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TlosicHUTEIBLHASA 3aIIMCKA.

[Iporpamma yuebGHOro mpeamera «Ainrebpa» s ydamuxcs /-9 KiIaccoB COCTaBlieHa B

COOTBECTCTBHH C OCHOBHBIMHU ITIOJIOXKCHHUAMU (bez[epaanoro rocyaapCTBE€HHOI'O O6pa3OBaTeJ'IBHOFO

CTaHJapTa U Ha OCHOBC CJICAYIOIUX HOPMATUBHBIX JOKYMCHTOB!

®denepanbhbiii 3akoH «O06 obpazoBanuu B Poccutickoit deaepammm» ot 29.12.2012 roma Ne 273;
[Ipuka3z MunucrepcTBa obpazoBanus u Hayku Poccuiickorr @enepamuu ot 17.12.2010 Ne 1897
«O0 ytBepxacHUH (PenepalTbHOTO TOCYJapPCTBEHHOTO 00pa30BaTebHOTO CTaHIapTa OCHOBHOTO
o0u1ero 00pa3oBaHus» C MOCIEAYIOIUMY U3MEHEHUSMH;

OcHoBHas 00pa3oBaTeNbHas TPOrpaMMbl OCHOBHOTO 00miero oopazopanust MOAY «JIumeit Nol»
[Tpuxaz MunucrepctBa npocBemienuss Poccuiickoii @enepanmu Ne 233 ot 08.05.2019 «O
BHGCEHUM WM3MCHCHHIM B  (elepalibHBI  TepeueHb Y4eOHHWKOB, PEKOMEHIYyEeMBIX K
UCIIOJIb30BAaHUIO  TPU  pealu3allud  HMMEIOUIUX  TOCYJNApCTBEHHYIO  aKKpPEIUTAIUIO
00pa3oBaTeNbHbIX MPOrpaMM HAYallbHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero ooIero
o0Opa3oBaHus, yTBepKAEHHBIX MuHHUCTEpCTBOM npocBeleHus: Poccuiickoit penepanuu ot 28.12

2018r. No345»

HpOI[OJ'DKI/ITCJ'ILHOCTB yqe6Hor0 roga B JIMLECC COCTABJIACT 35 y‘IC6HHX HEACIIb, BKIIOYasd 2 HCOCIN

MPOMEXYTOUHON (ceMecTpoBOW U TMepeBOMHOM) arTecTanmuu. [IpoMexyTodyHas —arTecTanus

npoBoauTcst B cooTBercTBUM ¢ [lomoxkennem «O Qopmax, MEPUOTUYHOCTH U TIOPSAKE TEKYIIETO

KOHTpOJISI ycrieBaeMOoCcTH U mpoMexxytouHoit arrectauun MOAY «Jluneit Nel» I'O r. Hedrekamck

Pecny6nuku bamkopTocTtany, yrBep:KIeHHbIM puka3zoM aupektopa 13.10.2015 r. Ne 296

[IporpaMmMa opueHTHpOBaHa Ha UCIIOJIb30BAHUE YUEOHO-METOINYECKOTO KOMITJIEKTA!

1.

Mamemamuxa: mporpammsbl: 5-9 Kiaccel C yriayOleHHbIM H3ydeHHeM MmaremaTtuku/ A.l.
Mepansk, B.b. [lononckuit, M.C. Slkup, E.B. Byniko. — Benrtana - I'pag, 2014

Anrebpa: 7 kiacc: yaeOHHK TSl ydarmmxcs o0meo0pa3oBarenbHbIX yupexaeHui. A.I'. Mep3isk,
B.M. IlomsikoB. — M. Benrana - I'pad, 2017.

Anrebpa: 8 kiacc: yueOHUK Ui yyamuxcs o01ieoopa3oBarenbHbIX yupexaeHuil. A.I'. Mep3isk,
B.M. IlonsikoB. — M. Bentana - I'pad, 2017.

Anrebpa: 9 knacc: yaeOHHK /TSl ydarmmxcst o0reo0pa3zoBarenbHbIX yupexaeHuid. A.I'. Mep3isk,
B.M. IlomnsikoB. — M. Benrana - I'pad, 2017.

Anrebpa: 7 KJlacc: caMOCTOSATENbHbIE W KOHTPOJIbHBIE DPA0OTHL: MocoOMe JUIsd ydaluxcs
o0mieo0Opa3oBarenbHbIX opranuzanuii/ A.I'. Mep3nsk, B.b. Ilonouckuii, E.M, PabunoBuy u ap. —

M.: Benrana - I'pad, 2016
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10.

Anrebpa: 8 KJlacc: caMOCTOSATENbHbIE W KOHTPOJIbHBIE DPAOOTHL: MOCOOME Ui y4alluxcs

o0meoOpa3oBarenbHbIX opranuzanmii/ A.I'. Mep3nsk, B.b. Ilononckuii, E.M, PabunoBuy u ap.

M.: Benrana - I'pad, 2016

Anrebpa: 9 kimacc: caMOCTOSITENbHBbIE M KOHTPOJbHBIE pPAaOOTHI: mHocobue uid ydaumxcs

obmieoOpazoBarenbHbIx opranuzanuii/ A.I'. Mep3nsk, B.b. [Tononckwuii, E.M, Pabunosuu u jp.
M.: Benrana - I'pad, 2016
Anrebpa: 7 xnacc: meroamueckoe nocodue / E.B. bymko, A.I'. mep3nsik, B.b. [Tonouckuii u ap.
M.: Benrana - I'pad, 2015
Aunrebpa: 8 kimacc: meroguueckoe nmocooue / E.B. bytko, A.I'. mep3isxk, B.b. Tlononckuii u nip.
M.: Benrana - I'pad, 2015
Anrebpa: 9 xnacc: meroamueckoe nocoodue / E.B. bynko, A.I'. mep3isik, B.b. [Tononckuii u ap.

M.: Benrana - I'pad, 2015

N3ydenne anreOpsl B 7-9 Kilaccax HaIlpaBJICHO HA JOCTHIKEHHUE CIICTYIONINX IeJIeii:

[TpomoKUTh OBIIAZICHWE CHCTEMOW 3HAHWA W YMEHHH, HEOOXOIWMBIX JUIS MPUMEHEHHS

HpaKTquCKOﬁ ACATCIIBHOCTH, U3YUCHU CMCIKHBIX JUCHUIIINH, IPOAOJIZKCHHU A O6pa3OBaHI/IH.

[TpomOIKUTh HHTEIJIEKTYAIbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JTMUYHOCTH, HEOOXOTUMBIX
YeJIOBEKY /ISl TMOJIHOLICHHOW H3HU B COBPEMEHHOM OOILIECTBE; ICHOCTH M TOUHOCTH MBICIIH,
KPUTUYHOCTH MBIIUIEHHS, HMHTYULIUH, JOTMYECKOTO MBIIIICHHUS, 3JIEMEHTOB aJlTOPUTMUYECKON
KYJIBTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIIOCOOHOCTH K MTPEOOJIECHUIO TPYIHOCTEH;
dopmHpoBaHUE MpeACTaBICHUH 00 UAEIX U METOJIaX MaTeMAaTUKU KaK YHUBEPCAIBbHOTO SI3bIKa
HAyKH U TEXHUKH, CPEACTBA MOJIETUPOBAHUS SIBJICHUI U MTPOLIECCOB;

Bocnuranue KyabTypbl INYHOCTH, OTHOIIEHHE K MaTEMAaTUKE KaK K YaCTH OOIIeUeIOBEeUECcKOil

KYJIbTYpbI, IOHUMaHUE 3HAUUMOCTH anreOpbl A HayYHO-TEXHUUYECKOT0 Mporpecca.

HpezmonaraeTCﬂ pcain30oBaThb KOMHCTCHTHOCTHLIﬁ, JIJMYHOCTHO OpI/IeHTI/IpOBaHHI)II\/JI, I[Cf[TCJIBHOCTHBIﬁ

IMOAXO0/Abl, KOTOPEBIC OIIPEACIIAIOT 3aJaYn O6y‘leHI/I$IZ

npuoOpeTeHue 3HaHUM W yMEHUW A HMCHOJb30BaHUS B INMPAKTUYECKOW AESITETbHOCTH M
IIOBCEIHEBHOM JKU3HH;

OBJIaJIEHUE CIIOCOOaMHU MO3HABATENbHOM, HH(OPMAIIMOHHO-KOMMYHHUKATUBHOM, pe(IeKCUBHOMN
JESTEIbHOCTH

OCBOGHHME  II03HABaTEeNbHOW, MH(MOPMAIIMOHHOM, KOMMYHHUKAaTHBHOH, peQIieKCUBHON
KOMIIETEHIUSIMU;

OCBOGHHE OOILEKYJIbTYPHOM, MPAKTUYECKOH MaTeMaTH4eCKOH, COLUMaIbHO-THYHOCTHOU

KOMIIECTCHIHUAMU, YTO MPEAIIOIaracT:



0buekyibmypHylo  komnemenmuocms ((OpMHUpPOBAHHE TMPEACTABICHUM 00 UICSIX W METOoAax
MAaTeMaTUKH, O MATEMATUKE KAK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJECIUPOBAHUS SBICHUN U
MPOIIECCOB);

NPAKMUYECKYI0 MAMEeMAMUYecKyro KomnemeHmuocms (OBIIAJICHUE S3BIKOM aiareOpbl B YCTHOM U
MUCbMEHHON (hopMe; anreOpanvdecKUMHU 3HAHWSIMH W yYMEHUSMH, HEOOXOIMMBIMU IS M3y4EHUS
IIKOJIBHBIX €CTECTBEHHO - HAYYHBIX JUCUHUIUIAH, MOJYYEHUE LIKOJbHUKAMU KOHKPETHBIX 3HAHUU O
GYHKIUSAX KaK BKHEUIEH MaTeMAaTUYECKOW MOJICIH JIJIsl OTIMCAHUS M MICCIICTIOBAHMS Pa3HOOOPA3HBIX
MPOIECCOB, OBIAJICHUE MPAKTUYECKUMHU HAaBbIKAMH MOCTPOCHUSI MATEMATUUECKUX MOJICNICH peaTbHbIX
CUTYaIHil)

COYUANILHO-TUYHOCIMHYIO KOMnemeHmuocms (Pa3BUTHE JOTUYECKOTO MBIIUICHUS, aJrOPUTMUYECKON
KYJIBTYPBI, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, MHTYUIIUHU, KOTOPbIE HEOOXOIUMBI ISl TIPOAOKECHUS
oOpa3oBaHHsl W i1 CaMOCTOSITENIBHOM  JesTeNbHOCTH, (OPMUPOBAHHUE YMEHHS TMPOBOJIUTH
apryMeHTaIlMI0 CBOETO BBIOOpA WM XOAa PELICHHUS 3aJauyd; BOCIHUTAHUE CPEICTBAMU MaTEeMaTHKU

KYJIbTYpPbI JINYHOCTU Y€pPe3 3HAKOMCTBO C UCTOpUEN anredpsl).

2. [Inanupyemble pe3yJbTaThl
2.1 JInuHOCTHBIE Pe3yabTaThI:

e Poccuiickasi rpakaaHcKasi HIEHTUYHOCTh (MMaTpUOTU3M, yBakeHHEe K OTeuecTBy, K IPOILUIOMY
M HACTOSIIEMY MHOTOHAIMOHAIBHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JOJTa MEpe
Ponunoii, unentudukanus ceds B KauecTBe TpaxkaaHnHa Poccun, cyOBeKTHBHAs 3HAUMMOCTD
MCIOJIb30BaHUS PYCCKOTO s3bIKA U S3BIKOB Hapo10B Poccuu, 0co3HaHME U OIyIIEHUE JIUYHOCTHOM
COMPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHWE STHUYECKOW MPUHAJICKHOCTH,
3HaHUE HMCTOPHH, SA3bIKA, KYJIBTYpPhl CBOETO HApoOJia, CBOETO Kpasi, OCHOB KYJbTYPHOT'O HACJEIMs
HaposoB Poccun u yenoBeyecTBa (MACHTUYHOCTH YEIOBEKA C POCCHIMCKONW MHOTOHAIMOHAIBHOM
KYJIbTYPOH, CONPUYACTHOCTh MCTOPUM HApPOJOB M TOCYIApPCTB, HAXOIMBIIUXCS Ha TEPPUTOPHUH
coBpemeHHOU Poccun). Oco3HaHHOE, YBAXKUTEIHHOE U I0OPOKEIATEIbHOE OTHOIIIEHNE K HCTOPHH,
KYJbTYypE, PEJINTUHN, TPAIULIMAM, SI3bIKaM, IEHHOCTAM Hapo10B Poccun n Hapo10B Mupa.

e ['OTOBHOCTh M CHOCOOHOCTh YyYaIIMXCS K CaMOPa3BUTHUIO U CaMOOOpa30BaHHIO Ha OCHOBE
MOTHUBAIIMK K OOYYCHHIO W TIO3HAHWIO; TOTOBHOCTh M CIOCOOHOCTH K OCO3HAHHOMY BBIOOPY M
MMOCTPOCHUIO JallbHEHIIeH WHAWBUYyaTbHOW TPAaeKTOpUM OOpa3oBaHUs HAa 0a3e OPHUEHTHPOBKHU B
Mupe npodeccuii U TpodeCCHOHATBHBIX MPEANOYTSHHM, C YYETOM yYCTONYMBBIX MO3HABATEIHHBIX
HUHTEPECOB.

e Pa3BuToe MOpambHOE CO3HAHHE W KOMIIETEHTHOCTh B PEUICHHH MOPAIbHBIX MpoOjeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (OpPMHUpPOBAHME HPABCTBEHHBIX UYBCTB W HPABCTBEHHOIO
MOBE/CHUS, OCO3HAHHOIO M OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHBIM IIOCTYIIKaM.

C(bOpMI/IpOBaHHOCTL OTBCTCTBCHHOI'0O OTHOLICHHA K YUYCHHUIO;, YBAXHUTCIBHOI'O OTHOIICHUSA K
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TPyZy, HAJIMYKME OIBITA YYaCTHs B COLMAIBHO 3HaYMMOM Tpyzae. Oco3HaHHE 3HAUYEHUS CEMbH B
KU3HH YeJOBeKa MW OOIIEeCTBa, MNPHUHATHE IIEHHOCTH CEMEHHON JKU3HHU, YBa)KUTEIBHOE U
3a00TJIMBOE OTHOLIEHHUE K YIEHaM CBOEH ceMbH.

e CdopMHPOBAHHOCTH IIEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HayKd M OOLIECTBEHHOM NPAKTUKH, YUYUTHIBAIOIIEIO COLMAIBHOE, KYJIbTYPHOE,
A3BIKOBOE, IyXOBHOE MHOI000pa3ue COBPEMEHHOI0 MHpa.

e Oco3HaHHOE, YBa)XUTEJIbHOE M JO0OpOXKEIaTeabHOE OTHOLICHHE K JPYroMy 4YelIOBEKY, €ro
MHEHMIO, MHPOBO33PEHMIO, KYJIbTYpe, S3bIKy, Bepe, I'pakJaHCKOW mo3uuuu. ['OTOBHOCTH U
CIOCOOHOCTH BECTH IUAJIOT C IPYTUMHU JIFOJbMH U JIOCTUTaTh B HEM B3aMMOIIOHUMAaHUSI.

e (OCBOEHHOCTb COLMAJIIBHBIX HOPM, IpaBWJI MOBEAEHUs, pojed U (GopM colualbHON KHU3HU B
rpynnax u cooOuecTBax.

e [lenocTHOE BOCHPUATHE OKPYKAIOLIETO MUPA, IPEACTABICHUS 00 HCTOPUU Pa3BUTHS
MaTeMaTHYECKOTO 3HAHUS, POJIM MAaTEMATUKU B CHCTEME 3HAHUH;

e CdopMHPOBAHHOCTB IIEHHOCTHU 3JJOPOBOTO U OE30MIACHOTO 00pa3a )KU3HHU;

e CdopMHPOBAHHOCTE OCHOB 3KOJIOTMYECKOH KYJBTYpbl, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIJICHHS;

2.2 MeTanpeaMeTHbIE Pe3yJbTaThI:

MertanpeameTHble pe3yiabTaThl BKIOYAIOT OCBOEHHBIE YUAITUMHCS MEXIPEIMETHBIC MOHATHS
U YHUBEpCaJlbHbIe yueOHbIe ecTBUS (peryIsTUBHBIC, T03HABATEIbHbIC, KOMMYHUKATHBHBIC).

MesknpeaMeTHbIe NOHATHS
YcnoBueM (GOPMHPOBAHUS MEKIPEAMETHBIX MOHATHUH TaKWX, KaK CHCTeMa, (akT, 3aKOHOMEPHOCTb,
(eHOMeH, aHaIM3, CUHTE3 SBJISIETCS OBJIA/ICHUE YYALIMMHCS OCHOBAaMM YUTATEIbCKONW KOMIIETEHIMH,
puoOpeTeHne HAaBBIKOB PabOTHl ¢ MH(OpMAIMel, yJacTHe B IPOEKTHOM JieATeNbHOCTH. B ocHOBHOM
IIKOJIe TpojoinKaeTcsi pabora mo (popMUPOBAHHUIO W Pa3BUTHIO OCHOB YHTATEIHCKON KOMITETEHIIHH.
VYdammecss OBJaACIOT YTEHHWEM KaK CpEJICTBOM OCYIIECTBICHHS CBOWX JaJbHEHWINNX TUIAHOB:
MIPOJOIDKEHHS 00pa30BaHMsI M CaMOOOPa30BaHMsl, OCO3HAHHOTO TNIAHUPOBAHUS CBOETO aKTYalbHOTO U
NEPCHEKTUBHOIO Kpyra 4TeHHs, B TOM YHUCIE JOCYrOBOr0, MOJArOTOBKH K TPYIOBOW M COLMATBHOMN
JEeSITeTPHOCTH.

[Tpu m3ydyeHun anreOppl, ydamiydecs YCOBEPUIEHCTBYIOT NPHOOpETEHHbIE HAaBBIKM PabOThI C
uHpopmanuelr u momomHAT uxX. OHM cMoOryT paboTarb C TeKCTaMH, MpeoOpa3oBbIBaTh U
MHTEPIPETHUPOBATH COAEPXKAIYIOCS B HUX HH(POPMAIUIO, B TOM YHCIIE:

* CHCTEeMaTHU3UPOBaTh, COMNOCTABIIATh, AHAIU3UPOBaTh, O0OOIIATH W HHTEPIPETUPOBATH

UHPOPMAIINIO, COACPIKANTYIOCS B TOTOBBIX HH()OPMAIIHOHHBIX 00BEKTAX;
* BBIICJIATH TJIaBHYIO M HM30BITOYHYIO WH(OPMALMIO, BBINOIHATH CMBICIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (DAKTOB, MBICIICH; MPEACTAaBIATh MH(OPMAIMIO B CXKATOM ciIoBecHOU ¢opme (B

BHUJIC TUIaHA WJIA TE3WCOB) W B HAIVBIJIHO-CUMBOJWYECKOH ¢dopme (B BHAC TaOMII,
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rpadMUecKux CXeM W JuarpaMM, KapT MOHSATHH — KOHIENTYAJbHBIX JUArpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TAOJIHIIBI, CXEMBI, JHATPAMMBbl, TEKCTHI.

B xone u3yueHwus, yqanipecs IpruoOpETYT OIBIT MPOCSKTHOM EATEILHOCTH Kak 0c000H (hopMBI
yueOHOW  paboThl, CIOCOOCTBYIOIICH BOCIHUTAHUIO  CAMOCTOSITEIIBHOCTH, HWHHIIMATUBHOCTH,
OTBETCTBCHHOCTH, IOBBIMICHHIO MOTHBAIMA W SPPEKTUBHOCTH YUYCOHOW ICATEIBHOCTH; B XOJC
peanu3alii  HCXOJHOTO 3aMbiCjia Ha TMPAKTHYECKOM YPOBHE OBJIAJACIOT yMEHHEM BBIOMPATH
aJIcKBaTHBIC CTOSIICH 3aJadye CpelCcTBA, NMPUHUMATh PEIICHHS, B TOM YHUCIE M B CHUTYaIHsIX
HeompenesieHHocTH. OHM ToJydaT BO3MOXHOCTH Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJIBKHX
BapHaHTOB PCIICHHI, K MOWCKY HECTaHIAPTHBIX PEIICHUH, MOMCKY M OCYIIECTBICHUIO HambOoliee
MIPUEMIIEMOTO PEIICHHUS.

Beinenatorcs  Tpu  IpyINnbl  YHUBEPCAIbHBIX — Y4EOHBIX  JIGHCTBHH:  peryisiTUBHbIE,
[I03HABATEJIbHbIE, KOMMYHUKATHUBHBIE.
Perynastusueie YY ]|

1. VYmMeHue caMOCTOATENBHO ONPEACIITh e 00yUeHHsI, CTABUTh U (POPMYIUPOBATH HOBBIC
3ajaud B yuyeOe U I03HABaTENbHOM JESITEIbHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHl CBOEH
[103HABATEJIbHOW JEATEIbHOCTH. Y YAIUICA CMOXKET:
® AHAJIM3UPOBATH CYIIECTBYIOLIUE U IIJIAHUPOBAThH Oyayline 00pa3oBaTeNIbHbBIE PE3YIIbTATHI;
® UJIEHTU(DHUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIATH TJIABHYIO MPOOJIeMY;
e BBUIBUraTh BEPCUM pEIICHUS MpoOieMbl, (OpPMYyIUPOBAaTh THMIOTE3bI, MPEIBOCXUIIATH
KOHEUYHBIN pe3yJIbTaT;

® CTaBUTh LENb JIEATEIbHOCTH HA OCHOBE OINPEIENEHHOW MNpoOjemMbl U CYIIECTBYIOIIMX
BO3MO>KHOCTEM;

e (QopMmynupoBarh Yy4eOHble 3aJaud KakK Iard JOCTM)KEHHsS T[IOCTaBJICHHOM 1ienu
NESTENIBHOCTH;

e 00OCHOBBIBaTh 1I€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CChIJIKAMU Ha LIEHHOCTH, yKa3blBas U

000CHOBBIBAS JIOTHYECKYIO MOCJIE0BATEILHOCTD 11T 0B.

2. YMeHHME CaMOCTOSITEIbHO IUIAHUPOBATh IIYTH JOCTHXKEHMS IIeNieil, B TOM 4MHCIe
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh HauOosiee 3()PEeKTUBHBIE CHOCOOBI pelIeHHs Y4YeOHBIX U
MO3HaBaTEeIbHBIX 3a7a4. Y YaIluicsa CMOXKET:

® OmpenensaTb HEOOXOAMMBIE IEHCTBUS B COOTBETCTBUM C Y4eOHOM M TIO3HABATEIbHON

3a/layeil U COCTaBIATh AJITOPUTM MX BBIOJTHEHHUS;

e 00OCHOBBIBaTh M OCYIIECTBIISITh BBIOOp HauOosiee >PQPEKTUBHBIX CHOCOOOB pelIeHus

y4eOHBIX M MMO3HABATENbHBIX 337a4;

e OMNpeAensiTh/Hax0quTh, B TOM 4YHCIE W3 MPEAJOKEHHBIX BApUAHTOB, YCJIOBHUS IS

BBITIOJTHEHUS YI€OHOU U MMO3HABATENBHON 3a1a4K;



3.

BBICTpauBaTh )KM3HEHHbBIE TUIaHbI HA KPATKOCPOUHOE OyyIlIee;

BBIOMpATh U3 MPEITIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIHHO MCKATh CPEACTBA/PECYPCHI ISt
pelIeHus 3a/1a4k/TOCTHKEHUS eI ;

COCTABIIATH IJIAH PEIICHHsI TPOOJIeMBbI (BBIIOTHEHUS TIPOEKTA, POBEICHHS UCCIICAOBAHMS);
OTIpeNIeNIATh TOTEHIMAJIbHBIC 3aTPYAHEHUS NpPU pPEUIeHHH y4eOHOW W TO3HaBaTEIbHOM
3a/1a4d U HaXOJUTh CPEACTBA JJIsl UX YCTPAHEHUS,

OIMCHIBATH CBOW OMBIT, OQOPMIISISL €To JUISl TIepeiayn IPYTUM JIIOISIM B BUJE TEXHOJIOTUU
penIeHusl NTPaKTUYECKHX 3a/1a4 ONPEJEICHHOr0 Kiacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

YMeHHe COOTHOCHTH CBOM ﬂeﬁCTBHH C INUIAHUPYEMBbIMU DPE3YyJIbTaTaMU, OCYHICCTBJIATH

KOHTPOJIb CBOEH JIEATEIIbHOCTH B MPOILIECCE TOCTIKEHHS PEe3yibTaTa, ONpeeiTh CIIOCOObI AeHCTBUI

B paMKax IPEIJIOKEHHBIX YCIIOBUN U TpeOOBAaHUMN, KOPPEKTUPOBATh CBOM JEUCTBUS B COOTBETCTBUU C

CUTyaluen. Ydamuncs CMOXKET:

4.

ONpEIENATh COBMECTHO C II€AaroroM M CBEPCTHUKAMM KPUTEpPUU ILIAHUPYEMBIX
Pe3yabTaTOB U KPUTEPUH OLIEHKU CBOEH y4eOHO! AEATeNbHOCTH;

CUCTEMATU3UpPOBaTh (B TOM YHCJIE BHIOMpATh MPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
pE3yJIBTaTOB U OLICHKU CBOEH JEATEIIBHOCTH;

oTOMpaTh HMHCTPYMEHTBHI JUIsl OLIEHUMBAaHUS CBOEM  JI€ATEIbHOCTH, OCYILECTBISAThH
CaMOKOHTPOJIb CBOEH JIeSITEIbHOCTH B PAMKaX MPeUI0KEHHBIX YCIOBHH U TpeOOBaHMIA;
OLICHUBATh CBOKO JCATEIBHOCTb, APIYMEHTHUPYS NPUYMHBI JOCTHKEHUS WIM OTCYTCTBUSA
IIJIAHUPYEMOI'O PE3yNbTaTa;

HaXO/UTh JOCTaTOYHBIE CPEJICTBA JJIs BBINOJHEHHsS Y4eOHBIX ACHCTBUI B M3MEHSIOIIEHCS
CUTYallM WIH IIPU OTCYTCTBUHU ILUIAHUPYEMOIO pe3yibTaTa;

pa0oTasi 1Mo CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYLIYIO JEATEIBHOCTh HAa OCHOBE
aHalnM3a W3MEHEHMM CHUTyalud JUId IIOJIYYEHHUS 3allJIJaHUPOBAHHBIX XapaKTEPUCTUK
pe3yJbTara;

CBEpATh CBOM JEUCTBUS C LENbI0 W, NPU HEOOXOJUMOCTH, HCIPABIATH OLINOKH
CaMOCTOSITEIILHO.

VYMenmne OICHUBAThH IIPAaBHUJIbHOCTb BBIIIOJTHCHUA y‘—IC6HOI71 3aJa4u, COOCTBEHHEIC

BO3MOXHOCTH €€ PCIICHUA. VYyanuiics cMOXeT:

OTIpeIeIIATh KPUTEPUH MPABUILHOCTHU BBIMOJIHEHUS yUeOHOU 3a/1auH;

aHAJIM3UPOBaTh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHUs IJis
BBINOJIHEHUS YUeOHOM 3a/1auu;

CBOOOJHO IMOJIb30BaThCs BHIPAOOTAHHBIMU KPUTEPHSMH OLIEHKH U CaMOOLIEHKH, UCXOJs U3

[[ETH U UMEIOITUXCS CPEJICTB, pa3indasi pe3yJIbTaT U CIIOCOObI IEHCTBUI;



5.

OLICHUBATh MPOAYKT CBOEH JEATENIBHOCTH IO 3aJaHHBIM MM  CaMOCTOSITEIbHO
oTpesieIeHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEJIBIO JESTEIbHOCTH;

00OCHOBBIBaTh JOCTHKUMOCTH II€JI Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHX PECYpPCOB U
JOCTYIHBIX BHEIIHUX PECYPCOB;

(buKCUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

Bnanenue ocHoBaMu CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHUS PEIIEHUN U OCYILECTBICHUS

OCO3HAHHOTO BBIOOpA B YU4EOHOU ¥ IMO3HABATEIHHON. Y UaIHIICS CMOXKET:

HaOII0aTh U aHAIU3UPOBATh COOCTBEHHYIO YUEOHYIO U IO3HABATEIbHYIO JIESATENbHOCTh U
JEATEIBbHOCTD IPYTUX y4YalIUuXCs B IPOLIECCE B3aUMOIIPOBEPKH;

COOTHOCUTbH pEajbHblE U IUIAHUPYEMbIE PE3YyJbTaThl MHAMBHUIYaJIbHON 00pa3oBaTeNbHON
NEeSATEIbHOCTH U JI€JaTh BBIBOJIBI;

IIPUHUMATD PEIlIEHUE B YYEOHON CUTYallMl U HECTH 32 HETO OTBETCTBEHHOCTH;
CaMOCTOSITENILHO OIPENENATh IPUYMHBI CBOETO YCIeXa WM Heyclexa U HaXOAUTh CIOCOOBI
BBIX0/1a U3 CUTyallu! HEYyCIEeXa;

OIIpeAEIATh, KaKUE JEHCTBUS 0 PELICHUI0 yueOHO! 3a/1auM UM apaMeTphl 3TUX JAeUCTBUI
MIPUBEJIN K MTOJIYYEHUIO UMEIOLIETocs MPOAYKTa yueOHO! JAesITEIbHOCTH;

JEMOHCTPHPOBATh NPHUEMBI  PETYISIUU  NCUXO(PU3HOJIOTHUSCKAX/  AIMOIMOHAIBHBIX

COCTOSIHUM JJI1 JOCTUXKECHU A Bq)(l)eKTa YCIIOKOCHU A, BOCCTAHOBJICHU A, aAKTUBU3allHUHU.

ITo3znaBartenbHbIe YY [

6.

YMmenue ONpPCACIIATL TOHATHA, CO3AaBaTb O606H.[CHI/I$I, YCTaHaBJIMBATL AHAJIOTUH,

KJIaCCU(UIIUPOBATh, CAaMOCTOSITENIbHO BbIOMpATh OCHOBAaHUS M KPUTEPUH Ui Kilaccuukaiuw,

YCTaHaBJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYCCKOC PACCYKIACHUC, YMO3AKIIIOYCHHUE

M eN1aTh BBIBOJIGI. Y Yalllliics CMOMXKET:

HO)I6I/IpaTB CJIOBa, CONMOAYMHCHHBIC KIIOYCBOMY CJIOBY, OIPECACIIAIOMMNE €TI0 IMPU3HAKHU U

CBOICTBA;

BBICTPAMBATh JIOTHUECKYIO IETI0YKY, COCTOSAIIYIO M3 KIFOYEBOTO CIIOBA M COIOTYMHEHHBIX
€My CJIOB;

BBIJICJIATH OOIIMN MPU3HAK JABYX UM HECKOJIBKUX MPEIMETOB, WIH SBJICHUN U OOBACHATH UX
CXOJICTBO;

O0BETUHATH NMPEAMETH U SIBIICHHUS B TPYMIBI MO ONPEACICHHBIM IpPU3HAKaM, CPaBHUBATh,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

BBIJICIISTD SIBJIEHUE U3 OOLIETO psifa APYrUX sIBICHUN;

OIpeNieNIATh OOCTOATENbCTBA, KOTOPHIE IMPEIIIECTBOBAINM BO3HHUKHOBEHHUIO CBSI3U MEXKIY
SABIICHUSIMUA, M3 HHUX BBIICIATH OIpPEICINSAIONINe, CIOCOOHBIE OBITh MPUYMHON IaHHOTO

SAIBJICHUS, BBIABIIATH IIPUYKWHBI U CIICACTBUA ﬂBJ'IGHPIfI;



7.

CTPOHUTH PACCYXJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHUSM M OT YaCTHBIX
SIBJICHUH K OOITMM 3aKOHOMEPHOCTSIM;

CTPOUTh PACCYXKJICHHE HAa OCHOBE CPAaBHEHHUS IPEIMETOB M SIBJICHUH, BBIACISS MPH 3TOM
o01re MpU3HAaKY;

M3JIaraTh MOJIYYCHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PEIIacMOi 3a/1a4u;
CaMOCTOSITEJIbHO YKa3bIBaTh Ha MH(OPMAIMIO, HY)KIAIONIYIOCS B IMPOBEPKE, IpeyiaraTh 1
MIPUMEHSITH CITIOCOO MPOBEPKH JIOCTOBEPHOCTH MH(POPMAITUH;

OOBSICHATH SIBJICHUS, MTPOLIECCHI, CBSI3U M OTHOIIICHUS, BBIABIISIEMbIC B X0/I¢ MTO3HABATEIIBHON
M UCCIIEIOBATENBCKON IEITENHHOCTH;

BBISIBIIAITh M HA3bIBaTh IPHYUHBI COOBITHS, SIBIICHHS, CAMOCTOSTEIBHO OCYIISCTBIISSA
MIPUYUHHO-CJICICTBEHHBIN aHAJIN3;

JIeJIaTh BBIBOJ] HA OCHOBE KPUTHUYECKOI'O aHAIW3a Pa3HbIX TOYEK 3PEHHUs, MOATBEPIKIAThH
BBIBOJI COOCTBEHHOW apryMEHTAIMEH WJIH CAMOCTOSITEIIBHO TIOyYCHHBIMU JTAHHBIMHU.

Ymenue Co3aaBaTb, IPUMCHATL U Hp606p330BI>IBaTI) 3HAaK U CMMBOJIbI, MOACIN U CXCMBI

JJI1 pCIICHUSA y‘le6HbIX H IIO3HABAaTCJIbHBIX 3aJa4. anumﬁc;{ CMOXKCT:

0003HaYaTh CHUMBOJIOM M 3HAKOM TIPEAMET HJIH SIBIICHHE;

OTIPEJIENIATh JIOTHUECKUE CBSI3M MEXAY NpPEAMETaMU WM SIBICHUSAMH, 0003HAYaTh JaHHbIC
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

CO03/1aBaTh a0CTPAKTHBII WU pealbHbIN 00pa3 MpeaMeTa WK SIBJICHUS;

CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBHUH 3aJ]a4il M/WIH CTII0c00a €€ pelieHus;

co3llaBaTh BepOalbHbIe, BEIIECTBEHHbIE W HMH()OPMAIMOHHBIE MOJEIU C BBIJCIEHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa /ISl OmpeieNieHHus crmocoba pemieHus 3aaadl B
COOTBETCTBUU C CUTYallUEH;

peoOpa3oBhIBAaTh MOJAEIH C IIETBIO BBISIBICHHS OOIIMX 3aKOHOB, OMPEIEISIONINX TaHHYIO
IPEeIMETHYIO0 00J1acTh;

MEPEBOIUTh CIIOKHYIO IO COCTaBy HH(OPMAIUI0 U3 TPapUUECKOro IPEICTABICHUS B
TEKCTOBOE, U HA000POT;

CTPOUTH CXEMY, aJITOPUTM JICHCTBHUS, WCIPABIATh WM BOCCTAHABIMBATH HEW3BECTHBIN
paHee aJropuTM Ha OCHOBE MMEIOLIerocs 3HaHHs 00 00beKTe, K KOTOPOMY NMPUMEHSETCS
AJITOPUTM;

CTPOUTH JI0KA3aTENILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;
aHAM3UPOBATH/pedICKCUPOBATh OMBIT Pa3padOTKU M peaju3alui Y4eOHOTO IPOEKTa,
HCCIIEZIOBAaHMUsI Ha OCHOBE MpPEIOKEHHOM MpOOJIEMHON CHUTYyallMH, MOCTAaBICHHOHN Ienu
W/WIH 331aHHBIX KPUTEPUEB OLICHKHU MPOAYKTa/pe3ypTaTa.

CMBICIIOBOE UTEHUE. YYalTUNCI CMOYXKET:
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9.

HaxOJIUTh B TEKCTE TpeOyemyro HH(OPMAITHIO;

OPHUEHTHUPOBATLCA B COACPKAHUU TEKCTA, IIOHUMATh LIEJIOCTHBI CMBICH, CTPYKTYPUPOBATH
TEKCT;

yCTaHABIIMBATh B3AUMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBICHHH, TPOIIECCOB;
PE3IOMUPOBATh TTIABHYIO UCIO0 TEKCTA,

peoOpa3oBHIBaTh, HHTEPIPETHPOBATH TEKCT (XYI0’KECTBEHHBIN U HEXY/J0’KECTBEHHBIN );
KPUTHYECKH OIICHUBATh COJICPIKaHue U (OpMY TEKCTa.

q)OpMI/IpOBaHI/Ie U Pa3BUTUC OKOJIOTMYCCKOTO MbBINUICHHUA, YMCHUC INPUMCHATL €ro B

HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ, COHHaHBHOﬁ IMPAKTUKEC H HpO(i)eCCHOHaHBHOﬁ OpHECHTAlHU.

Yyammuicst CMOKeT:

OIIPEAEIIATh CBOE OTHOLIEHUE K IIPUPOIHON CPELE;
IIPOBOJIUTH IIPUYMHHBIN U BEPOSATHOCTHBIN AHAJIN3 dKOJIOTHYECKUX CUTYyalUi;
MIPOTHO3UPOBATh U3MEHEHHUSI CUTYallMU MIPH CMEHE JIEHCTBHUS OJHOTO (aKTopa Ha ACHUCTBHUE

apyroro ¢akTopa;

10. PazButne MOTHUBAIIMK K OBJIaJACHHIO Ky.]'IbTypOﬁ AKTUBHOI'O HMCIIOJIB30BaHUA CHOBapeﬁ n

APYTrux MOUCKOBBIX CUCTCM. Yuyanuiicss CMOXeT:

OIpCaACIIATh HCO6XO,Z[I/IMBIG KIIKOYCBBIC ITOMCKOBLIC CJI0OBA U 3aIIPOCHI;

OCYHICCTBJIATDH B3aHMOﬂeﬁCTBHe C 3JICKTPOHHBIMU IMONCKOBBIMH CUCTCMAMU, CJIIOBAPsSMHU,
(1)0pMI/IpOBaTI> MHOXCECTBCHHYIO BBI60pKy N3 IMOMCKOBBIX UCTOYHHUKOB JJIA O6’I)€KTI/IBI/ISaHI/II/I
PE3YJIbTATOB ITIOUCKA,

COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAThI IOUCKA CO CBOCH JEITEIBHOCTRIO.

KommyHukatusubie YY /|

11.

VYMmenue OpTraHHU30BbLIBATH y‘-Ie6HOC COTPYAHHUYECTBO U COBMCCTHYIO HCATCIBHOCTH C

YUYUTCIIEM U CBCPCTHUKAMMU; pa6OTaTB WHIAWBHUAYAJIbHO W B I'PyNIIC: HAXOIUTH 06]]_[66 peuieHue "

paspeiaarb KOH(I)J'II/IKTLI Ha OCHOBE COIJIaCOBaHMS MO3ULIUHA U yd€Ta HUHTCPCCOB; (bOpMYJ'II/IpOBaTL,

apryMEHTHUPOBAaTh U OTCTaNBAaTh CBOE MHEHHE. Y YAIUICS CMOXKET:

OIPEACIIATE BO3BMOXKHBIC POJIU B COBMECTHOM ACATCIIBHOCTH,
HUrpaTtb OpecACJICHHYIO POJIb B COBMECTHOM JACATCIIbHOCTH,

MPUHUMATD TO3HMINI0 COOECEHUKA, TTOHNMAs TO3UIUI0 JAPYTrOoro, pa3audarh B €ro pedw:

MHCHHUEC, 1O0Ka3aTCIbCTBO, (baKTBI; TUIIOTE3bl, AKCUOMBI, TCOPHUHU,

ONpeeNsATh CBOM JEHCTBUS M JIEHCTBUS NapTHEpa, KOTOpbIE CIOCOOCTBOBAIU HIIU

NpenATCTBOBAIN HpO,[[yKTHBHOﬁ KOMMYHHKAIIUU;

CTPOUTH MO3UTHBHBIC OTHOLICHUS B ITPOLCCCC yLIe6HOI71 M TI03HABaTEIILHOM JACATCIIbHOCTH,

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBAaTh CBOIO TOYKY 3pEHHUSA, B JAMCKYCCUU YMETh
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BBIJIBUTaTh KOHTPApryMEHTHI, Iepepa3upoBaTh CBOIO MBICIIb;
® KPUTHYECKHM OTHOCHTbCA K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €T0;

e [Ipe/ularath aJIbTEPHATUBHOE pEIlIEHHE B KOHQIMKTHOW CUTYallUH;

® BBbIIENATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCUU;

® JIOrOBapHBAaThCS O MIPABUIIAX U BONpPOCcaX Ui 00CYXIAEHUS B COOTBETCTBUU C I1OCTABIECHHON

nepes rpymnnou 3aaayei;

® OpraHu30BBIBAaTh y4eOHOE B3aUMOJIEHCTBUE B IPYIIIIE;

® YCTPaHATh B PaMKax JUAJIOra pa3pbIBbl B KOMMYHUKAIIUH, O0YCIOBICHHBIE HETIOHUMAaHUEM

CO CTOPOHBI cOOECeHHKA 3aJauu, (POPMBI UM COJIEpKAHUS AUAJIOra.

12. YMeHue OCO3HAHHO HCIOJB30BATh PEUYECBBIE CPEICTBA B COOTBETCTBUU C 3aJadyei
KOMMYHMKAIUU I BBIPAKEHUS CBOMX YYBCTB, MbICIEH M NOTPEOHOCTEW A IMJIAHUPOBAHUS U
peryjsililui CBOEH JEATEIIBHOCTH; BIAJCHUE YCTHOM M IIHCBMEHHOW pPEYb), MOHOJIOTMYECKOH
KOHTEKCTHOM peUbl0. YYaluics CMOXKET:

® OIpeessaTh 3ajauy KOMMYHUKAIIMM U B COOTBETCTBUH C HEH OTOMPATh PEUEBBIE CPENICTBA;

® [pEJICTaBISATh B YCTHOM WM NHUCbMEHHOM (opMe pa3BepHYTbI IUIaH COOCTBEHHOM

JESTEIIBHOCTH;
e coOiroAaTh HOPMBI MYOJIMYHON peyH, PETJIAMEHT B MOHOJIOT€ U JTUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOM 3aJa4ei;

e BBICKA3bIBaTh MHEHHE U 3alPAINBATh MHEHUE NIAPTHEPA B PaMKax AUAJIOra;

® [IPUHMMATH PELIEHUE B XOJI€ AHAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® (CO03/1aBaTh MUCHbMEHHBIE «KJIMIIMPOBAHHBIE» W OPUTHHAIBHBIE TEKCTHI C MCIOJIb30BAaHUEM

HEO0OXOJIMMBIX PEUYEBBIX CPEJICTB;

® UCIOJB30BaTh BepOaJbHbIE CpelcTBa (CpeicTBa JIOTMYECKOM CBA3M) MJI  BBIJACIECHUS

CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHS,

® UCIOJIB30BaTh HeBepOalIbHbIE CPEACTBA UM HArJISAHbIE MaTepUalIbl, TOATOTOBIECHHBIE IO

PYKOBOACTBOM YYHUTES;

e JeJaTh OLEHOYHBIM BBIBOJ O JOCTMIKEHUHN LEIM KOMMYHHKAIMU HENOCPEJICTBEHHO ITOCIIE

3aBepIIeHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO.

13. dopMupoBaHHWE M  pa3BUTHE KOMIETEHTHOCTH B  O0JacTH  HCHOJIb30BAHHUS
nH(}OpMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT). Yuamuiics cmoxer:

e [IeJICHANPABIEHHO MCKATh M UCMOJIb30BaTh HH()OPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE JUIS

perieHust yueOHbIX U MPaKTUUECKHUX 3a/1a4 ¢ momoiisto cpeacts UKT;

e BBIOMpATh, CTPOUTH M HCIIOJIB30BaTh a/IeKBaTHYIO MH()OPMAIIMOHHYIO MOJIENb JJIs TIepeiadun

CBOUX MBICICH cpeacTBaMn C€CTCCTBCHHBIX U q)OpMaJ'IBHI)IX SA3BIKOB B COOTBETCTBUU C
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YCJIOBUSAAMU KOMMYHHKAIIUU;

e BbHICIATh HMH(DOPMAIMOHHBIA aCHeKT 3a/Jayd, OMNEepUpOBATh JAHHBIMH, HCIOJb30BaTh
MOJIEb PELICHUS 3a/1a4H;

® UCIOJB30BaTh KOMIBIOTEPHbIE TEXHOJOTUU JJig pelieHuss UHGOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX y‘IC6HBIX 3agad4, B TOM 4YHCJIC. BBIYHCJIICHHC, HAIIMCAHHUC IIMCEM,
COUMHEHUH, TOKJIa0B, pedepaToB, CO3IaHUE PE3CHTALIUN U JIp.;

® UCIOJB30BaTh UHPOPMAITUIO C YIETOM ITHUECKUX M MPABOBBIX HOPM;
co3/1aBaTb HMH(OPMAIMOHHBIE PECypChl Ppa3HOrO0 THUMA M JJs Pa3HbIX ayAUTOPHUIA,

co0moaaTh HHOOPMALIMOHHYIO TUTHEHY U MTpaBuiia HH(GOPMalMOHHON

2.3 IIpeaMeTHbBIE Pe3yabTaThI:
BoinyckHuK HayuyuTes B 7-9 Kiaccax (IS MCIIOJIb30BAHUS B MOBCETHEBHOI KU3HU H

o0ecrneyeHUsi BO3MOKHOCTH YCIIEIIHOI0 MPOAO0JIKEeHNsI 00pa3oBaHusl HA 02a30BOM YPOBHe)

DJIeMEeHThI TEOPUM MHOKECTB U MATEMATHYECKO JIOTUKH
e OnepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSIMHU: MHOXECTBO, OJJIEMEHT MHOXKECTBA,
MMOJIMHOKECTBO, MPUHAJIC)KHOCTh;
® 33]1aBATh MHOXECTBA MEPEYUCIEHUEM HX JIEMEHTOB;
® HaXOJUTh MepecedeHne, 00bEAMHEHUE, TTOIMHOKECTBO B MPOCTEHIITNX CUTYAIUSX;
e oriepupoBaTh Ha 0a30BOM YpPOBHE TOHATUSMHU: OIpEAeTeHHE, aKCHOMa, Teopema,
JIOKa3aTeIbCTBO;
® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIs TOATBEPKIACHUS CBOUX BBICKA3bIBAHMIA.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:
® HCIIOJIK30BaTh Tpauieckoe MpeACTaBICHUE MHOXECTB JJISI ONMUCAHUS PEATbHBIX MPOIECCOB U
SIBJIIGHUH, IIPU PELICHUH 3a/1a4 IPYruX Yy4eOHBIX MPEAMETOB.
Yucaa
e OnmepupoBaTh Ha 0a30BOM ypOBHE TMOHATHUSAMH: HATypaJlbHOE YHCJIO, IIEJ0€ YHCIIO,
OOBIKHOBEHHasI JIpoOb, JecsATHYHas ApoOb, CMelmaHHas JApoOb, pAIMOHATBLHOE YHCIIO,
apudMeTHIeCKUl KBaIpaTHBIH KOPEHB;
® 1CI0JIb30BATh CBOMCTBA YUCEN U IIPaBUJIa JCHCTBUI NPU BBINIOJHEHUN BBIYMCICHUM;
® CII0JIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 npu BBITOJIHEHUH BBIYUCIECHUN U PEIICHUN
HECIIOKHBIX 3a/au;
® BBINOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHCENI B COOTBETCTBUU C IIPABUJIAMU;
® OLICHMBATh 3HAYCHHUE KBAAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YHCIIA;
® pacro3HaBaTh palMOHAJIbHbBIEC U UPPALMOHAIIBHBIC YUCTIA;

® CPaBHUBATh YHCIIA.
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B noBcenHeBHOM KU3HM M IPH M3Y4YECHHHU APYTUX NPeIMETOB:
® OLICHUBATH PE3YJIbTaThl BBIYUCICHUHN IIPU PEIIEHUH MPAKTUYECKUX 3a/a4;
® BBHIIOJIHATh CPABHEHUE YHCEIT B PEAJIBHBIX CUTYaLIMSIX;
® COCTaBJIAITh YMCJOBBIE BBIPDAKEHUS IPU PELICHUM NPAKTHMUECKUX 3aJady MU 3a4ad U3 JPYrux
y4eOHBIX IPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
¢ BEINOTHATE HECNIOXKHBIE MpeoOpa3oBaHUs AJs BBIUMCICHUS 3HAYEHUN YHMCIIOBBIX BBIPAXKEHUU,
CoJIep/KalluX CTENEHM C HaTypaJbHBIM I10KA3aTeleM, CTENEHM C ILEJIbIM OTPULIATEIbHBIM
[IOKa3aTelIeM;
® BBINIOJIHATH HECTIOXKHBIE TIPe0Opa30BaHuUs LENbIX BHIPAKEHUI: paCKpPbIBaTh CKOOKH, MPUBOANUTH
OI0OHBIE ClIaraeMEBIE;
® JICTIOJIB30BaTh (POPMYIIBI COKPAIICHHOTO YMHOXKEHHs (KBaapaT CYMMBI, KBaapaT pPa3HOCTH,
Pa3HOCTh KBAJPaTOB) ISl YIIPOIEHUS BEIUMCICHUN 3HAUCHUM BBIPAKCHUH;
® BBHINOJHATh HECIOXKHbBIE IMpeoOpa3oBaHUsl JPOOHO-TMHEMHBIX BBIPAXKEHUW U BBIPAKEHUH C
KBaJPAaTHBIMU KOPHSIMH.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:
® [IOHMMATh CMBICJI 3aIIMCH YHCJIa B CTAHJAPTHOM BUJIE;
e OrepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM «CTAHJAPTHAS 3alIUCh YUCIIa».
YpaBHeHHS U HEPABEHCTBA
e OnepupoBaTh Ha 0a30BOM YpOBHE MOHITHSIMH: PaBEHCTBO, YHMCIOBOE PAaBEHCTBO, YpPaBHEHHE,
KOPEHb YpaBHEHMS, DCLIECHUE YypPAaBHEHUS, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO, DPEILIECHUE
HEPaBEHCTBA,
® [IPOBEPSATH CNIPABEJINBOCTh YNCIOBBIX PABEHCTB U HEPABEHCTB;
e pellIaTh JINHEHHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAIIMECS K JIMHEHHBIM;
® pelaTh CUCTEMbI HECTIOKHBIX JTMHEWHBIX YpaBHEHUHN, HEPABEHCTB;
® [IPOBEPSATH, SBJISAETCS JIM JAHHOE YHUCIIO PEIlIEHHEM ypaBHEHUS (HEpaBEHCTBA);
e pelaTh KBaJpaTHbIE YpaBHEHUS 110 popMyJie KOpHEN KBaIpaTHOTO YPaBHEHUS;
e 1300paXkaTh PelIeHUs HEPAaBEHCTB U MX CUCTEM Ha YHCIOBOM MPSIMOIi.
B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:
® COCTaBJISITh M peEIlaTh JIMHEWHBbIE ypaBHEHUS MpPU PEUICHUM 3a/lady, BO3HUKAIOIIUX B JIPYTUX
y4eOHBIX MpeaMeTax.
DyHKUMH
e HaxoauTs 3HaueHue GyHKIUH 110 33JJaHHOMY 3HAUYEHUIO apryMEHTa;

® HAaXOJUTh 3HAYCHUC apryMEHTa 10 3aIaHHOMY 3HAUYCHUTIO d)yHKHI/II/I B HCCJIO)KHBIX CUTYyallUAX,
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® ONPECIATD MOJIOKEHUE TOYKH 10 €€ KOOPAMHATAM, KOOPAMHATHI TOYKHU II0 €€ MOJOKEHHUIO Ha
KOOPJAMHATHOM IJIOCKOCTH;

e 10 rpaduKy HAXOIUTh OOJIACTH OIpPEJEICHUsl, MHOXXECTBO 3HAUEHUH, HyIu (YHKIUH,
IIPOMEKYTKM 3HAKOIIOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHus M YyObIBaHUs, HaumOojbllee U
HaMMEHbIIIee 3HAaYeHUsS (PYHKINH;

® CTPOUTH rpaduK JIMHEHHON (DYHKIINH;

® [IPOBEPATh, SABISETCA JIM JaHHBIM rpaduk rpadukoM 3agaHHOM (yHKUMM (JIMHEHHOM,
KBaJPaTHYHOM, 00paTHON MPOIOPLUHOHAIBHOCTN);

® OIpeNeJIATh NPUOIMKEHHBIE 3HAUEHHsI KOOPAMHAT TOUKH IepeceueHust rpaukoB GyHKIUH;

e orepupoBaTh Ha 0a30BOM YpOBHE MOHSATHAMU: IOCIEIOBATEIBHOCTh, apudMeTHuecKas
Iporpeccusi, reOMeTpruIecKast Iporpeccus;

® pelIath 3a7ayd Ha MPOTPECCUH, B KOTOPBIX OTBET MOXET OBITh MOJYYEH HENOCPEACTBEHHBIM
oJicdeToM 0e3 mpuMeHEHHUS PopMYyII.

B noBceaHeBHOM KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

® JICTIOJIb30BaTh IpaMKKU PEaNbHBIX MPOLECCOB M 3aBUCHMOCTEH ISl ONpEAETICHUS UX CBOWCTB
(HamOonpIIe W HAUMEHBIIUE 3HAYCHHS, NMPOMEXKYTKH BO3pacTaHUs M yObIBaHUS, 00JacTh
HOJIOKUTEBHBIX U OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

® UICIIOJIb30BaTh CBOMCTBAa JUHEHHONW (YHKIMU M ee TrpaduK NpU pEleHUH 334ad U3 APYrux
y4eOHBIX IPEAMETOB.

CraTncTHKa M TEOpHs BEPOSITHOCTEH

e lIMeTh ImpenCTaBICHHE O CTATUCTHMYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIIy4alHOTO
CcOOBITHS, KOMOMHATOPHBIX 3a]a4ax;

e pemniath NpocTeiire KOMOMHATOPHBIE 3aa4l METOJIOM IIPSIMOT0 U OPraHU30BaHHOTO Mepedopa;

® IPE/CTaBIIATh JaHHbIE B BUA€ TaOIMII, AMarpamMm, rpauKos;

® yuTaTh MH(OPMALIMIO, IPEICTABICHHYIO B BUE TaOJINILIbI, TUarpaMmbl, Tpaduka;

® OMpeeNsATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

® OIICHUBATh BEPOSITHOCTh COOBITUS B IPOCTENIINX CIyYasix;

® IMETh IPECTABICHUE O POJIM 3aKOHA OOJBIINX YHCENT B MACCOBBIX SIBIICHUSX.

B noBceaHeBHO KM3HM U NIPU U3YUYEHHHU APYTUX NMPeIMeTOB:

® OIICHUBATh KOJMYECTBO BO3MOXHBIX BApUAHTOB METOAOM iepedopa;

® IMETh NPECTABICHUE O POJIM MPAKTUUYECKU JOCTOBEPHBIX U MATOBEPOSTHBIX COOBITHIA;

® CPaBHMBAaThb OCHOBHBIE CTATUCTHUYECKHE XAPAKTEPUCTHUKH, IOJyUYEHHBIE B IPOLECCE PELIECHUS
IIPUKIIATHON 3a/1a4M, U3YUEHMsI pEAIbHOTO SIBJICHMS,

® OLICHHUBATb BECPOATHOCTH PCAJIbHBIX COOBITHH U ABJIEHUI B HECITOXKHBIX CUTyalludX.
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TexcroBble 3a1a4u
e PemiaTh HECI0XKHBIE CIOKETHBIE 3a]aud pa3HBIX TUIIOB Ha Bce apu(MeTHUecKue eiCTBUS;
® CTPOUTH MOJEJb YCIOBUSA 3a/1a4ui (B BUJE TaOJIHULIbI, CXEMbI, PUCYHKA WJIM YpPaBHEHHs), B KOTOPOii
JaHbl 3HAYCHMS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIUYMH, C LICJIBIO TIOMCKA PELICHMS 3a/1a4H;
® OCYILIECTBIIATh CIIOCOO MOMCKA PEIIeHUs 3a7au, B KOTOPOM PACCYKACHUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WK OT TPEOOBAHUSA K YCIOBHIO;
® COCTAaBJIATH IUIAH PEILICHUS 3a]a4uH;
® BBIJICIIATH 3TAllbl PEIICHUSA 33/1a4H;
® UHTEPIPETUPOBATh BBIYMCIUTENBHBIE PE3YJIBTAThl B 3ajaue, UCCIEN0BaTh IOJYyYEHHOE pELICHHE
3a/1a4y;
® 3HATh pa3jIMyhe CKOPOCTeH 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U [0 TCUEHUIO PEKU;
e pelaTh 3a7jaur Ha HaXOKJI€HUE YaCTH YMCIIa U YHCa 110 €ro YacTH;
e peliaTh 3aJa4d pa3HbIX TUMOB (Ha padOTy, Ha MOKYIKH, HAa JBH)KEHHUE), CBS3BIBAIOIIMX TPH
BEJIMYUHBI, BBIJCIATH ATH BEIMYMHBI M OTHOLLEHUS MEXK/Yy HUMU;
® HAaXOJUTh IPOLEHT OT YKCia, YACIIO MO MPOLEHTY OT HEr0, HaXOAUTh MPOLEHTHOE CHI)KEHUE UITU
IIPOLIEHTHOE MOBBILICHUE BETUYHHBI;
B noBcenHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
® BBIJIBUTATh TMIIOTE3bl O BO3MOXKHBIX MPEEIbHBIX 3HAUEHUSAX UCKOMBIX B 3aJlaue BEJIMYUH (J1e1aTh
MPUKUAKY).
® pEIlIaTh HECIIOXKHBIE JIOTHYECKUE 3aa4U METOJOM PacCyKICHUH.
Hcropus MaTeMaTHKHU
e OnuchIBaTh OT/IENBbHBIE BBIIAIOIINECS PE3YJIBTATHI, IOJTYYEHHBIE B XO/I€ PA3BUTHs MaTEMAaTUKH KaK
HayKH;
® 3HaTh NPUMEPHI MATEMATHUYECKUX OTKPBITHI M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMUPHOU
HCTOpPHEN;

® [IOHUMATb POJIb MATEMATUKHU B pa3BUTUU Poccun.

Metoabl MATEMATUKH
e DBriOupaTe MNOAXONANINN W3YUYEHHBIM METOA JJS pPEIIEHUS U3YYCHHBIX THUIIOB
MaTeMaTHUYECKHUX 3aJ]1a4;
e [lpuBomauTh  TpUMEpPBl  MAaTEMATHYECKUX  3aKOHOMEPHOCTEM B  OKpYXawouUleH

JIECTBUTEIIPHOCTH U MMPOU3BCACHUAX UCKYCCTBA.

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUThCA B 7-9 Kilaccax s o6ecniedeHHsi BO3MOKHOCTH
YCIEIHOTO NMPOJ0JIKeHUs 00pa3oBaHusi HA 0A30BOM M yIJ1y0J€HHOM YPOBHSX

9J1eMeHTBI TCOPHHU MHOXKECTB U MaTeMATHYECKOH JJOTHKH
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e Onepuposams noHAMUAMU. OnpedelieHue, meopemd, aKCUOMA, MHONCECMB0, XaApaKmMepucmuKu
MHOJICECNBA,  DNEMEHM  MHONCeCmed, Nycmoe, KOHeuHoe U OeCKOHeYHOe MHOICECmB0,
NOOMHOACECMBO, NPUHAONEHCHOCMb, BKIIOYEHUE, PABEHCNBO MHOMCECTE;

® U300padCamb MHOIHCECMBA U OMHOUEHUE MHONCECTE C NOMOWbIO KpYy208 Jiliepa;

® onpedenims  NPUHAONIEHCHOCMb — DJIEMEHMA  MHOJNCECMBY, O00beOUHEHUI0 U  NepeceyeHuro
MHOJCECE;

® 300a8amMb MHONCECMBO C NOMOWbIO NEPEUUCTeHUS INEMEHMO8, CI0BECHO20 ONUCAHUSL,

® 0NEpUPOBAMb NOHAMUAMIU. BbICKA3LIBAHUE, UCHMUHHOCHb U IOHCHOCb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3LIBAHULL, ONEPAYUU HAO BbICKA3LIGAHUAMU: U, UIU, He, YCIOBHble BbICKA3bIBAHUS
(umnauxayuu);

® CMpoums GbLCKA3bIBAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® CmMpoums YenoyKy YMO3aKIOUeHUI HA OCHOBE UCNONb3068AHUSL NPAGUIL TOSUKU,

® LCNONB308AMb MHOJCECMBA, ONEPAYUU C MHOJICECMBAMU, UX cpaguueckoe npedcmasierue O/is
ONUCAHUSL PEAIbHBIX NPOYECCO8 U AGNEHUIL.

Yucaa

e Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHLIX HUCET, MHOMCECMBO YeablX uyucel,
MHOHCECTNBO PAYUOHATbHBIX YUCE], UPPAYUOHAIbHOE YUCTO, KBAOPAMHbIL KOPEeHb, MHOMCECMBO
OeliCmMEUMENbHbIX — YUCEN,  2eOMEeMPU4ecKds — UHMepnpemayus  HAMypaibHblX,  YeablX,

PAYUOHATILHBLX, OCUCMBUMETLHBIX YUCEIL,
® NOHUMAMb U OOBIACHAMb CMBLCT RO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,
® GLINOIHAMb GLIYUCTCHUS, 8 MOM YUCTEe C UCNOIb308AHUEM NPUEMOE PAYUOHATILHBIX GbIUUCTICHULL
® BLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCeT ¢ 3A0aAHHOU MOYHOCMbIO,
® CPABHUBAM PAYUOHANbHBLE U UPPAYUOHATbHBLE YUCIA,
® 1PeOCmasiams payuoOHAIbHOE YUCTO 8 U OeCAMUYHOU OpodU
® YNopsa00uUsams YUCid, 3aNUCaAHHble 8 8UOe 0ObIKHOBEHHOU U 0eCAMUYHOU Opoou,
e naxooume HO/[ u HOK uucen u ucnonb306ams ux npu peuieHuu 3a0au.
B noBceaHeBHOI )KM3HU M NIPH U3YYEHHH IPYTUX MPEAMETOB:

® NpuUMeHAmsb npaesuia npu6ﬂu9f€€HHle BbIYUCICHUL npu peweruu npaKkmu4ecKux 3a0ay u peueruu

3a0a4 Opyaux y4eOHbIX NPeoMemos,

® 8blNOJNIHAMb CPABHEHUE pe3ylbmamoes BLIYUCTCHULL npu peuteHuu npaxKkmudeckKux 361()&'{, 6 NMom

uucie l’lpu6flu9fC€HHblx BLIYUCTICHUL,

® cocmaejisintb U OYeHUeams 4UCio8ble 6blPAINCEHUA NPU peuleRUU NPAKMUYEeCKUX 3a0a4 u 3a0a4 u3

Opyeux yueonvix npeomemos;
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® 3anuUCbIBAMb U OKPY2ISMb YUCIO8ble 3HAYCHUS DealbHbIX GelUYUH C UCHONb308AHUEM PA3HbIX
cucmem usmepeHusl.
ToxnecTBeHHbIE IPe0Opa30BaHUA
e Onepuposamsv NOHAMUAMU CHMENeHU C HAMYPATbHbIM NOKA3amenem, CmeneHu ¢ Yeabim
OmpuyamenbHbiM NOKA3amenem;
® BLINONIHAMbL NPEoOPA308AHUS  YENbIX GbIPANCEHUN. OelUCmBUs ¢ OOHOUNIeHAMU (ClodiceHue,
8blUUmMAaHUe, YMHONCEHUE), OeUCMBUs C MHO20UNeHAMU (CNIOJCEHUe, BblUUMAaHUe, YMHONMCEHUE),
® BLINOIHAMb PA3NONCEHUE MHOLOUIEHO8 HA MHOMCUMENU OOHUM U3 CNOCOD08: BblHeCeHUe 3a CKOOKY,
2PYNNUPOBKA, UCNONb308AHUE DOPMYTI COKPAUWEHHO20 YMHONCEHUS,
® gblOeIAIMb K8AOPAM CYMMbL U PA3HOCIU OOHOUNEHO8,
® PAcKIAObIBAMb HA MHOMCUMENU KBAOPAMHBILL  MPeXyileH;
® 8LINOIHAMD NPe0OPA308AHUSL BLIPANCEHUL, COOEPAHCAWUX CIENeHU C YeblMU OMpPUyamenbHulMu
nokazamensimu, nepexooums om 3anuUcu 6 guoe CImeneHu ¢ YeavblM OmpuyamenbHulM noKazamenem
K 3anucu 6 guoe opoou;
® GLINONHAMbL  NPeobpa3’06anus  OpPOOHO-PAYUOHANLHLIX — BbIPAJCEHUN.  COKpaweHue opobetl,
npugedenue ancedopauieckux opodeli Kk 0ouemy 3HAMeHAmento, ClodceHue, YMHONCeHue, OeleHue
ancebpaudeckux Opobet, 6036edeHuUe aneedpauyeckol O0podu 8 HAMYPALLHYIO U YEerylo
OMpUYAMENbHYIO CIEeNneHb,
® 8bLINOIHAMb NPEO0OPA30BAHUSL BbIPANCEHUL, COOEPHCAUUX KBAOPAMHbBLE KOPHU,
® gbideNAMmb K8AOpam CyMMbl UNU PA3HOCMU O8YUNEHA 8 GbIPANCEHUSX, COOEePIHCAUYUX KBAOpAMHble
KOpHU,
® 8bLINOIHAMb NPE0OPA30BAHUS BLIPANCEHUT, COOEPHCAUSUX MOOYTb.
B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
® 8LINOIHAMb NPEoOPA306aHUSL U OCUCMBUSL C YUCTIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8Ude;
® BLINOIHAMb NPEobpPA308aHUs AN2eOPAUYECKUX BbIPANCEHUN NPU pPeleHUlU 3a0ad Opy2ux y4yeOHbIX
npeomemos.
YpaBHeHHsI M HEPABEHCTBA
e Onepuposamsb NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUS, peuleHue HepageHCcmad,
PABHOCUTIbHBLE YPABHEHUsl, 001acmb onpedeileHUs ypaeHeHus (HepaseHcmad, cucmemsl ypasHeHull
UU HepaseHcms),
® peuiamy TUHeliHble YPAGHEHUS U YPABHEHUS, C8OOUMbLE K JIUHEUHBIM C HOMOWbIO MOMCOECMEEHHbIX
npeoopazoeanull;
® peuiams K8AOpAmMHuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHBIM C NOMOWbIO
ModHCOeCmeeHHbIX NPeodPaA308aHULL,

® peuiams OpOOHO-TUHElIHbLE YPABHEHUS,
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® pewame npocmetiuiue uppayuonansiole ypasnenus suda ([ (x)=a, \/ f(x)= \/ g(x);

n
® pewams ypasnenus suda X =4a;
® pewams YpasHe st CHOCOOOM PA3LONCEHUSL HA MHOJCUMENU U 3aMEHbl NEPEMEHHOT,
® UCNONIBL308aAMb MEMOO UHMEPEANO8 OJisl PEULeHUS YETbIX U OPOOHO-PAYUOHATIHBIX HEPABEHCNS,
® pelams TUHEeUHbLE YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMI,
® pelams HeCI0HCHbIE KBAOPAMHbLE YPAGHEHUS. C NAPAMEMPOM,
® peliams HeCI0NCHbIE CUCTNEMbL TUHEUHBIX YPAGHEHUL ¢ Napamempamu,
® peuams HeCI0NCHbIE YPABHEHUSL 8 YEblX YUCLAX.

B noBceaHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMETOB:

® cocmaejisimsb U peutamo JIUHelHble U Kea()pamnble YPABHERUA, YPABHEHUA, K HUM CGOOﬂLLﬂA@Cﬂ,

cucmemvl TUHEUHbIX YPAGHEHU, Hepa8eHCME NPU peueHUul 3a0ay Opy2ux y4eOHvlx npeomemos,

® BLINONIHAMbL OYEHKY NpPABOON0000Us pe3yibmamos, NoAY4aeMvlX Npu peuleHuu JUHElHbIX U

K8AOPAMHBIX VPABHEHUU U CUCMeM JUHEUHbIX VPAGHEHUU U HEePABeHCmE Npu peuleHuu 3a0ay

Opy2Ux y4eonvix npeomemos,

o 6bl6upamb coomeemcemeyrwwue ypasHeHusl, HepaeeHcmea ujlu ux Ccucmembsl 0N cocmasienus

Mamemamuyeckol Mooeau 3a0aHHOL PealbHOU CUMYayuu uiu RPUKIAOHOU 3a0adu,

® yMmemsb UuHmepnpemuposanto nOﬂyquHblﬁ npu peuleHuu ypaeHeHus, HepaseHcmed Uulu CUucmembvl

pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOl CUMyayuu Uiy NPUKIaOHOU 3a0a4u.

DOyHKIUH

e Onepuposamv NOHAMUAMU. PYHKYUOHATbHASL 3A8UCUMOCTb, (DYHKYUS, 2paduK hyHKYUU, cnocodvl

3a0aHusl (QYHKYuU, apeymenm u 3HaveHue @YHKyuu, ob6aacmev onpeoenenusi U MHOHICECHBO

3HaYeHUll QYHKYUY, HyIu QYHKYUU, RPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb QYHKYUU,

uemHOoCmb/HeuemHOCMb PYHKYUU,

e cmpoums  epaghuxu  TuUHelHOU, K8AOpamuyHou @yHKyul, 00pamHou NpONnOPYUOHATLHOCU,

k
pyHryuu euoa: y=a+-—- y=~xy=3x, y=|x>

® Ha npumepe KEaOpAMuyHOU QYHKYUU, UCNONb308amb npeobpaszosanus epapurka @yurxyuu Y=F(X)

015l NOCMPOoenUs 2papuKros GYnKyuil y — af (kx+ b)-+c;

® cocmaensims YpagHeHUs NpPAMOU NO 3A0AHHLIM YCI08UAM: NPOX0Oswel uepe3 08e MOYKU C

3A0aHHBIMU KOOPOUHAMAMU, NPOX0OAujell uepe3 OAHHYI0 MOYKY U NaApailelbHOU OaHHOU NPAMOLL

® uccredosams QYHKYUIO NO ee epapuKy;

® HAXO0OUMb MHONCECHBO 3HAYeHUl, HYZIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHONOHHOCMU

K8aopamu4Hou yHKyuu,

® onepupoeanio NOHAMUAMU. I’lOCJZQOOGClmeJZbHOCWlb, apuqb/wemuquKaﬂ npoepeccus,

ceomenmpudecKkas npoepeccust,



® pewams 3a0a4u HA APUPMEMUYECKVIO U 2e0OMEMPUUECKYIO NPOPECCUTO.
B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

® ULIIOCMPUPOBAMb ¢  NOMOWBIO  2pAUKA  PealbHyl0  3ABUCUMOCMb  UIU  HPOYecc Nno  Ux
XapakmepucmuKkam,

® UCNONIBL308AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPpU peuleHuu 3a0ay u3 opyeux
VUeOHbIX NPeoMemos.

TexkcToBbIe 3a1a4n

e Peuwiamb npocmoule U CIOJCHblE 3A0AYU PA3HBIX MUNO8, a4 MAKdKHCe 3a0ayu NOGbIUEHHOL
mpyonocmu,

® LCNONL306aMb PA3HblE KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CLONCHBIX 3a0ay 05 NOCMPOeHUs
NOUCKOBOLL CXeMbl U peulenus 3a0ay,

® pasiuyames Mooeib MeKCma U MOOelb peuleHUs 3a0ayu, KOHCMPYUposamv K OOHOU MOOenu
PpeuleHus HeCI0HCHOU 3a0a4l pasHvle MOOeNU MeKCma 3a0ayi;

® 3HAMb U NPUMEHAMb 00a cnocoba noucka peutenus 3a0ad (om mpebo8auus K YCI08Ul0 U OM
yenosus K mpebosanuio);

® MOOenUpo8amsb pacCyHcOeHus npu NOUCKe peulenus 3a0a4 ¢ NOMOWbI0 2pagh-cxemol,

® gbideAMmb IMAaNbl PeueHUs 3a0a4u U CO0epHCAHUE KAHCO020 IMAanda,

® yMemb GulOUpPAMb ONMUMAIbHLIL MemoO peuleHus 3a0adu U O0CO3HABAMb 6blOOp Memooa,
paccmampusams pasiuitbie Memoobl, HAX00UMb PA3Hble PeuleHUs 3a0adl, eciu 03MONCHO,

® QHANUBUPOBATNL 3AMPYOHEHUs NPU PEUEHUU 3A0aY,

® GLINOIHAMb PA3IUYHBLE NPE0OPA308AHUSL NPEONONCEHHOU 3A0a4U, KOHCMPYUPO8Amb HO8ble 3a0ayll
U3 OaHHOMU, 8 MOM YUCie 0Opamuule;

® UHMEPNPEMUPOBAMb GLIUUCIUMENbHbLE PE3YIbIMAMbL 8 340aue, UCCIe008amb NOJLYUEHHOE PEUeHIUe
3a0ayu;

® QHANUBUPOBATNL  BCEBO3MOJICHbIE CUMYAYUU  B3AUMHO20 DPACNONONCEHU O08YX 00beKmos U
UBMEHeHUe UX XaPaAKMePUCMUK Npu COBMECMHOM 0BUNCEHUU (CKOPOCMb, 8peMsl, pACCmosHUe) npu
peuteHuy 3a0ay Ha O08udceHue 08X 00beKmos KAk 6 O0OHOM, MAaK U 8 HPOMUBONOLONCHBIX
HAanpasieHusx;

® UCCe006aMb  8CEBO3MOJICHbIE CUMYAYUU NPU  peueHuu 3a0ay Ha O8UdCeHue Nno peke,
Paccmampusams pasHvle CUCeMbl Omcyema,

® peuiams pazHooOpaszHbie 3a0ayu «HA 4acmuy,

® peuiams U 000CHOBVIBAMb CB0€ peuleHue 3a0a4 (8blOelsimb MAMeMAmuyecKylo OCHO8Y) Ha

HAX0XHCOCHUE YaACmU YUCIA U YUCAA NO €20 YACMU HA OCHOBE KOHKpEMmMHO20 cmblcia ()p061/l,'
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® 0CO3HABAMb U OOBACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOB, CEA3LIBAIOWUX MPU BeTUYUHbL (HA
pabomy, Ha NOKYNKU, HA O8UdICEHUe), GblOeNAMb MU GEIUUUHbL U OMHOUEHUS MeHCOy HUMU,
NPUMEHAMb UX NPU PeueHuU 3a0ay, KOHCMPYUpo8ams cOOCMeEeHHble 3a0a YKA3aHHbIX MUNO8;

® g11a0emb OCHOBHBIMU MEMOOAMU PeUleHUsl 3A0ay HA CMeCU, CNILA8bl, KOHYEHMPAayuu,

® peuwlams 3a0ayu HA NPOYEHMbL, 8 MOM HUCTLE, CLONCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3Y5
pasuvie cnocoodwl;

® peuwlams n02UHeCKUe 3a0aul PA3HLIMU CHOCODAMU, 8 MOM Yucie, ¢ 08YyMs OIOKAMU U C MpeMs.
OIOKAMU OAHHBIX C NOMOWBIO MAOAUY,

® pewiams 3a0a¥u NO KOMOUHAMOPpUKE U MEeOpuu GepOsSMHOCMeEN HA OCHOB8e UCHOIb308AHUS
U3YUEHHBIX MeMO008 U 0O0CHOBbIBAMb pelleHUe,

® peulams HeCI0JCHbLE 3a0ad NO MAMEeMAMUYecKol Cmamucmuke;

® 061a0emb  OCHOBHbIMU — MeMOOAMU  PeueHUsi  CIOJCEMHbIX — 3a0ay:  apugmemuyecKutl,
aneebpaudeckuil, nepebop 8apUAHMO8, ceoMempuiecKutl, paguieckuil, NPUMeHAmMs UX 8 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

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

® guidenamb NpU peuleHuu 3a0ay XapakmepucmuKku paccmampueaemoll 6 3adave Cumyayuu,
OMIUYHBIE OM PeabHbIX (me, Om KOMOpblX abCmpacuposaiuch), KOHCMpPYuposams HOGble
cumyayuu ¢ y4emom OMmux Xapakmepucmuk, 6 UACMHOCMU, NPU PpeuweHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams nI0OMHOCMb eUjecmad;

® peulams U KOHCMPYupo8ams 3a0aiu Ha OCHOBE PACCMOMPEHUS PEANbHbIX CUMYAYUL, 8 KOMOPbIX
He mpebyemcs MoUHbIlL GbIYUCTUNENbHBLUL PEe3VIbmam,

® peulams 3a0a4u Ha OBUINCEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCMEMbL OMCYema.

CTaTHCTHKA U Teopusi BEPOSITHOCTEH

e Onepuposamv NOHAMUAMU. CIMOAOUAMbLE U KPY208ble OUASPAMMbL, MAOIUYbL OAHHBLX, CPeOHee
apugmemuueckoe, MeOuana, HauUboOIbUEe U HauMeHbllee 3HAYEHUs 8bIOOPKU, PAIMAX bIOOPKU,
oucnepcusi U CmaHoapmHoe OMKIOHeHUe, CLYUAHASL USMEHUUBOCTb,

® y381EeKamv UHGOPMAYUIo, NPeOCMasieHHYI0 8 MAbaUYAx, Ha OUASPAMMAX, epagurax;,

® cocmasnams madIuybl, CMPOUMsb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHbBIX,

® onepupoéamv NOHAMUAMU: HAKMOPUAN YUCIA, NEPeCMAHOBKU U COYeMAaHus, mpey20lbHUK
Ilackansa,

® NPUMEHAMb NPABULO NPOU3BEOEHUsL NPU PEUeHUU KOMOUHAMOPHBIX 3a0al;

® onepupoamv NOHAMUAMU: CAVUAUHBIL ONbIM, CAVYAUHLIL 6bl00p, UCNbIMAHUe, dNeMEHMAPHOe
cayuatinoe cobvimue (Ucxo0), Kiaccuyeckoe onpedeieHue 8eposImHOCMU CAYYAUHO20 COObIMUS.,
onepayuu Hao CIy4auHbIMU COOLIMUAMU,

® npedcmasiames UHGOPMAYUIO C NOMOWBIO KPY208 Jiinepa,
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® peulams 3a0auu HA BbIYUCTIEHUE BEPOSIMHOCIU C NOOCUEMOM KOIUYEeCMEd 6apUAHMOE ¢ NOMOUbIO

KOMOUHAMOPUKU.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® U3GNEeKAMb, UHMEPNPEMUPOBAMs U Npeodpa30evleams UHGOPMAyU, NPeOCMAsIeHHYI0 8
mabauyax, Ha OUASPaAMMAx, pagpuxax, ompaxcarouyro coUCmMea U XapaKmepucmuKku peaibHblxX
npoyeccos u A1eHul;

® onpedenames cmamucmuieckue Xapakxmepucmuku 6blOOpoK No mabauyam, Ouazpammam,
epaguram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHus 3a0ayul;

® OYeHUBAMb 8EPOSIMHOCNL PEAIbHBIX COOLIMULL U S8TIEHULL.

I/ICTOPHH MaTEeMaTHKH
o Xapakmepmoeamt, 6KI1A0 6b10ai0u;uxc;z mamemamurkoe 6 paszeumue mamemamuku U UHBbIX

HAyyHbIX obacmetl,
® NORUMAMb POJIb MaAmMemamuKu 6 paseumuu Poccuu.
MeToanl MaTeMAaTHKH
® HC’I’IO]ZbSy}Z U3y4€eHHble Memodbl, npoeodumb doxas*ameﬂbcmeo, 6bINOJIHANIL ONPOBEPIHCEHUE,
® 6bl6upan’Zb U3y4€eHHble Memodbl uux KOM6MH61L;MM a]Z}l PEWERUA mMamemMamu4ecKux 3adaq;
® UCNONBL306AMb MamemMamuiecKue 3HAHUs Ol ONUCAHUS 3AKOHOMEPHOCMmeEl 8 OKpycarowel
deﬁcmeumeﬂbHocmu u np0u3gedeHuﬂx uckyccemeda,
® NpUMeHAmMb npocmetiuiue NPOSPaAMMHbLE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTIEeMbl

npu peuleHuu mamemamudecKux 3a0ay.

3. ConeprxaHue y4eOHOro mpeamera

Anzeopa 7-9
BﬂeMeHTbI Teopnn MHOKEeCTB U MaTeMaTI/I'{eCKOﬁ JOTI'NKM.

B kypc matematuku BBefieH pazjien «Jlorukay, KOTOPBIM He MPEeAnonaraeT J0NOJTHUTENbHBIX YacOB Ha
M3yYeHHE M BCTPAUBACTCS B PA3NIMYHBIC TEMBI KyPCOB MaTEMATUKH U UHGOPMAMUKYU U NPed8aApsemcs
03HAKOMJICHHUEM C 3JICMCHTaAMH TEOPUH MHOMKECTB.

MHoskecTBa W OTHOIIEHHS] MeX1y HHUMHM. MHOXECTBO, Xapakmepucmuyeckoe Ce0Uucmeo
MHOJCECm8a, SIIEMEHT MHOXECTBA, nycmoe, KOHeyHoe, OeckoHeunoe MHodcecmeo. [10IMHOXKECTBO.
OTHoOIIIEHUE TMPUHAIICKHOCTH, BKIFOUCHHUS, PAaBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aTaHUs
MHOXECTB, PACNO3HABAHUE NOOMHONCECME U IIEMEHMO8 NOOMHONCECE C UCHOIb308AHUEM KPY208
Diinepa.

Onepauun Hax MHOxkecTBaMM. IlepeceueHne u oObeTUHEHHE MHOXECTB. PasHocmb MHOdCECMS,
00nonHeHue MHodcecmea. HMumepnpemayus onepayuti HAO MHONCECMBAMU C NOMOWDBIO KpPY208

Dunepa.
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JiieMeHTHI JIOrUKH. Ornpeznenenue. YTBepkIeHUS. AKCHOMBI U TeopeMbl. JlokazaTenbCTBO.
JlokazaTenbcTBO OT IpOTHUBHOTO. Teopema, obpaTHas nanHoil. [Ipumep u KoHTpIIpUMED.
BrickasbpiBanuMs. VICTUHHOCTD M JIO)KHOCTh BBICKa3bIBaHUS. C0dKCHblE U NpOCmble 8blCKA3bIBAHUS.
Onepayuu HAO BbICKA3bIBAHUAMU C UCNONIL30GAHUEM JIO2UYECKUX C6A30K: U, U, He. YcloeHvle
8bICKA3bI8AHUSL (UMNIUKAYULL).
Yuciaa
PanyoHajJnHBIE YHCJIA

MHoxecTBO panuoHaNbHBIX unced. CpaBHEHHWE palMOHAIbHBIX uucen. JledcTBus ¢
palMoOHAIBHBIMU YKcHaMu. [Ipedcmasnenue payuoHaibHo20 YUcia 0ecamuyHol Opoowio.
HppanuonanbHbie YU

ITonsTue HppallMOHAJIBHOI'O 4YHCIIA. Pacno3naBanue HppalUOHAJIbHBIX YHUCCIIL. HpHMepLI

JoKa3aTesnbeTB B anreOpe. MppanuoHanbHOCTH 4Mcia \/E . Ilpumenenue B reomerpun. Cpagnenue
uppayuoHanbHulx yucen. MHodxcecmsao OelicmeumenbHuLX Yuce.
ToknecTBeHHbIE IPe00pa3oBaHUs
YuciioBble 1 0yKBEHHbIE BbIPAKECHUS
Bripaxkenue ¢ nepeMeHHoON. 3HaueHUe BeIpaxeHus. [1o1cTaHOBKA BEIPAKEHUI BMECTO MEPEMEHHBIX.
Ileabie BoIpamkeHUs

ToxnectBa. ToxnecTBeHHbIE MpeoOpazoBanusa. CTeneHb ¢ HAaTypaJbHBIM TOKa3aTelieM U €€
cBoiicTBa. [IpeoOpa3oBaHus BEIpaKEHUH, COAEPIKAIINX CTETIEHU C HATYpAIbHBIM MTOKA3aTENIEM.

OpnHouneH, creneHb oAHouseHa. JledicTBus ¢ onHowieHamu. MuorowneH, JleiicTBus c
MHOTOUYICHAMH: CJIOK€HHUE, BBIYMTAaHUE, YMHOXEHUE, JAeiieHne. DopMysbl  COKpaAIIEHHOTO
YMHOXXEHHS: pa3HOCTh KBaJIPAaTOB, KBAJPAT CyMMBbI U pa3HOCTU. DopMysibl TpeoOpa3oBaHus CyMMBbI U
pazHocTH KyOOB, Ky0 CyMMBI U pa3HOCTU. Pa3nokeHne MHOTOYIEHOB HAa MHOXKHUTEIH: BBIHECEHHE
00IIero MHOXKHUTENS 332 CKOOKH, TPYNIHPOBKA, UCHOIB30BaHUE (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS.
KBagpatHplii TpexwieH, pa3ioKeHne KBaJIpaTHOTO TPEXWIeHa Ha MHOXKUTEIU. BelieneHne mojiHoro
KBajpaTa. Pa3noxxeHrne Ha MHOXHUTENIN CIOCOOOM BBIJIETICHUS ITOJIHOTO KBaApaTa.
JApoOHO-panMoHaIbHbIE BHIPAKEHUS

Crenenb ¢ 1enbiM nokazateneM. [IpeoOpa3oBanue ApoOHO-TMHEHHBIX BRIPAKEHUN: CIOKEHUE,
YMHOXXEHHE, NeneHue. AnreOpanueckas npoOb. JlomycTuMble 3Ha4YeHUsT TMEPEMEHHBIX B JAPOOHO-
paloHaIbHbIX BbhIpakeHusax. CokpauieHue ainredpanyeckux npobeil. [IpuBeaenue anredpandeckux
npobeil k obmemy 3HaMmeHateno. JleiicTBus ¢ anredpandecKuMu ApPOOSMU: CIOKEHHE, BHIUUTAHUE,
YMHOXEHHE, JelieHHe, BO3BEJCHHE B cTeneHb. [IpeoOpa3zoBaHue BBIpaKEHUH, COIEPKAIIMX 3HAK
MOZYJIS.

KBaapatHbie kopHU
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Apudmernueckuil KBaApaTHbI KopeHb. IlpeoOpa3oBaHMe BBIpAKECHUH, COAEPIKAIINX
KBaJIpaTHbIC KOPHU: YMHOXCHHE, JEICHHUEe, BRIHECEHUE MHOXUTENS W3-TI0J 3HaKa KOpHsS, BHECCHHUE
MHOKUTEJS MO 3HaK KOPHSI.

YPaBHeHI/Iﬂ N HEPABCHCTBA
PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.
YpaBHeHust

[TonsiTue ypaBHEHUS U KOpHS YpaBHEHHUs. [Ipeocmasnenue 0 pasHOCUNLHOCMU YPAGHEHUL,
ypasnenusx-cieocmeusi. Obnacms  onpedenienusi ypaeHweHus (001acmb  OONYCMUMBIX  3HAYEHULL
nepemeHHOl).

JInHeliHOe ypaBHeHHE U €r0 KOPHHU

Pemenne nuHelWHbIX ypaBHEHUH. Jluneiinoe ypaenenue ¢ napamempom. Konuuecmeo kopmetu
JUHelHo20 ypasHenus. Pewenue nunelinvix ypasHeHuti ¢ napamempom.

KBanpaTrHoe ypaBHeHHe U er0 KOPHH

KBanpatuble ypaBHeHus. HemonHble kBaapaTHbie ypaBHEHUS. J[MCKpUMUHAHT KBaJpaTHOTO
ypaBHeHus. dopmyna KopHeW KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pemienue KBaJpaTHBIX ypPaBHEHUH: HCIIONb30BaHUE (DOPMYIBI Il HAXOKIACHUS
KOpHEH, epaguueckuti memoo peulenus, paslojceHue Ha MHONCUmMeny, noobop Kopueu ¢
ucnonv3osanuem meopemovl Buema. Konuuecmeo xopreii k6a0pamnozo ypagHeHus 6 3a8UCUMOCMU OMm
e2o ouckpumunauma. buxeaopamnuie ypasuenus. Ypaeuenus, ceooumvle K TUHEUHbIM U KEAOPAMHBIM.
Keaopammnuie ypasnuenus ¢ napamempom.

JIpoGHo-panuoHaIbHbIE YPABHEHUSI

Pemenne mnpocredmmx ApoOHO-TMHEHHBIX ypaBHEHMH. Peuwenue OpobOHO-payUOHAIbHBIX
VpAaHeHUll.

Memoowl pewenusi ypagueHuil: mMemoobl PABHOCUTbHBIX NPeoopa3o8aHuil, Memoo 3aMeHbl

nepemeHnnou, epaguueckuii memoo. Hcnonvzosanue ceoiicme )yHKyuil npu peueHuu ypasHeHull.

Tpocmeiiwue uppayuonanvuvie ypasnenus euda | f (x) =a, \/f (x) = \/g (x) .

Ypasuenus suoa x"=a .Ypasuenus 6 yenvix uucnax.

Ypasnenus c 0syma nepemennvimu u e2o epagux. I paguueckue memoowl peuienus ypasHeHull
¢ 08yms nepemenHviMu. Pewienue ypasnenuii ¢ 08yMs NepeMeHHbIMU MemooOM NOOCMAHOBKU U
memoodom cnodcenus. Memoo 3amenvl nepemeHHoU u opyaue cnocoobl peuteHus CUcmem YpagHeHutl ¢
08YMSs nepeMeHHbIMU.
Cucrembl ypaBHEeHHUH

YpaBHeHUE ¢ IBYMs IEpeMEHHBIMU. JIMHEHHOE ypaBHEHHUE C ABYMs NEpEMEHHBIMU. [Ipamas

Kax epaguueckas unmepnpemayus JUHENH020 YPAGHEHUS C 08YMs NePeMEeHHbIMU.
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IlonsiTHe cucTeMbl ypaBHEeHUM. PellleHne cucTeMbl ypaBHEHUM.

MeTtoapl pemeHus] CUCTeM JIMHEWHBIX YpaBHEHHH € JBYMs INEpPEeMEHHBIMU: epaghuueckuii
Memoo, MEemMoo CLOHCEeHUs, METOJ IOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBa. (CBoMCTBa 4YHCIOBBIX HepaBeHCTB. [IpoBepka crpaBenIMBOCTH
HEPABEHCTB IIPY 3a/IaHHBIX 3HAYEHUSX IIEPEMEHHBIX. J0Ka3aTeabCTBO HEPABEHCTB.

HepaBencrBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. Obnacmv onpeodeneHus
HepaseHcmaa (001acmb 0ONYCMUMBLX 3HAYEHUL NePEeMEHHOLL).

Pemenue nuHeHBIX HEPABEHCTB.

KBaapaTHOe HEpABEHCTBO U €ro pelleHus. Penienue KBaipaTHhIX HEPABEHCTB: HCIIOJIb30BAHUE
CBOMCTB M rpadyka KBaJpaTUYHOM (QYHKIUH, METOJ] HHTEPBAIOB. 3alllUCh PEIICHUS KBaJAPaTHOIO
HEPABEHCTBA.

Pewenue yenvix u 0pooHO-payuoHaIbHbIX HEPABEHCE MEMOOOM UHMEPEATIOB.

Hepasencmea c 06yma nepemennvimu. Cucmembl HEpAGEHCME € 08YMsL NepeMeHHbIMU
CucreMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM IepeMEHHOM. PelieHue cucreM HEPAaBEHCTB C  OIHOMU
NEPEMEHHON: JIMHEWHBIX, KBaJApATHBIX. M300pakeHnEe pelIeHus CHCTEMbl HEpaBEHCTB HA UYMCIIOBON
MpsIMOM. 3aIKCh PEeLIeHUs] CUCTEMbI HEPaBEHCTB.

DOYyHKIUU
IHousitue pyHkumMu

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. DPOpMUPOBAHUE MPEICTABICHUM O METAIIPEIMETHOM
MOHATUU «KOOPAUHATHD». CrocoObl 3a1aHus (QYHKIMI: aHATUTHYECKUH, rpapuueckuil, TaOIMYHBIN.
I'papux  dynxmuu. Ilpumepsl QyHKIUMHE, MNOTydyaeMbIX B IpOLECCE HCCIEIOBAHUS PA3THMUHBIX
peaJIbHBIX NPOIIECCOB U pelleHus 3aj1ad. 3HaueHue QyHkuuu B Touke. CBoiicTBa QyHKIMIL: o0nacTh
OTpesieNIeHUsl, MHOXKECTBO 3HAUEHUM, HYJIH, MPOMEXYTKH 3HAKOMOCTOSIHCTBA, YETHOCTH/HEUETHOCTb,
MPOMEXYTKH BO3pacTaHus U yObIBaHUS, HaumOoiblllee W HauMEHbIIee 3HaueHus. lcciemoBaHue
¢bynkuuu no ee rpaguxy. [IpeodpazoBanus rpagukoB GyHKIHA.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo gynxyuu. Kycouno sadannuvle ¢hynxyuu.

JIuneliHas pyHKIUsA

CpoiictBa u rpaduk siuHeHON ¢GyHKUMU. YTiI0BOW ko3 ¢duimeHt npsmoil. Pacnonoxenue
rpaduka TMHEWHON (QYHKIUU B 3aBUCHMOCTH OT €€ YIJIOBOro Kod(¢uimeHTa U CBOOOJHOrO yjIeHa.
Haxoxnaenune xko3ppuireHToB TMHEHHON (QYHKIUHU MO 3aJaHHBIM YCJIOBUSAM: MPOXOXKJIECHUE MPSIMON
yepe3 JBE TOUYKU C 3aJaHHBIMH KOOPJIMHATAMH, HPOXOXHCOEeHUe NPAMOU uepe3 OAHHYI0 MOUKY U

napanienibHol OAHHOU NPSIMOIL.
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KBaapatuunas ¢pyHkuus

CpoiictBa u rpaduk kBagpaTuuHoi (QyHKuuM (mapabona). IlocTpoenue rpaduka
KBaZpaTUYHOW (YHKIMH MO TOoukaM. HaxokaeHue Hyneld KBaApaTU4YHOW (YHKIMHM, MHOXKECTBA
3HAYEHHH, MPOMEKYTKOB 3HAKOIOCTOSHCTBA, MPOMEXYTKOB MOHOTOHHOCTH. Ilonoxenue rpaduka
KBaJPaTUYHOMN (DYHKIIMH B 3aBUCUMOCTH OT €€ K03()(HUIIUECHTOB.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CaoiicTBa QyHKIMH y = K y = —. I'unepbona.
X x

I'pajpuku ¢pynkyuii. Ilpeoopaszosanue cpaguxa pynkyuu y = f(x) 0n2 nocmpoenus epaguxos

QynKyuil 6uoa y — af (kx+b)+c-
. k
I'paguxu ¢pynxyuii y:a+m, y =% y=3x: y=|-

IMocsenoBaTeIbHOCTH U MPOTPECCHU

Yucioas mociieoBaTeIbHOCTh. [IprMepbl 4HCIOBBIX TOCIeNOBaTeIbHOCTEH. beckoHeuHbie
MOCJIeIOBATEIbHOCTH. ApudMeTHUECKasi TPOTrpeccusl U ee CBOWCTBA. [ 'eoMeTpuyeckasi MpOrpeccHsl.
@®opmyna oOmero wieHa W CyMMBI N TEPBBIX UICHOB apU(PMETHUECKOW M TeOMETPUYECKON
nporpeccuit. Cxodsawascs ceomempuyeckas npozpeccus. Memoo mamemamuyeckou UHOYKYUU, €20
npumenenue 0 6bl600a QOPMYIL, OOKA3AMENbCMBA PAGEHCME U HEePABEHCME, PEUeHUsl 3a0ay HA
0enuUMoCmo.
Pelenue TeKCTOBBIX 33124
3agauu Ha Bce apuMeTHIECKHE NeHCTBUS

Pemenne TEeKCTOBBIX 3amad apudMeTndeckuM crocobom. Mcmonmp3oBaHue TaOIHIL, CXEM,
YepTekKeH, APYruxX CPEeCTB MPECTABICHIS JAaHHBIX IPU PEIICHUH 3a/1a4H.
3agauu Ha IBHKEHHE, PA00TY H MOKYIIKH

AHann3 BO3MOXHBIX CHUTYalluii B3aWMHOTO pAaCIOJIOKEHUS OOBEKTOB MpPU WX JBHIKCHHH,
COOTHOIIEHUS] 00bEMOB BBINIOJIHSAEMBIX padOT IIPU COBMECTHOM paboTe.
3agaum HA YACTH, 10JIH, IPOLEHTHI

Pemenne 3amad Ha HAaXOXXIEHHE YacTH YHMCIAa U YHMCIA MO €ro 4acTu. PemieHue 3amay Ha
MPOLIEHTHI U Aoau. [IprMeHeHrne mponopIuil Mpy pelieHn  3a1a4.
Jlornueckue 3agaumn

Pemrenune normueckux 3angad. Peuwenue nocuyeckux 3a0ay ¢ NOMowbio epagos, mabauy.
OcHOBHbIE MeTOJbI pelleHUs] TEeKCTOBBIX 3a4a4: apuPMEeTHUYEeCKHid, anreOpamdecKuii, mepedop
BapHaHTOB. [lepguunvie npedcmasieHus O OpyeUx Memooax peuieHus 3a0ay (2eomempuyecKue u

epaguueckue memoowvt).
CTaTHCTHKA H TeOPHUsI BEPOSITHOCTEI

Crarucruka
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Tabnuunoe W rpaduueckoe MPENCTaBICHUE NAaHHBIX, CTOJNOYATHIE M KPYrOBBIC IHUATPAMMBI,
rpaduky, MPUMEHEHHE AWAarpaMM U TpaduKOB IS OMHCAHUS 3aBUCHUMOCTEH pEaNbHBIX BEITUYHH,
u3BieyeHre uHPOpMauu u3 Tabmuu, auarpamMMm U rpadpukoB. OmnucaTelbHbIE CTaTHCTUYECKUE
MOKa3aTeIr YUCIOBBIX HAOOPOB: cpenHee apudmernyeckoe, mMeduara, HaubOoNblIee U HaUMEHbIIEe
3HaueHus. Mephl paccenBaHUs: pa3Max, OUCHepCUs U CMaHOapmHoe OMKIOHEHUe.

CnyuaiiHas UM3MEHYMBOCTb. 3MeHUYMBOCTb Ipu U3MEpeHMsIX. Pewaowue npasuia.
3axkoHomepHOCMU 8 UBMEHYUUBLIX GETUUUHAX.

Cuay4aiinbie cOOBITHS

Cny4aifHble OMBITHI  (IKCIIEPUMEHTHI), AJIEMEHTApHBIC CIy4alHble COOBITHS (MCXOJBI).
BepositHocTi  anemeHTapHBIX  coObituid.  CoOBITHST B CIOy4alHBIX — JKCIIEPHUMEHTax |
ONIaroNpHUATCTBYIONIUE d3JIEMEHTapHBbIC COOBITHS. BeposSTHOCTH ciydallHBIX COOBITHHA. OTBITBI C
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTApHBIMH  COOBITUAMHU. Kilaccuueckre BEpOSTHOCTHBIE OIMBITHI  C
UCIIOJIb30BAHUEM MOHET, KYOWKOB. [IpedcmasneHue cobvimuii ¢ nomowppio ouazpamm Jdiiiepa.
IIpomusononooxcuvie cobvimus, obveouneHue u nepecevenue coovimuu. Ilpasuno crodxcenus
gepoamuocmeii. Cnyyatinoiii 6v100p. [Ipedcmasnenue sxcnepumenma 6 eude Oepesa. Hezasucumvle
coovimus. YmHoocenue eepoamuocmeti Hezagucumvlx coovimuti. Ilocnedosamenvhvie Hezasucumbie
ucnvimanus. IlpencraBieHne o HE3aBUCUMBIX COOBITHSIX B KU3HHU.

DJIeMeHThl KOMOUHATOPUKH

Ilpasuno ymmnoocenus, nepecmanosku, paxmopuan uucna. Couemanusi u 4ucio coyemauui.
@opmyna uucna couemanuil. Tpeyeonvnux Ilackans. Onvimvl ¢ 60TLUWUM YUCTOM PABHOBOIMONCHBIX
9/IeMeHMAapHbIX cobbimuil. Bvlyucnenue eeposmuocmeti 8 ONblmMax ¢ NpUMeHeHuem KOMOUHAMOPHBIX
Gdopmyn. Ucnvimanua Bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu uUCnblMaHuti
bepuynnu.

Cnyuaiinvle éenuuunsl

3Hakomcmeo co cryuauHbiMU 8eUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CAVYAUHbIX 8ETUYUH.
Pacnpeoenenue eeposmnocmeii. Mamemamuueckoe oodcudanue. Ceolicmea MamemamuyeckKo2o
odcudanus. [lonamue o 3axone 6Gonvuux yucen. Mamepenue eeposmuocmei. Ilpumenenue 3aKoHa
OonbWUX YUCceN 8 COYUONO2UU, CMPAX08aHUU, 6 30pABoOXpaHeHuu, obecneuenuu 0Oe30nacHoCmu
HACeNeHUs 8 YPe36bIYAUHBIX CUMYAYUSX

HcTopust MaTeMaTUKH.

Bosnuknogenue mamemamuxu Kax Hayku, smansl ee passumus. OcHogublie pazoeinbl MamemamuKi.
Buioarowuecs mamemamuku u ux 6xnao 6 pazgumue HayKu.

Beckoneunocmo muoocecmea npocmuix uucen. Hucna u Onunvl ompesxos. Payuonanvuvie uucia.
Ulxona Ilugacopa. 3apooscoenue anceopvt 6 neodpax apugpmemuru. An-Xopeszmu. Poowcoenue
oykeennou cumeonuxu. Il.@epma, D. Buem, P. [exapm. llosenenue epaguxos gyuxkyuii. Mcmoku

meopuu 8epoOSAMHOCMeEl: CmMpaxogoe 0elo, azapmuuvle uepvl. Ponb poccutickux yueHvlX 6 pasgumuu
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mamemamuxu: JLDunep. H.U. Jlobauesckuii, I1.J1.Yebwviues, C. Kosaneeckasn, A.H.Koamozopos.

Mamemamuxka 6 paseumuu Poccuu: Hemp |, wKola mamemamudecKux U HasueayKux HayK, paseumue

poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B.Kenowviu.

4. TemaTu4ecKoe IVIAHUPOBAHUE

Ha3ssanue TeMEbl

KonnuectBo
4acoB

7 kjaacc

165

BBOI[HOG IIOBTOPCHUC

3

JIuHeilHbIe ypaBHEHHS ¢ OJJHOM MepeMeHHOM

Beenenue B anreopy.

JIvHeiHbIe ypaBHEHUS C OJTHOW MEPEMEHHOM.

Pewrenne 3a1a4u ¢ TOMOIIBIO YPaBHEHHH.

Koumponvnas paboma Nel Tema. Jlunetinoe ypagnueHue ¢ 00HOU nepemMeHHOU

17

[eabie BbIpa:KeHUH.

ToxnecTBeHHO-paBHbIE BoIpakeHUs. ToxaecTsa.

Crenenp ¢ HaTypaJbHbIM MOKazaTesneM. (CBONCTBA CTENEHM C HATypaJbHBIM
nokazareneM. OpgHowieHbl. MHorouneHsl. Cl0XeHHUE U BBIYMTAHUE MHOTOUYJICHOB.
YMHOXKXEHHE MHOTOWICHA Ha CyMMY [JBYX BBIPQXEHUMN, OJHOWICH. YMHOXXCHHUE
MHOTrO4YJIeHa Ha MHOTO4JIeH. Pa3nokeHue MHOTO4JIEHOB HA MHOKUTENU. BriHeceHue
o0uiero MHOXHUTENS 3a CKOOKU. Meron rpynnupoBku. IIpousBenenue pa3HOCTH U
cyMMbl. Pa3HOCTh KBazpaToB 1BYyX BbIpakeHMi. KBagpaT cymmbl M KBagpar
pa3sHOCTH JByX BblpakeHHUH. KBaapar CcyMMBlI HECKOJIBKHMX  BBIPaXCHMIA.
[TpeoOpa3oBaHue MHOrouwlIeHa B KBaJpaT CyMMbI MM Pa3HOCTH JIBYX BBIPAKCHHH
a100 B KBaJpaT CyMMbl HECKOJIbKMX BbIpaxkeHHH. CymMMa M pa3HOCTb KyOOB JBYX
BolpaxkeHuil. Ky0 cymMMbl M Ky0 pa3HOCTHM JABYX BblpakeHuid. IIpumenenue
Pa3IUYHBIX CHOCOOOB PA3JIOKEHHUsI MHOTOYJeHa Ha MHOXHUTENU. DopMyinbl Jis
pa3noKeHHs Ha MHOXHTENH BhpakeHui Bua a'-b" u a"+h"

Koumponvnaa paboma Ne2 Tema. Cmenenv ¢ HamypaionbiM noxazameiem.
Oonounenvi. Mnozounenwvi. Cnodcenue u blyumane MHO20YJ1€HO8.

Koumponvnaa paboma Ne3 Tema. Ymuoowcenue oOHOUNEHA HA MHO2O0UJIEH.
Ymnoorcenue muocounena na muozounen. Pasnoosicenue MHo2041eHaA HA MHOMCUMENU.
Konumponvnasa paboma Ne4 Tema. @opMyIbl COKpaIEHHOTO YMHOXKEHUS
Koumponvnasa paboma Ne5 Tema. Ilpumenenue paziuunvlx cnocob608 pasiodceHus
MHO20YIeHA HA MHOMCUMenu

85

DyHKIHH.

MHokecTBO U ero 3neMeHThl. CBsi3u Mex 1y BennauHaMu. OyHkuuu. CriocoOsl
3aganus Gyakuuu. 'paduk Gynxun. Jiuneitnas pyHkuus, e€ rpaduk U cBOMCTBA.
Koumponvnas paboma Ne6 Tema. @yuxyus.

18

Cucrema AByX JJMHEHHBIX YPABHEHHUH C ABYMS IlepeMEeHHbIMH

JluneitHOe ypaBHEHUS C ABYMs IepeMeHHBIMU U ero rpaduk. Cucrema ypaBHEHUH ¢
IByMsI TiepeMeHHbIMH. ['paduueckuil MeTon pemieHHus CHCTEM JBYX JIMHEHHBIX
ypaBHeHUM. PemieHue cHCTEM JMHEWMHBIX YpPaBHEHUW METOAOM MOACTaHOBKH.
Pemenue cucreM JWHEWHBIX YPAaBHCHHH METOJIOM alreOpanvecKoro CIOXKEHUS.
Pemienue 3aiad ¢ MOMOIIBIO CUCTEM JIMHEHHBIX YPaBHEHU

24
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Koumponvnas paboma Ne7 Tema. Cucmemvl JUHEUHbIX YPAGHEHUU ¢ O08YMs 1
nepemeHHbiMU

DJieMeHThbl KOMOMHATOPUKH U OMUCATEIBLHOM CTATUCTHKH 7
OcHoBHbIe NpaBUiia KOMOWHAaTOpUKH. HauanbHble CBECHHS O CTATUCTUKE

Koumponvnas paboma Ne8 Tema. Dnemenmubl KOMOUHAMOPUKYU U ONUCAMENILHOL 1
cmamucmuxu

W TOoroBoe MoBTOPEHUE. 11

Hmoeosas konmponvras paboma 1

8 knace 132

BBoaHoe noBTOpeHue

PanuonanbHble BbIPpaKeHUsI. 30
Panmonaneupie apo6u. OCHOBHOE CBOWMCTBO palMOHAIBLHOM IpoOH, COKpalleHHe

npobeii. [IpuBenenue npobeii k obmeMy 3HameHaremnto. Clo)keHUE, BBIYMTAHUE,
YMHOXXEHHUE, [IeJICHHE U BO3BEACHHWE B CTENCHb pAIMOHAIBHBIX JpPOOEH.
ToxnecTBeHHbIE TPeoOpa30BaHUsl pPALMOHAIBHBIX BbIpakeHU. PaBHOCUIIbHBIE
ypaBHEHHs. YpaBHEHHeE-cIeICTBHE. PannoHanbHBIE ypaBHEHHUs. ParmoHanbHbIC
ypaBHeHHs ¢ napamerpoM. CTemeHb C IeIbIM OTPULATEIFHBIM II0Ka3aTeNeM.
CBoiicTBa CTeNeHH C 1eNbIM TokaszaTeneM. Oynkius y=K/X.

Koumponvnasa paboma Nel Tema. Ocnognoe c60UCME0 payuoHAIbHOU OpoOuU. 1
Cnooicenue u gbluumanue payuoHaibHuvlx Opooell.

Koumponvnasa paboma Ne 2 Tema. Ymuooicenue u oenenue payuoHanibHuvlx 0pooetl. 1
Tootcoecmseennvle npeobpazo8anusi payUoOHAIbHLIX OPOOell.

Koumponvnasa paboma Ne 3 Tema. Pasnocunvhvlie ypasnenus. Payuonanvuvie 1

ypasHenus. CmeneHns ¢ yeavim ompuyamenbHulM NOKa3amenem.

HepaBeHcrTBa. 14

YucnoBble HepaBeHCTBA M WX CcBocTBa. CIIOKEHHE M YMHOXKEHHUE YHCIOBBIX

HepaBeHCTB. JlokaszarenbCcTBa HepaBeHCTB. HepaBeHCTBa ¢ OJHOW TEpEeMEHHO.

Yucnoble MpoOMeXyTKH. JIMHEHbIE HEpABEHCTBA C OJHON NepeMeHHON. CUCTEMBI U

COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJHOM TepeMEHHOW. YpaBHEHHS U

HEPaBEHCTBA, COJEPIKAIINE 3HAK MOJIYJIS.

Koumponvnasa paboma Ne 4 Tema. Hepasencmea 1

KBagparHbie KOpHH. 18

®yuknus y=x° u eé rpaduk. Ksagparuslii kopenb. ApudMeTnueckuii KBaapaTHbIi

KOpeHb. MHOXKECTBO JeHCTBUTENbHBIX uucel. [loHATHE O HaXOXIECHUU

NpUOIKEHHOTO 3HAYEHHsS KBaJApaTHOro KopHs. CBoMCTBa KBaJpaTHBIX KOpHEH.

[TpeoOpa3oBaHuUs BRIpAKEHHIA, COACPIKAIINX KBAJIPATHBIE KOPHH.

OyHKIUSA Yy = Vx ee CBOMCTBA U rpaduK.

Koumponvnas paboma Ne 5Keaopamuvie kopru. /leticmeumenshsie yucia 1

KBagparTHbie ypaBHeHHS. 36

KBagpatHoe ypaBHenune. Hemonnbie kBajgparTHble ypaBHeHUs. PopMyna KOpHEH
KBaJpaTHOro ypaBHeHMs. Teopema Buera. KBaaparHbeiii TpéxuneH. PaznoxeHue
KBaJIpaTHOTO TpeX4JieHa Ha MHOXKUTENU YPaBHEHMsI, CBOASIIUECS K KBaJpPaTHBIM.
Pemienne ypaBHeHMI METOJIOM 3aMEHbI mepemMeHHOoW. KBaapaTHble ypaBHEHUS C
napameTpoM. lccnenoBanwe KBaApaTHBIX ypaBHeHUH. Pemienne apoOHBIX
palMOHAIBHBIX ypaBHEHMH. PemieHue 3agad ¢ NOMOLIBIO  PallMOHAIBHBIX
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ypaBHeHuid. ['paduueckuii cnocob perienus: ypaBHeHHNA. PalinoHanbHble ypaBHEHUS
KaK MaTeMaTH4eCKHE MOJEIHN pealbHbIX cuTyauui. Jlenenue MHorousneHos. Kopau
MHorowieHa. Teopema besy. Llenoe paunoHaibHOE YpaBHEHUE.

Koumponvnas paboma Ne 6 Tema. Keaopamuvie ypasnenus. Teopema Buema 1

Koumponvnasa paboma Ne7 Tema. Keaopamnviti mpéxunen. Pewenue ypaeuenuil, 1

ceoosamuxcsa K kKeaopamuuim. Payuonanvnvle ypasHnenutl, Kax mooenu peanbHbix

cumyayuil. /leneHue MHO20YNEeHO8

MHoxkecTBa M ONlepalMU HAJl HUMH. 7

MHuosxecTBo. [I0qMHOXKECTBO 1TaHHOTO MHOYKECTBA. DJIEMEHTHI MHOecTBa. Ilycroe

MHOXecTBO, [lepeceuenne u oObenuHeHne MHOXecTB. KoHeuHble U OECKOHEUHBIE

MHOecTBa.  DopMyna  BKIIOUEHHUSA-UCKIIOYEHHA. B3auMHO  0OAHO3HauyHOE

cooTBeTcTBUE. PaBHOMOIIHOE MHOXecTBO. CuéTHble MHOXecTBa. PanmoHanbHbIE

qucna

Koumponvnas paboma Ne 8 Tema. Muoocecmea onepayuu Hao Humu 1

OcCHOBBI TEOPHH 1JTUMOCTH. 14

Jenumocts nenbix yucen. OCHOBHBIE CBOMCTBA AEITUMOCTU. JlelIeHHE C OCTaTKOM.

CpaBHenue no monynto u ux cpoiictBa. HOJ[ m HOK aByx HarypaiabHBIX 4MCe.

B3aumuo mpocteie umcna. [lpusznaku aenumoctu Ha 2,3,4,5,6,9,11. Ilpocteie u

COCTaBHbIE YHUCIIA.

Koumponvnas paboma Ne9 Tema. Ocroswvt meopuu denumocmu 1

Hrorosoe noBTOpeHue 13

Hmoeosas konmponvuas paboma 1
9 kJ1acc 165

BBoHOE TIOBTOpEHNUE 2

Keanparuunas pyHkums. 48

Dyukyuu

[TepemenHble BenuuuHbl, MOHATHE GyHKIHH. CriocoObl 3amanus GyHKIuH. ['padux

¢ynkuun. Oyukuun | x |, [x], {x}, sQn(x). YerHble U HeuyeTHbIC (YHKIUH.

Bospacratomue u yOpiBaromue ¢yHkunu. Hanbombiiee M HauMeHbIIee 3HAYEHUS

¢GyHKIIMM Ha npomexyTke. Toukn MakcumMymMa W MuHHMyMa. lIpeoOpaszoBanue

rpaduxkoB QyHKkuMH (mapamienbHbIH NEPEeHOC, pacTsbkeHue, cxatue). I[locrpoenue

rpadukoB QYHKINNA, COEPKAIINX 3HAK MOIYIIS.

Keaopamuunasa ghynxyus.

KBamparnunass ¢ynkums, e€ rpaduk U CBOHCTBA. 3aBUCUMOCTh CBOWCTB

KBaJpaTH4HOM GyHKIHH X2 + px + § OT Kod(UIMEnToB p u (. JIpobHO-MMHEiHAS

byHKLuA U ee rpaduk.

Hepasencmea

KBagpaTtHble HEpaBeHCTBA. Meton wuHTepBanoB. JlpoOHO-panmoHaNbHbIE

HepaBeHCTBa. Pacrono)keHue Hynel KBapaTHUHON (YHKIIMH OTHOCUTEIBHO JaHHON

TOUKH.

Koumponvnas paboma Ne 1. Tema. Keaopamuunas ¢hynkyus 1

Koumponvnas paboma Ne2 Tema. Pewenue keadpamHuvix HepaseHCms. 1

Memoo unmepsanog

YpaBHeHus ¢ AByMsi iepeMeHHbIMHM U UX CHCTEMBbI. 19

VYpaBHeHUE ¢ JABYMs NEepeMEeHHBIMU U ero rpaduk. 'paduueckue MeToabl penieHus
CHCTEM ypaBHEHHMI C ABYyMs MEpeMEHHbIMU. PerieHue cucteM ypaBHEHUH C JBYMS
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IepEMEHHBIMU. METOI0M MOACTAaHOBKH, METOJIOM CJIOKEHUS U YMHOXKEHUS. MeToa
3aMEHBbI [EPEMEHHOM, METOJ PA3JIOKEHUS] HA MHOXUTEJIU. YPAaBHEHUSI U CUCTEMBbI
ypaBHEHHUI ¢ mapamerpamu. [ 'eoMeTpudecKkuii cMbICT MOAyms uncia. ['padudeckas
VMHTEPIPETAUs YPABHEHUN C JBYMS INEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C
JIBYMS IEPEMEHHBIMU U UX CUCTEM.

Koumponvnas paboma Ne 3. Tema. Vpasuewus ¢ 08yMs NepemMeHHbIMU U UX 1
cucmemol
HepaBencTtBa ¢ aBymMsl HepeMeHHbIMM M HX cucTeMbl. [loka3areibcTBO 22
HepaBeHCTB.
HepasenctBa ¢ qByms nepemeHHbIMU. CHCTEMBI HEPABEHCTB C JBYMsI IEPEMEHHBIMU
OcHoBHBIE METO/IbI JOKA3aTEIbCTBA HEPABEHCTB. HepaBeHCTBa MEX Iy CpeITHUMU
BennunHamu. HepaBenctBo Komu — byHsIKOBCKOTO.
Koumponvnas paboma Ne 4. Tema. Hepagsencmea ¢ 08yms nepemMeHHbIMU U UX 1
cucmemsl. [lokazamenbcmeo nepagencmes
JJieMeHThI NPUKJIATHOH MAaTEeMATHKH. 10
Maremaruueckoe MozenupoBaHue. IIporeHTHBIE pacdeThl. AOCOTIOTHAS W
OTHOCHUTEJIbHAS IOTPELIHOCTH.
Koumponvnas paboma Ne 5. Tema. Dnemenmvi npukiaoHot Mamemamuxy 1
DJieMeHThl KOMOMHATOPUKHU M TEOPUHU BEPOSITHOCTEM 18
Meton wmarematudeckoil UMHAYKIMA. OCHOBHBIE TOHSATHS KOMOWHATOPUKHU
(pa3MemieHusi,  NEPEeCTAaHOBKM,  coueTaHus). YacTora U BEPOSTHOCTE.
Cratuctudeckoe onpe/esieHue BepOsITHOCTU COObITHI. ONbBIThI ¢ KOHEYHBIM YHCIOM
PaBHOBO3MOKHBIX UCX0J0B. [logcueT BeposiTHOCTEN B ONBITaX C paBHOBO3MOKHBIMU
ucxogamu. OObenMHEHUE COOBITUH W BEPOSTHOCTh OOBEIWHEHUS HECOBMECTHBIX
coObiTuii. He3aBucumble cOOBITHS M BEPOSTHOCTh HX IE€peceueHus. Y CJIOBHas
BEpPOSITHOCTh. TeopeMa YMHOXKEHHs BEpOSTHOCTEW. BeposATHOCTH TOro, 4ro B 7
OTBITax COOBITHE A TIPOU3OUIET POBHO M Pa3s.
Koumponvnaa paboma Ne6. Tema. Onemenmvl KOMOUHAMOPUKU U MeOpus 1
8EPOAMHOCMU.
ITocaenoBareapbHOCTH 24
HucnoBsle MOCIENOBATENBHOCTH. PEeKyppeHTHBIE ITOCIIEIOBATEIBLHOCTH. Meron
MateMatuyeckor uHaykuu. Onpenenenue apudmernueckon nporpeccun. Cymma 1
NEePBBIX YJIEHOB apudMeTHueckoi mnporpeccuu. OrmnpeneneHUe TeoOMETPUYECKON
nporpeccud. Cymma I epBbIX YWIEHOB reoOMeTpudeckoi nporpeccuu. Onpenenenne
O6eckoHeuHO Manoil mocnepoBaTenbHOCTH. CymMma OECKOHEYHO —YOBIBaromien
reoMeTpuueckoi nporpeccud. CyMMupOBaHUeE.
Konumponvnasa paboma Ne 7. Tema. Yucnogvie nociedoeamenvnocmu 1
HTorosoe noBropenue 22
Koumponvnas paboma Ne 8 (umozosasi)

2

31




		2022-05-06T09:49:52+0500
	Гареев В. Ю.
	я подтверждаю этот документ




