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IMosicuuTeILHAS 3aIMCKA

PabGouass mporpamma ydeOHOro mnpenmera «Ainredpa» — 7-9 kmacc (mamee PabGouas
MporpaMMa) COCTaBJICHA HA OCHOBAaHUU CIIEAYIONINX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

®enepanbHblil 3akoH «O0 oOpa3zoBanuu B Poccuiickoit ®enepanuu» Ne 273- @3 ot 29
nexadps 2012 rogx;

KonBennus o mpaBax peOeHKa;

[Tpuka3 MunuctepcTBa obpa3oBanus u Hayku Poccuiickoii ®deneparu ot 17.12.2010
Nel897 «OO6 yrBepkneHun (QeaepaabHOTO TOCYAapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIEro 00pa30BaHUs;

[Tpuka3 MunucrepcTBa obpasoBanusi u Hayku Poccuiickoii @enepanuu «O BHECEHUU
M3MEHEHUH B mpuka3 MuHucTepcTBa 00pa3oBaHus U Hayku P ot 17.12.2010 r. Ne
1897 «OO6 yrBepkAeHUU (QenepalbHOr0 TOCyJapCTBEHHOTO 00pa30oBaTeIbHOTIO
CTaHJapTa OCHOBHOTO 0011ero oopazopanus» ot 29 nexkadbps 2014 r. Ne 1644;

[Tpukaz MunucrepctBa obpazoBanusi u Hayku Poccuiickoit @enepanuu «O BHECEHUU
U3MEHEHUN B Ipuka3 MunuctepctBa oOpasoBaHus U Hayku P® ot 17.12.2010 r. Ne
1897 «O6 yrBepxkaeHun ¢eaeparbHOro TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
cTaHJapTa OCHOBHOTO o011ero oopazoanusi» ot 31 nexadps 2015 r. Nel577;

OcHoBHOW 00pa30BaTEeNLHON MPOTrpaMMBl OCHOBHOTO o00IIero ooOpaszoBanus MBOY
"COII Ne 3" r. CacoHoBo;

COopHuk mnpuMepHbIX pabouux mporpamm 7-9 kmaccel:  ydeO.mocobue s
obmeobpaszoBar. opranuzauuii/ coct. T.A.BypmucrpoBa. — 5-¢ uzn., mepepab. - M.:
[Ipoceeuenue, 2019

CanutapHo-sniuzemMuoniornueckue mpaswia u  Hopmbl CanlluH 2.4.2.2821-10
(mocTaHOBIIEHUE TJIABHOT'O TOCYJAPCTBEHHOTO caHuTapHoro Bpaua P® ot 29.12.2010 r.
Ne 189, 3apeructpupoano B Muntocre Poccun 03.03.2011 r., peructpaiiuoHHbINA HOMED
19993);

@enepanbHblii  nepedyeHb Y4EOHMKOB, PEKOMEHIYEMBIX K HCIOJb30BAHUIO TPHU
pean3aly UMEIOLIUX TOCYIapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX POrpaMM
HayaJIbHOTO 00IEro, OCHOBHOI'O OOIIETro, CPeIHEro 001Iero oopa3oBaHus;

ITucemo MunuctepcTBa obpasoBanus U Hayku Poccuiickoit deneparuu ot 12.05.2011
Ne(03-296 «O06 opranmzanuy BHEYpPOUHOM AESITENbHOCTH NpHU BBeAeHUH denepaabHOro
00pa3oBaTeNBHOrO CTaHapTa 001Iero 00pa3oBaHuUm»;

ITpumepHsble 0011€00pa3zoBaTeIbHbIE IPOrPaMMBbI 110 IPeAMETaM;

YcraB MBOY «COIII Ne 3» r. CahonoBo

PaGouas mporpamma Taxxe OnpeaenseT U CTPYKTypUPYeT IIaHUPYEMbIe PE3YIbTaThI
oOydyeHHsT M CcoOJepkaHue y4eOHOro TmpeameTa «Anredpa» B COOTBETCTBHUH C TMPUMEPHOM
mporpaMMoii  BocmuTaHus (ofgoOpeHa perieHueM — (QeneparbHOTO  y4eOHO-METOIUYECKOTO
o0beauHeHus 1Mo o01eMy o0pa3zoBaHuio, MpoTokoJ OT 2 uroHs 2020 r. Ne 2/20).



1. IInanupyemble pe3yabTaThbl H3YUYeHUS MPeaMeTa «Areopar.

JInyHOCTHBIE pPe3yIbTAThI:

JInuHOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «Anredpa» XapaKTepu3yrTCs:
IMaTpuoTnyeckoe BoCIUTAHHKE:

® T[POSBICHHWEM HHTEpeca K NPOILIOMY U HACTOSIIEMY POCCHMCKOH MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHIXKEHUSM POCCUUCKHX MaTEeMaTHKOB U POCCUHCKOI
MaTeMaTHYECKOM INKOJIbI, K HCIOJIb30BAaHUIO 3TUX JOCTHKEHHH B JPYIHMX HAyKax u
MIPUKIAIHBIX chepax.

I'pazknanckoe U 1yXOBHO-HPaBCTBEeHHOE BOCIIUTAHHUE:

® TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakAaHWHA W pealu3aldd €ro IMpas,
MPE/ICTaBJICHHEM O MAaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUH, IPOLIElyp TPaXkIaHCKOIro o0LiecTBa (BbIOOPHI, OMPOCHI U IIP.);

® TOTOBHOCTBIO K OOCYXKIEHHIO OSTHYECKHX NpoOJeM, CBI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHHMH HAyKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-3THYECKHUX
MIPUHITUIIOB B ICATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

® YCTAaHOBKOW Ha AaKTHUBHOE Yy4YaCcTHE B PEHICHHHM MPAKTUYECKUX 3aJa4 MaTeMaTH4eCKON
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOro 0Opa30BaHUsS Ha MPOTSKEHUU
BCEH JKU3HU JJIS1 yCTIEUTHOW MPOPECCHOHANBHON NESTEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUU;

® OCO3HAaHHBIM BBIOOPOM H IOCTPOCHHEM WHAMBUIYAIBHOH TPAeKTOpPUU OOpa3OBaHUS H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHNE!

® CrHOCOOHOCTBIO K OHMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHATHIO MaTeMaTHYeCKUX
00BEKTOB, 33/1a4, PEIICHUN, PacCyKICHUII;

® YMEHHIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

® OpHEHTalMed B JEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX IpeJICTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJIOBEKa, MPHUPOJBl W OOIIecTBa, MOHUMaHHEM
MaTeMaTHYeCKOM Hayku Kak c(epbl YeIOBEUECKOW AEATeNbHOCTH, 3TAloB €€ pa3BUTHS U
3HAYMMOCTH JJISl PA3BUTHS [IMBUJIH3AIIHN;

® OBJIAQJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTEMaTUYeCKON KYJIbTypOl KaK CPeJCTBOM MO3HAHUS
MUDA;

® OBJIAJICHUEM NPOCTEHIIMMH HAaBBIKAMU UCCIIEI0BATEIbCKON AEATEIbHOCTH.

®dusuyeckoe BocNUTAHMEe, (OPMHPOBaHHE KYJbTYPbl 310pOBbSI M JIMOLMOHAJIBLHOIO
Os1aromosty4ms:

® TOTOBHOCTBIO IPUMEHSTh MaTeMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEACHUS
3I0pOBOTO 00pa3a XW3HU (30pOBOE THUTaHUE, COATAaHCHPOBAHHBIM PEXUM 3aHITHU H
OT/bIXa, peryispHas pusnyeckas akTUBHOCTB);

e chOpMHPOBAHHOCTHIO HaBbIKa peIeKCHH, TPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TaKOTO
e MpaBa JAPYyroro yeaoBeka.

JIKOJIOTHYECKOe BOCIIUTAHHUe:

e OpHEHTalMel Ha NMPUMEHEHHWE MATeMaTHYeCKUX 3HAHMM JJIs peleHus 3ajad B 00jacTu
COXPaHHOCTH OKPYKAIOIIeH Cpeibl, MJIAHUPOBAHUS TOCTYIIKOB W OIEHKH MX BO3MOXKHBIX
MOCTIEICTBUM [T OKPY’KaIOIIEeH Cpebl;

® 0CO3HaHHEM ITT00AIBHOTO XapaKTepa 3KOJOrMYECKUX MpoOiIeM U IMyTel UX pelIeHusl.

JInyHOCTHBIE pe3y/IbTaThl, 00ecneYnBalOLUe AAANTANNI0 00yYAIOIIErocsi K U3MEHSIIUMMCS
YCJI0BHSIM COLMAJIbHOM M IPUPOJAHON cpeabl:



TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYIO JAESITEIbHOCTb, B TOM YHUCJIE YMEHUE YUYUTBHCS Yy
JOPYTUX JIOJIeH, TPHOOpPEeTaTh B COBMECTHOM JEATEIBHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIMU U3 OIbITA JIPYTHX;

HE0OXOIMMOCThIO B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4HuCiIe (POPMYIHpPOBATH HIICH,
MOHATHSA, THIOTE3bl 00 OOBEKTaX M SBICHUSX, B TOM 4YHCJIE paHee HE H3BECTHBIX,
OCO3HaBaTh JePUIUTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIAaHHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIONIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAECMBIE PEIICHUS U JICHCTBUS,
(hopMyIUpOBaTh M OLICHUBATH PUCKHU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

MeTtanpenmeTHble pe3yJibTaThI:

PeryasituBubie YY /|

1. YMeHMe caMOCTOSTEIIFHO OIIPEACIIATh HCIIN O6y‘lCHI/I${, CTaBHUTb U (bOpMy.]'II/IpOBaTb HOBBIC 3aJa4H1
B yqe6e M II03HABaTCIILHOM ACATCIIBHOCTH, Pa3BUBATh MOTUBLI U UHTCPECHI CBOCH MO3HABATCILHOMN
ACATCIIBHOCTH.

OOyyarommiicss Hay4YuTCs:

aHAJIM3UPOBATh CYIIECTBYIOLIUE U IIJIAHUPOBATh Oyayline 00pa30BaTEIIbHbBIE PE3yIIbTAThI;
UICHTUPUIHPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEAETATh TIaBHYIO NMPo0IeMy;

BBIJIBUT'aTh BEPCUU peIIeHUs MpoOsieMbl, (OPMYJIHUPOBAaTh TUIOTE3bl, NPEABOCXUIIATH
KOHEUYHBIN pe3yJIbTaT;

CTaBUTH II€JIb JICSITCIIBHOCTA HAa OCHOBE OIPEACIICHHONW MPOOJEMbl U CYIIECTBYIOIINX
BO3MOKHOCTEH;

dbopMynupoBaTh y4eOHBIE 3aJaydl Kak [aru JOCTIKEHUS TOCTAaBICHHOW IeH
JIeITEIIEHOCTH;

000CHOBBIBATh HCJICBBIC OPUCHTHUPLI U MIPUOPUTCTHI CCbUIKAMU Ha LHEHHOCTH, YKa3bIBad U
000CHOBBIBas JIOTUYCCKYIO ITOCTIEA0BATCIIBHOCTD IAaroB.

2. YMeHue caMOCTOATENbHO MJIaHUPOBAaTh MYTH JOCTHXKEHUS LEJei, B TOM UKCIIE albTEPHATUBHBIE,
OCO3HaHHO BbIOMpaTh Hambosee 3(HPEKTUBHBIE CIOCOOBI pElIeHUs YYEOHBIX M TIO03HABATEIHHBIX

3ajad.

OOyuarommiicss HAyYNTCA:

OTNpeeNsATh HEOOXOAMMbIE IEHCTBHS B COOTBETCTBUM C Y4eOHON M TMO3HABaTEIbHOU
3a/lauyedl U COCTABJIATH AITOPUTM UX BBIIIOJIHEHHUS;

00OCHOBBIBATh U OCYLIECTBIATH BbIOOp HambOosnee 3(PQPEeKTHBHBIX CIIOCOOOB peIICHUs
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;

OTNpeAeNATh/HaXOqUTh, B TOM YHCIE W3 NPEIOKEHHBIX BapUAHTOB, YCIOBUS JUIS
BBITIOJTHEHUS Y4eOHOM U MMO3HaBaTENbHOM 3a]auu;

BBICTpaMBaTh >KU3HEHHBIE TUIAHBI Ha KPATKOCPOYHOE Oynayriee (3asgBIsATh IIEJICBBIC
OpUEHTHPHI, CTAaBUTh aJCKBAaTHBIE WM 3a/ladydl W TMpeAsaratb JEHCTBUS, YKa3blBasg H
00OCHOBBIBAs JIOTHYECKYIO MIOCIIE0BATENBHOCTh 111aroB);

BBIOMPATh U3 MPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO MCKaTh CPEICTBA/PEeCYPChl IS
pelIeHUs 3a/1a4k/TOCTIKEHUS e,
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COCTABIIATH IJIaH peIIeHHsI TPOOIeMbl (BBITIOTHEHHUS TIPOEKTA, POBEICHHS UCCIICAOBAHMS);

OIMPCACIIATh, NMOTCHIUAJIBHBIC 3aTpYAHCHHA IIpHU PCIICHHUU yqe6H0171 U TI03HaBaTEJILHOM
3aa4i U HaXOUTh CpCACTBA I UX YCTPAHCHUS

OIIMCHIBATh CBOM OIIBIT, Oq)OpMJISISI Cro i nepeaadyu Apyrum JroJAiaM B BUAC TCXHOJIOTIMU
PEIICHUS MTPAKTUYCCKUX 3a4a4 OIIPCACICHHOI'O Kjlacca,

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO.

3. YMeHue COOTHOCUTBH CBOM JICUCTBHS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYLIECTBISATh KOHTPOJIb
CBOCH JEATEILHOCTH B TPOIIECCE JOCTHIKEHUS pPE3yJibTaTa, ONPEACNsITh CIIOCOOBI JIEHCTBHI B
paMKax MmpesioKeHHBIX YCIOBUHM B TpeOOBaHU, KOPPEKTUPOBATH CBOH JICHCTBHUS B COOTBETCTBUU C
WU3MEHSIIOIIECHUCS CUTYalueH.

Oo0yyaommiicss CMOXKeT:

ONPEACISITE COBMECTHO C IIEIaroroM MW CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
PE3YJITATOB M KPUTEPHH OIICHKU CBOCH YUeOHOMU JCSITSILHOCTH;

CHCTEMAaTH3HpOBaTh (B TOM YHCJIE BBIOMpPATh HPUOPUTETHBIC) KPUTEPHUH IUIAHUPYEMBIX
pe3yIabTaTOB U OLIEHKU CBOCH NEATEIIBHOCTH;

oTOMpaTb HMHCTPYMEHTBl JJs OLEHMBAHUSA CBOEH  JI€ATENBHOCTH, OCYILECTBIATh
CaMOKOHTPOJIb CBOEH AESITEIbHOCTU B PaMKaXx IMPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

OLCHUBATH CBOIO ACATCIIBHOCTb, APTryYMCHTHPYSA HNPHUYHMHBI JOCTUIKCHHUA WU OTCYTCTBHUA
IUIaHUPYEMOT' O pE3yJibTaTa,

HaxXOJUThb JOCTATOYHLIC CPCACTBA JJId BBIIIOJIHCHUSA y‘I€6HI)IX IIGfICTBPIfI B H3M€H$IIOHI€I>'ICH
CUTyalluu H/unu IIpHU OTCYTCTBUH INIAHUPYEMOT'O pE3YyJIbTAaTa,

pa0oTasi 1Mo CBOEMY IJIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JESATEIbHOCTh Ha OCHOBE
aHaJlu3a W3MEHEHUN CUTyalud [JJs T[IOJIyY€HHUs 3aIUIaHHPOBAHHBIX XapaKTEPUCTHUK
POAYKTa/pe3ysbTaTa;

YCTaHABJINBATb CBA3b MCKIAY MMOJIY4YCHHBIMU XapPaKTCPUCTUKAMU MMpoOAaYKTa u
XapaKTCpI/ICTI/IKaMI/I Hpouecca JCATCIIBHOCTHU U II0 3aB€pHICHI/II/I JCATCIIBHOCTHU Hpe)maraTL
HU3MCHCHHUC XAPAKTCPUCTHUK IIpoHecCa MAJid TMOJYUYCHHUA YIYUYIICHHBIX XapaKTCPHUCTHUK
POJIYKTa;

CBECpATL CBOH )IGI\/'ICTBI/UI C OCibl0 W, IIpHU HCO6XOI[I/IMOCTI/I, HCIIPABJIATH OImOKHU
CaMOCTOATCIIBHO.

4. YMeHue OIICHUBATH MPABUJIIBHOCTH BBIITOJHCHHUA y‘-Ie6H01>i 3aJa4diu, COOCTBEHHBIE BO3MOYKHOCTH
€€ pelIeHusl.

Oo0yuawmmuiicsi CMOXKeT:

OIPECACIIATh KPUTCPUU IMPABUIIBHOCTU (KOppeKTHOCTI/I) BBITIOJTHCHU A y‘ICGHOﬁ 3aJa4u,

aHaJTM3UpOBaTh U OOOCHOBBIBATH MPHMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApHs IS
BBITIOJTHEHUS Y4eOHOI 3a1auu;

CBO60)IHO ITOJIB30BAaThHCA BBIpa6OTaHHLIMH KPUTCPpUAMU OLUCHKH U CaMOOLCHKH, UCXOOSA U3
eI 1 UMCHOIIIUXCA CPpCACTB, pa3jindasd pe3yjibTaT U CITIOCOOBI HCﬁCTBHﬁ;

OLCHUBATL TIIPOAYKT CBOGM [OEATEIBHOCTH IIO0 3aJaHHBIM W/WIH CaMOCTOSTEIILHO
OMMPCACIICHHBIM KPUTCPHUAM B COOTBETCTBUU C LCIBIO JCATCIBHOCTH,



e 000CHOBBIBATH JOCTH)XHMOCThH II€TTH BBIOPAHHBIM CIOCOOOM HAa OCHOBE OILIGHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

¢ (uKCHUPOBATh U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

5. BnameHue OCHOBaMH CaMOKOHTPOJIS, CAMOOICHKH, MPHHSATHS PEUICHHH W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH M MO3HABATEIHLHOM.

Oo0yyaommiicss CMOXKeT:

e HaOIIOAATh U AaHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO M I03HABATEIbHYIO JESTEIbHOCTh U
JESITeIBHOCTD JPYTruX 00y4aromuxcs B Mpolecce B3auMOIIPOBEPKH;

® COOTHOCHTH pEalbHbIC M IUIAHUPYEMBbIE Pe3yJbTaThl WHAWBUIYAIBHOW 00pa30BaTeNbHON
JESATEIbHOCTH U JI€J1aTh BBIBOJBI;

® [IPUHUMATH pPELICHHE B y4eOHOW CUTyallud U HECTH 32 HEr0 OTBETCTBEHHOCTH;

¢ CaMOCTOATCIBbHO ONPCACTIATh IMMPUIUHBI CBOCTO YCII€Xa UJIKM HCYCIICXa U HAXOAUTh CIIOCOOBI
BbIXOJa U3 CUTyalluUu HCYCIICXA,

® DPETPOCHEKTHBHO ONpEAEATh, Kakue JCWCTBUS 10 pELICHHI0 Y4eOHOW 3ajauu Win
napaMeTpel 3THX JCHCTBUH TPUBEIN K IOJYYCHHIO HMMEIOUIETOCS MPOAYKTa Yy4eOHOU
JEeATEIbHOCTH;

® JIEMOHCTPUPOBATh HPUEMBl PErYISILIUU  ICUXO(DU3MOIOTUYECKUX/  SMOLMOHAIBHBIX
COCTOSIHMM s AOCTHKEHMsT d3(ddexTa ycrnokoeHHss (yCTpaHEHHS 3MOLUOHAIBbHOM
HampsDKeHHOCTH), d(dexta BoccTaHOBIEHUs (OcnalieHHs] TMPOSIBICHUNA yTOMIICHUSA),
s¢dexTa akTUBU3aIUH (ITOBBIIEHUS ICUXO0(U3NOTIOTHUECKON PEAaKTUBHOCTH ).

ITo3naBartenbHbie YV /[

1. VYmeHue ompenensite MOHATHS, CO3AaBaTh OOOOINEHUS, YCTAHABIMBAaTh AaHAJOTHH,
KJIaCCU(UIUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHMSI M KPUTEpPUM AJs KiaccuUKaluH,
YCTaHABIUBAaTh  IPUYMHHO-CJICACTBCHHBIE  CBA3U, CTPOUTH  JIOTUYECKOE  PACCYXKACHHE,
yMO3aK/Ito4eHne (MHAYKTUBHOE, TEAYKTUBHOE, 110 aHAJIOTUH) U J1€1aTh BHIBOJIBI.

Oo0yuamuiicsi CMOXKeT:

e noaOupaTh CIIOBA, COMOAYMHEHHBIC KIIOUEBOMY CIIOBY, OMpPEICNSIONIMNE €r0 MPHU3HAKU U
CBOMCTBA;

® BBICTPAMBATH JIOTMYCCKYIO HETIOYKY, COCTOAIIYIO U3 KIFOYCBOTO CJI0OBA M COIMOJYMHCHHBIX
€MY CJIOB;

® BBIJCIATH OOIINI MPU3HAK JBYX WM HECKOJBKUX MPEAMETOB WM SBJICHUN U OOBSICHITH HX
CXOJICTBO;

e O0BEAWHATH MPEAMETHI W SIBJICHUS B TPYIIIHI 1O OMpPEACICHHBIM MpPU3HAKaM, CpaBHUBATh,
KJaccuuIpoBaTh 1 000011aTh (HDaKThI U SBIICHNUS,

®  BBIJCIATH SBJICHUE U3 OOIIEro psija APYrux SBICHHUI;

® OINpeAcCiIATb O6CTO${TeHBCTBa, KOTOPBIC HNPpEAIICCTBOBAIM BO3HHUKHOBCHHIO CBA3U MEKIY
SABJICHUAMM, U3 OTUX 00CTOSITCILCTB BBIACIIATH ONPCACIIAIONINC, CIIOCOOHEKIE OBITh HpPI‘IPIHOfI
JAaHHOT'O SABJICHUS, BBIABIATE IPUYUHEBI U CIICACTBUSA ﬂBHeHHﬁ;

® CTPOUTH PACCYXKACHHE OT OONIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSIM U OT YACTHBIX
SIBJICHUH K OOITMM 3aKOHOMEPHOCTSIM;



CTPOUTH PACCYKICHUE HAa OCHOBE CPaBHEHUS IMPEAMETOB M SIBICHUIA, BBLACISS HPU STOM
o01re NpU3HaKY;

M3JIaraTh MOJMyYCHHYIO HH(POPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIacMoi 3a1a4H;

CaMOCTOSITENIFHO YKa3bIBaTh Ha MH(OpMAIUIO, HyKJAIOUIYIOCsS B MPOBEPKE, Mpeiarath u
MIPUMEHSTH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH UH(POPMAIUY;

BCp6aJ'II/I3OBaTB OMOLIHMOHAJIbHOC BIICYATICHHUEC, OKa3aHHOC Ha HEI'O UCTOYHUKOM,

OOBSICHATH SIBIICHHS, ITPOIECCHI, CBSI3U U OTHOILICHHUSI, BBISBIISIEMBIC B XOJIC TIO3HABATEIILHOU
U UCCIIEIOBATEIBLCKOW NEATEIbHOCTH (IMPUBOJUTH OOBSCHEHHE C W3MEHEHHEM (HOPMBI
MIPEJICTABICHUS; OOBSICHATh, JCTANU3UPYsSd WIH 00001as; OOBACHATh C 3aJaHHON TOYKHU
3peHus);

BBISIBJIIT U HA3BIBATL IPHUYKUHBI CO6I>ITI/I${, ABJICHUS, B TOM YHCJI€ BO3MOKHBIC / Haubonee
BCPOATHBIC IMPUYUHBI, BO3MOXXHBIC TTOCJICACTBUA SaI[aHHOﬁ MNPpUYIUHBI, CAMOCTOATCIILHO
OCYIICCTBJIAA HpH‘lHHHO-CJ’ICI{CTBCHHHﬁ aHaJInu3,

ACJIaTb BbBIBOA Ha OCHOBC KPUTHYCCKOI'O aHaAJIM3a PAa3HbIX TOYCK 3pPCHUA, IIOATBCPIKIATH
BBIBOJ COOCTBEHHOI apryMeHTauHeﬁ HJIM CaMOCTOATCIIbHO MMOJTYYCHHBIMU TaAHHBIMHU.

2. YMmeHue CO31aBaTb, IIPUMCHATb U Hp606pa3OBbIBaTB 3HAaKH U CHMMBOJIBI, MOACIIM U CXCMbI IJIA
pemicHu-d y‘Ie6HI>IX U IO3HaBaTCJIbHBIX 3aJa4.

Oo0yuarmuiicsi CMOXKeT:

0003HaYaTb CHUMBOJIOM U 3HAKOM npeaMcET n/unu SIBJICHHUC,

OIPCACIIATD JIOTMYCCKUE CBA3U MCKAY NPCIAMCTaMA 150701078 SABJIICHUSAMU, 0003HaYaThH JaHHBIC
JJOIT'MYCCKHUEC CBA3HU C IIOMOIIBIO 3HAKOB B CXCMC,

co3JlaBaTh a0CTPAKTHBIN UM peabHbIN 00pa3 npeaMeTa U/UiH SBICHUS;
CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBHUH 3a/1a4M W/WIIM crloco0a ee pelIeHus;

co3/l1aBaTh BepOalbHBbIC, BEIIECTBEHHbIE M WH(OPMAIIMOHHBIE MOJEIH C BbIICICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa MJisi OMpeleNieHHs crocoba perieHus 3ajadu B
COOTBETCTBHUU C CUTYallUEH;

peoOpa3oBhIBATh MOJIETH C IIE€JIbIO BBISIBIICHUSI OOIIUX 3aKOHOB, OMPEICIISIONINX JTaHHYIO
MpeIMETHYIO 00J1acTh;

MEPEBOUTH CIOXKHYIO TIO COCTaBY (MHOTOACMIEKTHYIO) HH(MOpMAIIKIO U3 rpauuecKoro uin
(hopMann30BaHHOTO (CUMBOJILHOTO) IIPEICTABICHUS B TEKCTOBOE, U HA000POT;

CTPOUTH CXEMY, alTOPUTM JEHCTBUS, WUCIPABISITh WM BOCCTAHABIMBATH HEU3BECTHBIN
paHee aJropuTM Ha OCHOBE MMEIOIIErocs 3HaHHUA 00 OOBEKTEe, K KOTOPOMY MpPHUMEHSETCS
aJITOPUTM;

CTPOUTH JOKA3aTCIILCTBO: IPAMOC, KOCBEHHOC, OT ITPOTHUBHOTO,

aHAJM3UPOBATh/pedIIEKCUPOBATh OMBIT Pa3pabOTKHM W pealu3alui y4yeOHOro MpOeKTa,
UCCIIEeIOBaHMs (TEOPETUUECKOr0, SMIMPUYECKOT0) Ha OCHOBE MPEJI0KEHHON MPOoOIeMHOMN
CUTYallUH, IIOCTABJICHHOM L1eIM /WM 33JaHHBIX KPUTEPUEB OLEHKH MPOYKTa/pe3ynbTaTa.

3. CMBICIOBOE YTEHHUE.

Oo0yuarommiicsi CMOXKeT:

HAaXOOUTh B TeKcTe TpeOyemyro wuH(popMmanuio (B COOTBETCTBHH C IIeNsIMU CBOEH
NESITETLHOCTH ),
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OpUEHTHPOBATbCS B COACPXKAHUM TEKCTa, IIOHMMAaTb LEJOCTHBIM CMBICI TEKCTa,
CTPYKTYypUPOBATb TEKCT;

yCTaHABIIMBATh B3aMMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHUH, TPOIIECCOB;
pPE3IOMUPOBATh IIaBHYIO UCIO TEKCTA;

npeoOpa3oBhIBATh TEKCT, «IIEPEBOJS» €ro B APYrYH MOJAILHOCTh, MHTEPIPETUPOBATH
TEKCT (XYHO)KECTBEHHBI M HEXYJO0)KECTBEHHBIH - y4eOHBIH, Hay4HO-IOIMYJISPHBIN,
uHpOpMaIMOHHBIN, TeKcT honfiction);

KPUTHYECKH OLIEHUBATh cojaepkaHue u ¢opmy Ttekcra. 4. DopmupoBaHHE U pa3BUTHE
9KOJIOTMUECKOTO  MBIIUIEHUS, YMEHUE  IPUMEHATb €ro B I103HABaTEJIbHOM,
KOMMYHHKATHUBHOM, COLIMATILHON MPAKTHKE U MPO(ecCHOHAIBHON OpHEHTALIUH.

Oo0yuawommiicsi CMOXKeT:
OTIPEIeNIATh CBOE OTHOIICHHUE K IPUPOAHOI cpee;

aHATM3UPOBATh BIUSHHE OKOJOTUYECKUX (AKTOPOB Ha cpeny OOHWTaHUS IKHUBBIX
OpraHU3MOB;

IIpOBOAUTDH HpI/I‘II/IHHHﬁ n BepOHTHOCTHHﬁ aHaJIn3 3KOJOIH4YCCKHX CHTyaHHﬁ;

MIPOTHO3UPOBATh U3MEHEHUSI CUTYaIluN NIPU CMEHE JeHCTBUS OAHOTO (hakTopa Ha JeiicTBHE
apyroro (akropa;

PacIpoCTPaHATh IKOJIOTUYECKUE 3HAHUS M YU4aCTBOBATh B MPAKTUYECKUX JeNiaxX IO 3aIIuTe
OKpY>Karollen Cpeibl;

BBIp@XKaTh CBOE OTHOIICHUE K MPUPOJEC 4Yepe3 PUCYHKH, COUYMHECHHS, MOJECIH, MPOCKTHHIC
paboTHI.

5. PazBuTHe MOTHMBAaIMM K OBJIAJICHUIO KYJIBTYPOM aKTUBHOI'O HCIIOJIB30BAHUS CIOBAPEN M IPYTHUX
ITOMCKOBBIX CHUCTEM.

Oo0yuarommiicsi CMOXKeT:

OIPCACIIATh H€O6XOI[I/IMI)I€ KJIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aITPOCHI;
OCYHICCTBJIATDH B33.I/IMO,Z[eI>'ICTBI/Ie C 3JICKTPOHHBIMU IMOUCKOBBIMH CUCTCMAMU, CIIOBAPsSMHU,

(hopMHPOBAaTh MHOYKECTBEHHYIO BBIOOPKY U3 MOMCKOBBIX UCTOYHUKOB 11 00BEKTHBU3AINH
Pe3yJIbTaTOB MOUCKA;

COOTHOCHUTD IMOJTYYCHHBIC PE3YJIbTAThI ITIOUCKA CO CBOCH JEITEIHFHOCTRIO.

Kommynukarususbie YY ]

1. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO AESTENBHOCTD C YUUTENEM U
CBEpCTHMKaMHM; paboTaTh MHIAMBHYaIbHO M B TPYIIE: HAXOAUTh OOIlee pelieHue U paspeuiatb
KOH(MJIMKTHI Ha OCHOBE COTJIaCOBaHMS TMO3ULMKA U ydyeTa MHTEpPEecoB; (OpPMYyIUPOBATH,
apryMEHTUPOBAaTh U OTCTaUBaTh CBOC MHEHHUE.

Oo0yuawmuiicsi CMOXKeT:

OIPEACIIATE BO3BMOXKHBIC POJIU B COBMECTHOM ACATCIIBHOCTH,
HUrpaTtb ONpeACICHHYIO POJIb B COBMECTHOM ACATCIIBHOCTH,

IPUHUMATh MO3MIHI0 COOECeTHUKA, MOHUMAs MO3ULHUIO JPYroro, pa3iuyarbh B €ro pedu:
MHEHuE (TOUKY 3pEHHS), [0KA3aTelIbCTBO (ApryMeHThI), (DaKThl; TUIOTE3bl, AKCHOMBI,
TEOpUU;
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OIpeNeNIATh CBOM JIEHCTBHA M JEHCTBUS MapTHEpPa, KOTOpPbIE CHOCOOCTBOBAIM WIIU
MIPENSATCTBOBAIN IPONYKTUBHOW KOMMYHHUKAIUU;

CTPOUTH MMO3UTHBHBLIC OTHOLICHUS B ITPOLCCCC y‘IG6HOI71 M TI03HABaTEIbHON ACATCIIBHOCTH,

KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOUKY 3PEHHMs, B JIUCKYCCHH YMETb
BBIJIBUTATh KOHTPAPTYMEHTHI, Tepedpa3upoBaTh CBOK MBICHIH (BIaJCHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aME€H);

KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATH
OIKUOOYHOCTh CBOET0 MHEHHS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;
npejaraTe albTepHATUBHOE pelIeHHe B KOH(PIUKTHOM cUTyalluH;

BBIIETISITH OOIIYIO TOUKY 3pEHHS B IUCKYCCHUMU;

JIOTOBApUBATHCS O MPaBUIaX U BOMPOCcaX JUIsl OOCYkKACHUS B COOTBETCTBHH C ITOCTABJICHHOM
repe. rpyInmnou 3aaaye;

OpPraHHW30BBIBATH y4eOHOE B3aUMOJICHCTBUE B Tpymme (OmpeaensaTh oOIue Ielu,
pacnpenensaTh pojiu, J0roBapuBaThcs APYT € APYrOM U T. 11.);

YCTpaHHTI) B paMKax aualora pa3pI)IBI)I B KOMMYHI/IKaIII/II/I, 06YCJ'IOBJ'I€HHI>I€
HEMOHMMAaHHUEM/HEIIPUATHEM CO CTOPOHBI coOeceqHHKa 3aaadn, (GOPMbI MU COICPIKAHHS
Jajora.

2. YMeHune 0CO3HaHHO UCIOJIb30BaTh PEYEBBIE CPECTBA B COOTBETCTBUH C 3a/1a4e KOMMYHUKALlUU
JUIS BBIPAXKEHUS CBOMX UYBCTB, MBICIEH U NOTPEOHOCTEH NSl IUIAHUPOBAHUS U PETYISILIMM CBOEH
JESATEIbHOCTH; BJIAZICHUE YCTHOM M MMCbMEHHOM pe4blo, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIo.

Oo0yuarommiicsi CMOXKeT:

OMpPEACIIATh 3aJa41y KOMMYHUKAIIUN U B COOTBETCTBUH C HEeH OT6I/IpaTI> PEYECBLIC CPEACTBA,

oTOMpaTh M HCIOJH30BAaTh PEUEBBIC CPEICTBA B IMPOIECCE KOMMYHUKAIMUA C JIPYTUMU
JIOBMU (JIMAJIOT B MMape, B Majol TPyMIe U T. 11.);

MPEJCTaBIsATh B YCTHOM WM NHCbMEHHOM (hopMe pa3BEepHYThIM IUIaH COOCTBEHHOM
JEeATEIbHOCTH;

COOIOAATh HOPMBI MMYOIUYHON peUH, periaMeHT B MOHOJIOTE M AUCKYCCUU B COOTBETCTBUU
C KOMMYHUKAaTUBHOM 3a1a4eil;

BBICKA3bIBaTh 1 OOOCHOBEIBATHL MHCHHE (CY)KI[E:HI/IC) " 3arpamyrBaTb MHCHUC IMAapTHEpPaA B
paMKax auajora,

MMPpUHHUMATh PCIICHUEC B XOAC JUaJiora U COTJIaCOBBIBATH €TO C CO6CCCI[HI/IKOM;

Co3aaBaTb NMHUCBMCHHBIC «KIMIIHPOBAHHBIC) W OPUTMHAJIIBHBIC TCKCTBI C WCIIOJIb30BAHUCM
HCO6XO,Z[I/IMBIX PCUYECBLIX CPCACTB,

HCIIOJIB30BaTh BCPGaHBHLIC cpeacTBa (Cpe,Z[CTBa JIOTUYIECKOM CB}I3I/I) JJId  BBIACIICHUA
CMBICJIOBEIX OJIOKOB CBOETO BBICTYIIJICHUSA

HCIIOJIB30BaTh HeBep6aJ'II)HI)Ie cpeacTBa NI HarjsiaJHbIC MaTcpuraibl,
HO,Z[FOTOBJICHHBIC/OTO6paHHBIC noa pyKoBOACTBOM YUHUTCIIA,

AC1aTh OI.[CHO‘-IHBIﬁ BBIBOJ O JOCTHUIKCHUU LCIM KOMMYHHUKAIIUU HEIIOCPCACTBCHHO ITOCJIC
3aBCPUICHUA KOMMYHUKATHBHOT'O KOHTAKTa U 00OCHOBBIBATH €T0.

3. q)OpMI/IPOBaHI/IC U Pa3sBUTUC KOMIICTCHTHOCTH B 00JIaCTH MCIOJIb30BaHUS HH(bOpMaLII/IOHHO -
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KOMMYHUKAITMOHHBIX TexHoJorui (nanee - UKT).
Oo0yyaommiicss CMOXKeT:

e IlIeJICHANPABICHHO MCKaTh U UCMHOJIb30BaTh UH(POPMALIMOHHBIE PECYpPChl, HEOOXOUMBIE TS
pelIeHrs y4eOHBIX B MPAKTUIECKUX 3a71a4 ¢ moMoIbio cpeacts UKT;

® BBIOMpATH, CTPOUTH U UCIOIB30BaTh JCKBATHYIO MHPOPMAIIMOHHYIO MOECIb JIIs TIiepeadn
CBOMX MBICIEH CpeICTBAMU €CTECTBEHHBIX U (DOPMANbHBIX S3bIKOB B COOTBETCTBUHU C
YCJIOBUSAMH KOMMYHHUKALIUY;

®  BBIJCIATH I/IH(i)OpMaI_II/IOHHbe/'I ACIICKT 3aJadyu, OICPUPOBATL HOAHHBIMH, HCIIOJIB30BATh
MOZCIIb pCHICHUSA 3aJa4H;

® CIIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMHU (BKJIIOYAs BBIOOp aJEKBAaTHBIX 3ajaue
MHCTPYMEHTAJIbHBIX, IPOrPAMMHO-aNNapaTHbIX, UHOOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
y4eOHBIX 3a/Ja4, B TOM YHUCIIC: BBIYMCICHHE, HANMCAHHWE IMUCEM, COYMHEHUH, TOKIAJIOB,
pedeparoB, cozaHue Mpe3eHTalui U JIp.;

® HCIIOJIB30BAaTh I/IH(I)OpMaI_[I/IIO C YUCTOM 3THUUYCCKHUX U IIPABOBBIX HOPM;

e co3aaBaTh HH(OPMALMOHHBIE PECYPCHI Pa3HOTO THIIA U JUISl Pa3HBIX ayJUTOPH, COOIIOAATH
MH(GOPMAMOHHYIO TUTHEHY U MpaBHia HHPOPMAITMOHHOW O€30MTaCHOCTH.

IIpenmeTHble pe3yabTaThl:

BrinyckHuUK HayunTcsa B 7-9 kiaaccax (Vi MCHOJb30BAHUSL B NOBCEAHEBHON KU3HHM M
o0ecreyeHusi BO3MOKHOCTH YCIIEITHOTO MPOJ0JIKeHNsI 00pa30BaHusl HA 0a30BOM YPOBHe)
DJieMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

L4 OIICpHUpPOBATH Ha 0a3o0BOM YPOBHC MNOHATHUAMH: MHOXKECTBO, 3JICMCHT MHOXCECTBA,
IMOAMHOXKECTBO, MPUHAAJICIKHOCTD,
L4 3a1aBaTb MHOXECTBA MECPCUNUCIICHUEM UX DJICMCHTOB,

®  HAXOJUTh MEpeceueHne, 00beTMHEHHE, TOMHOKECTBO B MMPOCTEHIIINX CUTYAITUSX;

e omepupoBaTh Ha 0a30BOM YpOBHE TOHATUSMU: OINpeAeNieHHEe, aKcuoma, Teopema,
JTI0OKa3aTelIbCTBO;

®  [IPUBOJAWTH PUMEPBI U KOHTPIIPUMEPHI ISl IOATBEPAKACHUS CBOUX BBICKA3bIBAHUM.

B noBceHeBHOM KU3HU U IPH M3YYeHHUH APYTUX NPeIMeETOB:

° WCIONIb30BaTh TrpaduuecKkoe TMpeACTaBICHHE MHOMECTB [UJIsl OMHCAHHS pPeaTbHBIX
MIPOLIECCOB U BJICHUH, PU PELICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB.

Yucaa

° OmepupoBaTh Ha 0a30BOM YPOBHE NOHATHUSIMH: HATypalbHOE YHCIO, IEJI0€ YHCIIO,
OOBIKHOBEHHasi NIpo0Ob, JdeCATHYHAsE JpoOb, CMEIIaHHas Jpo0b, paIHMOHATLHOE YHUCIIO,
apudmeTnuecKuil KBaJIpaTHBIN KOPEHb;

° WCIIO0JIb30BaTh CBOMCTBA YMCEN U MPaBUIIa JEHCTBUN MPU BHINOJHEHUN BBIYMCIICHUI;

° WCIIO0b30BaTh MPU3HAKKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH BBIYMCICHUNA U
peIIeHNN HECIOKHBIX 3a/1a4;

° BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUHU C TIPaBUJIAMU;

° OLICHMBATh 3HAYE€HHE KBAJPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO LIEJIOT0 YHUCIIA;

° pacno3HaBaTh pallMOHAJIbHBIE U UPPALIMOHAIIBHBIE YHUCIIA;

° CpaBHUBAThH UKCIIA.

B noBce1HeBHOI KU3HU U IPH U3YyYEHUU APYTUX NMPeIMETOB:

° OIICHUBATH PE3YJIHTATHl BHIYMCICHUH MPU PEIICHUH MPAKTHYECKUX 3a7a4;

° BBITIOJTHATH CPAaBHEHUE YHUCEIT B PEATbHBIX CUTYaIIHSIX;
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o COCTABIISITh YMCIIOBBIC BBIPAKEHUS NPH PEIICHUM MPAKTUYECKHX 33734 U 3a7ad U3
APYruX y4eOHBIX MPEIMETOB.

ToxxknecTBeHHbIEe MPeOOPaA30BAHUSA

o BBINOJIHATh HECIOXKHbIE NpPeoOpa3oBaHus JUIsl BBIYUCICHHMS 3HAYEHHUH YHUCIIOBBIX
BBIDQKEHUH, COAEpKAIIMX CTENEHH C HATypaIbHBIM IIOKa3aTelieM, CTENeHH C  IEJbIM
OTPULIATEIIHBIM IIOKA3aTeNIeM;

o BBINOJIHATh HECJIOKHBIE NPeoO0pa3oBaHMs LENbIX BBIPAXKEHUI: pacKpblBaTh CKOOKH,
MPUBOANUTH OAOOHBIE CIaracMeble;

J UCIOJB30BaTh (OPMYNBI COKPAIICHHOTO YMHOXEHHsS (KBaJpaT CyMMBbI, KBajapar
Pa3HOCTH, Pa3HOCTb KBAaJIPATOB) ISl YIIPOIIEHUS BBIYMCICHUN 3HAYEHUH BBIPAXKEHUH;

o BBIIOJIHATh  HECJIOXKHbBIE  IPeoOpa3oBaHMs  JPOOHO-IMHEHHBIX  BBIPAXKEHUH U
BBIPQKEHUH C KBaPaTHBIMU KOPHSIMH.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

. IMOHMMATh CMBICJI 3aIIMCU YHCIIA B CTAaHJIAPTHOM BUJIE;

. OTIepupoBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHIAPTHAsS 3aMKCh YHCIIA.
YpaBHeHNsI 1 HEPABEHCTBA

. ornepupoBaTh Ha 0a30BOM YpOBHE IMOHSATHSMH: PaBEHCTBO, YHUCIOBOE PaBEHCTBO,

ypaBHEHHE, KOPEHb YPaBHEHHUS, pEIICHHUE YypaBHEHUS, UYHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHre HEPABEHCTBA;

. MIPOBEPSTH CIPABEAJIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peuaTh JIMHEHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSALIMECS K JINHEUHBIM;
peuiaTh CUCTEMBbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHUI, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA),
peliaTh KBaJipaTHble YpaBHEHUS M0 GopMylie KOpHEH KBaIpaTHOTO YPAaBHEHUS;
M300paXkaTh PEIICHHUSI HEPABCHCTB M X CHCTEM Ha YMCIIOBOH MPSMOM.
B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

o COCTaBJIATh U pEIIaTh JIMHEHHBbIE ypaBHEHUs IIPU PELICHUU 3a/ad, BO3HUKAIOIIUX B
JOPYTUX y4eOHBIX MpeIMeTax.

DyHKUMH

o HaXO/UTh 3HaueHHe (PYHKIMHU 1O 33JaHHOMY 3HAUEHHIO apTyMEHTa;

o HaXO/JWTh 3HA4YEHHE apryMeHTa IO 3aJaHHOMY 3HAueHHIO (YHKIMH B HECIOXHBIX
CUTYalUsIX;

J ONpeAENATh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOPAWHAThl TOYKH 10 €€
I0JIO)KEHUIO Ha KOOPAMHATHOM INIOCKOCTH;

o 1o rpaduky HaXoAWTh O0JNACTh ONpPEAETCHUs, MHOXKECTBO 3HAUEHUH, HYIHU (QYHKIUH,

MPOMEKXYTKH 3HAKOIOCTOSHCTBA, INPOMEXYTKHM BO3pacTaHusi M YObIBaHMs, HauOojbllee U
HauMeHbIlIee 3HaYeHUs] PYHKIINH;

. CTPOUTH rpapuK JMHEWHON QYyHKINY;

. MIPOBEPSATH, SIBISETCA JIU JaHHBIA rpaduk rpadukoM 3agaHHOM (QYHKUMU (JTUHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

. OTpeNeNIATh TPUOIIKEHHBIE 3HAYEHHs KOOPAMHAT TOYKM IepecedeHus TpadukoB
bynKumii;

o ONepupoBaTh Ha 0a30BOM YPOBHE MOHITHUIMHU: IOCIEI0BATEIbHOCTD, apupMeTHuIecKas
Iporpeccusi, reoMeTpuiecKas porpeccusl;

. pemiaTh 3aJaud  Ha MPOTPEcCHH, B KOTOPBIX OTBET MOXET ObIThb MOJyYeH

HETIOCPEICTBEHHBIM MOJICYETOM 03 MPUMEHEHUS (POPMYIL.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:

. UCIOJIb30BaTh TPaQUKH peabHBIX MPOLECCOB M 3aBHUCUMOCTEH JUIsl ONpeAeseHus uX
CBOMCTB (HauOoOJIbILINE U HAUMEHBIIINE 3HAUEHUS, TIPOMEXYTKH BO3pacTaHus U YObIBaHUS, 00JIaCTH
MIOJIO)KUTEIBHBIX U OTPULIATENIBHBIX 3HAYEHUH U T.11.);

11



. UCIOJIb30BAaTh CBOMCTBA JIMHEHHONW (QYHKIMM W ee rpaduk MpH peuieHuu 3aaad u3
APYruX y4eOHBIX MPEIMETOB.
CrarucTUKa U TeOpusi BepOSATHOCTE

. MMETh MPEJCTABICHUE O CTATUCTUYECKHX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a49aX;

. peuiaTe mpocTeime KOMOMHATOPHBIE 3a/la4l METOJOM MPSIMOTO M OPTaHU30BAHHOTO
nepedopa;

. MPEACTABIIATH JaHHBIC B BUJIC TaOIHII, TUarpamMmm, rpaduKoB;

. YuTaTh UH(OPMAITUIO, TIPEICTABIICHHYIO B BUE TaOJIUIIBI, TUarpaMMbl, Tpaduka;

. OTPE/ICIATH OCHOBHBIC CTATUCTUYECKHUE XaPAKTEPUCTUKH YUCIIOBBIX HAOOPOB;

. OIICHUBATh BEPOSTHOCTh COOBITHS B IPOCTEUIITNX CITydasiX;

. MMETh TPEJICTABICHNE O PO 3aKOHA OOJIBIITUX YMCENl B MACCOBBIX SIBIICHUSX.

B noBce1HeBHOIi KU3HU U TPH U3YyYeHHUU JAPYTUX NPeIMeTOB:

. OIICHUBATh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tiepedopa;

° HMMETh MPEJCTABICHUE O POJIM MPAKTHUYECKH JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

° CpPaBHMBATh OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHUKH, MOIyYeHHBIE B TMpollecce
pEIICHUs TPUKIIATHON 3a/1a4M, U3YICHHS PEATbHOTO SIBJICHHS,

° OIICHUBATH BEPOSITHOCTh PEATBHBIX COOBITHI U SBIICHUH B HECIIOKHBIX CUTYaIUIX.

TexcToBBIE 3a70aYH

° pemaTh HECIOXHBIC CHOKCTHBIC 3aJ1adyd Pa3HBIX THUIIOB Ha BCE apH(PMETHUYCCKHE
JIEHCTBHUS,

° CTPOUTH MOJIEIIb YCIIOBHS 3a7a4u (B BUAE TaOIUIIbI, CXEMbI, PUCYHKA UITU YPaBHEHUS), B

KOTOpOfI JaHbl 3HAUYCHUA ABYX M3 TPCX B3aMMOCBA3AaHHBIX BCJIHWYMH, C LCJIBIO ITOMCKAa PCIICHUA
3aJa4u,

J OCYILLECTBIIATh CIOCOO MOMCKA PEIIEHUs 3aJjaul, B KOTOPOM pacCyKIEHUE CTPOUTCS OT
yCIJIOBUS K TpeOOBAHUIO WIIM OT TPEOOBAaHUS K YCIOBHIO;

o COCTaBJIATH IJIaH PELICHUS 33/1a4U;

J BBIJIETISITh 3TAIlbl pEIICHUS 3a/1a4H;

J MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJBTAThl B 33/1a4e, HUCCIIEA0BATh MOJIYyYEHHOE
pelIeHne 3aa4n;

o 3HaTh Pa3IMuue CKOpocTell 00bEeKTa B CTOSUEH BOJE, NPOTUB TEUEHUS U MO TEUECHHUIO
peku;

o pelarh 3aJa4i Ha HaX0KJIEHUE YacTH YNCia U YUCIIa TI0 €ro 4acTH;

o pelaTh 3a7aud pa3HbIX THIOB (Ha padoTy, HAa MOKYIKH, Ha ABH)KEHHE), CBA3BIBAIOIINX
TPH BEJIMYMHBI, BBIJIEISITh 3TH BEIMYUHBI U OTHOLLIEHUS MEX]ly HUMU;

J HaXOJUTh MPOLEHT OT YHCIla, YUCJIO IO MPOLEHTY OT HEro, HaxOJWUTh MPOIEHTHOE
CHI)KEHHE WM ITPOLIEHTHOE MOBBILIEHUE BETNUNHBI;

o pelIaTh HECIOKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKICHUN.

B noBceaHeBHOI KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

J BBIIBUTATh THUIOTE3bl O BO3MOXHBIX MpPENEIbHBIX 3HAYEHHUSX HCKOMBIX B 3ajaye

BEJIMYHUH (1€TaTh IPUKUIKY).
I'eomeTpuuyeckue Gpurypsl

. oTrepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH F€OMETPUUECKUX UTYD;

. U3BIIEKaTh MH(OPMAIIHIO O T€OMETPUYECKUX (UTypax, IPeACTaBICHHYIO Ha YepTexax B
SIBHOM BU/IE;

J NPUMEHSTh Ui pelIeHHs 3a7ad TeoMeTpuueckue (akThl, €CIM YCIOBUS HUX

NMPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe;

. pemiaTh 3aJayd Ha HAXOXKICHHWE TE€OMETPUUYECKHX BEJIMYMH 10 o0pasuam HIu
aJITOPUTMaM.
B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:
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. UCIOJIb30BaTh CBOWCTBA T'E€OMETPHYECKHX (HUTyp [UIsi pElIeHUs THUIIOBBIX 3ajad,
BO3HHUKAIOIIMX B CUTYaIUsX TOBCEAHEBHOM KM3HU, 33/1a4 MPAKTUYECKOTO COJIEPKAHUSI.

OTHOmIEeHNS

J ornepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMH: PaBEHCTBO (puUryp, paBHbIE (QUIYpHI,
PaBEHCTBO TPEYTOJILHUKOB, MMAPAUIETBHOCTD MPSAMBIX, MIEPIICHIUKYISIPHOCTD MPSIMBIX, YTIIbl MEXKIY
MPSIMBIMU, TIEPIICHANKYJIISP, HAKIOHHASL, TPOCKIIHSL.

B noBceHeBHOI KU3HU U IPH U3YYEHHUU APYTUX NPeIMETOB:

. WCIIONb30BaTh OTHOIICHUS [UJIS PEHIeHUs MNPOCTEHINMX 3a7ad, BO3HUKAIOUIUX B
peanbHOM KU3HU.

HN3mepeHus u BbIYMCICHUS

. BBITIOJIHATH U3MEPEHHE JJIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IIOMOIIbIO HHCTPYMEHTOB
JUIS U3MEPEHUN JJIUH U YIJIOB;

J NPUMEHITh (DOPMYNBI TMEpUMETpa, IUIOMEAANM U O00beMa, IUIOMIAJU TMOBEPXHOCTH
OTJIETTbHBIX MHOTOTPAHHUKOB IPU BBIYUCICHUSX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUU;

. npuMeHsITh Teopemy Iludaropa, 6a3oBbIC TPUTOHOMETPHUECKHE COOTHOIICHUS JUIS
BBIUHCIICHUS ITMH, PACCTOSHUH, ITOMIAeH B MPOCTEHIINX CIIydasX.

B noBceHeBHOI KU3HU U IPH U3YYEHUU JAPYTUX NPeIMETOB:

. BBIYUCIISITH PACCTOSIHUSI HAa MECTHOCTH B CTaHJAPTHBIX CUTYyaIUsX, IUIOMIATd B
MPOCTEUIINX CITyYasiX, MPUMEHSTh (OPMYIIbI B IPOCTEHIIMX CUTYAIUSAX B TTOBCEAHEBHOM KU3HHU.

I'eomeTpuyeckue NocTpoeHus

. n300pakaThb TUIOBBIE MJIOCKHE GUTYPHl U (GUTYPBl B HMPOCTPAHCTBE OT PYKH U C
MTOMOIIbI0 HHCTPYMEHTOB.

B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

. BBITIOJTHATH MPOCTEUIIINE TOCTPOSHUSI HA MECTHOCTU, HEOOXOUMbIE B pealbHON KU3HU.

I'eomeTpuyeckue npeodopa3oBaHus

. CTPOUTH PUTYPY, CHMMETPHUYHYIO TAaHHOW (PUTYype OTHOCUTEIHLHO OCH M TOUKH.

B noBceHeBHOM KU3HU U IPH M3YYeHHUH APYTUX NPeIMeTOB:

. pacro3HaBaTh JIBIKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

. pacrno3HaBaTh CHMMETPHUYHBIE (PUTYPBI B OKPYXKAIOIIEM MUPE.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

. oTepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSIMHU BEKTOP, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpa Ha YHUCIIO, KOOPJAMHATHI Ha MIOCKOCTH;

. OTIPEAETATH MPUOIMKEHHO KOOPAUHATHI TOYKU 10 €€ M300paKeHUIO Ha KOOPIUHATHOM
MIJIOCKOCTH.

B noBceHeBHOI :KU3HU U IPH U3YyYEHUU JAPYTUX NMPeIMETOB:

. WCIIOIB30BaTh BEKTOPHI JJIsi PEIICHUs] MPOCTEHIMX 3a/ad Ha OINpPECIICHHE CKOPOCTH
OTHOCUTEIIBHOTO JABUKEHUSI.

HcTopust MaTeMaTuKu

J ONKCHIBATh OTJIEIbHBIE BBLIAIOIIMECS PE3YJbTaThl, MOJTYYEHHbIE B XOJI€ Pa3BUTHUS
MaTEMaTHKHU KaK HayKH;

. 3HATh MPUMEPHI MATEMATUUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3U C OTECUECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

J MMOHUMATh POJIb MAaTEMaTUKH B pa3BuTuu Poccuu.

MeToabl MATEMATUKH

. BBIOMPATh MOAXOAIIMI W3y4eHHBIH METOA M peleHUs M3yYeHHbIX THUIIOB
MaTeMaTHYeCKHX 3aj1ay;

. MIPUBOAUTH  NPUMEPHl  MATEMaTUYECKHX  3aKOHOMEPHOCTEH B  OKpYyXKaroulei

HeﬁCTBHTeHBHOCTH H MMPOM3BCIACHUAX UCKYCCTBA.
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BhInyCKHUK MNOJYYMT BO3MOKHOCTH HAy4YuThbcd B 7-9 kiaccax s olecmedeHHs
BO3MOSKHOCTH YCIIEHIHOTO NMPOJ0JIKeHUs 00pa3oBaHusi HA 0230BOM M yIiIy0JJ€HHOM YPOBHSIX

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

. onepuposamv — NOHAMUAMU:  onpedeneHue, meopemd, AaKCUOMA, MHOHICECMEO,
XapakmepucmuKky MHONICECm8d, dIeMeHm MHO}Cecmed, Nycmoe, KOHeuHoe U OecKOHeyHoe
MHOHCECMB0, NOOMHONCECMBO, NPUHAODTIEHCHOCIb, BKII0UEHUEe, DABECHCMBO MHONCECME,

L4 u3o6pa9fcamb MHOIHCECMEd U ONMHOUEHUE MHOIHCECNE C NOMOULbIO KP)Y206 Qﬁﬂepa;
L4 onpedeﬂﬂmb I’lpuHadflleCHOCWIb dJllIeMeRma MHOIHCecme), 00veouHeHUo U nepecevyeHuro
MHOOIMHCECMEB,

° 3a0a6amb MHONCECMBO C NOMOWBIO NEPEYUCTIeHUS DIEMEHMO8, CI0BECHO20 ONUCAHUSL,

B noBceqHeBHOM KU3HU M NPU U3YYEHUU JPYTUX MPeIMETOB:

° CMpOoUmMsb YenouKku YMo3aKIOYeHUll Ha OCHO8E UCNONb308AHUS NPABUTL IOCUKU,

° UCNONIL3068AMb  MHOJICECMed, onepayuu ¢  MHOJCecmeamu, ux epaguueckoe
npeocmasieHue OJisi ONUCAHUS PealbHbIX NPOYECCO8 U AGIEHULL.

Yucaa

® onepupoeantb NOHAMUAMU. MHOINCECNMBO HAMYPAIbHbIX YUCEN, MHONCECMBO UYEJIbLX
uuceil, MHoocecmeo pAaAyUOHANIbHbIX YUcel, uppayuorajibHoe YUucio, Keadpamen? KOpEHD,
MHOHCECMBO OEUCMBUMENbHBIX YUCE, 2eOMEeMPUYECKAsi UHMEPNPEemayus HamypaibHbulX, YebiXx,
PAUYUOHATIbHBLX, Oeﬁcmeumeﬂbﬂbzx qucei,

. NOHUMAMb U 00BACHAMb CMBICI NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

. 8bINOIHAMb BLIYUCACHUS, 8 MOM HUCIe C UCNONb308AHUEM NPUEMO8 DAYUOHATILHBIX
BLIYUCTICHUL,

J 8bINOIHAMb OKPY2leHUe PAYUOHATLHBIX YUCENl C 3a0AHHOL MOYHOCMbIO;

J CPAasHUBAMb PAYUOHANbHBLE U UPPAYUOHATbHBLE YUCIA,

. npeocmasisims pAyuoOHaiIbHOe YUCIO0 8 BUOE OeCAMUYHOU OpoOU

. YNOpA004UUBAMb YUCLA, 3ANUCAHHbBIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o nHaxooums HOJ/[ u HOK uucen u ucnoivs3osamo ux npu peuieHuu 3a0ay.

B noBceaHeBHOIi )KM3HM M PU U3YYEeHHUH APYTHX MPeEAMETOB:

o NPUMEHAMb NPASUNA NPUOTIUMHCEHHBIX GbIYUCTEHUL NPU peuleHUY NPAKMUYECKUX 3a0ad U
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

J BLINOTIHAMb CPABHEHUE Pe3YIbIMAmos GblUUCTIeHUL NPU PeuleHUU NPaAKmu4ecKux 3a0ay,
8 MOM YUCe NPUOIUNHCEHHBIX BbIYUCTEHULL,

o COCMasAmb U OYEHUBAMb YUCLOBbLE BbIPANCEHUS NPU PeuleHUU NPAKMUYECKUX 3a0ay U
3a0ay u3 opyaux y4eOHvIX npeomemos;

ToxknecTBeHHbIE IPe0OpPa30BaHUA

L4 onepuposaniv NOHAMUAMU CMENEHU C HaAm)YpAalbHbIM nokazamejiem, Cmenernu ¢ yeibim
ompuyamenbiblM nokasamenem,
L4 6blNOJIHAMb npeo6pa306aHuﬂ yeiblx GbZPGOfCQHMﬁ.' Oeticmeust ¢  OOHOYJEHAMU

(cnooicenue, svbluumManue, YMHONCEHUE), OCUCMEUs. C MHO2OUIEHAMU (CIOJdNCEeHUe, 6blYUumanue,
VMHOdNCEHUE);

. BbINOHAMb PA3NONCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008. 8biHeCeHUe
3a cKOOKY, epYRNUPOBKA, UCNONb308AHUE POPMYTI COKPAUEHHO20 YMHONCEHUSL,

. 8b10€IAMb KEAOPAM CYMMblL U PA3ZHOCMU OOHOUNEHO8,

. PACKAa0bl8amy HA MHOMCUMENU KEAOPAMHBILL  MPEXUieH;

. BbINONHAMbG  NPeoOpPA306AHU  GbIPANCEHUN, COOEPIHCAWUX CMENeHU C  Yeablmu

OMPUYAMENbHBIMU ~ NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ YeabiM
ompuyamenbHuiM NOKA3amenem K 3anucu 8 suoe opoou;

J BbINONHAMbL — NPeodpPa306anus  OPOOHO-PAYUOHATILHBIX — GLIPAMCEHUN.  COKpAWyeHUe
Opobell, npusedeHue ancedpauyeckux opooeli Kk obujemy 3HAMEHAMento, CIONCeHUe, YMHONCEHUe,
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OenieHue aneedopaudeckux Opodell, 8o3eedeHue aneedpauyeckol Opodou 8 HAMYPAIbHYIO U Yeryio
ompuyamenvbHyro cmenemb,

° 8bINOHAMb NPEOOPA308AHUSL BBIPANCEHULL, COOEPACAUUX KBAOPAMHbLE KOPHU,

. 8bI0EISIMb KEAOPam CYMMbl WIU PA3ZHOCIU OBYYLEHA 8 BbLPANCEHUSIX, COOePICAUUX
K8aOpammbvle KOPHU,

. 8bINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYTb.

B noBceaHeBHOM KM3HM ¥ IPH U3YYEeHUH APYTUX MPeAMETOB:

. BbINONHAMb NPEoOPA308aHUsL U OClCMEUs. C YUCIAMU, 3ANUCAHHLIMU 8 CIMAHOAPMHOM
suoe;

. 8bINOIHAMb NPE0OPAZ0BAHUSL AN2eOPAUYECKUX BLIPANCEHUL NPU PeULeHUU 3A0ay Opyeux

VUEOHBIX NPEOMEMO8.

YpaBHeHUsI 1 HEPABEHCTBA

J onepupoeamv NOHAMUAMU: YPABHEHUe, HEePABEeHCMB0, KOPeHb VPABHEHUs, peuleHue
HEePAaseHCmed, pPABHOCUNIbHbIE YPABHeHUs, 001acmv onpedeieHusi YpaeHeHus (HepaseHcmad,
cucmemvl YypagHeHUll Ul HEPABEHCMB),

®  pewamv JUHElHble YPAGHEHUs U YPABHEHUS, CB00UMble K JUHEUHbIM ¢ NOMOWbIO
MOACOECMEEHHBIX NPE0OPA3Z0BANULL,

®  pewams K8adpammbvle YPAGHeHUs U YPAGHEHUs, C80OUMbIe K KBAOPAMHBIM C NOMOWBIO
MOACOECMBEHHBIX NPEOOPAZ06AHULL,

®  pewamsb OpOOHO-TUHElHbIE YPABHEHUSL,

®  pewamv  npocmeiiwue  uppayuonanmvhble — ypasnenus  euoa [ f(x)=a,
\/f (x) =\/g(x) ;

. pewamsv ypasHeHus 6Uod X" =a ;

®  pewams YpasHeHuss CnocoOOM pa30HCeHUs HA MHOICUMENU U 3AMeHbl NepeMeHHOU;

o UCNOBb306aMb MemoO UHMEP8anos Ol peueHus Yervlx U OpoOHO-PAYUOHAILHBIX
Hepagencme,

®  pewams TuUHelHble YPASHEHUS U HEPABEHCMBA C NAPAMempPamu,;

®  pewams HECI0XCHbIEe KBAOPAMHbIE YPABHEHUs C NAPAMEMPOM,

®  pewamsv HeCl0NCHbIE CUCTNEMbL IUHEUHbIX YPABHEHUL C NapaMempamul;

®  pewams HeCl0XCHbIe YPABHEHUsL 8 UeNbIX YUCLAX.

B noBceaHeBHO KU3HM ¥ TIPH U3YUYEHHH APYTUX MPEIMETOB:

J cocmasnams U pewams JUHelHble U K8aopammuvle YPAGHEHUsl, VPAGHEHUs, K HUM
ce00swUecs, cucmemsl TUHENUHbIX YPAGHEHUL, HEPABEHCME NpU peuleHuu 3a0ad Opyeux yyeOHvix
npeomemos;

J 8bINOIHAMb  OYEHKY Npagoonooodus pesyibmamos, NONYYAeMblX Hpu  peuleHuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHUL U CUCTEM JTUHEHbIX YPAGHEeHUll U Hepa8eHCme Npu peueHuu
3a0au Opyaux yu4eOHbIX npeomemos,

J 8blOUpams coomeemcmeylowjue yYpaeHeHus, HepaseHcmed UMU Ux cucmemvl 07
COCMABIeHUsI MaMeMamuyeckol Mooenu 3a0aHHOU PealbHOl CUMYayuu Uil NPUKIAOHOU 3a0adu;

DOyHKIUH

J onepuposamv  NOHAMUAMU:  DYHKYUOHATbHASL  3A6UCUMOCTb,  (YHKYUs, epaguk
dyukyuu, cnocobvl 3a0anus QyHKYuU, apeymerm u 3HaveHue QYyHKyuu, oonacms onpeoeieHus u
MHOJCECMB0  3HAYEHUl  (QYHKYuu, HYIU  QYHKYuu, NpOMedCYymKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIMb PYHKYUL, YeMHOCb/HeYemHOCMb YHKYUU,

. cmpoumu epaghuxu JIUHEUHOL, K8aOpamu4Hou Gdynxyuil, obpamuoil

NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: Y = a+Lb vy =%, y=Yx, y=|x;
X+
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o Ha npumepe K8AOPAMUYHOU (HYHKYUlU, UCNONb308aMb Npeodpa3oeaHus epagpuka
@ynxyuu Y=1(X) ona nocmpoenua epaguxos gynkyuii y — af (kx+b)+c

. coCmaegnAms YypasHeHuss NpsamMou no 3a0AHHbIM YCI08UAM. NPoOXoosaweu uepe3 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oswell Yepe3 OaHHYI0 MOUYKY U NapaLleibHOU OaHHOU
npAMOU;

J ucciedosams QyHKYUIo no ee cpapuxy;

J HAX00umv —~ MHOJCECMBO  3HAYEHUl,  HYIU, NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,

J Onepuposams  NOHAMUAMU:  NOCIE008AMENbHOCMb, ApUpMEmUYeckas npozpeccus,

2eoMempuiecKas npocpeccus;
J peulams 3a0a4u Ha ApUPMemuyecKyro U 2e0MempuyecKyro npocpeccuio.
B noBceHeBHOI KU3HN U IPH U3YYEHUU JAPYTUX NPeIMETOB:

. UTIOCIPUPOBAMb C NOMOWbIO 2PAPUKA PEANbHYI0 3A8UCUMOCTb UL NPOYECC NO UX
Xapakmepucmuxkam,
. UCNONIb306aMb CEOLUICBA U 2PAPUK KEAOPAMUUHOU (DYHKYUU NpU peuleHuu 3a0ay u3

Opyaux yueOHbIX npeoMemos.

TexcToBBIE 3a70aYH

. peuiams npocmole U CILOJNCHbIE 3A0a4U PAZHBIX MUN08, d MAKJICe 3a0ayu NOGbIUEHHOU
mpyoHOCmu,

° UCNOIBL306AMb PA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEeKCHO8 CIOJNCHbIX 3a0ad 0Jis
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeUleHUs] 3A0aY;

. Paziuuams Mooeib Mmekcma u Mooelb peuleHusi 3a0aiu, KOHCMpYuposams K OOHOU
MOOeNu peueHUst HeCIONCHOU 3a0ayu pasHvie MOOeIU MeKCma 3a0ayu,

° 3HamMb U NPUMeHAmMb 00a cnocoba noucka pewieHus 3a0ay (0m mpedo8anus K yCl108U
U om ycno8us K mpebo8anuio);

° MOOENUPOBAMb PACCYINHCOCHUsL NPU NOUCKE PelleHUsl 3a0ad ¢ NOMOWDBIO 2pAh-cxembl;

° 8b10€/1AMb IMANbL PeULeHUs. 3a0aYU U COOEPHCAHUE KAHCO020 dIMANd;

° yMemb  8blOUpPamMb ONMUMATILHBLIL MemooO peuwlenuss 3a0a4u U 0CO3HABAMb 8blOOP
MEmMooa, paccmMampueamv PpasiuyHble Memoodbl, HAXOOUMb PA3Hble PeueHus 3a0adu, eciu
B03MOICHO,

° AHATUZUPOBAMb 3AMPYOHEHUS. NPU PeUleHUU 3a0ay;

° BLINONIHAMb  PA3IUYHbIE NPE0OPA308AHUSL NPEOJIONCEHHOU 3a0auu, KOHCMPYUPOSamv
HOBble 3a0auu U3 OAHHOU, 8 MOM YUcie 0OpamHvle;

° UHMEPNPEemuposams  8bIYUCIUMENbHbIE — pPe3yIbmamvl 8  3adade,  UCCAe008aNb
NOYYEeHHOE peueHue 3a0a4u;

. AHATU3UPOBAML BCEBOIMOICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 00bEKMO8

U UBMEHEeHUe UX XAPAKMePUCMUK NpU COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosHue)
npu pewieHuu 3a0ay Ha O8udceHue 08YX 00bEKMOo8 KaK 6 OOHOM, MAK U 8 NPOMUBONOTONCHBIX
HANpaeienusix;,

. UCCIe008aMb 8CEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0a4 HA O8UJCEHUEe NO peKe,
paccmampusams pasHvle CUCMeMbl OMcuema,

° peuams pasHooOpasHvle 3a0ayl «Ha Yacmuy,

° peutams 1 060CHOBLIBAMDb C8OE peleHUe 3a0ay (8bl0eNamb MAmeMamuiecKylo 0CHO8Y)
HA HAX0JICOeHUe YACMU YUCAA U YUCTA NO €20 4aACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou,

. 0CO3HABAMb U O0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HBLIX MUNO0S, CEA3bI8AIOWUX MPU
BeUYUHbL (Ha pabomy, HA NOKYNKU, HA OB8UJICEHUE), 8blOeNamb MU GeIUYUHbI U OMHOWEHUS
MeNHCOY HUMU, NPUMEHSMb UX NpU peueHuu 3a0ay, KOHCMPYuposams CcoOCMeEeHHble 3a0ay
VKA3AHHBIX MUNO8;

° 811adems OCHOBHbIMU MeMOOaMU peulerus 3a0ay Ha CMecl, CNasbl, KOHYESHMPAyuu,
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o peutams 3a0a4u Ha NPOYEHMbl, 8 MOM YUCTe, CIOANCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONL3YS paA3HbIE CNOCOObI;

o peutams 02udeckue 3a0aiu pasHbIMU Cnocooamu, 8 mom yucie, ¢ 08yms OJIOKamu u ¢
mpemsi 610KamMu OAHHBIX C NOMOWbIO MAOIUY,

o pewiams  3a0a4u N0 KOMOUHAMOPUKe U Meopuu BeposimHOCMell HA  OCHOBe
UCNIONIL30BAHUS U3YUEHHBIX MEMOO08 U 0DOCHOBBIBAMb peuleHUe,

. peuams HeCl0dHCHbLE 3A0ayl N0 MAMEMAMU4ecKol Cmamucmuxe,

. 081a0emb OCHOBHLIMU MeMOOAMU PeUleHUsl CIOJCeMHbIX 3a0ay. apugmemudeckull,
aneebpauueckuil, nepedbop 6apuarmos, 2eoMempuieckull, 2papuueckutl, NPUMeHsIMs Ux 6 HO8bLX 1O
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceaHeBHOM KH3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

o 8bl0ENISIMb  NPU  PeleHul 3a0ay Xapakmepucmuky paccmMampusaemoln 6 3adaue
cumyayuu, OmauuHble OM pPeaibHuIX (me, Om KOMOpPbIX AOCMPAupo8aiucy), KOHCMpYUpos8ams
HO8ble CUMyayuu ¢ Y4emom IMUux Xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umoléams njiomHOCHb 8eUeCmad,

o peutams u KOHCmpYupo8ams 3a0ayul Ha OCHO8e PACCMOMPEHUsL PealbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MOYHbLU GbIUUCTIUMENbHBIL Pe3YIbman,

o peutams 3a0a4u Ha 08UNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd.

CraTucTHKA M TeOpHUs BEPOSATHOCTEH

o ONepupoBamb NOHAMUAMU. CIOOYAmMble U KPY208ble OUACPAMMbL, MadIUYybl OAHHbIX,
cpedHnee apugmemuueckoe, Meouana, Hauboabuee U HAUMEHblUee 3HAYEeHUsT GblOOPKU, paA3Max
8b100PKU, OUCNEPCUS U CMAHOAPMHOE OMKIOHEHUe, CLYYAUHAS USMEHYUBOCIb,

. uzgnexams uHopmayuro, npedCcmasieHHy0 6 madauyax, Ha OUazpamMmax, epagukax;

. cocmaensme madoauybl, CMPOUMsb OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHbIX,

. onepuposamv  NOHAMUAMU:  (DAKMOPUAN — YUCTA, NEePeCMAHOBKU U  COYemAaHus,
mpeyeonvuuk Ilackans;

J NPUMEHSMb NPABGUILO NPOU3BEOEHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0al;

o ONepupoamv  NOHAMUSAMU:  CAVYAUHLIL ONbIM, CAYYAUHBLL  8blOOP, UCNBIMAHUE,

aNeMeHmapHoe  CiyuailiHoe codvimue (Ucxo0), Kiaccuueckoe onpeoeieHue  8eposmHOCmU
CYHALIHO20 COOLIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOBIMUSIMU,

o npeocmasiames UHGOPMAYUIO ¢ NOMOWBIO KPY208 Jiinepa,

®  pewams 3a0a4u HA BbIYUCIEHUE BEPOSIMHOCTIU C NOOCUEMOM KOIUYeCmEa 8apUuanmog ¢
NOMOWBIO KOMOUHAMOPUKU.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

o U361E€KAMb, UHMEPNPEMUPOSAMb U NPEOOPA306b16aANb UHGOPMAYUIO, NPEOCMABIEHHYIO
8 mabauyax, Ha OUAspamMmax, cpaQuKax, OmMpadxicarwyro COUCmMaea U XapaKmepucmuKku peaibHbix
npoyeccos u s18eHull;

® onpedeﬂﬂmb cmamucmudecKkue xapakmepucmuKku 8bl60p0K no ma@muaﬂ/t,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTU OM Yellu PeUeHUs 3a0aYl;

. OYEHUBAMb 8ePOSIMHOCHb PEANbHbIX COOLIMULL U SGTEHUIL.

OTHomeHus

° onepuposamv  NOHAMUAMU:  pPAGeHCMB0  ¢hueyp, pasHvlie ueypvl, paseHCmeo

Mpey20bHUKO8, NAPANIEIbHOCHb NPAMbBIX, NePNEeHOUKVIAPHOCIb NPAMbIX, Yeilbl MeNCOY NPAMbIMU,
NepneHOUuKyIAp, HAKIOHHAS, NpoeKyus, noodobue ¢ueyp, nododHvle ¢ueypsl, NOOOOHbBIE
Mpey2oNbHUKU,

J npumensms meopemy Daneca u meopemy O HNPONOPYUOHANLHLIX OMPE3KAX Npu
peuteHuu 3a0ay;

o Xapakmepuzoeams — 63AUMHOE  PACNONIONCEHUEe NPIAMOU U  OKPYIUCHOCMU, — O08YX
OKpYJHCHOCIEU.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:
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o UCNOIb308aMb OMHOWEHUS 015 peuenUs 3a0al, GO3HUKAIOWUX 6 PEalbHOU HCUSHU.
B noBcenHeBHOM KM3HM M NIPH U3YYEeHUH APYTUX NPeIMETOB:

J NnPOBOOUNMb BLIYUCTEHUS HA MECHHOCTIL,

J npuUMeHsAmb  QOPMYIbl  NPU  BLIYUCIEHUSAX 6 CMENCHLIX YYeOHbIX npeomemax, 8
OKpYdHcaroujeli OelucmeumenbHOCmu.

IIpeoGpazoBanus

J onepuposamv NOHAMUEM OBUINCEHUS U NPeoOpa308aHus N000OUs, 81a0emsb npuemamu

nocmpoenus ueyp ¢ UCNONb308AHUEM OBUICEHUL U NPeodpazo8aruti noooobus, NPUMEHIMb
NOJYYeHHble 3HAHUA U ONbIM NOCMPOCHUN 8 CMENCHLIX NpeoMemax U 6 pDedlbHblX CUMYayusnx
OKpYdHcaouje2o mupa,

. cmpoumsv  Qpueypy, noOoOHYI0 OAHHOU, NONBL30BAMBCA CBOUCMEAMU NOO00OUS OIS
000CcHO8aHUs c80lUICMS puyp;

. NPUMEHAMb CEOUCMBA OBUNCEHULL 011 NPOBEOEHUsT NPOCIeUUUX 000CHOBAHUL C8OUCME
pueyp.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

. NPUMEHAMb  CBOUCMBA  OBUNCEHUL U NPUMEHAMb Nnododue 01 NOCMPOEHUl U
8LIYUCTICHUU.

Hcropuss MaTeMaTHKH

. Xapakmepuzoeams GKIAO GbLOAIOWUXCS MAMEMAMUKO8 8 PA3GUmue Mamemamurxu u
UHBIX HAYYHBIX oOacmel;

J NOHUMAMb oL Mamemamuky 6 pazeumuu Poccuu.

MeToanl MaTeMAaTHKH

. UCNONL3YSL  U3YUEHHble — MemooObl,  NPOBOOUNMb  OOKA3AMENbCMBO,  BbINOJHANMD
onpogepoiceHue;

J 8bIOUPAMb U3VUEHHble Memoobl U UX KOMOUHAYUU O peuleHus MamemMamuidecKux
3a0ay;

o UCNOTL306aMb  MamemMamuieckue 3HaHus Oisi ONUCAHUSL  3AKOHOMEPHOCmel 6
OKpYdHcaroujeti 0elUcmaumenrbHOCmu U NPOU3BEOEHUAX UCKYCCMEA,

J npUMeHsmb NpoCcmeluiue NPocPaMMHble CPEOCMBA U INEeKMPOHHO-KOMMYHUKAYUOHHbBLE

Cucmembsvl npu peuteHuu mamemamudecKux 3a0au.

2. Copnep:xaHue yueOHOro npeamera

Auredpa

7 kiaace

Boipaxkenusi, TOX/1€CTBa, ypaBHEHUS.

UucnoBbsle BBIpaKEHUS C TepeMeHHbIMH. [IpocTeiiue mpeoOpa3oBaHUsT BhIPAKECHHIA.
VYpaBHeHue, KOpeHb ypaBHeHUs. JIMHEHHOE ypaBHEHHE C OJHOM MepeMeHHOM. Pernenne TeKCTOBBIX
3aJ1a4 METOJIOM COCTaBJICHHs YPaBHEHUH.

OyHKIUN.

OyHk1us, 061acTh onpeaeneHus GyHKIuN. Borunciaenne 3HaueHuit GyHKuIuu o Gopmyie.
I'paduk pynkuuu. [Ipsimast mponopuroHaNbHOCTH U ee Tpaduk. JInneliHas GyHKIuUsS U ee rpaduk.

CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

CreneHb ¢ HaTypaJdbHBIM TIOKa3aTeNeM U ee cBoiictBa. OnHowien. @ynkuun y = x2, y =
x3 u ux rpaduku.

MHoOrouyieHsl.

MuorowieH. CiioxeHne, BBIUUTAaHUE U YMHOKEHUE MHOTOWICHOB. Pa30keHne MHOTOWIEHOB
Ha MHOKHUTEJH.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS.

@opmynsl (a £ b)2 = a2 +2ab + b2; (a+ b)3 =a3 = 3a2b + 3ab2 £ b3; a3 £ b3 =(a £ b) (a2 +
ab + b2). [Ipumenenne GopMyIr COKpaIeHHOTO YMHOKEHHUS B TIPEOOPa30BAHUSIX BBIPAKEHUH.

CucreMbl TMHENHBIX YPaBHEHUH.
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Cucrema ypaBHeHUi. PenieHnne cucteMsl IByX JTUHEHHBIX YPAaBHEHUM C ABYMS MEPEMEHHBIMU
U ee TeoMeTpuYecKas UHTepIpeTalus. Perenne TeKCTOBbIX 3aau.

8 kiacce

PanmonansHbie qpoow.

Pammonansnas apo6s. OcCHOBHOE CBOMCTBO JpoOu, cokpamieHue apobei. CroxkeHue u
BBIYUTaHUE JIPOOEH ¢ OAMHAKOBBIMU 3HaMeHATe MU, CIIOKEHUE U BRIYUTAHKE APoOeH ¢ pasHBIMU
3HaAMEHATeIsIMU. YMHOXKeHHe napoOed. Bospemenwe npobu B creneHb. Jlemenue apoOeit.

o k ..
[TpeoOpa3oBanue paroHAIBHBIX BeIpaxeHn. OyHKug y = — u e€ rpaduk.
X

KBagparusie KOpHHU.

[lonatue o0 wuppaunoHaabHOM uwucie. OOmMe CBEIEHHS O JEHCTBUTENBHBIX YHCIHAX.
KBanpaThble KOpHU. Apu(MeTHUECKHMil KBaJpaTHBIH KopeHb. YpaBHeHHe X2 = a. HaxoxkjeHue
IPUOIMKEHHBIX 3HAYEHUH KBajpaTHOro KopHsa. DyHkima y = /X u eé rpadux. KsampaTusiit
KOpEHb U3 Npou3BeJeHUs U pobu. KBaapaTHbIl KOpeHb U3 cTeNeHU. BriHeCeHHe MHOXUTENS U3-
MoJl 3HaKa KOpHA. BHeceHne MHOXUTENs 1oJ 3HAaK KopHsA. [IpeoOpa3oBaHue BbIpakeHU,
COJIEpIKalMX KBaJpaTHbIE KOPHHU.

KBagparusle ypaBHEHUS.

KBanpartusle ypaBHeHus. Henonnsle kBagpaTHble ypaBHEHHs. DopMyibl  KOpHEHR
KBaJpaTHOrO ypaBHEeHMs. PeleHne 3a1ad ¢ MOMOINBIO KBaJApaTHBIX ypaBHeHuH. Teopema Buera.
Pemienne npoOHBIX palMOHAJIBHBIX YpaBHEHMH. PelieHue 3azau ¢ NOMOIIBIO PALMOHAIBHBIX
YpPaBHEHUU.

Hepagencrna.

UucnoBsle HepaBeHcTBAa. (CBoilcTBa 4YHMCIOBBIX HEpaBeHCTB. CIIOKEHME U YMHOXKEHHUE
YHCIIOBBIX HepaBeHCTB. llorpemHocts U TouHOCTh NpubMKeHus. [lepeceyenue n odbeauHEHNE
MHOXeECTB. [IprMeHEHHE CBOMCTB HEPABEHCTB K OLEHKE 3HAYEHHsI BBIPAKEHHs. YUHCIOBBIE
IIPOMEXYTKH. JIMHEHOE HEpPaBEHCTBO C OJHOW IepeMeHHOH. CucTeMa JIMHEWHBIX HEPaBEHCTB C
OJIHOM IIEPEMEHHO.

CreneHs ¢ LeIbIM [TOKa3aTeNneM. DIEMEHTBI CTATUCTHUKH.

Crenenp c¢ 1enplM noka3zaTeneM M €€ cBoicTBa. CTaHOapTHBIA BHJI YHUCHA. 3aluCh
NpUOIMKEHHBIX 3HaueHui. JlecTBUs Haa nmpuUONMKEHHBIMU 3HaueHusMH. COOp M TpynIHpoBKa
CTaTUCTUYECKUX JaHHBIX. HarnsgHoe npeacraBieHne cTaTUCTUUECKONH HHPOpMAIUH.

9 kiacc

DOyHKIUHT

@ynkius. CpoiictBa GyHkumil. KBagpaTHsiit TpexwieH. Pa3nojxeHue KBaipaTHOTo TpexusieHa
Ha MHOXuTeH. Dynkmus y = ax? + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas GpyHKIHS.

KBagparnunas pyHkuous

CpoiictBa u rpaduk KBaapaTuuHoil ¢QyHkuun (mapabona). [locTpoenue rpaduka
KBaJpaTUYHOM (yHKUMU 1o ToukaM. HaxokneHue Hynell KBagpaTHUHOW (YHKIIMH, MHOXKECTBA
3HA4YEHMM, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUHOHATBHOCTD

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

I'paguxn ¢ynknmii. [IpeoOpaszoBanne rpaduka dyskmmm Y= f(X) mns moctpoeHUs
rpadukos dynkumii Buma y =af (kx+b)+c.

Cpadymwon gy y=a+—— y =,y =3, y=|x|.

YpaBHeHHS U HEPABEHCTBA € O/JHOM NepeMEeHHOH

Lensle ypaBHeHus. J{poOHble panmoHalbHbIe ypaBHeHHs. HepaBeHCTBa BTOpOH cTeneHu ¢
OJIHOM IIepEMEHHOM. MeTo UHTEPBAJIOB.

YpaBHeHHsI U HEPABEHCTBA C ABYMS IepeMEHHbIMU

VYpaBHeHHe ¢ ByMs NEepeMEeHHbIMH U ero rpaduk. CucTembl ypaBHEHHH BTOpPOW CTENEHH.
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Pemienune 3amay ¢ MOMOIIBIO CUCTEM YypaBHEHHMM BTOpol creneHu. HepaBeHcTBa ¢ AByms
MEPEMEHHBIMU U UX CUCTEMBbI

IHocenoBaTe IbHOCTH M IPOTPECCHH

YucnoBas mocieaoBareiabHOCTh. [Ipumepbl 4uCIoBBIX MOcIenoBaTeabHOCTEN. beckoHeuHble
MocJieIoBaTeIbHOCTU. ApudmeTnueckas nporpeccus u e€ cBoiictBa. ['eoMmerpuueckas mporpeccus.
@opmyna oO0mero 4YjieHa W CyYMMBI N TEPBBIX WICHOB apU(PMETHUYECKOH M TE€OMETPUYECKOM
nporpeccuil. Cxonsiascs reoMmeTpuiecKkas Iporpeccus.

DJieMeHThl KOMOUHATOPUKH M TEOPUHU BEPOSITHOCTEN

Kombunaropnoe mpaBwiio yMHOXeHusa. IlepecTaHoBKHM, pa3MelIeHUS, COYETAHHUS.
OTHOCHTENbHAS YaCTOTA U BEPOSATHOCTH CIYYaiHOTO COOBITHSI.

Crarucruka

Tabnuynoe u rpaduyeckoe MpeACcTaBICHUE JAaHHBIX, CTOJOYATHIC U KPYTOBBIE JAUArpaMMBbl,
rpaduky, IpUMEHEHUE auarpaMm U rpadukoB IJis ONMUCAHUS 3aBUCHUMOCTEH peajbHBIX BEIUYMH,
u3BIeUeHNe uWHpopMalMyu U3 TaOnui, nuarpaMMm U rpadukoB. OnucaTenbHbIE CTaTHCTUYECKHE
MOKa3aTeI YUCIOBBIX HAOOPOB: cpeaHee apupMeTnieckoe, Mearana, HauOoblee 1 HauMeHbIIee
3HaueHus. Mephbl paccenBaHus: pa3Max, TUCIEPCUsl U CTAaHJaPTHOE OTKJIOHEHUE.

CnydaiiHass M3MEHUYMBOCTh. V3MEHUYMBOCTP NIpU U3MepeHusax. Pemaroumue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEJIMUMHAX.

Cay4aiinbie coObITHS

CrnydaiiHple ONBITHI (9KCIEPUMEHTHI), SJEMEHTApPHBIC CllydailHble COOBITHUS (MCXOJBI).
BepositHocTi  aneMeHTapHbIX — cOObITUH. CoOOBITUST B CIydyallHBIX  OKCIIEPUMEHTAX U
OJIarONPHUATCTBYIONIUE 3JIEMEHTApHBIC COOBITHS. BeposTHOCTH City4ailHBIX COOBITHI. OIBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. Kiaccuueckue BEpOSITHOCTHBIE OIBITHI C
WCTIOJB30BAaHUEM MOHET, KyOukoB. IlpencraBieHune coOBITHH € MOMOIIBIO auarpamm Oiliepa.
[IpoTtuBOnONOXKHBIE COOBITHUS, OOBEIMHEHHWE U TepecedueHue coObiTuil. [IpaBuino crnoxxeHus
BeposTtHocTer. CirydaiiHbiii BeIOOp. IIpencTaBieHne SKcriepuMeHTa B BUjAE JepeBa. HesaBucumbie
COOBITHA. YMHOXKEHHE BEPOSITHOCTEH He3aBUCUMBIX coObITHH. [locnenoBaTenbHble HE3aBUCHMbIE
ucneiTanus. [IpeacraBienne o He3aBUCUMBIX COOBITUSIX B JKU3HH.

TemaTuueckoe NJIaHHPOBaHMe MO ajredpe 7 Kiace

Conep:xanue Yacos B padoueii B ToM yucie
nporpamMmme KOJINYeCTBO YPOKOB
KOHTPOJIs
IToBTOpEeHnE 3 1
Boipaxxenus. ToxnectBa. YpaBHEHUS. 21 2
DOyHKIUH 11 1
CreneHb ¢ HATypaJIbHBIM IMOKa3aTeIeM 11 1
MHorouseHsl 18 2
DopMyIIbl COKPAIIEHHOTO YMHOKEHUS 18 2
CucTemMbl TUHENHBIX YPaBHEHUN 17 1
[ToBTOpEeHue 3 1
Hroro B paboyeii nporpamme 102 yaca 11

20



KanennapHo-temaTnyeckoe nJiaHHPOBaHNe

no aaredpe 7 kaacc (102 yaca)

o HaumeHoBaHue pa3iesioB M TeM Hara o Hara o
n/n MJIAHY dakrty
1. [ToBTOpeHue 02.09
2. IToBTOpEeHME 05.09
e BxojHasi KOHTPOJIbHasi padoTa 07.09
4, UwnclioBbIE BBIPAKCHUS 09.09
S. BolpaskeHus ¢ nepeMeHHbIMU 12.09
6. CpaBHeHUE 3HAUECHUI BbIPA)KEHUM 14.09
7. CpaBHEHHE 3HAYCHUH BBIPAKCHHM 16.09
8. CBoiicTBa IeMCTBUYN HaJ1 YHCIaMU 19.09
9. CBoMCTBa NENCTBUN HaJl YUCIaAMU 21.09
10. | ToxnectBa. ToxaecTBEHHBIE IPEOOPA30BaHMS BHIPAKECHUI 23.09
11. | ToxnectBa. ToxkaeCTBEHHBIE MPEOOPa30BaHUs BHIPAKCHUI 26.09
12. | KontpoJabHasi padora Ne2 no teme «Bbipa:keHusl. 28.09
ToxnecrBa»
13. | YpaBHeHHE U1 €ro KOpHU 30.09
14. | YpaBHeHHE U er0 KOPHU 03.10
15. | JluneliHoe ypaBHEHUE C OJJHOM MEPEMEHHOMN 05.10
16. | JIuneiiHOE ypaBHEHHUE C OJTHOW IEPEMEHHOM 07.10
17. | Pemienue 3a1a4 ¢ MOMOIIIBIO YpaBHEHHI 10.10
18. | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHIMA 12.10
19. | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHHIHA 14.10
20. | Cpennee apudmernyeckoe, pazmMax U Moaa 17.10
21. | Cpennee apupmeTnyeckoe, pazMax U Moja 19.10
22. | MenuaHa KaKk CTaTUCTUYECKAs XapaKTepUCTHKA 21.10
23. | MenmaHa KaK CTaTUCTUYECKAs XapaKTEPUCTHKA 24.10
24. | KonTpoabHasi padora N3 mo Teme «YpaBHEHHMe € OJHOI 26.10
1nepeMeHHOoI
25. | Yro Ttakoe QpyHKIHS 28.10
26. | Boruncnenue 3HaueHuii ¢pyHkuui no popmysne 07.11
27. | Beruncnenue 3HaueHuni GyHKIMA o hopmysie 09.11
28. | I'paduk pynkuuu 11.11
29. | I'paduk byHKIMM 14.11
30. | IIpsimast mponOpLUMOHATIBHOCTD U €€ rpaduk 16.11
31. | Ilpsimast mpONOPIMOHATIBHOCTH U €€ TpaduK 18.11
32. | Jluneiinas ¢pyHKIUs U ee rpaduk 21.11
33. | Jluneiinas ¢pyHKuus U ee rpaduk 23.11
34. | JluneitHas QyHKIUSA U ee TpaduK 25.11
35. | KonrpoJabHas padora Ned no teme «JInneiiHas GpyHKImsD) 28.11
36. | OnpenereHre CTENIEHH C HATYPAITBHBIM ITOKa3aTeIeM 30.11
37. | YMHOXEHHUE U JIEJIEHUE CTEIIEHEN 02.12
38. | YMHOXEHHUE U IeIEHUE CTEIIEHEN 05.12
39. | Bo3BeneHue B CTENICHb MPOU3BEACHUS U CTCTICHH 07.12
40. | Bo3BeneHue B CTETIEHb MPOU3BEACHUS U CTETICHH 09.12
41. | OgHOYJIEH M €TO CTaHAAPTHBINA BUTT 12.12
42. | CrnokeHue 1 BBIUUTAHUE OJHOUIICHOB 14.12
43. | YMHOXEHHE OJHOYWIEHOB 16.12
44, | Bo3BeneHue OqHOYWIEHA B CTEIEHD 19.12
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45. | dynkuuu y = x’u y = x° 1 ux rpaduku 21.12
46. | KonTtpoabnasi pa6ora Ne5 mo Teme «Cremenb ¢ 23.12
HATYPaJbHBIM NOKa3aTeJIeM»
47. | MHOrOwWIeH U €ro CTaHIapPTHBIN BH]] 26.12
48. | CnojxeHue Y BBIMUTAHWE MHOTOWICHOB 28.01
49. | CrnoxeHre U BbIMUTaHHE MHOTOYWICHOB 11.01
50. | CrokeHue 1 BbIMUTaHUE MHOTOYWICHOB 13.01
51, | YMHOXEHHUE OAHOWIEHA HA MHOTOWIEH 16.01
52. | YMHOXeHHE OTHOWIEHA HA MHOTOWIEH 18.01
53. | YMHOXEHHE OJJHOWIEHA HA MHOTOYICH 20.01
54. | BreiHeceHre 00IIEro MHOKHUTENS 3a CKOOKHU 23.01
55. | BeiHeceHue o011ero MHOXKHUTENS 38 CKOOKHU 25.01
56. | BreiHeceHme 00IIero MHOKHUTENS 38 CKOOKHU 27.01
57. | KonTpoabHasi padora Ne6 mo teme «CJjioskeHue U BbIYUTAHHE 30.01
MHOT04J1€HOB»
58. | YMHOXKeHHe MHOrowIeHaHa MHOTOWICH 01.02
59. | YMHOXeHHE MHOroWwIeHaHa MHOTOWICH 03.02
60. | YMHO)XeHHE MHOTOWIeHaHa MHOTOWJICH 06.02
61. | Pa3mosxeHre MHOrOWwIieHa Ha MHOYHTEJIM CIOCOOOM IPYIITHPOBKHU 08.02
62. | PaznmoxeHue MHOrousieHa Ha MHOKUTENHM CHOCOOOM FPYIIHUPOBKH 10.02
63. | Pa3moxeHre MHOroOwIieHa Ha MHOXHTEJIM CIOCOOOM IPYIITHPOBKHU 13.02
64. | KonuTpoJabnasi padora Ne7 no teme: «IIpousBenenue 15.02
MHOTOYJIEHOBY.
65. | Bo3Benenue B KBaJpaT CyMMBI M Pa3HOCTH JIBYX BBIPKCHHUN 17.02
66. | Bo3Benenue B KBaJpaT CyMMBI U Pa3HOCTH JIBYX BBIPaKECHHM 20.02
67. | Pa3moxeHre Ha MHOXKHTEIU C TOMOIIBIO (hOpMYJT KBajipara 22.02
CYMMBI U KB3JIpaTa pa3HOCTH
68. | PazmoskeHre Ha MHOXKHTEIM C TOMOIIBIO (hOpMYJT KBajIpara 24.02
CYMMBI U KB3JIpaTa pa3HOCTH
69. | PazmokeHre Ha MHOXKHTEIM C TOMOIIBIO (hOpMYJT KBajipara 27.02
CYMMBI U KB3JIpaTa pa3HOCTH
70. | YMHOXeHHe Pa3HOCTH JABYX BbIPAXKEHUI HA UX CYMMY 01.03
71. | Pa3nmoxeHne pa3sHOCTH KBapPaTOB HA MHOKUTEIIN 03.03
72. | Pa3noxeHue pa3HOCTH KBapPaTOB HA MHOKUTEIHU 06.03
73. | PaznoxeHre Ha MHOKHUTEIIM CYMMBI M Pa3HOCTH KYOOB. 10.03
74. | PaznoxxeHne Ha MHOXKUTEIIM CYMMBI M pa3HOCTH KYOOB. 13.03
75. | KonTpoabHass paGora Ne8 mo Teme «PopmyJbl 15.03
COKPAILLEHHOI0 YMHOKEHHUSI»
76. | IIpeoOpaszoBaHue IEIOT0 BBIPAKECHUS B MHOTOWICH 17.03
77. | IlpeobpazoBaHue 11eJI0T0 BHIPAXKEHNS B MHOTOUJIEH 20.03
78. | IIpeobpazoBaHue 11€J0I0 BEIPaKEHUsS] B MHOTOUJICH 22.03
79. | [IpumeHeHne pa3IMUHBIX CIIOCOOOB JUIS  pa3jioKEHUs Ha 03.04
MHO>KUTEIIH
80. | [IpumeHeHWe pa3IMUYHBIX CIIOCOOOB JUIS  pa3jioKEHUs Ha 05.04
MHO>KUTEIIH
81. | [IpumeHeHWe pa3IMYHBIX CIIOCOOOB JUIS  pa3joKEHUs Ha 07.04
MHOXKUTEIIH
82. | KonrpoJasnas padora Ne9 no teme «IIpeodpa3oBanue 1eaoro 10.04
BbIPAKeHUs] B MHOTOYJIEH»
83. | JluneliHoe ypaBHEHUE C BYyMs IEPEMEHHBIMU 12.04
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84. | BIIP 14.04
85. | I'padmk ymHEHHOTO YpaBHEHUS C IBYMS IIEPEMEHHBIMH 17.04
86. | I'paduk ymmHelHOTO ypaBHEHHUS C IBYMS IEPEMEHHBIMU 19.04
87. | CucreMbl IMHEWHBIX YPAaBHCHHH C IBYMsI ITEPEMECHHBIMU 21.04
88. | Cucrembl JIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU 24.04
89. | Crocob noacTaHoBKHA 26.04
90. | IlpomexyToUYHasI aTTeCTALUS 28.04
91. | Cnocob noAcTaHOBKU 03.05
92. | Croco0 noICTaHOBKHA 05.05
93. | Cnocob croxeHust 08.05
94. | Cnocob crnoskeHus 10.05
95. | Cnoco0 croxeHust 12.05
96. | Pemenue 3a1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHHMA 15.05
97. | Pemenue 3a7a4 ¢ TOMOIIBIO CHCTEM YpPaBHCHUM 17.05
98. | Pemrenue 3aa4 ¢ TOMOIIBIO CHCTEM ypaBHEHUH 19.05
99. | KontpoibHnas padora Nell mo teme «Cucrembl JHHEHHBIX 22.05
YPaBHEHHII»
100. | IToBTOpenue 24.05
101. | [loBTOpEHUE 26.05
102. | 3axsrounTenbHbIN YpOK 29.05

Hroro 102 yaca

I'padpuk KOHTPOIBLHBIX padoOT

Ne HanmeHoBaHMe Pa3/1e/ioB U TeM Hara
1. | BxoaHasi KOHTpoJbHasi paboTa 07.09
2. | KonTpoabHas padora Ne2 no teme «Boipaxkenus. ToxaecTBay 28.09
3. | KonTpoabHas padora Ne3 1o Teme «YpaBHEHUE C OJJHOM NepeMEHHOI» 26.10
4. | KonTpoabHasi pabora Ned no teme «JIuneitHast pyHkuus» 28.11
5. | KonTpoabHas padora NeS o teme «CTeneHb ¢ HaTypalbHBIM MOKa3aTeIeM» 23.12
6. | KouTpoabHas padora Ne6 no teme «CiioskeHHE W BBIYUTAHHE MHOTOYICHOB) 30.01
7. | KonTpoabHasi padora Ne7 no teme: «IIpousBeeHrie MHOTOYJICHOB. 15.02
8. | KonuTpoabHas padora Ne8 no teme «PopMysbl COKpAIIEHHOTO YMHOKEHHSI» 16.03
9. | KonrpoabHas padora Ne9 no teme «IIpeobpazoBaHue 11e510T0 BEIPAXKEHUS B 10.04
MHOTOYJICH»
10. | llpomexyTOUYHASI aTTECTALHUSI 28.04
11. | KoutpoasHas padora Nell no teme «CucteMbl JMHEWHBIX YpaBHEHHUI» 22.05
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