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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOTro npeameTa « Anredpay cocTaBiieHa Ha OCHOBE:

- ®eepalIbHOTO TOCYIAPCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 001Iero oopasoBanus (nmpuka3 MunoOpHayku PO
ot «17» nexadbps 2010 roga Ne 1897) ¢ usmenenusimu (npuka3z Munoopuayku PO ot «29» nexadbps 2014 rona Ne 1644);

- IlpumepHOli OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOIO 001iero oOpa3zoBaHus (pemeHue QeaepaibHOro ydyeOHo-
METOAMYECKOr0 OOBEAMHEHUS 110 0011IeMy 00pa3zoBanuio OT «8» ampens 2015 roga Ne 1/15);

- IUHUM yueOHO-MeToauueckux komruiekcoB (YMK) «Anredpa» (aBrop: Mopakosud A. T).

W3ydeHnne MaTeMaTHKU B OCHOBHOM IITKOJIE TOJKHO 00ECIICUUTh:

OCO3HAHUE 3HAYECHHS] MATEeMATUKH B TIOBCEIHEBHOM JKU3HU YEJIOBEKA;

dbopMupoBaHUE MPEACTABICHUNA O COLUATBHBIX, KYJIbTYPHBIX U UCTOPUUYECKUX (PAKTOpaX CTAHOBJICHHUS MATeMaTUYECKOM
HaYKH;

dbopMupoBaHUE MPEACTABICHUI O MaTeMaTHKE KaK 4acTy OOIIEeUeTOBEYECKON KYJbTYphl, YHUBEPCAILHOM S3bIKE HAYKH,
MO3BOJISIFOITIIEM OIMHMCHIBATh M M3y4aTh PEeaJIbHBIE TIPOIIECCHI U SIBJICHUSI.

B pesynbrate u3ydeHHs MaTeMaTWKH OOydarolluMecs pa3BUBAIOT JIOTHUECKOE M MAaTeMAaTUUYECKOE MBIIUICHHE, TOIy4YaroT
OpPEICTaBICHUE O MaTeMaTUYeCKUX MOJENAX; OBJIAJCBAIOT MAaTeMaTMYECKUMH PpACCYXACHUSAMHU; YYaTcsi MPUMEHATH
MaTeMaTHYeCKHe 3HAHUS TpPHU PEHICHWH Pa3jNyYHBbIX 33]a4 W OICHMBATh IOJNyYEHHBIE PE3yNbTaThl; OBJIA/IEBAIOT YMEHHSIMHU
pelieHust yueOHbIX 3a/1a4; Pa3BUBAIOT MAaTEMATHUECKYI0 HHTYHIIHIO.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA

Anzebpa — onaUH W3 BAXKHEUIIUX KOMIIOHEHTOB MaTeMaTHMYE€CKOro 0Opa3oBaHUs, HEOOXOIUMBIA JJisi MPUOOPETEHUS
KOHKPETHBIX 3HAHUW M MPAKTUYECKH 3HAYUMBIX YMEHHM, HEOOXONMMBIX JUIsl U3Y4YEHUs TeoMeTpuu B 7-9 Kiaccax, anreopbl u
HayaJl MareMarndeckoro ananu3a B 10-11 knaccax, a Takke U3y4eHHs] CMEKHBIX TUCIUIUINH.

[IpakTryeckass 3HAYMMOCTH aiareOpbl COCTOUT B TOM, YTO MPEAMETOM €ro H3Y4YEHHUs SBISIOTCS KOJIMYECTBEHHBIC
OTHOILIEHUS U IPOLECCHI PEATBHOIO MUPA, OIIMCAHHBIE MATEMATHYECKUMH MOJCIISIMH.

B kypce anreOper 7-9 KmaccoB TMpeACTABICHBI CIEAYIONIME CoOAep)KarelnbHble NUHUU: «Yucna», «YpaBHEHUS W
HEpaBEeHCTBa», « DyHKIUNY, «PelieHne TeKCTOBbIX 3aj1aw», «CTaTUCTUKA U TEOPUS] BEPOSITHOCTEN Y.

B pamMkax yka3aHHBIX COAECPKATENbHBIX JIMHUN PEIIAIOTCS CIAEAYIOIINE 3a/1a4u:

- pa3BUTHE MBIILICHUS, PEK]IEe BCcero (hOpMUpOBaHUE aOCTPAKTHOTO MBIIIJICHNUS,

- (opmMupoBaHHE JIOTMYECKOTO U aJTOPUTMUUECKOTO MBIIUICHHS, a TaKXEe TaKUX KadeCTB MBIILJICHUS, KaK cuja U
T'MOKOCTh, KOHCTPYKTUBHOCTb U KPUTUUHOCTH;



- (opMupoBaHHE MATEeMaTHYECKOTO CTHJIS MBIIUICHHUS, BKJIIOUYAIONMIET0 B CE0S MHAYKIIUMIO U JEAyKIHIO, 0000IIeHHe U
KOHKPETH3AIMI0, aHAIN3 U CHHTE3, KIIACCU(UKAITNIO M CUCTEMAaTU3aI1I0, a0CTparupoBaHNe U aHAJIOTHIO.

OIIMCAHUE MECTA YYEBHOTI'O ITPEJIMETA B YYEBHOM IIVIAHE
VY4eOHblil ipeaMer «AnreOpay» BXOIUT B MPEAMETHYIO 00nacTh «Maremartuka u MHQOPMATUKay», SIBISIETCS 00s3aTEIbHBIM

IUId U3y4eHus B 7-9 knaccax. B yueOHOM m1aHe Ha €ro u3y4yeHue OTBOJUTCS:

Kaace Y4eOHblit KoaunyecTBo KoaunyecTBo Hroro
npeaMer HeJleJIbHBIX Y4eOHBbIX 3a y4eOHbIil
4acoB He/elb roj
7 Knacc Anrebpa 3 34 102
8 kmacc Anrebpa 3 34 102
9 knacc Anrebpa 3 34 102

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

JIMYHOCTHBIE, METAITPEJMETHBIE U TIPEJJMETHBIE
PE3VJIbTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA

N3yuenue anredpbl o0ecreynBaeT CIEIYIOIINE pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHON MTPOTPAMMBI:
JUYHOCTHbIE:!

1. ['0TOBHOCTH M CITOCOOHOCTH OOYYAIONTUXCA K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYEHUIO U
MO3HAHWIO; TOTOBHOCTh M CIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIOCTPOSHHWIO MAbHEUINEH WHIWBHUIYyAITBHOW TPACKTOPHH
oOpa3oBaHusi Ha 0a3e OPHEHTHPOBKH B MHUpE mMpodeccuid W MpoPeCcCHOHANBHBIX MPEANOYTEHUN, C YYETOM YCTOWYUBBIX
MO3HABATEIHHBIX HHTEPECOB.

2. ChopMHUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K YUCHUIO; YBAXUTEIHHOTO OTHOIIEHUS K TPY/IY.

3. ChopMHupOBaHHOCTH IETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHO! MPAKTUKH, YIUTHIBAIOIIETO COITMAIBHOE, KYIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOTO00pa3re COBPEMEHHOTO MUpA.

4. Oco3HaHHOE, YBaXHUTEIHbHOE U JTOOpOXKENaTeIbHOE OTHOIICHHE K JAPYTroMYy YelIOBEKY, €r0 MHEHHUIO, MHPOBO33PECHHIO,
KyJIbType, S3bIKY, Bepe, TPaXTaHCKOW MO3UIHMHA. [ 0OTOBHOCTh U CIIOCOOHOCTH BECTH JHANIOT C IPYTHMH JIFOJbMH U JOCTUTAThH B



HEM B3aMMOTIOHMMaHWUs (MIeHTU(HKAIUS ce0sl KaK MOTHOMPABHOTO CyOheKTa 0OIIEHNs, TOTOBHOCTh K KOHCTPYHPOBAaHUIO 00pa3a
napTHepa MO JUANOry, TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00pa3za JOMyCTUMBIX CIOCOOOB JAManora, TOTOBHOCTh K
KOHCTPYHPOBAHUIO MpoIlecca AUalora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MPOLETYP, TOTOBHOCTh U CIIOCOOHOCTH K BEJICHUIO
NIEPETOBOPOB).

5. OCBOEHHOCTb COLMAIBHBIX HOPM, IIPABHUII MOBEACHUS, posiei U (pOpM COLMATBHOM )KM3HU B Ipylnax U cooOIECTBAX.

6. ChopMupOBaHHOCTH LIEHHOCTH 3/I0POBOr0 U 0€30MacHOr0 00pasa KU3HHU.

7. Pa3BUTOCTb 3CTETUYECKOTO CO3HAHUS 4Yepe3 OCBOCHUE XYAOKECTBEHHOIO Hacienus HaponoB Poccun u Mupa,
TBOPYECKON JEATEIBLHOCTH ACTETUYECKOro Xapakrepa (COCOOHOCTh MOHMMATh  ACTETHYECKOE, 3MOLMOHAIBHO-LIIEHHOCTHOE
BUJICHUE OKPYKAIOIIEr0 MHUPa; CIOCOOHOCTh K AMOIIMOHAILHO-IIEHHOCTHOMY OCBOEHHIO MHUpPA, CAMOBBIPAKEHUIO U OPUEHTAIIUU
B XyJI0’KECTBEHHOM M HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBAKEHUE K UCTOPUHU KYJIbTYpbl cBoero OTeuecTBa, BhIPaKEHHOM
B TOM YHCJI€ B NMOHMMAaHUHM KPAaCOThl YeNOBEKa; CHOPMHUPOBAHHOCTh AKTUBHOTO OTHOIICHUS K TPATUIUSAM XyJI0KECTBEHHOM
KYJBTYypPbl KaK CMBICJIOBOM, 3CTETUYECKON U JIMYHOCTHO-3HAYUMOM LIEHHOCTH).

8. ChopMHUPOBAaHHOCTh OCHOB 3KOJIOTHUYECKOW KYJBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOIrO
MBIIILICHUS.

Memanpeomemmuvie

MesxknpeaMeTHbIe OHITHS

OOyuaromiyecs: yCOBEPILIEHCTBYIOT MPUOOPETEHHBIE HA MEPBOM YPOBHE HABBIKM PadoThl ¢ MHGoOpManued U MOIMOIHAT
ux. OHU cMOryT paboTaTh C TeKCTaMH, MpeoOpa3oBBIBATh M MHTEPIPETUPOBATH COACPIKAIIYIOCS B HUX HH(POPMAIMIO, B TOM
quclie:

* CUCTEMaTU3UpOBaTh, CONOCTABIIATh, AHAJIU3UPOBATh, 0000IIAaTh U UHTEPIPETUPOBAT, UH(POPMALINIO, COAEPKAIILYIOCA B
TOTOBBIX MH(POPMAIIMOHHBIX 00BEKTAX;

* BBIICIISITh MIABHYIO M M30BITOUHYIO MH(OPMALIMIO, BBITOJIHATH CMBICJIOBOE CBEPTHIBAHNE BBIJICTICHHBIX (DAKTOB, MBICIIEH;
MPEJICTaBIATh UH(OPMAIIMIO B CXKAaTOU CIIOBECHOM (opMe (B BUJIE TJIaHA UM TE3UCOB) U B HAIIAIHO-CUMBOJIMYECKON (popme (B
BUJI€ TaONHUL, TpapUUECKUX CXEM U AUarpaMM, KapT MOHITHIA — KOHLENITYyaJIbHBIX IUarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATH U JAOMOJHATH TaOIUIIbI, CXEMBI, TUATPAMMBI, TEKCTHI.

OOyuaroiuecs NPUOOPETYT ONBIT MPOEKTHOM JesITeJIbHOCTH KaKk 0co00i Gopmbl yueOHON pabOThI, CIOCOOCTBYIOIIEH
BOCIUTAHUIO CAMOCTOATEIHHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBAIMH U 3(PHEKTUBHOCTH YUEOHOM
NESATENbHOCTH; B XOJ€ pealn3aldy MCXOAHOIO 3aMbIC/Ia Ha MPAKTUYECKOM YPOBHE OBIAJICIOT YMEHHEM BbIOMpATh aJC€KBATHBIE
CTOSIIEH 3ajjaue CpeCTBA, MPUHUMATh PEUICHUs, B TOM YHCIE U B CUTyalusax HeomnpeaeaéHHOCTU. OHU MoJydaT BO3MOXKHOCTD



pa3BUTh CIOCOOHOCTh K pa3pabOTKe HECKOIbKMX BApUAHTOB pEIICHUN, K TMOUCKY HECTaHAAPTHBIX PELICHHH, MOUCKY H
OCYIIECTBIICHUIO HanboJIee MPUEMIIEMOTO PEILICHUSI.

B coorBerctBun ®PI'OC OOOQO BpIIEAAIOTCA TpPU TPYNIbl YHHUBEPCAJIbHBIX YYEOHBIX JEUCTBUIL: pPETyJISATUBHBIE,
M03HABATENbHbIE, KOMMYHHUKATHBHbIE.

PerynstuBubie YY/{

1. YMeHue camMoOCTOATENBHO OMNPENENATh LEIu OOy4deHHUs, CTaBUTh WU (OPMYyJIMPOBAaTh HOBBIE 3aJaud B yuyede U
MO3HABATENBHON JIEATEIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIBHOM 1eATeTbHOCTH. OOy4arOIINIICs CMOXKET:

® aHAIM3MPOBATh CYNIESCTBYIOIINE U TNIAHUPOBAThH OyAyIine o0pa3oBaTeIbHbIE PE3YNbTAThI;

® UACHTUDUIIUPOBATh COOCTBEHHBIC MPOOIEMBI U OTIPEIEIATH TIIaBHYIO POOIIEMY;

® BBIJBUTaTh BEPCUU PELICHUS MPOOJIEMbI, (POPMYIUPOBATH TUIOTE3bI, TPEABOCXUIATH KOHEUHBII pe3yibTaT;

® CTaBUTH IIeJIb ACSITEILHOCTH Ha OCHOBE ONPEACIECHHON MPOOJIEMBI U CYIIECTBYIOIIUX BO3MOXKHOCTEI;

® (opmynupoBaTh yueOHbIE 3a/1a4M KaK IIAard JOCTHUKEHUS TIOCTABICHHOW LETH JESITeIbHOCTH;

® 000OCHOBBIBATh LIEJE€BBIE OPUEHTUPHI M MPHUOPHUTETHI CChUIKAMU HA IIEHHOCTH, YKa3biBasi U 0OOCHOBBIBAsI JIOTUYECKYIO
MOCJIEIOBATEIbHOCTD I1AroB.

2. YMeHHe caMOCTOATENbHO IJIAHUPOBATh ITyTH JOCTHKEHUS LIEJeH, B TOM YUCIie albTepHATUBHbIE, OCO3HAHHO BHIOMPAThH
HanOosee 3pheKTUBHBIC CIIOCOOBI PEIICHHs YIEOHBIX U MO3HABATENbHBIX 3a1a4. OOyJarommiics CMOXKET:

® onpeneisaTh HeOOXoAUMbIE IEUCTBHUE(s) B COOTBETCTBHM C YUeOHOM U MO3HABATEIbHOMN 3a/1a4eil M COCTaBIATh aJTOPUTM
UX BBITIOJTHEHHS,

® 00OCHOBBIBATH U OCYIIECTBIATH BbIOOpP HamOosiee 3(PGEKTUBHBIX CIHOCOOOB pEIICHHS Y4eOHBIX M TO3HABATEIbHBIX
3aj1a4;

® ONpenesaTh/HaXOqUTh, B TOM YHCIE U3 MPEIJIOKECHHbIX BAPUAHTOB, YCIOBUS JJI1 BBIIOJHEHUS Y4YeOHOHM U
MO3HABATEILHOW 3a/1a4H;

® BLICTpAWBATh KU3HECHHBIE IJIAHBI HA KPATKOCPOUYHOE Oyyiiee (3asBIsATh 1IEJIEBbIe OPUEHTUPBI, CTABUTH aJIEKBATHBIE UM
3aJlaud U Mpeaiararb JeMCTBUS, YKa3blBas U 0O0CHOBBIBAS JIOTUYECKYIO MOCIEA0BATENBHOCTD 111aroB);

® BpIOMpaTh U3 MPEUIOKEHHBIX BapUaHTOB M  CaMOCTOSTENIbHO HMCKaTh CPEACTBA/pecypchl  UIsl  pEIICHUs
3aJ1a41/JOCTKEHUS 1EIIH;

® COCTAaBIIATH IUIAH PelIeHUs MPoOIeMbl (BBIOJIHEHUS IPOEKTA, MPOBEICHUS UCCIIEIOBAHNSA);

® onpeneNATh MOTEHIMAIbHbIE 3aTPYIHEHUS IPU PEIIEHUN YYEOHON U NTO3HABATEJIbHOM 3a7a4ud U HAXOIUTh CPEACTBA IS
UX YCTpaHEHUS;



® ONUCHIBaTh CBOM OMBIT, 0GOPMJISisL €T0 AJIs epeaaud JPYrUM JIIOSAM B BUJI€ TEXHOJOTUU PEUICHUS MPAKTUYECKHUX 3aa4
ONPENIETIEHHOIO KJIacca;

® [JJAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIUBUIyAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHue COOTHOCUTH CBOM ACHCTBHS C INIAHUPYEMBIMU PE3YyIbTATAMH, OCYIIECTBIATH KOHTPOJIb CBOEU AECATEILHOCTH B
npolecce JOCTHKEHUS pe3yibTara, ONpeNessTh CIOCOObl IEWCTBHI B paMKaxX MNPEUIOKEHHBIX YCIOBUW M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JACHCTBUS B COOTBETCTBUU C U3MEHSAONIEHCS cuTyanuel. OO0y4aronuiicss CMOXKeT:

® ONpENENTh COBMECTHO C MEaroroM U CBEPCTHUKAMHU KPUTEPUU IJIAHUPYEMBIX PE3YyJIbTaTOB U KPUTEPUU OLEHKH CBOEH
y4eOHO! JEesTENbHOCTH;

® CHCTEMaTH3UpOBaTh (B TOM YHCJE BBHIOMPATh NMPUOPUTETHHIE) KPUTEPUU IUIAHUPYEMBIX PE3YJIbTATOB U OLICHKH CBOEH
NEATENbHOCTH;

® 0oTOMpaTh MHCTPYMEHTHI ISl OLIEHUBAHUS CBOEH JEATENBHOCTH, OCYLIECTBISATH CAMOKOHTPOJb CBOEH NEATEIbHOCTH B
paMKax MpeaoKEHHBIX YCIOBUM U TPEOOBAHMUIA,

® OLIEHUBATh CBOIO ACSITEIBHOCTD, pIYMEHTUPYS IPUYHUHBI JOCTHKEHUS UM OTCYTCTBHUS IJIAHUPYEMOT'O pe3yibTaTa;

® HaxOAWTh JIOCTATOYHBIE CPEICTBA JUIsl BBIMOJHEHHS YYEOHBIX ACUCTBUI B HM3MEHSIONICHCS CHUTyallud W/WIH TpU
OTCYTCTBUH IIJIAHUPYEMOT'O PE3YJIbTaTa;

® paboTas M0 CBOEMY ILJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO ACSITEIBHOCTh HA OCHOBE aHAJIM3a M3MEHEHHI CUTyaluu
JUIS TIOJTyY€HUs 3alUIaHUPOBAHHBIX XapaKTEPUCTUK MPOYKTa/pe3ynbTara;

® YCTaHABIMBAaTh CBSA3b MEXKJYy IIOJYYECHHBIMH XapPAaKTEPUCTUKAMHM IIPOAYKTa W XAPAKTEPUCTUKAMM Ipolecca
JEATEIIbHOCTHU U 110 3aBEPUICHUH JEATEIBbHOCTH NPEUIarath U3MEHEHNE XapaKTEPUCTUK MpoLecca IS MOJMyYeHUS YITyUYIIEHHBIX
XapaKTEPUCTUK MPOLYKTA;

® CBEpsITh CBOM JECUCTBUSA C LEJIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIATH OLIMOKH CAMOCTOSATENBHO.

4. YMmeHue OLEHUBaTh MPABWIBHOCTH BBIIIOJHEHUS Y4YeOHOM 3agaud, COOCTBEHHbIE BO3MOKHOCTU €€ pELICHUS.
OOyyaromuiicss CMOXeT:

® OmnpeAensaTh KPUTEPUU NPABUILHOCTH (KOPPEKTHOCTH) BBHITIOJTHEHHS Y4eOHO 3a1a4u;

® aHaAJIM3UPOBATh U OOOCHOBBIBATH IPUMEHEHHUE COOTBETCTBYIOLETO MHCTPYMEHTAPHSI ISl BHIITOJTHEHUS Y4eOHO 3a1a4u;

® CBOOOJHO MOJIB30BaTHCS BHIPAOOTAHHBIMU KPUTEPUSIMU OLEHKH M CAMOOLIEHKH, UCXOS U3 1€ U UMEIOLIUXCS CPEICTB,
pasnuyasi pe3yabTaT u CoCOObI IeHCTBHI;

® OIICHMBATh NPOAYKT CBOEH JESATENbHOCTH MO 33JaHHBIM W/WIA CaMOCTOSITENIbHO OIPENEICHHBIM KPUTEPUSM B



COOTBETCTBHH C LEJIBIO IEATEIbHOCTH;

® 00OCHOBBIBAaTh JOCTHKMMOCTH 1IE€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOUX BHYTPEHHHX PECYpCOB U
JOCTYIHBIX BHEIIHUX PECYPCOB;

¢ (hUKCHPOBAThH M aHATM3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yJILTATOB.

5. BrnageHue oCHOBaMHM CAaMOKOHTPOJS, CAMOOLICHKHM, MPUHATUS PELIEHUH U OCYIIECTBJICHHS OCO3HAHHOIO BbIOOpa B
y4ueOHOH U no3HaBaTesIbHOM. OO0y4aronIuiicss CMOXKET:

e HalironaTh M aHAJIM3UPOBaTh COOCTBEHHYIO Y4E€OHYIO0 M IO3HABATEJIbHYIO NEATEIbHOCTh M JESITENbHOCTb IPYTUX
0OyyYaroIKXCcs B IPOIECCE B3aUMOITPOBEPKH;

® COOTHOCUTH pEalbHBbIC U IUIAHUPYEMBIC PE3yNbTaThl WHIUBUIYATbHONW 00pa30BaTENbHOU EATEIBHOCTH M JIENaTh
BBIBO/IBI,

® IPUHUMATH PEIICHUE B yUeOHOW CUTYaIlMy M HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIbHO OIpPENeNsITh NMPUYUHBI CBOErO YCIieXa WM HEyclexa U HaXOMUTh CIOCOObI BBIXOAA M3 CUTYyalluu
HEyCIexa;

® PETPOCTIEKTHBHO OIPENEIITh, KaKhe IEHCTBUS MO PEIICHUI0 YUYeOHOM 3a/1aui WU MapaMeTphl 3TUX JCHCTBUI MPUBETU
K MOJTyYEHHUIO UMEIOLIET0Cs MPOIyKTa Y4eOHOM 1eATeIbHOCTH;

® JEMOHCTPHPOBATh TPHUEMBI PETYISLIUN TCUXO(PHU3UOIOTHYECKIX/ SMOLMOHAIBHBIX COCTOSHUM ISl JTOCTHXKEHUS
addexra ycrnokoeHus (yCTpaHEHHUs SMOIIMOHAILHON HANpPsDKEHHOCTH), 3(dekTa BOCCTaHOBIEHUS (OCHAa0ICHUS TPOSBICHUN
yToMJIeHUS ), 3P PexTa akTuBu3anuu (TOBBIIEHUS TCUXO()U3UOTOTUYECKON PEaKTUBHOCTH).

ITo3naBaresbHbie Y Y]]

6. YMeHue onpeaensaTh MOHITHS, CO3AaBaTh 0000IIEHNS, YCTaHABINBATh AHAIOTUH, KIIACCU(PUITUPOBATH, CAMOCTOSTEIILHO
BBIOMpaTh OCHOBAHMS U KPUTEPUU ISl KiIacCU(PHUKAINK, YCTaHABIUBATH MPUUMHHO-CICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccyXIeHue, yMo3aKkIroueHue (MHIYKTHBHOE, AEIyKTHBHOE, IO aHAJIOTHH) U IeTaTh BHIBOJBL. OOYyJaIOIMIUNACS CMOXKET:

® 1010MpaTh CIOBA, COTMIOYMHEHHBIE KIIOUEBOMY CIIOBY, OIIPEIEISIONINE €r0 MIPU3HAKU 1 CBOMCTBA,

® BBLICTPAUBATh JOTHUYECKYIO LIETIOUKY, COCTOSIIYIO U3 KJIFOUEBOTO CI0BA M COMOJYMHEHHBIX €MY CJIOB;

® BBIJCISITH OO MPU3HAK ABYX WM HECKOIBKUAX TIPEIMETOB WIIH SIBJICHUA U OOBSICHATH X CXOJICTBO;

® O0BEAMHATH TMPEAMETHI W SBICHUS B TPYMNIBl MO OMPEACTIECHHBIM IMPU3HAKAM, CPaBHHUBATh, KIIaCCU(DHUIIMPOBATH U
000011aTh (haKThI U SIBJICHHUS;

® BBLIICTIATH SIBICHUE U3 OOMIETO psifa IPYTruX SBICHUIA;



® OmpeaeNsaTh OOCTOSTENIbCTBA, KOTOPBhIE TMPEANIECTBOBAIN BO3HUKHOBEHUIO CBSI3U MEXKAY SBICHUAMH, U3 DTHX
00CTOSITENILCTB BBIJEATh OMNPEACISIONINE, CIOCOOHBIE OBITh MPUYMHON JAHHOTO SIBICHUS, BBISBISTH MPUYMHBI U CIEICTBUS
SIBJICHUIA;

® CTPOWTH PaCCYXJACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SBJICHUSAM M OT YaCTHBIX SIBJICHUW K OOIIUM
3aKOHOMEPHOCTSIM;

® CTPOUTH PACCY’KJCHUE HA OCHOBE CPABHEHMSI MPEIMETOB U SIBJICHUM, BBIJIEIISIS TIPU STOM OOIIHE MPU3HAKY;

® y3Jararh MOJIy4YeHHYI0 HH(GOPMAIIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PEeIIaeMoi 3a/1a4H;

® CaMOCTOSITENIHO YKa3bIBaTh Ha HH(POPMAIIHIO, HYKIAIOIIYIOCS B IPOBEPKE, MpeJiaraTh U MPUMEHSTh CIIOCO0 MPOBEPKH
JIOCTOBEPHOCTHU MH(MOPMAIINH;

® BepOANM30BaTh SMOITMOHAIILHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOUYHUKOM;

® OOBSCHATH SIBJICHUSI, MPOIICCCHI, CBSI3M M OTHOIICHHUS, BBISBISEMBIE B XONI€ TO3HABATEIHPHOW W HWCCIEIOBATEIIbCKON
NESTENHbHOCTH (MPUBOAUTH OOBSICHEHUE C H3MEHEHHEM (OpPMBI MPEACTABICHUS; OOBSCHATH, NETATU3UPYysd WM 00001Ias;
OOBSICHAITH C 33JTAaHHOM TOYKH 3PEHUS);

® BBISBISATh W HA3bIBaTh MPUYUHBI COOBITHS, SIBJICHHS, B TOM YHCJIC BO3MOXXHBIE /HAamOOJEe BEPOSTHBIC MPUYHHBI,
BO3MO>KHBIE TTOCJIE/ICTBUS 33JaHHON MPUYNHBI, CAMOCTOSITENIEHO OCYIIECTBIISISI IPUYMHHO-CIICICTBEHHBIN aHAJIN3;

® JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAM3a PAa3HBIX TOUYEK 3pPEHUS, IOATBEP)KIAaTh BBIBOJ COOCTBEHHOM
apryMEeHTaIlueH WIH CaMOCTOSTEIIBHO TTOTyYCHHBIMU JJAHHBIMH.

7. YmeHue co3iaBaTh, MPUMEHSITh U MPEOOPA30BHIBATh 3HAKK U CHMBOJIBI, MOJECIN U CXEMbI JUIsl PELICHUS] YUYECOHBIX U
MO3HABATEJIbHBIX 3a/1a4. OOyUaIOIMIUICs CMOXKET:

® 0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET H/WIIH SBJICHUC;

® OMpeneNsITh JOTUYECKUE CBS3M MEXAY MNpeaMETaMU W/WIK SBICHUSMHU, 0003HAuaTh JaHHBIC JIOTHUYECKUE CBSI3U C
TIOMOIIIBIO 3HAKOB B CXEME;

® co37aBaTh a0CTPAKTHBIN WK pealbHbIM 00pa3 mpeaMeTa U/ sBJICHUS;

® CTPOUTH MOJIEII/CXEMY Ha OCHOBE YCIIOBUH 3aJ1aud W/ WK CIIoco0a ee PelieHus;

® co3laBaTh BepOajbHBIC, BEIIECTBEHHbIE U MHPOPMAIMOHHBIC MOJEIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa IS ONpeIeICHUs crioco0a pelIeH s 3a7a9i B COOTBETCTBHH C CUTYaITUCH;

¢ 1peoOpa3oBEIBATH MOJIENH C IIETBIO BBISABICHUS OOIINX 3aKOHOB, OMPEACIISIONINX JAHHYIO MPEIMETHYIO 001aCTh;

® TEPEBOJUTH CIOXKHYIO TI0O COCTaBy (MHOTOACIEKTHYI0) HWHGOpManuio u3 rpadudeckoro win ¢GHopMaaIu30BaHHOTO



(CUMBOJIBHOTO) TIPEJICTABJICHUS B TEKCTOBOE, 1 HA00OPOT;

® CTPOWUTH CXEMY, AJITOPUTM JEUCTBUS, WUCIPABIATh WJIM BOCCTAHABIMBATH HEM3BECTHBIM paHEE aJrOpUTM Ha OCHOBE
MMEIOILIETOCs 3HaHUs 00 00BEKTE, K KOTOPOMY IMTPUMEHSETCS aJTOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: PSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

® aHAJIM3UPOBATh/pediIeKCUPOBATh OMBIT Pa3pabOTKU U pean3aluu Y4eOHOTO MPOEKTa, UCCIEIOBaHUS (TEOPETHUECKOrO,
OMIIUPHUYECKOr0) Ha OCHOBE IMPEUIOKEHHON MPOOJEMHON CUTYyallluH, MTOCTABIICHHON IETW W/WIW 3aJaHHBIX KPUTEPUEB OICHKH
POAyKTa/pe3ybTaTa.

8. CwpicioBoe uteHue. OOyJaronuicss CMOXKET:

® HAXOIUTh B TEKCTE TpeOyemMyto HH(GOPMAIIHIO (B COOTBETCTBUH C LIETSIMU CBOEH JCATEIBHOCTH);

® OPHEHTHPOBATHCS B CONIEPIKAHUH TEKCTA, IOHUMATh IIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

® yCTaHABJIMBATh B3aMMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IPOIIECCOB,;

® PE3IOMHUPOBATH MNIABHYIO UICIO0 TEKCTA;

® 1peoOpa3oBEIBaTh TEKCT, «IEPEBOJ» €ro B JAPYTyI0 MOJAIBHOCTb, HHTEPIPETUPOBATH TEKCT (HEXYIO0KECTBCHHBIA —
y4eOHBIN, HAYIHO-TIOMYJIAPHBIN, HH(POPMaAIMOHHBIN, TEKCT non-fiction);

® KPUTHYECKH OLICHUBATH COACPKaHUE B OpMY TEKCTA.

9. dopmupoBaHWE ¥ Pa3BUTHE OKOJIOTMYECKOTO MBIIUICHUS, YMEHHUE TPUMEHSATh €ro B T03HABATEIIbHOM,
KOMMYHHUKATHBHOM, COITUAIILHOM MPaKTUKE U MPOPEeCCHOHATBLHON oprueHTauu. O0yJaronuiicss CMOXKeT:

® OmpeAensiTh CBOEC OTHOIICHHE K MIPUPOIHON Ccperie;

® aHAJTU3UPOBATH BIMSHHUE SKOJIOTHYECKUX (PaKTOPOB Ha Cpely OOUTaHUS KUBBIX OPTAHU3MOB;

® [IPOBOJUTH NPUYMHHBIN M BEPOATHOCTHBIA aHAIIN3 SKOJIOTHUCCKUX CHTYaIUH;

® [IPOTHO3UPOBATH U3MEHEHUS CUTYallUU MIPU CMEHE JICUCTBUS OJHOTO PaKkTopa Ha ACHCTBUE APYTOro Gpakropa;

® PacIpOCTPaHATh SKOJOTHUSCKUE 3HAHUS U YIaCTBOBAThH B MPAKTUUYECKUX JIEax IO 3alUTEe OKPYKAFOIICH CpeIbl;

® BHIPAXKATh CBOE OTHOIICHHUE K MIPUPOJIC YEPE3 MOJIEIH, MPOCKTHBIE paOOTHI.

10. PazBuTHEe MOTHBAIMKM K OBJIAJICHUIO KYJIBTYPOW aKTHMBHOTO HCIIOJB30BAaHUS CJIOBAped M JPYTHX TMOUCKOBBIX CHUCTEM.
OOyyaromuiicss CMOXeT:

® OmpeneNsITh HEOOXOUMBbIE KITFOUEBBIEC TOMCKOBBIE CJI0BA U 3aPOCHI;

® OCYIIECTBIIATH B3aUMOJCUCTBHE C AJICKTPOHHBIMHU MTOMCKOBBIMUA CHUCTEMAaMH, CIIOBAPSMH;

¢ (hopMHpOBaTH MHOYKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOYHUKOB /I OOBEKTUBU3AIIUHU PE3YIHTATOB TTOUCKA,;



® COOTHOCHUTbH IMOJTYUCHHBIC PE3YJIbTAaThl TOMCKA CO CBOCH JIEATEIIbHOCTBIO.

KommynukaTuubie Y'Y/

11. VYmeHue opraHu3OBbIBaTh yu4eOHOE COTPYJHHUYECTBO M COBMECTHYIO NIESITEIBHOCTh C YUUTEJIEM U CBEPCTHUKAMU;
paboTaTh UHAUBHUIYATILHO U B TPYIIE: HAXOAUTH 00Illee PEIICHUE U pa3peliaTh KOH(DIUKTH HA OCHOBE COTVIACOBAHUSI TTO3UIINH 1
y4eTa uHTepecoB; (OpMYIUPOBaTh, AprYMEHTUPOBATh U OTCTaNBaTh CBOE€ MHEHHE. OOYyJaIOmUIACsI CMOXKET:

— OMpeNeNsATh BO3MOXKHBIC POJIM B COBMECTHOM JIEATEIIBHOCTH;

— UrpaTh ONpPEJEIECHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

— IPUHUMATH TIO3MIMI0 COOECEHUKA, TTOHMMAs IO3MIMI0 JIPYTroro, pa3jiudarh B €ro peud: MHEHUE (TOUYKY 3pCHHS),
JI0OKa3aTeJIbCTBO (apTryMEHTHI), PaKThl; TUTIOTE3bl, AaKCUOMBI, TEOPUH;

— OMpeNeNsiTh CBOU JEUCTBUSL U JCUCTBUSI MAapTHEpPA, KOTOPbIE CIOCOOCTBOBAIM WIIM MPEMATCTBOBAIU IPOTYKTUBHOM
KOMMYHUKAIIIH;

— CTPOUTH TO3UTUBHBIC OTHONICHHS B TIPOIIECCe YICOHON U TTO3HABATEIIBHON JESTEIHHOCTH;

— KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOUYKY 3PEHHUSI, B JIUCKYCCUU YMETh BBIJBUTaTh KOHTPAPTYMEHTHI,
nepedpa3upoBaTh CBOIO MBICIH (BIIaJeHUE MEXaHU3MOM dKBUBAJICHTHBIX 3aMCH);

— KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IMpPHU3HABATh OMKMOOYHOCTH CBOETO MHEHUS (€ciu
OHO TaKOBO) U KOPPEKTUPOBATh €r0;

— TpeajiaraTh albTEePHATUBHOE PEIICHUE B KOH(MIUKTHONU CUTYaIlUH;

— BBIACJIATH OOIIYI0 TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBapHMBaThCS O MIPaBUJIaX U BOIPOCAX JJIA OOCYKJICHHS B COOTBETCTBHH C TIOCTaBJICHHOM Iepe/] TPYIIION 3a/1auei;

— OpraHU30BBIBaTh Y4€OHOE B3aMMOJCUCTBUE B TpyIIe (ONMpeaeisaTh OOIIUe IeH, pacipelesiTh POIu, JOTOBApUBATHCS
JpyT C IpYroM U T. 11.);

— YCTpaHATh B paMKax Juajiora pa3pblBbl B KOMMYHHUKAIUH, OOYCIIOBJICHHBIC HEIIOHUMaHUEM/HEIIPUATHEM CO CTOPOHBI
cobeceqHMKa 3a7au, (GOPMBI WIIH COJEPKAHUS JUajora.

12.  VYMeHHe OCO3HAHHO HCIIOJb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3ajaueii KOMMYHUKAIIMH JIJISI BBIPAKCHUS

CBOMX YYBCTB, MBICJIEH U TOTPEOHOCTEN JJIs MJIAHUPOBAHUS U PETYJISIIUU CBOEH JESTEIbHOCTH; BIIaJICHUE YCTHOW U MUCbMEHHOU
peubl0, MOHOJIOTHYECKOW KOHTEKCTHOU peubto. OOy4aronIuiicss CMOXKET:

® OHIpeaciATh 3aJa4y KOMMYHHKAIMHA 1 B COOTBCTCTBHUH C HEH 0T6I/IpaTI> PCUCBLIC CPCACTBA,
L OT6I/IpaTB M HCIIOJB30BATh PCUCBLIC CPCACTBA B IMPOLECCE KOMMYHUKAIWN C APYT'MMU JIFOAbMU (I[I/IaJ'IOF B 11apc, B Majoi



rpyIIe u T. 1.);

® [pPEJCTaBIATh B YCTHOM UM MUCbMEHHOM hopMe pa3BepHYTHIN IJIaH COOCTBEHHOM AESITEIbHOCTH;

® CcoOMOIaTh HOPMBI ITYOJIMYHOMN Peud, pEryiaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBUHM C KOMMYHUKATUBHOM 3aj1a4eii;

® BBICKA3bIBaTh M OOOCHOBBIBATh MHEHHE (CYKJIEHUE) U 3aIpallliBaTh MHEHUE MApTHEPA B paMKax JHAJIOra;

® [IPUHUMATbH PEIICHUE B XOJIC TMAJIOTa U COITIACOBHIBAThH €T0 C COOECETHUKOM;

®  C03/1aBaTh MMMCbMEHHbBIC «KIUIIIMPOBAHHBIC» U OPUTHHAIBHBIE TEKCTHI C HCTIOJIb30BAaHNEM HEOOXOIMMBIX PEYEBBIX CPEJICTB;

® JCIOJB30BaTh BepOalbHbIE CpEACTBA (CpElICTBa JIOTMYECKOM CBS3U) JUIS BBIAEICHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS;

® JCIOJB30BaTh HEBEpOAJIbHBIE CPENCTBA WIM HATJISAHBIC MaTepUalbl, MOJATOTOBICHHBIC/OTOOpPAHHBIE MO PYyKOBOACTBOM
YUUTENS;

® Jenarh OLIEHOYHBIN BBIBOJ O JOCTH)KEHUU L€ KOMMYHUKAIIMKA HEMOCPEACTBEHHO MOCJE 3aBEPIICHUS KOMMYHHUKATUBHOTO
KOHTaKTa U 0OOCHOBBIBATH €TO.

13. ®opmupoBaHHE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTU HCIOJB30BAaHUS WHOOPMAIIMIOHHO-KOMMYHUKAIIMOHHBIX

texHosoru# (nanee — MKT). OOyuaromuiicss CMOXKET:

® [[eJICHANPABICEHHO HCKaTh M UCIOJb30BaTh HH(POPMAIIMOHHBIE PECYpPChl, HEOOXOAMMBbIC IJisi pEeUIeHUs Y4YEOHBIX H
MPAKTHYECKUX 3a/1a4 ¢ nomonipio cpeacts UKT;

® BLIOMpaTh, CTPOUTH M UCIOJIH30BaTh AJEKBATHYI0 MH(OPMAIMOHHYIO MOJEIb JJIsl Mepejaud CBOMX MBICIEH CpelcTBaMu
€CTECTBEHHBIX M (JOPMATBHHBIX SI3BIKOB B COOTBETCTBHH C YCIOBHSIMU KOMMYHUKAIIHH;

®  BBIIETATH MH(DOPMAIIMOHHBIN aCIEKT 3a/1a4i, ONIEPUPOBATh TaHHBIMU, UCIIOJIb30BATh MOJIEIh PEILICHUS 3a/1a4H;

® UCIOJb30BAaTh KOMITBIOTEPHBIE TEXHOJOTUM (BKJIIOUash BBIOOP aJEKBAaTHBIX 3ajJau€ HWHCTPYMEHTAJIBHBIX MPOTPaMMHO-
amnmapaTHBIX CPEJICTB W CEPBHUCOB) JUISI PEHICHUS WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX YYEOHBIX 3a7a4, B TOM YHCIIE:
BBIYUCJICHUE, HAITUCAHUE JOKIaJ0B, peepaToB, CO3/IaHUE MPE3CHTAIUN U Ip.;

®  JCIOJB30BaTh HH(OPMAIIHUIO C YYETOM dTHYECKUX U MPABOBBIX HOPM;

® co3aaBaTh MHGOPMALIMOHHBIE PECYPCHI PA3HOTO TUIA U JIJISl PA3HBIX ayJMTOPUHN, cOONM0IaTh HH(GOPMAIIMOHHYIO TUTHEHY U
npaBuia HHPOPMALIMOHHOW 0€30MaCHOCTH.
npeomemmule:

e (¢dopMHUpOBaHUE TIPEICTABICHUN O MaTeMaTUKEe KaKk O METO/C MO3HAHMS JACHCTBUTEIHHOCTH, TTO3BOJISIONIEM OIMCHIBATh U
M3y4yaTh peajbHbIE IPOLIECCHI U SIBJICHUS,



® pa3BUTHE YMEHUH paboTarh C y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHAJIM3HPOBaTh, H3BJICKATh HEOOXOAUMYIO
uH(GOPMAINIO), TOYHO U TPAMOTHO BBIpaKaThb CBOM MBICIH C MPUMEHEHHEM MaTeMaTHYeCKOM TEPMUHOJOTHU W CHMBOJIMKH,
MPOBOJIUTH KIacCU(PUKAINH, TOTHUECKHE 0O0CHOBAHMSI, TOKA3aTeILCTBA MATEMAaTHUECKUX YTBEP)KICHUM;

® pa3BHUTHE MPEJICTABICHHWIA O YHCIE W YHCIOBBIX CHCTEMax OT HATypalbHBIX 10 JCHCTBUTENBHBIX YHCEI; OBJIAJCHUEC
HaBBIKAMH YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCICHUM;

® OBJAJICHUE CUMBOJBHBIM SI3BIKOM alreOpbl, MPUEMAMU BBIIIOJHEHUS TOXKIECTBEHHBIX MpPEOOpa3OBaHUM BbIPAXKCHUIH,
pelIeHusl YpaBHEHUH, CUCTEM ypaBHEHUH, HEPABCHCTB U CHCTEM HEPABEHCTB; YMEHHs MOJIEIMPOBATh peajbHbIC CHTyallMd Ha
A3bIKEe aNreOphl, UCCIEA0BATh MOCTPOCHHBIE MOJETU C MCIOJb30BAHUEM armapaTta ajreOpbl, HHTEPIPETUPOBATH MOITYYSHHBIN
pe3yIIbTart;

® OBJaJEHUE CUCTEMOW (PYHKIMOHATNBHBIX MOHITUHA, pa3BUTHUE YMEHUS HCIIONIb30BaTh (YHKIMOHAIbHO-TpadudecKue
MPEICTABICHUS ISl pELICHUS Pa3IMYHbIX MAaTEMAaTHYECKUX 3aJ1ay, JUIsl ONMCAHUS U aHaJUu3a PeajbHbIX 3aBUCUMOCTEN;

® OBJIAJICHUE MNPOCTEHIIMMU CcHoco0aMU TMPEACTaBICHUS W aHalIM3a CTaTUCTUYECKUX JaHHBIX; (OpMHUpOBaHUE
NPEJICTaBICHUN O CTATUCTHYECKHUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE M O Pa3IMYHBIX CIIOCO0aX MX M3YyYEHHs, O MPOCTEUIINX
BEPOSTHOCTHBIX MOJIEJISIX; Pa3BUTHE YMEHUH U3BJIEKaTh HH(OPMAIUIO, IPEICTABICHHYIO B TabIMIIax, HA quarpammax, rpadukax,
ONHKCHIBATh W AaHAJIM3UPOBATh MACCHUBBI YHUCIOBBIX JaHHBIX C MOMOIIbIO MOAXOASIINX CTATUCTHUECKHX XapaKTEPHUCTUK,
UCTIOJIb30BaTh MOHMMAHNE BEPOSTHOCTHBIX CBOMCTB OKPY>KAIOUINX SBJICHUM MPHU MPUHATUHU PEIICHHIA;

® pa3BHUTHE YMEHHI MPUMEHSATh U3YYCHHBIC TIOHATHUS, PE3YIbTaThl, METOABI I PEIICHHS 3a/1a4 MPAKTUYECKOTO XapakTepa u
3a7a4 U3 CMEXHBIX TUCIUIUIMH C UCIOJIb30BAaHUEM MPH HEOOXOJMMOCTH CHPAaBOYHBIX MAaTEPHAIOB, KOMIIBIOTEPA, IOJIb30BATHCS
OLICHKOW Y MPUKUIKON IIPU NPAKTUYECKUX PACUETAX;

® (opmupoBaHHE MPEACTABICHHUS 00 OCHOBHBIX M3y4YaeMbIX MOHATHUSAX: HH(OpMaLKs, aITOPUTM, MOJIENb — U UX CBOWCTBAX;

® pa3BUTHE AQITOPUTMHUYECKOTO MBIIIJIEHUS, HEOOXOAUMOTro Mg Npo(eCcCCHOHAIBLHON NEeATEeIbHOCTH B COBPEMEHHOM
00IIIeCTBE;

e ¢opMupoBaHUEe yMEHUN (HOpMaTU3aMN U CTPYKTYPUPOBaHUS WH(POpPMAIIUU, YMEHHUS BBIOMPATH CIIOCOO TPE/ICTaBICHUS
JAHHBIX B COOTBETCTBUMU C TIOCTABICHHOW 3ajaueid — TaOMuIbl, CXeMbl, rpaduKH, IUarpaMMbl, C HCIIOJIb30BAHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00PaOOTKU JAHHBIX;

dbopMuUpoBaHUE HABBHIKOB W yMEHHH O€30MacHOr0 M IIeJIeCOOOpa3HOro MOBENAEHUs MpU padoTe € KOMIBIOTEPHBIMH
nporpamMmmamu U B IHTepHeTe, yMeHus coO0ro1aTh HOpMbI UH()OPMALIMOHHON 3TUKH U MIpaBa.

COILEPKXAHHUE YYEBHOI'O ITPEJIMETA



DJIeMEHTbI TEOPHH MHOKECTB U MATEMATHY€ECKOI JIOTUKH

Cormacao ®I'OC ocHOBHOTO 00mEero oOpa3oBaHUsS B Kypc MaTeMaTHKH BBeIeH pasaen «Jlormka», KOTOphIA HE
MpEeANoaracT JOMOJHUTEIbHBIX YaCOB HA M3yYCHUU W BCTPAMBAETCS B Pa3JIMUHbIE TEMbl KYpCOB MATEMAaTUKU U MPEBAPACTCS
O3HAKOMIIEHUEM C JJIEMEHTAMU TEOPUU MHOMKECTB.

MHokecTBa U OTHOLLIEHUS MEXKTY HUMH

MHOXeCTBO, Xapakmepucmuieckoe C80UCMBO MHOICECMBd, SIEMEHT MHOXECTBA, MYCcmoe, KOHeuHOe, OeCKOHeuHoe
muodcecmeo. IlonMHOXkecTBO. OTHOIIICHUE TPUHAJICKHOCTH, BKIIFOUCHHS, PAaBEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3a1aHuUs
MHOXECTB, PACHO3HABAHUE NOOMHONCECE U IIEMEHMOB8 NOOMHOICECME C UCHONb308AHUEM KPY208 Diiepa.

Onepanum HaI MHOKECTBAMH

[lepeceuenne u oObETUHEHHE MHOXKECTB. Paznocmb MHOdCecms, 0onoineHue muodcecmea. Mnmepnpemayus onepayuil
HAO MHONCECMBAMU C NOMOUWbIO KpY208 Diliepd.

DJIeMEHTbI JJOTUKH

Onpenenenue. YTBepkaeHUA. AKCHUOMBbI W Teopembl. JlokazarenbcTBO. Jloka3aTeabCTBO OT MPOTHMBHOTO. Teopema,
oOparnas nanHou. [Ipumep 1 KOHTpIIpUMED.

Yuciaa

PannonajnbHble Ynca

MHO)keCTBO panvoHanbHbIX unced. (CpaBHEHUE pAlMOHAIBHBIX YHCENl. JIeMCTBUS C pPalUOHAIBHBIMH YHUCJIAMM.
Ilpeocmasnenue payuorHanbHo20 Yucia 0ecamuyHou 0poosbio.

HNppaunonanbHbie YUCIa

[Tonatue wuppamnuoHaibHOTO yucia. Pacmo3HaBaHue wuppanyMoHadbHbIX yuceldl. [Ipumepsl J10Ka3aTeNbCTB B airedpe.
UppanuuoHanbHOCTh ncna~/2 . [lpumenenne B reomerpun. CpagHenue uppayuonanibrelx uucen. Muoscecmeo OeticmeumenbHbix

yucer.

ToxnecTBeHHbIe IPEOOPa3OBaAHUA

YuciioBbie M OYyKBEHHbIE BbIPAKCHUSA

BeIpaxxeHue ¢ nepeMeHHON. 3HaueHue BbIpaxeHus. [loacTaHOBKa BEIpa)KEHUI BMECTO MTEPEMEHHBIX.

Ilesbie BbIpaKeHUs

CreneHb C HaTypajJbHBIM IIOKa3areaeM U €€ cBoiicTBa. IIpeoOpa3zoBaHMs BBIpaXXEHHM, COAEPXKALIUX CTENEHU C
HaTypaJIbHBIM I10Ka3aTEeJIEM.

OpHowieH, MHOrowieH. /[eficTBHsI C OJHOYIEHAMU M MHOTOWICHAMH (CJIOXEHHE, BBIYMTAHHE, YMHOXKEHHE). DOpMyIibl
COKpaAlIEHHOIO YMHOXCHHSA: PAa3HOCThb KBAApAaTOB, KBagpar CyMMbl M Pa3HOCTH. Pa3jo)keHHe MHOIO4JIE€Ha Ha MHOXKUTEIU:



BbIHECEHHE OOIIEr0 MHOMXHUTENS 3a CKOOKHU, 2pYyNnupoexa, npumeHeHue Qopmyl COKpauéHHoz2o ymuoodicenus. Keaopammwiii
MPEXYIEH, paA3N0NACEeHUE K8AOPAMHO20 MPEXUTIEHA HA MHONCUMENU.

J{po0HO-paniuoHa/IbHbIE BbIPAKEHUSI

Crenenp ¢ uensiM mnokaszareneM. lIpeoOpazoBaHue APOOHO-TMHENHBIX BBIPAKEHUM: CIOXKEHHE, YMHOXKXEHUE, ACJICHHUE.
Aneebpauueckas Opobw. Jlonycmumble 3HAUeHUs NEPEMEHHbIX 6 OpOOHO-pAYUOHANbHBIX ebipadcenusax. CoxpaujeHue
aneeopauveckux opooet. Ilpusedenue ancebpauueckux Opobeti K obwemy 3Hamenamento. [lelicmeus ¢ aneebpaudecKumu
O0poosSMU. CTLOJICEHUe, BbIUUMAHUE, YMHOMCEHUE, OelleHUe, 8036e0eHUe 8 CHEeNEeHb.

IIpeobpasosanue svipasicenuti, cooepicaujux 3HaK MOOYII.

KBaaparnblie kopHu

ApudmMernueckuil KBaJpaTHbI KopeHb. [IpeoOpa3zoBanue BbIpaKE€HUM, COAEpXKAIIMX KBaJpaTHbIE KOPHU: YMHOXXEHHUE,
JIEJICHNE, BBIHECCHHE MHOYKUTEISI 3-T10]1 3HAaKa KOPHSI, GHeCeHUe MHOMCUMens No0 3HAK KOPHAL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHHMs W KOpHS ypaBHEHHs. [Ipedcmaenenue o pasHocunvHocmu ypasHenui. Obnacmv onpedeneHus
ypagHenus (0oaacms 00Ny CMUMBIX 3HAYEHUL NePEMEHHOLL).

JIuHeiiHOe ypaBHEHUE U €r0 KOPHHU

Pemenue nuHeNHBIX ypaBHEHUU. Jluneiinoe ypasHnenue c¢ napamempom. Konuuecmeo kopuell AUHENHO20 VPAGHEHU.
Pewenue nuneiinvix ypaguenuti ¢ napamempom.

KBanpaTtHoe ypaBHeHHE U €0 KOPHU

KBanpathsie ypaBHenus. Hemonnble kBajipaTHble ypaBHeHUs. [IMCKpUMUHAHT KBaJIpaTHOTO ypaBHeHUs. DopMyiia KopHEH
KBaJIpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHue kBaapaTHBIX YpaBHEHUM:
UCIIOJIb30BaHUE (POPMYJIBI I HAXOXKICHUS KOPHEH, epagpuueckuii Memoo peuleHuss, pasilodceHue Ha MHOddcUumenu, noooop
KOpHeli ¢ ucnoiv3osanuem meopemvl Buema. Konuuecmeo «kopmeil K6aopammnozo ypagHeHusi 6 3a8UCUMOCU OM €20
ouckpumunanma. bukeadpamnvle ypagnenus. Ypasnenus, ceooumvle K AuHeUHbIM U keaopamuvim. Keaopamnvie ypagnenus c
napamempom.

/{po0HO-panOoHAIbHBIC YPABHECHUSA

Pemenne npocreimmx 1poOHO-TMHENHBIX YpaBHEHUN. Peuenue 0poOHO-payuOHANbHbIX YPABHEHUI.



Memoobl pewenus ypasHeHuil: Memoovl PABHOCUNbHBIX NPeoOpA308aHUll, MemoO 3aMeHbl NePeMeHHOU, 2paguiecKuti
Mmemoo. Hcnonv3oseanue ceoticms QyHKyuli npu peuleHuu ypagHeHull.

IIpocmeriwue uppayuonanvuvie ypasnenus euoa ./ (x) =a, | f(x) =/g(x) .

VYpaeuenus euoa x" = a .Ypasnenus 6 yenvix uucaax.

Cucrembl ypaBHeHH i

VYpaBHeHue ¢ JByMs TNepeMeHHbIMU. JIMHEHHOE ypaBHEHHE C JIByMs NEpeMEHHbIMU. [Ipsamas kax epaguueckast
uUHmMepnpemayus TUHeuHo20 YypagHeHus ¢ 08yMsl nepemMeHHbLMU.

[lonsaTHE cucTEMBI ypaBHEHUN. PellieHre CUCTEMBI ypaBHEHNU.

MeTtoibl penieHns CUCTEM JIMHEHHBIX YPAaBHEHUHN ¢ ABYMSI IEPEMEHHBIMU: epapuueckutl Memoo, Memoo C10HCeHUs, METO
MOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBeie HepaBeHcTBa. (CBOICTBA YMCIIOBBIX HEpaBeHCTB. IIpoBepka cCHpaBeIIMBOCTH HEPABEHCTB IpPU 3aJaHHBIX
3HAUYCHUSIX [IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporme M HecTporue HepaBeHCTBAa. Obnacmb onpeodeneHusi Hepagencmea (obracme
00NYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

Pemenne nuHEMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Pewenue xeaopammuvix HepageHcme: UCNOIb308AHUE CEOUCME U 2paduKra
K68AOpaAmMuyHoU YHKYUY, Memoo UHmMeps8aios. 3anucy peulenusi KeaopamHo20 HepageHcmad.

Pewenue yenvix u 0pobHO-payuoHantbHbIX HEPABEHCNE MEMOOOM UHMEPBATIOS.

CucremMbl HEPABEHCTB

CucrteMbl HEpPABEHCTB C OJHOM TNEpeMEHHOM. PellleHMe CcHUCTEM HEPABEHCTB C OJHOM NEPEMEHHOMN: JIMHEUHBIX,
keéadpamuulx. 1300paxkeHue pelieHnsi CHCTEMbl HEPaBEHCTB HA YHCIIOBOM MpSIMOiA. 3anKCh pEelICHUsI CUCTEMbI HEPABEHCTB.

DyHKIMHA

IHousiTHe pyHKIMU

JlexkapToBbl KOOpPAMHATHI HA IUIOCKOCTH. DOpMHUPOBAaHUE MPEACTABICHUN O METANPEIMETHOM MOHSATHUU «KOOPIUHATHDY.
Crioco6bl 3amanus GYHKIUN: aHATUTUYECKUH, rpadudeckuii, Tabmuuabiid. ['padux ¢ynkiuu. [Ipumepsr GyHKINN, TOTyYaeMbIX
B TIPOIIECCE HCCIIENOBAHUS DPA3JIMYHBIX PEATbHBIX IMPOIECCOB W PEIICHHs 3amad. 3HaueHue (QyHKIuM B Touke. CBoOICTBa
byHKIUA: 00JaCTh OMpENeICHUsI, MHOXKECTBO 3HAUCHUH, HYJH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, YEMHOCMb/HEUEMHOCMb,
MPOMEXKYTKHU BO3pACTaHUs U yObIBaHUS, HAaWOOJIbIlIee U HAaUMEHblIlee 3HaueHus. MiccnenoBanue QyHkiuu mo e€ rpaduxy.



IIpeocmasnenue 06 acumnmomax.

Henpepvienocmu ¢hynxkyuu. Kycouno 3adannvie gpynkyuu.

JIuneiinas ¢pyHkumus

CpoiicTBa 1 rpaduk TMHEHHOW QyHKUMU. YIIoBol ko3 duureHT npsmoii. Pacnonoxxenue rpaguka JuHeHON QyHKIMH B
3aBUCUMOCTH OT €€ yrjoBoro koddduimenta u cBOOOJHOTO wWieHa. Haxoowcoenue kodpuyuenmos nunetiHot @yHKyuu no
3A0AHHBIM YCIO0BUAM. NPOXOHCOEHUe NPAMOU Yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOXHCOeHUe NpSMOU udepes
OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOU.

KBagparnunas pynkuus

CpoiictBa u rpaduk kBagpatnuHou (QyHkiuu (napabdomna). [locmpoenue epaghuka xeadpamuunou QYHKYuU no mMouyKam.
Haxoxxnenue Hynel KBagpaTUYHOW (QYHKIUU, MHOMCECMEA 3HAYEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKOS8
MOHOMOHHOCIU.

OO0paTHasi IPONOPUHOHAIBHOCTH

k
ky=

CroiicTsa Qynkuun ¥ =—-  x. [umepbona.

I'pagpuku  gynkyun. Ilpeobpazosanue epagurxa Gynkyuu Yy =/f(X) ona nocmpoenus epaguxos Gynkyuii 6uoa
y=af (kx+b)+c,

. k
I pachuxu ¢hynxyuii y=at—, y=-x,y=Ux, y=ll.

IMocaenoBaTeIbHOCTH M MIPOTPECCUH

UucnoBas mocienoBareibHOCTh. [IprMepsl YHCIOBBIX MOCIEAOBATEIBHOCTEN. DBECKOHEUHBIE NOCIEA0BATEIbHOCTH.
Apudmernueckas nporpeccus v e€ cBoicTBa. ['eoMerpuueckas nporpeccus. Dopmyna odweco uieHa u cymmovl n Nepebix 41eH08
apughmemuueckoul u ceomempuyeckou npoepeccuii. Cxo0auasncs ceomempuiecKkas npocpeccus.

Pemenne TeKCTOBBIX 33124

3agaum Ha Bce apuMeTHIECKUE 1eHCTBUSA

Pemenne TekCTOBBIX 3a7ad apupMeTHUECKUM crocoboM. lcrmonb3oBaHue TaONUIl, CXEM, YEPTEeXeM, APYruX CpelCTB
MPEJICTABJICHUS JaHHBIX TIPU PEUICHUU 33/1a4H.

3amaum Ha IBHKeHHE, PA0OTY M MOKYIIKH

AHaM3 BO3MOXKHBIX CHUTyalliii B3aMMHOTO PAaCIOJOXKEHUSI OOBEKTOB MPH HMX JIBM)KCHUH, COOTHOIICHHS OOBEMOB
BBITIOJTHAEMBIX paOOT IIPU COBMECTHOU padoTe.

3aja4um HA YaCTH, 10U, PO EHTHI



Pemienue 3a7ay Ha HaXOX/I€HHWE YAaCTH YMCIIA U YUCIA MO ero yacTu. PemieHue 3a1ay Ha NpoleHTsl U Aoiu. [lpumenenue
MIPONIOPUUN NPU PEIIEHUH 3a]1a4.

Jlornueckue 3a1auu

Pemenue noruueckux 3agad. Peutenue nocuueckux 3a0ay ¢ nomMowsio 2pagos, maobauy.

OcHoBHbIE MeTO/IbI PelleHus] TEKCTOBbIX 3a1a4: apupMeTUYeCKUil, anredOpandeckuid, nepedop BapuaHToB. [lepsuunsie
npeocmasienus 0 Opyeux Memooax peuleHus 3a0ay (ceomempuieckue u epaghuiecxkue memoowl).

CraTuCcTHKA U TeOpHUsl BEPOATHOCTEI

CraTucruka

TabnuuHoe W rpaduyueckoe MNPEACTABICHHE JIaHHBIX, CTOJIOUaThie M KpPYroOBbIE AMAarpamMMmbl, rpaduku, MPUMEHEHUE
TuarpaMM U TpaduKoB JUIsl ONMMCAHUS 3aBUCUMOCTEH peasibHbIX BEJWYWH, U3BJIeueHHWe MHGOpMalMKU U3 TaOIHI], TUarpaMMm U
rpadukoB. OnucareabHble CTATUCTUYECKHUE TOKA3aTeNIM YUCIOBBIX HAOOPOB: cpeHee apumeTnieckoe, Meouana, Haunbobliee u
HaWMeEHbIIIee 3HaYeHH. Mephbl pacCenBaHUs: pa3Max, OUCHePCUs U CMAHOApPMHOe OMKIIOHEHUe.

CnyuaiiHasg M3MEHYMBOCTh. VI3MEHUMBOCTH NpPU U3MEpEHUsX. Pewarowue npasuna. 3aKOHOMEPHOCMU 8 USMEHYUBHIX
BENUYUHAX.

Cayuaiinbie coObITHS

CrnyualiHble ONBITHI (SKCIIEPUMEHTHI), 3JEMEHTApHbIE CllydailHble COOBITHS (UCXOIbl). BepoATHOCTH 3IeMEHTapHBIX
coObIThil. COOBITHSI B CIIy4alHBIX SKCIIEPUMEHTAX U OJIaronpusATCTBYIOUIME 3JIEMEHTAapHbIE COOBITHA. BeposTHOCTH CilydailHbIX
coObITHH. OTBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU. Kiaccmueckre BepOSTHOCTHBIE OTBITHI C MCTIOIh30BAHUEM
MOHET, KyOUKOB. [Ipeocmasnenue cobvimuii ¢ nomowwto ouazpamm unepa. Ilpomueononodxcuvie codovimus, obveouHeHue u
nepeceuenue coovimuil. Ilpasuno croocenus eeposmuocmeti. Cnyyaiinsii 6b100p. llpedcmagnenue sxcnepumenma 6 gude depesa.
Hezasucumvie cobvimus. Ymnoowcenue eeposmuocmeti Hezagucumvix cobvimuil. [locnieoosamenvuvie He3agucumvie UCHbIMAHUAL.
[IpencraBienre 0 HE3aBUCUMBIX COOBITHSX B KU3HHU.

Inemenmuvt KOMOUHAMOPUKU

IIpasuno ymuooxcenus, nepecmanosru, pakmopuan yucia. Covemanus u yucio covemanuu. Qopmyna wucia coiemaHuii.
Tpeyzonvnuk Ilackans. Onvlmsl ¢ OONLUWUM YUCTIOM PABHOBO3MONCHBIX IIIEMEHMApPHbIX cOObimull. Buiuucienue eeposmnocmetl 6
ONnbIMax ¢ npumeHenuem KomounamopHuolx gopmyn. Ucneimanus bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuil 6 cepuu
ucnvimanuu bepuynnu.

Cnyuaiinoie genuuunsl

3HakomMcmeo co CAYYAUHLIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CHyYaunwlx eenuuud. Pacnpeodenenue
seposmuocmeu. Mamemamuyeckoe oxcudanue. Ceoticmea mamemamuieckozo odxcudanus. [lonamue o 3axkone 601bWUX YUCE.



Hszmepenue seposimnocmen. [lpumenenue 3aKoHa OOIbUUX YUCEN 8 COYUONLO2ULU, CIMPAXO08AHUU, 8 30PABOOXPAHEHUU, 0DeCneyeHUU
Oe30nacHocmu HaceleHUs 8 Ype368bIYAUHbIX CUMYAYUSIX.
HcTopust MaTeMaTHKH

Bosnuuxnosenue mamemamuxu kax Hayku, smanvl eé pazeumus. (OcHoeHble pazdenvl mamemamuxu. Buioarowuecs
MamemMamuKky U ux 6Kaao  pazeumue HayKu.

beckoneunocms mnoorcecmea npocmwix uucen. Hucna u onunvl ompeskos. Payuonanvhvie uucna. Ilompebuocms 6
uppayuonanvrulx yucnax. [llkona Iugpaecopa

3apoocoenue aneedbpuvl 6 neopax apugmemuru. An-Xopesmu. Poowcoenue oykeennou cumeonruxu. 11.@Pepma, @. Buem, P.
Hexapm. Hcmopus eéonpoca o Haxodxicoenuu opmyl KOpHEU aneeOpaudeckux YpasHeHuil cmeneweu, Oonvuiux uyemsvipéx. H.
Tapmanvs, [oc. Kapoano, HX. Abens, 3.1 anya.

llosenenue memooa KoopouHam, NoO360JAOWE20 NEPesOOUMb ceoMempuyeckue 00beKkmol Ha A3biK aneedpul. llossnenue
epaghuxos gpynxyuil. P. [lexapm, I1. Depma. Ilpumepol paznuunvix cucmem KoopouHam.

3aoaua Jleonapoo Iluzanckoeo (@ubonawuu) o kporukax, yucia Quoonauuu. 3adaua o waxmamuou oocke. Cxooumocms
2eomempudecKkou npocpeccuu.

Ucmoku meopuu eepossmuocmeti. cmpaxogoe oOeno, azapmuvle uepvl. 1I. @epma, b.Ilackans, A. Bepnynu,
A.H.Koamozopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: JIL.unep. H.U.Jlobauesckuui, 11.J1.Yebviwes, C. Kosanesckas,
A.H.Koamozopos.

Mamemamuxka 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuieckux u Ha8U2ayKux HAyK, pazeumue pocCuticko2o guoma,
A.H.Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.

TEMATUYECKOE IIVTAHUPOBAHMUE.

7 kaace
Ne Tema KoanvecTBO
4acoB
1 MaremaTudeckuii si3pIKk. MateMaTudeckas MoAeib 13
2 JIuneiinas QyHKUUS 12
3 CucTembl IBYX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMHU 11
4 CteneHb C HaTypaJIbHBIM MOKA3aTeJIEM U €€ CBOMCTBA 9
5 Onnowiensl. Oniepaliuy HaJl OJJTHOWICHAMHU 7




6 Muorouiensl. Onepaiuu HaJl MHOTOWICHAMU 14

7 Pa3noxeHne MHOTOWIEHOB Ha MHOXKHUTEIN 17

8 | ®dynkumsy = x’ 9

9 [ToBTOpenue. Penienue 3aaau. 10
Hmozo: 102

8 kuace
Ne Tema KoaunyectBo
4acoB

1 Anrebpandeckue Ipoou 20

2 ®yrknus y =+/x . CBOHCTBA KBaPAaTHOTO KOPHS 18

3 Ksanparuunas ¢dynkuus. OyHkuus y =§ 17

4 KBanpatHble ypaBHEHHUs! 19

5 HepaseHncTna 15

6 [ToBTOpenue. Penienune 3aaau. 13
Hmozo: 102

9 kJacc
Ne Tema KoaunyectBo
4acoB

| HepaseHncTBa ¢ ogHoM nepeMeHHoi. CHCTeMBbl B COBOKYITHOCTH HEPABEHCTB 16

2 CucTtemMbl ypaBHEHUN 15

3 Uwncnobie GyHKITUU 25

4 [Iporpeccun 16

5 DneMeHThl KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOSTHOCTEN 12

6 [ToBTOopenue. Penienue 3agau 18

Hmozo:

102




TEMATUYECKOE IINTAHUPOBAHUE
C ONPEJEJEHUEM OCHOBHBIX BUJOB YYEEHOM JIEATEJIBHOCTHU

TemaTnueckoe MIaHUPOBAHUE peaTu3yeT OJUH U3 BO3MOXKHBIX TOJXOJ0B K PACIPEICIICHNI0 N3Yy9aeMOro Marepraia JHHAN
yueOHO-MeToarueckux komiuiekcoB (YMK) «Anredpa» (aBrop MopakoBuu).

OHO He HOCUT O0053aTENIbHOTO XapakTepa W HE HCKI0YaeT BO3MOXKHOCTEW WHOTO paclpeaeieHus] COJACpXKaHMUs.
CocraButenu pabouux MporpaMM MOTYT IO CBOEMY YCMOTPEHUIO CTPYKTYpPUPOBATh YYEOHBIA Marepuan, ONpeneisTh
MOCJIEIOBATENIbHOCTD €T0 N3Y4YEeHUS], pacIupeHusi 00beMa CoJepKaHuUs.

B mnpumepHoM TeMaTHYEeCKOM IUTAHHMPOBAHWU pa3leiibl OCHOBHOTO COJEp>KaHUA pa3OMThl Ha ydeOHbIE TEMbl B
MOCJIEZI0BATENIbHOCTH X U3yUEHUS N0 yUeOHUKaM:

- Anrebpa. 7 xmacc. B 2 u. U 1. YueOnuk nmst yuarnuxcs o6imeodpasoBarenbHbix yupexaenuii / A.I'. MopakoBud. — M :
Mmuemo3suna, 2013. — 175 c. : nn.

- Anrebpa. 8 ximacc. B 2 u. U 1. YueOHuk nist yyanuxces o0meoopazoBarenbHbIX yupexaenuii / A.I'. Mopakosud. — M :
Muemo3suna, 2013. — 215 c. : un

- AnreOpa. 9 xnacc. B 2 u. Y 1. YueOHuk s yyanuxcs o0ueodpasoBarenbHbIx yupexaenuid / A.I'. Mopakosuy. — M :
Mmuemo3suna, 2013. — 224 c. : un

7 KJj1ace
Howmep Tema ypoxka 3y [lara Jlomamuee 3aanue IIpumeuanue
ypOKa

I'maBa 1 MareMmarndeckui sI3pIKk. MaremaTrnueckast MOJE/Ib mwiaH | gakr

(14

4acoB)

1-3 Yucnossle U OnepupoBarb nonstusamu: | 3.09 | 3.09
anreOpandyeckue | HaTypaJlbHOE YHCIIO, 11eJioe uncio, | 5.09
BBIPAKCHUS 0OBIKHOBEHHAS npo0b, | 6.09

4 Yo Takoe necaTudHas JpoOb, CMelIaHHas
MaTeMaTHYeCKUil | IpoOb,  palMOHAJIBHOE  YHUCIIO,




SA3BIK

5-7

Yt1o Takoe
MareMarnueckas
MOJIEJIb

8-11

JIunennoe
YpPaBHEHUE C
OJTHOM
TIEPEMEHHOU

12-13

Koopaunatnas
psiMast

14 KonTtponbsHas padora Ne 1

BoInonHATH HECJIOXKHbBIE
npeoOpa3zoBaHus JJIs BBIYUCICHUS
3HAQUYEHWM YHUCIIOBBIX BBIPAKECHHM,
BBITIOJIHATh HECJIOXKHbBIE
npeoOpa3oBaHus HEJTbIX
BBIPAKEHUMN: PAaCKpbIBaTh CKOOKH,
OPUBOJIUTH TOJIOOHBIE CllaraeMbIe;
OnepupoBars Ha 0a30BOM YpOBHE
HNOHATUSAMU: PAaBEHCTBO, YHCIIOBOE
PaBEHCTBO, YypPaBHEHHUE, KOPEHb
YpaBHEHUS, PEIICHUE ypaBHEHUS;
IPOBEPSATh, SBISETCA JIM JAHHOE
YUCIIO  PEIICHHWEM  ypaBHEHMS;
COCTaBJIATh IUTaH pereHus
3a/1a4d; BBIIEIATh ATANbl pELICHUS
3a/1a4M; UCCIEN0BAaTh MOJYYEHHOE
peleHne 3a1aun

['maBa 2 | Jluneinas QpyHkuus

(129acoB)

15-16 KoopavnnaTtHas CocraBisiTh W pemiarb
IIJIOCKOCTh JIMHEWHBIE YpPaBHEHUS pu

17-19 Jluneitnoe pELIEHNM 3aJ1a4, BO3HUKAIOUIUX B
YpaBHEHUE C | Ipyrux  yueOHBIX MpeaAMETax;
IBYMS HAXOIUTh 3HaYeHUE (YHKIIUU TIO
MEPEeMEHHBIMM U | 3aJaHHOMY 3HAYCHUIO apryMEHTa;
ero rpadguk HaxXOJUTh 3HAYEHUE apryMEHTa IO

20-22 JInnenHas 3aJlaHHOMY 3HAYeHUIO0 (QYHKIUU B
byHKIUA U ee HECIIOKHBIX CUTYyalUsIX;
rpadux ONPENEIATH MOJIOKEHUE TOUKU IO

23-24 JInnenas e€ KOoOpAMHATaMm, KOOPIAWUHATHI




byHKIMA Y = kx

TOYKM TII0 €€ TIOJIOKEHUIO Ha

25 B3aumHuoe KOOPJIMHATHOM  IUIOCKOCTH; IO
pacrnoJyioKeHue rpaduKy ~ HaXoAUTh  OO0JIACTh
rpadukoB OINpEICIICHHUS, MHOECTBO
JTUHEHHBIX 3HAYEHUH, HYJIH dyHKITHH,
byHKIUH MPOMEXKYTKH  3HAKOIOCTOSHCTBA,

26 KoutposbHast padota Ne 2 | IDOMEXYTKM ~ BO3pacTaHus U

yOBIBaHMS, HauOoJIbIIICe u
HauMEHbIIIee 3HAYeHUs: (QYHKIIUU;
CTpoUTh  rpaduk  JMHEUHOUH
(bYHKIIUU; TIPOBEPATH, SBIACTCA

aM  JaHHBIM Tpaduk Tpaduxom
3aaHHON (PyHKIHMHM (JIMHEWHON);
OTIpE/ICTIATh npuOTKEHHBIE
3HAYeHUS  KOOPAWHAT  TOYKH
nepecedeHus rpadukoB GyHKIUH.

I'maBa 3 Cucrembl [ByX JIMHEWHBIX YpPaBHEHUW C JABYMs

(11yacoB) | nepeMeHHBIMHU

27-28 OcHoOBHbIE Pemate  cucTtemMbl  HECIOXKHBIX
IIOHSATHUS JMHEVHBbIX yPaBHEHUW; pellarh

29-31 Merton CHUCTEMbI HECJIOKHBIX JIMHEHHBIX
MO/ICTAHOBKH YpaBHEHHM, HaXOAUTh 3HAUYCHHE

32-33 Meron GyHKIUN o 3aJaHHOMY
anre0paMyecKoro | 3HAYEHUIO apryMeHTa; HaXOIUTh
CIIOKEHHUSI 3HAYECHUE aprymeHTa o

34-36 Cucremsl 1ByxX 3aJlaHHOMY 3HAY€HUIO0 (QYHKIUU B
JIMHEHNHBIX HCCJIOXKHBIX CUTyalusax;
ypaBHeHI/Iﬁ C OIPCACIIATL ITOJIOKCHHUEC TOYKHU I10
IBYMSI e€ KoopAauMHATaM, KOOPJAMHATHI

INCPCMCHHBIMHA

TOUKH TII0 €€ TIIOJOKEHHUIO Ha




KaK
MAaTeMaTU4ECKUe
MOZEIIH
pealIbHBIX
CUTYyallU

37 KontponbHas padora Ne 3

KOOPAWHATHOMU IUIOCKOCTH;
CTPOUTH rpaduKk  JUHEHHOU
GyHKIMM; TPOBEPSThH, SABISIETCS
AU JaHHbIM Tpaduk TpaduKom
3aJIaHHON  (DYHKIIUU  JIMHEWHOM;
ONPEIENSTh MPUOTKEHHBIC
3HAQUEHUs]  KOOPJUHAT  TOUKH
nepecevyeHust rpadukoB QyHKIUIH;
VCIIOJIb30BaTh CBOMCTBA JIMHEMHON
byakuun u  ee rpaduK TIpU
pelmeHun  3ajad = U3 JIpYTux
y4eOHBIX  TPEIMETOB;  peIlaTh
HECIIOKHBIE ~ CIOKETHBIE — 3aJaud

Pa3HBIX TUTIOB Ha BCE
apudmeTnueckue JCUCTBUS,
8LINOIHANMD OYEeHK)
npasoonoooousi  pe3yibmamos,
nomyyaemvlx npu  peuieHuu

cucmem JUHEeUHbIX YPAGHEeHUl npu
peuwierHuu 3a0ay Opyeux y4eOHvix
npeomemos; Cmpoums epapuxu
JIUHEUHOU YHKYUL, COCMABISAMb
VPasHeHus npAMou no 3a0aHHbIM
VCI08UAM: NPOX0Osuell uepes 08e
MOYKU c 3a0aHnbIMU
KOOpOUHamamu, npoxoosujeu
yepes OanHy10 MOYKY u
napanienbHou OaHHOU NPAMOU

I'maBa 4
(9 yacoB)

CreneHb ¢ HaTypaJbHBIM [MOKA3ATENEM U €€ CBOMCTBA




38-39 Yrto Takoe BreinonansaTe HECJIO)KHBIC
CTEIIEHb C npeoOpa3oBaHus JIJIsl BIYUCICHUS
HATypaJIbHBIM 3HAYEHUN YHUCJIOBBIX BBIPAXKECHUU,
1OKa3aresieM coepKaIInX CTEIIEHU c

40 Tabnuna HaTypaJbHbIM MOKa3aTelieM;
OCHOBHBIX BBITIOJTHSTh HECJIOKHBIE
CTEIICHEN npeoOpa3oBaHus HEJTBIX

41-43 CaoiicTBa BBIpOXCHUHN: pacKpbIBaTh CKOOKH,
CTEIIEHU C IPUBOJIUTH TOJIOOHBIE ClIaraeMbIe;
HaTypajibHbBIMU BBITIOJIHSTh HECIIOXKHbBIC
MoKa3aTeIsIMu npeoOpa3oBaHus IS BBIYUCICHUS

44-45 VMHOKEHHE U 3HAYEHUN YMCIIOBBIX BBIPAKEHHM,
eJIeHue COoACPIKAIIUX CTCIICHH C
CTEIEHEN C HaTypaJbHbIM MIOKA3aTCJICM,
OJIMHAKOBBIM
1oKa3aresieM

46 Crenensb ¢
HYJIEBBIM
MOKa3aTelIeM

I'maBa 5 Opnounensl. Oniepanuu HaJl OTHOWICHAMU

(7 yacoB)

47 [TonsiTue Onepuposamu NOHAMUAMU
OJIHOYJIEHA. cmeneHnu c HAmMypatbHuIM
CrangapTHbId noxkasamesnem; onepuposamso
BHJI OJTHOWICHA NOHAMUAMU. BbINOJIHAMb

48-49 Cnoxenue u npeobpazo6anusl yenvlx
BbIYMTAHUE BbIPANCEHULL.! oeticmeust c
OJIHOWICHOB OOHOUIeHAMU (cnoorcenue,

50-51 VYMHOKEHHE 8bIUUMAHUE, YMHOJICEHUE).

OJHOYJICHOB.




Bo3Benenue
OJHOYJICHA B
HaTypaJibHYIO
CTEIICHD

52

Jlenenue
OJIHOYJICHA Ha
OJIHOYJICH

53 KontposbHas padora Ne 4

I'maBa 6 MHorousnensl. Oniepaliuy HaJ, MHOTOYJIEHAMHU
(14gacon)
54 OcCHOBHBIE BreimoaHATh HECJIOKHBIC
MTOHATHS npeoOpa3oBaHus LIEJIBIX
55-56 Cnoxenue n BBIpOXXEHUHN: pacCKphIBaTh CKOOKH,
BBIYMTAHHUE MPUBOUTH TOJIOOHBIEC ClIaraeMble;
MHOT'OYJICHOB BBIIIOJIHATH npeodpa3oBaHus
57-58 YMHOXEHUE LEJIBIX BBIPAKECHUMN: JIEUCTBUSA C
MHOTOYJICHA Ha OJIHOWIECHAMH (crnoxenwue,
OJHOYICH BBIYUTAHHE, YMHOXCHHE),
59-61 VMHOXEHHE JICUCTBUS C MHOI'O4YJI€HAMU
MHOTOYJICHA Ha (cioxeHue, BBIUMTAHUE,
MHOTOWJICH YMHOXEHHE); BbINOIHAMb
62-65 Dopmyisl Dpasiodicenue  MHO20UNIeHO8  Ha
COKPAIIEHHOTO MHOXMCUMenU OOHUM U3 CNOCODO08:
YMHOKCHHUS 6blHEeCeHUue 3d CKO6Ky,
66 Jenenue 2PYNNUPOBKA, 8blOEISIMb KBAOPAm
MHOTOYWICHA HAa CYMMbL U PA3ZHOCMU OOHOYIEHOB8,
OIHOUWIEH BbINOJIHANMb npeobpazo6aHusl

67 KonrposnbHas padora Ne 5

aneeOpauyecKux BblpadceHull npu
peuwteruu 3a0ay Opyeux y4eOHvix
npeomemos peulamsv  YypPasHeHUs.




cnocobom DPA3N0HCEHUS Ha
MHOXMCUMEIU.

I'maBa 7 PaznoxxeHne MHOTOYICHOB Ha MHOXKHUTEIIN

(179acoB)

68 Yro Takoe BreImoaHATh HECJIOKHBIC
paslioKeHue npeoOpa3oBaHus 1IEJTBIX
MHOTOWICHOB Ha | BRIPXKCHHUM: PacKpbIBaTh CKOOKH,
MHOKHTEIIH IPUBONTH TOJIOOHBIEC ClIaraeMble;

69-70 Brinecenue BBITIOJIHSTh npeoOpa3oBaHus
o0mero LEJIBIX BBIPAKEHHUHN: JIEUCTBUS C
MHOKHTEJIS 32 OJHOWICHAMH (crmoxeHwue,
CKOOKH BBIYUTAHUE, YMHOXEHHE),

71-72 Cnoco0 TEeUCTBUS c MHOTOYJICHAMH
TPYIIUPOBKHU (cmoxeHue, BBIUHTAHUE,

73-76 Paznoxxenue YMHOXKEHHE); BbINONIHAMb
MHOTOYJICHA Ha pasnoxceHue  MHO20YIEHO8  Ha
MHOXHUTEIIH C MHOXMCUMeENU OOHUM U3 CNOCODO8:
TOMOIIIBIO 8blHeceHue 3a CKOOKY,
bopmyn 2PYNNUPOBKA, 8bLOEISIMb KBAOPAm
COKPALIEHHOIO CYMMbL U PA3HOCIU OOHOYLEHOB,
YMHOKCHUS BbINOIHANMb npeobpazo6aHusl

77-79 Paznoxenue AneedopaudecKux BblpaddceHutl npu

MHOTOYJIEHA Ha
MHOXHATEIHN C
IIOMOILIBIO
KOMOMHAIIUI
Pa3IUYHBIX
IPUEMOB

80 Kontponbnast pabota Ne 6

81-83

\ CoxkparlieHue

peuteHuu 3a0a4 opysux y4eOHulX
npeomemos peulamsv YpasHeHUs

cnocobom PA3N0HCEHS] Ha
MHOXMCUmMeNnu; UCII0JIb30BATh
dbopmyIbl COKpAILIEHHOTO
YMHOXEHHSI  (KBajgpaT CyMMHBlI,
KBaJpaT  pa3HOCTH,  Pa3HOCTb
KBapaToB) Uil yHPOUIICHUS




anreOpanyecKnxX | BHIYUCICHUHN 3HAYCHU U
npoOei BBIpaKCHUH; BBITIOJIHSITh
84 ToxnecTBa HECJIO)KHBIC npeoOpa3oBaHus
JIpOOHO-TMHENHBIX  BBIPAXKEHUM;
0811a0emb OCHOBHLIMU Memooamu
peuleHus  CIOJCemHblX — 3a0au.
aneebpauieckul,
I'maa 8 | ®yHKIuUA y = x°
(9 yacoB)
85-87 DyHKIMA Y = X’ U HaXOJIUTh 3HA4YCHUE
ee rpaduk apryMeHra o 3aIaHHOMY
88-89 ['paduueckoe 3HAYEHUIO (PYHKIIMU B HECIIOKHBIX
pelieHue CUTYaIUsIX; OnpeesATh
ypaBHEHUI MOJIOKEHUE  TOYKH 1Mo €€
90-92 Uto 03Hayaer B KOOpJIMHaTaM, KOOPAMHATHI TOYKHU
MaTeMaTukKe o eé MIOJIOKEHUIO Ha
3anuch y = f(x) KOOPAMHATHOM  IUIOCKOCTH; MO
93 KonTponsHas pabora Ne 7 | rpaduky  Haxomuth  001acTh
ONpeeNCHuUs], MHOECTBO
3HAYEHHUI, HYJIU byHKIUH,
MPOMEKYTKH  3HAKOIOCTOSHCTBA,
NPOMEXKYTKH  BO3pacTaHusi W
yObIBaHUS, SR (TISIES u

HAaMMEHbIIIEE 3HAUYCHUSI (PYHKIUU;
MPOBEPSTH, SIBIACTCS JIM JIaHHBIN
rpaduk  rpaduKoOM  3aJlaHHOU
byHKIMH KBaAPaTUYHOM,
UCII0JIb30BaTh TpauKku peaabHbIX
IPOLIECCOB W 3aBUCUMOCTEH ISt
OTIPEJICIICHHUSI ux CBOICTB




(HamOoNpIIME W  HaUMEHBIIUE
3HAYECHMUS, IPOMEKYTKU
BO3pACTAHUSA 151 yObIBaHUS,
o0JacT  MOJOXKUTENbHBIX U
OTPULATENbHBIX 3HAYEHUH U T.II.);
ONPEIENSTh NpUOTKEHHBIE
3HAYEHUS  KOOpAMHAT  TOYKH
nepecevyeHust rpadukoB QyHKIUIH;

onepupoeamntob NOHAMUAMU
cmenenu C HamypajlbHbIM
nokasameiem, onepupoeantob

NOHAMUAMU. QbyHKI/[uOHa]ZbH(Jﬂ

[ToBTrOpenue. Pemenue 3aaau. UToroBast KOHTpoJibHasi pabota

9 ypokoB
Hroro 102 ypoka
8 ku1acc
Howmep Tema ypoxka 3y Hara ypoka | [lomainee 3ananue
ypoKa [Ipumeyanue
[maBa 1 | AnreOpamdeckue qpoou mwiad | (akr
(20
4acoB)
1 OcHoBHble noHsTHs | [IpeoOpazoBanue JIpOOHO-
2-3 OcHoBHOE JIMHEWHBIX BBIPAXKEHUM:
CBOICTBO CIIOKEHHUE, YMHOXKEHHE,
anreOpandeckomn JEJICHUE. Aneebpauueckast
apoou 0po0w. Jlonycmumvie
4-5 Cnoxenue u 3HAQYeHUs1  NEePeMEHHbIX 8
BBIUNTAHUE OpOOHO-PAYUOHATLHBIX
anredpandecKux gvipadicenuax.  Cokpawenue




npobeii ¢
OJIMHAKOBBIMHM
3HaMEHATeIIMU

6-8 Cnoxenue n
BEIYMTAHUEC
anreOpanyecKux
apobeit ¢ pa3HBIMU
3HaMEHAaTEIISIMU

9) KontposbHas padora Ne 1

10-11 YMHOXEHUE U
TICJICHNE
anreOpanyecKux
TpoOei.
BozBenenue
anreOpanyecKux
npoOeli B CTeneHb

12-14 [IpeobpazoBanue
parmoOHAIbHBIX

BBIPAKCHUU

15-16 ITepBbie
MpEeACTaBICHUS O
pelieHuun
palMOHAIbHBIX

YpaBHEHUU

17-19 CreneHs ¢
OTPULIATEIILHBIM

I10Ka3aTCJICM

20) Kontposnbhas pabora Ne 2

aneebpaudecKux opobel.
Ilpusedenue ancebpauveckux
opobell K oowemy
3Hamenamento. J[leticmeusi ¢
aneebpaudeckumy  OpooAMU:
clodicetue, gvluumanue,
VMHOXMCeHUe, Oesenue,
8036e0eHuUe 8 cmeneHw.
CreneHb C EJIBIM
MOKa3aTeseM.

I'naBa 2
(184acoB)

®ynkius y =+/x . CBoiicTBa KBaAPATHOTO KOPHS




21-22

ParnmonannHbIC
qucia

23-24

ITonsarue
KBaJ[PaTHOTO KOPHS
3
HEOTPHULIATEIILHOTO
Yyucia

25

HNppaunonanbHbie
qyucia

26

MHO0XeCTBO
IIENCTBUTEIILHBIX
qucen

27-28

OyHKIUA y = Jx ,
€e CBOMCTBA U
rpaduk

29-30

CaoiicTBa
KBaJIpaTHBIX KOPHEU

31-34

[IpeoOpazoBanue
BBIPaKCHUM,
COJIEPIKALUX
OIepaLuo
U3BJICYCHUS
KBaJIPATHOTO KOPHSI

35) KonTponbhas pabora Ne 3

36-38

Monyiib
IIEUCTBUTEIILHOTO
yucia

MHOX€ECTBO  palMOHAIBHBIX
quces. CpaBHeHue
parmoHATBHBIX qHCell.
JleficTBUsS ¢ panuoHaTbHBIMU
YHCIIAMH. lIpeocmaenenue
PAYUOHATILHO2O yucna
0ecAmu4HOl 0poobIO.
[lonsiTue  WUPpPALMOHATBLHOTO
quCla. PacnioznaBanue
UPpalMOHATIBHBIX YHCEJL.
[Ipumepsl  gOKa3aTenbCTB B
anredpe. VppanmoHaIbHOCTD
gpcna 2. IlpumeHenme B
TE€OMETPUHU. Cpasnenue
UPPAYUOHATILHBIX yucer.
Mmnooicecmeo

0elcmeumenbHuLx
Apupmernueckuit
KBaJpaTHbIN

Vpasnenus  euoa - x"=a.
Tpaguxu  @ynxyuii:  y=+/x.
Uccnenoranue dhyHKIUM 10 €€

yucei.

KOpEHb.

rpaduky. [IpeobpazoBanue
BBIPAKCHUH, COJIepKAIINUX
KBaJIpaTHbIC KOpHHU:
YMHOXEHHUE, JieJIeHue,

BHIHECEHUE MHOMXUTENIA U3-
IO/l 3HAKa KOpHS, 6HeceHue
MHOXMCUMeNnsi N00 3HAK KOPHSL.
Ilpocmetiwiue




uppayuoHalbHble  YPABHEHUS

suoa f(x)=a,
Slx) =yg(x).
becxoneunocms  mnoocecmesa
NPOCMbIX yucerl.
Payuonanvuule yucia.
Ilompebnocmo 8
UPPAYUOHATILHBIX yucnax.
Yucna u OnuHbl  ompe3Kos.
Ilxona Ilugacopa
Tiene 5 Keanpatnunas ¢yHkius. OyHkmus y = K
(17g9acoB) ] x
39-41 Ddynkims y = kx’, CpoiictBa u rpadux
€€ CBOMCTBA U KBaJpAaTUYHON byHKIUU
rpaduk (mapa6oma). Ilocmpoenue
42-44 DyHKIms = k ee epaghuxa K8AOPamMu4HoLl
x QyHKkyuu no MOYKAM.
CBOMCTBa U Fpa(i)I/IK Haxoxnenue HYyJIEU
45) KontposbHas pabota Ne 4 | kBagpaTHIHOI byHKIUY,
46-47 Kak moctpouth MHOMHCECmea 3HAYeHUl,
rpaduk QyHKIUU Y | BPOMENCYMKOB
= f(x+1), ecnm 3HAKONOCMOSHCMEA,
W3BECTEH Tpadux NPOMEIICYMKO8
byHkuuu y = f(x) MOHOMOHHOCMU.
48-49 Kaxk nmoctpouts

rpadux GyHKUIUU Yy
= f(x) + m, ecnu
U3BECTEH rpadux

bynkmm y = f(x)

. k
CpoiictBa  (yHKIIUU y==.

['umepOomna. [Ilpeocmasnenue
00 aAcuUMnmomax.
Henpepuvienocmo QyuKyuu.




50-51 Kax noctpouts
rpaduk QyHKIUHU )
= f(x+[) + m, eciiu
U3BECTEH Tpaduk

bynkmm y = f(x)

52-54 OyHKIMS ) =
ax’+bx+c, ee

CBOMCTBA M rpaduk

55-56 ['paduaeckoe
pelieHue
KBaJIpaTHBIX

YpaBHEHUI

57) KoutposbHas padora Ne 5

WccnenoBanve GyHKINH TIO €€
rpa¢uky. CBoiicTBa (yHKIIHIA:

o0nacThb OIIpEeeIICHNUS,
MHO>KECTBO 3HAYCHHH, HYIH,
MPOMEXKYTKH
3HaKOIOCTOSTHCTBA,

YEMHOCMb/HEeYEMHOCMb,
MPOMEXYTKHA BO3pacTaHusi U
yObIBaHUS, HauOoOJbIIee U
HaVMEHbLIEE 3HAUCHUS.

I'maBa 4

KBagparHsie ypaBHEHUS

(194acoB)
58-59 OcHoBHble noHATHS | KBapaTHbIe ypaBHEHUSI.
60-62 dopmyna KopHEN Hemnomnneie KBaJpaTHbIE
KBaJpaTHOTO ypaBHeHUS.  JIUCKpHUMUHAHT
ypaBHEHHSI KBaJpaTHOTO ypaBHEHHUS.
63-65 Panmonanbubie Konuuecmeo KopHeu
ypaBHEHHUSI K8AOpAmMHO20  VYPAGHEHUs 8
66) KontpospHas pabora Ne 6 | 3asucumocmu om e2o
67-70 ParmonanbHbIe OUCKPUMUHAHMA. dopmyna
ypaBHEHHS KaK KOpHEHN KBaJIPaTHOTO
MaTeMaTHUYEeCKHE ypaBHeHUs. Teopema Buema.
MOJIeNTH peanbHbIX | [eopema, obpamnas meopeme
CUTYaIUM Buema. Pemenne KBaJapaTHbBIX
71-72 Eme omHa opMmyna | YPABHCHHIL:  HCIIONB30BAHUE
KOpHeii dbopMyNbl  JUIST  HaXOXKICHUS

KBaJIPaTHOTO

KOpHEH, noodbop KopHeli c




YpPaBHEHHUSI

73-75

Teopema Buera.
Paznoxenue
KBaJPaTHOTO
TpexwieHa Ha
MHOXUTEU

UCnojlb306arnuem

Buema.
VPABHEHUS.
Penrenue

meopemul
Keaopammuoie

napamempom.

MPOCTEUIINX

JIPOOHO-TMHEHHBIX
ypaBHeHUH. Peuienue 0pobHo-

76) KontponwsHas padota Ne 7 | payuonanvHuix VPABHEHUU.
OCHOBHBIE METOJIBI PEIICHUS
TEKCTOBBIX 3a/ay:
anreOpanyecKuii. AHanuz
BO3MOXKHBIX CUTYaIU
B3aMMHOTO PacIoI0KEHUS
OOBEKTOB TPH WX IABUKCHUH,
COOTHOLIEHUS 00BEMOB
BBITIOJIHSIEMBIX ~ PaboOT  mpu
COBMECTHOM pabore.

I'maBa 5 Hepasencraa

(159acoB)

77-79 CaoiicTBa Yucnosble HEpPABEHCTBA.
YHUCJIOBBIX CaoiicTBa YHCJIOBBIX
HEPABEHCTB HEPABEHCTB. [TpoBepka

80-81 UccnenoBanue CIIPaBEJIMBOCTH HEPABEHCTB
byHKIUN Ha 0Py 3aJaHHBIX  3HAUYCHUSIX
MOHOTOHHOCTh nepeMeHHbIX. HepaBeHCTBO ¢

82-84 Pemenne nepeMenHo.  Crtporme m
JIMHEWHBIX HECTPOTHE HEPaBEHCTBA.
HEPaBEHCTB Obnacmy onpeoenenusl

85-87 Pemienue HepaseHcmaea (obnacmo
KBaJpaTHbIX 00Ny CMUMbIX 3HaueHul
HEPABEHCTB nepemMeHHOlL). [TpoBepka




88) KonTponphas pabora Ne 8

89-90 [TpubnmxeHHbIe
3HAYCHUS
IEUCTBUTEIILHBIX
Yyucell

91 CrangapTHbIN BU
Yyucia

CIIPaBCAJIMBOCTH HCPABCHCTB

IIPM  3aJaHHBIX  3HAYECHUAX
IIEPEMEHHBIX. Pemenue
JIMHEWHBIX HEPABECHCTB.
Cucrtembl HEpaBEHCTB C OJHOMN
MIEPEMEHHOM. Pemenne
CUCTEM HEPABEHCTB C OJHOM
TIEPEMEHHOM:: JIMHEWHBIX.
N3o06pakenue pelieHus
CUCTEMBbl  HEPAaBEHCTB  Ha
YUCJIOBOM MpPsAMOW. 3amucCh
peleHns CUCTEMBI
HEPABEHCTB. MHoxecTBo,
AJIIEMEHT MHOXECTBA, Nycmoe,
KOHeuHoe, beckoHneunoe

MHoxMcecmso. [1oAMHOXKECTBO.
OTtHoO1IEHUE
MIPUHAJICKHOCTH,
BKJIFOUCHMUS, paBEHCTBA.
[lepeceuenne u oOBEAMHEHHE
MHOXECTB. Ponb poccutickux
VUEHBIX 8 pazeumuu
mamemamuru. JL.unep.

[ToBTOpenue. Pemenne 3amau. Mtorosast KoHTpoibHas paboTa

(12 gacon)
Hroro: 102
9 kJ1acc
Homep Tema ypoxka 3y Jlara ypoka Jlomamuee 3a1anue [Ipumeyanue

ypoKa




I'masa 1 HepaBenctBa ¢ opnoii mepemeHHoil. Cuctembl ¥ | miaH | ¢akr
(1649acoB) | COBOKYITHOCTH HEPABEHCTB
1-3 JIuneitnbie n Hucnosblie HEPABEHCTBA.
KBaJ[paTHbIC CgoiicTBa YHUCJIOBBIX
HEPABEHCTBA HEPABEHCTB. [TpoBepka
4-8 PanmonanbHeie CIIPaBE/TMBOCTU HEPABEHCTB
HEpPaBEHCTBA IpU 33JaHHBIX 3HAYCHUSX
9-11 MHoxecTBa 1 nepeMeHHbIX. HepaBeHcTBO ¢
orepanuu HaJg HUMK | iepemeHHoil.  Ctporme u
12-15 Cucrtemsl HECTPOTHUE HEPABCHCTBA.
parroHaIbHBIX Obnacmo onpeoeneHus
HEPaBEHCTB HepaseHcmea (obnacmo
16) KonrpossHas paGora Ne 1 00Ny CmuMblX SHAUEHUI
nepemeHHOl). [TpoBepka
CIIPaBEIMBOCTU HEPABEHCTB
OpU  3aJIaHHBIX 3HAYCHUSX
[IEPEMEHHBIX. Pemenne
JIUHEHWHBIX HEPaBEHCTB.
CucteMbl  HEpPaBEHCTB  C
OJTHOU MIEPEMEHHOM.
Pemenue cucreM HepaBeHCTB
c OJIHOU IIEPEMEHHOM
JIMHEWHBIX. N3obpaxenue
pelieHus CUCTEMBbI
HEPABEHCTB HA  YHMCIOBOM
IpsAMOM. 3alKCh PELICHUS
CUCTEMBI HEPaBEHCTB.
MHOX€ECTBO, 3JIEMEHT
MHOECTBA, nycmoe,
KoHeuHoe, OeckoHeuHoe




MHOICECMBO.
[TogmuoxkecTBO. OTHOIIEHUE
MPUHAJJICKHOCTH,
BKJIFOUCHMUS, paBEHCTRBA.
[Tepecedenne u 00ObeTUHEHUE
MHOXECTB. Ponb poccutickux
VUEHBIX 8 paseumuu
mamemamuxu. JI1.Jiinep.

['naBa 2 Cucrtembl ypaBHEHUN

(154acoB)

17-20 OCHOBHBIE TTIOHSATHS, YpaBHEHHE C JByMH
CBSI3aHHBIE C NepeMEHHbIMU.  JIMHEWHOe
CUCTEeMaMu ypaBHEHUE Cc JBYMSI
YPaBHEHHI U NEpEMEHHBbIMU. [Ipsamasn kax
HEPaBEHCTB C ABYMs | epaghuueckas
ePEMEHHBIMU unmepnpemayus JIUHEeUHO20

21-25 Mertopp! penieHus ypasHeHus c 08yMs
CHUCTEM YpaBHCHUH | nepemeHHbIMU.

26-30 CucreMbl ypaBHEHMI [TonsTne CUCTEMBI
KaK MaTeMaTH4eCKHe | YPABHEHUN. Pemrenne
MOJIEJIA PealbHbIX CHUCTEMBbI YPaBHEHHUI.
CUTYaIU Metonasl pelieHus

31) KouTponbhas paborta Ne 2 CHCTEM JTMHENHBIX

ypaBHEHHUI c JByMSI

NEPEMEHHBIMU: epapuyecKutll
Memoo, Memoo  CLONCeHUS,
METO/I ITO/ICTAHOBKH.
Cucmemovl  1UHEUHBIX
VPaHeHUll ¢ napamempom.




I'maBa 3 Ywucnosbie GyHKITUU

(254acoB)

32-35 Onpenenenune JlekapToBbl KOOpAMHATHI Ha
gyrcnoBod GyHKIMHU. | Tiockoctu.  DopmupoBanue
Ob6nacth peCTaBIeHUN 0
oTpe/ieTICHUS, METanpeMETHOM  TOHSTHU
00J1acTh 3HaYEHUI «KOOPAUHATBI». Crioco6sl

36-37 CriocoOn! 3agaHus 3aJaHus byHKIMI:
byHKIIH AHAJIMTUYECKUU,

38-41 CpolicTBa QyHKIMii | TpaUUECKU,  TaOIMYHBIN.

42-44 Yerrble 1 HeueTHble | I paduk (ynknun. IIpumepst
byHKIMH (GyHKIMHA, TOMy4YyaeMbIX B

45) KontposbHas padora Ne 3 porecce UCCIICIOBaHUSA

46-49 CDYHKHI/II/I pa3siInYHbIX pCalIbHbIX
y=x"neN px MPOIIECCOB U PEIICHUs 3a/1a4.
cBojicTBa 1 rpaduky | SHAUCHNE (QYHKIUU B TOYKE.

50-52 OyHKIUH CaoiicTBa ¢QyHKIMH: 00nacTh
y=x"neN yx OTpe/eTICHUs,  MHOXECTBO
cBoficTBa i rpaduky | 3HAUCHHH, HyJ,

53-55 Dynkiusa ¥ = V3 ee | TPOMOKYTKH

3HAKOMOCTOSIHCTBA,

CBOICTBA U rpaduK

56) KontposnbHas pabora Ne 4

YEMHOCMb/HEeYEMHOCMb,

IPOMEXYTKH BO3pPACTaHUS H
yObIBaHMsI, HauOOJbIIEE M
HAaUMEHBIIIEe 3HAYCHHUS.
UccnenoBanue (GyHKIUU 10
e€ rpaduky. IIpedcmasnenue
00 ACUMNMOMAXx.
Henpepvisnocms  pynkyuu.
Kycouno 3adannvie pynxyuu.




IIpeobpazosanue  epagpuxa
pyHryuu y=f(x) on1s
nocmpoenus epagpuxos
Gyuxyuil euoa
y=af (kx+b) +c,

I'paghuxu Gyukyui

k
y=a+xT, y=\/;,y=3/;,

y=|x.

I'maBa 4 [Iporpeccun
(169acoB)
57-60 Hucnossle Hucnosas
MOCJICTIOBATENIbHOCTH | TTOCJIEI0BATEIbHOCTD.
61-65 Apudmernueckas [Tpumepsnl YUCJIOBBIX
nmporpeccus HOCIIEI0BATEIbHOCTEH.
66-71 I'eomeTpuueckas beckoneunsle
nporpeccus NOCJIEOBATEIbHOCTH.
72) Konrponbnas padora Ne 5 ApudpmeTnueckas
nporpeccusi U e€ CBOICTBa.
I'eomerpuueckas
IIPOIPECCHUSL. Dopmyna
obweco uneHa u cymMmvl n
nepevix YneH08
apughmemuueckoul
2eoMempudecKoll u
npoepeccutl. Cxooswasics
2ceomempudecKas
npoepeccusl. 3aoaua
Jleonapoo Huzanckoeo




(Dubonauuu) o Kpoauxax,
yucna Pubonauuu. 3aoaua o

WaxmamHou docke.
Cxooumocmu
2eoMempuiecKoll
npozpeccuu.
['nmaBa 5 OneMeHThl KOMOMHATOPHUKH, CTATUCTHUKUA U TEOPHUH
(129acoB) | BepoSITHOCTEH
73-75 KomOunaropHsbie Cnyyaiinbie OIIBITHI
3a7a4u (3KCIIEPUMEHTHI),
76-78 CraTucTuKa-au3aiiH | DJIEMEHTAPHBIE  CIIyYalHbIE
uH(popMaLmu cOOBITHS (ucxompl).
79-81 [Ipocrenimmue BeposTHOCTH 27€MEHTapHBIX
BEPOSITHOCTHBIE COOBITHIA. CoObITus B
3aJ1a4M CITy4alHBIX DKCIIEPUMEHTAX H
82-83 DieMeHTapHbIE OJIaroNpUATCTBYOIINE
JTAHHBIE U 3JIEMEHTapHbIE COOBITHSL.
BEPOSITHOCTHU BepostHocTH CITy4alHbBIX
COOBITHI COOBITHI. OnbITHI c
84) Kontponbshas padora Ne 6 PaBHOBO3MOXXHBIMH
AIIEMEHTAPHBIMHU COOBITUSAMH.
Knaccuueckue
BEPOATHOCTHBIE  ONBITHI  C
WCIIOJIb30BAHUEM MOHET,
KyOukoB.  [Ipeocmasnenue
cobvimuti c HOMOWBIO
ouazpamm Dilnepa.
lIpomusononooicnvie
coovimus, 00veouHenue U

nepeceuerue cobbimuli.




IIpasuno CNOJICEHUS
seposmuocmeu. Cnyyaunolil

86100D. Ilpeocmaenenue
9KCnepumenma 8  Guoe
oepesa. Hezasucumvie
cobbImusl. Ymnoowcenue

8eposmHocmell He3a8UCUMBIX
coobimuil.
llocnedosamenvHuie
He3agucumvle  UCHBbIMAHUAL.
[Ipencrasnenue 0
HE3aBUCUMBIX COOBITHSX B
YKU3HU. IIpasuno
VMHOJCEHUSl, NepecmaHO8KU,
Gpaxmopuan yucaa.
Couemanusi u yucno
couemanuti. Popmyna uucia
couemaHull. Tpeyeonvruk
llackans. Onvimol c
bonbuum YuUCIOM
PABHOBO3MONCHBIX
INIEMEHMAPHBIX ~ COOBIMULL.
Buviuucnenue eeposmuocmeii
8 OnvImax ¢ npuMeHeHuem
KOMOUHAMOPHBIX — POpMYIL.
Hcenvimanus bepuynnu.
Vcnex u Heyoaua.
Beposmuocmu  coovimuii 6
cepuu ucnvimanuil bepnynnu.

[ToBTOpenue. Pemenue 3aay. Mitorosas KoHTposbHasi padoTa




HroroBoe moBropeHue Kypca anredpsl (18 gacos)

Hroro : 102 yaca




OINIMCAHUE YYEBHO-METOANYECKOI'O
U MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA OBPA3OBATEJIbHOM JESATEJIBHOCTH

HopMaTuBHBIE JOKYMEHTBI, IPOrPaMMHO-MeTOIHYecKO0e odecnedeHue, J0KAJIbHbIe aKThI
1. ®enepanbHbIA rocyIapCTBEHHBIM 00pa30BaTEIBLHOIO CTaHIApPTa OCHOBHOTO 0011ero oopasoBanus (nmpuka3 Munoopuayku PO
ot «17» nexabps 2010 roga Ne 1897) ¢ usmenenusimu (npuka3z Munoopraayku PD ot «29» nexabps 2014 roma Ne 1644);
2. [IpumepHasi ocHOBHasi 0Opa30BaTENbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus (perieHue QeaepaibHOro y4eOHo-
METOJIMYECKOT0 00bEeTMHEHUS 110 001IeMy 00pa3oBaHuio oT «8» ampens 2015 roma Ne 1/15).

Y4eOHO-MeTOANYECKHE MATEPHUAJIbI

1. VYMK

- Anrebpa. 7 xmacc. B 2 u. U 1. YueOHuk nist yuanuxces o01meoopazoBarenbHbIX yupexaennii / A.I'. MopakoBud. — M :
Muemo3suna, 2013. — 175 c. : un.

- AnreOpa. 8 xnacc. B 2 u. Y 1. YueOHuk ns yyanuxcs o0ueodpasoBarenbHbIx yupexaenuid / A.I'. Mopakosuyu. — M :
Muemosuna, 2013. — 215 c. : un

- AnreOpa. 9 knacc. B 2 u. Y 1. YueOHuk s yyanuxcs o0iieodpasoBarenbHbix yupexaenui / A.I'. Mopakosuyu. — M :
Mmuemo3suna, 2013. — 224 c. : un

2. IleuaTHble MOCOOUA
2.1. Kommext tabmui «Matematuka. Anredpa. 7-11 knace». Harmsagnoe noco6ue / M.: Cnekrp-M
2.2. I[TopTpeTsl yUeHBIX-MaTEMAaTUKOB. J[eMOHCTpaIiMOHHBIN MaTepual JIs Kol / M.: Alipuc-JlugakTuka

3. KomnbrorepHbie 1 ”HGOPMALMOHHO-KOMMYHHKALMOHHBIE CPeACTBA 00y4eHH s
3.1 DnexrponHoe uznanue «Maremaruka, 5-11 kimace. [Ipaktukym», 3A0 «1C».
3.2 DnexrponHoe uznanue «OTtkpbiTag Marematuka 2.5. @yHkuuu u rpapukmn»y, OO0 « PU3HKOHY.

4. Un(popManiuOHHbIE HCTOYHUKH
4.1. http://fcior.edu.ru/ - equHOE OKHO JOCTyMa K 00pa3oBaTeIbHBIM pecypcam [nara oopamerus: 17.06.2015]
4.2. http://school-collection.edu.ru — eguHas KoyieKIus HUPPOBBIX 00pa30BaTEIBLHBIX peCcypcoB [nara oopamenus: 17.06.2015]



http://school-collection.edu.ru/
http://fcior.edu.ru/

4.3. http://www.fipi.ru/ - ¢peaepanbHblil THCTUTYT NEAATOTMYECKUX U3MEPEHUN: HOPMAaTUBHO-IIpaBoBas 6aza OI'D, OTKpBITHIN

O0ank 3aganusa OI'D (maremaruka) [nara oopamienus: 17.06.2015]
4.4. http://alexlarin.net/ - unopmarimonHas nmojAepxKka npu noaroroske k OI'D mo marematuke [gara oopamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - 06pa3oBaTebHBIN MOPTAJ JJIsl HOJTOTOBKH K SK3aMeHaM [nara oopamenus: 17.06.2015]

5. Texnuyeckue cpeacTsa
5.1. TlepcoHanbHBIA KOMIBIOTED
5.2. MynbrumeauiiHas 10cKa

6. YueOHO-IpakTHYECKOE 000PYI0OBaAHME
6.1. AyauTopHasi 10CKa C MAarHUTHOW MOBEPXHOCTHIO U HAOOPOM IPUCIIOCOONICHUH AJIsl KPEIUICHUS TaOIuIl
6.2. Jlocka MarHuTHasi ¢ KOOPAMHATHOW CETKOU
6.3. KOMIJIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEWKA, TpaHCTOpTUup, yroibHuk (30°, 60°), yronsuuk (45°, 45°), uupkynib

IIJTAHUPYEMBIE PE3YJIbTATBI U3YYEHHUSA YYEBHOI'O ITPEIMETA

BorinyckHUK Hay4yuTcsi B 7-9 Kiaccax
(17151 ©CNMOJIL30BAHMSI B TOBCETHEBHOM KU3HH
M o0ecrneyeHHusl BO3MOKHOCTH
YCHEIIHOI0 NMPOJ0JIKEeHUSA 00Pa30BaAHUA
Ha 02a30BOM YPOBHeE)

BhInycKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS B

7-9 kjaaccax aJ1s od0ecrne4eHusl BO3SMOKHOCTH

YCIENIHOT0 MPO0JI:KEHUs 00pa30BaHUA HA
0a30BOM M yIJIy0JEHHOM YPOBHSIX

DJIeMEeHTbI TEOPHH
MHOKECTB U
MaTeMaTH4ecKoi
JIOTUKH

-OnepupoBarh Ha 0a30BOM YPOBHE MOHSTHUSMH:
MHO>KECTBO, AJIEMEHT MHOJ>KECTBA,
MOJIMHO>KECTBO, MPUHAIIEKHOCTD;

-3aJlaBaTb ~MHOXKECTBA  IEPEUYUCICHUEM  HUX
AJIEMEHTOB,;

-HaXOJUTh nepeceueHue, o0beIMHEHNE,
MOJIMHOXKECTBO B MPOCTEUIIINX CUTYAIUSX;
-OlepUpoOBaTh Ha 0A30BOM YPOBHE MOHSTHSIMM:

- Onepuposamv  noHamusMu:  OnpeoeneHue,
meopema, aKCuoma, MHONMCECME0, XapaKmepucmuxu
MHOJCeCmea,  JIeMeHm — MHOMCeCcmed,  Nycmoe,
KOHeyHoe u beckoneunoe MHOIHCECBO,
HOOMHOICECMBO,  NPUHAOTIEIHCHOCMb,  BKIIIOUEHULE,
PABEHCIMBO MHONMCECME,

- uzobpadicamv  MHOXMCECM8A U
MHOJHCECE C NOMOWbIO KpY208 Juiepa;

OMmHouterHue



http://sdamgia.ru/
http://alexlarin.net/
http://www.fipi.ru/

OIpeIETIEHNUE, aKcroMa, Teopema,
JIOKAa3aTeIIbCTBO;

OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI IS
NOATBEPKHEHUS] CBOMX BBICKA3bIBAHUM

- onpedeﬂﬂmb anHaafleDiCHOCWlb aiemernma
MHOJHCECMEB)), 00beOUHEeHUIO u nepecevyeHuro
MHOIHCECMB,

- 300a68amb MHOMCECMEO C NOMOWbIO nepeducienus
AlIeMEHMO8, CII0BECHO20 ONUCAHUA,

- onepuposamos NOHAMUAMU. 6blCKA3bleAHUE,
UCMUHRHOCMb u JIOHCHOCM b BbICKA3bl6AHUA,

ompuyarue  8blCKA3bIBAHULL onepayuu  Hao
8bICKA3LIGAHUSAMU: U,  UIU,  He,  YCIOBHblE
BbLCKA3BIBAHUS (UMNAUKAYULL),

- cmpoums 8bICKA3bIBAHUS, ompuyaHusl
BbICKA3bIBAHULL.

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUH APYIHX NIPEeIMETOB:

- HWCIONB30BaTh Tpaduyeckoe MpPEICTaBICHUE
MHOXECTB JJIsS ONUCAHMSI peaJbHBIX MPOIECCOB
U SBJICHUWI, TpW PEIIeHUH 3a1ad JIPYTrux
y4eOHBIX MPEMETOB.

L4 cmpounitb Yyenouxku yMOS’ClK]llOl{eHMIZ HA
OCHOB€ UCNONIb306AHUA NPABUTL TOCUKU,
ucnonvzoeamsv MHoacecmea, onepayuu C
MHO2MHCECMEBAMU, UX ZpaquLlGCKOe npeécmaeﬂeHue
07151 ONUCAaHuUsl PeAIbHbLX npoyeccos U s61eHUl

Yuciaa

- OnepupoBarh Ha 6a30BOM YPOBHE MOHATHAMU:
HaTypaJIbHOE 4HUCIIO, LETI0€ YUCJIO0,
OOBIKHOBEHHAss Jpo0b, JECITHYHAS ApPOOb,
cMellaHHas ApoOb, palHOHAIBHOE  YHCIIO,
apu(pMETUYECKUI KBAJAPATHBIN KOPEHB;
-MCIIOJIB30BaTh CBOMCTBA YHCEN M INpaBuia
JNENUCTBUI IIPU BBINIOJIHEHUH BBIYMCIICHUM;
-MCIOJB30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3,
9, 10 npu BBINOJIHEHUH BBIYMCIEHUN U PELIEHUNU

- OI’lepMpOG(JWlb NOHAMUAMU. MHOIHCEeCmeo
HamypajabHblX Yuceil, MHOMNICeCmMBO UYEJIbIX YUCEI,
MHOIHCECMBO PAUUOHAILHLIX YUCEN, UppAyUOHATIbHOE

qucio, Kgadpamen? KODEHD, MHOIHCECMEBO
oelicmeumebHblx yucei, ceomempudecKka
uUHmepnpemayus HanyypajtibHbslx, yeiivlx,

PAUUOHAIbHDBIX, oelicmeumenbHbix yuceau,
- noHuMams U OOBACHAMb CMbICI I’l03MLﬂ/lOHH01/7
3anucu HamypaibHoco 4ucia,




HECJIOKHBIX 33]1a4;
- BBINIOJIHATH OKPYIVICHUE PAlMOHAIBHBIX YHCEN
B COOTBETCTBUHU C MPABUIIAMU;

-OIICHUBATh 3HAYEHUE KBAJPATHOTO KOPHS W3
IIOJIOYKUTEJIBHOTO LIEJIOT0 YHUCIIA;
- pacro3HaBaTh palKroOHaIbHbIE u
UPPaLUOHAIBHBIC YUCIIA;
- CPaBHMBATh YHCIIA.

- GLINOJHAMbL  BbLIYUCIEHUA, 6 MOM UYUCle C
UCNOJIb30BAHUEM npuémos PAYUOHATILHBIX
8bIYUCTCHUU,

- GLINOJHAMb OKpY2leHUe PAYUOHATILHLIX YUCETL C
3A0AHHOU MOYHOCMbIO,

- CPABHUBAMb DPAYUOHAIbHbIE U UPPAYUOHATbHBLE
yucna,

- Npeocmasnimv  PAYUOHAIbHOE HYUCIO 6 6UOe
decamuyHoll Opoou

- ynopsaooyueamsv YUCAd, 3ANUCAHHblE 8 BUOe
0ObIKHOBEHHOU U 0eCAMUYHOU OPoOU,

- HaxoauTh HOJ/] u HOK umcen u uMcnoiabp3oBaTh UX
IPH PEIICHUU 3a/a4.

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUH APYIHX NIPEeIMETOB:

- OLICHUBATb pPE3yJIbTaTbl BBIYUCICHUN IpU
peLIeHNHN NTPAKTUYECKUX 3a/ad;

- BBINOJHATH CPAaBHEHUE YKCEI B PEAIbHBIX
CUTyalUsAX;

- COCTaBJIAITb 4YMUCJIOBBIE BBIPAKEHUS IIpU
pElIEHNH MPAKTUYECKUX 3aJad M 3a1ad M3
JOPYTUX y4€OHBIX MIPEAMETOB.

- NPUMEHAMb NPABUIA NPUOTUICEHHBIX BbIYUCTEHULL
npu  peweHuy NpaKkmudeckux 3a0ay U peuleHuu
3a0a4 Opy2ux y4eonvix npeomemos;

- BLINONHAMb CPABHEHUE Pe3yTbMAaAmos GblUUCTEeHULL
npu peuwileHuy Npakmuyeckux 3aoay, 6 mom 4ucie
NPUOTUNCEHHBIX GLIYUCTICHULL

- cOCmasnaAms U OYeHUBAMb YUCTI08ble BbIPANCEHUS.
npu  pewileHuy NPakmuyeckux 3aday u 3a0ay U3
Opyeux yueOHvIX npeomMemos,

- 3anucevleamsv U OKPY2IsAMb YUCI08ble 3HAYEHUs

PEeANbHbIX  GeIUYUH C  UCHONb308AHUEM  PA3HLIX
cucmem uzmMepeHusl.
ToxnecTBeHHbIE - BemmonHsATh HecnokHbIe Npeodpa3oBanust st | -  Onepuposams ~ NOHAMUAMU —~ CMENEHU  C

npeodpa3oBaHus

BBIUKCJICHUSI 3HAYEHUM YHCIIOBBIX BBIPAKCHUI,

HamypajabHbIM noxKasameiem, cnenenu C Uyeibim




colepkKalMx  CTENEHM €  HaTypajbHBIM
ITOKA3aTeNEM, CTEIECHH Cc LEIBIM
OTPULIATENIbHBIM I10KA3aTEIIEM;

- BBINOJHATH HECJIOXHbIE MpeoOpazoBaHus
LEJIbIX  BBIPAXKEHUH: pacKpblBaTb  CKOOKH,
IPUBOANUTH OJOOHBIE CIAraeMsble;

- UCHOJb30BaTh  (OPMYJIbI  COKPALIEHHOI'O
YMHOXKEHUA  (KBagpaT  CyMMbI,  KBajapaT
Pa3HOCTH, Pa3HOCTh KBaJIpaToB) JUISL
YIIPOLLEHHUS BBEIYUCJICHUN 3HAUYCHUM
BBIPAKCHU;

- BBIIOJHATH HECJIOXHbIE MpPeoOpa3OBaHUA
JIPOOHO-TMHENHBIX BBIPAKEHUN U BBIPAKEHUH C
KBaJPATHBIMUA KOPHSIMH.

ompuyamenbHbiM noKazamenem;
- BbINOJHAMb NPeoOPA308aHUS YENbIX BbIPANCEHUL:
oeticmeusi ¢ 0OHOYIeHAMU (CIIOJCeHUe, BbluumaHue,

VMHOJICEHUe), oelicmeus c MHO2OYIeHaMU
(cnooicenue, sbluumanue, YMHONCEHUE),

- BbINOJHAMb  PA3IOJCEHUEe  MHO2OYIEHO8  HA
MHOdCUMENU OOHUM U3 CHOCOD08: 6blHeceHue 3d
CKOOKY, — 2PYNNUPOBKA,  UCNONb308aHue  popmyn
COKPAUIEHHO2O YMHONCEHUS,

- guldensimb  Keaopam — CyMMbl U PAZHOCMU
O0OHOYJICHO8,

- packnaovieamsv HA MHOMCUMENU KEAOPAMHbBIU
MpEXUIeH,

- BbINOMHAMbL  NPeodPA306AHUS  BbIPANCEHUL,

cooepacaux cmeneHu ¢ YeaviMu OmpuyameibHulMu
noKazamenaimu, Nnepexooums Om 3anucu 6 6uoe
cmenenu ¢ YeiviM OMmpuyamenbHulM noKazamenem K
3anucu 8 guoe opoou;

- BbINOIHAMb npeobpazoearus 0pobHO-
PAYUOHATBHBIX BLIPAJICEHUIL: COKpaujeHue Opooell,
npusedeHue aneeopauyeckux o0pobeli K ooOwemy
3HaMeHamenio, CLOMCeHUue, YMHOMCeHUue, OeleHue
aneedopaudecKux opobeti, 8036e0eHUe
aneebpaudeckol Opoou 8 HAMYPAIbHYIO U YENVio
ompuyamenbHy0 Cmenems,;

- BLINONHAMbL  NPeoOpPA306aAHUSL  BbIPANCEHUL,
cooepacaujux KeaopamHvle KOpHU,
- guidenamb  K8aopam  CymMmbvl  UiU  PA3HOCMU




o08yunena 8 BbIPANCEHUSIX, cooeparcauux
K8AOpamHvle KOPHU,

- BLINONHAMbL  NPeodpPA306aAHUSL  BbIPANCEHUL,
CO0epAHCaUUX MOOYilb.

B noBceHeBHOM KM3HU M TP U3YYEHUM IPYTUX NPeAMETOB:

- TIOHMMAaTh  CMBICI
CTaHJapPTHOM BHJIE;

- omepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM
«CTaHJIAPTHAS 3alIUCh YKCIIa.

3alinucu qHuciia B

- BBINOJHAMb NPeodPA306aHUsi U  Oelicmeus ¢
yuciamu, 3anNUCAHHbIMU 8 CMAHOAPMHOM 8UOe;

- BLINONHAMbL  NPeodpa308anus  aneedpauldecKux
8bIPAdCEHUNl NPU peuleHuU 3a0ay Opyeux y4eOHbIX
npeomemos.

YpaBHeHus u
HEepPaBeHCTBA

- OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMU:

PAaBEHCTBO, YHCIIOBOE DPAaBEHCTBO, YpPaBHEHHE,

KOpEHb ypaBHEHMS, pCELICHUE YpPaBHEHMS,

YKCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE

HEPABEHCTBA;

- IIpOBEpPATH  CIPaBEAJINBOCTH

PABEHCTB U HEPABEHCTB;

- pelark JIMHEWHbIE HEPABEHCTBA U HECJIOKHbBIE

HEpaBEHCTBA, CBOAAILMECS K JIMHEHHBIM;

- pewmarb CHCTEMBbl HECIOXKHBIX JIMHEWHBIX

YpPaBHEHU, HEPABEHCTB;

- IIPOBEPSATH, SBISAETCA JU JAHHOE YHCIIO

pelIeHreM ypaBHEHUs (HEpaBEeHCTBA);

- pewiath KBaJpaTHbIE YpaBHEHHs MO (opmyre

KOpHEH KBaJIpaTHOI'O ypaBHEHMUS;

- u300pakaTb pELICHUS HEPaBEHCTB M UX
CHUCTEM Ha YHUCIIOBOW MPSMOU.

YHCJIOBBIX

- Onepuposamo NOHAMUAMU. ypaemeHue,
HepaseHCcmaeo, KOpeHb  VPAGHeHUsl,  peuleHue
HEePABeHCMed, PABHOCUNIbHbIE YPABHEHUs, 001acmb
onpeoenenuss ypasHeHus (HepaseHcmed, CUucmembl
VPABHEHULL UNU HePABCHCME),

- pewiamv JUHElHble VYPAGHEHUs U YPAGHEHUs,
c80O0UMbIE K JUHCUHBIM c NOMOUBIO
MOXMCOECMBEHHBIX NPeodPA3068aAHUIL,

- pewams K8aOpamHvle YPAGHEHUs U YPAGHEHUs,
c800UMBbLE K K8AOPAMHBIM c HOMOWBIO
MOoANCOeCMBEHHbIX NPeodPA308aHULL

- pewamv OpOOHO-TUHElHbLE YPABHEHU,

- pewams npocmetiviue UppayuoHaibHvle YPAGHeHUs

suda \f(x) =a, \[F(x] =\[g[x) ;

- peuiamyv ypagHeHus uoa x" =a;
- pewiamv YpasHeHUus CHOCODOM Pa3NoNCeHUsi Ha
MHOJMCUMENU U 3aMEHbl NePeMEHHOLL,




- UCNONBL308AMb MEemo0 UHMEPBAN08 0N peuleHusl
yenvlx u OpoOHO-pPaAYUOHATLHBIX HEPABEHCME,

- pewiamsv JTuHeUHble YPAGHEHUs U HEePABEHCMEBA C
napamempamu,

- peuiamsv HeCl0CHble K8AOPAMHble YPABHEHUS C
napamempom,

- pewamv  HECNOJCHble — CUCMEMbl  JIUHEUHbIX
VPaHeHUl ¢ napamempamul,

- peuiamo HeCl0JICHble YPABHEHUS 8 YeablX YUCAAX.

B HOBceI[HeBHOﬁ JKU3HU 1 IIPU U3YICHUU IPYIHX NIPCIAMETOB.

- COCTaBJIATh M PEIIATh JIMHEWHbIE YpaBHEHUS
IpU PEIICHUH 3a]1a4y, BO3HUKAIOIIMX B JIPYrUX
y4eOHBIX MpeAMEeTaXx.

- cOCMasnams U peuiams JUHelHble U K8aopammbie
VpasHeHusl, YPasHeHUsl, K HUM C800AWUeCsl, CUCIeMbl
JIUHEUHbIX YPABHEeHUl, HEepaeeHCm8 Npu peuleHuu
3a0a4 Opy2ux y4eOHvix npeomemos;

- BLINOJHAMb OYEHKY NPABOON0000UsL Pe3)bmMamos,
HOMYYAEeMbIX NPU peuleHUU TUHEHbIX U K8AOPAMHbIX
VPABHEHUU U cucmem JUHEUHbIX YPAGHEHUU U
HepaseHCcme Npu peuweHuu 3a0ay Opyeux yueOHbix
npeomemos;

- guvlbupamb  coomeemcmeylowue - YPagHeHus,
HepageHcmea uiu ux cucmemvl Ol COCMABLEHUs
Mamemamuy4eckol — Mooenu  3A0aHHOU  pealbHOU
cumyayuu uiu nPUKIaoOHou 3a0a4u;

- yMemb UHMEPNPemuposams HOTYYEHHbIU NpU
peuleHuu ypasHeHusl, HepageHcmea UaU CUCHeMbl
pe3yibmam 6 KOHMeKCme 3A0aHHOU  peanbHou
cumyayuu uiu NPUKIAOHou 3a0adu.

DyHKIMHA

- Haxomuth 3HadyeHune (QyHKIMHU MO 3aJIaHHOMY

- Onepuposamv  noHamuimu: QOYVHKYUOHANbHAS




3HAYCHUIO apTyMEHTA,;
- HaXOJUTh 3HAYCHHE apTYMEHTA I10 33JIaHHOMY
3HAYCHUIO (DYHKIIMH B HECIIOKHBIX CUTYAITUsX;

- OmpeneNsiITh TOJIOKCHHE TOYKH 10 e
KOOpJIMHATaM, KOOPJAWHAThl TOYKH IO €&
MIOJIO’KEHUIO0 Ha KOOPAMHATHOM TIOCKOCTH;

- o TpauKy HAXOAUTh O0JACTh OMPEICIICHHUS,
MHOXECTBO  3HAYeHWH, HyIM  (QYHKIIUH,
MPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHuss W yObIBaHUWS, HAWOOJbINEE W
HaWMEHbIIIee 3HAYCHUS (DYHKITNU;

- CTpOUTH rpauK JIMHEWHON (QYyHKIUU;

- TIPOBEPATH, SBISICTCS JM JIAaHHBIH Tpaduk

rpagukoM 3amaHHON (QYHKIUU (JIMHEWHOM,
KBaJIpaTUYHOM, oOpaTHOM
IPOINOPLMOHATILHOCTH);

- ONpenensATh  NpUOIMKEHHBIE  3HAUYEHUS
KOOpJMHAT TOYKU IE€pecedyeHus rpadukoB
byHKIINIA;

- ONepUpoOBaTh Ha 0a30BOM ypOBHE MOHATHIMMU:
MOCJIE0BATENILHOCTD, apudmernyeckas
porpeccusi, TeOMETpUIecKasi IpOTrpeccusi;

- pemath 3aJayd Ha TMPOTPECCHM, B KOTOPBIX
OTBET MOJKET OBITH MOJTyYeH
HEIOCPEICTBEHHBIM MOJICYETOM 0e3
npuMeHeHus: Gopmy.

3a8uUcumMocms, QyHKYus, epapux GyHKyuu, cnocoowvl
3a0anusl QYHKYUU, apeymeHm u 3HayeHue OyHKyuu,
obnacmv onpeoeneHusi U MHONCECMBO 3HAYEHULL
Gynryuu, HYIU Gyrryuu, NPOMEIHCYMKU
3HAKONOCMOAHCMEA,  MOHOMOHHOCMb  (DYHKYUU,
YEMHOCMb/HEUEMHOCMb PYHKYUU,

- cmpoumv epauxu  IUHEUHOU, KEAOpamuyHou
@yukyui, obpammuou NPONOPYUOHATILHOCHIU,
@yukyuu euoa: y=a+£, y=-x,y=x, y=l
- Ha  npumepe  KeaOpamuyHou  QyHKyuu,
UCNoNb308amMb Npeobpazo8anus cpagurxa GyuKyuu
y=f(x) Ona nocmpoenus epaguxos  @DyHKYuUll
v=af (kx+b)+c

- cocmaenams ypasHeHus. NpSAMOU No 3a0aAHHBIM
yenoguam:  npoxoosujel  4epez 08e  MOYKU C
3A0AHHbIMU  KOOPOUHAMAMU, NPOX0OAWel Yepes
OaHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOU,

- uccneo0osamsv OYHKYUio no eé 2pagpuxy;

- Haxooumv — MHOJCECMBO  3HAYEHUU,  HYIU,
NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMU
K8AOpamu4HoU QyHKYuu,

- onepuposams NOHAMUAMU. NOCE008aMENbHOCD,

b

apugmemuueckas — npocpeccusi,  2eoMempuyecKasl
npoepeccusi,
- pewamb 3a0auu  HA  apu@memuueckKyro u

2eomMempu4ecKyro npospeccuio.

B noBcegHeBHOM KU3HU M NIPU U3YUYEHHUH JPYIUX NPEeIMETOB:




- UCIIOJIb30BaTh I'paUKU peajbHbIX MPOLIECCOB
Y 3aBHCUMOCTEMN Il OINPEIEIICHUS UX CBOMCTB
(HanOonpllie W  HAaUMEHbBIIME  3HAYCHMS,
OPOMEXYTKM  BO3pacTaHus U yObIBaHWS,
00JacTH TIOJOKUTEIBHBIX M OTPUIATENbHBIX
3HAQUEHUH U T.IL.);

- UCIOJIb30BaTh CBOWMCTBA JIMHEHHOW (QYHKIIUU U
ee TpaduK TpU pEHICHHH 3a7ad M3 JAPYrux
y4eOHBIX MPEMETOB.

- WIIOCMPUPOBAMb C NOMOWDBIO SPAPUKA DeaTbHYIO
3a8uUcuMocms unu npoyecc no ux
Xapaxkmepucmuxam;

- UCNONIBL308AMb CBOUCMBA U 2PAPUK KBAOPAMUUHOU
dyHKYuU npu peuwteHuu 3a0ad u3 Opyeux yueOHuIX
npeomemos.

CraTucTuka M
TeOPHUsl BEPOSATHOCTEN

- HMMerp mnpenctaBieHUE O CTATUCTUUYECKUX
XapaKTEPUCTUKAX, BEPOATHOCTH CIIYyYalHOIO
COOBITHSI, KOMOMHATOPHBIX 33j1ayax;

- pemiaTh MpoCTeilre KOMOWHATOPHBIC 3a7aud
METOJIOM  MPSMOTO M OPraHU30BAHHOIO
nepedopa;

- TPEACTaBIATh JIaHHBIE B BHJE TaOJMII,
nuarpamm, rpaguKoB;

- yurtatb HHPOPMAIUIO, TMPEJACTABICHHYIO B
BUJIC TaOJIMIIBI, TUarpaMMBbl, TpaduKa;

- ONpeNeniaTh OCHOBHBIE CTAaTUCTUYECKUE
XapPaKTEPUCTUKHU YHCIOBBIX HA0OOPOB;

- OIICHUBAaTh  BEPOSITHOCTh  COOBITUS B
MIPOCTENIINX CITYYasX;

- WUMETh TMPEJCTaBIICHHE O POJIH
OOJIBIIINX YKCEII B MACCOBBIX SIBICHUSX.

3aKOHa

- Onepuposamv nouamusamu: cmonbuyamvie U
Kpy208ble 0uazpammvl, maobauybl OAHHBIX, CpeoHee
apugmemuueckoe,  meouauma,  Haubonbuwiee U
HaumeHblUlee 3HAYEHUs 8blOOPKU, paszmax 6blOOpKU,
oucnepcust u CMmaHOapmHoe OMKIOHeHUe, CYUalHAs
UBMEHYUBOCMb,

- usenekamv uHoOpMayuro, NPeoCmMAagieHHYI0 8
maobnuyax, Ha ouazpammax, epapuxax;

- cocmaensams mabauybl, CMPoOUms OUACPAMMbL U
2paghuku Ha 0OCHOBEe OAHHbIX,

- onepuposamv NOHAMUAMU. QAKMOPUAT YUCA,
nepecmano8ku u covemanus, mpey2onvHux Ilackans,
- NPpUMEHAMb NPABUNIO0 NPOU3EEOeHUs] NPU peuleHUl
KOMOUHAMOPHBIX 3A0al,

- onepuposamv NOHAMUAMU: CIAVYAUHBIL ONbIM,
CYUAUHLIL  8bIOOD, UCHbIMAHUE, dNeMeHMAapHoe
caydatinoe — coovlmue — (UCX00),  Kiaccuieckoe
onpeodejienue 8eposmHOCMU CIYYAUHO20 COObIMUA,
onepayuy Hao CayYauHbIMU COOLIMUAMU,




- npeocmasnams UHOOPMAYUIO C NOMOUBIO KPY208
Dunepa,

- pemiath 3a/Ja4d Ha BBIYMCIICHHE BEPOSTHOCTH C
MOJICYCTOM KOJIMYECTBAa BApPHAHTOB C ITOMOIIBIO
KOMOMHATOPHKH.

B nmoBcegHeBHOM KU3HU M NIPU M3YYEHHUH APYIrUX NPeIMETOB:

- OIIGHMBAaTh  KOJNMYECTBO  BO3MOXKHBIX
BApUAHTOB METOJIOM Mepedopa;
- UMETh MPEJCTABICHUE O POJU MPAKTUICCKU

JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUM;

- CpaBHUBaThb OCHOBHBIE CTAaTUCTUYECKUE
XapaKTepUCTUKH, TMOJyYeHHbIE B Ipoliecce
pelieHusl MPUKIATHOM  3aJadyd, U3YYEeHHS

pPE€AaIbHOIO SABJICHUA,
- OIICHUBATL BCPOATHOCTDL PCAJIBHBIX COOBITHH U
SIBICHUM B HECJIOKHBIX CUTyalusiax.

- u36neKamo, UHMePNpemuposamy u
npeobpazosvleams UHGOpMAyUIo, NPeocmasieHHyIo
6 mabmuyax, Ha  ouazpammax,  epagukax,
ompax)carowylo  ceoucmea U  XapaKxmepucmuKu
PeabHbIX NPOYECCo8 U A6NEeHUI,

- onpeoensimb CMAmMuUcCmuidecKue Xapaxmepucmuru
8bIO0POK MO MAOIUYAM, OUASPAMMAM, 2paguram,
8LINONIHAMb CPABHEHUE 8 3A8UCUMOCIU Om  Yeau
peuleHus 3a0a4u;

- OIICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUI U
SBJICHUU.

TexkcToBBIC 3a1aUN

- Pemarp HecioXHBIE
pa3HbIX THUIIOB Ha BCE
JICUCTBUS;

- CTpPOUTHb MOJIENb YCIOBUS 3adaud (B BHJE
TaOJUILIBI, CXEMbI, PUCYHKAa WJIH YpPaBHEHHUS), B
KOTOpOW JaHbl 3HAUYEHUS JBYX U3 TpEX
B3aMMOCBSI3aHHBIX BEJIMYUH, C LEJIbI0 TOUCKA
pELIeHMs 3a/]a4u;

- OCYIIECTBJIATH CIOCOO TOUCKAa pEIICHUs
3a/layd, B KOTOPOM PaCCYXICHHE CTPOUTCS OT
yCJIOBUS K TPeOOBAHMIO WJIM OT TPEOOBaHMS K

CIOXKETHBIC  3aJla4u
apupMeTHIECKIE

- Pewamv npocmoele u cnodcHvle 3a0a4u paszHbix
MUnos, a makice 3a0a4u NOBbIUEHHOU MPYOHOCMU,

- UCNOIb308amb pA3Hble Kpamkue 3anuci  Kax
MoOenu MeKCmo8 CAONACHLIX 3a0ay 07l NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

- pazmuams Mooeib MeKcma U MoOoelb peuleHUs
3a0a4u, KOHCMPYUpoB8amsv K 0OHOU MOOeNU peuleHust
HeCJLOJHCHOU 3a0ayu pazHvle MOOeIU MeKCma 3a0adu;
- 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA PeUuLeHUs]
3a0au (om mpebo8aHusi K YCI08UIO U OM YCA08USL K
mpebosanuro);




YCJIOBHUIO;
- COCTaBJISITh IUIAH PEIICHUS 33/1a4U;

- BBIJEJATH 3TAIbl PEIICHUS 33/1a4K;

- MHTEPIIPETUPOBAThH BBIYUCIIUTEIbHBIC
pe3ynbTaThl B 33/1a4€, UCCIEI0BATh MOJIYYEHHOE
pelIeHne 3a1a4u;

- 3HATh pa3JInuue CKOPOCTE 00BEKTa B CTOSUCH
BOJIE, IPOTUB TEUCHHUS U 110 TEUEHUIO PEKU;

- pemarh 3a/1a4yl Ha HAXOXKJACHUE YacTU YKCIia U
YUCJIIa 1O €r0 YacTH;

- pemiath 3ajla4ydl pa3HbIX TUIIOB (Ha padoTy, Ha
MOKYIIKK, Ha JBHXKEHHE), CBSI3bIBAIOIIUNX TPHU
BEJIMYUHBI, BBIICNATh OTH  BEIUYMHBI U
OTHOIIECHUS MEXKIAY HUMU;

- HaxoIWUTh MPOLEHT OT YHUCIa, YHUCIO IO
HNPOLEHTY OT HEro, HAaXOAWTh IPOLECHTHOE
CHIKEHHE WIM TPOLEHTHOE  IOBBIIICHUE
BEJIMYUHBI;

- pelarb HECIOXHBbIE JIOTUYECKUE 3a/auu
METOZOM PACCYKIACHUM.

- MOOeNUpo8ams paccyHcoeHus npu NOUCKe peulenus
3a0a4 ¢ NOMowbio epagh-cxemol;

- 8blOENAMb dMANbL PeueHUs: 3a0adu U co0epI*HCAHUue
Kax#c0020 smand;

- yMemb 8bl0UpaAmMb ONMUMATLHBIN MEMOO PeuleHs]
3a0auu U OCO3HABAMb 8viO0p  Memooa,
paccmampusams  paziuurble Memoobl, HAXO0OUMb
PaszHble peutetust 3a0ayu, eciiu 03MONCHO,

- QHANU3UPOBAMb 3AMPYOHEHUSI NPU PelUeHUU 3a0al,
- GbINONHAMb  pA3IUYHbIE — NPEoOPA308aAHUSL
NPEONOJCEHHOU  3A0ayl, KOHCMPYUPOBAMb HOBblE
3a0a4u U3 OAHHOU, 8 MOM Yucie oopammuovle;

- UHmMepnpemupo8ams BLIYUCTUNENbHLE
pe3yibmamsl 8 3adaue, UCC1ed08ams NOMYUEHHOe
peutenue 3a0a4u;

- aHAIU3UPOBAMb  BCEBOIMONCHbIE — CUMYAYUU
83AUMHO20  PACNOJNIOJCEHUsI 08X  00BEKmMo8 U
UBMEHeHUe UX XaAPaKmepucmuk Hnpu COBMEeCHHOM
0BUdICEHUU (CKOPOCMb, 8peMsl, paccmosiHue) npu
peleruu 3a0a4 Ha 08UdICeHUe 08YX 00bEeKmMo8 KaK 8
O0O0HOM, MAK U 8 NPOMUBONONONCHBIX HANPABLEHUSX,

- UCCe008amb  BCEBO3MOJICHbIE  CUMYAYUU  NpU
pewlenuy  3a0a¥y  HA  OBUdCEHUe  NO  peKe,
paccmampusams pasHvle CUCmemvl Omcuéma;

- pewiams pasHooopasuvie 3a0a4u «Ha 4acmuy,

- pewiamdb u 000CHOBbIBAMb CB0€ peuienue 3a0ay
(6vl0esimb  mMamemMamuyeckylo  OCHO8Y)  Ha
HAXO0JCOeHUe 4acmu YUCa U 4Ucia no e2o 4acmu Ha




OCHOBE KOHKPEMHO020 CMbICIAd OpoOU;

- 0CO3HAB8amMb U O0OBACHAMb UOEHMUYHOCMb 3A0ay
PA3HBLIX MUNOB, CEA3BIBAIOWUX MPU eIUYUHbL (HA
pabomy, HA NOKYNKU, HA OBUMICEHUE). BbLOEISAMb IMU
BEIUYUHBL U OMHOUEHUSL MeHCOY HUMU, NPUMEHSMb
ux npu  peweHuu  3a0ay,  KOHCMPYUpo8ambo
cobcmeenmvle 3a0ay YKA3AHHbIX MUNos;

- 8lIa0emb OCHOBHLIMU MEMOOAMU peluleHus 3a0ay Ha
cmecu, Cniaevl, KOHYeHmpayuu,

- pewiams 3a0ayu HA NPOYEeHMbl, 8 MOM HUcie,
C/IOJICHbIE NPOYEHMbl C 0ODOCHOBAHUEM, UCNONb3YS
pasmvie cnocodwl;

- pewams jo2uyecKue 3a0a4u PasHulMu cnocooami,
8 mom uucie, ¢ 08yms oaokamu u ¢ mpems OJ10Kamu
OAHHBIX C NOMOULLIO MAOIUY,

- pewiamsv 3a0auu NO KOMOUHAMOpUKe U mMeopuu
8ePOSIMHOCIEN HA OCHOBE UCNOIb30BAHUSL U3YYEHHBIX
Memo008 u 060CHOBbIBAMb pelleHUe;

- peuiams HeCl0MCHble 3a0ayl N0 MAmemMamu4ecKoll
cmamucmuke;

- 081ademb  OCHOBHbIMU MEMOOAMU  PeuleHUs]
CHOICEMHBIX 3a0au: apugmemuyeckui,
aneebpauyeckul, nepebop 8apUAHMO8,
2eomempudeckull, 2paguueckuti, NpuMeHsms ux 6
HOBbIX N0 CPABHEHUIO C U3VHEHHbIMU CUMYAYUSIX.

B moBcegHeBHOM KU3HU M NIPU M3YYCHHUH APYIHX NIPEeAMETOB:

- BbIABHUI'aTh THUITOTC3bI 0 BO3MOKHBIX
MNpCACIIbHBIX 3HAYCHMAX HCKOMBIX B 347a4C

- Bbl0eIAMb NPU peuleHuu 3a0ad XapaxKmepucmuxu
paccmampusaemoll 8 3adaye cumyayuu, OmjiuyHvle




BEJIMYUH (1e1aTh TPUKUJIKY).

om DpeanbHbiX (me, om KOmMOopblX
abcmpazuposanucs), KOHCMPYUpo8ams  HOBble
cumyayuu ¢ Y4émom dmux Xapakmepucmuk, 8
YaCMHOCMU, NPU peuleHuu 3a0a4 Ha KOHYeHmpayuu,
VUUmMvl8ams NIOMHOCMb 8euecmea;

- pewams U KOHCMPYUpO8AmMb 3A0adi HA OCHOGe
paccmMompenusi peaibHblX CUmyayui, 8 KOmopulx He
mpeoyemcsi MOUHbLU GbIYUCTUMENLHBIL Pe3VIbmam,

- peuwamo 3a0ayu  HA  OBUdICEHUEe NO pexe,

pacemampueds pasnsvle cucmemvl omcecdemad.
I/ICTOpI/Iﬂ - OmnuceIBaTh OTACJIBHBIC BbIAAOIUECA | - Xapakmepwoeamb 6K1A0 ebzdaiou;uxc;z
MaTEMAaTUKHU pe3yiibTarbl, IIOJIYYCHHBLIC B XOAC PAa3BUTHUA | Mamemamukos 6 pazeumue mamemamuku U UHbLX

MAaTeMaTUKH KaK HAyKH;
- 3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITUN U
UX AaBTOPOB, B CBSI3M C OTEUYECTBEHHOM U
BCEMUPHOW UCTOPHUEH;

- TIOHMMAaThb pOJIb MaTeMaTMKd B Pa3BUTUU
Poccun.

HAay4HwlX obnacmetl;
- NOHUMAmMb poilb MamemMamuku 8 pazsumuu Poccuu.

MeToabl MATEMATUKH

- BpiOupare momxonmsmuii M3yYEHHBIH METOJ

ISt peleHnn U3y4YCHHBIX THUIIOB
MaTeMaTU4eCKHX 33139,

- [PHUBOAUTH TPUMEPHl  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B OKpY>Karomien
JICUCTBUTEILHOCTH u TIPOM3BEICHUSIX
UCKYCCTBA.

- HUcnonvsys usyuennvie memoowl, NPOBOOUMD
00Ka3amenbCmeo, 8bINONHAMb ONPOBEPHCEHUE,

- 8bI0UpaAMb U3VUEHHbLE MemOoObl U UX KOMOUHAYUU
OJ151 peuleHust MamemMamudecKux 3a0ay;

- UCNnONb306aMb Mamemamudeckue 3HAHUs  OJisl
onucamus  3aKOHOMepHocmel 8  OKpyoJcaioujeu
0elcmeumenbHOCmuy U NPoU38e0eHUsX UCKYCCMBA,

- NpUMeHAmb npocmeliuiue npocpamMmHsle Cpeocmasd
U 2]1eKMPOHHO-KOMMYHUKAYUOHHbLE CUCMEMbl NpU
peueHuy MamemMamuyeckux 3a0ay.
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