
QITOPUTM HAa OCHOBE MMEIONICTOCS 3HAHHS 00
00BeKTE, K KOTOPOMY IIPUMEHSIETCS aJITOPUTM;
CTPOUTH JIOKA3aTEIILCTBO: MPSIMOE, KOCBEHHOE, OT
MIPOTHBHOTO;

aHaJIM3UPOBATH/peIIEKCUPOBATH OMBIT pa3pabOTKH
U pealu3aliy y4eOHOrO MPOEKTa, MCCICIOBAHUSI
(TEOpEeTHYECKOTO, AMIHMPUYECKOTO) HAa OCHOBE
NPEJI0KEHHON poOJIEeMHOM CUTYallHH,
MOCTABJICHHOW IICJTM W/WIM 3aJaHHBIX KPUTCPUCB
OLIEHKH TPOIyKTa/pe3ybTara.

CMBEICIIOBOE UTCHHUE.

HaXOJUTh B TeKCTe TpeOyeMyro HHpOpMaLHUIO (B
COOTBETCTBHH C IIETISIMU CBOEH JESITETHHOCTH);
OPUEHTUPOBAaTbCSI B  COJAEP)KAHUU  TEKCTa,
MOHUMAaTh  IIEJOCTHBIH CMBICI  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

yCTAaHABJIMBAaTh B3aUMOCBSA3b ONHCAHHBIX B
TEKCTe COOBITUH, SIBJICHHIA, TPOIIECCOB;
PE3IOMUPOBATH TTIABHYIO UACIO0 TEKCTA,
peoOpa3oBbIBaTh TEKCT, «IIEPEBOJA» €ro B
JPYTYI0 MOJIATBHOCTD, HHTEPIIPETUPOBATH TEKCT

2.2.3 KommyHnukatuBHbie Y'Y /|

HeiicTBus, Pesyabrarbl ocBOeHMSs AeiiCTBHI
CIIOCOOHOCTH
Y4eHuK HAy4YuTCH Y4YeHUK MOJTYy4YUT BO3MOKHOCTh
HAYYHThCS

YMmenue * OIpENENATh  BO3MOXHBIE POJU B | ® yuumsigams U KOOPOUHUPOBAND
OpPTaHH30BBIBATH COBMECTHOM JICITEeITLHOCTH; omauyHvle  Oom  COOCMBEHHOU
yaeOHoe *UrpaTh  OMNpENeJCHHYI0  poib B | no3uyuu  Opyeux  jawoei 8
COTPYZHUYECTBO U| COBMECTHOM JCSITEIBHOCTH; compyOHuyecmee,
COBMECTHYIO * IPUHUMATh TO3UIUI0 COOCECEHUKA, | * yuumsieams pasuvie MHEHUs U
NeSITeITHHOCTD C MOHWMAs TIO3HIIMIO JIPYTOTO, pa3iiudaTh | uHmepecbl U 0OOCHOBLIEAND
YUUTENEeM U B €r0 peud: MHEHHUEe (TOYKYy 3peHus), COOCMBEHHYI0 NO3UYUIO,
CBEPCTHHKAMH; JI0Ka3aTelbCTBO (apTyMEHTHI), (aKTBI; | ® nOHUMAmMb ~ OMHOCUMENbHOCHb
paboTath TUTIOTE3bl, AKCUOMBI, TEOPUH; MHEeHUll U Nno0X0008 K peuleHU




WHIUBUIYAIILHO
B TpyIIIE:
HaXOJUTh o01Iee
pelieHne u
pasperniarb
KOH(JIUKTHI Ha
OCHOBE
COTJIACOBAHUS
MO3ULMI U y4eTa
UHTEPECOB;
(dbopmynupoBaTh,
apryMeHTHPOBATh
U OTCTauBaTh CBOE
MHEHHE.

* OIPENENATh CBOU JAEHUCTBUS U JCHCTBUSA
napTHepa, KOTOpbIE CIOCOOCTBOBAIU
WM TPEHsSTCTBOBAIM IPOJYKTUBHOU
KOMMYHUKaIUU;

CTPOUTH TMO3UTUBHBIE OTHOIICHUS B
mporecce y4eOHOH M ITO3HABaTEIbHOU
JIeSATEIbHOCTH;

KOPPEKTHO U apryMEHTHUPOBAHHO
OTCTauBaTh CBOIO TOYKY 3pEHHUs, B
JUCKYCCUU yYMETh BBIJIBUTaTh
KOHTPAapTyMEHTBI,  InepedpasupoBaTh
CBOIO MbIC/Ib (BJaJlecHUE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMECH);

* KPUTHYECKH OTHOCHTBCS K
COOCTBEHHOMY MHEHHUIO, c
JOCTOMHCTBOM NpU3HABATh

OmMOOYHOCTh CBOETO MHEHUS (eciu
OHO TaKOBO) ¥ KOPPEKTHUPOBATH €T0;
IpeaiaraTb ajabTEPHATUBHOE PEILICHUE
B KOH(JIMKTHOW CUTYallUu;

BBIJICJIATE OOIIYI0 TOYKY 3pEHHS B

AUCKYCCHU,
® JOroBapuBaThCA (o) mpaBujiax u
BOIIpOCax JJIA O6CY)KI[CHI/IH B

COOTBETCTBUHU C IIOCTaBJICHHON NeEpeN
TPYIIION 3a1a4eil;

OpraHU30BBIBATH yueOHOe
B3aMMOJEICTBHE B TpyIIie (ONpeaesiTh
o0mue 1enau, pacnpeneisaTb poiiy,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);
YCTpaHATh B paMKax JMajiora pa3pbiBbl
B KOMMYHHUKAIMHM, OOYCIIOBIEHHbIE
HETMOHUMAaHUEeM/HEeTIPUSATHEM co
CTOPOHBI cOOeceHuKa 3a1a4u, (pOpMbI
WIH COZIEP>KAHUS TUAJIOTa.

npobemol;

NPOOYKMUBHO paspewamo
KOH@QIUKMbl HA OCHOBe Yuéma
ummepecos U NO3UYUL  BCEX
VUACMHUKO8, NOUCKA U OYEHKU
ALIMEPHAMUBHBIX cnocobos
paspeuieHus KOHGQAUKMO8;
00206apusambvCs U NPUXOOUMb K
obwemy peuwenuio 8 co8MecmHoll
0esAmenbHOCMU, 6 MOM Yucie 8

cumyayuu CMONKHOBEHUSL
unmepecos,

opamv Ha cebsa uHUYUAMUBY 8
opeanuzayuu COBMECMHO20
Oelicmeus (0enogoe 1udepcmeo);
oKazvleamu Nn000EPAHCKY u
codelicmeue mem, Om K020

3aeucum OOCmudICeHue yeiu 6
COBMECMHOU 0esImelbHOCMU,

ocyuecmensms
KOMMYHUKAMUBHYIO  peghieKcuro
Kak 0CO3HaHUe OCHOBAHUIL
cobcmeeHHbIX oeticmeuti u
oeticmeuti napmuépa,

6 npoyecce

KOMMYHUKAyuu 00CMamo4Ho
MOYHO,  NOCAE008AMENbHO U
NOIHO  nepedasamv  NAPMHEPY
HeoOX00uUMyo uHgopmayuio Kax
opuenmup 011 NOCMPOEHUs
oelcmeusi;

ecmynams 6 ()MCIJZOZ, a makoke
ywacmeosanib 6 KOJUIEKMUBHOM

00cyaHcoeHuU npoobnem,
yuacmeoeams 8 OUCKycCUU U
apeymeHmuposams C8010
no3uyuio, enaoemsv
MOHON02UYECKOT u
ouanoeuveckou gopmamu peuu 8
coomeemcmeuu c
epamMmamudeckumu u
CUHMAKCUYeCKUMU HOpMamu

POOHO20 A3bIKA,

C1e008ams MOpPAanIbHO-IMULECKUM
U NCUxono2udecKumM NPUHYUnNam
00WeHUss U compyOHUYeCmed Ha
ocHoge VBAACUMENLHO2O
OMHOWEHUs K napmmuépanm,
BHUMAHUA K JUYHOCMU OpPY2020,
A0eK8aAMHO20  MENHCIUUHOCTNHO2O
gocnpusmus, 20mosHocmu
aoekeamHo  peazupogamsv — HA
HYH#CObL  Opy2ux, 6 HacmHoCmu
oKazvleamu HOMOWb u




IMOYUOHATILHYIO HOO0EPIHCKY
napmmuépam 8 npoyecce
0oCmudICeHus oowetl yenu
COBMECMHOU OesiMebHOCMIUL,

* ycmpaugeamso aghghexmusnvie
2pynnoeule o00cydicoeHus u
obecneyueamv 00MeH 3HAHUAMU
Mmexcoy uneHamu  epynnol  OJisl
npuHAmMUs aghghexmusnwix
COBMECTHBIX PeuleHUll;

*8 COBMeCmMHOU  OessmenbHOCmU
yémrko  Qopmyruposams  yenu
epynnel U NO360aAMbL €€
VUACMHUKAM npos6IAMb
coOCmeenHyl0  3Hepeuro 0l
00CMUdICeHUs: SMUX yeJell.

Jist cienbIX M c1a00BUASAIIUX 00YyYAKOIIUXCH:

BJIaJIeHHE MpaBUJIAMM 3allUCU MaTeMaTHYecKuX (OpMys U CHELHAIbHBIX 3HAKOB pesibe(HO-
TOYCYHOM cucTeMbl 00o3HaueHui JI. bpaiins;

BJIQJICHHE TaKTHJIBHO-OCS3aTEIbHBIM CIIOCOOOM OOCIIEZOBAaHUS M BOCHPHUSTHS pelbedHBIX
M300pakeHU MTPEIMETOB, KOHTYPHBIX H300paKeHUI reOMeTprUIecKuX GUryp  T.11.;

YMEHHUE YuTaTh peiibeHble TpapUKH 3JeMEHTapHBIX (YHKLIUH HA KOOPIMHATHOM MJIOCKOCTH,
IPUMEHSATH CHELUATIbHbIE TPUCIIOCOOICHUS I PEIbe(HOTO YepUeHNUS;

BJIaJICHNE OCHOBHBIM (DYHKIIMOHAIIOM MPOTPaMMbI HEBU3YaJIHHOTO JIOCTyNa K HH(pOpMAIHH
Ha »okpaHe IIK, ymeHue wucnonb3oBaTe NEpCOHAIbHbIE TH(IOTEXHUYECKHE CPEICTBA
WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHOTO JTOCTYTIA CIETBIMU 00YJatOIMHUCS;

J1st 00y4aromuxcs ¢ HApYIIEHUsIMA ONTOPHO-IBHUIaTeJIbHOI0 annapara:

BJIAICHUC CIICHHUAJIbHBIMHA KOMIILIOTCPHBIMU CPCACTBAMU IMMPCACTABIICHUA W aHAJIM3a JAHHBIX
U YMCHHC HCIIOJb30BATh IICPCOHAJIBHBIC CpPCACTBA OOCTylla C Y4Y€TOM OBUIaTCIIbHBIX,
peUYCABUTATCIIbHBIX U CCHCOPHBIX HapymeHI/Iﬁ,

YMCHHUEC UCIIOJIB30BATh MCPCOHAJIBHBIC CPEACTBA NOCTYIIA

IIpeamerHbie pesyabrathl ocBoeHuss OOII:

Y4yenuk Hayuurcss B 5-6 kiaaccax (s MCIOJIb30BAHMS B TOBCEJIHEBHOW KU3HHM U

olecreyeHNst BO3MOKHOCTH YCIICIIHOTO NPOAO0JIKeHUs1 00pa30BaHusi Ha 6230BOM ypOBHe)

OnepupoBarh Ha 0a30BOM ypOBHE TMOHATUSIMH: MHOECTBO, O3JIEMEHT MHOXECTBA,
MMOJAMHOKECTBO, IPUHAJIE)KHOCTD;

3a7]aBaTh MHOKECTBA MEPEUUCICHUEM HX PJIEMEHTOB;

HaxOJIUTh NepecedeHne, O0beAMHEHUE, TTOJIMHOXKECTBO B TIPOCTEHIITUX CUTYAIHSIX.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPeIMETOB:

Yucaa

pacrio3HaBaThb JIOTHYCCKU HCKOPPCKTHBIC BLICKA3bIBAHUA.

OnepupoBath Ha 0a30BOM YypOBHE TMOHSATHSIMHU: HaTypaJbHOE 4YHUCIO, LEJI0e YHUCIIO,
OOBIKHOBEHHAs! IpO0b, IeCATUUHASA JPOoOb, CMEIIAHHOE YHCII0, PALIMOHAIBHOE YUCIIO;
HUCIOJIL30BaTh CBOMCTBA 4YHUCENI U IpaBujia HGFICTBHP’I C paloroOHAJIBbHBIMU YHUCIIAMH IIpPU
BBITIOJTHEHUHN BBIHHCHGHHfl;

WCIIOJb30BaTh MPU3HAKK AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCICHUN W
peIIeHNN HECIIOKHBIX 33/]a4;

BBITIOJIHATL OKPYIITICHHUC PALIMOHAJIBHLIX YU CCII B COOTBCTCTBUU C IIPABUIIAMU,

CpPaBHHMBATh pallMOHAJILHBIC YHCTIA.




B noBcenHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NMPEIMETOB:
® OIICHUBATh PE3YJIbTAThl BHIYMCIECHUI NPU PELIEHUH NPAKTUYECKUX 3a/1ay;
®  BBIIOJHATH CPABHEHHUE YHCEI B PEAJIBHBIX CUTYALHAX;
® COCTaBJIAATH YHCJIOBBIC BBIPA)KCHHS IIPU PEIICHUU NPAKTUYECKUX 3a1ad W 3a7ad U3 IPYrux
y4EOHBIX IPEAMETOB.
CraTucTHKA M TeOpHs BePOSITHOCTEH
e [IpencraBnsaTh JaHHbIE B BUJE TAaOJIMIL, AUAarpamMM,
® yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BU/JE TaOIUIbI, IUArPAMMBI.
TexcToBBIC 3a1a4M
e Pemars HECIOXKHBIE CIOKETHBIE 33]]a4l Pa3HBIX TUIIOB Ha BCE apr(PMeTHUECKUE ICHCTBYS,
® CTpOWTh MOJAETb YCIOBHUA 3ahauyd (B BUAE TaONMIBI, CXEMBI, PUCYHKa), B KOTOPOH JaHBI
3HAYEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMUYUH, C LEIbI0 IIONCKA PEIICHUS 3aa4H;
® OCYIIECTBIISITh CHOCOO TMOMCKA PEIICHHs 33Ja4d, B KOTOPOM pAaCCYKICHHE CTPOUTCA OT
yCJIOBHA K TpeOOBAaHUIO HITH OT TPeOOBAHUS K YCIOBUIO;
® COCTaBJIATH IUIaH PEIICHUS 3a/1a4H;
®  BBIJCIATH ATAlbl PELICHMS 3a/1a4U;
® MHTEPNPETUPOBATh BBIYMCIUTEIBHBIE PE3YylbTaTbl B 3a7ade, HCCIENOBaTh IIOJYyYEHHOE
pellIeHne 3a1a4n;
® 3HaTh pa3jIMyuKe CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUCHUIO PEKHU;
e pemarh 33Ja4y Ha HAX0XKJIEHUE YaCTH YKCia U YKUCIIa 10 €ro 4acTu;
e pewaTh 3aJa4d Pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, Ha JIBUXKEHUE), CBA3BIBAIOIINUX TPU
BEJIMYMHBI, BBIICIATD OTH BEJIMYMHBI U OTHOLLEHUS MEKIY HUMU;
® HaxoJIuThb HIPOLUEHT OT 4YHUCJA, YHUCIO IO IMPOLEHTY OT HEro, HaXOAWUThb IPOLIEHTHOE
OTHOIICHUE JIBYX YMCEJ, HAXOJUTh IPOLEHTHOE CHUKEHUE WM IPOLEHTHOE MOBBIIICHNE
BEJIMYHHBI;
® pelaTh HECJIOXKHbIE JIOTHYECKUE 3a7aul METOJIOM PacCyKJICHUH.
B noBceaHeBHON KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:
® BBIJBUIAaTh T'MIIOTE3bl O BO3MOXHBIX IPEIENIbHBIX 3HAUYEHUSAX MCKOMBIX BEJIIMYMH B 3aJade
(lenaTh NPUKUAKY)
Harasignasi reomeTpust
I'eomeTpuuyeckue purypbl
e OrnepupoBaTh Ha 0a30BOM YpOBHE MOHATUAMHU: (Urypa, TOUKa, OTPE3OK, MpsMas, Jyd,
JIOMaHas, YroJl, MHOTOYIOJIbHUK, TPEYrOJbHUK U YETHIPEXYTOJIbHUK, MPSIMOYIOJbHUK H
KBaJ[paT, OKPYKHOCTb U KpYT, NMPSMOYTOJIbHBIA Mapajuienenunen, kyo, map. M3o0paxatsb
n3y4aeMble QUTypbl OT PYKU U C IIOMOIIBIO JTUHEHKU ¥ LIUPKYJIS.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:
e pemiarh NPaKTUYECKHE 3a/1a4M C IPUMEHEHUEM IIPOCTEUIINX CBOUCTB (QUTYD.
N3mepenus u BbIYMcIeHUS
®  BBINOJHATH U3MEPEHUE [UIMH, PACCTOSIHUI, BEIMYMH YIJIOB, C TOMOUIbI0 MHCTPYMEHTOB JUIS
W3MEPEHUH JIJINH U YIJIOB;
®  BBIYMCIATH IUIONIAN IPSIMOYTOJIBHUKOB.
B noBcenHeBHOM KU3HM M IPH M3Y4YECHHHU APYTUX NMPEIMETOB:
® BBLIYHCIATH PACCTOSIHUST HAa MECTHOCTM B  CTAaHJApTHBIX  CUTyalUsX, IUIOIIAAH
MPSIMOYTOJIbHUKOB;
®  BBINOJIHATH MPOCTEHININE TOCTPOCHUS U U3MEPEHHS HA MECTHOCTH, HEOOXOAUMBIE B PeaTbHOM
KU3HU.
HcTropust MaTeMaTUKHU
® ONHUCBHIBATH OTJAEIbHBIE BBIJAIOLIMECS PpE3YyibTaThl, IOJIYYEHHBIE B XOAE Ppa3BUTHUSA
MaTEMaTHKU KaK HayKHu;
e 3HATb IIPUMEPHl MAaTEMATHYECKUX OTKPBITUH M UX aBTOPOB, B CBA3M C OTE€YECTBECHHOH H
BCEMHUPHON UCTOPHUEH.



Y4eHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCA B 5-6 Kiaccax (11 odecredeHusi BO3MOKHOCTH
YCHELIHOI0 NPOJ0JIKeHHs 00pa3oBaHus HA 0a30BOM M YIJIy0J1eHHOM YPOBHSIX)
DJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH
o Onepuposamb NOHAMUAMU: MHOIMCECMBO, XAPAKMEPUCIUKU — MHONCECMEd,  INeMeHm
MHOJICECBA,  NYCmoe, KOHEYHOe U  OECKOHEYHOe — MHONCECMBO,  NOOMHOINCECHEO,
NPUHAOIEHCHOCHD,
® onpedensimv NPUHAOLEHCHOCIL INEMEHMA MHOICECMBY, 00beOUHEHUI0 U NepecedeHUrO
MHOJICECB,  3A0a8AMb MHOICECMBO C NOMOUWBIO NEPEUUCTIeHUS INEMEHMO8, CLOBECHO20
ONUCAHUs.
B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:
®  pacnosHasamsv 102UYECKU HeKOPPEKMHble 8bICKA3bIGAHUS,
®  CMpoOUmMb YeNnouKU YMO3IAKIIOUEHUL HA OCHOBE UCNONb308AHUS NPABUIL IOCUKU.
Yucna
o  Onepuposame NOHAMUAMU. HAMYPALLHOE YUCTIO, MHOICECMBO HAMYPALbHBIX YUCE, Yeloe
YUCTIO, MHOICECTNBO YENbIX HUcel, 00bIKHOBEHHASL OPOOb, 0ecaAMuUYHAas OpoOb, CMEUAHHOe
YUCI0, PAYUOHATLHOE YUCTIO, MHONCECHBO
®  PAYUOHANBHLIX — YUCEN,  2eOMEempU4ecKas  UHMepnpemayus  HAMypaibHblX,  Yeblx,
PAYUOHATILHBIX,
®  NIOHUMAMb U OOBACHAMb CMBICT HO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCIA,
®  GLINONHAMb BLIYUCIEHUS, 6 MOM 4Yucle C UCNONb308AHUEM NPUEMO8 DAYUOHATbHBIX
8bIUUCTICHUL, 0OOCHOBbIBAMb ANCOPUMMbL BLINOJIHEHUSL OCUCMBULL
® ucnonvzosams npuzHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npouzeederus
yucen npu 6bINOJIHEHUU BLIYUCTEHUL U peuleHUlY 3a0ad, 000CHO8bIBAMb NPUSHAKU OCTUMOCTU,
BbINOHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;
VIOPAO0UUBAMb YUC/IA, 3ANUCAHHBLE 8 BUOE OObIKHOBEHHBIX U OeCAMUYHBIX OpoDell;
Haxooums HO/[ u HOK uucen u ucnoniv308ams ux npu peuweHuu 3a0d,.
®  onepuposamv NOHIMUEM MOOYIb YUCIA, 2eOMEMPULECKds UHMePNPemayust MOOYJIsi YUCId.
B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
®  NPUMEHAMb NPABUILA NPUOTUNCEHHBIX BbIYUCTIEHUL NPU peuleHUU NpaKxmudeckux 3a0ad u
peuteHuu 3a0ay Opy2ux yueOHvlX npeomMemos;
®  BLINOIHAMb CPABHEHUE PEe3YTbINAMOE GbIYUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0a, 8 mom
yucie NPUOIUHCEHHBIX BbIYUCTEHUL,
®  COCMAGIAMb YUCLOBbIE GbIPANCEHUSL U OYCHUBAMb UX 3HAYEHUS NPU PEUUEHUU NPAKMULECKUX
3a0ay u 3a0a4 U3 Opy2ux yueOHvlX npeomMemos.
YpaBHeHUs U HEPABEHCTBA
o  Onepuposame NOHAMUAMU. PABEHCMEBO, YUCI0B0€ PABEHCMEO, YPAGHEHUEe, KOPEHb YPAGHEHUS,
peuierue ypasHeHus, Yucilosoe HepaseHcmao.
CraTucTHKA M TeopHs BEPOSATHOCTEH
e Onepuposamsv NOHAMUAMU: CcMONOYamMble U Kpyeosble Oudazpammvl, madauysbl OAHHBIX,
cpeoHee apugmemuieckoe,
® u3BNeKaAmb, UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACDAMMAX )
® cocmasnsames madaUYybl, CMPOUMb OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHO¥ KU3HM U NIPH U3YYEHHHU JAPYTUX MPEIMETOB:
®  u36NIEeKAMb, UHMEPNPEMUPO8AMs U NPeobpa306vieamv UHDOPMAYUo, NPEOCMABLEHHYIO 8
mabauyax u Ha OUAzpamMMax, OmMpadCAUWylo CE0UCMEd U XAPAKMEPUCTNUKU DealbHblX
npoyeccos u s61eHul.
TexcroBble 3a1a4u
e Pewamb npocmovle U CLOJNCHbIE 3A0AYU PA3HLIX MUNOS, A MAKdKCe 3A0a4u HNOBbIULEHHOTU
mpyoHocmu,
®  UCNONB308aMb  PA3HBIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIOJNCHbIX 3a0ad OJisl
NOCMpOeHUst NOUCKOBOLL CXeMbl U peulenus 3a0ay,
® 3HAMb U NPUMEHAMb 00a cnocoba NoucKa peuwleHus 3a0a4 (om mpebo8aHus K yCio8uio u om
V08U K mpebOo8aHuUIo),



®  MO0enuposams paccyircoeHus npu noucke peueHus 3a0a4 ¢ NOMoubo epag-cxemvl;
®  gvI0enAMb IMANBL PeUeHUA 3A0aUU U COOEPAHCAHUE KAAHCO020 dIMAnd;
®  UHMEpPNnpPemUpoO8ams BbIYUCIUMENbHbIE DE3VIbMAmbl 6 3a0aye, UCCIe008amb HOLYUEHHOE
peuterue 3a0a4u;
®  QHANU3UPOBAMb BCEBO3MONCHBIE CUMYAUUU 63AUMHO20 PACHONONCEHUS 08YX 00BEKmos u
U3MEeHeHUue UX XApaKkmepucmuk Hpu  COBMECHHOM  OBUdCEHUU (CKOpOCMb, 8pems,
paccmosnue) npu peuleHuu 3a0ay Ha O08udlceHue 08yxX 00beKmMo8 KAK 8 0OHOM, MAaK U 6
NPOMUBONOJIOHNCHBIX HANPABILEHUSIX,
®  UCCTe008amb  BCEBO3MOMNCHbIE CUMYAYUU NPU PeueHuUu 3a0ad Ha O8udCeHue MNo pekKe,
paccmampusams pasHvle Cucmembl Omcyema,
® pewiams pasHOOOPa3Hble 3a0auu «HA YACTUY,
® peuwamsb U 0O0CHOBbHIBAMb CBOE peuleHue 3a0ay (8bl0ensamb MamemMamu4ecKyro 0CHO8y) Ha
HAaxoxcoeHue 4acmu Yucid u Yucia no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA OpoOU;
® 0co3Hasamv U OOBACHAML UOEHMUYHOCMb 3aA0a4 PA3HbIX MUNO0S, CEA3BIGAIOWUX MPU
8eUYUHbL (Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), 8bLOENAMb IMU GeIUYUHbL U OMHOUEHUS
MedHcOoy HUMU, NPUMEHIMb UX NPU peleHul 3a0ay, KOHCMpPYuposams coOCmeenHvle 3a0a4u
VKA3AHHBIX MUNOB.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
® gblOenamb Npu peuleHuu 3a0ai Xapakmepucmuku paccmampueaemMou 6 3adave Cumyayuu,
OMIUYHbIe OM PeanbHbIX (Mme, om KOMOpbIX AOCMPAauposaiucs), KOHCMpyupo8ams HOBble
cumyayuu ¢ y4emom OdMmux Xapakmepucmuk, 6 UYACMHOCMU, NPU peueHuu 3a0ai Ha
KOHYeHmpayuu, y4umoléams niomMHOCHb 8eUeCmad,
® pewamv U KOHCMPYUpPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUs DealbHblX CUmyayuti, 6
KOMOpbIX He mpedyemcs MOYHbIl GblYUCIUMENbHBLU Pe3YTbman;
®  pewams 3a0ayu Ha 0BUdICEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCUemd.
Haruasanas reomerpus
I'eomeTpuueckue purypsi
o /3gnexams, uHmepnpemupogamsv u npeoodpasz0evleamv UHDOPMAYUIO O 2eoMempUuiecKux
Queypax, npedcmasieHHyI0 Had YePMeHcax,
® u300padxcamo uzyuaemvie hueypol 0m pyKu U ¢ NOMOUbIO KOMNbIOMEPHBIX UHCTPYMEHMOB.
N3mepeHus u BoIYMCIIEHUS
®  GLINOJHAMb UBMEPEeHUe ONIUH, PACCMOSHUL, B8ETUYUH Y208, C NOMOWbI0 UHCMPYMEHMO8 Ol
usmepenuti OUH U yenos;
®  GuIYUCIAMb  NIOWAOU  NPAMOY2ONbHUKOS,  K8AOpAmos,  00veMvl  NPAMOY20IbHbIX
napanienenunedos, Kyoos.
B noBceaHeBHOM KU3HM ¥ TIPH U3YUYEHHH APYTUX MPEIMETOB:
®  GLIYUCTAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUAX, NIOWAOU YYACMKO8
NPAMOY20IbHOU POPMbL, 00BEMbL KOMHAM,
®  GLINOJHAMb NpOCMeluiue NOCMPOEHUs HA MECMHOCMU, HEODX0OUMbLE 8 PEaNbHOU HCUSHU,
®  OyeHUBamvb pasmepwvl peanrbHblX 00BLEKMO8 OKPYHCAIOULe20 MUPA.
HcTropust MaTeMaTUKHU
*  Xapakmepuzoeamuv 6KIAO GbLOAIOWUXCS MAMEMAMUKO8 6 PA3GUMuUe MAmemMamuKky U UHbIX
Hayy4HuIX odaacmell.

2.  CopepxaHue Kypca MaTeMaTHKH B 5—6 kiaccax

HarypajibHble ynciia 1 HyJab. HaTypaabHbIN pAd 4YMceJ U ero cBOMcTBA

HarypanbpHoe 4uciio, MHOXECTBO HAaTYpaJbHBIX YHCET U €ro CBOMCTBA, H300pakeHUE HATYPaJIbHBIX
Yyycesl TOYKaMHM Ha YKMCJIOBOUM mpsiMoM. Mcronab30BaHUE CBOMCTB HATYpaJbHBIX YKCEI MPU PEIICHUU
3azad.

3anuch U YTEHHE HATYPAJBHBIX YHCEJI



Paznumune mexay mudpoit u uyuciaom. [lo3ummoHHas 3amvMch HATYpaJbHOTO YHCJA, TMTOMECTHOE
3HauUeHUE WUQPPHI, pa3psabl W KIACCH, COOTHOIICHHE MEXAY IBYMS COCETHUMH Pa3psIHBIMU
eAMHUIIAMU, YTCHUE W 3aITUCh HATyPaJTbHBIX YHCET.

OxkpyriieHue HATYPAJBHBIX YK CeJ

Heo6xomumocTs okpyriienus. [IpaBuiio okpyriieHus: HaTypaJbHBIX YHCEIL.

CpaBHeHHe HATYPAJIBLHBIX YK CeJl, CPABHEHHE ¢ YUCJI0M ()

[loHnsATHEe O CpaBHEHWH 4YHCEJ, CPAaBHCHHE HATYpPaJbHBIX YHCEN APYr C JAPYrOM H C HYJEM,
MaTeMaTHYeCKas 3aliCh CPABHEHHH, CITIOCOOBI CPABHEHHUSI YUCEIL.

JeiicTBUS ¢ HATYPAJbHBIMH YHCJIAMHU

CnoxxeHue U BBIYUTAHUE, KOMIIOHEHTBI CJIIOXKEHUSI U BBIUUTAHUS, CBS3b MEXKAY HUMH, HAXOXICHUE
CyMMBI M Pa3HOCTH, U3MEHEHHE CYMMBl M PA3HOCTH IMPHU M3MEHECHHUU KOMIIOHEHTOB CJIOKCHHS M
BBIYMTAHUS.

YMHOXEHUE U JCICHUE, KOMIIOHEHThl YMHOXKCHHS U JCIICHUSI, CBSA3b MEXIY HHUMH, YMHOXKCHHE U
CIIO)KCHHE B CTOJIOMK, JICJICHUE YTOJIKOM, MPOBEPKA pe3ybTaTa ¢ MOMOIIBIO0 MPUKHIKA U 00paTHOTO
EUCTBUSL.

[TepemMecTUTENBHBIN U COUYETATENBHBIN 3aKOHBI CJI0KEHUS U YMHOKEHUS, PaCIpEICIUTEIbHbIN 3aKOH
YMHOXEHHSI OTHOCUTEIBHO CIIOXKEHUS, 0OOCHOBAHUE AN2OPUMMOB 6bINOJIHEHUS apUpMemuieckux
Oeticmsull.

CreneHb ¢ HATYPaAJbLHBIM MOKAa3aTeeM

3anuch 4YHWClIa B BHJAE CYMMBI pa3psIHBIX CJIara€MbIX, MOPSIOK BBIIOJTHEHUS JCUCTBUN B
BBIPOKCHHAX, COACPIKAIUX CTEIICHb, BRIYMCICHUE 3HAUCHU BBIPAXKCHHH, COACPIKAIITUX CTCIICHb.
YuciioBbIEe BHIPAKEHUS

UwucioBoe BEIPAKECHHUE U €0 3HAYCHHUE, MOPSIOK BBITIOJHCHHSI ICHCTBHIA.

Jlejenne ¢ ocTaTKOM

JleneHue ¢ OCTAaTKOM Ha MHOXKECTBE HATYpPaJbHBIX YHCEIl, CBOUCMEa OelleHUss ¢ OCMAMmKOM.
[IpakTrueckue 3a7a4n Ha JIETICHUE C OCTATKOM.

CBoJlicTBa ¥ PU3HAKH 1€JTUMOCTH

CBOICTBO AENMUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [lpusnHaku apenumoctd Ha 2, 3, 5, 9, 10.
Ilpusnaku Oenumocmu wna 4, 6, 8, 11. Joxazamervcmeo npusnakog oerumocmu. PenieHue
MPaKTUYECKUX 33/1a4 C MPUMEHEHUEM TTPU3HAKOB JICTMMOCTH.

PassioskeHue 4ync/ia Ha MPOCTbIe MHOMKUTEIN

[IpocTteie u cocTaBHBIC UnCa, peuiemo Ipamocgena.

Pa3noxkeHrne HaTypanbHOTO YHCIIAa Ha MHOXHUTENH, pa3JI0OKEHHE Ha MPOCTblE MHOMXKHUTEIH.
Konuuecmeo oenumeneii uucna, aneopumm pasnoxiceHus 4ucia Ha nPOCmovle MHOMNCUMENU, OCHOBHAS
meopema apugmemuxu.

AJiredpanyeckue BbIPpaKeHusi

Hcnonb3oBanue OykB 171 00O3HAU€HHWs 4HCEN, BBIYHCIECHHUE 3HAYEHUSA alredpandeckoro
BBIPDOKCHHS, TPUMEHEHHE aNreOpandecKuX BBIPAKEHUU [JIS 3alHCH CBOWCTB apu(METHYECKHX
JeNCTBHM, MpeoOpa3oBaHUe ANreOpandecKiX BhIPAKEHUH.

JeanTenu U KpaTHble

JlenuTenb u €ro cBOWCTBA, OOIIMI JAETUTENb OBYX W OoJee uuces, HauOONbIIUN OOIIHA IeTUTENb,
B3aMMHO TPOCTHIC YHCIIA, HAXOXKACHHE HAMOOJbIero oomero aenurtens. KpatHoe u ero cBoiicTsa,
obmiee KpaTHOe ABYX H OoJiee 4YHCEN, HaWMEHbIlee o0Ilee KpaTHOe, CHOCOObI HaXOXKICHHS
HaWMEHBIIIETO OOIIETO KPAaTHOTO.

Apoon

OO0bIKHOBEHHBbIE IPOOH

Hons, yacth, ApoOHOe umcio, ApoOb. JIpoOHOoe uucino kKak pe3ynbTaT naeieHus. [IpaBunbHbIEe U
HEeTIpaBUWJIbHBIE APOOH, CMEIIaHHasK IPoOb (CMEIIaHHOE YUCIIO).

3anuch HATypalbHOTO 4YHCIAa B BUJE JApoOM C 3aJaHHBIM 3HaAMEHaTelleM, NpeoOpa3oBaHUE
CMEMIaHHOW IpoOU B HEMPABWIIbHYIO IPOOb U HA00OOPOT.

[TpuBenenue apodeii k odmemMy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.

CrnoxeHue ¥ BRIYMTaHHE OOBIKHOBEHHBIX ApOOCi. Y MHOKEHHUE U JECHIE OOBIKHOBEHHBIX IPOOEH.
Apudmernyeckne AeHCTBUSI CO CMEIIAHHBIMU JAPOOSMH.

Apudmerndeckue I1eUCTBUS C APOOHBIMH YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeliCEU.



JecaTnuHbie 1podu

Ienas u papoOHas dYactu JecaTUYHOM Jpodu. IIpeoOpazoBaHue AECATHUHBIX JpobOel B
0oObIKHOBeHHBIC. CpaBHEHHUE NECATHYHBIX JIpoOei. ClioKeHUE W BBIYMTAHUE JECATUYHBIX TPOOEH.
OxpyrieHue NecITUYHBIX ApoOei. YMHOXXEHHE U JAEJCHHUE NECITUYHBIX Ipobeil. [Ipeobpasosanue
00bIKHOBEHHBIX Opobell 6 Decsimuunble Opoou. Koneunvle u 6eckoneunvie decsimuunvie Opoou.
OTHoleHne ABYX unces

MacmTab Ha 1aHe u kaprte. IIpomopruu. CBoicTBa MpOMOPIUH, MPUMEHEHHE MPONOPIUNA U
OTHOILEHUN IIPU PELIEHUN 3a/1a4.

Cpennee apugmMerndeckoe qucea

Cpennee apudmernueckoe AByX uncen. M3o0pakeHue cpeaHero apupMeTuyeckoro AByX YMCeNT Ha
YHUCIIOBOM MpsMOil. PerieHue mpakTUdyeckux 3ajad ¢ MPUMEHEHHEM CpEeIHEro apu(pmernyeckoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEIL.

IIpoueHTHI

IlonsTe npoueHTa. BpluncieHue NpPOLEHTOB OT YWUCIA W YUCIA IO HM3BECTHOMY IPOLIEHTY,
BbIPa)KCHHE OTHOIIEHUS B IPOLIEHTAX. PenieHne HeCI0AKHBIX MPAKTUYECKHX 3a/1a4 C IPOLEHTAMH.
JAuarpamMmmel

Cronbuarbie W KpyroBble nuarpammbl. V3Bnedenue uHdopmanmu u3 guarpamm. HM3obpasiceHue
oUaAzpamm no YUcio08biM OAHHBIM.

PanuoHaabHbIE YHCTIA

IoJi0kuTeIbHBIC N OTPUIIATEIbHBIE YHCIA

N300paxkeHne uyucen Ha YUCIOBOM (KoopauHaTHOM) mpsimoil. CpaBHeHue uucen. Moaynb 4ucia,
reOMETpUYECKasi HMHTEPIpETaus MOAYS ynucia. JeMCTBUS ¢ TOJI0KUTEIIbHBIMUA M OTPULIATEITLHBIMU
yuciaamMu. MHOXKECTBO LENbIX YHUCEIL.

IlonsaiTHe 0 pamuoHanbHOM 4ucie. [lepsuunoe npedcmagnenue O MHOMCECMEE PAYUOHANLHLIX
yycesn. JIeWCTBUS C pallMOHAJIBbHBIMU YHCIIAMH.

Pemenue TeKCTOBBIX 33124

EnuHunbl M3MepeHWii: ATUHBIL, TUIOMATH, 00beMa, MacChl, BPEMEHHM, CKOPOCTH. 3aBHCHUMOCTH
MEXIy €IWHUIIAMH H3MEPEHHUs KaKJO0W BEJIIMYMHBI. 3aBUCHMOCTH MEXY BEIMYMHAMH: CKOPOCTH,
BpEMS, pACCTOSIHUE; TPOU3BOIUTENILHOCTD, BpeMsl, paboTa; 1ieHa, KOJTUYeCTBO, CTOMMOCTb.

3anaun Ha Bce apupMeTHUECKUE NeHCTBUS

Pemenne TekcTOBBIX 33134 apupMeTuIeckuM crocodom. Vcronb3oBaHue TaONHII, CXeM, YepPTEKeH,
JIPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPU PEIICHUU 3a]1a4H.

3agauu Ha IBHKEHHE, PA00TY H MOKYIIKH

Pemenne HecnmoXXHBIX 3a7a4 HAa JIBIDKCHHE B TIPOTHMBOIIOJIOKHBIX HAIPaBIEHUAX, B OJHOM
HaIlpaBJIEHUH, ABUKEHHUE MO PEKe MO TEUEHUIO U NMPOTUB TeueHHs. PeleHne 3a1ay Ha COBMECTHYIO
pabory. [Ipumenenue apoo6eit mpu pereHuu 3aaad.

3agaum Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3agau Ha HaXOX/I€HHWE YACTH YUCIIA U YUCIIA 110 €ro yacTu. Pemenune 3aja4 Ha MPOLIEHTHI U
nonu. [IpuMeHenue nponopuii Ipu peleHuu 3a1ay.

Jlornueckue 3agaumn

Perienne HeCIOXKHBIX JIOTUYECKUX 33/1a4. Peuienue 102uteckux 3a0ay ¢ nomowbio epagos, maobauy.
OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3a4a4: apupMeTHUECKHii, nepedop BapHaHTOB.
Harusanas reomerpus

durypsl B okpyxatomeMm Mupe. HarmsgHeie mpeactaBiieHus 0 (Gurypax Ha TUIOCKOCTH: TpsiMas,
OTpE30K, Jyd4, Yroj, JIOMaHas, MHOIOYIOJbHUK, OKPYKHOCTh, Kpyr. UYeThlpexyroybHUK,
MPSIMOYTOJIBHUK, KBaJpaT. TpeyrojabHUK, 6udvl mpeyeonvhuxos. llpasunvuvie MHO20Y20TbHUKU.
N300paskeHre OCHOBHBIX I'€OMETPUYECKUX GUTYyp. Bsaumuoe pacnonodicenue 08yX Npimulx, 08YX
OKpYMHCHOCMeEl, NpAMOU U OKpydychocmu. JlIiHa oTpe3ka, JIoMaHOW. EMuHUIBI n3MepeHus JIMHBIL.
ITocTtpoeHne oTpe3ka 3amaHHOM JUIMHBL. Buael yrimos. I'pagycHas mepa yria. M3mepenue u
ITIOCTPOEHHE YTIIOB C IOMOIIBIO TPAHCIIOPTUPA.

[Tepumerp MHOTOYTONBHUKA. [loHSATHE MOMAAKN PUTYPHI; €NUHUIIBI H3MEpeHus romaau. [nomanb
MpsIMOYTOJIbHMKA, KBaaparta. [IpubnmkeHnHoe m3MmepeHue Iuiomanu Guryp Ha Kierdatoil Oymare.
Pasnosenukue gueypuoi.

Harnsguele npencrtaBieHHs O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajienenurnes, MNpu3Ma,
nupampza, map, cdepa, KOHyC, HMIMHIpP. M300pakeHue NpOCTpaHCTBEHHBIX GUTYp. [Ipumepul



ceuenuti. Mnozoepannuxu. Illpasunvuvie mumococpannuxu. IlpuMepsl pa3BepTOK MHOTOIPAaHHUKOB,
UUJTUHIPA U KOHYCA.

[TonsTue o6bema; enuHMIBI 00beMa. OOBEM PAMOYTOJILHOTO MapasuieNenuesa, Kyoa.

[lonatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epkaavbHas cUMMeTpuu. V3oOpakeHue
CUMMETPUYHBIX QUTYP.

Pemrenue npakTHuecKux 3ajad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOMCTB (uryp.

HcTropust MaTeMaTUKHU

Ilossnenue yugp, 6yke, uepoenugos 6 npoyecce cuema u pacnpeoeienus npooykmos Ha /[pesnem
brusicnem Bocmoke. Ceazb ¢ Heonumuueckoti pegonoyuetl.

Pooicoenue wecmuoecamepuynou cucmemvl cuucienus. Ilosaenenue decamuuHol 3anucu yucei.
Poowcoenue u pazeumue apupmemuxu namypanvuoix yucen. HOK, HOJ, npocmule uucna. Pewemo
Opamocgena.

llosasnenue Hynsa u ompuyamenvHulx yucen 8 mamemamuxe opesHocmu. Ponv [uogpanma. Ilouemy

(-1)(-1)=+1
Ipoou 6 Basunone, Ecunme, Pume. Omkpoimue Oecsimuunuvix opooeti. Cmapunuvlie cucmemvl mep.
Hecsmuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.

[Ipenmer «MaremaTuka» BXOOUT B HpEAMETHYIO oOnacth «Martematuka W WHPOpPMATHKA» U
peayinzyeTcs 3a cueT 4acoB 00s3aTeNbHOM yacTH yueOHoro miaHa B 00béMe 350uacos.
B Tom uucne:

o0111ee KOJIM4YECTBO
KOJIMYECTBO KOJIMYECTBO YacoOB
KJ1acc 4acoB
y4eOHBIX HEJEeNb B HEJIENIO
5 35 5 175
6 35 5 175

3. TemaTuyeckoe NIAHUPOBAHUE N0 MATEMaTHKe 5 KJiacc.
I'on 00yuenus —nepsblii
KJ1ace-5
Bcero yacos-175
KOHTpOJIbHbIE —14

Ne Conep:xxanue y4eOHOro MaTepuaa Kox-Bo yacos
pasaeJa
1. |HarypaiabHble ynciaa u HyJab. HaTypajabHblii paa yucen u ero coiicrea | 15 u.

1. HarypanbpHOe 4Kcii0, MHOKECTBO HATYPaJIbHBIX YHUCEN U €r0 CBOMCTBA.
Tossenenue yugp, 6yxe, uepoenughos 6 npoyecce cuema u pacnpeoeieHus
npoodykmos Ha J{pesnem bnusicnem Bocmoxke. Cesazo ¢ Heonumuueckou
pesonoyuetl.

2. Pazmmume mexnay mudpoii u uuciom. [lo3unmonnas 3anmch
HaTYpaJbHOI'O YKCIIA, IOMECTHOE 3HAaUeHUe HU(PHI, pa3psiibl U KIAcCHhl,
COOTHOIIEHUE MEXKIY ABYMS COCETHUMH Pa3psIHBIMU €TUHUIIAMH,
YTEHUE U 3alKUCh HATYPAJIbHBIX YHCEN. 3allUCh YMCia B BUJAE CYyMMBbI
paspsAAHbIX claraeMblX. Pooxcoenue wecmuoeciamepuyHou cucmemyl
cuucnenus. Ilosgnenue decAmMu4HOU 3aNUCU YUCE.

3. durypsl B okpyxatoriem mupe. Harnsueie npeacrapineHus o purypax
Ha IUIOCKOCTH: NpsiMasi, OTPE30K, JIy4, YroJ, JOMaHas, MHOTOYTIOJIbHUK,
OKPYKHOCTb, KPYT.

4. Hlkanel 1 KoopAuHATHL. 300paXkeHNe HATYypaIbHBIX YMCET TOYKAMH Ha
YUCIIOBOM MPSMOM.




6.

7.

[TonsiTHe 0 cpaBHEHUU YKCEN, CPABHEHUE HATYPaJIbHBIX YUCENT JIPYT C
JPYTroOM U C HyJIeM, MaTeMaTh4yecKas 3aluch CPAaBHEHUI, CIIOCOObI
CpPaBHEHUS YUCEIL.

HeoOxonumocts okpyriienus. [IpaBuino okpyriieHus HaTypabHbBIX
quced.

Hcnonb30BaHre CBOMCTB HaTypaIbHBIX YUCEI MIPU PEIICHUH 3a]1ay.

Cio3keHHe 1 BLIYMTAHHUE HaATypPaJbHBIX YHCEJI

1.

N

4.
5

CnoxeHue ¥ BBIUUTaHUE, KOMIIOHEHTHI CIIOKEHUS U BBIUYMTAHUS, CBS3b
MEXy HUMH, HAX0KIEHUE CYMMBbI  pa3HOCTU, U3MEHEHUE CYyMMBI U
Pa3HOCTHU NTPU U3MEHEHUH KOMIIOHEHTOB CJI0’KEHHS M BBIUUTAHUS.
UuciioBoe BBIPAKEHHUE U €0 3HAYCHUE, MOPSIOK BBITOJIHEHUS
Hcnonb3oBanue OyKB [71s1 0003HAUEHUS YHCEIl, BRIYUCICHNE 3HAYCHUS
anredpanveckoro BhIPaKEHUsI, IPUMEHEHUE anreOpandecKux
BBIPOKCHHH JIJIs 3aITMCH CBOMCTB apu(PMETHICCKUX JICHCTBUH,
peoOpa3oBaHue aNreOPandecKuX BRIPAKESHUH.

YpaBHeHus.

Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUM.

21 4.

YMHO:KeHME U JieJIeHHue HaATYPaJIbHBIX YHCEJ

1.

NG

YMHOXEHUE U eJIEHUE, KOMIIOHEHThl YMHOXEHUS U JCJICHHUS], CBSI3b
MEXIy HUMH, YMHOKCHHE U CIIOKEHUE B CTOJIOUK, JCJICHUE YTOJIKOM,
MPOBEpKa pe3yabTaTa ¢ MOMOUIbIO MPUKUAKU U 0OpaTHOTO JEHCTBUS.
Jlenenue ¢ 0OCTaTKOM Ha MHOXECTBE HATYpPaJIbHBIX YUCE, CEOUCMBA
Oenenusi ¢ ocmamxom. IIpakTudecKue 3a1a4i Ha JIeJICHUE C OCTaTKOM.
[TepemecTUTENbHBIN U COYETATEIbHBIN 3aKOHBI CIIOKEHUSI 1 YMHOKECHUS,
pacIpenenuTeNbHbIN 3aKOH YMHOKEHUSI OTHOCUTENIBHO CIIOKEHUS,
000CHOBAHUE ANICOPUMMOB BLINOJIHEHUSL APUDPMEMUYECKUX OelCMBULL.
Pemennie TekCTOBBIX 33724 apuPMETHUECKUM CIIOCOOOM.
Ucnons3oBanue TadIuIl, cXeM, YepTEkKeEH, IPYTUX CPEICTB
MPECTABICHUS JaHHBIX IIPU PELLICHUN 3aa4H.

YrpouieHne BbIpaKeHUH.

Pemenue ypaBuenuit. Pemenue 3a1a4 Ha 4yacTH.

[Topsiiok BBINOJIHEHUS IEHCTBUI.

Crenens uncna. KBaapat u ky0 uncnia. [Topsiiok BEIMOTHEHUS IEHCTBUIN
B BBIPAKECHUSAX, COAECPIKAIINX CTENEHb, BBIYUCICHUE 3HAYCHHI
BBIPAYKEHUM, COJIEPKALLUX CTEIIEHb.

27 4.

IMinomaau 1 00LeMbI

1.

®opMyIibl. 3aBUCUMOCTH MEX1Y BEIUUMHAMU: CKOPOCTbh, BPEMS,
paccTosiHue; TPOU3BOIUTEIIHFHOCTD, BpeMs, paboTa; 11eHa, KOJTUIECTBO,
CTOMMOCTb.

Enuauter u3smMepeHuit: JUIMHBI, TUIOMAIN, 00heMa, MacChl, BDEMEHH,
CKOPOCTU. 3aBUCUMOCTHU MEXAY €AUHULIAMU U3MEPEHUS KaXKIOM
BEJIMYUHBI.

[IpsimoyronbHuk. KBagpar. @opmMyina miomaam npsiMoyroibHUKa,
KBajpara.

Harnsigaeie nmpencTaBieHus 0 MPOCTPAHCTBEHHBIX QUTypax: KyoO,
napajuieJienune;], mpusMa, mupaMmua, map, chepa, KOHyC, TATUHIP.
N300paxkeHne mpocTpaHCTBEHHBIX QUTyp.

[TonsTue o6bema; enuHUIBI 00beMa. OOBEM TPSIMOYTOJIBHOTO
napajiesenunena, Kyoa.

12 4y,




OO0bIKHOBEHHBIE IPOOH
1. OxpyXHOCTb U KPYT.
2. Jlons, 9acTth, [poOHOE YKCio, Apo0b. IpoOHOE YHCII0 KaK pe3ysbTaT
nenenust. OCHOBHBIC 337]auu HA APOOH.
CpaBuenue npo0eit.
Jlenenue u npodu.
CwmelianHble YKca.
CroXeHHe ¥ BRIYMTAaHUE CMEIIAHHBIX YHCEIL.

ouhsw®

214,

NecaTuunbie qpoou. Cio:keHne U BbIYUTAHUE IECATUYHBIX IPo0Deii.

1. Ilemast u npoOHas yacTu AecaTUIHOM npodu. [IpeoOpazoBanue
JECSITHYHBIX Apo0Oeii B 0OBIKHOBEHHBIC. /[pobu 6 Basunone, Ecunme,
Pume. Omxpovimue decamuunvix opobeti. CmapurHbvle cucmemsl mep.
Hecamuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.
CpaBHEHHE ECATHYHBIX TIPOOCH.

3. CrnoxeHue U BEIYATAHUE ICCATUIHBIX IpoOei. Pemenne TeKCToBBIX
3a/ad.
4. TlpubmmxeHHsle 3HaUeHHE yncen. OKpyriaeHne AeCATUIHBIX APOOeH.

N

13 4.

YMHOKeHHE U TeJieHne JeCITHYHBIX apooeii

YMHOK€EHUE AeCATUYHBIX Ipo0eil Ha HaTypaJIbHbIE YKCIA.
Jlenenue necATUYHBIX IpoOEii Ha HATypalbHbBIE YUCIA.
YMHOXEHUE AECITUUYHBIX IPOOCH.

Jlenenue Ha JecATHUHYIO ApoOb. PelieHrie TeKCTOBBIX 3a/ad.
Cpennee apudmernyeckoe IByX gucel. M3o0paxkeHne cpeIHero
apu(MeTUYECKOro IByX YHCell Ha YMCIOBOM NpsaMoil. Pemenue
MPaKTUYECKHX 3aJ]a4 C MPUMEHEHUEM CPEAHET0 apu(pMETHIECKOTO.
Cpeonee apugpmemuueckoe HeCKONbKUX YUCEL.

agkrownE

26 4.

HNHCcTpyMeHTHI I BBIYUCICHUA M U3MEPEeHU

1. TlonsTue npoueHTa. BerurncieHre NpoleHToB OT YKcia U YUCia Mo
M3BECTHOMY IPOLIEHTY. PeleHne Heca0KHBIX IPAaKTUUECKUX 3aa4 C
IIPOLIEHTaMHU.
VYroin. Bunel yrios.
I'pangycHas mepa yria, equHUIBI U3MepeHus. TpaHciopTup.
N3mepenue yrnos. [locTpoenue yrios.
CronbuaTtble ¥ KpYroBble AUarpaMmbl. M3Bieuenne nHGpoOpMaLuu U3
nuarpamm. M3oopadsicenue ouazpamm no Yucio8blM OAHHLIM.

okrwn

17 ua.

Harasinnas reomerpust

1. TpeyronabHUK, 8U0bl mpey2orbHuxkos. Ilpasunbrvle MHO20)20IbHUKU.
N300paskeHre OCHOBHBIX reOMeTprUecKux puryp. BzaumHoe
pacnoioxcenue 08yX NPAMbLX, 08YX OKPYIHCHOCMEL, NPAMOU U
OKPYIHCHOCIU.

2. Tlepumetp MHOTOYTONMBHHKA. [TprOIMKEHHOE N3MEPEHUE TIIIOMIA TN
¢buryp Ha kneruaToit Oymare. Pagrosenuxue gueypoi.

3. Hzobpasicenue npocmpancmeennvix gueyp. llpumepol ceuenuil.
Mnozozpannuxu. Ilpasunvrsvie muococpannuxu. llpuMepsl pa3BepTok
MHOTOTPaHHHUKOB, LIMJIMH/IPA U KOHYCA.

4. Tlonstue o paBeHctBe uryp. LleHTpanbHas, oceBas U 3epKanbHas
cumMeTpuu. M300pakeHne CHMMETPUYHBIX QUTYD.

5. Pemienune npakTuueckux 3a1ay ¢ IPUMEHEHUEM ITPOCTEHIINX CBOMCTB
¢buryp.

6. PerneHne HECIOKHBIX JOTMYECKHUX 3a1a4. Pewlenue no2uieckux 3a0a4 ¢
nomowwto epagos, maodauy.

12 g,

10.

IHoBTOpEHUE.
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TemaTH4yeckoe MUIAHNPOBAHNUE N0 MATEMaTHKe OKJI.
I'ox 00y4eHusi — BTOpoi
Kaacc- 6
Bcero yacoB-175
KOHTpOJbHbIE —14

Conep:kanue y4eOHOT0 MaTepHuaJa

KoanuyecTBO
JacoB

o

JeanmocTb yuces
Henutens v ero CBOMCTBa, OOLIMK JeNHUTENb JBYX M Oojee 4wuced,
HanOOJIBIINK OOIIUI JENUTEINb, B3AMMHO MPOCTHIC YHCIIa, HAXOXKICHUE
HauOobIIero obmiero aenutens. KpatHoe u ero cBoiicTBa, ofriee
KpaTHOE JABYX W 0oJiee yuces, HauMeHbIee o01iee KpaTHoe, CIocoObl
HAXO0XJICHUS HAUMEHBIIIETO 00IIEro KPaTHOro.
Jlenutenu U KpaTHbIE.
[TpocTeie U COCTAaBHBIC YUCIA, peuemo Ipamocgena.
PasznokeHne HaTypaqpbHOTO YHCJIA HAa MHOXUTENH, pas3lioKEeHUE Ha
MpoCThie MHOXHUTENIU. Koauuecmeo Oenumenei 4Yucida, aieopumm
PA3N0JICEHUST YUCIA HA NPOCMble MHONICUMENU, OCHOBHAS meopema
apupmemuru. Pooicoenue u pazeumue apupmemuxu HamypaibHuIX
yucen. HOK, HO/{, npocmuie yuca.
CBOHCTBO JEIMMOCTH CYMMbI (pa3HocTu) Ha uucno. [IpusHaku
nenumoct Ha 2, 3, 5, 9, 10. Ilpusuaku oenumocmu na 4, 6, 8, 11.
Jloxazamenvcmeo npusnaxkos Oerumocmu. PelieHHe TPaKTUYECKUX
3a/1a4 ¢ MPUMEHEHUEM MTPU3HAKOB AETUMOCTH.

20y

N

o

CioxeHue U BBIYMTAHUE Ipo0eli ¢ pa3HbIMHU 3HAMEHATeJISIMU
OcHOBHOE CBOMCTBO ApoOU. 3anuch HaTYpaJIbHOTO YKCia B BUE ApooU
C 3a/IaHHBIM 3HaMEHaTeJIeM.

CoxkpaiieHue 1pooei.

[TpuBenenne ngpobeit k  obmemy 3HameHaTenmo. CpaBHeHUe
OOBIKHOBEHHBIX APOOEH.

CrnoxeHue U BlYUTaHHE OOBIKHOBEHHBIX JpoOeit.

CroxeHre ¥ BRIYMTaHHE CMEIIaHHbBIX YHCEIL.

22y

CoNOO AWM

[EN

0.

YMHoO:KeHue U 1esieHne 00bIKHOBEHHBIX ApPo0eii.
[Tpeobpa3zoBaHue cMelaHHOM IpoOu B HEMPABUIIBHYIO JPOOb U
HA000pOT.

YMHOXKeHUEe Apooei.

Pemienue 3a1a4 Ha HaXOK/JEHUE YaCTH YKCIIA OT YUCIA.

[IpumeHeHue pacnpeenuTeIbHOTO CBOMCTBA YMHOKEHUS.

B3aumHo oOpaTHBIE uncna

Henenue.

Pemienue 3a1au Ha HAXOXKJEHUE YKCIIA IO €T0 YaCTH.
Apudmerndeckue 1MUCTBUS CO CMEIIAHHBIMU JIPOOSIMH.
ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl  payuonanuzayuu GulYUCNIEHUN U UX NpUMeHeHue npu
8bINOIHEHUU OeliCEUll

31y

ok wnE

OTHolIEeHNs ¥ IPONIOPLUH
OTHOIIICHHUS.
[Tponopiuu. OCHOBHOE CBOMCTBO MPOIOPIUH.
[Ipsimast 1 oOpaTHAst TPONOPIIUOHATILHBIC 3aBHCHMOCTH.
[IpuMmeHeHre nponopurii U OTHOMIEHUN MPU PELICHUH 3a]1a4.
BripaxkeHue oTHOLIEHUS B MIPOLICHTAX.
Macmtab Ha aHe u Kapre.
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7. JInuHa OKpYXKHOCTH M ILIOLIAAb KpYyTa.
8. Hlap.

IMoJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCJIA
1. UzoOpakeHne Yucea Ha YUCIOBOM  (KOOPAMHATHOW) TMPSIMOM.
CpaBHenue umcen. [loasnenue Hyas u OmpuyamenvbHbiX uucel 6
Mmamemamuxe opesnocmu. Ponv Jfuoghanma. Ilouemy (—1)(—1) =+17
2. TIpoTtuBormonoxxHbIe Ynciia. MHOKECTBO IIEITBIX YUCEIL.

3. Monyns uncna. ['eomerpuueckas HHTEpIPETAIHS MOAYJIS YUCIA.
4. VI3MeHeHue BEJIUYHH.

134

CJi0keHNe H BLIYUTAHHE MOJI0KUTEIBHBIX H OTPUIATEIbHBIX YHCEJT
CJ105)KeHME YHCeN C MOMOIIbI0 KOOPJIUHATHON MPSIMOH.

CroxeHue oTpuaTeIbHbIX YUCE.

ClioKeHUe YHCell C Pa3HbIMU 3HaKaMHU.

Brerauranue.

NS

114

YMHO:KeHHe U /1eJIeHre MOJI0KUTEIbHBIX H OTPULATEIbHBIX YHCeJ
1. YMHOXeHue.
Henenue.
3. Ilepsuunoe npedcmagnenue o MHOJNCECMBE PAYUOHATILHBIX UUCEIL.
Koneunvie u 6eckoneunvie decamuutvle Opoou.
JleiicTBHS ¢ palliOHATbHBIMU YHUCIAMH.
CBolicTBa AeWCTBUN € pallMOHAILHBIMU YUCJIAMHU.

N

oA~

124

Pemienue ypaBHeHuii
PackpeiTre ckoOoK.
Koaddumuenr.
[TomoOHBIE criaraemsie.
Pemenue ypaBHEHUH.
Pemenne HecnoXHBIX 3ajjad Ha JABM)KEHHE B IPOTUBOMOJIONKHBIX
HaIpPAaBJICHUAX, B OJHOM HAaIPaBJICHUH, IBUJKEHUE 110 PEKE M0 TEUEHUIO
U TpOoTUB TeueHHs. PemieHuwe 3a7ady Ha COBMECTHYIO paboTy.
ITpumeHeHue apolOeil mpu peleHny 3aaay.

arONE

184

10.

KoopanHaThbl Ha MJI0CKOCTH
[TepnieHiuKyNIsIpHBIE IPSIMBIE.
[TapamiensHble psIMBIE.
KoopnunaTHas I10CKOCTb.
Cronbyarble 1uarpaMMsl.
I'paduxmu.

agrwbdE
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11.

IloBTOpPEHME
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