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MNOACHUTEJBHASA 3AIINCKA

Pabouast nporpamma yueGHOTO nipeiMeTa «Anredpa» cocTaBjieHa Ha OCHOBE:

o denepanbHOr0 TOCYIAPCTBEHHOIO 0O0pPa30BATENBHOIO CTAaHJIapTa OCHOBHOIO
obmiero oo6pazoBanus (npukas MunoopHayku P® ot «17» nekabps 2010 roga
No 1897) B aelicTBy01IeH pelaKkny;

e JlpumepHONi OCHOBHOW 0OOpa30BAaTEIbHOM NPOrpPaMMbl OCHOBHOIO OOIIEro
oOpazoBaHus (peureHue derepaabHOro yueOHO-METOIUYECKOTr0 00beTMHEHUS
no obmiemy obpazoBaHuio oT «8» arpens 2015 roga Ne 1/15);

e JMHUK YyuyeOHO-MeToandeckux KomiuiekcoB (YMK) «Anre6pa» (aBTop:
Mopakosuu A. T'.);

e (OcHOBHOI 00pa3oBaTEIbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs
MBOVY ropona Kyprana «I'mmnazus Ne31», yTBEpKIECHHOW MpPUKA30M
nupekropa MBOY «['umuazust Ne31» Ne 179-]1 ot 30.08.2018r.

e [lonmoxxenust o paboueil mporpaMMme Mo y4eOHOMY MPEAMETY, YTBEPKICHHOTO
npukazoM gupekropa Ne 179-]1 ot 30.08.2018r.

N3yyeHnue MmaTeMaTUKU B OCHOBHOM IIKOJIE JOJHKHO OOECIICUHTD:

OCO3HAHMWE 3HAYCHUS MATEMATUKH B IIOBCEAHEBHOM KU3HU YEIIOBEKA,

dbopMHpoBaHUE TIPEACTABICHUA O COLUATBHBIX, KYIbTYPHBIX U UCTOPUUYECKUX
dakTopax CTaHOBJICHHUS MAaTEMaTUYECKON HAYKH;

MOHUMAaHUE POJIU UHPOPMALIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;

(bopMHpoBaHUE MPEACTABICHUI O MaTeMaTHKE KaK 4acTH OOLIECYeIOBEYECKON
KYJbTYPbl, YHUBEPCAJTBbHOM S3bIKE HAyKH, IMO3BOJIAIOIIEM OMNUCHIBATH W HU3y4aTh
peaJIbHBIE TPOLECCHI U SIBJICHMUS.

B pesynbrare uzydeHus MaTeMaTHUKK O0y4YaroIIrecs: pa3BUBAIOT JIOTHYECKOE U
MAaTEMATUYECKOE MBIIUICHUE, TOJY4YalT MPEACTABICHUE O MaTeMaTHU4YECKUX
MOJIEIIAX; OBJIAZACBAOT MATEMATUYECKUMU PACCYXKICHUSAMU; Y4aTCsl IPUMEHSTH
MAaTEMATUYECKUE 3HAHUA MIPU PEIICHUU PA3JIMYHBIX 33/1a4 U OILIEHUBATH MTOJTYYCHHBIC
pe3yibTaThl; OBIAAEBAIOT YMEHUSMM pEUIeHUS Y4eOHBIX 3aJay; pa3BUBAIOT
MaTEMaTUYECKyl0  MHTYULHMIO;  TOJIy4alOT  NpPEACTaBlieHHe 00  OCHOBHBIX
WH(OPMAITMOHHBIX TPOIECCaX B PEATbHBIX CUTYAIUsX.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
Ancebpa— OOMH W3  BAKHEWIIMX  KOMIIOHEHTOB  MAaTeMaTHYECKOIro
oOpa3oBaHUs, HEOOXOIUMBIA JUIsi TOPUOOPETEHHMS] KOHKPETHBIX 3HAHUU U
IPAKTUYECKU 3HAYMMBIX YMEHMM, HEOOXOAMMBIX IJI M3y4yeHus reomeTpuu B 7-9
KJjlaccax, aiareOpbl M Hadajn MaTemaTuueckoro aHanusza B 10-11 kmaccax, a Taxke
U3YYEHHUS] CMEXKHBIX TUCLUIUINH.



[IpakTHyeckass 3HAYUMOCTb alreOpbl COCTOMT B TOM, YTO MPEAMETOM €Tro
U3YYEHHUs SIBIIAIOTCA KOJIMYECTBEHHBbIE OTHOLIEHHS U MPOLECCHl PEaJbHOrO0 MHUpA,
OIKMCaHHbIE MAaTEMAaTUUYECKUMH MOJIEIISIMU.

B kypce anrebpsl 7-9 KiaccoB HpeCTaBIEHbI CIEAYIOUINE COAEpKATEIbHbIE
auHuK: «Hucna», «YpaBHEHUs U HEpaBEHCTBay, «DyHKIuN», «PelleHne TeKCTOBBIX
3agauw», «CTaTUCTUKA U TEOPHSI BEPOSITHOCTEI.

B pamkax yka3aHHBIX COAEpKATEIbHBIX JIMHUN PELIAIOTCS CIEAYIOIINE 3aJaun:

- pa3BUTHE MBIIUICHUS, TMpexae Bcero (opmupoBaHHe aOCTPAKTHOTO
MBIIICHHUS,;

- (opMUpOBaHUE JIOTUYECKOTO U AJITOPUTMHUECKOIO MBILIUICHUS, a TaKXKe
TaKUX KadeCTB MBIIUICHUS, KaKk CWila M THOKOCTb, KOHCTPYKTUBHOCTb U
KPUTHUYHOCTB;

- (popmMHupOBaHNE MATEMAaTUYECKOTO CTUJISI MBIIUICHUS, BKIIIOYAIOIIETO B ce0s
UHIYKIUIO W JACAYKIHI0, O000O0IIeHHEe M KOHKPETH3AlMI0, aHaJIW3 U CHUHTE3,
KJIACCU(PHKALMIO U CUCTEMATHU3AMI0, A0CTParnpoBaHUE U AHAJIOTHIO.

OIMUCAHUE MECTA YYEBHOI'O ITIPEJMETA B YYEBHOM IIVIAHE
VYyeOnblil ipenMeT «Anredpa» BXOIUT B MpeaMETHYIO o0nacTh «Maremaruka
U uH(pOpMaTUKay, SABIAETCS 00s3aTEIbHBIM JIJIsl U3y4YeHus B 7-9 kiaccax. B yue6HOM
IJIaHE Ha €ro U3y4YeHHE OTBOAUTCS:

Kunacc Y4eOHbIH KosauvecTBo KosauuectBo Hroro
npeamer HeleJIbHbIX Y4eOHBIX 3a y4eOHbIH
4acoB HeJeJlb roj
7 Kmacc Anrebpa 3 34 102
8 Kiacc Anredpa 3 34 102
9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzauuu nporpamMmmsl — 306 4acos.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHUSA YYUEBHOI'O IIPEJIMETA
«AJIT'EBPA»
N3yuenne anrebpbl obOecmeunBaeT CIEAYIONME PE3yJIbTaThl OCBOCHUS

OCHOBHOM 00pa30BaTeNIbHOM MPOTrpamMMBbl:
JIUYHOCMHYbILE:

1. ToroBHOCTP M CHOCOOHOCTH OOy4YaIOIIUXCS K CAaMOPa3BUTUIO U
caM000pa30BaHUIO0 Ha OCHOBE MOTHBAIIMH K OOYYCHHIO M TIO3HAHWIO; TOTOBHOCTH U
CIIOCOOHOCTh OCO3HAaHHOMY BBIOOpPY M MOCTPOEHUIO JNalbHEHIIeH WHINBHUIYaTbHON
TpaeKTopuu oOpazoBaHMsg Ha 0aze OPHUEHTUPOBKM B Mupe mnpodeccuii u
npo(ecCHOHANBHBIX MPEINOUYTEeHUI, C YYETOM YCTOMYMBBIX TIO3HABaTEIbHBIX
UHTEPECOB.



2. CopMHUPOBAaHHOCTb  OTBETCTBEHHOTO  OTHOIIECHHUS K  YUCHHIO;
YBa)XXUTEIBHOTO OTHOUIEHUS K TPYLY.

3. CdopMHpPOBaHHOCTh LIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO  pa3BUTUs HAyKM U  OOIIECTBEHHON  IPAKTUKH,
YUUTBIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE MHOrooOpasue
COBPEMEHHOI'0 MHpA.

4. Oco3HaHHOE, YBaXXUTEIbHOE U JOOPOKEIATEIBHOE OTHOIICHHE K JIPYyroMy
YEJIOBEKY, €r0 MHEHHMIO, MHUPOBO33PEHHUIO, KYJBTYpE, S3bIKY, BEpPE, IPakIaHCKOU
NO3ULKHU. ['0OTOBHOCTB M CIIOCOOHOCTh BECTH JUAJIOT C APYTUMH JIFOJIbMH U IOCTUTATh
B HEM B3aUMOINOHMMaHMs (uAeHTU(DUKaIMS ceOs Kak IOJHONPABHOIO CyObEKTa
oOIIeHNs, TOTOBHOCTh K KOHCTPYHPOBAHMIO O0pa3a MapTHepa IO JUajory,
TOTOBHOCTh K KOHCTPYMpPOBaHHMIO o0Opa3a JOMYyCTHUMBIX CIOCOOOB JUaiora,
TOTOBHOCTh K KOHCTPYMPOBAaHHIO IIpollecca AMAIOra KaK KOHBEHIIMOHMPOBAHUS
MHTEPECOB, MPOLIENYP, TOTOBHOCTh U CITIOCOOHOCTH K BEJIEHUIO IIEPETOBOPOB).

5. OCBOEHHOCTb COLMAIBHBIX HOPM, MpaBUJl MOBEAEHUs, poyied U (opm
COLIMAJIBHOM KM3HU B IPYIIAX U COOOIIECTBAX.

6. ChopMHpOBaHHOCTH LIEHHOCTH 370POBOI0 U 0€30M1aCHOT0 00pa3a KU3HU.

7. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOCHUE XYI0KECTBEHHOIO
Hacienuss HapoloB Poccuu M MHUpa, TBOPYECKOW JESITEIBHOCTH 3CTETHYECKOIO
xapakTepa (COCOOHOCTh IMOHMMATh  3CTETUYECKOE, 3MOLMOHATBHO-LIEHHOCTHOE
BUJICHUE OKPYXAIOIIEr0 MHpPA; CHOCOOHOCTh K 3MOLMOHAIBHO-IIEHHOCTHOMY
OCBOCHHMIO MHpA, CAMOBBIPAKEHUIO UM OPHEHTAllMM B XYJ0KECTBEHHOM U
HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPhl; YBAKEHHE K HCTOPUHU KYJIBTYPbl CBOErO
OredecTBa, BBIPA)KEHHOM B TOM YHCIE B TIIOHMMAaHUM KpacoThl YEJIOBEKA;
C()OPMUPOBAHHOCTh AKTUBHOIO OTHOLIEHUS K TPaJuLUsAM XYyJ0KECTBEHHOMN
KyJbTYPhI KAK CMBICJIOBOM, SCTETUYECKON U THYHOCTHO-3HAYNMOM IIEHHOCTH).

8. CchopMHpPOBaHHOCTH OCHOB HKOJIOTMYECKOM KYyJIbTYphl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJOTUYECKOTO MBIIIICHHUS.

Memanpeomemmuvie

MexnpeaMeTHble OHATHSA

OOyuaromuecss yCOBEPIICHCTBYIOT MPUOOpPETEHHBIE HA TEPBOM YPOBHE
HaBbIkM PadoThl ¢ uHpopManueid u mnomonaHAT ux. OHM CcMOTryT padboTaTh ¢
TEKCTaMH, TMpeoOpa3oBBIBATh W HWHTEPIPETHPOBATH COAEPXKAIIYIOCS B  HHUX
uH(pOpMaIuIo, B TOM YHCIIE:

* CHCTEMaTU3UPOBaTh,  COMOCTABIATh,  aHAJIU3UPOBaTh, 0000IIaTH U
MHTEPHPETUPOBATh MHPOPMALIUIO, COJEPHAIIYIOCS B TOTOBBIX MH(GOPMAIIMOHHBIX
00BbEKTaX;

* BBIJICTISITh TJIABHYIO M W30BITOYHYIO WH(OPMAIIHIO, BBHITIOIHSATH CMBICIOBOE
CBEPTHIBAHUE BBIJCICHHBIX (PAKTOB, MBICIIEH; TIPEICTABIATh HH(OOPMAITUIO B CKATOU
cioBecHOM ¢opme (B BUAC IJIaHA WM TE3WCOB) M B HATJISTHO-CUMBOJHMYECKON



dopme (B Bume Tabmull, rpaguueckux CXeM M Juarpamm, KapT HOHATUH —
KOHLETITYaJIbHBIX IMarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JOTIOJHATH TAOJIUIIbI, CXEMBbI, IMArPaAMMbI, TEKCTHI.

OOyuaroiiyecs MPUOOPETYT ONBIT MPOEKTHOM JeATeJbHOCTH Kak 0co0oi
dbopmbl  yueOHOUM pPabOThI, CHOCOOCTBYIOLIEH BOCHHUTAHUIO CAMOCTOSITEIBLHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIMICHUIO MOTHUBAMA M 3(PPEeKTUBHOCTH
y4eOHOH AESITENBHOCTH; B XOJ/I€ PEANM3alMi UCXOJHOTO 3aMbICia Ha MPAKTHYECKOM
YPOBHE OBJIAJICIOT YMEHHEM BBIOMpPATh aJCKBATHBIE CTOSIIEH 3aJaye CpeacTBa,
NPUHUMATh PEIICHHS], B TOM YHCJIE U B CUTyalusaX HeonpeneaéHHocTH. OHM Noydat
BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pab0TKe HECKOJIbKUX BAPUAHTOB PEIICHUI,
K TOWUCKY HECTaHJAapTHBIX pEIIeHUI, TMOUCKY M OCYIIECTBICHUIO Hauboiee
IIPUEMIIEMOTO PELICHMUS.

B coorBerctBun @I'OC OOO BBIIEISAIOTCS TpU TPYHIIBl YHUBEPCAIBHBIX
y4eOHBIX IEUCTBUI: PEryIsTUBHbBIE, IO3HABATEIbHbIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY /|

1. YMeHwe caMOCTOSITENbHO ONpEeACNsaTh Iedu OOydYeHHs, CTaBUTh U
dbopMyIMpOoBaTh HOBBIE 3a/1a4 B yueOe U MMO3HABATEIbHOMN JEATEIHbHOCTH, PA3BUBAThH
MOTHBBI U MHTEPECHI CBOEH MMO3HABATENbHOM eaTeabHOCTH. OOyUaromuics CMOXKET:

® AHAJTM3HUPOBATH CYIIECTBYIOIIKE U TJIAHUPOBATH OyayIIre 0O0pa3oBaTeIbHbIC
pE3yNbTaThI;

® UJIEHTU(ULIUPOBATH COOCTBEHHbIE MPOOJEMBbI W ONPEACNATh TJIABHYIO
npobiemy;

® BBIJIBUTaTh BEPCUU peEHICHUS MpoOJeMbl, (OPMYIHPOBATh TUIOTE3HI,
MPEIBOCXUIIATh KOHEUHbIN PE3yJIbTaT;

® CTaBUTh LEJb JEITEIbHOCTH Ha OCHOBE OIpPEACICHHOM MpoOJieMbl H
CYILLECTBYIOIIUX BO3MOXHOCTEH;

e (opmynupoBaTh ydeOHBIE 3a/ladyd KaK IIard JOCTHUKEHUS TMOCTaBICHHOM
LEIH 1eATEeIbHOCTH;

® 00OCHOBBIBATH LIEJIEBbIE OPUEHTUPBI U TPUOPUTETHI CCHIIIKAMH HA LIEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAS JIOTUYECKYIO MOCIEI0BATEIBHOCTD 1IAaTrOB.

2. YMeHue CaMOCTOSITeNIbHO TJIaHUPOBATh MYTH JOCTHDKCHHS IIEJIeH, B TOM
YHUCJIe aJIbTEPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hambojee A((HEKTUBHBIE CIOCOOBI
pelieHus: yueOHbIX U MO3HABaTENbHBIX 3a/1a4. OOy4aromuics CMOXKET:

® OmpenesaTh HeoOXOAUMble IEHCTBHE(s)) B COOTBETCTBUM C Y4EOHOU U
MO3HABATEJIbHOM 3aJ]a4eil 1 COCTaBISATh aJITOPUTM MX BBITIOJIHEHHUS;

e 00OCHOBBIBATh M OCYIIECTBIIATH BhIOOp Hambosee 3p(HEKTUBHBIX CIOCOOOB
pelieHus: yueOHbIX U MO3HABATENbHbIX 33/1a4;

® ONpEeNeNsATh/HAXOAUTh, B TOM YUCJIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS
JUTSL BBITIOJTHEHUST y4eOHOM U MMO3HaBaTEIbHOM 3a/1a4K;

® BLICTpauBaTh >KM3HEHHBIC IJIAHBI Ha KpaTKOCpO4yHOe Oyayuiee (3asBisTh



LIEJIEBbIE OPUEHTHUPHI, CTABUTh AJCKBATHBIE MM 3a/Jauyd WM IpeasiaraTb JEWCTBHS,
yKa3bIBasi U 00OCHOBBIBAs JIOTHYECKYIO MOCIEI0BATENBHOCTD 11ArOB);

e BpIOMpaTh U3 MPENIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIBHO HCKAaTh
CpeICTBa/pecypchl sl peLICHUs 3a1a4l/AOCTUKEHNS LIETIH;

® COCTaBJIATH IUIAH PEIICHUS MPOOJIEMBbI (BBIIIOIHEHUS MMPOEKTA, TPOBEICHHUS
HCCIICIOBAHMUS );

® ONpeAeNATh IOTCHLUMAJIbHbIE 3aTPyJHEHUS NIpPU pEIICHUH Yy4yeOHOW U
II0O3HABATEJILHOM 3aJ1a4i U HAXOAMUTH CPEICTBA Ul X YCTPAHEHHUS,

® OMKCHIBAThH CBOI1 OMBIT, 0OPMIISIS €ro I Nepeavu APYTUM JIOSM B BUJIE
TE€XHOJIOTUN PELIEHNUs PAKTUYECKUX 3a7a4 ONPEAEIEHHOTO KIacca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBUIyaJIbHYI0 00pa30BaTEIIbHYIO
TPacKTOPHIO.

3. YMeHHE COOTHOCHUTb CBOM JEHCTBHUS C IUIAHUPYEMBIMHU pe3yJbTaTaMH,
OCYUIECTBJISTh KOHTPOJIb CBOEH NEATEILHOCTH B MPOLECCE AOCTUKEHUS PE3yIIbTarta,
ONPENENATh CIOCOObI JEHCTBUN B paMKaxX MPEIJI0KEHHBIX YCIOBUU M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JEWUCTBUS B COOTBETCTBHM C HW3MEHSIOIICHCS CHUTyalMEH.
OOyJaronuncs CMOXKET:

® ONpENENsATh COBMECTHO C II€JaroroM M CBEPCTHUKAMHM KPUTEPHUH
IUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OLICHKU CBOEH y4E€OHOU eATEeIbHOCTH;

® CHCTEMATHU3UPOBATH (B TOM YHMCJIE BBIOMpPATh NPUOPUTETHBIE) KPUTEPHUH
IUIAaHUPYEMBIX PE3YJIbTATOB U OLEHKH CBOEU JI€ATEIbHOCTH;

e oTOMpaTh HMHCTPYMEHTBl JJIi  OLEHUBAHUS CBOEH  JIEATEIbHOCTH,
OCYULIECTBJISITh CaMOKOHTPOJIb CBOEM JEATEIBHOCTH B paMKax IPEIOKEHHBIX
YCIIOBUM U TPEOOBAHMIA;

® OIIEHUBATH CBOIO JICSITEIILHOCTh, APTYMEHTUPYS NPUYUHBI TOCTUKEHUS WM
OTCYTCTBUS IJIAHUPYEMOI'O PE3YNIbTATA;

® HAXOAWUTh JIOCTATOYHBIC CPEJCTBA JJIsi BBINOJHEHHsS Y4eOHbIX NEHCTBUI B
W3MEHSIOLIENCS CUTYalluy W/WIH NPU OTCYTCTBUU TIJIAHUPYEMOTO PE3yJIbTaTa;

e paboTas Mo CBOEMY IUIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JIEATEIbHOCTh
HAa OCHOBE aHallM3a W3MEHEHWH CHUTyaluu JUis TOJIYYeHHs 3arlIaHupOBAaHHBIX
XapaKTePUCTHK MPOAYKTa/pe3ybTaTa;

® YCTaHaBJIMBAThH CBSI3b MEXK]Y MOJYYEHHBIMU XapaKTEPUCTUKAMHU MMPOAYKTA U
XapaKTEPUCTHUKAMU TIpoliecca JEATEIbHOCTH M 1O 3aBEPIICHUM JEATEIbHOCTH
npeajiaraTh M3MEHEHHE XapaKTepUCTUK Mpolecca JUisl MOJYyYEHHUs YIy4YlIEHHBIX
XapaKTEPUCTUK MPOIYKTA;

® CBEpATh CBOU JCHCTBUS C I€JbI0 M, NMPU HEOOXOJIMMOCTH, HCIPABIATH
OLIUOKH CAaMOCTOSTEIBHO.

4. YMmeHHe OILICHHBAaTh MPABUIBHOCTh BBINIOJHEHUS Y4eOHOW 3amauu,
COOCTBEHHBIE BO3MOKHOCTH €€ perieHus. OOydaromuics CMOKET:

® ONpeAeNATh KPUTEPUU TMPABUIBHOCTU (KOPPEKTHOCTH)  BBIIOJHEHUS



y4eOHOH 3a71a4u;

® aHAIM3UPOBAaTh U  OOOCHOBBIBaTH IPUMEHEHHE  COOTBETCTBYIOLIETO
MHCTPYMEHTApUS /JIs BBIIOJIHEHNS yueOHOU 3a/1a4H;

e CBOOOAHO TIOJIb30BAaThCS  BBIPAOOTAaHHBIMM  KPUTEPUSIMH OLEHKH U
CaMOOIICHKH, HMCXOJAA M3 IIeJIi W UMEIOUIUXCA CPEACTB, pasiuyas pe3ysibTaT U
CITOCOOBI JIEHCTBHI;

® OLICHMBATh NPOAYKT CBOEH JEATENbHOCTH IO 33JaHHBIM  W/MIU
CaMOCTOSITEJIBHO ~ OINpPEAEICHHBIM  KPUTEPUSIM B COOTBETCTBUU €  LEJBIO
JeSITEIbHOCTH;

e 00OCHOBBIBATh JOCTMKHUMOCTH LI€TH BBIOpAHHBIM CIIOCOOOM Ha OCHOBE
OLIEHKH CBOMX BHYTPEHHHUX PECYpPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCHpPOBaTh U aHAIM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

5. Branenue ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHATHS PEUICHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BhIOOpa B yUeOHOM U Mo3HaBaTebHON. O0yUdaronuics
CMOYKET:

e HaOJIOJaTh U aHAIM3UPOBATH COOCTBEHHYIO YU4E€OHYIO M IO3HABATEJIbHYIO
JESATEIBHOCTD U JESTENIbHOCTh IPYTHX 00yUYaroluXcsl B IPOLIECCE B3AUMOIIPOBEPKU;

® COOTHOCUTH pE€albHbIE W IUIAHUPYEMBbIE pPE3yJIbTaThl WHANBUAYAIbHON
00pa30BaTEeNbHON JEATEIEHOCTH U JENIaTh BBIBOJIBL;

® INPUHUMATh pelieHHne B Y4eOHON CHUTyallun ¥ HECTH 3a HEro
OTBETCTBEHHOCTb;

® CaMOCTOSITEJIbHO ONpEAeNATh NMPUUYMHBI CBOEr0 ycCleXa WM Heyclexa u
HAXOAHTh CIIOCOOBI BHIXO/IA U3 CUTYAIlMH HEYCIIEeXa,;

® DPETPOCIIEKTHBHO OMPEACNATh, KaKhe JACUCTBUSA [0 PEUICHHIO Yy4eOHOH
3aJaud WIM TapaMeTpbl 3TUX JCHCTBUM MNpHUBENHM K MOIYYEHHI0 HMMEOILErocs
IPOAYKTa yueOHOU JAesITeIbHOCTH;

® JIEMOHCTPHUPOBATH OpUEeMbl  PETyJAlun NCUXO0(PU3NOIOTHUECKUX/
HSMOIIMOHAIIBHBIX COCTOSIHMM Il AocThxeHus: 3¢ dexra ycrnokoeHus (ycTpaHEHUs
HSMOIIMOHAJILHOM  HANpsHKEHHOCTH), 3¢dekTa BoccTaHOBIEHUs  (ocnabieHus
POSIBIICHUI YTOMJICHHUS), apdekra aKTUBU3ALIUU (TOBBIILIEHUS
NCUX0(U3UOIOTMUECKON pEaKTUBHOCTH).

ITo3naBaTeabHbIe YY ]|

6. YMeHue ompenensTh MOHSTHs, CO3/[aBaTh OOOOIICHMS, yCTaHABIUBATH
aHaJIOTHH, KJIacCU(UIIMPOBATh, CAMOCTOATEIFHO BHIOMPATh OCHOBAaHUSI M KPUTEPUHU
JUIS  KJIacCU(HUKAIMN, yCTaHABIWBATh MPUYUHHO-CICACTBCHHBIE CBSI3H, CTPOUTH
JOTHYECKOE pPacCyXJEHUE, YMO3aKIIOUeHUue (MHIYKTUBHOE, IEAYKTHBHOE, IIO
aHaJIOTUHN) U JIeNaTh BbIBOIbI. OOYyUaIOUIUIICs CMOXKET:

® 1010UpAaTh CIIOBA, CONOIYMHEHHBIE KIIIOUEBOMY CJIOBY, OMPEIEISIIONINE €ro
IPU3HAKU U CBOMCTBA;



® BBICTPaMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYI0 M3 KIIOUEBOTO CJIOBA H
COIIOTYMHEHHBIX MY CIIOB;

® BBHIICIATH OOIIMK TPU3HAK JBYX MJIU HECKOJIBKHUX MPEAMETOB WM SBICHUM
1 OOBSCHSTH MX CXOJICTBO;

® 00BEIUHATH MPEIMETHI U SBJICHUS B TPYMIIBI 0 ONPEACICHHBIM IIPU3HAKAM,
CpaBHUBATh, KJIACCU(UIIUPOBATH U 0000IIaTh (haKThI U SIBJICHUS;

® BBHIJICIIATH SIBJICHHUE U3 OOIIETO psifia APYTUX SIBICHUM;

® ONIpEeneNsATh OOCTOATENTHCTBA, KOTOPHIC MPEANICCTBOBAIIM BO3HHUKHOBEHHUIO
CBS3M MEXIY SIBICHUSMH, W3 JTHX OOCTOSTEIBCTB BBIICIATH OIPEACIISIONINE,
CHIOCOOHBIE OBITh TPUYMHON TaHHOTO SIBIICHUS, BBISBISATH NMPUYUHBI U CIICICTBUS
SIBJICHUU;

® CTPOUTH PACCYXKACHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBIICHUSM U
OT YaCTHBIX SBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOWTH PACCYXACHHNE HA OCHOBE CpaBHEHHS TIPEIMETOB W SBJICHUH,
BBIJICJISIS TIPY OTOM OOIIME MPU3HAKY;

® py3JIaraTh TMOJIYYCHHYIO HH(POPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE
pelraemMon 3a1auu;

® CaMOCTOSITEIPHO yYKa3bIBaTh HA MH(POPMAIIHIO, HYKIAIOIIYIOCS B TIPOBEPKE,
npeajiaraTh ¥ MPUMEHATh CTIOCO0 MPOBEPKHU JOCTOBEPHOCTH UH(OpMAIINH;

e BepOanM30oBaTh HMOILMOHAIBHOE BIIEUATIICHHE, OKa3aHHOE Ha HETro
HUCTOYHHUKOM,;

® OOBSICHATH SIBJICHHS, TIPOIIECCHI, CBSI3W M OTHOIIEHUS, BBISBISIEMBIC B XOJC
MO3HABATEJILHOM M MCCJIEIOBATENBCKONU NIESITENBHOCTH (TIPUBOAUTL OOBSICHEHHUE C
u3MeHeHHuEeM (OpMBI TIPENCTaBlICHUS; OOBACHAThH, ACTAIU3UPYS WA 00001Ias;
OOBSICHATH C 3aIaHHON TOYKH 3pPCHHUS);

® BBISBJIATH W Ha3bIBaTh NPUYMUHBI COOBITHSI, SIBIIGHHUS, B TOM YHUCIE
BO3MOYKHBIC /HanOoJiee BEPOSATHBIC MPUYMHBI, BO3MOXKHBIC IMOCICACTBUS 3aJaHHON
MPUYHUHBI, CAMOCTOSATEIHLHO OCYIIECTBIISISI IPUINHHO-CIICICTBCHHBIN aHAIN3;

e JejaTh BBIBOJ, HA OCHOBE KPHTHUYECKOTO aHajn3a Pa3HbIX TOUYEK 3PCHMSI,
MOATBEP)KIATh BBIBOJ COOCTBEHHOW apryMEHTAIlMe WA CaMOCTOSTEIHHO
MOJIYYCHHBIMU JTAHHBIMHU.

7. YmeHue co3maBaTh, NMPUMEHATh W TPEOOpPa3OBBIBATH 3HAKW W CHMBOJIBI,
MOJICNTA U CXEMBI IS PEIICHUs YICOHBIX M TMO3HABATEIbHBIX 3aaa4. O0yJarommics
CMOKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM TIPEAMET U/HIIU SBJICHUC;

® ONpENeNsATh JIOTMUECKHE CBS3W MEXIy MpeAMEeTaMH W/WIU SBICHUSMH,
0003HAYaTh JAHHBIE JIOTHUECKUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

® Co03/aBaTh aOCTPAKTHBIN WK peaabHbI 00pa3 mpeaMeTa 1/iiiu sSBICHHS,

® CTPOUTH MOJENb/CXEMYy Ha OCHOBE YCIOBHM 3aJauyd W/HWIKM crocoba ee
pEIICHHS;



e co3/aBaTh BepOaNbHBIC, BEIMIECTBEHHbIE W WH()OPMAIIMOHHBIC MOJECIH C
BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTa JIsI OMpEeNesieHHusl criocoda
pelieHus 3aJ1a4u B COOTBETCTBUU C CUTYaIlUCH;

e MpeoOpa3oBbIBaTh MOJIEIM C IEJIbI0  BBISBICHHS OOIIMX 3aKOHOB,
OTIPEIEISIIONTNX JTAaHHYIO TTPEAMETHYIO 00J1aCTh;

® MEPEBOANTH CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) WH(MOpMaIumio u3
rpaduyeckoro uiau (popMaan30BaHHOTO (CUMBOJIBLHOIO) MPEJICTABICHUS B TEKCTOBOE,
1 Hao0OpOT;

® CTPOUTHb CXEMY, AJITOPUTM JCHCTBUS, UCIPABISATh WM BOCCTAHABIMBATH
HEW3BECTHBIM paHEe AJITOPUTM Ha OCHOBE HMMEIOIIETOCS 3HAHHMS 00 OO0BEeKTe, K
KOTOPOMY IPUMEHSIETCS AJITOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® AHAIM3UPOBATH/PEPIICKCUPOBATH OMBIT Pa3padOTKH U pean3allii Y4eOHOTO
MPOEKTa,  MCCIEAOBaHUA  (TEOPETHUUECKOTO, HSMIUPUYECKOrO0) HA  OCHOBE
MPEJIOKEHHOW TPOOJIEMHONM CHUTyallud, TOCTaBJICHHOW €AW W/WIM 3aJaHHBIX
KPUTEPUEB OIICHKU MPOAYKTa/pe3ybTara.

8. CwmpicioBoe ureHre. OO0yUYaroIMiCcsS CMOXKET:

® HaXOJUThb B TeKCTe TpeOyemMyro HHGPOPMAIMIO (B COOTBETCTBHM C IIEISAMU
CBOEH JIEATEIIbHOCTH);

® OpPUEHTHUPOBATHCS B COJCPKAHUM TEKCTa, MOHUMATh IIEJIOCTHBIM CMBICI
TEKCTa, CTPYKTYPUPOBATh TEKCT;

® yCTaHABJIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SBIICHHM,
MPOIIECCOB;

® PE3IOMHUPOBATH TJIABHYIO UJICIO TEKCTA,

e MpeoOpa3oBBIBaTh TEKCT, «IEPEBOAS» €ro B JPYI'YIO MOJAIbHOCTD,
HHTEPIIPETUPOBATh TEKCT (HEXYMO0KECTBEHHBIM — y4eOHBINM, HAyYHO-TIOMYJISPHBIH,
WH(OPMAIMOHHEIH, TeKCT non-fiction);

® KPUTHUYECKH OLICHUBATH COJIepkKaHuEe U (PopMy TEeKCTa.

9. dopMupoBaHWE € Pa3BUTHE OSKOJOTUYECKOTO MBINUICHUS, YMEHHE
IIPUMEHATh €r0 B MO3HABATEIIbHOM, KOMMYHHUKATUBHOW, COLMAJIbHOW NPAKTUKE W
npodeccruonanbHol opueHTanuu. O0yJaromunics CMOXKET:

® OIpeaesaTh CBOE OTHOUIEHUE K IPUPOTHOM CPEE;

® AHAIM3UPOBATH BIIMSHUE DKOJOTMYECKUX (DAKTOPOB HaA cpeay OOUTaHHS
JKUBBIX OPTaHU3MOB,;

® MPOBOAUTH IPUUYMHHBIA M BEPOSTHOCTHBIM aHAIU3 HAKOJOTHYECKHUX
CUTYaLIUH;

® IPOTHO3UPOBATh M3MEHEHUS CHUTyallud IPU CMEHE JIEUCTBUS OJHOTO
dakTopa Ha nelicTBHE IPyroro GhakTopa;

® pacCIpOCTPaHATh SKOJIOTMYECKUE 3HAHUSI U Y4acCTBOBATh B IMPAKTUUYECKHUX
JieJax Mo 3alluTe OKPYKAOUIEN CPebl;



® BBIpAXaTh CBOE OTHOIIICHHUE K TIPUPOJIC YEPE3 MOJICITH, MPOEKTHHIE pa0OTHI.

10. Pa3BuTre MOTHBaLUH K OBJIAICHUIO KYJIbTYpPOM AKTUBHOT'O HMCIIOJIb30BaHUSA
CJIOBapei U APYTUX MOUCKOBBIX cucTeM. O0yUaromuiicss CMOXKET:

® ONpeneNsaTh HeOOXOAUMbIE KIIFOUEBbIEC MOMCKOBBIE CII0BA U 3aPOCHI;

® OCYUIECTBIIATh B3aUMOJICHCTBUE C IEKTPOHHBIMU IMOUCKOBBIMU CUCTEMaMH,
CJIOBapsIMU;

e (opmMupoBaTh MHOKECTBEHHYIO BBIOOPKY W3 MOMCKOBBIX HCTOYHHKOB IS
O00BEKTHBHU3AIIUN PE3YJIHTATOB ITOUCKA,

® COOTHOCHUTbH MOJYyUYECHHBIE PE3YJIbTAThl TOMCKA CO CBOCH JESITEILHOCTHIO.

KommynukaTtuBubie YY /|

11. VYMeHue oOpraHu30BHIBATH Y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO
JESATEIbHOCTh C YUYUTENIEM U CBEPCTHUKAMU; paboTaTh WHAUBUIYAILHO U B TPYIIIE:
HaxXOJUTh OOIllee pelIeHHe U paspeniaTh KOHQIUKTHI Ha OCHOBE COTJIACOBAHUS
MO3UIIMHI U yueTa HHTEPECOB; POpMYIUPOBATh, ApTYMEHTHUPOBATh U OTCTAUBATh CBOE
MHeHue. O0yJaroImuics: CMOKET:

— OMpEeNEeNATh BO3MOXHBIE POJIM B COBMECTHOM AESATEILHOCTH;

— UIPaTh ONPEIEIECHHYIO POJIb B COBMECTHOM JESATEILHOCTH;

— IPUHUMATH MO3UIINIO0 COOECETHUKA, MOHUMAs MO3ULIUIO IPYTOro, pa3indaTh
B €ro peuyu: MHEHHE (TOYKY 3pEHHs), J0Ka3aTeIbCTBO (apryMeHThl), (HaKThI,
TUIIOTE3bl, aKCHOMBI, TEOPHH;

— OIpenensaATb CBOM  JCHUCTBUA M JCWUCTBUS  IApTHEPA, KOTOPBIE
CIIOCOOCTBOBAJIM WJIH MPEMSATCTBOBAIN MIPOJYKTUBHON KOMMYHUKAIIHH;

— CTPOUTH MO3UTHUBHBIE OTHOLICHHS B MpolLecce YUYeOHOW M MO3HABATEIbHOU
JeATEIIbHOCTH;

— KOPPEKTHO M AapryMEHTHPOBAHHO OTCTauMBaTh CBOK TOYKY 3pEHUS, B
JUCKYCCUW YMETh BBIJBUTATh KOHTPAPTYMEHTHI, TepedpazupoBaTh CBOI MBICIb
(B1ageHnE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh ONMIMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) U KOPPEKTHPOBATH
€ro;

— mpejarath arbTePHATUBHOE pellieHNe B KOH(DIMKTHOW CUTYAIlNH;

— BBIJCNATH OOIIYIO0 TOYKY 3pEHUS B TUCKYCCHH;

— JIOTOBAapUBAThCS O MIpaBUJIax M BOIpPOcax Jjisi 0OCYKJICHHUS B COOTBETCTBUU C
ITOCTABJIEHHOW MEPE TPYIIION 3a/1a4ei;

— OpraHW30BBIBATh yueOHOE B3aMMOJICHCTBHE B TpyIime (OMpenaeisTh oOmue
LM, PACIIPEACIIATh POJIM, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.);

— YCTpaHsTh B paMKax JHAJIOra pa3pbiBbl B KOMMYHHMKAIMU, 00YCIOBIIEHHbBIE
HEMTOHUMAHUEM/HETIPUATHEM CO CTOPOHBI colOecemHrKa 3amadyu, (OPMBI WIH
COJIepKaHUsl THAJIora.

12.  YMeHue 0CO3HaHHO HCIIOJIb30BATh PEUEBHIE CPEJCTBA B COOTBETCTBHH C



3aJaueii KOMMYHHUKAIIMU JIJIsl BBIPAXKEHUS CBOMX YYBCTB, MbICIIEH M MOTpeOHOCTEN
U1 TUTAHUPOBAaHUST M PETYISIUMU CBOEM AEATEIbHOCTH; BIIAJICHUE YCTHOM H
MMCbMEHHON Peubl0, MOHOJIOTHYECKON KOHTEKCTHOM peubto. OOy4aronuiicss CMOXET:

e omnpeAeNsaTh 3a7adyy KOMMYHHUKAIIMM U B COOTBETCTBUUM C HEHl OTOUpPATH
peYeBbIe CPEACTBA;

e OTOMpaTh M HCIOJB30BaTh PEUYEBBIC CPEACTBA B MPOIECCE KOMMYHHKAIIUU C
JIPYTUMU JTIOABMU (IUAJIOT B Mape, B MaJIOW IPyIIIe U T. [1.);

® T[PEJCTaBIsATh B YCTHOW WJIM THUCbMEHHOW ¢opMe pa3BepHYTHIA IUIaH
COOCTBEHHOM JICSATCIHLHOCTH;

® CO0JI0IaTh HOPMBI MYOJIMYHOW peuH, perJjaMeHT B MOHOJIOTe M JAUCKYCCHUU B
COOTBETCTBHH C KOMMYHHUKATUBHOW 3aJ1a4€l;

® BBICKA3bIBaThb U OOOCHOBBIBATh MHEHME (CYXJCHME) U 3allpallliBaTb MHEHUE
napTHepa B paMKax JHaJIora;

® [PUHUMATh PELICHUE B XOJ€ AUAJIOra U COTJIACOBBIBATh €r0 ¢ COOECETHUKOM;

® CO37aBaTh NHUCHBMEHHBIE «KIMIIMPOBAHHBIE» U OPUTHMHAIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPENICTB;

® CIOJIb30BaTh BepOajbHbIE CpeAcTBa (CpeACcTBa JIOTUYECKOW CBSI3M) IS
BBIJICJICHHS CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

® JCHOJIb30BaTh HeBepOaJbHbIE CpPEACTBA WJIM HAIVSIIHBIE MaTepHaIbl,
MOJIFOTOBJIEHHBIE/0TOOpaHHbBIE IO PYKOBOJICTBOM YUHTEJIS;

e JleJlaTh  OLIGHOYHBIA  BBIBOJA O  JOCTWKEHHHM LEIM  KOMMYHUKALUU
HEMOCPEJICTBEHHO  MOCI€  3aBEpIICHUS]  KOMMYHHUKAaTUBHOTO  KOHTAaKTa H
00OCHOBBIBATH €TO.

13. ®opmmupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTIONTb30BAHMS
nH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHonorui (manee — UKT). O6yuarommumiics
CMOJXKET:

® [IeJICHANPABIECHHO MCKaTh W HCIOJIb30BATh HH(POPMAIMOHHBIE PECYPCHI,

HEOOXOJIMMbIC JJI PEIICHUS YYEOHBIX M MPAKTUUECKUX 3a/ad ¢ TMOMOIIbIO CPENICTB
HKT;

® BBIOMpATh, CTPOUTHh W HMCIOJIH30BATh aJEKBATHYIO MH(POPMAIMOHHYIO MOJCIb
JUISL TIEpe/ladyd CBOMX MBICIICH CpPEeACTBAMH €CTECTBEHHBIX M (DOPMAJILHBIX S3BIKOB B
COOTBETCTBHHU C YCIOBUSIMU KOMMYHHUKAIINY;

® BBIJCIATH WH(DOPMALMOHHBIA AaCMeKT 3aJadyd, OINEpPUPOBATh JIaHHBIMH,
HCII0JI30BaTh MOJICNb PEIICHUS 3a/1auu;

® HCIIOJB30BaTh KOMITBIOTCPHBIC TEXHOJIOTHH (BKJIFOYAash BBIOOD aJeKBAaTHBIX
3a/1au€ HMHCTPYMEHTAIBHBIX MPOTPAMMHO-aNNapaTHBIX CPEJICTB U CEPBUCOB) IS
peleHusi UHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX y4€OHBIX 3a7a4, B TOM YHUCJIE:
BBIYHUCJIEHUE, HAMKCaHUE JOKJIA0B, pedepaToB, CO3/JaHUE NMPE3EHTALUN U JIp.;

®  HCIIOJH30BaTh HH(POPMALIHMIO C YYETOM ITHUECKUX U IIPABOBBIX HOPM;

e co3daBaTh HH(POPMAIMOHHBIE PECYPChI PA3HOTO THUIMA W JUIsl  Pa3HBIX



ayIuTOpHil, coOM0aTh HHPOPMAIMOHHYIO TUTHEHY W TpaBuiia WH(GOPMALMOHHON
0€30I1aCHOCTH.

npeomemmubwie:

1) ¢opmupoBaHue mpeACTaBICHUM O MaTeMaTHKE KaK O METOJI€ IMO3HaHUS
JNEeUCTBUTEILHOCTH, TMO3BOJIAIONIEM OMUCHIBATHL M U3Yy4yaTh peajbHbIC MPOIECCHl U
SIBJICHUS:

OCO3HaHHE POJIM MATEMATHKHU B pa3BUTHHN Poccuu u mupa;

BO3MOXHOCTh MPUBECTU MPUMEPHI U3 OTEUECTBEHHONW M BCEMUPHON HCTOPUH
MaTeMaTHYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuTHE YMEHHMH paboTaTh ¢ Y4YeOHBIM MaTEMAaTHYECKUM TEKCTOM
(aHAMM3UpOBaTh, H3BJICKATh HEOOXOIUMYIO HMHGOPMAIMIO), TOYHO M T'PAMOTHO
BBIpaKaTh CBOM MBICIIM C TPUMEHEHHEM MaTEMaTHUYE€CKONW TEPMHUHOJIOTHU U
CUMBOJIMKH, TPOBOAUTH KJIaCCU(UKAIIUU, JIOTUYECKUE 0OOCHOBAHMS, JOKA3aTEIHCTBA
MaTeMaTHYECKUX YTBEPIKICHUMN:

OTIEPUPOBAHUE TOHATUSMH: MHOXKECTBO, JIEMEHT MHOXKECTBA, MOJMHOKECTBO,
MIPUHAJICKHOCTh, HAXOXJICHHE TepeceueHus, OOBEIMHCHUS ITOAMHOXKECTBA B
MPOCTEUIINX CUTYAIIUX;

pelIeHne CIOKETHBIX 3a71a4 pa3HbIX TUIIOB Ha Bce apu(meTnyecKkue AeHCTBHS;

MpUMEHEHUE croco0a TMOWCKa PEIICHUs 3ajlaud, B KOTOPOM PAaCCYXKJCHHE
CTPOUTCS OT YCJIOBHUS K TPEOOBAHUIO WJIK OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJICHHE IIJlaHAa pEIICHUs 3aJlaud, BBIACICHUE DJTAaloOB €€ pelIeHus,
WHTEpIIpeTaldsi  BBIYMCIMTENBHBIX  PE3YyJIbTaTOB B  3ajlaue, HCCIEIOBaHUE
MOJYYEHHOTO PEIICHUS 3a/1a4u;

HaXOXJICHUE TPOIIEHTa OT 4YMClla, YKCJAa O MPOLEHTY OT HET0, HaXOXICHUS
MPOIICHTHOTO OTHOIIEHUS JIBYX YMCEJI, HAXOXKJACHHUS TMPOIEHTHOTO CHIKCHUS WIIU
MIPOIIEHTHOTO MOBBIIICHUS BEIUUUHBI,;

pelIeHrue JTOTUUECKUX 3a/1ay;

3) pa3BUTHE NPEICTABICHUHN O YUCIIE U YUCIOBBIX CUCTEMaX OT HATYpPaJbHBIX JI0
JNEeUCTBUTEIBHBIX  YHWCEJI;  OBJIQJICHUEC  HAaBbIKAMH  YCTHBIX, MHCHhMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYMCIICHUN:

OTIEpUPOBAHUE TOHATUSIMH: HATYpPAJIbHOE YMCIIO0, IEJI0€ YUCTI0, OOBIKHOBEHHAS
npo0b, AecATHYHAas  JpoOb, CMENIAHHOE  YHCIIO, palMOHAJIBHOE  YHCIIO,
HppalMoOHAIBLHOE YUCJIO;

UCIIOJIb30BaHUE CBOMCTBA YHCET M 3aKOHOB apU(METHYECKUX OIepamuil ¢
YUCJIaMU NP BBITIOJTHEHUU BBIYMCIICHUN;

MCIIOJIb30BAaHUE MPU3HAKOB JeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU
BBIYMCJICHUW U PELICHUH 3a/1ay4;

BBITIOJTHEHUE OKPYTJICHUSI YUCEN B COOTBETCTBHUU C MPABUIIAMU;

CpaBHEHHE YHCET,;

OIICHMBAHUE 3HAUYCHUS KBAJPATHOTO KOPHS M3 MOJIOKUTEIBLHOIO 1IEJIOr0 YKCIa;



4) oBHmaJeHHE CHUMBOJBHBIM SI3bIKOM aireOpbl, MpUEeMaMu BBITOJHEHUS
TOKJECTBEHHBIX NpeoOpa30BaHUIl BBIPAXKEHUH, PEIIEHUS YpPaBHEHUH, CHCTEM
YpaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHs MOJEINPOBATh peajbHbIC
CUTYalluH Ha sSI3bIKE anreOphbl, UCCIIE0BATh TOCTPOCHHBIE MOJENHN C UCIIOJIB30BAaHUEM
anmnapara aareOpbl, MHTEpIPETUPOBATH MTOJYUYEHHBIN pe3yIbTaT:

BBITIOJTHEHHE HECJIOXKHBIX MPeoOpa3oBaHWN [JIs1  BBIYMCICHHUS 3HAUYCHUHN
YUCJIOBBIX BBIPAXKEHUM, COJEpXKAIIUX CTEIEHW C HATypaJbHBIM IIOKa3aTeleM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM ITI0KA3aTEIIEM;

BBITIOJTHEHHE HECJOXKHBIX MpeoOpa3oBaHUM IIeNbIX, APOOHO palMOHATBHBIX
BBIPQXEHUM M BBIPAXKEHUN C KBaJpaTHBIMU KOPHSIMHU; PACKpPbIBaTh CKOOKH,
OPUBOJUTH TMOJOOHBIE CJaraeMble, HCIOJIb30BaTh (HOPMYJBI  COKpAILEHHOIO
YMHOXEHUS,

pELICHNE JMHEWHBIX W KBAJPATHBIX YPAaBHECHUM M HEPABEHCTB, YPAaBHCHUU M
HEPABEHCTB, CBOASALIMXCSA K JIMHEMHBIM WA KBaJpaTHbIM, CHCTEM YPaBHEHUN H
HEPABEHCTB, N300paKEHNE PEIICHU HEPABEHCTB U UX CUCTEM Ha YKMCIIOBOU MPSMOI;

5) oBnaneHue cucreModM (DYHKIHMOHAJIBHBIX TMOHSATUM, pPA3BUTHE YMEHUS
UCIOJIb30BaTh  (PYHKIIMOHAIBHO-TpaUUYECKUEe TMPEACTABICHUS Il pELICHUs
pa3IMYHBIX MAaTEMAaTHUYECKUX 3a7ad, JUld ONHWCAHUA M aHAIM3a pPEAIbHBIX
3aBUCUMOCTEM:

ONIPENICIICHHE TOJO0KEHUS TOYKH 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUYKHU IO €€
MTOJIO’KEHHIO HA MJIOCKOCTH;

HaxoXJeHue 1o rpaduKy 3HA4eHUH QyHKUUHU, OOJACTH ONpeleIeHus,
MHOXECTBA 3HAU€HWH, HyJlel (QyHKIUU, TPOMEXKYTKOB 3HAKONOCTOSHCTBA,
IPOMEXYTKOB BO3pacTaHus W YObIBaHMs, HAUOOJBILIErO0 M HAUMEHBLIETO 3HAYEHUs
dynxmm;

nocTpoeHue rpaduka JMHEHHON U KBaJIpaTUYHON (DYHKIIHIA,

OolepupoBaHME Ha ©0a30BOM ypOBHE MOHATHAMH: IOCJIEI0BATEIbHOCTD,
apumMeTnyecKas Mporpeccus, FreoOMeTpuiecKas mporpeccus;

UCIIOJIb30BAaHUE CBOMCTB JIMHEMHOW M KBAaJIpaTUYHOW (PYHKIUN U MX rpaduKoB
MPU pEeUICHUY 3a]1a4 U3 APYTUX y4eOHBIX IPEAMETOB;

6) OBIaJlEHHE F€OMETPUYECKHUM SI3bIKOM; PA3BUTHE YMEHUS UCIOJI30BaTh €0
JUI ONKCAHUSA TNPEIMETOB OKPYXAIOIIETO MHUpPA; PAa3BUTHE IMPOCTPAHCTBEHHBIX
MIPEICTABIICHUN, N300pa3UTEIbHBIX YMEHHI, HABBIKOB T€OMETPHUUECKUX MTOCTPOCHUIA:

ONepUpPOBaHUE MOHATHAMH: (puUrypa, TOuka, OTpPE30K, MpsiMas, JIyd, JIoMaHas,
yTOJl, MHOTOYTOJbHUK, TPEYTOJbHUK M YETBIPEXYTOJbHUK, MPAMOYTOJIBHUK U
KBaJIpaT, OKPYXHOCTb UM Kpyr, MpsAMOYIOJIbHBIM Napaienenunen, kKyO, map;
N300paKeHNE N3y4aeMbIX (PUIyp OT PYKH U C TIOMOILBIO JIMHEHKU U LIUPKYJIS;

BBIIIOJITHEHUE W3MEPEHMs JUIMH, PACCTOSIHUM, BEJIMYHWH YIJIOB C ITOMOLIBIO
WHCTPYMEHTOB U1l U3MEPEHUN JUIMH U YTJIOB;

7) dopmHupoBaHHE CHUCTEMATHUECKUX 3HAHMM O TUIOCKUX (QuUrypax Hu uX
CBOMCTBAX, IPEICTABICHUN O MPOCTEUIINX IPOCTPAHCTBEHHBIX TElaX; PAa3BUTHE



YMEHUN MOJEIMPOBAHUS PEABHBIX CUTYAlMil Ha SI3bIKE T€OMETPHH, UCCIIEIOBAHUS
IIOCTPOEHHOM MOJEIU C HCIOJIb30BAHUEM T'€OMETPUYECKUX IIOHATUH U TEOPEM,
anmnapara anreOpsbl, pelIeHUs] TEOMETPUUECKUX U MPAKTHUECKUX 3a4au:

OlepupoBaHME Ha 0a30BOM YpPOBHE IIOHATUSMHU: PABEHCTBO  (uUryp,
NAapaJUIENbHOCTh W NEPHEHAMKYJISAPHOCTh MNPAMBIX, YIJIBI MEXAY NPSIMBIMH,
NEPHEHANKYJIAP, HAKJIOHHAS, IPOEKIIHS;

IIPOBE/ICHHE JI0KA3aTEIbCTB B TEOMETPUH;

ornepupoBaHue Ha 0a30BOM YPOBHE IOHSATUSIMU: BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEJECHUE BEKTOPA Ha YMCII0, KOOPIUHATHI HAa MIIOCKOCTH;

pelieHre 3a7ad Ha HAXO0XJACHHWE TE€OMETPUYECKUX BEIMYMH (JUIMHA U
paccTosiHuE, BEJIMYMHA YIJ1a, IUIOMIAb) 110 00pa3laM Uid allfOpUTMaMm;

8) oOBiazeHHME TPOCTEHUIMMHU CIOCOOAMHM MPEACTaBICHUS W  aHalu3a
CTaTUCTUYECKUX JaHHBIX; (POPMHUPOBAHUE TMPEJCTABICHUNA O CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE U O Pa3IMYHBIX CIOCO0aX WX H3YYEHHsS, O
MPOCTEUIINX BEPOATHOCTHBIX MOJIENSAX; Pa3BUTUE YMEHHUI M3BJIEKAaTh MH(DOpPMALHIO,
NpEACTAaBICHHYI0O B TaOJMIAX, Ha JuarpaMMax, rpadukax, ONHUCBIBaTb U
aHAIM3UPOBaTh MAacCCUBbl YHCJIOBBIX JAHHBIX C TMOMOLIBIO  MOAXOISIIMX
CTaTUCTUYECKUX XapaKTEPUCTHK, HCIOJIb30BaTh IOHMMAaHUE BEPOSTHOCTHBIX
CBOMCTB OKPY’KAIOIINX SIBJICHUI IIPU PUHATHH PELICHUI:

(¢opMHpOBaHME  MPEACTABIEHUS O  CTAaTUCTUYECKUX  XapaKTepHUCTHUKAaX,
BEPOSITHOCTH CITy4YaHOTO COOBITHS;

pelieHre NpocTeHX KOMOMHATOPHBIX 3a/4a4;

OMpeJEIeHNE OCHOBHBIX CTATUCTUYECKUX XAPAKTEPUCTUK YUCITOBBIX HAOOPOB;

OLICHWBAHUE U BBIYUCIIEHUE BEPOATHOCTHU COOBITHS B MPOCTEUIINX CITydasiX;

HaJIMYKE NPEICTABICHUS O POJIA IPAKTUYECKN JOCTOBEPHBIX U MaJIOBEPOSATHBIX
COOBITUH, O POJIM 3aKOHA OOJIBIIMX YMCET B MACCOBBIX SIBJICHUSX;

YMEHHUE CPaBHUBATh OCHOBHBIE CTaTUCTUYECKUE XAPAKTEPUCTUKH, IOTYYEHHBIE
B IIpOILIecCe pelIeHUs TPUKIAIHON 3a/1aui, U3yUYEHHUs PEaTbHOTO SIBJICHUS;

9) pa3BuTuEe yMEHUN MPUMEHATh U3yUYEHHBIE TOHATHUS, PE3YJIbTATHI, METOABI JIsI
peleHust 3a7a4 MPaKkTUYECKOro XapakTepa M 3aJad M3 CMEXKHBIX IUCLHMIUIMH C
UCIOJIb30BaHUEM MPU HEOOXOJWMOCTH CIPABOYHBIX MAaTE€pHAJIOB, KOMIIBIOTEPA,
M0JIb30BATHCS OLIECHKON M MPUKHUAKON IMPU NPAKTUYECKUX pacyeTax:

pacno3HaBaHKME BEPHBIX U HEBEPHBIX BbICKA3bIBAHUI;

OLICHHBAHUE PE3YyJIbTATOB BBIYMCIICHHI NPU PEIICHUH MPAKTUYECKHUX 3a/1a4;

BBITIOJIHEHUE CPAaBHEHHUS YUCEN B pEaJIbHBIX CUTYyAIIUsX;

UCIIOJIb30BAHUE YHUCIIOBBIX BBIPAKEHUW MPU PELICHUM MPAKTUYECKHX 3a7ad U
3aJa4 U3 Ipyrux yuyeOHbIX IPEAMETOB;

pellIeHre IPaKTUYECKUX 33/1a4 C MPUMEHEHHEM MPOCTEHIIINX CBOMCTB (pUryp;

BBIIIOJITHEHWE NPOCTEUIIMX MOCTPOCHHMM W H3MEPEHHH Ha MECTHOCTH,
HEOOXOMMBIX B pealbHOM KU3HH;

10) ¢dopmupoBanre uWHGPOPMALMOHHOW M  AITOPUTMUUYECKOW KYJIBTYpHI;



dbopMupOBaHUE TPEACTaBICHHUS O KOMIIbIOTEpE KaK YHHBEPCaJIbHOM YCTPOWMCTBE
00paboTKkH MH(OpMAIMKU; pa3BUTUE OCHOBHBIX HABBIKOB M YMEHUU HCIOJIb30BaHUS
KOMITbIOTEPHBIX YCTPOUCTB;

11) dopmupoBanue mnpencraBieHus 00 OCHOBHBIX HM3Y4aeMbIX TMOHSTHIX:
uH(dopMaIus, arOPUTM, MOJEIIb - U X CBOWCTBAX;

12)  pa3BuTHE  QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOJUMOTro s
npo(hecCHOHANBFHON NIEATEIBbHOCTH B COBPEMEHHOM OOIIECTBE;, pa3BUTHE YMEHUH
COCTaBUTh U 3aIHUCaTh AJITOPUTM I KOHKPETHOTO HCHOJHUTENS; (GOPMUPOBAHNE
3HaHUU 00 ANTOPUTMHUYECKUX KOHCTPYKIUSAX, JOTHYECKUX 3HAYCHHUSIX W OIEepalusix;
3HAKOMCTBO C OJIHUM U3  $3bIKOB  MPOTPaMMHUPOBAHUSI U  OCHOBHBIMHU
QITOPUTMUYECKUMU CTPYKTYPaMH - TUHEHHOM, YCIOBHOM U HUKIMYECKOM;

13) bopmupoBanue ymeHuit popmManuzanuu U CTPYKTYpUPOBaHUS HHGOPMAIIIH,
YMEHUS BbIOUPATh CIOCOO MPEACTABICHHS JAHHBIX B COOTBETCTBUHU C IOCTABICHHON
3ajayedl - TaOMMUbl, CXEeMbl, TpaduKu, [UarpaMMmbl, C HCIOJb30BAHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKU JaHHBIX;

14) ¢popMupoBaHuE HABBIKOB M yMEHUN O€30MACHOrO0 W IeJIeco00pa3HOro
NOBE/ICHUS NPU padOTe C KOMIBIOTEPHBIMU IporpaMMamMu U B MHTepHETE, yMeHUs
co0JII01aTh HOPMBI HUH(POPMALIMOHHON ITUKU U MPaBa;

15) nyst cnensiX U cabOBUIAIINX 00YUYAIOIIMXCS:

BJIaJICHUE MTPaBUJIaMU 3alMCU MaTEMaTUYECKUX (DOPMYJI U CTIELIMATIBHBIX 3HAKOB
penbedHOo-ToueyHOM crucTeMbl 0003HaueHut JI. bpaiins;

BJIQZICHUE TaKTWJIbHO-OCS3aTENbHBIM CHOCOOOM OOCIEIOBAHMS M BOCHPUSATHS
penbeHBIX U300paKEHUI MPEIMETOB, KOHTYPHBIX M300paKEHUM reOMETpPUYECKUX
buryp u 1.11.;

yMEHUE 4YUTaTh penbepHbie TpaduKud dIeMEHTapHbIX  GYHKIUNA  Ha
KOOPAMHATHOM TIUJIOCKOCTH, TPUMEHATh CHEUHaJbHble MPUCIIOCOONECHUS IS
peabeHOro YepueHus;

BJIaZICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOTrpaMMbl HEBU3YaJIbHOIO JIOCTYIMa K
uHpopmaruu  Ha  9kpaHe IIK, yMeHue  wucnonb3oBaTh  MEPCOHAIbHbBIC
TU(DIOTEXHUUECKHE CpeACcTBa MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHOTO  JOCTyIa
CJICTIBIMH 00YYarOIIUMHUCS;

16) niis 0Oygaromuxcsi ¢ HapyIICHUSIMU OTIOPHO-/IBUTATEILHOTO ammapara:

BJIQJICHUE CIEIUAIbHBIMU KOMIBIOTEPHBIMU CpPEACTBAMH TPEACTABICHUS U
aHall3a JaHHBIX W YMEHHME HCIIOIb30BaTh MEPCOHAIbHBIE CPEACTBAa JOCTyIa C
YUETOM JIBUTATENbHBIX, peUCIBUTATEIBHBIX U CEHCOPHBIX HAPYIIIECHU;

yYMEHUE UCIO0JIb30BaTh MEPCOHAIbHBIE CPEACTBA JOCTYMA.



IHJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O ITPEJIMETA

BoeinyckHuk Hay4yuTcesi B 7-9
KJIaccax
(17191 KCMMOJIL30BAHUSA B
NOBCEAHEBHOM KM3HHU U
o0ecrneyeHHs1 BO3BMOKHOCTH
YCHEHOTr0 NMPOA0JIZKEHUS
o0pa3oBaHus HA 02a30BOM

BbInyCKHUK MOJYYHT
BO3MOKHOCTH HAYUYHTHCS B
7-9 Kiaccax 1js
o0ecneyeHUsI BO3MOKHOCTH
YCIENTHOT0 NMPOA0JIKEHUS
oOpa3oBaHus Ha 02a30BOM U
yIJ1y0J1éHHOM YPOBHSAX

YPOBHE)

JIeMEeHTbI -OnepupoBaTh Ha 0a30BOM | - Onepupoeamv’ NOHAMUAMU:

TEOPUH MHOKECTB | yPOBHE HNOHATUSMU: | OnpeoeieHue, meopema,

u MHOJKECTBO, AIIEMEHT | akcuoma, MHOHCECMBO0,

MaTeMaTH4ecKoii | MHOXKECTBa, IOJAMHOXKECTBO, | XapaKmepucmuxku

JIOTUKH MPUHAIJICKHOCTH; MHOJCeCcmaa, IeMeHm
-3a]1aBaTh MHOKECTBA | MHOXMCECmada, nycmoe,
NepevncieHueM UX | KOHeuHoe U  OecKOHeuHoe
HJIEMEHTOB; MHOHCECMBO, NOOMHOIHCECMBO,
-HaXOJUTh MIEPECEUCHUE, | NPUHAONEHCHOCHb, BKIIOYEHUE,
o0BbeIMHEHNE, PABEHCMBO MHONCECMB,
MIOJIMHOKECTBO B | - Uz0Opasicamv MHOdHCECMBA U

MIPOCTENIINX CUTYAIUAX;
-OonepupoBaTh Ha 0a30BOM
YpOBHE MOHATUSAMU:
onpeeseHue, aKCcHoMa,
Teopema, 10Ka3aTelIbCTBO;
IPUBOJUTH  INPUMEPBl  H

KOHTPIPUMEPHI TS
TOJITBEPIKICHUS CBOUX
BBICKA3bIBAHUHN

OMHOWIEHUE — MHOMCECm8  C
nomMowbio Kpy2os Jiiepa,

- onpedensams
NPUHAONEHCHOCMb  JNIeMeHmda
MHOJICecmay, 00beOUHeHUI0 U
nepeceyeHur0 MHONCeCme,

- 3a0a8amv  MHOMCECMEO C

noOMoOuIbIo nepevducienu:
INIEMEHM OB, CJl06€CHO2O
onucanus,

- onepupoeanib NOHAMUAMU.
6blCKAas3bleaHUEe, UCMUHHOCMb U

JIOHCHOCD 8bICKA3bIGAHUS,
ompuyaHue  B8bICKA3bIBAHULL,
onepayuu Hao
BbICKAZLIBAHUAMU. U, UTU, He,
YCa06Hble 8bICKA3bIBAHUS
(umnauxayuu);

- Cmpoumbs  6bICKA3bI6AHUA,
ompuyaHusl BbICKA3bIBAHUI.

13)_IGCL " AaJie€ — pacno3HaBaTb KOHKPCTHLIC IIPHUMCPbI 06HII/IX MOHSTUH I10

XapaKTCpHbIM IIPpU3HAKaM, BBIITOJHATH

ﬂeﬁCTBHH B COOTBETCTBUMU C OIPCACIICHUCM U HpOCTCﬁHIHMH CBOIiCTBaMU HOHHTHﬁ, KOHKPETHU3UPOBATh MpUMEPaAMU

o011Me OHATHA.

2 3IL€CI> " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO

CBOIiCTBa pyu NpoOBCACHNU paccyxcz:eHI/Iﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3aJa4.




B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX
NpeIMeToB:

- UCIOJIB30BaTh rpaguueckoe
IPEJCTaBICHUE  MHOXKECTB
JUIsL  ONHMCAaHMsI  pealbHbIX
IPOLECCOB U SIBJIECHUH, NpHU
pemieHuy  3a7ad  JApYrux
y4€OHBIX MPEAMETOB.

o cmpoums  Yenouku
VMO3AKIIOYeHUll HA  OCHOB8e
UCNOIL308AHUS NPABUT TOSUKU,
UCNONIL308AMb MHOMCECTNEA,
onepayuu ¢ MHOMCECmMeamu, ux
epaguueckoe npedcmasienue
OJ151 ONUCAHUSL PEATIbHbLX
npoyeccos u s1671eHull

Yucaa

- OmnepupoBaTh Ha 06a30BOM
YpOBHE TOHSTHSIMU:
HaTypaJlbHOE YHCIIO, IIEJI0e
9HUCJI0, 0OBIKHOBEHHAS JIpOo0b,

JeCATUYHAS TpOOBb,
CMeIllaHHas IpoOb,
palloOHAIILHOE YUCJIO,
apupMeTUIECKUMA
KBaJpaTHBIN KOPEHB;
-UCIIOJIb30BATh CBOKCTBA
Yycell W TpaBuia JICWUCTBUMI
npu BBITIOJTHEHUU
BBIUMCIICHUH;

-UCIOJIb30BaTh MPU3HAKU
nenumoctu Ha 2, 5, 3, 9, 10
npu BBITIOJTHEHUU

BBIUUCIICHUA W  PELICHUH
HECJIOKHBIX 3a/a4;

- BBINOJHATH  OKPYIJICHUE
pallMOHAJBHBIX  YHCEI B
COOTBETCTBHHM C ITPABUIIAMU;
-OLICHNUBATh 3HAYCHHUE
KBaJIpaTHOTO KOpHS u3
MOJIOKUTEIIBHOTO LEJIOTO
yuca;

- pacro3HaBaTh
palKrOHaIbHbIE 151
VMppalHOHAIbHBIC YUCIIA;

- CPaBHUBATh YUCJIA.

- Onepuposéamsv NOHAMUAMU.
MHOHCECMBO HamypaibHbIX
yucen,  MHONCECMBO  YeEbIX
yucer, MHOHCECMBO
PAYUOHATILHBIX yucer,
UPPaAyUOHAIbHOE yucio,
K8aOpamHbwiii KOpeHb,
MHOMCECMBO O0eUCEUMENbHbIX
yucer, 2eomempuieckas
unmepnpemayusi
HAMYypaibHbIX, yenvlx,
PAYUOHATILHBIX,
0eticmeUmenbHbIX Yucel,

- NOHUMamMb U  O0OBACHAMb
CMbICT  NO3UYUOHHOU  3ANUCU
HAMypanbHO20 YUCIA,

- BbINOJIHAMb  GLIYUCTEHUS, 6
MOM Hucie ¢ UCNOIb308AHUEM

npuemos PAYUOHATbHBIX
BbLIYUCTCHUI,

- BLINONHAMbL  OKpY2leHue
PAYUOHATIbHBIX yucer c

3A0AHHOU MOYHOCBIO;

- CPABHUBAMb PAYUOHATIbHBLE U
UPPAYUOHATIbHBLE YUCA,

- npeocmasisimo
PAYUOHATbHOE HUCIO 8 BUOe
oecsamudHotl Opoou

- ynopsoouueamev  HUCIAQ,

3anucanmbvle 8 8uoe
0ObIKHOBEHHOU U O0eCAMUYHOU
opoou,

- Haxoauth HOJI u HOK uucen
U HUCIOJB30BaTh HUX  IIPHU
pelieHuu 3aaa4.




B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX
NpeIMeToB:

- OLIGHMBATh  PE3yJbTaThl
BBIYHMCIICHU TIpU PEIICHUU
MPaKTUYECKUX 3a]1ay;

- BBINOJIHATH  CpPaBHEHHUE
quCel B peatbHBIX
CUTYyaIusX;

- COCTaBJSITb  YHUCJIOBBIC
BBIDQKEHUSI TMPU PELICHUU
MPAaKTUYECKUX 3aJad U 3a7ad
u3 IPYTHUX y4eOHBIX
MPEMETOB.

- NpUMEHAMb npasuia
NPUOTUINCEHHBIX — BLIYUCTCHUU
npu  pewleHuu NpaKmuyecKux
3a0a4 u peueHuu 3a0ai Opyaux
YueOHbIX npeoMemos;

- BLINOJHAMb  CPABHEHUe
Pe3VIbMamos 8blYUCIeHUL NpU
peulenuy npaKkmuieckux 3a0ady,
8 MoM uucie NPUOTUNCECHHBIX
GbIYUCTEHUU,

- cocmagnaAms U OYeHUu8amo
YUCTI08blEe  BLIPANICEHUS  NpU
peuteHuy npaKmuyecKux 3a0ay
u 3a0a4 u3z Opyeux yueOHvix
npeomemos;

- 3anuceléamsv U OKpY2lsimb
YUCTI08ble 3HAYEHUS! PEeanbHbIX
BeIUUUH C  UCHOIb30BAHUEM
PA3HLIX CUCMEM U3MepPeHUsL.

ToxknecTBeHHbIE
npeodpa3oBaHus

- BpmmoaHATE  HECJIOXHbBIC

npeodpa3zoBaHus ISt
BBIYHCIICHUSI 3HAYCHUU
YHCIIOBBIX BBIPOKCHUM,

colIepKallluX  CTEICHH ¢
HATypaJbHBIM  ITOKa3aTelIeM,

CTENIEHU C LEITbIM
OTpULIATENTBHBIM
IIOKa3aTelieM;

- BBINOJHATH  HECJIOXKHbBIC
npeodpa3zoBaHus LEJTbIX
BBIPAKCHUU: pacKpbIBaTh
CKOOKH, MPUBOJIUTD

MMOJIOOHBIC CIaracMeIc;

- HUCIHOJIb30BaTh  (OPMYIIbI
COKpAIIICHHOTO  YMHOXEHUS
(kBapaT CyMMBI, KBajapar

pPa3HOCTH, Pa3HOCTh
KBaJpaToB) [JIsl YNPOLIEHUS
BBIUHCIICHUU 3HAYEHU
BBIPAKCHU,

- BBINOJHATH  HECJOXKHBIE
npeoOpazoBaHus ApoOHO-

JIMHEWHBIX  BBIPAKEHUN U
BBIPDAKEHUN C KBaJPATHBIMU

- Onepuposamv NOHAMUAMU
cmeneHu ¢ HAMYPATbHbIM
noxkazamenem,  CMeneHu ¢
yenvim ompuyamenbHbim
nokazamesnem,

- BbINOIHAMb NPEO0OPA308AHUSL
YeblX BbIPANCEHUL. Oelicmaus
C OOHOYNeHamu (ClodceHue,

gbluUmanue, VMHOMCEHUE),
oelicmeus ¢ MHO2OUJIeHAMU
(cnooiceHue, gbluUmanue,
VMHOICEHUE),

- 6blNOJIHAMb pasnooaicerue
MHOCOUIIEHO68 HA MHOMcumesiu

OOHUM u3 cnocobos:
gblHeceHue 3a CKOOKY,
2PYNNUPOBKA,  UCNONb308AHUE
dopmyn COKPAUWEHHO20
VMHONCEHUSL,

- 8blOCIAMDb Kea()pam CYyMMbL U
pasHocmu 0()H01Ul€H06,'

- PAcKIaovleamo Ha
MHOdCUmMenu K8aOpamHuwlti
MpExuien;

- 6blNOJIHAMb npeo6pa306aﬂuﬂ




KOPHSIMM.

8bIPANCEHUL, cooeparcaujux
cmenenu c yenvimu
ompuyamenbHuLMU

nokazamensimu,  nepexooums
om 3anucu 6 euoe CmeneHu ¢

yenvim OMpuYamenIbHbIM
nokasamenem K 3anucu 8 6uoe
opoou,

- BLINOIHAMbL NPEoOPA308aHUs
OpOOHO-PAYUOHATILHBIX

BbIPANCEHUU! COKpawjeHue
opobeil, npuseoetue
aneebpauveckux  opobeti K
obuemy 3HameHameno,
clodicerue, VMHOdICEHUE,
OejieHue aneebpauyeckux
Opobetl, g036e0enue
aneeopauveckoli ~ 0poou 8
HAmMypanioHyio u yenyro

OMPUYAMENLHYIO CMENeHb,
- 8LINOIHAMb NPeodpPaA308aHUS
BbIPAdNCEHUI, codeparcauyux
K8aopammubvie KOPHU,

- gvldenamb K8aopam CyMMbl
UMY  pazHocmu  O8yuieHa 8
BBIPAJNCEHUSX, — COOEPAHCAUJUX
K8aopammubvie KOpHU,

- 8bLINOIHAMb NPeobpa308aHUs
8bIPAdICEHUI, cooeparcauyux
MOOYIb.

B noBcegHeBHOM KU3HU M NIPH U3YYEHUM APYTUX
NpeAMeTOB:

- TOHUMAaTh CMBICT 3aIlUCH
qrciia B CTAHJAPTHOM BHJIE;
- omnepupoBatb Ha 0a30BOM

YPOBHE MOHATHUEM
«CTaHAapTHas 3aIuCh
qUCIa.

- BBINOJIHAMb NPE0OPA308aAHUS
u oelicmeusi ¢  HUCIAMU,
3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

- BBINOJIHAMb NPE0OPA308aAHUS
aneeopauieckux — BblPANCeHUl
npu  peuteHuu 3aoay Opyaux
VUEOHbIX NPeOMenos.

YpaBHeHus u
HEPaABEHCTBA

- OmnepupoBaTh Ha 0a30BOM

YpOBHE MOHATUSIMU:
PaBEHCTBO, YHCIIOBOE
PaBEHCTBO, ypaBHEHHE,

KOpPEHb ypaBHEHUS, PEIlIeHUE
ypaBHEHUS, YHCJIOBOE

- Onepupogéamsv NOHAMUAMU.
ypaeHeHue, HepageHcmeo,
KOpeHb YPAaGHeHUs, peuleHue
HepageHcmed,  pPasHOCUNIbHbBIE
VpagHeHus, obracmo
onpeoeneHus YpasHeHus




HCPABCHCTBO, HCPAaBCHCTBO,
PCUHICHUEC HEPABCHCTBA,
- IIPOBCPATH CIIPaBCAINBOCTD

YN CJIOBBIX PaBCHCTB )41
HCPABCHCTB,
- peuiaTb JIMHCHHBIC

HEpPaBEHCTBA U HECIIOKHbBIC
HEPABEHCTBA, CBOJSIIHECS K
JIMHEHUHBIM;

- peuathb CUCTEMBbI
HECJI0KHBIX JTIAHEWHBIX
YPaBHEHHUM, HEPABEHCTB;

- TMPOBEPSATh, SIBISETCS JIU
JJAHHOE 4YHUCJO pELICHUEM
ypaBHEHUs (HEPABEHCTBA);

- pemarhb KBaJIpaTHBIC
ypaBHeHUsT 10  (opmyIe
KOpHEH KBaJpaTHOTO
ypaBHEHUS;

- u3o0paxaTb  pelIeHus
HEPABEHCTB U HX CHCTEM
Ha YUCJIOBOM IPSIMOM.

(nepasencmaa, cucmembl
VPaHeHUl U HepABeHCms);

- pewiamso TuHeuHble YPaGHeHUs
U ypaeHeHus, CcBOOUMblE K

JIUHEUHbIM c nOMOWBIO
MOoXHCOeCmEeHHbIX
npeobpa3zoeanuil;
- pewamb K8aopamHvle

VPagHeHUs. u  ypasHeHus,
c600UMble K KBAOPAMHBIM C
NOMOWIbIO  MONCOECMBEHHIX
npeobpazosanuil;

- pewamsv OpOOHO-TUHEUHbLE
VpaeHeHusl,

- peuiamo npocmetiuiue
UPPaAyUoOHAaIbHble  VPAGHEHUs.

suU0a m:a,
JE(¥)=4a(x);

- pewamo VpaeHeHUs.
suoax" =a;

- pewamo VpaeHeHUs.
Cnocobom  pasnodceHus  Ha
MHOMCUmMenu u 3ameHbl
nepemeHHOoU,

- UCNoIbL306aMb  Memoo
uUHmMepeanos  O0nsi  peuleHus
yenvix u 0pobHO-
PAYUOHANLHBIX HEPABEHCNE,

- pewiams UHeliHble YPAGHEeHUs

u HepaseHcmea c
napamempamu,
- pewams HEC0JCHbLE

Keaopammuvie  YPAGHEHUs  C
napamempom;

- pewamn HECI0JCHbLE
cucmemul TUHEUHbIX YPABHEHUU
¢ napamempamu,

- peuamy HeCJIOJCHbLEe
VPABHEHUsL 8 YeJIblX YUCTAX.

B noBceqHEeBHOM KU3HU U NIPU U3YYECHUH APYTHUX
NpeAMeTOB:

- COCTaBJsITh W  pelaTh
JUHENHBbIE YpPAaBHEHUSI NPH
pELICHUH 3ajady,
BO3HHMKAKIIUX B  JAPYrUX
y4eOHBIX NPEAMETAX.

- cocmasnaimb U peulamos
JIUHelnvle U KeAOpammubvle
VpasHeHusl, YPasHeHus, K HUM
ceoosawuecs, cucmemul
JIUHEUHBIX VpAasHeHull,




HepaeeHcmes npu peuweHuu

3a0au opyaux VUeOHbLX
npeomemos;
- BbINOIHAMb OYEHKY

npasoonooodus. pe3yibmamos,
noIyuaemMvix  npu  peueHuu
JIUHEUHbIX U KBAOPAMHBIX

ypaeHeHuti u cucmem
JUHEUHbIX ypasHeHuu u
HepaseHcme npu  peueHuu
3a0au opyaux VUeOHbIX
npeomemos;

- 8b1OUpaAmMb
coomeemcmeyrouue

VpaeHeHus, HepaseHcmea Uil
ux cucmemsvl 0 COCMABIEHUS
MamemamuyecKkoll mooenu
3A0AHHOU PealbHOU cCumyayuu
UNU NPUKTIAOHOU 3A0a4U;

- yMemb UHMEPNPemupos8anms
NOJYYeHHbI  NpU  peuleHuu
VpaeueHus, HepaseHcmea uiu
cucmemvl  pe3yibmam 8
KOHmeKcme 3a0aHHOU
PeanvHol  cumyayuu Uil
NPUKTIAOHOU 340aUU.

DOyHKUMHA

- Haxoouts 3HAUCHUE
byHKIMM 1O  3aJaHHOMY
3HAUYCHUIO apTyMEHTa;

- HAXOJIUTh 3HAYCHUE
apryMeHTa 10 3aJaHHOMY
3HAYEHUIO byHKIMN B

HECJIOKHBIX CUTYalUsIX;
- ONpEAENATh  TMOJIOKEHUE
TOYKM IO €€ KOOpAuHATaM,
KOOpAMHATBl TOYKU II0 €€
MTOJIOKEHUIO Ha
KOOPJAWHATHOU IJIOCKOCTH;

- mno rpaduKy HaXOIUTh
00JacTh OTIpEJICIICHMSI,
MHOKECTBO 3HAYECHHMM, HYJIH
byHKIUH, IIPOMEKYTKU
3HAKOITOCTOSIHCTBA,
IIPOMEKYTKHA BO3pacTaHUs U
yObIBaHMS, HAWOOJbIIEE W
HanMEHbIIIEEe 3HAYEHUS

- Onepuposamv NOHAMUAMU:
dyHuKyuonantbHas

3a68UCUMOCTb, @yHryus,
epaghux  yuxkyuu, cnocoodwvl
3a0anusi PyHKYuU, apeymenm u
3HaueHue @yHKyuY, ooaacmo
onpeoeneHuss U MHOINCeCMBO

3HaueHull  YHKYuu,  HYIU
¢ynrxyuu, NPOMENCYMKU
3HAKONOCMOSIHCMEA,
MOHOMOHHOCMb @yHryuu,
YEMHOCMb/HEUEMHOCMb
dyukyuu,
- cmpoums 2paguxu TUHeHOl,
K8AOpamuyHo @yHxyutl,
obpammotl
NPONOPYUOHATLHOCIU,

k

Gynkyuu  6uda: y=a+——

X+b '
y:x/;,y:'ﬁ/;, y:|X|1




byHKINH,
- cTpouTh rpaduK JTUHEHHOU
byHKIUY;
- TpOBEPSTh, SIBISETCS JIU
JaHHbIA Tpaduk rpaduKom

3a1aHHOMN byHKUIUN
(IuHEHHOM,  KBaJpaTUYHOM,
oOpaTHOM
IPONOPIIMOHAIBHOCTH);

- OTpEACIATh MPUOINKEHHBIC
3HAQYEHUSI KOOPAMHAT TOYKH

NIepECEUCHHUS rpauKoB
yHKuMI;

- omnepupoBath Ha 0a30BOM
ypOBHE HOHSTHUSMU:
HOCJIEI0BATENbHOCTD,
apumernyeckas
nporpeccusi, reoMeTpuyecKas
pOrpeccus;

- pemlatb  3aJa4yu Ha
porpeccur, B  KOTOPBIX
OTBET MOXET OBbITh MOJY4YEH
HEMOCPEICTBEHHBIM

noAcY€ToM 0€3 MpPUMEHEHUS

dbopmyi.

- Ha npumepe K8aOpamudHou

@yHryuu, UCNOIL3068AMb
npeobpazosanus epacghuka
@yHKyuu y=f(x) 015t
noCmpoerus epaguxos

@yukyuul y =af (kx+b)+c;

- cocmasnamv  YPAGHEeHUs.
npAMOou no 3a0aHHbIM
VCA0BUAM. NPOX0Osuel yepes
0ge  MOYKU C 3A0AHHbIMU
Koopounamamu, npoxoosueti
yepes  OAHHYIO  MOYKY U
napanienbHol OaHHOU NPAMOUL;
- ucciedosamov QyHKYuUO no eé
epaguxy;

- Haxooumv  MHONCECMBO
3Ha4eHull, Hyau, NPOMed’CYmKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMU
K8aOpamuyHou (OyHKyuu,

- onepuposamv HNOHAMUAMU.
noc1e008amenbHOCHb,
apugmemuueckas npoepeccus,
eeomempuiecKkas npoepeccus,
- pewamsv  3a0auu  Ha
apugmemuueckyio u
2eoMempuiecKyro npocpeccuio.

B noBceagHEeBHOM KU3HU M NIPU U3YYCHUH APYTHUX
NpeAMeTOB:

- HCNOJb30BaTh  IpapuKu
pEAbHBIX  MPOLECCOB U
3aBUCHUMOCTEH I
ONPENICIIEHUSI HUX CBOMCTB
(HamOOoJIbIINEe ¥ HAMMEHBIIINC
3HAUYCHUS, MIPOMEKYTKHU
BO3pacTaHus W yObIBaHWS,
00J1aCTH TOJIOKUTENBHBIX U
OTPHULIATEIIBHBIX 3HAYECHUN U
T.IL);

- HCHOOJIb30BaTh CBOMCTBA
JUHENHON (QYHKIMU U ee
rpaduK MpU penieHuu 3aaad

- UTLTIOCIMPUPOBAMb c
HOMOWbIO 2paAPUKA peanbHyIo
3A6UCUMOCTb UL NPOYecC No
UX XAPAKMEPUCUKAM,

- UCNOIb306aMb CBOUCMEA U
epacghux K8aOpamu4Hou
@dyHKYyuu npu pewieHuu 3aoay
us opyaux VUeOHbIX
npeomemos.

u3 IPyTrUxX y4eOHBIX

MPEIMETOB.
CraTtuctuka u - Hmetre mnpexacraBnenue o |- Onepupoéamsv NOHAMUAMU.
TeOpHUs CTATUCTUYECKUX cmonbuamsie U Kpy2osbie




BEPOSATHOCTEH

XapaKTEPUCTHKAX,
BEPOSITHOCTU CIIy4aitHOro
COOBITHSI,  KOMOMHATOPHBIX
3a/layax;

- pemiatb npocTenime
KOMOMHATOpPHBIE 3a/1auu
METO/I0M PsIMOTO u
OpraHU30BaHHOTO Mepedopa;
- TPEACTaBIATh JaHHBIC B
BUJE€ TaOIWIl, JAUarpamm,
rpaduKoB;

- 4yuTath  MHGOpPMAIHIO,
MPEACTABIICHHYIO B  BHJIC

TaOJIHIEI, JIAarpaMMel,
rpaduka;

- ONpeAesiTb  OCHOBHBIC
CTaTHCTUYECKHUE
XapaKTePUCTUKHA  YHCIIOBBIX
HaOOpPOB;

- OLCHMBAaThb BEPOSITHOCTh
COOBITUSI B MPOCTEHUIIMX
clyJasx;

- UMETh TMpPEACTaBICHUE O
pOJIM 3aKOHA OOJIBIIUX YUCET
B MACCOBBIX SIBJIICHUSIX.

ouazpammul, maoauybsl
OAHHbBIX, cpeoHee
apugpmemuuecxoe,  Meouaua,
Haubonvee U HauMeHbulee
3HAYeHUss 8blOOPKU,  PA3MAX
8b1O0PKU, oucnepcus u
CMAaHOapmHoe  OMKIOHEHUe,
CIYYAUHAS USMEHYUBOCTb,

- usenekamov  UH@opmayuio,
npeocmasieHHyo 8 maobauyax,
Ha ouazpammax, epagpuxax;

- cocmasenams  mMabauywl,
cmpoums  ouazpammsl U
epaghuku Ha 0CHOBe OAHHbIX,

- onepuposamv NOHAMUAMU.
Gaxmopuan yucaa,
NepecmaHo8KU U COYemanus,
mpeyeonvhux Ilackans,

- NPUMEHAMD npasuio
npouszeedeHuss Npu  peueHuu
KOMOUHAMOPHBIX 3A0aY,

- onepuposamv NOHAMUAMU.
CYYAUHBIU ONbIM, CIYYAUHbIU

8b100p, ucnvimauue,
neMeHmapHoe cyyaiHoe
cobvimue (ucxo0),
Kaaccuieckoe onpeoeneHue
8eposimHoOCmu CNYUAIHO20

cobvimus,  onepayuu - Hao
CAYYAUHBIMU COOBIMUAMU,

- npeocmasnimes uUHGopmayuro
C noMowbio Kpy208 Junepa,

- peniarth 3aJ1a4u Ha
BBIUKCJICHHE BEPOSTHOCTH C
MOJICYCTOM KOJIMYESCTBA
BapHaHTOB c TIOMOII[bIO
KOMOMHATOPUKH.

B noBceqHEeBHOM KU3HU M NIPU U3YYECHUH APYTHUX
NnpeAMeTOB:

- OICHWBATh  KOJUYECTBO
BO3MOKHBIX BapHaHTOB
METOJ/IOM Tiepedopa;

- UMETh MpPEACTaBICHUE O
pomH PAKTHYCCKH
JIOCTOBEPHBIX 7
MaJIOBEPOSITHBIX COOBITHIA;

- U3671eKamo,
UHmMepnpemuposamy u
npeoobpazosvieams
unghopmayuio,
npeocmasieHHyo 8 maoauyax,
Ha ouazpammax, epaghukax,
ompascarowyro  ceolcmea U




- CpaBHUBATb OCHOBHBIC

CTaTUCTUYECKHUE
XapaKTEPUCTHKH,
MOJIydeHHbIE B TIpoliecce
peuieHus MPUKIIATHON

3aJlayu, U3Y4YCHUS] PeallbHOrO
SIBJICHUS,

- OIICHUBAaTh BEPOSITHOCTH
peabHBIX COOBITHI 51
ABJICHUH B HECJIOXKHBIX
CUTYyaIHUsIX.

Xapaxkmepucmuky  peanibHulx
npoyeccos u s61eHull;

- onpedensamo
cmamucmuyecKue
Xapaxkmepucmuku 6v100poK no
maobauyam, ouazpamman,
epagukam, BbINOIHAMb
cpasHeHue 8 3a8UCUMOCMU OM
yenu peutenus 3a0adu;

- OIICHWBATh  BEPOSTHOCTH
peanbHbIX COOBITUH U SBJICHUM.

TexkcToBbBIC
3agauu

- Pemrate HECJIOKHBIE
CIOKETHBIC 3aJlaud  Pa3HbIX
THUIIOB Ha BCE

apu(pMeTHYeCKue JCHCTBUS;

- CTPOUTH MOJIETb YCIOBUS
3aaun (B BHAC TaOJMILBI,
CXEMBbI, pHUCYHKa WIH
ypaBHEHUS), B KOTOPOU JTaHBI
3HAYEHUs JBYX U3 TpEX
B3aMMOCBSI3aHHBIX BEJIUYHH, C
IEIbI0  TOWCKA  PeIIeHUs
3aJ1a4u;

- OCYIIECTBJISATH  CHOCOO
MOWCKA PEIICHUS 3aa4yd, B

KOTOPOM paccykacHue
CTPOMTCS OT YCIOBHSA K
TpeOOBAHUIO W OT

TpeOOBaHMS K YCIOBUIO;

- COCTaBIISATh IUJIAH PEIIEHUs
3a/1auu;

- BBIICNIATH DTambl PEIICHUS
3aJ1a4u;

- WHTEPIPETUPOBATH
BBIYHCIIUTEILHBIC
pE3yIbTaThI B 3ajave,
HCCJICIOBATh TIOJTy9CHHOC
pEIICHHE 3a1a4H;

- 3HaTh pa3JIM4YUE CKOPOCTEU
00bEKTa B CTOSIUEH BOJIE,
OpOTUB TEUYCHHUS ©  TO
TEUCHUIO PEKU;

-  pemarh  3a7a4d = Ha
HAaXOXXJEHUE YacTH YWCIa U
YHCIIa TI0 €r0 YacTH;

- Pewwamv  npocmeie  u
COJICHbIE  3a0a4U  PA3HBIX
munos, a makdxce 3a0ayu
NOBLLULEHHOU MPYOHOCHIU,

- UCNONb308AMb  paA3HbIE
Kpamkue 3anucu Kax mooeiu
MeKCMOo8 CAONCHBIX 3a0ay OJisl
NOCMPOEHUsL NOUCKOBOU CXeMbl
U pewtenus 3a0au,

- pazu4amos Mooeib mexcma u
MOOenb  peuleHus  3a0adu,
KOHCMpyuposams K  OOHOl
MOOenu peuleHUst HeCLONCHOLL
3a0auu pastvle mooenu
mekcma 3a0avu;

- 3Hamb U NpuUMeHAmb 00a
cnocoba  noucka — peuleHus
3a0au (om mpeboBaAHUL K
YCI08Ul0 U OM  YCI08UL K
mpebosanuio),

- MOOenupo8ams paccyiHcoeHusl
npu Noucke peutenuss 3a0ay c
NOMOWbIO epagh-cxemol;

- GblOeIAIMb SMANLL PeuleHus.

3a0auu u cooepoicanue
Kascoo2o amand,

- ymems 8b10Upamb
ONMUMANbHBIU Memoo
peuerus 3a0ayu U 0CO3HABAMb
86100 Memooa,

paccmampusams  pasiuyHvle
Memoobl, HAXOOUMb pa3Hble
peuteHus 3a0ayu, eciu
B03MOICHO;




- pemaTth 3amadd  Pa3HBIX
tunoB  (Ha  paboTy, Ha
MOKYIIKH, Ha  JIBIDKEHUE),
CBSI3BIBAIOIINX TpH
BEJIMYMHBI, BBIICISITh JTH
BEJIMYMHBI W  OTHOIICHUSA
MEXTy HUMH,

- HaxXOAWTh TIPOIEHT OT
YHCIIa, YACIIO IO MPOILIEHTY OT
HEro, HAXOAWTh MPOIICHTHOE
CHW)KCHUE WU TPOICHTHOE
MOBBINIICHUE BEIMYNHBI,

- pemiaTh HECJIOKHBIC
JIOTHYECKHE 33/71a4d METOJIOM
pacCyKJICHUH.

- AHAU3UPOBAMb 3aMPYOHEHUS
npu peueHuy 3a0a4,
- GLINOJHAMbL  pA3IUUHbLE

npeobpazosanus
NpPeOsIOHCEHHOL 3a0ayu,
KOHCMPYUpo8amb HOBble

3a0ayu U3 OAHHOU, 6 MmMOM
yucie oopammoie,

- UHMeEpPNpPemupoB8ams
8bIYUCIUMENbHBLE Pe3)TbMAaAmbl
8 3aoaue, ucciedosamsn
NOJyYeHHOoe peuleHue 3a0a4u;

- AHATU3UPOBATND
6CEB03MOINCHBLE cumyayuu
83AUMHO20 PACNONONCEHUS.
08YX 00bEeKMO8 U UBMEHEHUE UX
Xapakmepucmux npu
COBMECMHOM osuCeHUU
(ckopocmp, epems,
paccmosinue) npu - peuteHuu
3a0a4  Ha O8uUdCeHue 08YX
00beKmos8 Kax 6 0OHOM, MaK U
6 NPOMUBONOTIONCHBIX
HanpasieHusx;

- UCCNIe006AMb 6CEBOIMOINCHBIE
cumyayuu npu peueHuy 3a0ay
Ha  OBudiICeHUue Nno  peke,
paccmampusams pastvle
cucmembl omcuéma,

- pewamv  pazHooOpasHvle
3a0a4u «HA Yacmuy,

- pewamsv u 000CHOBbIBAMD
ceoe peuterue 3a0ay
(8bl0enamsb  MamemamuyecKyo
OCHO8Y)  HA  HAXOMCOEHUe
yacmu Yucia U Hucia no e2o
yacmu Ha OCHOBE KOHKDEMHO20
cmvicaa opoou,

- 0co3Hasamvb U OOBACHAMDb
UOEHMUYHOCMb 3a0aY PA3HBIX
MUNo8,  CeA3bIBAIOWUX — MPU
geluuUHbl (Ha pabomy, Ha
NOKYNKU,  HA  OBUdCEHUE).
6bl0CNIAMb MU BEIUYUHbL U
OMHOWIEHUSI  MedHCOYy — HUMU,
NPUMEHAMb UX NpU peuueHuu




3a0ad, KOHCMPYUpO8ambs
cobcmeennvie 3a0ay
VKA3AHHbIX MUNOS;

- enaoemo OCHOBHbIMU
mMemooamu peuteHus 3a0a4 Ha
cmec, Cniaewl,
KOHYEeHmMpayuu,

- pewamb 3a0a4u Ha
npoyeHmol, 6 MOM UUCIe,
CIL0JICHbIE npoyeHmul c
obocHosanuem, UCNONb3YA
pasmuvie cnocoowl;

- pewamsv Jno2udeckue 3a0ayu
PAasHbiMu cnocooamu, 8 mom
yucne, ¢ 08yMs OIOKaAMU U ¢
mpemsi  OJOKAMU OAHHLIX C
nOMOWbIO Mabauy,

- pewamo 3a0a4u no
KOoMOUHamopuke u  meopuu
seposimHocmell  HA  OCHOBe

UCNOIb308AHUSA U3YYEeHHbIX
Memooo8 U  000CHOB8bIBAMD
peuterue;

- pewamov Hecr0JiCHble 3a0ayu
no mMamemamuyecKou
cmamucmuxe,

- 061a0emb OCHOBHLIMU
Memooamu peuteHus
CIOJICEMHBIX 3a0au.
apughmemuyecxuil,
aneebpauyeckutl, nepebop

8APUAHMO8, 2e0MempUYecKull,
epaghuyeckutl, NPUMEHSIMb UX 8
HOBbIX N0  CPABGHEHUW  C
U3YYEHHbIMU CUMYAYUSIX.

B noBcegHEeBHOM KU3HU U NIPU U3YYECHUH APYTHUX
NpeAMeTOB:

-  BBIIBUTaTh THUIOTE3Bl O
BO3MOXHBIX peAeabHbIX
3HAYEHUSX UCKOMBIX B 3a/a4e
BEJIMYUH (J€7aTh MPUKUIKY).

- gwidenamb NpU  peuleHuu
3a0au Xapaxkmepucmuxu
paccmampusaemol 8 3adave
cumyayuy,  omiauyHvle  Om
peanvHblx (me, Om KOMOPbHIX
abcmpazuposanucy),

KOHCIMPYUpo8aman HOBble
cumyayuu ¢ Y4€mom IMmux
XapaKkmepucmuk, 8




yacmHocmu, Npu  peuleHuu
3a0a4  HA4  KOHYeHmpayuu,

YUUmMbIBAMY NJIOMHOCNb
gewjecmaa,

- peuwiamsv u KOHCMPYUpo8amu
3a0auu Ha OCHOBe
paccmompenus DpeanvHbix
cumyayuu, 6 KOmMOpblX He
mpebdyemcsi MOYHbIU

BbIYUCTIUMENbHDIU pesyaobmam,
- peuamo 3a0a4u Ha
osudicenuUe no pekxe,
pacemampueasd PA3HbIE
cucmemsvl omcdema.

Hcropus
MaTeMaTHKH

- OnwucelBaTh  OTHENbHBIC
BBIJIAIOIIMECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XO/J1€ Pa3BUTHUSA
MaTEeMaTUKU KaK HayKH;

- 3HaTh IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUN U
UX aBTOPOB, B CBA3U C
OTEYECTBEHHONW M BCEMHUPHOU
UCTOPHUEN;

- IOHUMATh POJIb MATEMATHKHU
B pa3sutuu Poccun.

- Xapaxkmepuzosamv  6K1A0
8LLOAIOUSUXCS MAMEMAMUKOB 8
pazeumue  mamemMamuxu U
UHDBIX HAYYHBIX obaacmell;

- NOHUMAMb PpOilb
MamemMamuku 6  pazeumuu
Poccuu.

MeToabl
MaTeMaTHKH

- BriOupate moaxoasmui
W3YYECHHBIN METO/I st
PCEILIEHUH HU3YYECHHBIX THUIIOB
MaTE€MaTHYECKHX 3aJ1a4;

- MIPUBOIUTH MIPUMEPHI

MaTEMATUYECKUX
3aKOHOMEPHOCTEU B
OKpYKarolen

NEeUCTBUTEIBHOCTHU u

IMPOU3BCACHHUAX UCKYCCTBA.

- Hcnonvzys usyueHuvle

Memookwl, npoeoOUNMs
00KA3aMeNbCmeo, BbINOJIHAMb
onposepaicenue;

- 8bIOUpamb U3yyeHHble

Memoobl U ux KoMoOuHayuu O
peuleHus  MamemamuyeckKux
3a0ay;

- UCNONBL308AMb
mMamemamuyeckue 3HAHUsL OJisl
ONUCAHUSL 3AKOHOMEPHOCMell 8
OKpyofcarowe
oelicmeumenbHoOCmu u
NPOU3BEOeHUSAX UCKYCCMBA,

- NpuMeHsAmbv  npocmeuuiue
npocpamMmHusie  cpeocmea  u
9NeKMPOHHO-
KOMMYHUKAYUOHHblE CUCMEMbL
npu peueHuu
Mamemamuyeckux 3a0au.




COILEPKAHHUE YYEBHOI'O IPEIMETA «AJI'EBPA»

JJIeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

Cornacao ®I'OC ocHOBHOTO 00111€TO 00pa30BaHusl B KypC MaTeMaTUKU BBECH
paszaen «Jloruka», KOTOPBIM HE MPEIONaraeT JONOJHUTENbHBIX YaCOB HA U3YUCHUU
M BCTpPaMBaeTCs B pa3MYHbIE TEMbl KypCOB MAaT€MaTUKH W IpEeABapseTCs
O03HAKOMJIEHUEM C 3JIEMEHTAMHU TEOPUH MHOKECTB.

MHoKecTBa M OTHOLICHUSI MEK1Y HUMH

MHOXeCTBO, Xapakmepucmuueckoe C80UCMBO  MHOICECmEad, IEMEHT
MHOXXECTBA, Hycmoe, KoHeuHoe, OeckoHneunoe MHodxcecmeo. I1oIMHOKECTBO.
OTHOILLIEHHE TPUHAJUICKHOCTH, BKIIIOUEHHS, PAaBEHCTBA. OJEMEHThl MHOYKECTBA,
CHOCOOBI  3a/IaHUsl MHOXECTB, PACNO3HABAHUE HOOMHONCECME U DJIeMEeHMO8
HOOMHOICECME C UCNONIb308ANHUEM KPY208 Jiiiepa.

Onepauuu HalX MHOKECTBAMH

ITepeceuenne u 00ObeAMHEHNE MHOXKECTB. Paznocms muodcecms, oonoiHeHue
MHOodMcecmea. Unmepnpemayus onepayuii HA0 MHOICECMBAMU C NOMOWBIO KPY208
Diinepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepkIeHHUS. AKCHOMBI M TeopeMbl. JlOKa3aTelnbCTBO.
JlokazarenbcTBO OT NpOTUBHOTrO. Teopema, oOpatHas nanHou. [lpumep u
KOHTPIPUMED.

Yucaa

PauunoHajbHbIe YKcIa

MHOXkeCTBO panuOHaANBHBIX uHcen. CpaBHEHME PpPALMOHAIBHBIX YHUCEI.
JleficTBUS € palMOHAJIBHBIMU YucIaMu. [IpedcmasneHue payuoHANbHO2O HUCIA
decamuyHol 0poobio.

HppaunonanbHbie ync/ia

[TonsTre mppauroHanbHOro 4yucia. Pacrio3HaBaHue MppalMOHAIBHBIX YHCEIN.
TIpuMepsl T0Ka3aTeNbCcTB B anredpe. ppammoHansHocTh uncia~2 . IpuMenenne B
reometpun. CpasHenue uppayuoHarvbHulx uucein. Muoowcecmso OeiucmeumenbHbix
yucerl.

ToknecTBeHHbIE IPeodpa3oBaHus

YucnoBbie 1 0yKBEHHbIE BbIPAKEHUSA

Bripaxkenue ¢ nmepeMeHHON. 3HaueHue BbIpaxeHus. [1oacTaHOBKa BBIpAKEHUI
BMECTO [IEPEMEHHBIX.

Ieable BbIpaKeHUst

Cremnenp ¢ HaTypaJbHBIM TIOKazareneM u e€ cBoiicTBa. [IpeoOpazoBanus
BBIPAKECHUN, COJECPKAIINX CTENCHHU C HATYPaJbHBIM NTOKA3aTEIIEM.

Onnowrien, wmHorowieH. JledcTBUST C OJHOYJIEHAMHM UM MHOTIOYJIEHAMHU
(ciokeHue, BBIYMTAHHE, YMHOXEHHE). POpMyJbl COKPAIIEHHOTO YMHOXECHUS:
Pa3sHOCTh KBAaJpaToB, KBAJApaT CyMMbl UM pPa3HOCTH. Pa3iiokeHue MHOrowieHa Ha
MHOKHUTEIIA: BHIHECEHHE OOIIETr0 MHOXKHUTENS 32 CKOOKH, epynnuposKka, npumeHeHue
Gdopmyn  cokpawénnozo ymHoxcenusi. Keaopammuwvui mpéxunen, pasnodicenue
K8AOPAMHO20 MPEXUNEeHA HA MHONCUMETU.

/{po0HO-paniuoHAIbHBbIE BHIPAKEHUSA



Crenenp ¢ uenbiM mnokaszareneMm. [IpeoOpazoBanue JapOOHO-TMHEWHBIX
BBIDQOXEHHUI:  CIIOKEHHE, YMHOXEHUe, JelieHue. Aneebpauueckas  Opodv.
Honycmumbie 3HaueHus nepemeHHvlX 8 OpPOOHO-PAYUOHATLHBIX —BbIPANCEHUSIX.
Coxpawenue ancebpaudeckux opooeti. Ilpusedenue aneebpauueckux oOpodei K
oowemy 3Hamenamenio. [leiicmeus ¢ aneeopaudeckumu OpoOAMU: CIOMCEHUeE,
sblyumanue, YMHodceHue, 0elleHue, 8036e0eHue 8 CMeneHtb.

IIpeobpa3zosanue gvipasiceHul, co0epAHcauux 3HaK MoOys.

KBaapaTHbie KOpHH

Apudmernueckuii  KBaJpaTHbII KopeHb. IIpeoOpa3oBaHue BBIpAKCHUH,
COJIEp KalllMX KBAJIpATHBIE KOPHU: YMHOXEHHUE, JICJICHUE, BBIHECEHUE MHOKUTES U3-
1I0J1 3HaKa KOPHS, GHeceHue MHONCUmens noo 3HaAK KOPHSL.

YpaBHeHMS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBA YHUCIOBBIX pPAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUS U KOPHS ypaBHEHUs. [Ipedcmasnenue o pagHOCUIbHOCTU
ypaeuenuti. Obracms onpeoenenuss YpagHeHus (001acmev OONYCMUMbBIX 3HAYEHULL
nepemeHHoll).

JIuHellHOe ypaBHEHHE U er0 KOPHU

Peumienne nuHENHHBIX YypaBHEHUW. JIuHelinoe ypaguenue ¢ napamempom.
Konuuecmeo kopmeu numeiinoco ypaenenus. Peuwenue auHeuHvlx YpasHeHuu ¢
napamempom.

KBaapaTHoe ypaBHeHUe U ero KOPHH

KBanpatubie ypaBHeHnus. Henomnble kBajpaTHbie ypaBHEHUS. JJUCKpUMHUHAHT
KBaJpaTHOro ypaBHeHus. Dopmyna KopHEil KBaJapaTHOro ypaBHEHUA. 1eopema
Buema. Teopema, obpamnas meopeme Buema. Penienne KBaapaTHBIX YpaBHEHUM:
UCITIOJIb30BaHUE (POPMYIIBI JIJIs1 HAXOXKIACHUSI KOPHEH, epaguueckuii Memoo peuieHus,
PA3NodHCeHUe HA MHOdMCUmMeny, noobop KOpHel ¢ UCNOIb308aHuemM meopemvl Buema.
Konuuecmseo kopueu keéaopammnozco ypasHeHuss 6 3ABUCUMOCMU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U
keaopamuwvim. Keaopammuvie ypasnenus c napamempom.

/{po0HoO-paniuoHaIbLHBbIC YPABHEHHUS

Pemenne mnpocTedmmx ApoOHO-JIMHEHHBIX YpaBHEHUU. Pewenue O0poobHO-
PAYUOHATBHBIX YPAGHEHUII.

Memoowvl pewenusi ypasHeHuu: MemoObl DPABHOCUIbHBIX NPeoObpa306aHull,
Memoo 3aMeHbl NepeMeHHOU, 2paguueckuii memoo. Hcnonvzosanue c8olicms
@dyuKyull npu peweHuu YpasHeHull.

IIpocmetiwue uppayuonanvbhvle ypasHenus 6uoa .| f (x)=a, \/ f(x)= \/g (x) -

Vpaenenus suoa x" =a .Ypasuenus 6 yenvix uuciax.

CucreMbl ypaBHeHHIl

YpaBHeHHE C JByMs NEepeMEHHbIMU. JIMHEHHOE YypaBHEHHME C JBYMs
nepeMeHHbIMU. [Ipamasn kak epaguueckas unmepnpemayus TUHENUHO20 YPAGHEHUS C
08y M5 nepemMeHHbIMU.




ITonaTHe cucTeMbl ypaBHEeHNU. Pemienue cucreMsl ypaBHEHHM.

Mertoapl pemeHuss CUCTEM JIMHEMHBIX YPAaBHEHUU C ABYMS IEPEMEHHBIMH:
epaghuueckuti Memoo, Memoo CJLOHCEeHUs1, METOJT TIOJICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBenctBa

UYucnoBble HepaBeHcTBa. (CBOICTBA UMCIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPH 33JIaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

HepaBenctBo ¢ mepemenHnoi. Ctporue u HecTporue HepaBeHcTBa. Ooracmb
onpeoenenuss Hepasencmaa (001acmv 00NYCMUMbIX 3HAUEHUL NePEeMEHHOIL).

Pemenne TMHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u ezo pewenus. Pewenue Keaopammvix
Hepagencma: UCNONb308aHUe CEOUCME U epaduKka KeaopamuuHou QyHKyuu, mMemoo
UHMEPBAos. 3anuce peuienust KeaopamHo20 HepageHcmad.

Pewenue yenvix u OpobHo-payuonanbHulx HEPAGEHCME MeMOOOM UHMEPBATO8.

CucremMbl HEpaBeHCTB

CucreMbl HEPAaBEHCTB C OJJHOM IepeMeHHOU. PelieHne cucrteM HepaBEHCTB C
OJIHOM TEepPEeMEHHOMN: JMHEUHBIX, KéaodpamHbulx. V300pakeHue pelieHus CUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM. 3alUCh PEIICHUS] CHCTEMbl HEPABEHCTB.

DOyHKUUHA

IHonsTHe PyHKUIUH

JlexapToBBl KOOpAMHATHI Ha TUIOCKOCTU. DOpMHpOBaHUE MPEJCTABICHUN O
METaNpeMETHOM  TOHATHH  «KOOpAWHATH». CrocoObl 3amaHus  (YHKIIHA:
aHANUTUYECKUH, rpaduueckuit, Tabauunblid. ['paduk Gynkuuu. [pumeps GyHKUIMA,
MOJly4aeMbIX B TIPOIECCE HCCICNOBAHUS PA3IUYHBIX PEATbHBIX MPOIECCOB U
pemieHuss 3aaad. 3HauyeHue (¢QyHKUMM B Touke. CBoiicTBa (PyHKIMI: 001acTh
OTIpEeeNICHUsI, MHOXECTBO 3HAUEHUH, HYJIH, TMPOMEXKYTKA 3HAKOIOCTOSHCTBA,
YEMHOCMb/HeYémHOCMb, TIPOMEXKYTKH BO3pacTaHus M yObIBaHUs, HauOoibliee u
HauMeHblee 3HadeHus. MccaenoBanue QyHkmu mo e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocms ¢pynxyuu. Kycouno sadannvie pynxyuu.

JIuneiiHas pyHKIMSA

CpoiictBa U Tpaduk JTUHEHHON (PYHKIUHU. YTIOBOM KOADPUIIMEHT MPSMOM.
Pacnonoxenue rpaduka iuHEHHOW (GYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
kodddurmenTa u cBoOomHOTO uieHa. HaxooicOeHue Kodpuyuenmos auHetHol
@YHKYUU no 3A0AHHLIM YCIO0BUAM. NPOXONHCOEHUE NPAMOU uepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYIO MOYKY U
napanienbHou OAHHOU NPSIMOU.

KBaaparuunas pyHkuus

CgoiictBa u rpaduxk KBaApaTuuHOM QyHkiuu (rapadona). Ilocmpoenue
epaguxa keadpamuyHot Qyukyuu no mouxam. HaxoxneHve Hylel KBaJApaTUYHOU
byHKUMU, — MHOXMCecmeéa  3HA4eHuil,  NPOMEd’CYMKO8  3HAKONOCMOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCTU.

OO0paTHasi NPONOPUHOHATBHOCTD

CaoiicTBa QyHKIIUH Y = K y = E ['unepbomna.
X



I'pagpuxu pynkyui. Ilpeobpazosanue ecpaguxa @yukyuu y=f(x) 014
nocmpoenus paguxos Qyuxyuii euoa y = af (kx+b)+c.

Tpagpuru dyymaguii y=a+ =, y =%,y =%, y=}.
X+

IHocienoBaTeIbHOCTH M MPOTPEeCCUH

HucnoBas mocnenoBarenbHOCTh. [I[pruMepbl YMCIOBBIX MOCIEN0BATEIBHOCTEN.
beckoHeuHble mocienoBaTeNIbHOCTH. ApudMeTHUecKas Mporpeccusi 1 €€ CBOWCTBA.
['eomerpudeckas nporpeccusi. Qopmyna oowe2o uieHa u cymmovl N Nepevix 4ieHO8
apugpmemuueckoll u 2eomempuueckou npozpeccuti. Cxo0aumyasacs 2eomempuiecKkas
npozpeccusi.

PelieHue TeKCTOBBIX 3a/1a4

3agaum Ha Bce apudMeTHUECKHE JeHCTBUS

Pemenne TekcTOBBIX 3ajad apudMeTHdeckuMm crnocoboM. Hcrnonb3oBaHue
Ta0JIMI], CXEeM, YepPTEeXKEH, NPYyrux CpeACTB MPEACTABICHUS IAHHBIX MPU PEIICHUU
3a/1a4u.

3amauun Ha ABMKEeHHE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CUTYyallMil B3aMMHOTO PACMOJIOKEHUSI O0BEKTOB MPHU UX
JIB>KCHUH, COOTHOIIEHUSI OOBEMOB BBITMIOJHAEMBIX Pa0OT MPU COBMECTHOM padoTe.

3ajavyu HA YACTH, 10U, IPOLEHTHI

Pemienue 3a1a4 Ha HAXOXK/IEHHE YACTH YKCJIa U YKCIia Mo ero yacTu. Pemenue
3a/1a4 Ha MPOUEHTHI U A0Ju. [[puMeHeHune mponopuuii npu penieHruy 3a1ay.

Jlornueckue 3a1a4u

Pemenue noruueckux 3aaad. PeuteHue 102udeckux 3a0ay ¢ NoMowbio 2pagos,
maoauy.

OcHOBHBIE MeTOAbl pelIeHusi TEeKCTOBBLIX 3aJa4: apuMeTHUYeCcKui,
anredpanueckuii, mepedbop BapuaHTOB. [lepguunvle npedcmasieHus o0 OpYeUxX
Memooax peuilenus 3a0ay (ceomempuyeckue u spaguyeckue memoosl).

CraTucTHKa U TeOPUS BEPOSITHOCTEM

Crarucruka

TabnuuHoe u rpaduyueckoe MPeACTaBICHUE JAaHHBIX, CTOJIOYAThIC U KPYTOBBIC
TuarpaMMmbl, TpaguKkd, TNPUMEHEHHE auarpaMM W TpaduKOB IS OIHUCAHUS
3aBUCHUMOCTEH pealIbHBIX BEJIWYWH, U3BJICUCHUE MH(POpMAIIMU U3 TaOJIuUll, AUArPaMM
u rpaduxoB. OnucaTenbHbIC CTATUCTUYECKHE IIOKA3aTeNd YHCIOBBIX HaOOPOB:
cpeaHee apudmMeTHIECKOe, Meduara, HauboJIblllee U HAaUMEHbIIIee 3HAUYCHUS. Mephl
paccerBaHus: pa3Max, OUCHePCUsl U CMAHOAPMHOe OMKIOHEHUe.

CnyvaitHass M3MEHYMBOCTh. VI3MEHUMBOCTH TpuU u3MepeHusiX. Pewarowue
npasuia. 3aKOHOMePHOCMU 8 USMEHUYUBLIX GEIUUUHAX.

Cuyuaiinbie coObITHSA

CrnydaliHple OTBITHI (IKCIEPUMEHTHI), DJIEMEHTAPHBIE CIIy4YailHbIe COOBITUS
(ucxompl). BepositHocTH dnemeHTapHBIX cOObITHH. COOBITHS B CIIy4ailHBIX
DKCIIEPUMEHTaX M OJaromnpusTCTBYIOIIME JJIEMEHTapHble CcoObITHS. BeposTHOoCTH
CIIy4aiiHBIX COOBITHN. OMBITHI ¢ PABHOBO3MOXKHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH.
Knaccuueckne BEpOSATHOCTHBIE OMBITHI C HWCIOJB30BAHWEM MOHET, KYyOWKOB.
lIpeocmasnenue cobvimuii ¢ nomowwbto ouazpavmm Jtnepa. [lpomusononodicHvie
cobvimus, o0bOveOuHeHue U  nepeceyerue coovimuti. Ilpasuno  cnodicenus
sepoamuocmeti. Cnyuaunsiii 6b1oop. Ilpedcmasnenue sxcnepumenma 6 suoe oepesa.



Heszagucumvle cobvimus. Ymmuoowcenue e6eposimmocmell HE3ABUCUMBIX COObIMUI.
Ilocneoosamenvuvie neszasucumvie ucnoimanus. llpencraBieHne 0 HE3aBUCHMBIX
COOBITHUSIX B JKU3HHU.

dnemenmul KOMOUHAMOPUKU

IIpasuno ymuooiwcenus, nepecmanogxu, hakmopuan yucia. Couemanus u yucuio
couemanuti. Popmyna yucna covemanuti. Tpeyeonvrnux Ilackans. Onvimoel ¢ 6onbwuM
YUCIOM PABHOBOIMOIICHBIX INeMEHMAPHbIX cobbimul. Buluucienue eepoamuocmeti 8
ONbIMAX C NPUMEHeHUeM KoOMOuHamopHulx hopmyn. Ucnvimanus bepuynnu. Ycnex u
Heyoaua. Beposmuocmu cobvimuil 6 cepuu ucnoimanuii bepuynnu.

Cnyuaiinle eenuuunbl

3Hakomcmeo co  CHYYAUHBIMU  BEIUYUHAMU HA  NPUMEPAX  KOHEYHbIX
OUCKDEMHBIX CTYYAUHBIX GEeIUYUHN. Pacnpeoenenue 8eposAmHoOCmell.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyecko2o oxcudanus. Ilousmue
0 3aKoHe bonbuux yucen. Mzmepenue eeposimuocmeu. Ilpumenenue 3axkona 0016uUX
yycen 8 COYUON02UU, CMPAxo8anuu, 8 30pagooxparenuu, obecnevenuu 6€30nacHocmu
HaceneHusi 8 Ype38blUAlHbIX CUMYAYUSIX.
Hcropusi MaTeMaTUKH

Bosnuxnosenue mamemamuku xax Hayku, smanvl eé pazeumus. OcHOBHble
paszdenvl MamemMamuky. Bvioaowuecs mamemamuku u ux 6k1ao 6 pazeumue HayKu.

becxkoneunocmv muooicecmea npocmuix yucen. Hucna u OnuHbl 0mpe3Kos.
Payuonanvusie uucna. Ilompebrocms 6 uppayuonanvrulx yuciax. lllkona Iugazopa

3apooicoenue ancebpvl 6 nedpax apugpmemuxu. An-Xopesmu. Poowoenue
oykeennot cumeonuxu. I1.@epma, . Buem, P. Jlexapm. Hcmopus eonpoca o
HaxoxcoeHuu ¢opmMyn KopHel aneebpaudeckux YpasHeHuil cmenenell, OOnNbUUX
uemvipéx. H. Tapmanws, /[oc. Kapoano, H X. Abens, 2.1 anya.

llosenenue memooa Koopounam, no36OJAIOUIE20 NEPEGOOUMb 2eOMEMPULECKUE
0bvexmul Ha A3bIK aneeopwl. [losenenue epaguxos pynkyuii. P. [exapm, I1. @epma.
Ilpumepwl pasnuynvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o kpoauxax, yucia Pubonayyu.
3aoaua o waxmamuoii docke. Cxo0umocms 2eomempuyeckoll npocpeccuu.

Hcmoxu meopuu eeposmuocmeii. cmpaxogoe oeno, azapmuvle uepul. 11
®Depma, b.Ilackans, A. bepuynnu, A.H.Koamozopos.

Ponv  poccutickux — yuénvix 6  paseumuu  mamemamuxu:  J1.Ounep.
H.U.Jlobauesckuit, I1.J1. Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, paseumue poccutickoeo @roma, A.H.Kpwinos. Kocmuueckasn
npoepamma u M.B.Kenowviu.



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe MJIAHUPOBAHUE PEATU3YET OJMH M3 BO3MOXKHBIX IMOJIXOJOB K PAacCHpelelCHHI0O HM3ydaeMoro Marepuaia
JUHUU yuyeOHO-MeToauueckux KomIuiekcoB (YMK) «Anredbpa» (aBTop MopakoBuu).

B npumepHOM TeMaTHYECKOM IUIAHMPOBAHUM pa3leiibl OCHOBHOTO COJEp)KaHUSA pa3OUThl Ha YydeOHBIE TEMBI B
MOCIIEAOBATEIHLHOCTH X U3YUCHHUS M0 YICOHUKAM:

- AnreOpa. 7 knacc. B 2 4. Y 1. YueOnuk s ydamuxcst oduieo0pa3zoBarenbHbIX yupexaenui / A.I'. MopakoBuy. — M :
Muemo3suna, 2013. — 175 c. : un.

- AnreOpa. 8 knacc. B 2 4. U 1. YueOnuk s ydamuxcst oduieo0pa3oBarenbHbix yupexaenuit / A.I'. Mopakosud. — M :
Muemo3suna, 2013. — 215 c. : un

- AnreOpa. 9 knacc. B 2 4. Y 1. YueOnuk s ydamuxcst oduieo0pa3zoBarenbHbIX yupexaenui / A.I'. MopakoBuy. — M :
Muemo3suna, 2013. —224 c. : un

7 kaacce
Howmep rnaBel/ | HamMeHnoBanue riaBbl/maparpada OcHOBHOE coJiepKaHuE KonunuectBo
naparpada 4acoB
I'maBa 1 MaremMaTtnueckuil 3bIK. MareMaTnueckas MOJEIb 13
1 YucnoBsie U airedpanvyeckue MHoecTBO palOHAIbHBIX YHUCell. 3
BBIPAKECHUS CpaBHeHrEe palMOHANBHBIX uHcen. JleucTBus c¢
2 UTo Takoe MaTeMaTUYECKUI SI3BIK paloHaIbHBIMU YHCIIaMH. Ilpeocmasnenue 1
3 YT0 Takoe MaTeMaTHUYECKasi MOJIEIb | PAYUOHAILHO20 YUCTA 0eCAMUYHOU OPOoObIO. 3
4 JIuHeiiHOE ypaBHEHHE C OIHOM Boipaxkenue ¢ nepemMeHHOW.  3HaueHHUE 3
niepeMEHHON BbIpakeHUsA. [loJCTaHOBKAa BBIPAKEHUH BMECTO
5 KoopaunartHast npsimast IICPEMCHHBIX. 2
KonTpomnpHas padota Ne 1 YucnoBoe paBeHCTBO. (CBOMCTBA YHCIIOBBIX 1
paBeHCTB. PaBEHCTBO ¢ MepeMEHHOM.
IlonATHE ypaBHEHMS M KOPHsS ypaBHeHus. PemeHune




‘ JIMHEWHBIX YPABHEHUM.

I'maBa 2 Jluneiinas GyHKIMS 12
6 KoopaunaTtHas miockocTh [londaTtrie ypaBHEHHUSI U KOpHSI ypaBHEHUS. 2
7 JluneitHoe ypaBHeHWe C JIByM™s | [IpeOcmasnenue 0 pagHOCUTLHOCMU — YPAGHEHUI. 3
MIEPEMEHHBIMH U €T0 TpaduK JlekapToBbI KOOPJAUHATHI Ha IJIOCKOCTH.
8 Jluneiinas GyHKUMs U ee rpapuk @opMHUpPOBaHUE MPEICTABICHUN O METAIIPEAMETHOM 3
9 Jluneiinas Qynkuums y = kX MOHATHM «KOOPAMHATHD» JIMHEMHOE YypaBHEHHE C 2
10 Biaumuoe pacIojoKeHue JABYMsI TI€PEMCHHBIMHU. HpﬂMa}Z Kak 2pagbuqec1<aﬂ 1
rpaUKOB JTMHEHHBIX (YHKITHIA unmepnpemayus JIUHEUHO20 YPAGHEHUs C O08YMs
KonTtponpHas pabora Ne 2 nepemennvimu. CBoiicTBa HW TpaduK JUHEHHOU 1
byHkuud.  YriaoBo  KOI(PPUIMEHT  MPSIMOM.
Pacnionoxxenue rpaduka JUHEHHOW (QYHKIUU B
3aBUCUMOCTH OT €€ yrjaoBoro koddduimeHta u
cBoOOHOTO uiieHa. Haxoowcoenue xoaghguyuenmos
JUHEUHOU — (YHKYUU No  3A0aHHbIM  VCIOBUSM:
npoxodicoeHue npsAMou  uepe3 08e  MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepez OAHHYI0O MOYKY U NAPALLENbHOU OAHHOU
NPAMOU.
I'maBa 3 CucTeMbl IByX JUHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU 11
11 OCHOBHBI€ TOHSATHS YpaBHeHHME ¢ IBYMS  IIEPEMEHHBIMU. 2
12 MeTox TOACTaHOBKH JluHeniHOEe ypaBHEHUME C JBYMS II€PEMEHHBIMM. 3
13 Meron anreOpanyeckoro ciuoxenus | [lpamas — kak — epaguueckas — unmepnpemayus 2
14 Cucremsl IBYX JIMHEWHBIX JIUHEUHO020 YPABHEHUS C 08YMsl NePEeMEHHbIMU. 3
YpaBHEHUH C IBYMs ITEPEMEHHBIMHU ITonsTue cucremsl ypaBHeHUH. Pemienue
KaK MaTeMaTUYECKUE MOJICIIH CUCTEMBI YpaBHEHUIA.
pEaNbHBIX CUTYaALUN Mertonsl  pemieHuss ~ CHCTEM  JIMHEMHBIX
KOHTpOJII)Haﬂ pa60Ta No 3 ypaBHCHI/Iﬁ C OBYMsS NEPEMCHHBIMMU: epaqbuqecmn? 1




Memoo, Memoo CA0AHCeHUs, METO TIOICTAHOBKH.

Cucmembwi JIUHEIHbIX VpasHeHUU c
napamempom.
I'aBa 4 CreneHb ¢ HaTypaJIbHBIM MOKA3aTEJIEM U €€ CBOMCTBA 9
15 Yro Takoe cTeneHs ¢ HaTypainbHbIM | CTENEHh C  HATypaJIbHBIM TIOKa3aTeleM U eé 2
ITOKA3aTeNIEM CBONCTBA. [IpeoOpazoBanus BBIPAKECHUU,
16 Tabnuiia OCHOBHBIX CTENEHen COJICp>KAIlUX CTEIEHU C HAaTypajbHbIM MMOKA3aTEIEM. 1
17 CBoOICTBa CTETNICHU C 3
HaTypaJIbHBIMU MTOKA3aTEIISIMHU
18 YMHOXEHHE U JEJICHUE CTEIICHEN C 2
OJIMHAKOBBIM ITOKa3aTelIeM
19 CTereHb ¢ HYJICBBIM ITOKa3aTeIeM 1
I'nasa 5 Opnnounensl. Onepanuu HaJ OTHOYJICHAMU 7
20 [Tonsarue ognounena. CtangaptHeiil | OqnowieH. JleficTBust ¢ ogHOUIeHaMH  (CJIOKEHHE, 1
BHJT OJTHOYJICHA BBIYUTAHUE, YMHOXKEHHE).
21 Clio’)xeHue 1 BRIUMTAHUE 2
OJIHOYWJICHOB
22 YMHOXEHHE OTHOUJICHOB. 2
Bo3Benenue onqHouIeHA B
HATypaJbHYIO CTCIICHDb
23 Jlenenue ogHOYICHA HA OJHOUICH 1
KontposbHas pabora Ne 4 1
I'naBa 6 MHuorousnensl. Onepanyy HaJi MHOTOWICHAMU 14
24 OCHOBHBIE MTOHATHUS Mmuorounen.  JlewctBus ¢ MHOTOWICHAMU 1
25 Clio’xeHue 1 BRIUMTAHUE (clioxeHue, BbIUMTAHWE, YMHOXKEHHE). PaznmoxeHue 2
MHOT'OYJICHOB MHOTOWICHa Ha MHOXHTENIU: BBIHECEHHE OOIIero
26 VMHOKXEeHHEe MHOTOYJICHA Ha MHOXUTEIA 3a CKOOKH, 2PYNnuposKd. 2




OJTHOUJICH Tooicoecmeennble npeobpa3o06aHus.
27 YMHOXEHHE MHOTOYJICHA Ha 3
MHOTOYJICH
28 DopMyITBI COKPAIIEHHOTO 4
YMHOKCHHS
29 JlermeHre MHOTOYJICHA HA OJTHOYJICH 1
KontposnbHas pabora Ne 5 1
I'masa 7 Pa3zioxeHrne MHOrO4wIeHOB HA MHOXKHUTEIIN 17
30 Urto Takoe pa3iokeHue Paznoxxenue  MHOrouwieHa  Ha  MHOXKHUTENHU: 1
MHOTOWICHOB Ha MHOXUTEIH BbIHECEHUE OOIEero MHOXHUTENS 3a  CKOOKH,
31 Brinecenune o0IIero MHOXKHUTEIIS 32 | SPYRNUPOBKA. 2
CKOOKH Jonycmumvle 3nauenuss nepemMeHHvIX 8 OpOOHO-
32 Crnoco6 rpynmnupoBKU DPayuOHAIbHBIX BbIPAINCEHUSIX . Coxpawenue 2
33 Paznoxenne MHOTOUIEHA Ha anzcebpauieckux opooel. 4
MHOYHTEH C TIOMOIIBIO (hOPMYI I'paghuueckoe  pewenue  ypasuenuui.  Kycouno
COKPAIIEHHOTO YMHOKECHUS 3a0anHnvie QyHKYUU
34 Pa3noxxeHnne MHOro4JI€Ha Ha 3
MHOKHUTENN C TTIOMOIIBIO
KOMOUWHAIIUN Pa3IUYHBIX PUEMOB
KonTpospHas pabota Ne 6 1
35 CoxkpariieHue anreopandeckux 3
npoOeit
33 ToxnectBa 1
I'naBa 8 DyHKIHA Y = X 9
37 Oynkius Y = X° 1 ee rpaduk CpoiictBa u rpaduK KBaJApaTUIHOU (PYHKITUU 3
38 I'padrueckoe penieHne ypaBHenuii | (mapabona). Ilocmpoenue epagurka keadpamuyrou 2
39 YT0 03HAaYaeT B MATEMATHKE 3aNUCh | PYHKyuu no  mouxkam. HaxoxaeHue  Hynel 3

y = f(x)

KBaJpaTUIHOU (YHKIIUU, MHOMNCECMBa 3HAYEHUl,




Kontponbnas pabora Ne 7

NPOMeNCYmMKO68 3HAKONOCMOAHCMEA, NPOMEINCYNIKOEB
MOHOMOHHOCMU.

DJIeMEeHTHI onrcaTeabHoN cratucThKY (IIprioskeHre K 3aJaUHIKY ) 6
JlaHHBIC ¥ PAIBI JAHHBIX. YTIOPSI0YCHHBIC PSJIbI Tabmuunoe u rpadudeckoe MpeACTaBICHUE JTaHHBIX, 2
TaHHBIX. TaOIuIEl pactipeeICHUs CTONIOYAThIE W KPYTOBBIC JHUArpamMMbl, TpaduKw,

YacroTa pe3yiibraTta, TaOJIHIIA pacpee/ICHUs YacTOT. | IPUMEHEHHE QuarpaMM U IpauKOB JUIsl ONMCAHUS 2

[TporieHTHBIC YAaCTOTHI 3aBUCUMOCTEH pCaNbHBIX BEIWYUH, W3BJICUCHHC

['pynmupoBKa JaHHBIX nHopMaIu W3 TaONWI, aUarpaMm W TrpaduKoB. 2

OmnucarebHbIC CTAaTUCTUYCCKHUE IMoKa3aTeln
YUCJIOBBIX HAOOPOB: cpeaHee apu(pMeTHUEcKoe,
Meouana, HavOOJbIIce W HAUMEHBIIEE 3HAUYCHUS.
Mephbl pacceuBaHMs: pa3Max.
IToBTopenue. Pemenue 3amad. IToropeie KOHTPOJIbHBIC paOOTHI (3a IIEPBOE MOJIYTOJIUE U TON) 7
Htoro 102
8 ki1ace

1 OCHOBHBIE MIOHSTHUS [IpeoOpa3zoBanue JIpPOOHO-JIMHEWHBIX BBIPAKCHUMH: 1

2 OCHOBHOE CBOMCTBO CIIO)KCHHE, YMHOXKCHHE, JICNICHHE. Aneebpauueckas 2
anredbpanyecKkou 1poou 0pobb. Jlonycmumbsie 3HAUeHUs] NEPEMEHHbIX 8

3 CrioxeHre U BRIYUTAHUE 0pobHO-payuonaivHulx evipadicerusix. Cokpaujenue 2
anreOpandecKux apodei ¢ aneebpauyecKux opobell. Ilpuseoenue
OJIMHAKOBBIMM 3HAMEHATEIISIMH aneebpauyeckux Opobeu K obwemy 3HAMeHamero.

4 Ci105keH1e U BLIUYUTAHUE eticmsus ¢ aneebpauveckumu OpooAMU. CNLOJNCEHUe, 3
anrebpandecKkux po0ei ¢ pa3sHBIMH | 6blUUMAHUE, YMHOJICEHUE, OeNeHue, 6036e0eHue 6
3HAMEHATEIISIMU cmenenb. CreneHb C LEJIBIM

Kontponbshas pabora Ne 1 ITIOKa3aTCIICM. 1

3 | YMHOXeHHE U TeneHne 2




anrebpanyeckux apooeit.
BosBenenue anrebpandeckux
npoOeii B CTENEHb

6 [IpeobpazoBaHue palOHAIBHBIX 3
BBIPAKECHUN

7 [lepBbie mpeaCTaBICHUS O PEIICHUN 2
pAalMOHAIIBHBIX YPABHEHUN

8 Crenenp ¢ OTpUIIATEIBHBIM 3
1oKa3areieM

Kontposnbnas pabora Ne 2 1

9 PanmonanbpHbie ynciaa MHoXecTBO palnmoHalbHbIX uucend. CpaBHeHUE 2

10 [TonsiTHE KBaAPATHOTO KOPHS U3 panMoHaAIbHBIX uncen. [IefcTBUs ¢ parmoHaTIbHBIMU 2
HEOTPHUIATEILHOTO YHCIIA yucnamu. [lpedcmaénenue payuoHanbHo2o uucia

11 WppanroHanpHble yncia decsimuunou Opobvio. IloHATHE HPPALMOHATBEHOTO 1

12 MHOKECTBO IENCTBUTEIBHBIX yucna. Pacno3sHaBaHWe WPPalMOHAIBHBIX YHUCEI. 1
quce [Tpumepsr JI0Ka3aTeNIbCTB B anreope.

13 dyukus y =+/x, ee cBoiicTBa U UppamuoHanbHocTh  uncia 2. IlpuMeHeHue B 2
rpadux reomerpun. CpasHeHnue UPpPAYUOHATILHLIX —HYUCE.

14 CBoiicTBa KBaJpaTHBIX KOpHCf/'I Mmuoorcecmeo OelcmeumenbHblLx yuceil. 2

15 I[IpeoGpa3oBaHKe BEIPAKCHUIA, Apudmernueckuil KBaJpaTHbIH KOpPEHb. YpasHeHus 4
coJiep KalluX OTePaIIIO suoa x"=a. Ipaguku  pynxkyui: y=-x.
U3BJICYCHUS KBAIPATHOI'O KOPHS UccnepoBanne  QyHkuum 1o  e€  rpaduky.

KonTponbnas padora Ne 3 [IpeoOpazoBanue BBIPKEHU, coJiep Kallux 1

16 Moaynb NeCTBUTEIBHOTO YUCIa KBaJIpaTHbIE = KOpDHH:  yMHOXCHHE,  JICJICHHE, 3

BHIHECEHHE MHOXHUTENSI H3-TI0JI 3HaKa KOpHS,
BHeceHue  MHOdcCumens  No0  3HAK  KOPHA.
llpocmetiwue uppayuonanvHvie YypaeHeHus 6uda

Jf(x)=a, \/f (x) =\/g(x). Beckoneunocmo




MHOICecmsea npocmolix wucen. Payuonanvuvie uucna.
TIlompebnocms 6 uppayuonanvhvix yuciax. ducna u
onunwvl ompesxos. Illkona [ugazopa

I'nasa 3 KBagpatuunas pynkuus. OyHkuus y :g 17
17 Oynkmus Y = kx°, ee cBoiicTBa U CaoiictBa u rpaduk KBagpaTUUHON (YHKIUU 3
rpaduk (mapa6ona). Ilocmpoenue epaguxka KeaopamuuHouU
18 DymKims y = 5’ e CBONCTRA I dyukyuu no. . mouxam. Haxoxnenue Hynefvl 3
X KBaJpaTUYHOU (PYHKIUU, MHOMCECmEa 3HAYEHUl,
rpadux NPOMENCYMKOB 3HAKONOCMOSIHCMEA, NPOMENHCYMKO8
KoHntposbHas pabora Ne 4 MOHOMOHHOCU. 1
19 Kak nocTpouts rpaguk YHKUAR Y | Cpoierpn GyHKIMN y= K : I'unepOouna. 2
= f(x+l), eciu m3BecTeH rpadux X
byukipm Y = f(X) Ilpeocmasnenue 06 acumnmomax. Henpepwignocmo
20 Kak noctpouts rpaduk Gyskuun y | @yrxyuu. VccnenoBanne GyHkiuu 1o €€ rpaduky. 2
= f(x) + m, ecnu n3Becren rpadpux | CBOMCTBa  QyHKUMIA:  007acTh  ONpENETIEHHs,
(I)YHKHI/II/I y = f(x) MHO>XECTBO 3HAUYCHUM, HYJIU, IIPOMEKYTKH
21 Kak moctponTs rpaduk pyHKnun y | 3HAKOIOCTOSHCTBA, YEMHOCMb/HEYEMHOCMb, 2
= f(x+1) + m, eciin u3BecTeH IIPOMEIKYTKH BO3pacTaHus U yOBIBaHUS,
rpaduk GyHKImn y = f(x) HanOOIbIIIee 1 HAUMCHBIIIECE 3HAUCHHS.
22 Oynkips y = ax’+hx+c, ee 3
CBOMCTBA U rpaduk
23 I'paduueckoe pemenne 2
KBaJIPATHBIX YPABHEHHI
KonrposabHas pabora Ne 5 1
I'naBa 4 KBagpaTHbie ypaBHEHUS 19
24 OCHOBHBIE IOHSTHUS KBagpatHeie ypaBHeHusa. HemnosiHble KBaJapaTHbIE 2
25 dopmysia KOpHEH KBaJIPaTHOT'O YpaBHEHMUS. JIMCKpUMUHAHT KBaJpaTHOTO 3




ypaBHEHUS ypaBHeHUS. Konuuecmeo KopHel K8AOpAmMHO20
26 ParmonanpHbie ypaBHEHUS VPABHEHUsL 8 3ABUCUMOCINU OM €20 OUCKDUMUHAHMA. 3
KontponbsHas pabota Ne 6 dopMmyJia KOpHENH KBAJIPATHOTO ypaBHEHUs. Teopema 1
27 ParmonanbHble ypaBHCHHS Kak Buema. Teopema, obpamunas meopeme Buema. 4
MaTeMaTHYECKHE MOJIEIH pealbHbix | PEIICHNE KBaJpaTHBIX YPaBHEHHM: MCIOJIB30BaHUE
CHUTYaIMi dhopMyIIbl ISl HAXOXKJICHUSI KOPHEH, noobop KopHelti
28 Eite omua (bopMyna KOpHeH C ucnoavsosanuem meopemvl Buema. Keadpamnbze 2
KBaJIpaTHOI'O YpaBHCHUSI YpAeHEeHRUA C napamempom. Pemenne HpOCTeﬁHII/IX
29 TeopeMa Buera. Paznoxenue I[pO6HO'HHHeI>/IHBIX ypaBHeHHﬁ. Pewenue 0p06H0- 3
KBaJpaTHOI'O TPEXUJICHA HA PAUYUOHATIbHBIX ypaeHeHuii. OcHOBHBIE MECTOAbI
MHOXHUTEIU pemcHusl TCKCTOBBIX 3aaddy: aﬂre6paH‘—ICCKHﬁ.
KonTtponbHas padora Ne 7 AHanu3  BO3MOXHBIX  CHUTyalluid  B3aUMHOTO 1
pPacIioIoKeHUsI OOBEKTOB TMPH WX JIBHOKCHUHU,
COOTHOIICHHSI OOBEMOB BBITIOJIHSIEMBIX Pa0OT TIPH
COBMECTHOM paboTe.
I'maBa 5 HepaBenctsa 15
30 CBOMCTBA YHCIIOBBIX HEPABEHCTB YucnosBele HepaBeHCTBAa. (CBOMCTBA  YMCIOBBIX 3
31 Uccnenosanue GhyHKIM Ha HepaBeHCTB. [IpoBepka cripaBeIMBOCTU HEPABEHCTB 2
MOHOTOHHOCTb npu 3aJJaHHBIX 3HAYCHUSIX MEPEMEHHBIX.
32 Perienrie THHEHHBIX HEPABCHCTB HepaBencTBo ¢ nepemeHHoi. CTporue u HECTPOTHE 3
33 Penienyie KBaJpaTHBIX HEpaBeHCTB | HepaBeHcTBa. QOnacme onpeoenenus HepaseHcmed 3
KonTtpomnpHast pabora Ne § (obnacme  Oonycmumbvlx 3HAYEHUN NEPEMEHHOU). 1
34 HpI/I6J'II/I}KeHHI)Ie 3HAYEHUS HpOBepKa CIIPaBCaAJINBOCTHU HCPaBCHCTB IIpu 2
}leﬁCTBHTeHBHBIX YyHUCEeJl 3aJaHHBIX 3HAa4YCHUAX IICPCMCHHBIX. Pemenue
35 CraHAapTHbII BUJ 4KCiIa JUHEHHBIX HepaBeHCTB. CHCTEMbl HEPABEHCTB C 1

OJIHOM nepeMeHHOU. Pemenne cucrem HEPaBEHCTB C
OJIHOM TIepeMEHHOM: JuHEHHBIX. V300paxeHue
pELICHUSI CHCTEMbl HEPABEHCTB HA YMCJIOBOM




prIMOﬁ. 3anuch peuicHudA CHUCTCMBbI HCPABCHCTB.

MHoO)KecTBO,  DJIEMEHT  MHOXECTBa,  Mycmoe,
KOHeuHoe, OeckoneuHoe MHOIHCECMBO.
[TonmHO)kecTBO.  OTHOILIEHHME  NPUHAJICKHOCTH,
BKJIIOYEHHMs,  PABEHCTBA. Ilepeceuenne wu

00bEeIMHEHUE MHOXKECTB. Po/ib poccutickux yuénvix 8
pazsumuu mamemamuxu: J1.Junep.

DneMeHTbl KOMOMHATOPUKHU (ITPUIIOKEHHUE K 33JJaYHUKY) 6
[Ipocreiinine KOMOMHATOPHBIE 3aJaUH. Ilpasuno ymmooicenus, nepecmaHosKku, (axmopuai 6
Opranu3oBaHHBIN epedOp BapuaHTOB. JlepeBo yucaa. Couemanusi u yucio cowemanut. Popmyna
BapuaHTOB. KoMOMHATOpHOE MPaBUIIO YMHOKEHUS yucaa couemanuu. Tpeyeonvnuk Ilackans. Onvimel ¢
OONLUIUM YUCTIOM PABHOBOIMONCHBIX INNeMEHMAPHBIX
coovimuil. Bviuucnenue eeposmnocmeti ¢ onvimax c
npumMeHeHueM KOMOUHAMOPHBIX POPMYIL.
IToBTOopenue. Pemenue 3anay. MiToroBeie KOHTpOJIbHBIE PAOOTHI (3a MEPBOE MOJIYTOJUE U TOA) 9
Uroro 102
9 kJacc
Howmep rnassl/ HaunmMenoBanue riaBsi/maparpada OcHOBHOE coJiepKaHuE KonunuectBo
naparpada 4acoB
I'nagsa 1 HepaBenctsa ¢ ogHo# nepeMeHHOol. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB 16
1 JIvuHenHbIe U KBAIpATHBIE Uucnoseie  HepaBeHCTBA. (CBOWMCTBA  YMCIOBBIX 3
HEPaBEHCTBA HepaBeHCTB. [IpoBepka cripaBeIMBOCTH HEPaBEHCTB
2 PanroHanbHble HEpaBEHCTBA npu 3a/IaHHBIX 3HAYEHHUSIX MEePEMEHHBIX. 3)
3 MHoxecTBa U onepaiuu Haa Humu | HepasencTtso ¢ mepemennoi. Ctporue u HeCTporue 3
4 CHcTeMBI pallOHAIBHBIX HepaBeHCTBA. (Ooiacmb onpedenenusi HepageHCcmed 4
HEPaBEHCTB (obnacmv  OONYCMUMbIX — 3HAYEHUL NePeMEeHHOU).




Kontponbnas padora Ne 1

IIpoBepka  cnpaBemJIMBOCTH  HEPABEHCTB  MPH
3aJJaHHBIX  3HAYCHMUSIX  IIEPEMEHHBbIX. PemieHue
JUHENHBIX HepaBeHCTB. CHCTEMBl HEPABEHCTB C
OJHOW MEpPEMEHHOW. Pelienrue cucreM HEepaBEeHCTB C
OTHOM TEepEeMEHHOW: JIMHEeWHBIX. M300pakeHue
pELIEHNs CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSIMOM.
3anuch peuIeHusl CUCTEMBI HEPABEHCTB. MHOXKECTBO,

JJICMCHT MHOXKECTBaA, nycmoe, KOHEYHOoe,
beckoneuHoe MHOIHCECNBO. HOI[MHO)KCCTBO.
OTHo1IeHHE IMPHUHAOJICKHOCTH, BKJIFOUCHUA,

paBeHcTBa. llepecedenne u 00beIMHEHNE MHOKECTB.

Ponb poccuiickux yuénvix 6 pazsumuu Mamemamuxu:
JL. Dunep.

I'naBa 2 CucrteMbl ypaBHEHUN 15
5 OcCHOBHBIE MOHSTHS, CBSI3aHHBIE C YpaBHeHHE C IByMs IIEPEMEHHBIMU. JINHEWHOE 4
CUCTEMAaMU YPABHEHUN U YpaBHEHHE C JBYMS NE€PEMEHHBIMH. [Ipsamasn Kax
HEPaBEHCTB C JBYMsI IEPEMEHHBIMU | epaghuyeckas uHmepnpemayusl TUHeuHo20 YPAGHeHUs.
6 MeTo/b! peliieHus: CUCTEM ¢ 08y M1 nepemMeHHbIMU. 5
YpaBHEHUI [lonatne cucrembl ypaBHeHH. Pemenne
7 Cucremsl ypaBHEHMI Kak CUCTEMBI YPABHEHHI. 5
MATEMATHYCCKHUEC MOJICIIN PCaJIbHBIX MeTtonst pCHICHUA CHUCTCM JTMHEHHBIX
CUTYyaluu ypaBHEHUN C JOBYMsI TIEPEMEHHBIMH: 2cpaghuueckutl
Kontponbnas pabora Ne 2 Memoo, Memoo CNlO0AHCEeHUsl, METO]] TIOJICTAHOBKH. 1
Cucmembi JIUHETIHBIX VpagHeHuu c
napamempom.
I'aBa 3 YucnoBble QyHKIUH 25
8 Onpenenenre YUCI0BON (DYHKIIHMH. \ JlekapTOBbI KOOPJAVHATBI Ha IIJIOCKOCTH. 4




OO6nacTp onpeaeneHus1, 00J1acTh
3HA4YCHUU

cDOpMI/IpOBaHI/IC HpCI[CTaBJIGHI/Iﬁ 0 MCTAIIPCAMCTHOM
ITOHATHUHN «KOOPpAUHATED). CniocoOsbl 3aJJaHuA

9 CnocoOsI 3a1anusi GyHKIIMH byHKIMIA: aHAJUTUYECKUM, rpaguUIECcKuii, 2
10 CaoiicTBa pyHKITUH tabmnunbiil. ['padux Pynkuuu. Ilpumepsr GyHKIMM, 4
11 YeTHbIC M HEYCTHBIC (PYHKIMH [IOJIy4aeMBIX B IIPOLIECCE MCCIECAOBAHUS PA3IUYHBIX 3
KoHntposbHas pabora Ne 3 peaNbHBIX NPOLIECCOB M PELICHUS 3a7ad. 3HAYCHHE 1
12 ®yHKIUK ¥y = x™,n € N, IX CBOMCTBA dbynkiuu B Touke. CBoiicTBa (yHKIUN: 00JacCTh 4
U rpa(bI/IKH OIIpCACIICHUAA, MHOXECTBO 3Ha‘IeHPII>i, HYJIN,
13 OyHKIMH ¥ = x %, n € N, UX MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, 3
cBoiicTBa U rpaduKy YEMHOCMb/HeYEéMHOCMb, TIPOMEKYTKH BO3pPACTaHUS U
14 OyHKIWs ¥ = /%, ee CBOMACTBA 1 yObIBaHUs, HamOOJbIIEE M HAaWMEHbLIEE 3HAYCHUS. 3
rpaduk UccnenoBanne  ¢pyHkuum 1o  e€  rpaduky.
KouTponbHast padota Ne 4 lIpeocmasnenue 06 acumnmomax. Henpepwvignocmo 1
dyuKyuu. Kycouno 3a0aHHble dyHKyuu.
IIpeobpaszosanue epaguxa pynxyuu y=f(x) O0as
nOCmMpoeHust epaghuxos Gdyuryuii suoa
y=af (kx+b)+c.
I'paguxu pynxyui y:a+%, y=x,y=%x, y=|x.
I'naBa 4 [Tporpeccun 16
15 YuncnoBbie OCIEA0BATETHHOCTH YucnoBas ocaeI0BaTENBHOCTD. [I[puMepsl YHCIOBBIX 4
16 Apudmernueckas nporpeccust NOCJIEN0BATENBHOCTEMN. beckoHeuHble 3)
17 ['eomeTpuyeckas nporpeccus nocJjieoBaTeNbHOCTU. ApudmMeTnueckass nporpeccus 6
Kontponbshas padora Ne 5 u €& cBoucTtBa. ['eoMerpuueckass TPOrpeccus. 1

Dopmyna obwe2o uneHa u CyMmvbl 0 NEPBbIX UYNEHO8
apughmemuueckol 2eomMempudeckol U npocpeccull.
Cxoo0swascsa eeomempuyieckas npozpeccus. 3aoada




Jleonapoo [luzanckoeo (Qubomauuu) o Kpoaukax,
yucna Dubonawyu. 3adawa o wWAXMaAmMHOU OOCKe.
Cxooumocmob 2eomempuieckoll npoepeccui.

I'maBa 5 DneMeHThl KOMOWHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEHN 12

18 Kombunaropssle 3a1auu Crnyuaiinble OTIBITHI (3KCIIEPUMEHTBHI), 3

19 CratucTtuka-nu3aiiH nHGopMaLuu JJIEMEHTApHbIE  CIIy4ailHble COOBITHA  (MCXOZBI). 3

20 [Ipocreiitime BEpOITHOCTHBIC BepositHocTn 3memeHTapHbIX coObITHH. COOBITHS B 3
3a1a4u CIIy4ailHbIX SKCIIEPUMEHTAX U OJIaronpuATCTBYIOIIHE

21 DIleMEHTapHbIE JAHHBIE U 3JIEMEHTApHbIE COOBITHS. BeposTHOCTH cllydailHbIX 2
BECPOSATHOCTHU COOBLITUI COOBITUH. OnbITH C PaBHOBO3MOKHBIMHU

Kontpoasnas padota Ne 6 3JIEMEHTapPHBIMU COOBITHSIMH. Knaccuueckue 1

BEPOSITHOCTHBIE OIBITHI C HUCIOJIb30BAHUEM MOHET,
KyOuKOB. [Ipeocmasnenue coOblmuil ¢ NOMOUBIO
ouazpamm inepa. Ilpomueononodcuvle cobvimus,
obveouneHue u nepeceverue coovimuil. Ilpasuno
cnoocenuss  eeposmuocmeti.  Cayuainsiii  86100p.
llpeocmaenenue skcnepumenma 6 6ude oepesa.
He3zasucumole coovImus. Ymnoowcenue
eeposmuocmell He3a8UCUMBIX coovimull.
llocnedosamenvuvie  Hezagucumvle  UCHBIMAHUSL.
[IpencraBieHre 0 HE3aBUCUMBIX COOBITHSX B JKH3HHU.
Ilpasuno ymnooicenus, nepecmanos8Kku, ¢haxmopuan
yucna. Couemanus u uucio covyemanuu. Popmyna
yucna cowemanui. Ipeyeonvnuux Ilackansa. Onvimul ¢
OONBUIUM YUCTIOM DABHOBOZMONCHBIX INEMEHMAPHBIX
cobvimutl. Bvluucnenue eeposmmuocmeri 8 ONbIMax c
npumeHeHuem KOMOUHAMOPHBIX Gopmyn.
Ucnoimanuss  Bepnynnu.  Yenex  u  neyoaua.




Beposmnocmu  cobvimuti 6 cepuu  ucnvimaHuii
bepnynnu.

[ToBTopenue. Pemienue 3anay. iToroBeie KOHTpOJIbHBIE PAOOTHI (32 MEPBOE MOIYTOUE U TOM) 18
HToroBoe moBTOpeHHE Kypca aareopbl
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