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MNOSCHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmma yueOHOTO peameTa «Anredpar
- @enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus (npuka3z Munoopaayku PD ot «17» nexadbps 2010 roga Ne 1897) ¢ usmeHeHUsIMU
(mpuxa3z Munobpuayku PD ot «29» nexabps 2014 roga Ne 1644);

- IlpumepHO#l OCHOBHOW O00pa30BaTEIbHON IPOrpaMMBbl OCHOBHOTO 00mIero o0Opa3oBaHUs
(pemrenue (eneparbHOro0 y4eOHO-METOINYECKOTO OOBEIUHEHHS M0 O0IIeMy OOpa30BaHUIO OT
«8» anpens 2015 roga Ne 1/15);

- MMHUU y4eOHO-MeToanueckux komiuiekcoB (YMK) no anrebpe FO. H. MaxkapsrueBa u ap. 7-9
KJIaCCOB

N3yueHre MaTeMaTUKU B OCHOBHOM HIKOJIE TOJIKHO 00€CIICUnTh:

OCO3HAHME 3HAYCHUSI MATEMATHKH B TOBCETHEBHOM JKU3HU YEIIOBEKA;

(opMupOBaHUE MPEICTABICHUI O COIIMAIBHBIX, KyJbTYPHBIX U UCTOPUYECKHUX (haKTOpax
CTaHOBJICHUS] MATEMATUICCKON HAYKH;

¢dopmMHpoBaHUE IPEACTABICHUN O MaTEMAaTHUKE KaK 4acTH OOILEUeTI0BEYECKON KYIbTYpPHI,
YHHUBEPCAJIBHOM SI3bIKE HAYKH, TO3BOJISIOIIEM OIMCHIBATh M HM3y4aTh peallbHbIC MPOLECCH U
SIBJICHUSL.

B pesynbrare wu3ydeHHs MaTEMaTHKH OOYYalONIMecs pPa3BUBAIOT JIOTHYECKOE U
MaTeMaTHYECKOE MBIIUICHHE, IOJIyJaloT MPEJACTaBICHHE O MaTeMAaTHYECKUX MOJIEINAX;
OBJIQJICBAIOT MAaTEMATUYCCKHUMHU PACCYKICHHUSIMHU; Y4aTCsl MPUMEHATh MaTEMAaTUYEeCKUE 3HAHUS
IIPY PEIICHUN PA3JIMYHBIX 337a4 M OLCHUBAThH MOJTYYCHHBIC PE3YJIbTATHI; OBIAZCBAIOT YMEHUSIMU
peleHus yueOHBIX 3aj1a4; pa3BUBAIOT MATEMATHYECKYIO HHTYHUIIHIO.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA

Anzedpa — OaMH U3 BAXKHEUIIMX KOMIIOHEHTOB MAaTEMaTHYECKOro 00pa3oBaHuS,
HEOOXOMUMBIN J1Is1 MPUOOPETEHUs] KOHKPETHBIX 3HAHMNW M NPAKTUYECKU 3HAUYMMBIX YMEHUH,
HEOOXOIUMBIX U M3YyYEHHsI T€OMETPUH B 7-9 Kilaccax, ainreOpbsl M Ha4ajdl MaTeMaTHYeCKOTro
aHanmu3a B 10-11 knaccax, a Takke U3y4eHUs] CMEKHBIX TUCLHUILINH.

[IpakTnueckas 3HaAYMMOCTh AJIreOpbl COCTOUT B TOM, YTO MPEAMETOM €ro HM3y4eHus
ABIIAIOTCA ~ KOJMYECTBEHHBIE OTHOLIEHMSI M IPOLECCHl PEATBHOTO MHpa, ONUCaHHbBIE
MaTeMaTUYeCKUMHU MOJIESIMHU.

B kypce anrebpel 7-9 KilacCOB MpeACTaBIEHBI CIEAYIOUINE COJepXKaTeabHbIC JTUHUM:
«Uucma», «YpaBHeHMs U HepaBeHCTBa», «DyHkuum», «PemieHue TEKCTOBBIX —3anaydy,
«CTaTHCTHKA U TEOPUS BEPOSTHOCTEN.

B pamMkax yka3aHHBIX COAEPKATEIbHBIX JUHUHN PEIIAIOTCS CICAYIOLINE 3aa4u:

- pa3BUTHE MBILIECHUS, IPEXk/ie BCcero GopMupoBaHre aOCTPAKTHOTO MBIIIJICHHUS;

- (hopMHpOBaHME JOTUYECKOTO U AITOPUTMUYECKOTO MBIIIJIEHHS], @ TAKKE TAKMX KaYeCTB
MBILIIEHHS, KaK CUJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH;

- (popMUPOBAHKE MAaTEMATHUYECKOTO CTUJISI MBILIUICHUS, BKIFOYAOIIEr0 B ce0s MHIYKIUIO
U JIeAyKUUIo, 0000IIeHHe W KOHKPETH3alMio, aHaJlM3 M CHUHTE3, KJIAaCCU(PUKAIMI0 U
CUCTEMAaTH3alHIo0, A0CTparupoBaHUE U aHAJIOTHIO.

OINIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

VYueOublii npeamer «Anre6pa» BXOIUT B MpeAMETHYH oOnacTh «MaremaTnka u
uHpOpPMAaTUKay, SABJSIETCS 00sA3aTEIbHBIM I U3y4eHus B 7-9 kinaccax. B yueOHOM Iu1aHe Ha ero
M3Yy4EHHE OTBOJUTCS:

Kuaace | Y4eOnblii npeamer KosanuectBo KonnuectBo Hroro
He/leJIbHBIX YaCOB | Yy4eOHBbIX HelleJib | 32 y4eOHbIii roj

7 KJ1acc Anrebpa 3 34 102

8 xyacc Anrebpa 3 34 102

9 kiacc Anrebpa 3 34 102

Bcero 3a 3 ropa peanuzanuu nporpaMmsl — 306 yacos.




JIMYHOCTHBIE, METAIIPEJIMETHBIE U IIPEJIMETHBIE
PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

Wzyuenmne anreOpbl oOecreuymBaeT CIEAYIONIME pe3yJIbTaThl OCBOSHHUS OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI:
JUYHOCMHbLE:

1. 'oTOBHOCTh U CIIOCOOHOCTh OOYUYAOLIMXCS K CAMOPa3BUTHIO U CAaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAaLMU K OOYYEHHIO W TO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BbIOOPY M IOCTPOEHUIO JAajbHEWIIEeW WHAMBUIYaJIbHOM TpaeKTOpuM oOpa3oBaHus Ha 0Oasze
OPUEHTHPOBKU B MHpe npodeccuii u npopeccnoHaIbHBIX MPEANOYTEHUH, C YYETOM YCTORYHUBBIX
II03HABATENbHBIX HHTEPECOB.

2. CdhopMUpPOBaHHOCTh OTBETCTBEHHOTO OTHOLICHHS K YYEHHUIO; YBaXXHTEIHHOTO
OTHOILEHUS K TPYLY.

3. CpopMUpOBaHHOCTH IIETOCTHOT'O MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKM M OOLIECTBEHHOW IPAKTUKH, YYUTHIBAIOLIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBpEMEHHOI0 MUpA.

4. Oco3HaHHOE, YBO)XUTEIBHOE U J0OpOXKEIATeNIbHOE OTHOLICHHUE K APYrOMY YEJIOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUI0, KYJIbTYpPE, SI3bIKY, BEpE, TPaXXIaHCKON MO3ULUHU. | 0OTOBHOCTH U
CHOCOOHOCTh BECTH JHUANOr C JAPYTUMM JIIOJbMHM M JIOCTUIaTh B HEM B3aUMOIIOHMMAaHUS
(upentudukamuss cebs Kak  MOJHONPAaBHOTO  CyObeKTa  OOWIEHHWS, TOTOBHOCTh K
KOHCTPYUpPOBaHMIO 00pa3a mapTHepa MO JAMAIOry, FOTOBHOCTb K KOHCTPYMPOBaHMIO 00Opa3za
JIOTIYCTUMBIX CIIOCOOOB JUAJIOra, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoLiecca Juaiora Kak
KOHBEHLIMOHUPOBAHUS HMHTEPECOB, IMpPOLEAYp, I'OTOBHOCTh U CIIOCOOHOCTh K BEACHUIO
MIEPETOBOPOB).

5. OCBOEHHOCTh COLIMANBHBIX HOpPM, MpaBWJI MOBEIEHHs, pojieil U GopM coluaibHON
YKU3HU B TPYIIax U cOOOIIeCTBaX.

6. CchopMupOBaHHOCTH LIEHHOCTH 3/I0POBOI0 M O€3011aCHOr0 00pa3a KU3HH.

7. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHUS UYEPE3 OCBOEHUE XYJOYKECTBEHHOIO HacleIus
HaponoB Poccun u mMupa, TBOPUECKOW JEATENIBHOCTH 3CTETUYECKOI0 Xapakrepa (CrocoOHOCTh
MIOHUMATh ACTETUYECKOE, HSMOIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYXKAIOIIEro MHPa;
CHOCOOHOCTh K SMOLIMOHATBHO-IIECHHOCTHOMY OCBOCHHIO MUPA, CAMOBBIPAXKEHUIO U OpPUEHTALIUU
B XyJIO’)KECTBEHHOM M HPAaBCTBEHHOM IMPOCTPAHCTBE KYJbTYPhI; YBOKEHHE K HCTOPHH KYJIbTYPHI
cBoero OteuecTBa, BBIPKEHHOW B TOM 4YHCI€ B IOHMMAaHUU KpPacoTbl YEIOBEKa;
c(OPMHUPOBAHHOCTh AKTHBHOTO OTHOMICHUS K TPAIUIHUAM XYHIO0)KECTBEHHOW KYJIBTYPhI Kak
CMBICJIOBOM, 3CTETUYECKON U TIMUHOCTHO-3HAYMMOM LIEHHOCTH).

8.  CdopMuUpOBaHHOCTb OCHOB  JKOJIOTMYECKOM  KYJIbTYphl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJOTMUECKOTO MBILIICHHS.

Memanpeomemnmvie

MesknpeaMeTHbIe OHATHSA

OObyuaromuecs yCOBEpPIIEHCTBYIOT IPUOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThI
¢ uHdopmanueii u nonoiaHAT uX. OHU cMOTyT paboTaTh € TEKCTaMH, MpeoOpa3oBHIBaTH U
UHTEPIPETHPOBATH COACPIKANIYIOCS B HUX HH()OPMAIHIO, B TOM YHCIIE:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, aHAJIU3UPOBATh, 0000IIATH U HWHTEPIPETUPOBATH
UHPOPMAIIHIO, COACPIKAIIYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTAX;

* BBIIEIATh TJABHYI0O M M30BITOUHYIO HMHGOpPMAILMIO, BBIIOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJCIEHHBIX (PAKTOB, MBICJIEH; IPEACTABIATh HHGOPMAIUIO B CKATOW CIIOBECHOU
¢dopme (B Buje IMiaHa WIM TE3UCOB) U B HAIJIAIHO-CUMBOJHYECKOH (opme (B Buae Tabnmil,
rpadU4ecKux CXeM M Juarpamm, KapT TOHSATHA — KOHIIENTYAIbHBIX IHArpaMM, OMOPHBIX
KOHCIIEKTOB);

* 3aIIOJTHATH U JOMOJHSATH TaOJHIIBI, CXEMBI, JHATPAMMBbI, TEKCTHI.

OOyuaromyecs MPpUOOPETYT ONBIT MPOEKTHON eATeJbHOCTH Kak 0co00i (opMbl
yaeOHOM paboThl, CHOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSTEIBHOCTH, WHHUIIMATUBHOCTH,
OTBETCTBEHHOCTH, TMOBBIIICHUIO MOTUBALUHN U 3PPEKTUBHOCTH Y4EOHOH NeATETbHOCTH; B X0/€



peanu3ali HUCXOAHOTO 3aMbICIa HAa MPAKTHMYECKOM YpPOBHE OBIAJCIOT YMEHHEM BBIOMpATh
aJIeKBaTHbIE CTOSIIEH 3ajaue CpelACcTBa, NMPUHMMATh PELICHMs, B TOM YHUCIE U B CUTyalMsX
HeonpenenéHHocTH. OHM  MOMy4aT BO3MOXHOCTh Pa3BUTh CIOCOOHOCTh K pa3paboTke
HECKOJIbKUX BAapUAHTOB pELIEHUH, K TOUCKY HECTaHJIApTHBIX pELIEeHUH, MOUCKYy U
OCYILIECTBIICHUIO HAaN0O0JIee IPUEMIIEMOTO PEIICHHUS.

B coorBerctBum ®I'OC OOO BBIIEISAIOTCS TPU TPYIIBl YHHUBEPCATBHBIX YYCOHBIX
JEICTBUI: peryisiTUBHbBIC, [I03HABATEIbHbIE, KOMMYHUKATHBHBbIE.

PeryasituBubie YVY /|

1. VYMeHue caMOCTOATENBHO ONPENENATh eI 00y4eHHs, CTaBUTh U (OPMYIUPOBATH
HOBBIE 33/1a4M B yyeOe U II03HABaTEJIbHON JesATeIbHOCTH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH
MO3HABaTEJIbHON JesiTeIbHOCTH. OOYUarOIIUIICS CMOXKET:

® aHAIM3MPOBATh CYILECTBYIOLIME M IUIAHUPOBaTh Oyaymue oOpa3oBaTelIbHbIE
pE3yIbTaThI;

® 1IeHTU(GULIUPOBATH COOCTBEHHBIE TPOOJIEMBI 1 OIIPEAEIATH INIABHYIO IIPO0IIEeMY;

® BBIJBUIaTh BEPCUU pEIICHUS MPOoOsieMbl, (HOPMYIUPOBATh IMIIOTE3bI, IPEIABOCXHUILAT
KOHEYHBI! pe3yJbTar;

® CTaBUThH LIEJIb JAEATEILHOCTH HAa OCHOBE ONPEEICHHON MPOOJIEMBl U CYHIECTBYIOIUX
BO3MOXKHOCTEI;

e (QopmynupoBaTh y4yeOHBbIE 3a/aud KakK IIard JOCTHXKEHMs IIOCTAaBJICHHOM LeIH
NeSITeIbHOCTH;

e 00OCHOBBIBaTb II€JIEBbIC OPUEHTUPHI U MPUOPUTETHI CChUIKAMH Ha ILEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAs JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 11T OB.

2. YMeHHME caMOCTOSTENbHO IUIAHUPOBATh IYTH AOCTHXKEHMs IeJieil, B TOM 4YHCIe
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3((heKTUBHBIE CIOCOOBI peleHus] y4eOHbIX U
IIO3HABATEJIbHBIX 3a/1a4. OOyyJaroUMics CMOXKET:

e omnpeaensaTh HEoOXOAUMbIE JAEWCTBHE(S) B  COOTBETCTBMM €  y4yeOHOH U
MI03HABATEJILHOM 3a7aueil U COCTABIISITh aJITOPUTM UX BBIIIOJIHEHUS;

e 00OCHOBBIBaTh U OCYILECTBIJIATH BbIOOp Hanbosee 3(h(HEeKTUBHBIX CIIOCOOOB PELICHUS
yueOHBIX Y NM03HABATEIbHBIX 33/1a4;

® OIpeneNsATh/HaX0IuTh, B TOM YHUCIIE U3 MNPEJIOKEHHBIX BapUAHTOB, YCIIOBHS JUIS
BBINOJIHEHUS YUeOHOH U O3HABATENbHON 3a1auu;

e BBHICTpaMBaTh JKU3HEHHbIE IJIAaHBI HAa KPaTKOCPOUHOE Oynyiiee (3asBISATH LEJIEBbIE
OpPUEHTHUPHI, CTABUThH aJIEKBATHBIE UM 33Ja4u U IpejiaraTh AeMCTBUS, YKa3blBas U 0OOCHOBBIBAS
JIOTMYECKYIO MOCIEI0BATEIbHOCTD 1aroB);

e BpIOMpaTh M3  NPEUVIOKEHHBIX  BAPUAHTOB U CAMOCTOSITEIbBHO  HMCKaTh
CpeICTBa/pecypehl AJisl PELICHUS 3a4a4n/JOCTUKEHUS 11eIIH;

® COCTaBIATh IUIAaH peleHuss NpoOieMbl (BBINOJIHEHUS IPOEKTa, MPOBEICHUS
MCCIIEI0BAHUS);

e OMpeAeNsaTh NOTEHIMAIbHbIE 3aTPYAHEHUS NIPU PEIIEHNN Y4eOHOM U MOo3HaBaTENbHOM
3a/la4l U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

® ONUCHIBATh CBOW ONBIT, O(QOpMIIsIsl ero s MepeJadyd JOpYyruM JIOAsSM B BHUIE
TEXHOJIOTHH PEICHUs MPaKTUUYECKHUX 3a]a4 ONPEIEIEHHOT0 Kiacca;

® IUIAaHUPOBATh M KOPPEKTUPOBATb CBOI MHIMBHAYaJIbHYIO 00pa30BaTeNbHYIO
TPAeKTOPHUIO.

3. YMeHHe COOTHOCHTh CBOM JICHCTBHS C IUIAHUPYEMBIMH  pe3yJabTaTaMH,
OCYIIIECTBIISATH KOHTPOJIb CBOEH AEATEIBLHOCTH B IIPOLIECCE JOCTUKEHUS PE3yNbTaTa, ONPEAeIsaTh
CrocoObl IEeUCTBUN B paMKax MpEeUIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JIeCTBUS B COOTBETCTBUHU C U3MEHAOLIEHca cuTyareid. O0yJaromuicss CMOXeT:

® OMpeAensiTh COBMECTHO C I€JIaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
pEe3yJbTaTOB U KPUTEPHUU OLIEHKU CBOEH yueOHOM JeSITeTbHOCTH;

® CHUCTEeMAaTU3UpPOBaTh (B TOM 4HCJIE€ BbIOMpAaTh TNPHUOPUTETHBIE)  KPUTEPHH



IUTAHUPYEMBIX PE3YJIBTATOB U OLIEHKU CBOEH AESITEIBbHOCTH;

e OTOMpaTh HMHCTPYMEHTBHI [JIi OLEHMBAHUSA CBOEH JESITENbHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOCH JIEATEIHLHOCTH B PaMKax MPEII0KESHHBIX YCIOBHH U TpeOOBaHMUIA,

® OLEHMBATh CBOK JEATENBHOCTb, AapryMEHTUPYsS HPUYMHBI JOCTHXKEHMUS WM
OTCYTCTBUS IIJITAHUPYEMOTO PE3yNbTaTa;

® HAXOAWThb JIOCTaTOYHBIE CPEACTBA JUIsl BBINOJHEHMS] Y4YeOHbIX JAEUCTBUHA B
U3MEHSIOMICHCS CUTYallul W/WIH IPU OTCYTCTBUH INITAHUPYEMOTO PE3yIIbTaTa;

e paboTas IO CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JEATEIBHOCTh Ha
OCHOBE aHalM3a M3MEHEHUH CHUTyalluu [Ijs MOJIY4EHHUs 3alUIaHUPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

® YCTAaHaBIMBAaTh CBA3b MEXAY IOJYYCHHBIMM XapaKTEPUCTUKAMU MPOAYKTa MU
XapakTepUCTUKaMU IIpolecca JEesATEIbHOCTH M IO 3aBEpIICHUM JEATEIbHOCTH MpeJlaraTh
M3MEHEHHUE XapaKTEPUCTUK MIPoLiecca /sl OJIYyYEHUS YIYUIIEHHbBIX XapaKTePUCTUK IPOIYKTa;

® CBEpATb CBOM JCWUCTBUS C ILIEIbI0 M, NPU HEOOXOAUMOCTH, MCIPABIATH OLIMOKH
CaMOCTOSITENIBHO.

4. YMeHHE OLEHHMBATh NPABWIBHOCTH BBIOJHEHHs Y4YeOHOW 3amaud, cOOCTBEHHBIE
BO3MOYKHOCTH €€ perieHusi. O0yqaromuiicss CMOXeT:

® ONpEeNeNsiTh KPUTEPUH NMPABIILHOCTH (KOPPEKTHOCTH) BHITTOJTHEHHS Y4eOHOM 3a1auu;

® aHaJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOILEIO MHCTPYMEHTAPHS
JUIs BBITIOJIHEHUS yueOHO 3a1auu;

e CcBOOOJHO II0JIb30BATHCA BBHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKM M CAaMOOLICHKH,
UCXO/S U3 LIEJIM M UMEIOILUXCS CPECTB, pa3iinyas pe3yabTaT U CIOCOObl AEHCTBUIA;

® OLEHMBATh MPOJYKT CBOEH JEATENBHOCTH IO 3aJaHHBIM H/WIM CaMOCTOSTENIBHO
OIpe/IeIEHHBIM KPUTEPHUSIM B COOTBETCTBHH C 1I€JIbIO AEATEIbHOCTH;

e 00OCHOBBIBaTh JOCTUKUMOCTD 1I€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (QuKCHMpOBaTb M aHAJIM3UPOBATh JUHAMHMKY COOCTBEHHBIX OOpa30BaTEIbHBIX
pE3yJIBTaTOB.

5. Bmanenue ocHOBaMHM < CaMOKOHTPOJIS, CAMOOILICHKH, MPHUHATHS pEIIeHUH U
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOI 1 mo3HaBaTesbHOM. OOyyaromuiics CMOXeT:

e HaOmOJaTh W aHATM3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  IO3HaBaTEIbHYIO
JeSITeIbHOCTD U AEATENBHOCTD APYIHX 00yJaromuxcs B Mpolecce B3auMOIIPOBEPKH;

® COOTHOCHUTb  peaJbHblE M  IUIAHUPYEMBIE  PE3YJbTaThl  MHAMBUAYAJIBHON
00pa30BaTeNbHOM 1eATEeNbHOCTH U JIEJIaTh BBIBOIBI;

® [PUHHUMATH PEIICHUE B yUeOHOH CUTYyallul U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIBHO ONPENENATh INPUUMHBI CBOETO yCIIEXa MM HEYCIeXa M HAXOJIUTh
CHoCcOOBI BBIXOJIa U3 CUTYAI[MH HEYyCIeXa;

® DPETPOCIEKTUBHO OIpPENEesATh, KaKhe JACUCTBUS MO PEHICHUIO y4eOHOW 3adaud WU
napaMerpbl 3TUX JEUCTBUM TMPUBEIM K IMOJYYEHHUIO HMEIOLIErocss MpOAyKTa Yy4deOHOM
JESTEIILHOCTH;

® JIEMOHCTPUPOBATh MPHEMbI PETYISLIHUH NCUXO(PU3UOIOTHUECKUX/ IMOLUOHAIBHBIX
COCTOSSHUM Ui JOCTIDKEHUA  d(dexta ycrmokoeHuss (ycTpaHEHHs  SMOLMOHAIBHOMN
HaNpsHKEHHOCTH), ¢ ¢deKTa BOCCTaHOBIEHUs (ocnabiaeHus MposBICHUN yToMieHHus), s ¢dekra
aKTHUBM3AIMH (TOBBILICHUS TICUXO(PHU3UOIOTUYECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbIe YY /[

6. VYMeHHe ompeaensaTh TOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTAHABIWUBATHL aHAJIOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITEIbHO BBHIOMPATh OCHOBAHUS U KPUTEPUH Ui KJIACCH(PHUKAIINH,
YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE pacCyXKICHHE,
yMO3aKJItoueHue (MHIyKTUBHOE, IeAyKTUBHOE, TI0 aHAJIIOTUH) U JIeNaTh BbIBOAbL. OOydaronuiics
CMOKeT:

e 10A0UpPATH CIIOBA, COMOAYMHEHHbIE KIIIOUEBOMY CIIOBY, ONPEEISIONINE €ro MPU3HAKH



1 CBOMCTBA;

® BBICTpauWBaTh JIOTMUYECKYIO LENOYKY, COCTOALIYI0 M3 KJIIOYEBOrOo CloBa H
COIOJYMHEHHBIX EMY CIIOB;

® BBIICHATh OOUIMH NPU3HAK JBYX MM HECKOJbKUX IPEAMETOB WM SBICHUH U
OOBSICHATH UX CXOJICTBO;

e O0BEAMHATH MPEAMETHl M SBICHUS B TPYNIBl [0 OINPENEICHHBIM IPU3HAKAM,
CpaBHUBATh, KJIaCCU(YUIIUPOBATH U 0000IIATh (PAKTHI U SBICHHUS;

® BBIJEIATH SBJIEHUE U3 OOIIEro psja IPYrux sIBICHHIH;

® OIpeneNsiTh OOCTOATENbCTBA, KOTOpPbIE NPEALIECTBOBAIN BO3HUKHOBEHHIO CBSI3H
MEXIY SABICHUSMH, U3 3TUX OOCTOSTENbCTB BBIAEIATH ONpPEIEIAIONIME, CHOCOOHBIE OBITh
NPUYHHOMN TAaHHOTO SIBIICHUS, BBISIBIIATH IPUYMHBI U CIICICTBUS SIBIICHUIA,

® CTPOUTh pacCyXAECHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBICHUSM U OT
YACTHBIX SIBJICHUH K OOLIMM 3aKOHOMEPHOCTSM;

® CTPOUTb PacCyXJCHHE Ha OCHOBE CpPaBHEHMS NPEIMETOB U SIBJICHUH, BBIACNAS NPU
9TOM 00IlME NPU3HAKY;

® U3yarath MOJYYCHHYI0 HH(POPMALHUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pPelIaeMoi
3a/1a4i;

® CaMOCTOSITEJIbHO YyKa3blBaTh Ha MH(MOpMALUIO, HYXKIAIOIIYIOCS B IPOBEPKE,
Ipeiarath U NpUMEHATh CII0CO0 MPOBEPKH JOCTOBEPHOCTU MH(POPMALINY;

¢ BepOATM30BATh IMOIMOHAIBHOE BIIEYATICHNE, OKA3aHHOE Ha HETO HCTOYHHKOM;

® OOBACHATH SIBIICHHS, TPOIECCHl, CBSI3M W OTHOLICHHS, BBIABISIEMBIE B XOJe
MIO3HABATEILHOM M MCCIIEA0BATEIILCKOM EATENFHOCTH (MIPUBOJUTE OOBSICHEHNE C M3MEHEHHUEM
(dopMbl NpesicTaBlIeHUs; O0BACHATD, ACTATU3UPYS WIK 000011asi; OOBACHATh C 33JaHHOW TOUYKH
3peHus);

® BBIBIATh M Ha3blBaTh HPUYMHBI COOBITHS, SIBIEHHS, B TOM 4YHCJIE BO3MOXHBIC
/Hambosiee  BEpOSITHbIE  MPUYUHBI, BO3MOXKHBIE  IOCIEJICTBUS  3aJlaHHOW  IPUYMHBI,
CaMOCTOSITENIbHO OCYILECTBIISS IPUYNHHO-CIIEICTBEHHBIN aHAIIN3;

e JeNaTh BBIBOJ HA OCHOBE KPUTHYECKOI'O aHalM3a pa3HbIX TOYEK 3peHus,
MOJATBEPXKJIaTh BBIBOJI COOCTBEHHOM apryMEHTAallMed WM CaMOCTOSITENIBHO IOJIy4€HHBIMU
JTAHHBIMU.

7. YMeHue co3/iaBarh, MPUMEHATh U IMPEOOpPa30OBbIBaTh 3HAKK U CHUMBOJIBI, MOJCIHU U
CXEMBI IS pelIeHUs] y4eOHBIX U MTO3HABATENbHBIX 331a4. O0yJaroLiics CMOXKET:

e 0003Ha4aTh CUMBOJIOM M 3HAKOM NpEIMET U/UJIH SBJICHUE;

® OMpeAeNnsaTh JOTMYECKHE CBSI3U MEXIy NMpeAMETaMHM /WU SBICHUSIMH, 0003HAYaTh
JTaHHBIE JIOTMYECKHE CBSA3H C TOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIM 00pa3 npeaMeTa u/uin sSBJICHUS;

® CTPOUTh MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHH 3aJjaun /UM crioco0a ee pelieHus;

e co3JaBaTh BepOasibHbIC, BEIECTBEHHbIE U UH(POPMALIMOHHBIE MOJIENHN C BbIJICIIEHUEM
CYILIECTBEHHBIX XapaKTepUCTUK OOBEKTa MJIs ONpejAeieHUs crocoba pemeHus 3aadd B
COOTBETCTBUU C CUTYaIIUEH;

e 1peoOpa3oBBIBATE MOJICNM C LENbIO BBIBICHUS OOILIMX 3aKOHOB, OMPEACISIIOIINX
JTAHHYIO NIPEIMETHYIO 00J1aCTh;

® NEpEeBOAUTH CJOXKHYIO IO COCTaBy (MHOTOAcHeKTHYI0) HWH(OpMaLUI0 U3
rpa¢puueckoro MM (GOpMaIM30BaHHOTO (CHMMBOJIBHOTO) MPEICTAaBICHUS B TEKCTOBOE, U
Hao000poT;

® CTPOUTH CXEMY, AJITOPUTM JACUCTBUS, UCIIPABIIATH UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJropuTM Ha OCHOBE HMEIOIIErocsi 3HaHUsA 00 OO0BEKTe, K KOTOPOMY NPUMEHSETCS
ITOPHUTM;

® CTpPOMTb JI0Ka3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAJIM3UPOBATH/Pe(IIEKCUPOBATH OIBIT Pa3padOTKU U peaTn3alii y4eOHOro MpoeKTa,
UCCIIEIOBaHUs (TEOPETUYECKOT0, 3MIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpOoOIeMHOM



CUTYAallUH{, TIOCTABJICHHOH LI€JH /WM 33JJaHHBIX KPUTEPHUEB OLIEHKU MPOIyKTa/pe3ybTara.

8. CwpbicnoBoe uteHne. OO0yJaromuicst CMOXKET:

® HAXOOUTh B TeKcTe TpeOyemyro HH(OpMAIMIO (B COOTBETCTBHM C LEISIMHU CBOCH
JIESATEILHOCTH),

® OpUEHTHPOBATbCS B COJAEPKAHUM TEKCTa, NOHMMATh ILIEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHABJIMBATh B3aWMOCBS3b ONMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, TPOIIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICIO0 TEKCTA;

® 1IpeoOpazOBBIBATh TEKCT, IIEPEBOAS» €ro B IPYTI'YI0 MOAAIBHOCTb, HHTEPIPETHPOBATD
TEKCT (HEXYJI0’KeCTBEHHBIM — y4eOHBI, HAyYHO-MOMYJISIPHBIN, WH(OPMAlMOHHBIN, TEKCT NON-
fiction);

® KPUTHYECKU OIICHUBATh CO/epkaHue U GopMy TEKCTa.

9. ®opmupoBaHHe U Pa3BUTHE SKOJOTHUYECKOTO MBIIUICHUS, YMEHHUE PUMEHATh €ro B
[IO3HABATEIIbHOM, ~KOMMYHUKAaTHBHOW, COLMAIBHOW TMpakTHKE U  HpoQecCHOHATbHOM
opueHTanuu. OOyJarOIIHICS CMOXKET:

® OIpeAessaTh CBOE OTHOUIEHHE K IPUPOIHOMN CPEE;

® AHANM3HPOBATh BIUSHUE SKOJIOTHYECKUX (PAKTOPOB HA CpeAy OOUTAHMS KHUBBIX
OpPraHU3MOB;

® [IPOBOAMUTH IPUUMHHBIA U BEPOATHOCTHBIN aHAJIN3 HKOJIOTUYECKUX CUTYALINA;

® [IPOrHO3UPOBAaTb M3MEHEHMsI CUTyallUM NpU CMEHE JAEWCTBUSA OAHOrO (hakTopa Ha
JercTBre Ipyroro GakTopa;

® pPACIPOCTPAHITH IKOJOTMYECKHE 3HAHUS W y4acTBOBaTh B MPAKTUYECKUX JIENax IO
3alUTe OKPYKAIOUIEH CpeIbl;

e BbIpaXkaTh CBOE OTHOILIEHUE K IPUPOJIE UEPE3 MOJIENH, IPOEKTHHIE pAOOTHI.

10. Pa3BuTHe MOTUBAILlMU K OBJIaJICHUIO KYJIbTYpOIl aKTUBHOI'O MCIIOJIb30BaHUS CIOBape
U IPYTUX MOUCKOBBIX crcTeM. OOyJaromuics CMOXKET:

e OmpeAensaTh He00XOAUMbIE KIH0UYEBbIE IOUCKOBBIE CJIOBA U 3alIPOCHI;

® OCYILECTBIATh B3aUMOJCHCTBUE C DJJEKTPOHHBIMM IIOMCKOBBIMH CHCTEMaMH,
CJIOBapsIMU;

e (GopMUpOBATh MHOXKECTBEHHYIO BBIOOPKY M3 TIOUCKOBBIX HCTOYHUKOB IS
00BEKTHUBU3AIMH PE3YJIbTATOB ITOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThI IOUCKA CO CBOEH AESITEIBHOCTHIO.

Kommynukarususblie YY ]|

11. YMeHHne  OpraHu3oBbIBaTH  Y4eOHOE  COTPYJHHYECTBO U  COBMECTHYIO
NeSITeIbHOCTh C YUHUTEJIEM U CBEPCTHUKAMHM; paboTaTh MHIAMBHYaIbHO U B IPYIIE: HAaXOAUTh
oOuiee pelieHne M paspemars KOHQUIMKTBI Ha OCHOBE COIJIACOBAaHUS MO3UIMM U yueTa
UHTEpecoB; (OPMYIHPOBATh, APTYMEHTUPOBATb U OTCTaMBaTh cBoe MHeHHe. OOywaromuiics
CMOJKeT:

— OIPEIENATh BO3MOXHBIE POJIM B COBMECTHOM JESITEIBHOCTH;

— WIpaTh ONPEIEIEHHYIO POJIb B COBMECTHOM €ATEIBLHOCTH;

— NpPUHUMATh MO3UIUI0 COOECEeHHMKA, MOHUMAs MO3UIUI0 JPYroro, pasiuyarb B €ro
peuu: MHEHHuE (TOUKY 3pEHHsi), J0Ka3aTelbCTBO (ApryMEHTHI), (DaKThl; THIIOTE3bl, aKCHOMBI,
TEOpUU;

— OmpeneNnsaTh CBOM JIEHCTBUS M JAECUCTBUS MapTHEpa, KOTOPbIE CHOCOOCTBOBAIM HIIU
MPETSITCTBOBAIN NMPOTYKTUBHOW KOMMYHHKAIIUH;

— CTpOMTH TIO3UTHBHBIE OTHOLIEHHWs B IIpolecce Y4eOHOH U TO3HaBaTeIbHOM
JESTEIILHOCTH;

— KOPPEKTHO U apryMEHTUPOBAHHO OTCTaMBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCHH YMETh
BBIIBUTaTh KOHTPApryMeHThl, nepedpa3upoBaTb CBOK MbICHb (BJaJleHHE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKHM OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpPH3HABaTh



OLIMOO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

— Ipelarath albTEPHATUBHOE pElICHHE B KOH(JIMKTHON CUTYyallUy;

— BBLAEIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCUU;

— JIOTOBapMBaThCS O IMpaBWJIaX M BONPOCAaX Uil OOCYXIEHHS B COOTBETCTBHH C
IIOCTaBJICHHOM Iepe]l TPYyIIION 3a1a4ei;

— OpraHu30BBIBaTh Yy4eOHOE B3aUMOJEWCTBUE B rpymne (onpeAensTb oOLue ey,
pacIpenesaTh poJiu, 10roBapuBaThCs APYr ¢ APYrOM U T. 11.);

— YCTpaHATh B paMKax JUajiora pa3pblBBl B KOMMYHHUKAaIMH, OOYCIOBIICHHBIC
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHMKa 3agaud, (OpMBI WM COAEPIKaHUS
JMaJora.

12. YmMeHue OCO3HAHHO HCIOJIb30BATh PEUYEBbIC CPEJCTBA B COOTBETCTBHUH C 3a/a4eid
KOMMYHHKAIMK JJIS1 BBIPAXXEHUs CBOUX YYBCTB, MbICIEH M MOTPEOHOCTEN /AJIs MJIAHUPOBAHUS U
pEeryisiiuu CBOEU ACATENBHOCTH; BIAJCHUE YCTHOW M IIMCBMEHHOW PEYbl0, MOHOJOTMYECKOH
KOHTEKCTHOM peubto. O0yJaromunics CMOXKET:

e ompeneniTh 337ady KOMMYHHMKAllMM M B COOTBETCTBUM C HEW OTOMpaTh pedeBbIe
CpEJICTBA;

e 0TOMpaTh M MCIOIH30BaTh PEUEBBbIE CPEJCTBA B IMPOLECCE KOMMYHUKAIUH C JPYTUMHU
JIOJbMU (IMAJIOT B Iape, B Majo IpymIe u T. 1.);

® [PEACTaBIATb B YCTHOM WM NHUCbMEHHOH (hopMe pa3BepHYTHIM IUIAaH COOCTBEHHOM
JESATEIILHOCTH;

e coOmonaTh HOPMBI TYOJUYHOW pedYd, pErjiaMeHT B MOHOJOI€ W JHCKYCCHH B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a7a4eH;

e  BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHUE (CYXJIEHHUE) U 3allpallMBaTh MHEHUE NapTHEpa B
paMKax Iuanora;

e [IPUHUMATh PELICHHUE B XOJI€ 1Majora U COrjJacoBbIBaTh €ro ¢ COOECETHUKOM;

®  CO3[aBaTh NMCbMEHHbBIE «KJIUIIUPOBAHHBIE» U OPUTHHAIIBHBIE TEKCTHI C UCIIOJIb30BAaHUEM
HEOOXOUMBIX PEUYEBBIX CPECTB;

®  UCMOJb30BaTh BepOajbHbIE CPEACTBAa (CPEACTBA JIOTMYECKOM CBSA3M) JUISL BBIJICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  CIIOJIB30BATh HeBepOabHbIe CpeacTBa WIH HarJsgHbIe MaTepUabl,
HOJrOTOBJIEHHBIE/OTOOPAHHbIE 10T PYKOBOJCTBOM YUUTEJIS;

e  JleNaTh OLCHOYHBIN BBIBOJI O IOCTHKEHUU 1€ KOMMYHMKAI[MN HETIOCPEICTBEHHO 1OCIIe
3aBepLICHUS] KOMMYHUKATHBHOIO KOHTaKTa U 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHMe U pa3BUTUE KOMIIETEHTHOCTH B 0O0JacTH MCIIOJIb30BaHMS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT). OGyuaronuiicss CMOXeT:

e  [[eJICHANpPABIEHHO MCKaTh U MCIIOJIb30BaTh MH(OPMAIMOHHBIE PECYpChbl, HEOOXOIUMbIE
JUIS pelleHns: y4eOHBIX M MPAaKTUYeCKHX 3a/1a4 ¢ momouisio cpeacts UKT;

e BbHIOMpaATh, CTPOUTb M HCIONb30BaTh AaJEKBaTHYI0 HH(OPMALMOHHYIO MOJENIb JUIs
nepesaud CBOMX MBICIIEH CpeicTBaMU €CTECTBEHHBIX U (POPMAaJIbHBIX SI3bIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHUKAIIUH;

®  BBIJCNIATh MHPOPMAIMOHHBIN acHeKT 3a/jayu, ONepHUpoOBaTh JAaHHBIMHU, HCIIOJIb30BAThH
MOJIeJIb peLIeHHs 3a/1a4H;

®  UCMOJb30BAaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYash BBIOOp aJeKBAaTHBIX 3ajjaye
WHCTPYMEHTAIBHBIX  NPOTrPAMMHO-AaNNAapaTHBIX CPEJICTB M CEPBHUCOB) [UId  pPELICHUS
MH(OPMALIMOHHBIX M KOMMYHMKAIIMOHHBIX Y4YE€OHBIX 3a/Jay, B TOM 4YHCIIE: BBIYUCIICHUE,
HalMcaHue JOKJIAJ0B, peepaToB, CO3JaHUE TPE3EHTAUN U JIp.;

®  CIOJIb30BaTh HH(OPMALIMIO C YUETOM STHUYECKUX U IIPABOBBIX HOPM;

e co3/laBaTh HMH(OPMALMOHHBIE PECYpChl PA3HOTO THMA W Ui Pa3HBIX AyJUTOPHUH,
co0uro1aTh HH(POPMAIIMOHHYIO TUTHEHY U MpaBUia HHPOPMALMOHHONW O€30MaCHOCTH.
npeomemmole.



e (opMupoBaHHME TMpEACTABIEHUH O MareMaTHMKe Kak O MeTOoJe IIO3HaHUs
JeHCTBUTENILHOCTH, MTO3BOJISIOIIEM ONUCHIBATh M U3Yy4aTh pealibHbIE IPOLIECCHI U SBICHMS;

® pa3BUTHE yYMEHUH pabOTaTh C Y4eOHBIM MATEMaTHUYECKUM TEKCTOM (aHAIM3HPOBATH,
U3BJICKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPAaMOTHO BBIPAXaTh CBOU MBICIH C
IPUMEHEHHEM MaTeMAaTU4eCKOH TEpPMUHOJIOIMH M CHUMBOJIMKH, MPOBOJUTH KIACCU(PUKALMH,
JorHYecKrue 000CHOBaHMS, JOKa3aTEIbCTBA MATEMAaTUYECKIX YTBEPKICHUH;

®  Da3BUTHE MPEJACTABIECHUI O 4YHUCIE M YHCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JEMCTBUTENIBHBIX UHUCENl; OBJAJEHUE HABbIKAMM YCTHBIX, NHUCBbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYHCIICHHI;

®  OBJIQJICHUE CHMBOJIBHBIM SI3BIKOM aireOpbl, MpUEMaMHU BBITOJHEHHS TOXKIECTBEHHBIX
npeoOpa3oBaHuil BBIPAXKEHUH, pEIICHUs] YpaBHEHUM, CUCTEM YpaBHEHUI, HEPaBEHCTB U CHCTEM
HEPaBEHCTB; YMEHHUS MOJICIIMPOBATh pEaJbHbIC CHUTYyallud Ha SI3bIKE aiareOphl, HCCIEI0BATh
IIOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATh MOJIy4YEHHBIN
pe3yJbTaT;

e  OBJIQJICHUE CHUCTEMOW (DYHKIMOHAIBHBIX IOHATUH, pa3BUTHE YMEHMs MCIIOJIb30BaTh
(GyHKLIMOHATBHO-TpaUUECKre MpPEICTaBICHHUs JUIsl PpEIleHUs Ppa3IMYHbIX MaTeMaTHYeCKHX
3a/1a4, JUIsl ONMCAaHMsI U aHAJIN3a pealIbHbIX 3aBUCUMOCTEH;

® OBJIQJICHUE HPOCTEHIIMMHU CHocoO0aMu NPEACTAaBICHHUS M aHalIM3a CTATUCTUYECKHUX
JAHHBIX; (OPMUPOBaHUE MPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM
MHUpE M O pa3jIMyYHBIX CI0CO0aX MX HM3YYEHHUS, O TMPOCTEHIINX BEPOSTHOCTHBIX MOJIEIAX;
pa3sBUTHE YMEHHMH W3BIeKaTb MH(POPMALMIO, MPEJICTABICHHYI0 B TabauIax, Ha JuarpaMmax,
rpaduKax, ONMCHIBATh M aHAJHU3UPOBATh MACCHUBBI YUCIIOBBIX JAHHBIX C TIOMOIIBIO MOIXOISIINX
CTAaTUCTHYECKUX  XAPAKTEPUCTUK, MCIIOJIb30BaTh IMOHMMAHUE BEPOSATHOCTHBIX CBOWMCTB
OKPY’KaIOIIMX SBJIICHUN ITPU IPUHATUU PELLICHUN;

®  Da3BUTHE YMEHUI NPUMEHATh U3yUCHHbIC IMOHATHUSA, PE3YJIbTAThl, METOMbI JUISl pEIICHUs
3ajjay MPaKTHUECKOro XapakTepa M 3aJad M3 CMEKHBIX JUCHUIUIMH C HMCIIOJIb30BaHUEM INpU
HEO0OXOMMOCTH CIIPAaBOYHBIX MAaTEpUAIOB, KOMIIbIOTEPA, I0JIb30BAThCS OLIEHKOW M IMPUKHUIKON
IIPY NIPAKTUYECKUX PACUETAX;

e (opmupoBaHuE MpEICTaBICHUs OO0 OCHOBHBIX M3y4aeMbIX MOHATHUSIX: HH(OpMaIus,
AJIITOPUTM, MOJEIIb — U X CBONCTBAX;

® pa3BUTHE AJNTOPUTMUYECKOTO MBILIUIEHUS, HE0OXoauMoro s MNpodecCHOHaTIbHOU
JIEATETLHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opmupoBaHMe yMEHHUH (opManu3aluu U CTPYKTYpUPOBaHUA HH(GOpPMAIMM, YMEHUS
BBIOMpPATh CHOCOO0 MPEACTaBICHUS JaHHBIX B COOTBETCTBUM C IIOCTAaBJIEHHOM 3ajaueil —
TaOJIMLBI, CXeMBI, TpapUKU, JUarpaMMbl, C UCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX
cpeacTB 00pabOTKH JJaHHBIX;

(GopMUpOBaHNE HAaBBIKOB M yMEHUU 0€30IacHOro M IeJIecOo00pa3HOro MOBEIEHUS IMpU
paboTe ¢ KOMIBIOTEPHBIMM IporpamMmamu U B MHTepHeTe, yMeHHMs COOIIOAATh HOPMBI
MH(OPMALIMOHHON ATUKH U ITpaBa.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

DJIeMEeHTBI TEOPMH MHOKECTB 1 MATEeMAaTHYeCKOM JIOTUKH

CornacHo ®I'OC ocHoBHOrO 0011ETO 00pa30BaHUS B KypC MaTeMaTUKH BBEICH pa3iei
«Jloruka», KOTOpBII HE IpearoaracT JOMOJIHUTENbHBIX YaCOB HA U3YUYEHUU U BCTPAUBAETCS B
Pa3IUYHBIE TEMBI KYPCOB MAaTEMATHKU WU MPEABAPACTCA O3HAKOMJIICHUEM C 3JICMCHTaAMH TCOPUH
MHOKECTB.

MHo:kecTBa M OTHOIIEHHUS MEXKITY HUMH

MHOX€ECTBO, Xapakmepucmuyeckoe C60UCME0 MHOJCeCcmed, DIEMEHT MHOKECTBA,
nycmoe, KoneuHoe, beckoneurnoe muodxcecmso. IlonmuoxkecTBo. OTHOIIEHUE NPUHAUIEKHOCTH,
BKJIIOYEHHUS, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJjaHUs MHOXECTB, PACNO3HABAHUE
HOOMHONCECME U INEMEHIMOE NHOOMHOICECME C UCNONb308AHUEM KPY208 Jiinepa.

Onepanumn Hax MHOKeCTBAMH



[lepeceuenne wu oOBEAMHEHHE MHOXKECTB. Pasznocmv  MHOdNCECmM8, OONOIHeHUe
MHOXMCcecmsa. Iinmepnpemayus onepayuti Ha0 MHOMCECM8AMU C NOMOWbIO Kpy2os Jiliepa.

DJIeMeHTbI JIOTUKH

Onpenenenue. YTBEpKIeHUS. AKCHOMBI U TeopeMbl. [lokazarenbcTBo. Jloka3aTenbCcTBO
ot potuBHOTO. TeopeMa, oOparHas qaHHOU. [Ipumep 1 KOHTpIIpUMED.

BrickasbiBanus

HNctuHHOCTE W JIOKHOCTH BBICKa3bIBaHUS. (C0JKCHbIE U HPOCMblE  BbICKA3LIBAHUS.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb30BAHUEM JIO2UYECKUX CEA30K: U, UIU, He. YcloHble
BbLCKA3bIBAHUS (UMNIUKAYUL).

Yucaa

PaunuonanbHblie unciaa

MHOX€ECTBO palMOHANBHBIX uKcesl. CpaBHEHUE pPALMOHANBHBIX uHces. JleicTBusa c
paroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamudtol Opoobwio.

HppaunoHajbHbIe YUCIA

ITonsaTHe MppanMoHAIBHOIO yucia. Pacro3HaBaHue uppanroHanbHbIX yucen. [Ipumepsl

JoKa3aTenbcTB B anrebpe. HpparmoHaabHOCTH qucma~2 . [Ipumenenne B TeOMETpHUHU.
CpasHenue uppayuonanvhvlx yucen. Muoscecmeo oeticmeumenbHuLX YUcel.

ToxnecTBeHHbIE IPe0OPaA30BaAHUSA

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

Bripaxxenue c¢ nepemeHHoii. 3HaueHue BbIpakeHHs. [lojcTaHOBKa BBIpaXXKEHHH BMECTO
[IEPEMEHHBIX.

Ieanie BbIpakeHUst

Crenenp ¢ HaTypaJbHbIM IOKa3areneMm M e€ cBoiicTBa. IIpeoOpa3oBanus BbIpakeHUH,
COJIepIKalINX CTENEHH C HATypaJIbHBIM ITOKa3aTeNeM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM M MHOTOWIEHaMHU (CJIOKEHHE,
BbIUHMTaHUE, YMHOXKEeHHE). DOpMyIIbl COKpAIIEHHOTO YMHOKEHHUSI: pa3HOCTh KBaIpaTOB, KBAApaT
CYMMBI M pa3HOCTH. Pa3znojkeHne MHOrouj1eHa Ha MHOXHUTENIU: BBIHECEHHUE OOIIEr0 MHOKHUTENS
3a CKOOKH, epynnuposka, npumeHneHue ¢Qopmyn CcOKpawéHHo2o ymuodicenus. Keadpammwiii
MPEXUIEH, PA3NONACEHUE KBAOPAMHO20 MPEXUNEHA HA MHONCUMEU.

JIpoOHO-panHOHAIbHBIC BHIPAKEHHUS

Crenenp c uenbiM mnokaszareneMm. IIpeoOpa3oBanue ApOOHO-JIMHEHHBIX BBIPAKEHUM:
CIIOKEHHE, YMHOXKEHUE, NeNeHue. Aneeopauyeckas opodw. /Jonycmumvle 3HAYeHUs NepeMeHHbIX
6 OpobOHO-payuoHanbhvix evipadxcenusx. Cokpawenue anecedpauveckux opooet. Ilpusedenue
aneebpauveckux opodeti Kk obwemy 3Hamenamento. etlicmeus c anceopauieckumu OpoOIMu:
CllodHCeHUe, 8bIYUMAHUe, YMHOJICEHUe, OelleHue, 8036€0eHUe 8 CINENEHb.

IIpeobpazosanue vipasiceHutl, cO0EPHCAUUX 3HAK MOOYIIA.

KBaaparnbie kopHu

Apudmernueckuil kBaapaTHbIi KopeHb. [IpeoOpa3oBaHue BBIpaXEHHUH, COAEPIKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JEJIEHUE, BBIHECEHHE MHOXUTENS H3-10J 3HaKa KOpHS,
BHeceHUue MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[lonsitTne ypaBHeHMsT M KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTLHOCMU
ypasuenuii. Obnacms onpeoeneHus ypasHeHus (001acms 00NYCMUMbBIX 3HAYEHUL NePeMEHHOT).

JIuHeiiHOe ypaBHeHHe U ero KOPHHU

Pemenne nuHeilHbIX ypaBHeHMU. Jluneunoe ypasnenue ¢ napamempom. Koauuecmeo
KOpHelU TUHetHo20 ypasHeHus. Pewenue nuneinvlx ypagnenuu ¢ napamempom.

KBanpaTrHoe ypaBHeHHe B er0 KOPHH

KBanparusle ypaBHeHnusa. HemosnHble KBagpaTHble ypaBHeHUA. JIMCKpUMHHAHT
KBaJpaTHOrO ypaBHeHus. Popmyna KOpHEH KBaJpaTHOro YypaBHEHUA. ITeopema Buema.



Teopema, obpamnas meopeme Buema. Pemienue KBaJpaTHBIX ypaBHEHMH: HCIOJIb30BaHUE
dbopMynbl  JUISI HAaXOXACHUS KOPHEW, ecpaguueckuii memoo peuienus, pasiodceHue Ha
MHOdCUmMenU, noobop KopHell ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo xopmueu
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OUCKpumMuHanma. buxeadpamuvle ypagneHus.
VYpasnenus, ceooumvie k nunelinbim u kéaopamuvim. Keaopammusie ypasnuenus ¢ napamempom.

ApoOHo-pannoHaJbHbIe YPAaBHEHHUS

Pemenne mpocredmmx ApoOHO-TUHEHHBIX ypaBHEHUN. Peuenue OpoOHO-payuoHAIbHbIX
VPABHEHUII.

Memoowl  pewienus ypagueHull: Memoovl PABHOCUTbHBIX NPeodpaA308aHuUll, Memoo
3aMeHbl nepemeHHou, epaguyueckutl memoo. HMcnonvzosanue ceolcme yHKyuil npu peweHuu
VPaHeHUIl.

Ipocmetiwue uppayuonanshvle ypashenus éuda ([ f (x) =a, \/f (x) = \/g (x).

Vpasuenus euoa X" = a . Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHM

VYpaBHeHHE C AByMs I€peMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIBYMs II€PEMEHHBIMM.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NePEMEHHbIMU.

[TonsTHe cucreMbl ypaBHeHMI. Pelienne cucreMsl ypaBHEHUN.

MeTobl pelieHus: CUCTeM JIMHEHHBIX YPaBHEHU C IByMS MIEPEMEHHBIMU: 2paguueckutll
Memoo, Memoo ClOHCEeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TuHEHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBsie HepaBeHcTBA. CBOICTBa YHCIOBBIX HepaBeHCTB. [IpoBepka clipaBeauBOCTH
HEPABEHCTB IPH 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Qbnacmoy onpeoenenus
Hepagencmaa (061acmos 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue nuHelHbIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHvlx HepaABEHCMSE:
UCNONIL306AHUE CBOUCME U 2papuKka KeaopamudHou QyHKYuu, Memoo UHMep8anos. 3anuch
peuienus KeaopamHo20 HepaseHCcmad.

Pewenue yenvix u 0pobHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMpl HEpaBEHCTB C OJHOHM INEpEMEHHOW. PelieHne cucTeM HEpaBeHCTB C OJHOMU
MEePEMEHHOMN: JMHEHHBIX, Keadpamubvlx. W300pa’keHHe pelieHusi CHUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOW MPSIMON. 3alUCh PELLIEHUS CUCTEMBI HEPABEHCTB.

DOyHKIUH

Ionsitue pyHkuuu

JlekapToBbl ~ KOOpJAWMHATBl Ha IUIOCKOCTH. @DOpMHpOBaHUE MPEACTAaBIECHUN O
METamnpeIMETHOM TOHATUU «KOOpAUHATBI». CrocoObl 3amaHusi (YHKIHA: aHATUTUYECKUH,
rpaduueckuii, Tabanunbiil. ['padux ¢ynkmuu. [Ipumepsl QyHKIuUM, Mony4aeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbIX PEeaIbHBIX MPOIIECCOB U PELIeHU 3aa4. 3HaueHue (PYHKIUH B TOUKE.
CpoiictBa (QyHKIUI: 00NacTh OMNpENENIeHUsl, MHOXECTBO 3HAUEHUM, HYIH, HPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb, TPOMEXKYTKM BO3pacTaHMs U YObIBaHMUS,
HanOoJbIlIee U HauMeHbIee 3HaueHus. MccnenoBanue GyHKmm o e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvle gynkyuu.

JIuneiiHas pyHKIUsA

CpoiictBa u rpaduk JuHEHHOW (QyHKIMHU. VYTI0BOW KOA(DPUIMEHT MPSIMOM.
Pacnonoxenue rpaduka aMHeHHONW (YHKUIMU B 3aBUCUMOCTH OT €€ YIJIoBOro ko3¢ ¢uirenra u
cBOOOIHOTO wiieHa. Haxoowcoenue koappuyuenmos aunetiHo GyHKyuu no 3a0aHHbIM YCLOBUAM:
NPOX0JHCOeHUe NPAMOLL uepe3 08e MOUKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOT
yepes OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.



KBagparnunas ¢pyHkums

CroiictBa u Trpaduk KBaapatnuHod QyHkuu (mapadona). llocmpoenue epaghuxa
keaopamuynot @QyHkyuu no moykam. HaxoxneHue Hynel KBaapaTUYHOW (QyHKIHH,
MHOJICECBA 3HAYEHUT, NPOMEICYMKOE 3HAKONOCHMOSHCMEA, NPOMENCYMKOE MOHOMOHHOCTU.

OOpaTHasi NPONOPUHOHATBHOCTH

k
CpoiicTBa QpyHKIMU Y = 5 y = —. I'unep6omna.
X X

I'pagpuku pynxuyuii. Ilpeoobpazosanue epaguxa ¢pynkyuu Yy = f(X) ora nocmpoenus
epacpuxos gynxyuii suoa y = af (kx+b)+c.

Tpagpucu ymegui y =2+ y =X,y = 3%, y=Ix|.
X+

IHocnenoBaTeIbHOCTH M IPOTPECCHH

UucnoBass  1ocieoBaTeIbHOCTb.  IIpuMepsl  4YHMCIOBBIX — MOCIENOBATEIBHOCTEH.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas Tmnporpeccuss u €€  CBOMCTBA.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa U cymmbl N NEPEbIX  UNEHO8
apugpmemuueckotl u ceomempuyeckol npozpeccuil. Cxooaumasics ceomempuyeckds npoepeccus.

Pemienne TekcToBBIX 32124

3anaum Ha Bce apudMeTHYECKHUE TeiiCTBUS

Pemrenue TeKCTOBBIX 3a/1a4 apuMeTndeckuM criocooom. Mcmonb3oBanue Tabnmil, cxem,
YyepTexke, APYrux CpeACTB IPEICTABICHUS ITaHHbBIX IIPU PEIICHUH 3aJa4uH.

3agaum HA ABUKEeHUE, PA00TYy M MOKYNKH

AHanu3 BO3MOXHBIX CUTYallUii B3aMMHOTO PACHONIOKEHUsI OOBEKTOB MPH UX JBUKCHUH,
COOTHOLIEHUSI 00BEMOB BBIIIOJIHAEMBIX PA0OT IIPU COBMECTHOU padoTe.

3agaum Ha YaCTH, 10JIM, IPOLEHTHI

Pemenue 3aau Ha HaXOXKJAEHHE YAaCTU YMCIA U YMCIA 1O ero yactu. Pemenue 3anad Ha
MPOLIEHTHI U A07u. [[puMeHeHne nponopumii Npu peieHuy 3aaau.

Jlornuyeckue 3agaumn

Pemenue nornveckux 3anad. Peuienue 102uteckux 3a0a4 ¢ NOMowbio epagos, mabauy.

OcHoBHbIE METO/IbI pellieHHs] TEKCTOBBIX 3a/1a4: apudmeTuuecKkuii, anreOpandeckuid,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuileHus 3a0ad
(ceomempuueckue u epaguieckue memoosl).

CTaTHCTHKA ¥ TeOpUs BEPOSTHOCTE

Crarucruka

Tabnmuunoe u rpaduyueckoe TMPEACTaBICHNUE aHHBIX, CTOJIOYaThle W KPYTrOBBIC
quarpammbl, Tpaduku, MPUMEHEHUE auarpaMM U TpauKOB A OMHCAHUS 3aBUCUMOCTEH
peadbHBIX BEJIMYMH, W3BICYCHHE WHOOpPMAIMKM U3 TaONWIl, [aWarpaMm W TpaduKoB.
OrnucaTenbHble CTAaTUCTHYECKHE TOKA3aTeNM YHCIOBBIX HAOOpPOB: cpemHee apupMETHYECKOoe,
Meouana, HauOoIbllIee M HauMEHbIllee 3HAaYeHHs. Mephl pacceuBaHUs: pa3Max, Oucnepcus u
cmanoapmHuoe OmKIOHeHue.

CrnyyaitHast W3MEHUMBOCTh. V3MEHUMBOCTH MpH HU3MEpeHUusiX. Pewarowue npasuia.
3axoHomepHOCMU 8 USMEHUUBLIX BETUHUHAX.

Cuayuaiinbie cOOBITHS

CrnyyaitHple OMBITHI (IKCIEPUMEHTHI), dJIEMEHTApHbBIE CIydyalHbIe COOBITHS (MCXOIIBI).
BepostHoct  aneMeHTapHbIX CcOOBITUH. CoOOBITUS B CIy4aHBIX OKCHEPUMEHTaX |
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbBIE COOBITHS. BeposTHOCTH ciiydallHbIX COOBITHI. OMBITHI C
PAaBHOBO3MOJKHBIMHU JJIEMEHTApHBIMU COOBITUSAMH. KilacCHYecKrne BEpPOSITHOCTHBIE OIBITHI C
UCTOJIb30BAaHUEM MOHET, KYyOWKOB. [Ilpeocmaeénenue codvimuii ¢ nomowwlo Ouazpamm
Diinepa.llpomueononodcuvle cobvimus, o0OveduHenue u nepecevenue coowvimuu. Ilpasuno
cnodxcenus geposmuocmeti. Cnyuaiinwiii 6v160p. [Ipedcmasnenue sxcnepumenma 8 sude depesa.
Heszasucumvie  coovimus. Ymnoorcenue  eeposmmnocmeii  nezasucumvix  cobvimull.



IlocnedosamenvHuvle Hezagucumvie ucnvimanus. llpenctaBieHre O HE3aBUCHMBIX COOBITHSX B
KHU3HU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanosku, ¢axmopuan uucia. Couyemaunusi U YUCIO
couemanuti. Qopmyna uucna couemanuu. Tpeyeonvnux Ilackana. Onvimuvl ¢ OOAbUWUM YUCTOM
DABHOBO3MOJICHBIX 2NIeMEHMAPHLIX cobbimull. Buvluucnenue eeposmuocmeti 6 onvlmax c
npumenenuem KomoOunamopuwix gopmyn. Hcneimanusa bepuynnu.  Yenex u  ueyoaua.
Beposmnocmu coovimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle éenuyunbl

3Hakomcmeo co CayuauHbiMUu BeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyainslx genuyur. Pacnpedenenue seposmuocmeti. Mamemamuueckoe odxcuoanue. Ceoticmea
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuux yucen. Mzmepenue eepoamuocmetl.
Ilpumenenue 3akoHa OONBWUX YUCET 8 COYUONOSUU, CMPAXOBAHUU, & 30PABOOXPAHEHUU,
obecneueHuu 6e30NACHOCMU HACENIeHUs. 8 YPE3BbIYALIHBIX CUMYAYUSIX.
HcTopusi MaTeMaTHKHU

Bosuuxnosenue mamemamuxu kak Hayku, smansi e€ pazeumus. OcHOGHble pazoevl
Mamemamuxu. Beioaowuecs mamemamuKkuy u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv mnosicecmsa npocmuix uucen. Yucaa u onunsl ompesxos. Payuonanvrvie
yucaa. [lompebnocms 6 uppayuonanvusix yuciax. lllkona Iugacopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuxu. An-Xopeszmu. Poowcoenue 0OyK8eHHOL
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o naxodxcoenuu ¢opmyn KopHetl
aneebpauveckux ypasHenuti cmenenet, oonvuux yemuipéx. H. Tapmanwvsa, /[oc. Kapoano, H.X.
Abenw, D.Ianya.

Tlosenenue memooa KoopOuUHam, nO38ONAULE20 NEPEBOOUNb 2eOMempuiecKue 00beKmbl
Ha A3bIK aneeopul. Tlosenenue epaguros gpyukyui. P. [Jexapm, I1. @epma. Ilpumepot paznuynvix
cucmem KOOpOUHam.

3aoaua Jleonapoo Ilusanckoeo (Dubonauuu) o kpoauxax, uucia Pubonauyu. 3adaua o
waxmamuou oocke. Cxo0uMoCcmy 2e0Mempuieckoli npocpeccui.

Hcmoku meopuu eeposmnocmei: cmpaxogoe oeno, aszapmmusie ucpwl. 11. Depma,
b.Ilackane, A. bepuynnu, A.H.Koamozopos.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: J1.Jinep. H.U.Jlobauesckui,
11.J1.Hebwiwes, C. Kosanesckas, A.H.Konmozcopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HAUSAYKUX
Hayk, pazsumue poccutickozo ¢pnoma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviuu.

OIIMCAHHUE YYEBHO-METOAUYECKOI'O
N MATEPHUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSI OBPA3OBATEJLHOM
JAEATEJIBHOCTH

HopMaTHBHBIE 10KYMEHTBI, IPOrPAMMHO-METO/INYecKoe o0ecrnevyeHne, JJOKaIbHbIe aKThbI
1. ®enepanbHblil TrocylnapcTBEHHBIH 00pa30BaTENBLHOTO CTaHAApTa OCHOBHOIO —OOLIETro
oOpa3oBanus (nmpukaz Munoopuayku P® ot «17» gexabps 2010 roma Ne 1897) ¢ uameHeHUsIMHU
(mpuxa3z Muno6praayku PO ot «29» nexabps 2014 roga Ne 1644);

2. IlpumepHasi OCHOBHast 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOTO 0OIIEro oOpa30BaHUS
(pemenue (denepalbHOTO YIEOHO-METOAMYECKOTO OOBEIUHEHHUS 10 O0IIeMy 0O0pa3oBaHUIO OT
«8» anpens 2015 rona Ne 1/15).



Y4eOHO-MeTOAHYECKHE MAaTePHAIbI
1. YMK

Anrebpa. 7 kiacc : yue0. mist odmieoOpaszosar. yupexaenuit / FO.H. Makaperae, H.I'.
Munatok, K.M. HemkoB, C.b. CyBopoBa; mon penakuueirnr C.A. TemskoBckoro. — M :
ITpocsemenue, 2013 — 256 c. : ui.

. Anrebpa. 8 kiacc : y4e6. mis obmieooOpasosar. yupexaennii / FO.H. Makapsrues, H.I'.
Munnok, K.M. Hemxo, C.b. CyBopoBa; mon pepakuuein C.A. TemsxkoBckoro. — M :
IIpocsemenue, 2013 — 287 c. : ui.

Anrebpa. 9 kiacc : yue6. mist odmeoopasosar. yupexaenuit / FO.H. Makaperae, H.T'.
Munatok, K.M. HemkoB, C.b. CyBopoBa; moa penakuueit C.A. TensikoBckoro. — M :
ITpocsemenue, 2014 — 271 c. : un.

2. IleyaTHble ocoous

2.1. Kommnekt tabnui «Maremaruka. Anredpa. 7-11 kimace». HarnsaHoe mocobue / M.:
Cnextp-M

2.2. TTopTpeTsl yueHBIX-MaTeMaTUKOB. JIeMOHCTpallMOHHBINA MaTepua Jisl Koibl / M.: Alipuc-
JnnakTuka

3. KomnbiorepHubie 1 HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE CPEACTBA 00y4YeHUs
3.1 DnextponHoe uznanue «Matemaruka, 5-11 kmace. [paktuxkym», 3A0 «1C».

3.2 DnekrponHoe uznanue «OTkpeiTas Maremaruka 2.5. @yaknuu u rpapukm», OO0
«DU3UKOHY.

4. UudopmanmoHHbIe HCTOYHUKH

4.1. http://fcior.edu.ru/ - enuHoe OKHO JAOCTYyIA K 00pa30BaTe/IbHBIM pecypcam [aara
obpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — equnas kosutekius u@POBBIX 00pa30BaTEILHBIX PECYPCOB
[maTa oOpamenus: 17.06.2015]

4.3. http://www.fipi.ru/ - ¢penepanbHbIii HHCTUTYT MEIArOTUYECKUX H3MEPEHUIT: HOPMATHBHO-
npaBoBas 6a3a OI'D, oTkpbIThI OaHK 3amanus OI'D (Maremaruka) [1ata oOpalieHus:
17.06.2015]

4.4. http://alexlarin.net/ - uapopmarnmonnas moxaepxka npu moaroroBke k OI'D mo Mmatematuke
[maTa oOpamenus: 17.06.2015]

4.5. http://sdamgia.ru/ - o6pa3zoBarenbHbII MOPTA JJIs IOATOTOBKY K 3K3aMEHaM [1ata
obpamenus: 17.06.2015]

5. Texuu4eckue cpeacTaa
5.1. IlepcoHaJIbHBIN KOMIIBIOTED
5.2. MynsTumMeauitnas qocka

6. YueOHo-npakTHYecKoe 000py10BaHue

6.1. AyautopHas 1ocka ¢ MarHUTHOM MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOTICHUH ISt
KpEIUIeHUs TabJInI

6.2. KoMIIJIEKT MTHCTPYMEHTOB KJIACCHBIX: JIMHEIKA, TpaHCIIOPTHP, YroiabHUK (30°, 60°),
YroJIbHUK (45°, 45°), UupKyib


http://fcior.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/

IIJIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA YYEBHOT'O ITIPEJIMETA

BbinyckHuK HayuyuTes B 7-9
KJ1accax
(1151 MCMOJIb30BAHUS B
NOBCEIHEBHOM KU3HI U
odecreyeHUus1 BO3MOKHOCTH
YCHENIHOTO MPOA0JIKEeHHsI
o0pa3oBaHusi Ha 6a30BOM

BhInyCKHUK NOJYYHT
BO3MO’KHOCTH HAYYUTHCS B 7-9
KJ1accax J1Jis odecrieyeHust
BO3MO’KHOCTH YCIIEITHOTO
NPOJ0JIZKeHUs1 00Pa30BAHUA HA
0a30BOM M YIJIy0JIEHHOM YPOBHSX

YPOBHE)
DJ1eMeHThI TeOPUH -OHGpI/IPOBaTB HA 0a30BOM | -  Onepuposamv®  nomsmusmu:
MHOKeCTB 1 YpOBHE MOHATHSIMU: | onpedesieHue, meopemd, aKCUoMd,
MaTeMaTH4YeCKOH MHO>KECTBO, JJIEMEHT | MHOJCECMEO, Xapaxkmepucmuxu
JIOTHUKHU MHOXECTBA,  MOJMHOXECTBO, | MHOMCECMBA, 2TIeMEHM MHOMICECMEd,
MIPUHAJJIC)KHOCTB; nycmoe, KOHeYyHOe U 0OeCcKOHeuHoe
-3a/1aBaTh MHOKECTBA | MHOIHCECMBO, HOOMHOMCECm8o0,
[IEPEUUCIICHUEM UX DJIEMEHTOB; | NPUHAOTIEHCHOCHD, BKIIOUEHUE,
-HaXO/UTh NIEPECEUCHUE, | PABEHCINBO MHOINCECME,
o0beIMHEHNE, TIOIMHOKECTBO B | -  u300pasicamsv — MHOMCeCcmea U

HpOCT@fII.HHX CUTYyaluAX;

-onepupoBaTh Ha  0a30BOM
YPOBHE MOHATHSIMHU:
OIpeieICHuE, aKCHOMa,
TeopeMa, JI0Ka3aTeIbCTBO;
IIPUBOJUTH IIPUMEPBI u
KOHTPIIPUMEPBI TSt
IMOATBCPIKHCHU A CBOUX
BBICKa3bIBAHU

OMHOULEHUE MHOHCECE C NOMOWbIO
Kpyeos Jiinepa;

- onpeoensimb  NPUHAOLENICHOCHb
anemenma MHOIHCECBY,
00beOuHeHUIO u nepeceueHuro
MHOdHCECE;

- 3a0a6amv MHOJCECMEO C NOMOUWDBIO
nepeyucieHus 9/1eMeHmos,
C/LOBECHO20 ONUCAHUS,

- onepuposamu NOHAMUAMU:
BbICKA3bIBAHUE, — UCIMUHHOCMb U
JIOHCHOCMb 8bICKA3bIBAHUS,
ompuyanue BbICKA3IBAHUL,

onepayuu HAO BbICKA3LIGAHUAMU. U,
U, He, YCIOBHblIE 6blCKA3bIGAHUS.
(umnauxkayuu);

- cmpoums BbICKA3bIBAHSL,
OMPUYAHUSL BLICKA3LIBAHULL

B noBceHeBHOM JKM3HHM M NIPH M3YYCHHH APYTUX NMPEIMETOB:

- HCTOJIb30BaTh Tpaduueckoe
MPEJCTaBICHUE MHOXECTB IS
OTIMCaHMS PEaTTbHBIX MPOIECCOB
U SIBJIGHUH, TP pEeLLICHUHN 3aj1a4
JIPYTUX y4eOHBIX MMPEIMETOB.

- cmpoums YenouKu yYMOo3aKuoYeHUtl
Ha OCHO8E UCNONb306AHUSL NPABGUTL
JIOCUKU,

UCNONb3068AMb MHOJICECMEA,
onepayuu ¢ MHOJCecmeamu, ux
epaguueckoe npeocmasnenue 0
ONUCAHUSL PEAIbHBIX NPOYECCO8 U
SA61eHUU

1 o
3)_IGCL " faJjie€ — paclo3HaBaTb KOHKPCTHBIC IIPHUMCEPhI 06IIII/IX TOHATHUU IO XaPAKTEPHBIM IIPHU3HAKaM, BBIIIOJTHATH
HeﬁCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTI/Iﬁ, KOHKPCTU3UPOBATh IMMIPUMEPaAMU

o011Me ITOHITHS.

2
3H€CI) " Jajie€ — 3HaTb ONMPEACICHUC TOHATHSA, YMCTh HNOACHATH €TI0 CMBICII, YMETb UCIIOJIb30BATh NOHATUC U €I'0
CBOIiCTBa IIpyu IpOBCACHNU paCCY)KHeHHﬁ, J0Ka3aTeJIbCTB, pCIHICHUU 3a/1a4.




Yucaa

- OmnepupoBatb Ha 0a30BOM
YpOBHE MOHSATUAMH:
HaTypaJbHOE  YHUCJO, IIeJ0e
YHCII0, OOBIKHOBEHHAsi JpOoO0b,
necsTUYHasl JpoOb, cMelIaHHas
Ipo0b, pAlMOHAIBHOE YHUCIIO,
apuMETUYECKUA KBaJpaTHBINA
KOpEHB;

-HCIIO0JIb30BaTh CBOMCTBA YKCEN
U [paBWIa JEUCTBUM  IIpU
BBITIOJTHEHUH BBIYHCIICHUM;
-MCIO0JIb30BaTh MPU3HAKU
JIeTMMOCTH Ha 2, 5, 3,9, 10 npu
BBITIOJIHEHUM  BBIYMCICHUN U
pEILIeHNH HECJIOKHBIX 3a/1aY;

- BBIMOJHATH  OKPYIJICHHE

panoHaIBHBIX qucel B
COOTBETCTBHUU C MPABUIAMH;
-OI|CHUBATh 3HAYCHUE
KBaJpaTHOTO KOPHS u3
MOJI0KUTEILHOTO 11eJI0TO
4yucia;

- pacCiio3HaBaTb pPAalMOHAJIBHBIC
U UppallMOHAIIBHBIC YHUCJIA,
- CpaBHHUBATb 4YUCJIA.

- Onepuposamu NOHAMUAMU:
MHOJHCECTNBO HAMYPATbHLIX  YlUCel,
MHOIICECTNBO yenvix yucer,
MHOIHCECTNBO DAYUOHAILHBIX YlUCel,
UppayuoHaibHoe yucio,
K8aOpammulil KOPEHb, MHOHMCECMBO
0eticmeumenbHbLX yucer,
2eomempuyeckas — UHmepnpemayus
HAMYypPaibHLIX, Yenvix,

PAYUOHANBHBIX,  OeUCEUMENbHbIX
yucei,

- NOHUMAMb U OOBACHAMb CMbICI
NO3UYUOHHOU 3aNUCU HAMYPATILHO2O
yucna,

- GBINOJIHAMb BbLIYUCAEHUS, 6 MOM
yucie ¢ UCHONb308AHUEM NPUEMOS
PAYUOHANbHBIX BLIYUCTECHULL,

- BbINOIHAMb OKpy2ieHue
PAYUOHANBHBIX YUCel C 3A0AHHOU
MOYHOCMbIO;

- CpasHuéamv pPAYUOHANbHbIE U
UppaAyUOHaIbHbIE YUCIA,

- mpeocmasnamv  PAYUOHAIbLHOE
YUC0 8 8ude 0ecAmudHol 0poou

- YNops004usams yucia,
3anucannvie 8 guoe 0ObIKHOBEHHOU U
oecsamuyHou Opoou;

- Haxoauth HOJ u HOK uyucen u
WCIIOJIb30BaTh WX TIPU PEIICHUHU
3a1a4.

B noBceHeBHOM JKM3HHM U NIPH M3YYCHUH IPYTHX NPEAMETOB:

- OLIEHHMBAaTh  PE3yJIbTATh
BBIUHUCICHUM IIPU  PELIECHUU
MPaKTUYECKUX 3aj1ay;

- BBINIOJIHATh CPAaBHEHUE YHCEIN
B pEAJIbHBIX CUTYaIUsX;

- COCTaBIIAATh YHCIIOBBIE
BBIDQXKEHUSI NpPU  pELIEeHUU
MIPaKTUYECKUX 3a]a4 U 3a]1a4 U3
JIPYTUX y4EOHBIX MPEIMETOB.

- NPUMEHAMb npasuna
NPUOTUNCEHHBIX — BbIYUCTICHUL  NPU
peweHuu npaKkmudeckux 3a0ai u
peutenuu  3a0ad  Opyeux yueOHviX
npeomemos;

- BbINOIHAMb cpasHeHue
pe3yIbmamos  GulYUCIeHUU  Npu
peweHuu npaKmuyeckux 3aoad, 8
mom yucne NPUOTUHNCEHHBIX
B8bIYUCTEHUU,

- cocmaeniamb U OYEHUBAMb
YUCN0BblE BLIPANCEHUS NPU peuleHUl
NpAaKmMuyeckux 3a0ay u 3a0ad u3
Opyeux yueOHviX npeomMemos;

- 3anuceieamv U OKpYIsimb
yucioevle  3HAUEHUS  PeanbHbIX
BEUYUH C UCHONb308AHUEM DAZHBIX
cucmem usmMepeHus.




ToxknecTrBeHHLIE
npeodpa3oBaHus

- BpImonHATE  HECIIOXKHBIE
npeodpa3oBaHus TSt
BBIYHCIICHUS 3HAYEHHUH
YUCIIOBBIX BBIPAKECHUH,
CozIeprKaIx CTENICHU c
HATYpaJbHBIM  [OKa3aTeJeM,
CTENEeHU c LEeITBIM
OTPHIIATEIILHBIM MIOKA3aTeIeM;

- BBIOJHATH  HECIIOXKHBIC
peoOpa3oBaHUs TEJTBIX
BBIPAKCHU: PacKpbIBaTh

CKOOKHM, MPUBOAUTH MOJIOOHBIC
cllaraembie;

- HCIOJIb30BaTh  (OPMYIIBI
COKpPAIIEHHOTO YMHOKCHUS
(kBagpar  cymMMBbl,  KBajapaT

Pa3HOCTH, Pa3HOCTh KBAJIPATOB)
JUISL YOPOILEHHUs BBIYMCICHUI
3HAQ4YECHUM BBIPAKECHUN;

- BBIIOJHATH  HECJIOXKHBIC
npeodpa3oBaHus npoOHo-
JMHEWHBIX  BBIPOKCHUH |

BBIDQ)KCHUN € KBaJpaTHBIMHU
KOPHSIMH.

- Onepupoeamb NOHAMUAMU
cmeneHu C HamypaibHbIM
nokaszamenem, cmeneHu C UYejbim

ompuyamenbHbiM HOKA3AMeneM;
- 8bINOIHAMb NPE0OPA306AHUSL YETIbIX
BbIPANCEHUI: oeticmaus c
OOHOUIeHaAMU (cnooicenue,
8bIYUMAHUE, YMHOJICEHUE), OelCMBUSL
C  MHO2OYLEHAMU (cnodcenue,
8blUUMAaHUe, YMHOJCEHUE),

- BbINOIHAMb pasnodiceHue
MHO20UTIEHO8 HA MHOMCUMeNU OOHUM
U3 cnocobos. 8viHeceHue 3a CKOOKY,
2PYNNUPOsKa, UCNONb308aHUE
DopmMYI COKPAUWEHHO20 YMHONCEHUSL,
- evloenamb Keaopam CyMMvbl U
PA3HOCIU 0OHOUICHO8,

- packiaoviéamv HA MHOMCUMENU
K8aopammuwlil MpéEéxyieH,

- GbINOHAMbL  NPeodpPa308aHUs.
8bIPACEHUU, COOEPAHCAUUX CMENEeHU
c yenvimu ompuyamenbHbIMU
nokasamenaimMu,  nepexooums — om
3anucu 6 6ude CMeneHu ¢ YeubiM
ompuyamenvHbiM  noxKazamenem K
3anucu 6 suode opoou,

- GbINOIHAMb  NPeoOpPa308aHUs
OPOOHO-PAYUOHATILHBIX BbIPAICEHULL:
cokpawjeHue Opobet, npusedeHue
aneebpauveckux Opobei Kk odwemy

3HamMeHameno, clodcenue,
VMHOOJICEHUE, oeneHue
aneebpaudeckux opobeu, 6036e0eHuUe
aneebpauieckoll opoou 8
HamypaioHyio u yenyio
OMPUYAMENLHYIO CIMENEeHb,

- GbINOIHAMb  NPeobpPaA308aAHUS.
BbIPANCEHUI, cooeparcanyux

K68aopamubvle KOpHU,

- evldensimb K8aopam CyMMbl UIU
PA3HOCMU 08YUNEHA 8 BbIPANCEHUSX,
cooeparcaumux K8aopammubvle KOPHU,

- GbINOIHAMbL  NPeobpPaA308aAHUS.
BIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noBcetHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPEIMETOB:

- IIOHUMATh CMBICJI 3aIluCu
Yyclia B CTAaHJIaPTHOM BUJIE;

- omepupoBarh Ha 0a30BOM
YpOBHE MOHATHEM
«CTaHIIAPTHAS 3aITHCh YHCITAY.

- GLINOIHAMb NPeodpPa3oeanus U
oeticmeus ¢ 4Uciamu, 3anUcaHHbiMu
8 CMAaHOApMHOM 8ude;

- GbINOIHAMbL  NPeoopa308aHus
aneebpaudeckux — BblpaNCeHutl npu
peutenuu  3a0a4  Opyeux yueOHviX
npeomemos.




YpaBHeHnus u
HEPaBEHCTBA

- OmnepupoBatb Ha 0a30BOM
YPOBHC MOHATUAMMU: PABCHCTBO,
YHCIIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHUS,
pellicHHE ypaBHEHHS, YHCIOBOC
HEpPaBEHCTBO, HEPaBEHCTBO,
peleHe HepaBeHCTBA,

- IPOBEPATH CIIPaBEIIUBOCTD

YHCIIOBBIX pPaBEHCTB u
HEPaBEHCTB;
- peuath JINHEHBIE

HEpPABEHCTBA U  HECIIOKHBIE

HEpaBeHCTBA, CBOJAIIMECS K

JIMHEHHBIM;

- peuaTbh CUCTEMbI HECIOKHBIX

JIMHENHBIX YpaBHEHUH,

HEPaBEHCTB;

- TNpOBEPsTh, SBISIETCS JIK

JAHHOE  YWUCJIO  pPELIEHUEM

ypaBHeHUs (HEpaBEHCTBA);

- pemiath KBaJpaTHbHIC

ypaBHeHus 1o Gpopmysie KopHei

KBaJPaTHOTO YpaBHEHUS;

- n300paxarhb pelieHus
HEPABEHCTB U MX CUCTEM Ha
YUCJIOBOM MPSMOM.

- Onepuposamu NOHAMUAMU:
ypasHeHue, HEPA8eHCMB0, KOPEHb
VDaBHeHUsl, peuleHUe HepaseHCmad,
PABHOCUNbHBIE YPABHEHUS, 001ACb
onpeoenenus VpasHeHus
(Hepasencmea, cucmemvl YpasHeHUl
UU HEPABEHCMB),

- pewamsv JuHelHble YPAGHEHUs U
VPasHeHus, c80OUMble K JTUHEUHbIM C
nOMOUbIO MOAHCOECMBEHHBIX
npeobpazosanuil;

- pewlams K8AOpamHule YPAGHEHUs. U
VpasHeHus, c800UMbLe K
K68AOpamHuim c HOMOUBIO
MOACOECMBEHHBIX NPEOOPA308AHULL,

- pewamby OpoOHO-TUHelIHbLE
VPasHeHus1;
- pewamy npocmeuiuiue

UPPAYUOHANbHBIE  YPABHEHUA  6UOd
\jf (x)=a, \/f (x) :\/g(x) ;

- pewiams ypasnenus euoa X" =a ;

- pewamsv YpasHeHusi Cnocobom
PA3NodCeHUsi  HA  MHOMCUMeNU U
3aMeHbl NEPEeMEHHOLL,

- UCNONIBL306AMb MEMOO UHMEPBATLO8
0Nl peuwleHusi yeavix U OpoOHO-
PAYUOHATILHBIX HEPABEHCME;

- pewams JUHElUHble YPAGHEeHUs U
HepaseHCcmaa ¢ napamempamil,

- peuiamv HeclodCHble K8AOPAMHbLE
VPasHeHUs ¢ napamempom,

- pewliamv HECIOMNCHble CUCHEMbL
JIUHEUHBIX VpasHeHut c
napamempamu,

- pewams HeclodCHble YPAGHEeHUs 8
YenblX YUCTAX.

B noBceaqHeBHOM KH3HHU U IMPpHU U3YYCHHUH APYIUX IIPEAMETOB:




- COCTaBIATb W  pelIaTh
JUHEUHBIC  ypaBHEHUs  IIPU
peuIeHuy 3a1a4, BOZHUKAIOLIUX
B IPYTUX y4eOHBIX MpeIMeTax.

- cocmasename U peuiams JUHeliHble
u Keaopammovie VpasHeHus,
VpasHeHus, K HUM C800AuuUecs,
cucmembl  JTUHEUHBIX  VYPAGHEHUI,
HepaeeHcme npu peuleHuu 3a0ay
Opyeux yueOHvix npeomMemos;

- 8bINOIHAMb OYEHKY
npasoonooooust pe3yibmamos,
NOIYYaemblX npu peueHuu TUHelHbIX
U K8AOPAMHBIX YPAGHEHUL U CUCTEM
JIUHEUHBbIX YPABHEHUL U HepaBeHCmE
npu peuwieHuu 3a0ay Opy2ux y4eoHvlx
npeomemos;

- gulbupamv  coomeemcmeyroujue
VpaeHeHus, HepaseHcmeda Ul Ux

cucmemvi ons cocmaenenus
Mamemamudeckol Mooeau 3a0aHHoU
peanvroll cumyayuu unu
NPUKIAOHOU 3A0a4U;

- ymemo UHmMepnPemuposams
noJY4eHHbll npu peutenuu
VpasHeHus, Hepasencmea unu

cucmemvl pe3yibmam 6 KOHmeKcme
3A0AHHOU PEealbHOU CUMyayuu Uil
NPUKIAOHOU 3a0a4U.




DOyHKIUHA

- Haxonuth 3HaueHue GyHKIIUA
o 3aIaHHOMY  3HA4YEHUIO

apryMeHTa;

- HaXO/UTh 3HAa4YCHUE
apryMeHTa 10  3aJaHHOMY
3HAYEHUIO byHKIIN B

HECJIOKHBIX CUTYaIHsIX;

- ONpeAeNiATh  IOJIOKEHUE
TOYKH 1O €€ KOOpJAHHATaM,
KOOpAMHATBI TOYKM IO €€
TOJIOKEHUIO Ha KOOPJIWHATHOMN
IUIOCKOCTH;

- mnmo TrpaduUKy HaXOJWUTh

o0macTh oTipeieNIeHus,
MHOXECTBO ~3HAUCHUH, HYJIH
¢byHKINH, IPOMEXKYTKU
3HAKOIOCTOSIHCTBA,

MPOMEXYTKH BO3pacCTaHUS ¢
yObIBaHMs, HauOoJsblliee |

HavMEHbIIIEEe 3HAUYEHUS
GbyHKIUY;
- CTpouTh rpaduK JHHCHHON
GbyHKIUY;

- TNpOBEPATh, SBISETCA JIK
JTaHHBIA  TpaduK  TpapuKoM
3aJlaHHOM (PYHKIMH (JTUHEHHOH,
KBaJpPaTUYHOM, oOpatHoIt
MIPOTIOPIIUOHATBHOCTH);

- OmnpenensTh NpUOTMKEHHBIC
3HAUEHUS KOOPJMHAT TOYKH

IIepECeUCHUS rpadukoB
dyHKmit;

- omepupoBarh Ha 0a30BOM
YpOBHE MOHATUSAMU:
MOCTIeIOBATEIHHOCTD,

apudmeTnueckas Iporpeccus,
reOMEeTpUYIECcKast TPOTPeccHs;

- pemarb 3a7a4yn Ha
MPOTPECCHd, B KOTOPBIX OTBET
MOXeET OBITh NOJTy4eH
HETIOCPECACTBCHHBIM HOI[C‘-IéTOM
6e3 npuMeHeHust popmyi.

- Onepuposamu NOHAMUAMU:
@yHuKyuonanvHasn 3a8UCUMOCY,
@yHxyus, epaghux @dyHryuu,
cnocoowl 3a0anus Gynxyuu,
apeymeHm U 3HaueHue (PyHKyuu,
obnacmo onpeodenenus u

MHOJICECm80  3HaueHull  QyHKyuu,

HYU Gyuryuu, NPOMEdHCYmKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb Gyuryuu,

YEMHOCMb/HEUEMHOCMb DYHKYUU,
- cmpoums  epapuku  ITUHEUHOU,
Keaopamu4Hou ynkyuil, oopamuou

NPONOPYUOHATLHOCTIU, @yHrkyuu
k
euoa: y=a+—,
X+b

y=vx,y=3x, y=|x;

- Ha npumepe  K8AOPAMUYHOU
Qyukyuu, UCNOIb3068aMb
npeobpazosanus epaguka GyHKyuu
y=f(X) onsn nocmpoenus epaguxos
@ynxyuu y =af (kx+b)+c;

- cocmasnsims YpagHeHus NPAMOoLL no
3a0aHHBLIM  YCI0BUAM: NPOXooaujel
yepe3 08e MOUKU C 3A0AHHLIMU
KOOpOUHAmamu, npoxooswel uepes
OaHHYIO MOYKY U NAPALIeNbHOU
OAHHOU NPAMOLL;

- uccreoosamv @YHKyuio no eé

epaguxy;

- HAX00UMb MHONMCECMBO 3HAYEHUI,
HYJU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K6aO0pamu4HoLl
dynxyuu;

- onepuposamu NOHAMUAMU:
noCc1e008amenbHOCMD,
apugmemuueckas npoepeccusi,
2eomMempuyeckas npoepeccusi;

- pewams 3a0auu Ha
apugpmemuueckyro u

2€0MempPU4ecKyo npocpeccuro.

B noBceaHeBHOM JKM3HHM M NIPH W3YYCHHH APYTUX NMPEIMETOB:




- WUCHOJIb30BaTh  rpaduku
peabHBIX MIPOIECCOB u
3aBHCUMOCTEH ISt

ONPEACIICHUs  UX  CBOWCTB
(HambonpIIME W HAUMEHBIINE

3HAYEHUS, POMEKYTKH
BO3pacTaHWss W  YOBIBaHHS,
00JIaCTH  TOJIOXKUTEIBHBIX U

OTPULATENbHBIX 3HAUYCHUH W
T.IL);

- HCHOJNB30BaTh  CBOWMCTBa
AuHEeHHOW  (yHKIMM u  ee
rpaduk Ipu pelIeHuH 3a1ad u3
JPYTrUX y4eOHBIX MPEIMETOB.

- WLIIOCMPUpPOSams ¢ NOMOUBIO
epagura peanvHylo  3A8UCUMOCTID
unu npoyecc no ux
Xapakxmepucmuxkam;

- UCNOIB308AMb CBOUCMEA U CPAPUK
K8aopamuiHou @yHryuu npu
peuwteHuu 3a0ay u3 Opyux y4eOHvix
npeomemos.

Crarucruka u
Teopus
BEPOSATHOCTEM

-  Hwmets npeacCTaBJICHUE O

CTaTUCTUYECKUX
XapaKTEpUCTHKaX, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS,
KOMOMHATOPHBIX 337a4ax;

- pelarhb IIpOCTENIINE
KOMOMHATOPHBbIE 3a/1a4u
METOJIOM IPSIMOTO U

OpPraHU30BaHHOTO Iepedopa;
- MPEACTABIATH JAHHBIC B BUJIC
TaOJIHII, TMarpamMm, rpaduKoB;

- YUTaATh UH(POPMAITHIO,
NPEACTaBICHHYIO B BHIE
TaOJIHIIBI, yarpaMmmbl,
rpaduka;

- OTIpEeNIeNsTh OCHOBHEIE
CTaTUCTHUYECKHE
XapaKTEPUCTHKH YHCIIOBBIX
HabopOB;

- OIICHHWBaTh  BEPOATHOCTH
COOBITHUS B POCTEHIINX
cllyyasix;

- UMETh MPEJCTABICHUE O POJIU
3aKkoHa OOJBIIMX 4YHCET B

MAaCCOBBIX SIBJICHUAX.

- Onepuposams
cmonbouamole u Kpy2osvie
ouazpammul,  mabaUYsl  OAHHLIX,
cpeonee apugmemuueckoe,
MeouaHa, Hauboavlee u
Haumenvlulee 3HAYEHUs  6bIOOPKU,
pasmax — 8vlOOpKuU, oucnepcusi U
cmanoapmuoe OMKIIOHeHUe,
CYHAUHASL USMEHYUBOCTb,

- u3zenexkamy ungopmayuio,
npeocmasieHHyio 6 maobauyax, Ha
ouazpammax, epaguxax;

- cocmasnams maoauysl, CMpoums
ouazpammuvl U 2paguku Ha OCHOBe
OAHHbBIX;

- onepuposambu NOHAMUAMU:
Gaxkmopuan uucia, nepecmaHosKu u
couemanus, mpey2onvhux Ilackans;
- NPUMEHAMb NPABULO NPOU3BEOCHUS]

NOHAMUAMU.

npu  peweHuu - KOMOUHAMOPHBIX
3a0ay;

- onepuposamuw NOHAMUAMU:
CAVUQUHBIL ~ Onblm, CAYUAUHBLU
8b100p, UCnbLIMaHue, d1eMeHmapHoe
caydatinoe cobvimue (ucxoo),
Ka1accuieckoe onpeoeneHue
8EPOSIMHOCMU CTYYANIHO20 COObIMUA,
onepayuu Hao CYYAUHBIMU
cobvimuamu,

- mpedcmasiamev UH@OpMAyUO ¢
noMowb1o Kpy2oe Junepa,

- pemiath 3aJadyd Ha BBIYHCICHUE
BEpPOSITHOCTH c MOJICYETOM
KOJIMYECTBAa BAPHAHTOB C IMOMOIIBIO
KOMOWHATOPHKHU.

B noBcetHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPEeIMETOB:




KOJIM4€ECTBO
BAPUAHTOB

- OLIGHUBATH
BO3MOYKHBIX
METOIOM Tepedopa;
- UMETh TPEJCTABJICHUE O POJIU
MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHIA;

- CpaBHUBATh OCHOBHBIC
CTaTUCTHYECKHUEC

XapaKTEPUCTHKH, TOJTYyICHHBIC
B nporecce peleHus

MPUKIIAJHON 3aauM, U3y4EHUs
pE€aNbHOrO SIBJICHUS;

- OLICHMBAaTb  BEPOSTHOCTH
peanbHBIX COOBITUN U SIBICHHI
B HECIIO)KHBIX CUTYaLIUSIX.

- uUszejliekanib, uHmepnpemupoeanto u

npeobpazosvieamsv — UHGopmayuio,
npeodCmasieHuyro 6 maobauyax, Ha
ouazpammax, epaguxax,
ompasicarouyio ceotlicmea u
xXapakxmepucmuxu PeanbHuIX
npoyeccos u seieHull;

- ompedensimvb  cmamucmuieckue
Xapakmepucmuxu  8blOOpOK — No
maobauyam, ouazpammam,

epaguxam, bINOIHAMb CPAGHEHUE 8
3A8UCUMOCIU  OM  Yelu peulenus
3a0ayuu;

- OLICHUBATh BEPOSITHOCTH PEaTbHBIX
COOBITHH U SIBJICHMIA.




TexcToBbIE 3a0a4H

- Pemrats HECJIOKHEIC
CIOKETHBIE  3aJlayd  pa3HbIX
TUTIOB Ha BCE apr(METUUECKHE
JIeHCTBUS,

- CTPOUTH MOJICTb YCIOBUSA

3amaun (B BHJE  TaOIUIIBL,
CXEMBI, pHUCYHKA 5 R10%
ypaBHEHUsI), B KOTOPOW JaHBI
3HAQYEHHS  JBYX M3  TPEX
B3aMMOCBSI3aHHBIX BCJIIMYMH, C
LIENBIO MoMcKa perieHus
3aJ1a4u;

- OCYIIECTBIISITh CIIOCOO MOMCKa
pelieHust 3ajaud, B KOTOPOM
paccyXJeHue CTPOUTCS  OT
YCJIOBHSI K TPEOOBAHUIO UM OT
TpeOOBaHUS K YCIOBHIO;

- COCTaBIIATH IUIAH pPEUICHUS
3aJa4u;

- BBIICNSATH JTarllbl
3aJa4u;

- WUHTEPIPETHUPOBATD
BBIUUCIIUTENILHBIC PE3YIIBTATHI B
3anaye, HCCJIEIOBATh
MOJTyYSHHOE PelIeHHE 3a1a9u;

- 3HaTh pa3lIMyue CKOPOCTEH
00beKTa B CTOS4YeH BOJE,
MPOTUB TE€YCHUS U MO TEUYCHHIO
pexwu;

- pemartb 3a/1a4uu Ha
HaXOXJEHHE 4YacTh YHCIa W
qucia Mo ero 4acTH;

- pemiath 3a/1a4n pa3HbIX THIIOB
(Ha paboTy, Ha MOKYIKH, Ha
JIBYDKEHUE), CBA3BIBAIOMINX TPU
BEeITMYMHBI,  BBIICIATH  OTH
BeIMYMHBI W OTHOUICHUS
MEXIy HUMH,

- HaXOJIUTh NPOIIEHT OT YHMCIIA,
YHUCIO IO MPOLEHTY OT HEro,

PCUICHUA

HaxoauTb IMPOLUCHTHOC
CHWXXCHUC WM IMPOLCHTHOC
TIOBBIIICHUEC BCIINYHUHBI,

- peuiaTtb HCCJIOXKHBIC

JIOTUYECKUE 3aJa4d METOAOM
pacCyKJIeHHM.

- Pewamv npocmeie u cnogicHvle
3a0auu  pasuvlx Munos, a MmMakKice
3a0a4u NOBLLULEHHOU MPYOHOCTIUL,

- UCNONb306aMb  pA3Hble KpamKue
3anucu KAk — MoOenu  MeKCmos
CNLOJCHBIX  3A0aY  Oid NOCMPOEHUS.
NOUCKOBOU CXeMbl U peuleHUs 3a0ay,
- pasauuams MoOenb meKcma U
MOOe€b peuteHus 3a0auu,
KOHCMPYupo8ams K O0OHOU MOOenu
PeweHUst HeCTIONCHOU 3a0adil pasHble
Mooenu mekcma 3a0avu;

- 3HaMb U NpuMeHsmv 0ba cnocooa
noucka  pewenuss  3aday  (om
mpebosanus K YCIOBUI) U OM
VC08UsL K mpebo8anuio);

- MOOenuposams paccylcoeHusi npu
noucke peuleHus 3a0ay ¢ NOMOUbIO
epag-cxemol,

- 8blOEIAMb 9MANbl peuteHust 3a0adu
U cooeparcanue Kaxcoo2o smand,

- ymemv BulOUPAMb ONMUMATLHBIL

Memoo  pewleHus  3a0ayu u
0Co31A8AMb 86100p Memooa,
paccmampusamao pasiuyHbvle
Memoobl, HAX00UMb pasmovie

pewenus 3a0adu, eciu 03MONCHO,
- AHAIU3UPOBAMb 3amMPYOHEHUsT NPU
peuweHuu 3a0a4;

- BbINOIHAMb PaziuuHble
npeobpazosanus npeosoHCeHHOU
3a0auu, KOHCMpyupo8ams HOGble

3a0a4yyu U3 OAHHOU, 6 MOM YUCTe
obpamuuvie;

- UHmMepnPemuposams
BbLIUUCTIUMENbHbIE  Pe3YIbmambl 8

3a0ave, UCCIe008amb NOJYUEHHOE
peuwerue 3a0ayi;

- AHATU3UPOBAMb  BCEBO3MOIICHLIE
cumyayuu 63AUMHO20

pacnonodcenusi 08yxX 00beKmMos U
U3MeHeHUe UX Xapakmepucmux npu
COBMECMHOM O0BUIICEHUU (CKOPOCMb,
8pemMs, paccmosHue) npu peuleHuu
3a0a4 Ha 0sudiceHue 08yX 00bLEKMos
Kak 6 O0OHOM, mMaKk U 8
NPOMUBONOLONCHBIX HANPABTIECHUSX,

- uccnedoamv  8CEBO3MOICHbLLE
cumyayuu npu peuieHuu 3a0ai Ha
08uUdICeHUe NO peKe, paccMampueams
PasHble cucmembvl OMc4eéma,

- pewams pazHoobpasuvie 3a0aqu
«Ha yacmuy,

- pewamsv U 000CHOBbIBAMb CBOE
peuieHue 3a0au (6vl0ensimo
MamemMamuyeckylo - OCHO8y)  Hda
HAXONCOCHUE YACTNU YUCIA U YUCIA




B noBceHeBHOI KM3HM U NIPU M3YYEHHH APYTUX NMPeIMETOB:

- BBIIBUTATh THUIOTE3BI O
BO3MOKHBIX npeaeITbHBIX
3HAUEHUSX HMCKOMBIX B 3ajaue
BEJIMYUH (JIe71aTh TPUKUIKY).

- evidensimb NpU peuteHuu 3a0ay
Xapakxmepucmuxu
paccmampusaemou 8 3a0aue
cumyayuu, OmiuyHvle Om pPeanrbHbIX
(me, om KOMOpbIX
abcmpacuposanucy),
KOHCMPYUpOB8amy HOBble CUMYAyuu
C YYémom >3mux Xapaxmepucmuk, 6
YacmHoCcmu, Npu pewenuy 3a0ay Ha
KOHYenmpayuu, yuumvléams
NJIOMHOCMb eujecmsd;

- pewamv U  KOHCMPYUPOBAMb
3a0auu Ha OCHO8e pPACCMOMpPeHUs
PEeanbHbIX cumyayuil, 8 KOMopuvlx He
mpebyemcs MOYHbBII
BbIYUCTIUMENbHDIL PE3YTbIMAan,

- pewiams 3a0a4u HA OBUdCEHUE NO

pexe, paccmampueast paszHvle
cucmembl omcuemd.
HUcrtopus - OnuceiBaTh OTHEJBbHBIE | - Xapaxmepuzoeambo 6K1A0
MaTeMATHKH BBIJAIOIIHECS pPEe3YAbTATHI, | 8LIOAIOWUXCA — MAMEMAMUKO8 8
MOJIyYEHHbIE B XOJE PA3BUTHUS | pazeumue MamemMamuku U UHbIX
MaTEeMaTUKHU KaK HayKH; HAYYHbIX obacmet,
- 3HATh MIPUMEPHI | - NOHUMAMb PONb MAMEMAMUKU 8
MAaTeMaTUYECKUX OTKPBITUUA W | paszsumuu Poccuu.
UX aBTOPOB, B CBSI3H C
OTEYECTBEHHOW M BCEMHUPHOU
HUCTOPUEH;
- IOHUMAaTh POJIb MAaTEMAaTHUKH B
paszsutuu Poccun.
MeTtoanl - BoeiOupare  noaxonsmuii | - Hcnonv3ys uzyueHHvle Memoobl,
MAaTeMATHKH W3y4YEHHBII METOJ IUTSL | npo6ooums 0oKazamelbCcmeo,

pPeIICHUN H3YYCHHBLIX THIIOB
MAaTEMATHYCCKHUX 3aJa4,

- MPUBOJIUTH MIPUMEPHI
MAaTeMaTUYECKUX
3aKOHOMEPHOCTEMN B
OKpYy>Karoleu
JIEWCTBUTEILHOCTH 5

MMPOU3BCACHUAX UCKYCCTBA.

8bINOIHAMb ONPOBEPHCEHUE;
- 8blOUpamMb U3yUeHHble Memoobl U
ux  KoMOuHayuu  Ons  peuleHusl
Mamemamuyeckux 3a0au,

- UCNOTb308aMb MamemMamuiecKue
3HaHUs o onucanus
3aKOHOMepHOCmeU 8 OKpydcarowell
oelicmeumenbHoCmu u
NpoU38e0eHUsAX UCKYCCMEa,

- NpUMEHAMb npocmeuuiue
npocpammmbie cpeocmea u
91EeKMPOHHO-KOMMYHUKAYUOHHBIE
cucmemul npu peuienuu
MamemMamuyeckux 3a0ady.
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