IlosicHuTeIbLHAS 3aMUCKA.

Pabouas mporpamma cocTaBlieHa Ha OCHOBE:

1. ®enepanvuoro 3akoHa Poccuiickoit ®Penmepaumu ot 29.12.2012 1. Ne 273- @3 «O6
oOpasoBanun B Poccuiickoii @eneparum,

2. ®enepabHOTO  TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO  OOIIEro
o0Opa3oBaHusl YTBEp)KIECHHOTO mpukazoM MwuHoOpHayku Poccum ot 17 mekabps 2010 r.Nel897 ¢
HU3MCHCHUAMU U OJOIIOJIHCHUAMU,

3. IIpumepHO#l 00pa3oBaTeIbHONW MPOrPAMMBI OCHOBHOTO 00IIero oOpa3oBaHus (0100peHHOU
pemeHreM (QeaeparbHOT0 y4eOHO — METOIMYECKOTO0 OOBEAMHEHHS 1O o0meMy 00pa30BaHHIO
IIporokos Ne 1/15 ot 08.04.2015 1.);

4. OcHOBHOM o00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO o0miero oOpa3zoBanus OI'KOY
[IIyfickoro NEeTCKOTO I0Ma — IIKOJIbI;

5. YcraBa OI'KOY lyiickoro AETCKOTO J0Ma — HIKOJIBL.

PaGowass  mporpamma cocTaBieHa MpW TOJYYEHUH OCHOBHOTO OOIIero oOpa3oBaHHs B
COOTBETCTBUHU C TPEeOOBAHMUSIMH K pe3yJIbTaTaM OCHOBHOTO 0OIIero oOpa3oBaHUS, YTBEPKICHHBIMU
dIr'oC 00O0.

[IporpamMma paspaboTaHa C y4eTOM aKTyadbHBIX 3aJad BOCIHTAHUS, OOYUCHHS W DPA3BUTHS
0oOyJaronuxcs, WX BO3PAaCTHBIX M HMHBIX OCOOCHHOCTEH, a TakKe YCIOBHH, HEOOXOIUMBIX ISt
Pa3BUTHS WX JTMYHOCTHBIX U TIO3HABATEIILHBIX KAUECTB.

AKTyabHOCTh TPOTPaMMBI COCTOMT B TOM, YTO OHA JICTAIM3UPYET U PACKPBIBACT COJICpIKAHUE
CTaHJapTa, OIpeneNseT OOyl CTpaTeruto OOYYeHHUs, BOCIHMTAHHWS U Pa3BUTHA YYaIIUXCS,
CpeAcTBaMHU YYEOHOTO TpeJMeTa B COOTBETCTBUH C IETSMH HW3YYCHHS MATEMAaTHKH, KOTOPHIE
OTIpEIeIICHBI CTAHIAPTOM.

B mporpamme npenycMoTpeHO JalibHEeIee pa3BUTHE BCEX BHUJIOB JICATEIILHOCTH 00YYarONIUXCs,
MPEJICTaBICHHBIX B IPOrpaMMax Ha4aIbHOTO 00IIero 00pa3oBaHusl.

[Iporpamma packpbIBaeT omnpeaeiaEHHbIE BO3MOXXHOCTH ISl ()OPMHUPOBAHUS YHUBEPCAIbHBIX
YUeOHBIX JICHCTBUI U MOJTYYCHUS JIMYHOCTHBIX PE3yJIbTaTOB.

B mpomecce wm3yueHusi y4eOHOrO mpeaMmera OOSCIICYMBAKOTCS YCIOBHS JUIS JIOCTH)KCHUS
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus BCEMU 00YYarOIIUMHUCS.

IInanupyemble  pe3yJibTaThl OCBOEHHS y4eOHOro nmpeamera «MaremaTuka
JIN4YHOCTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM MPOrpPaMMBbI:

1. Poccuiickas rpaxXaaHCkasd HWIACHTHUYHOCTDb (HanI/IOTI/ISM, YBAXCHUE K OTC‘ICCTBy, K
MpOoILIIOMY U HACTOAIICMY MHOTOHAITMOHAJIBHOTO HApOJda POCCI/II/I, YYBCTBO OTBCTCTBCHHOCTH U N0JIT'a
nepen PO,[[I/IHOI\/’I, I/I,I[eHTI/Iq)I/IKaI_II/ISI ce0s1 B KauecTBe TpaxJaHruHa POCCI/II/I, Cy'6’beKTI/IBHaSI 3HAYUMOCTDb
HCIIOJIb30BAHUA PYCCKOTO A3bIKa U SA3BIKOB HApOJOB POCCI/II/I, OCO3HAHUC U OIIYIICHHUC JINYHOCTHOM
CONIPpUYIACTHOCTHU Cy,[[L6e pOCCHﬁCKOFO Hapoz[a). Oco3HaHue 3THHYECKOM MPpUHAJICKHOCTHU, 3HAHHNC
HUCTOPHHU, A3bIKA, KYJIBTYPblI CBOCTO HapoOdad, CBOCTO Kpasd, OCHOB KYJIBTYPHOI'O HACJICIAUsS HApPOJIOB
Poccun u 4genoBedecTBa (I/I,Z[CHTI/I‘-IHOCTB YCJIOBCKa C pOCCHﬁCKOﬁ MHOTOHAIIMOHAJIbHOM KyﬂbTypOf/'I,
CONPpUYACTHOCTL HCTOPUU HAPOAOB U TOCYyHdapCTB, HAXOAWBHIIUXCA Ha TCPPUTOPUU COBpCMCHHOﬁ
POCCI/II/I); HHTCpUoOpu3alusad TIYMaHUCTUUYCCKUX, JACMOKPATHYCCKHUX U TpaJUIIUOHHBIX LIECHHOCTEM
MHOT'OHaIITMOHAaJIbHOT'O pOCCHfICKOI‘O 06H_ICCTB3.. OCOSHaHHOC, YBAXKUTCIBHOC U ,Z[O6pO)KCJ'IaTCJ'IBHOC
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OTHOIIIEHHUE K UCTOPUH, KYJIbTYpE, PEIUTHUM, TPAAULIMIM, sI3bIKaM, IIEHHOCTSM HapoaoB Poccuu u
Hapo/I0B MUpa.

2. T'oTtoBHOCT, W CIOCOOHOCTH OOYYAIOIIMXCS K CAMOPa3BUTHUIO W CcaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMU K OOYyYCHHIO W TIO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MMOCTPOCHUIO JAJIbHEHUIIIeH HHAUBUIYAIHHON TpaeKTOpUn 00pa3oBaHus Ha 6a3e OPUCHTUPOBKH B MUPE
npodeccuii W MpodecCHOHANBHBIX MPEANOYTEHUH, C YYETOM YCTOWYHMBBIX TO3HABATEIIBHBIX
HWHTEPECOB.

3. Pa3BuToe MOpajgbHOE CO3HAHWE U KOMIIETEHTHOCTh B PEIICHMH MOPAJIBHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, OpMUpOBaHUE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO TOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM TMOCTYMKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHHUIO; BEPOTEPIUMOCTb, YBAXHUTEIBHOE OTHOIICHHE K
PEMUTHO3HBIM YYyBCTBAaM, B3TJIsA[aM JIFOJIEH WM WX OTCYTCTBHMIO; 3HAHHME OCHOBHBIX HOPM MOpAJIH,
HPABCTBEHHBIX, JYXOBHBIX HJCAJIOB, XPAaHUMBIX B KYJbTYPHBIX Tpaaulluiax HapoaoB Poccum,
TOTOBHOCTh Ha WX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMYEHHIO B TIOCTYNKAaX, IIOBEJICHUH,
PaCTOYHMTEIILHOM MOTPEOUTENHCTBE; CHOPMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBAX CBETCKOW ITUKH,
KyJIbTypbl TPAAUIIMOHHBIX PETUTHH, WX PO B Pa3BUTHH KyJIbTypbl W uctopun Poccun u
YeJI0BEYeCTBa, B CTAHOBJICHUH TPAXKIAHCKOTO OOIIECTBA M POCCUMCKOW TOCYIapCTBEHHOCTH,
MMOHMMAaHHWE 3HAYCHHS HPABCTBEHHOCTH, BEPHl M PEIUTUU B XKM3HHU YEJIOBEKAa, CEMbH U OOIIECTBA).
CdopMHUpOBaHHOCTH OTBETCTBEHHOTO OTHOIIEHHUS K YUYCHHIO;, YBAXHUTEIHLHOTO OTHOIIECHUS K TPYIY,
HaJu4he ONBITA YJYacTHS B COIMAIBHO 3HAauuMoM Tpyae. Oco3HaHWE 3HAYCHHS CEMbH B JKU3HU
YelloBeKa M OOIIECTBA, MPHUHATHE IIEHHOCTH CEMEHHOW JKU3HU, YBAXHUTEIBHOE W 3a00TIMBOE
OTHOILIEHUE K YIECHAM CBOEH CEMBH.

4. CdopMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECCTBEHHOM MPAKTHKH, YUHUTHIBAIOIIETO COIHMAIBHOE, KYJIbTYpPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOT000pa3ne COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBOKUTEIBLHOE U JTOOPOXKENATeIbHOE OTHOIICHUE K JPYroMYy YEIOBEKY, €ro
MHEHHIO, MHUPOBO33PEHHUIO, KYIbType, S3BIKY, BEpe, TIPaKIAHCKOW TMO3UIMH. [ OTOBHOCTH |
CIOCOOHOCTh BECTH JHAJOr C JPYyrUMH JIIOJbMH M JIOCTUTaTh B HEM B3aMMOTIOHMMAaHHS
(mperTHdUKaKA ceOsd Kak MOJHOIPABHOTO CyOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYMPOBAHHIO
oOpasza mapTHepa IO JUajory, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO 00paza JOMYCTUMBIX CIIOCOOOB
JMaJiora, TOTOBHOCTh K KOHCTPYMPOBAHUIO IPOIIEcca TUAIOra Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB,
MpoLEYypP, TOTOBHOCTh U CHOCOOHOCTH K BEJACHUIO IEPETOBOPOB).

6. OCBOCHHOCTD COIMAIIBHBIX HOPM, MPABHJI TIOBEICHUS, PoJiel U (OpM COIMAIBHON KM3HU B
rpymnmnax M cooOmecTBax. YdacTue B IIKOJBHOM CaMOYIPaBICHHMM M OOIIECTBEHHON XH3HU B
mpenenax BO3PACTHBIX KOMIETEHIHMH C Y4ETOM PErHMOHANbHBIX, ATHOKYJIBTYPHBIX, COIMAIBHBIX U
SKOHOMHYECKUX OocoOeHHOocTel ((popmHpoBaHHEe TOTOBHOCTH K YYaCTHIO B MpOIECCe YHOPSIOUCHHUS
COIIMANIBHBIX CBSA3EH M OTHOIIEHUH, B KOTOPbIE BKIIIOUEHBI H KOTOpbIE (DOPMUPYIOT CaMU Ydalluecs;
BKJIIOYEHHOCTh B  HEMOCPEACTBEHHOE TIpPa)XJaHCKOE YdacThe, TOTOBHOCTh Y4acTBOBaTh B
JKU3HEAeATEIbHOCTH MOJAPOCTKOBOTO 00II[ECTBEHHOTO 00BEeINHEHNS, MPOIYKTUBHO
B3aMMO/ICHCTBYIOIIETO C COLMATBHON CPeoN M COIMANbHBIMUA HHCTUTYTaMU; UACHTU(PUKAINS ce0s B
KauecTBe CyObEeKTa COLHMalIbHBIX MpeoOpa3oBaHUil, OCBOEHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKOM JAESTENIbHOCTH; HWHTEPUOPHU3AIUS IEHHOCTEM CO3MJATENbHOTO OTHOIICHHS K
OKpYXarollel JeHCTBUTENbHOCTH, IIEHHOCTEH COLMAIbHOTO TBOPYECTBA, LEHHOCTH MNPOIYKTHUBHOMN
OpraHu3alMi COBMECTHOW JESATENbHOCTH, cCaMopeajv3alud B TPYIINE U OpraHu3aly, LEeHHOCTH
«IPYTOro» Kak paBHOINPABHOTO MapTHEpa, GpopMHupoBaHHE KOMIETCHIIUN aHAIHM3a, MPOSKTUPOBAHUS,
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OpraHu3aluy JEATEIbHOCTH, pe(IeKCUH U3MEHEHH, CITOCOO0B B3aHMMOBBITOJJHOTO COTPYAHUYECTBA,
croco00B peanu3ai COOCTBEHHOTO JHIEPCKOTO MOTEHIINANA).

7. ChopMUpPOBAaHHOCTH LIEHHOCTH 3[J0POBOTO M 0e30macHOro oOpasa *KHU3HH; WHTEPHOPU3ALUSI
MPaBUJ MHAWBUIYAJIBHOTO M KOJUIGKTUBHOTO O€30MacHOT0 MOBEJCHUS B YPE3BBIYAMHBIX CHUTYAIHSX,
YIPOXKAIOIIUX KU3HU U 30POBBIO JIFOEH, ITPABUII IOBEACHUS HAa TPAHCIIOPTE U HA I0POrax.

8. Pa3BUTOCTH 3CTETUUECKOT0 CO3HAHMSI UEPE3 OCBOCHUE XYA0KECTBEHHOTO HACJIEIUS HApOJI0B
Poccun m mMmpa, TBOpYECKOH MEATETBHOCTH SCTETUYECKOTO Xapakrepa (CrmocoOHOCTh MOHMMATh
XYIO’KECTBEHHBbIE  IIPOM3BENEHUS,  OTPAXKAIOIIME  pa3Hble  ATHOKYJIbTYPHbIE  TpAJMIIMH;
C(OPMHUPOBAHHOCTh OCHOB XYJIO’KECTBEHHOH KyJIbTYphl OOYYaIONIMXCS KaK 4YacTh HX OOmei
JyXOBHOW KYJBTYphI, Kak 0cO00TO croco0a TMO3HAHUS KU3HU U CPEACTBA OpraHU3aIliy OOIIEHUS;
ACTETUYECKOE, HSMOILMOHAIBHO-IIEHHOCTHOE BHUJAECHHE OKPYXAIOIIero MHUpa; CIOCOOHOCTh K
SMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHIO MUPA, CAMOBBIPA)KCHUIO U OPUEHTALUH B XyJI0’KECTBEHHOM U
HPaBCTBEHHOM TIPOCTPAHCTBE KYJbTYphl; YBa)XKEHHE K HCTOPUHM KYJIbTyphl cBoero OreudecTsa,
BBIDA)KEHHOW B TOM 4YHCJIE€ B IIOHMMaHMM KpacoThbl YEJIOBEKa; IMOTPeOHOCTh B OOILIEHUH C
XYIO0KECTBEHHBIMU IPOU3BEJIECHUSIMHU, C(HOPMHPOBAHHOCTh AKTHUBHOTO OTHOIIEHUS K TPaJULIUsAM
XYI0KECTBEHHOU KYJIbTYpPBbI KaK CMBICIIOBO, 3CTETUUECKOHN U IMYHOCTHO-3HAYUMOM 1IEHHOCTH).

9. CpopMUPOBaHHOCTh OCHOB 3KOJIOIMUECKON KYJIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  DKOJOTMYECKOTO  MBIIUICHHs, HAJIW4WE ONbITa SKOJOTHYECKHM OPUEHTHUPOBAHHOMN
pedIIeKCUBHO-OLIEHOYHOW U MPAKTUYECKOW NESTENbHOCTH B JKU3HEHHBIX CUTYyalUsX (TOTOBHOCThH K
UCCIIEIOBAHUIO TMPHUPOJABI, K 3aHATUAM CEJIbCKOXO3SIMCTBEHHBIM TPYIOM, K XYIO>KECTBEHHO-
JCTETUYECKOMY OTPAXKCHHMIO IPUPOABI, K 3aHATUAM TYPU3MOM, B TOM 4YHUCIE DJKOTYPU3MOM, K
OCYIIECTBIJICHUIO TPUPOIOOXPAHHON 1EATENBHOCTH).

MeTtanpeaMeTHbIe Pe3yJbTAThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl

MeranpenMeTHble pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIE OOYUYAIOIIUMKCS MEXIPEIMETHBIC
NOHATHS W yHUBEpcalbHble  y4eOHbIe  JeMcTBUS  (PEryiasITHBHBIC,  I0O3HABATEJIBHBIC,
KOMMYHUKATHBHBIE).

MexnpeaMeTHbIe TIOHATHS
VYcnoBueM (GOpMUpPOBAHUS MEXKIPEIMETHBIX IOHATHH, HanpuMep TakUX Kak, cucrema, (axr,
3aKOHOMEpPHOCTh, ()EHOMEH, aHajHW3, CHHTE3 SBISETCA OBJAJCHHE OOYYAIOUIMMHUCS OCHOBaMH
YUTATENbCKOM KOMIETEHIMH, NPHOOpPETEHHE HaBBIKOB paboThl C HH(pOpMAaIHel, ydacTue B
IPOEKTHOW JIeSATEeIbHOCTH. B OCHOBHOM IIKOJIE Ha BCeX MpenMerax OyAeT MpoioipkeHa paborta 1o
(OpMHUPOBAHHUIO U PA3BUTUI0 OCHOB YHUTATEJbCKOH KommereHnuu. OOywaromuecss OBIaJCIOT
YTEHHEM KaK CPEACTBOM OCYIIECTBIICHHS CBOUX JAIbHEHIINX IJIAHOB: MPOJOJDKEHHS 00pa3oBaHUs U
caM000pa30BaHMsi, OCO3HAHHOTO IUIAHWPOBAHUS CBOETO AaKTYaJIbHOTO M IIEPCIEKTHBHOTO Kpyra
YTE€HUS, B TOM 4YHCIE JOCYrOBOTO, MOATOTOBKM K TPYAOBOM M COIMAIBHON AEATENbHOCTH. Y
BBIMYCKHUKOB OyneT cdopMupoBaHa MNOTPEOHOCTh B CHUCTEMAaTHYECKOM UTEHMHM KaK CpE/ICTBE
MO3HAHUSA MUpa U ceOs B 3TOM MHUpE, FapMOHM3allMK OTHOILEHUH YeJoBeKa U OOIIecTBa, CO3JaHUU
o0paza «11oTpeOHOTO OYyIyIIeroy.

[Ipy u3ydyeHUU ydeOHBIX NMPEIMETOB OOYydYarolIUecs YCOBEPIICHCTBYIOT MPHOOpPETEHHbIE HA
NIEPBOM ypOBHE HaBbIKM PaldoThl ¢ uMHopmanmeil ¥ TNONoiaHAT uX. OHM CMOTYT paboTaTh C
TEKCTaMH, IPeoOpa30BbIBATh M HHTEPIIPETUPOBATH COJIEPKAILYIOCS B HUX HH(POPMALIUIO, B TOM YHCIIE:

* CUCTEMaTH3UPOBaTh, COMOCTABJIATh, AHAJIW3UPOBATh, 0000IIATH U HWHTEPIPETHPOBATH
MH(pOPMAIIHIO, COJEPIKALIYIOCS B TOTOBBIX HH()OPMAITMOHHBIX 00BEKTaX;



* BBIJICNIATh TJIAaBHYI0O M W30BITOYHYIO WH(OPMAIUIO, BBIIOJHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX (DaKTOB, MBICIICH; MPEACTABIATh MHPOPMALMIO B CXKATON CIOBECHOH ¢opme (B BHIEC
IUTaHA WM TE3HCOB) U B HAIJISIIHO-CUMBOJHMYECKOW (hopme (B Buae TabmuI, rpad)MuecKUX CXeM U
Jrarpamm, KapT MOHITUNA — KOHIENTYAJIbHBIX JHarpamMM, ONOPHBIX KOHCTICKTOB);

* 3aTOJIHATH U JIOTIOTHSTH Ta0JIUIIBI, CXEMBI, TUarPaMMBbI, TEKCTHI.

B xoze u3ydeHus: Bcex yueOHBIX NMPEIMETOB OOyYaromuecs MpUoOPeTyT OnbIT MPOEKTHOI
AeATEeJBHOCTH Kak ocoboil  (opmbl  yd4eOHON  pabOThl, CHOCOOCTBYIOIICH  BOCIUTAHHIO
CaMOCTOSITCJIBHOCTH, ~ WHUIMATHBHOCTH,  OTBETCTBCHHOCTH,  IOBBIIICHWIO  MOTHBAlUA U
3P PEKTUBHOCTH Yu4eOHOH NEATETHPHOCTH; B X0/ peaH3allii NUCXOIHOTO 3aMbICia Ha TPAKTUIECKOM
YpOBHE OBJIQJICIOT YMEHHEM BBIOMpATh aJ€KBATHBIC CTOSIIEH 3a/1a4e CPEACTBA, IPUHUMATh PEIICHHS,
B TOM YHCJI€ M B CUTyalUsx HeornpeaenéHHocTH. OHU MoTydaT BO3MOKHOCTh Pa3BHTh CIIOCOOHOCTH K
pa3paboTKe HECKOJBKUX BapHaHTOB pEIIeHWH, K TOWUCKY HECTaHJAPTHBIX DPEUICHHWH, MOWUCKY |
OCYIIECTBIICHUIO Han00JIee MPUEMIIEMOTO PEIICHHSI.

[lepedeHp KITFOUEBBIX MEXIPEAMETHBIX MOHITHN OMpEIENsIeTcs B X0/1e pa3pabOoTKH OCHOBHOM
00pa3zoBaTeIbHON TPOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs 00pa30BaTEIIbHOW OpraHU3AIMH B
3aBHCUMOCTH OT MaTepHaJIbHO-TEXHHYECKOTO OCHAIIEHUS, KaJIpOBOTO TOTEHIIMANA, HUCIOJIb3yeMBIX
METOJIOB pabOTHI U 00Pa30BATEIBHBIX TEXHOJIOTHH.

B cootBerctBrn @I'OC OOO BBIAEHSAIOTCS TPU TPYIIBI YHUBEPCATbHBIX YU€OHBIX AEHCTBUIA:
PETYJIATHBHBIC, IIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC.

PeryasituBubie YY1

1. VYmMeHue caMOCTOSTENIBHO ONpPEAEATh eI 00yUYeHHUs, CTaBUTh U (OPMYIUPOBATh HOBBIE
3ajaud B ydeOe U TO3HABAaTENbHOW JESITENbHOCTH, pa3BUBaTh MOTHBBI U HWHTEPECHI CBOEH
MMO3HABATEIHHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:

® aHAJIM3HPOBATh CYIIECTBYIOIINE U IJIAHUPOBATh Oyaylue oOpa3oBaTesIbHbIE PE3YabTaThI;

® UICHTU(UIIMPOBATH COOCTBEHHBIC MPOOJIEMBI M OTIPECIIATH TJIABHYIO MPOOJIEMY;

® BBIIBUraTh BEPCHM pEIICHUS MpoOsieMbl, (OPMYIHPOBATh THIIOTE3bl, IPEABOCXUIIATH
KOHEYHBIN Pe3yNbTar;

® CTaBUTHh I€JIb JIEATEIBHOCTH Ha OCHOBE OIPEACICHHOW MPOOJIEeMbl U CYIIECTBYIOUIUX
BO3MOJKHOCTEH;

e ¢dopMmynupoBarh yueOHbIE 3aJayd KaK Iard JIOCTH)KEHUS [IOCTABIIGHHOW LIenu
NeSITeNIbHOCTH;

e 00OCHOBBIBATh 1IE€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHIIKAMU HA LEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO TOCIEA0BATEIHHOCTD I11aroOB.

2. YMeHHE CaMOCTOSTENbHO IIJIAaHUPOBATh IYTU JOCTKEHHUS LeJieil, B TOM 4HCIE
albTepHATHBHBIC, OCO3HAHHO BBHIOMpPATh Hanbosiee >PQPEKTUBHBIE CIOCOOBI pPEIICHHS YYEOHBIX U
MOo3HaBaTeNbHbBIX 3a/1a4. OOy4aIoUIUiics CMOXKET:

e ompeaensaTe HeoOxoauMoe (bie) IeHCTBUE(S) B COOTBETCTBUU € YUeOHOU U MO3HABATEIbHON
3a/1auei U COCTABISATH AITOPUTM HX BBITIOJTHEHHUS,

e 00OCHOBBIBaTb U OCYIIECTBJIATH BbIOOp Hambonee 3(PPEeKTUBHBIX CHOCOOOB pELICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

® OmpeAensTh/HaXOqUTh, B TOM 4YHCIE€ W3 TMPEJIOKEHHBIX BapUAHTOB, YCIOBUS MM
BBITIOJTHEHUS Y4eOHOM 1 1MO3HABaTENbHOMN 3a1a4u;

e BBLICTpAaWBaTh >KM3HEHHBIE IUJIaHBI HAa KpaTKocpouHoe Oymyinee (3asBIATH IIeNIeBhIE
OpUEHTHUPHI, CTaBUTh aJCKBaTHBbIC MM 3a/laydl U TpeyiaraTh IEHCTBUS, YKa3biBas U OOOCHOBBIBAS
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JIOTMYECKYIO IOCIEJ0BAaTEIbHOCTD I1AaroB);

e BBHIOMpATh U3 MPEATOKECHHBIX BAPHAHTOB U CAMOCTOSITEIIHHO UCKATh CPEICTBA/PECypChl s
peIICHUA 3aI[a‘II/I/IIOCTI/I)KCHI/ISI Oeiu,

® COCTAaBJIATH IIJIaH pCHICHUS HpO6JI€MbI (BBIHOJIHGHI/ISI IIPOCKTA, MIPOBCACHUA I/ICCJICIIOBaHI/ISI);

® OIpeaAcCidATb MOTCHUUAJIBHBIC 3aTpyYAHCHUSA IIPpHU PCUICHUH yqe6HOﬁ M TO3HaBaTEIbHOM
3aa4i U HaXOJUTb CPCACTBA I UX YCTPAHCHUA,

® OIINCHIBATH CBOM OIIBIT, Oq)OpMJISISI €ro jiid nepeaadyu Apyrum JroasiaM B BHUAC TCXHOJIOI'MU
pelIeHns MPaKTUYECKUX 33/1a4 OIIPEJIeICHHOTO KJacca;

® TUTAHHUPOBATH U KOPPEKTUPOBATH CBOIO MHIUBHIYAILHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. VYMeHHE COOTHOCHTH CBOM JEHCTBUS C IIAHUPYEMBIMH DPE3YJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JICSITEIBHOCTH B MIPOIIECCE TOCTIKEHHS Pe3yIbTaTa, ONpPEessITh CriocoObl qeHCTBHM
B paMKax IMpea0KEeHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATh CBOM JEHCTBHS B COOTBETCTBUU C
n3MeHsitonienicsa cutyanuei. OOy4yaronuincs CMOXKeT:

® OIpelNelarTb COBMECTHO C II€JaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
pe3ynbTaTOB U KPUTEPHUH OLICHKU CBOEH YUEOHOU NIEeATETLHOCTH;

® CHCTEMAaTH3HpOBaTh (B TOM YHCJIE BbIOMpATh MPUOPUTETHBIE) KPUTEPUHU IUIAHUPYEMBIX
Pe3yIbTaTOB M OTICHKH CBOCH JICATEIILHOCTH;

° OT6I/IpaTI) HHCTPYMCHTEI JJIsL OLICHUBAaHUA cBOEH JACATCIBHOCTH, OCYIICCTBJIATH
CaMOKOHTPOJIb CBOEH JIESITENIHOCTH B paMKax MPeaI0KeHHbIX YCIOBUI U TpeOOoBaHUIA;

® OIICHMBATh CBOIO JEATEIBHOCTh, APTYMEHTHPYSd HPUYMHBI JOCTIKEHHS WM OTCYTCTBHS
IUTAHUPYEMOTO pe3yNIbTaTa;

® HAXOJWUThH JIOCTATOYHBIC CPEJCTBA VIS BBHINOJHEHHS YUYCOHBIX ACHCTBUI B M3MCHSIOMICHCS
CHUTYAIMH W/ IIPU OTCYTCTBHH IUIAHUPYEMOTO PE3yNbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTH Ha OCHOBE
aHaMM3a  W3MEHEHWH  CHUTyalud I TOJMYYCHHsS  3aIUIAaHWPOBAHHBIX  XapaKTEPHUCTHK
IPOIyKTa/pe3yabTara;

® YCTaHaBIMBATh CBSA3b MEXKIY IIOJIYYCHHBIMH  XapaKTEPUCTUKAaMH  HPOAYKTa |
XapaKTEePUCTUKAaMH MPOIIECCa SSTEIBHOCTH U TI0 3aBEPLICHUH AEATEILHOCTH MpeyIaraTb N3MEHEHNE
XapaKTEePUCTUK MpoIlecca IS MOMYIEHHs! YAYUIICHHBIX XapaKTePUCTHK MTPOAYKTa;

® CBEpATh CBOM [CHWCTBHA C MLEJIbI0 M, NPU HEOOXOIMMOCTH, HCIPABIATh OIIMOKH
CaMOCTOSITEIIBHO.

4. VYMeHHME OLIGHUBaTb IPABWJIBHOCTh BBINOJHEHUs Yy4eOHOW 3ajaud, COOCTBEHHBIE
BO3MOJKHOCTH ee perieHus. OOyJaromuics CMOXeT:

® ONpeNeNATh KPUTEPUU NTPABUIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHUS YUueOHOM 3a/1a4u;

® aHANM3UPOBATh U OOOCHOBHIBATH IPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTApHUs JUIS
BBITIOJTHEHUS YUeOHOH 3a/1a4H;

e CBOOOJHO MOJB30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKM U CaMOOILIEHKH, UCXOJS U3
LIEJIM ¥ UMEIOLIMXCSI CPEJICTB, pa3inyas pe3ylbTaT U ClocoObl JeicTBUI;

® OLEHMBATh HPOAYKT CBOEH JEATENbHOCTH MO 33JaHHBIM W/HWIM  CaMOCTOSITEIBHO
OTIpe/IeNIEHHBIM KPUTEPHSIM B COOTBETCTBUU C IIEJIBIO IEATEIILHOCTH;

e 00OCHOBBIBaTh JOCTHXHUMOCTbH LM BBHIOPAHHBIM CHOCOOOM Ha OCHOBE OLIEHKHM CBOHUX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEIIIHUX PECYPCOB;

¢ (uKCHpOBATh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

5. Bnanenue ocHOoBaMHM CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELICHUN U OCYIIECTBICHHUS
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OCO3HAHHOTO BBIOOpa B y4eOHOH ¥ Mmo3HaBaTeIbHONU. OOyJarOmUiCcs CMOXKET:

e Ha0IIOJAaTh U aHAIW3MPOBATH COOCTBEHHYIO YUYEOHYIO M MO3HABATEIBHYIO JIEATEIBHOCTh U
JESITEIbHOCTD IPYTUX OOy4yaroUIuXcs B IIPOLIECCE B3aUMOIIPOBEPKU;

® COOTHOCUTh pPEajbHbIE U IUIAHUPYEMbIE DPE3YyJIbTaThl MHAMBUYaIbHOM 00pa30BaTEIbHOMN
NESITEIbHOCTH U JIENIaTh BBIBOJIbL;

® [PUHHUMATH PELIEHUE B yUeOHOM CUTYyalluu U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEJIbHO ONPENEIIATh MPUYMHBI CBOETr0 yCIeXa UM HeyclleXa U HaXOJIUTh CIIOCOObI
BBIXOJa U3 CUTYallUU HEyCIIexa;

® PETPOCIIEKTUBHO OIpPENeNATh, KaKhe JACHCTBHS 1O PEHICHWI0 YUeOHOW 3amaud WIu
rapaMeTpsl STUX JEUCTBUM MPUBEIN K MOJYYEHUIO UMEIOLIErocs NpOoAYyKTa yueOHOM e TeNbHOCTH;

® JIEMOHCTPUPOBATh TMPUEMBbl  PEryIAlHUU  NCUXO(PU3UOJOTUYECKUX/  OIMOLMOHAIBHBIX
COCTOSIHUM JUIsl JocTHKeHUs 3(ddekra ycrnokoeHus (yCTpaHEHHUs 3MOLMOHAIbHON HANpsKEHHOCTH),
spdekra BOCCTaHOBIEHUS (OCialieHus MpOSBICHUN  yTOMieHHs), J(p¢eKTa aKTUBU3ALUU
(TOBBIIIEHUS ICUXO0()U3UOTIOTHYECKON PEAKTUBHOCTH).

ITo3naBaTtenbuble YY /1

1. YMeHue ompenensTh TMOHATHS, CO37aBaTh OOOOIIEHHs, YCTaHABJIMBATh AaHAJIOTHH,
KJIaCCU(UIMPOBATh, CAMOCTOSITEJIbHO BHIOMpATh OCHOBAHUS U KPUTEPUH i KiacCU(UKALUU,
YCTaHaBIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKJIEHUE, YMO3aKIIOUeHHE
(MHAYKTHUBHOE, TETYKTUBHOE, [10 aHAJIOTUU) U JIeNaTh BbIBOABI. OOyJaronuiicss CMOXeT:

e 1010MpaTh CJIOBA, COMOJYMHEHHbIE KIIOYEBOMY CJIOBY, ONPENENSAIONINE €ro MPU3HAKH U
CBOIICTBA;

® BBICTPAaUBATh JIOTUYECKYIO LEMOYKY, COCTOSILYIO U3 KJIIOYEBOIO CJIOBAa U COMOAYMHEHHBIX
€My CJIOB;

® BBIJENATh OOIIMI MPU3HAK JIBYX WJINM HECKOJIBKUX MPEAMETOB WU SBJICHUN U OOBICHATH UX
CXOJICTBO;

e 00BEIUHATH MPEIMETHI U ABJICHHUS B I'PYIIBI 0 ONPEAEICHHBIM IPU3HAKaM, CPaBHUBATh,
KiaccuuIpoBaTh U 00001aTh (HAKTHI U SIBJICHHUS,

® BBIJEIATH SIBJICHHE U3 OOIIEro psaja Ipyrux sBICHUMN;

® OIpeneNsiTh OOCTOATENbCTBA, KOTOpBIE IMPENIIECTBOBAIN BO3HMKHOBEHHMIO CBSI3U MEXIY
SABJICHUSIMH, U3 ITUX OOCTOSATENIBCTB BbIICIATh ONPEAEIIONINE, CHOCOOHBIE ObITh MPUUYNHON TaHHOTO
SIBJICHUSI, BBISIBJIATH IPUYMHBI U CIICICTBUS SIBIICHU;

® CTPOUTh pacCyKICHHE OT OOLIMX 3aKOHOMEPHOCTEM K YaCTHBIM SBJICHHUSM M OT YaCTHBIX
SIBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTh PACCYXJEHHE Ha OCHOBE CPaBHEHMs IPEAMETOB M SIBJICHUH, BBLAEISS MPH 3TOM
oO111e Npu3HaKy;

® M3JIaraTh NOJY4YEHHYIO HHPOPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a/1auu;

® CaMOCTOSITENIbHO YKa3blBaTh HAa MH(OpPMAIMIO, Hy)KJAIOIIYIOCS B NMPOBEpPKE, MpeiaraTh U
MPUMEHSATH CIIOCOO MPOBEPKH JOCTOBEPHOCTH MH(POPMAIINH;

e BepOaTM30BaTh YMOLMOHAIBHOE BIIEYATICHNE, 0Ka3aHHOE Ha HEr0 HCTOYHUKOM;

® OOBACHATH SBJICHHUS, IPOIIECCHI, CBSI3M U OTHOILLIEHMS, BBIBISIEMbIE B X0OJI€ MO3HABATEILHON
U UCCIIEI0BATENBCKON IESTEILHOCTH (MIPUBOAUTH OOBSICHEHUE C U3MEHEHHEM (OPMBI ITPEICTABICHHUS;
OOBSICHATD, IETATU3UPYsI UM 0000111as1; 0OBSACHATD C 33JaHHON TOUKH 3PEHHS);

® BBISBIATH U HA3bIBaTh MPUYMHBI COOBITHS, SBJIEHUS, B TOM 4YHCIE BO3MOXHBIE /Hauboiee
BEPOSITHBIE IIPUUYUHBI, BO3MOKHBIE TIOCIIEACTBUS 3aJaHHON NPUYMHBI, CAMOCTOSITEIBHO OCYIIECTBIISAS
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MPUYMHHO-CIIEICTBEHHBII aHAIIN3;

e Jle/ilaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIM3a pa3HBIX TOYEK 3PEHHSA, MOATBEPKAATh
BBIBOJI COOCTBEHHOH apryMEHTAIel WM CAaMOCTOSTENIbHO MOMYyYeHHBIMU JAHHBIMU.

2. YMeHue co3/1aBaTh, MPUMEHATh U NMPEOOPa30OBBIBATH 3HAKH M CHUMBOJIBI, MOJCIH U CXEMBI
JUIS pellieHnsl y4eOHbIX U MT03HABaTENbHbIX 3a/1a4. O0yJaromuiics cMOXKeT:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM IPEIMET /WM SBJICHUE;

® OIpEIeNATh JOTUYECKHE CBSI3U MEXIY IPeAMETaMU W/WIIH SBICHUSIMH, 0003HAYATh JTaHHbIC
JIOTUYECKHUE CBSI3M C IOMOIIBIO 3HAKOB B CXEME;

® co3JaBaTh a0CTPAKTHBIN WM PEeaTbHBI 00pa3 MpenMeTa u/uid SBICHUS;

® CTPOHTH MOJIEIB/CXEMY Ha OCHOBE YCJIOBUH 3a/laul U/WJIH CIIOCO0a ee peleHus;

e cozmaBaTh BepOaNbHBIC, BEIIECTBEHHBIE W HWH(MOPMAIMOHHBIE MOJEIH C BBIJCICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIS ONpeeSIeHHs Crioco0a PEemIeH s 3a/1a4i B COOTBETCTBUU
C CUTYyalluel;

e TpeoOpa3oBBIBATH MOJICNN C LENBIO BBISABICHUS OOMIMX 3aKOHOB, OTPEACISIONINX TaHHYIO
MpeAMETHYIO 00J1acTh;

® TIEPEBOJUTH CIOXHYIO 110 COCTaBY (MHOT0ACHEKTHYI0) HHGOPMALIMIO U3 IPapUuecKoro Wiu
(hopMaM30BaHHOTO (CUMBOJIBHOTO) MIPEJICTABIICHHUS B TEKCTOBOE, M HA000POT;

® CTPOUTH CXEMY, AITOPUTM JACWUCTBHS, HWCIPABISATH WJIM BOCCTAHABIMBATH HEHM3BECTHBIN
paHee alrOpUTM Ha OCHOBE MMEIONIETOCS 3HAHHS 00 00BhEKTe, K KOTOPOMY ITPHUMEHSIETCSI aJlTOPUTM;

® CTpPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

e aHanu3upoBaTh / pedIIeKCHPOBATH OMBIT Pa3pabOTKU M peaau3alvd y4eOHOro MpPOCKTa,
UCCIeI0BaHUS (TEOPETUUECKOT0, SMIIMPUUYECKOT0) Ha OCHOBE MPEJIOKEHHON MPOOIEeMHON CUTYalluH,
MOCTABJICHHOM LM U/UITU 3aJaHHBIX KPUTEPUEB OLICHKH MPOIAYKTa/pe3ybTaTa.

3. CmpicioBoe yteHue. OOyJaroIIHicss CMOXKET:

® HaxoJUTh B TEKCTe Tpedyemyo wuHPopMauio (B COOTBETCTBHU C IIEJSIMH CBOEGH
JeSITENIbHOCTH);

® OpUEHTHPOBATHCS B COJCP)KAHUM TEKCTa, MOHUMATh IIEJIOCTHBI CMBICT TEKCTa,
CTPYKTYpPUPOBATH TEKCT;

¢ YCTaHaBJIMBATh B3aUMOCBSI3b OITUCAHHBIX B TEKCTE COOBITHA, SIBJICHHI, TPOLIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICI0 TEKCTA;

e TpeoOpazoBbIBaTh TEKCT, «IEPEBOJS» €ro B JPYryl0 MOJAIBHOCTh, MHTEPIPETHUPOBATH
TEKCT  (XYIOKECTBEHHBIH M  HEXYNOKECTBEHHbIH  —  y4eOHbIN,  Hay4yHO-TIOMYJISPHBIN,
uHbopMaHOHHbIH, TekcT non-fiction);

® KPUTHYECKU OIICHHBATh COAEpKaHue U (hOpMy TEKCTa.

4. ®opMuUpOBaHHE U PA3BUTHE HKOJOTMYECKOTO MBIIUICHHS, YMEHUE MPUMEHSITh €ro B
MO3HABATEIbHON, KOMMYHHKATUBHOM, COIMANbHON MpakTUKe W TpodeCcCHOHATBHOW OpHEHTAIIHH.
OOyuaromuiicsi CMOXeT:

® OIIpeJeNsATh CBOE OTHOIICHUE K IPUPOIHON Cpeae;

® aHANM3HUPOBATh BIHUSHHE OJKOJOTUYECKUX (PAKTOPOB HA Cpely OOUTaHHS IKHUBBIX
OpraHu3MOB;

® TIPOBOJUTH MPUUMHHBINA U BEPOSATHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYaIUH;

® [IPOTHO3MPOBATH U3MEHEHUS CUTYallUd MPU CMEHE JAEUCTBUS OJHOTO (hakTopa Ha JeicTBHE
apyroro (akropa;

® pACIpPOCTPaHATh SKOJIOTHUECKUE 3HAHUS U Yy4acTBOBATh B MPAKTHUYECKUX JIENaX MO 3alluTe
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OKpY’KaroILlEel Cpeibl;
e BbIpaXKaTb CBOE OTHOILIEHUE K MPUPOJE YEpEe3 PUCYHKU, COUMHEHHS, MOJEIH, IIPOECKTHbHIE
paboTHI.
5. PazBurtve MOTHMBaLMM K OBJIAJICHUIO KYyJIbTYpPOM aKTMBHOIO HCIIOIb30BAHMS CIIOBApEN U
JPYTUX MOUCKOBBIX cucTeM. OOyqaromuiicst CMOXKET:
® OTIpEETATh He0OXOAUMBIE KITFOUEBbIE MOMCKOBBIE CIIOBA H 3aIIPOCHI;
® OCYILECTBIIATH B3aUMOJICUCTBUE C DJIEKTPOHHBIMU ITOUCKOBBIMH CHCTEMAMM, CIOBAPSIMU;
¢ hopMHPOBaTH MHOKECTBEHHYIO BHIOOPKY M3 IMOUCKOBBIX MCTOYHHKOB JJIs1 00BEKTHBH3AINN
pe3yIbTaTOB IIOKUCKA;
® COOTHOCHUTB IOJIyYEHHBIE PE3YJIbTAThI IOMCKA CO CBOEH IEATEIBHOCTBIO.
KommyHukatuBubie YY /|

1. YMeHne OopraHu30BHIBaTh Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTCIIEM U CBCPCTHUKAMU, pa60TaTI> WHAVMBUAYAJIbHO W B I'pynIic: HaxOJUTb 0611166 pEeUICHUC u
paspemniaTh KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS TMO3UIIMK M y4eTa HHTEPECOB; (POPMYIHUPOBATH,
APTYMCHTUPOBATHh U OTCTaWBAaTh CBOC MHCHHUC.

2. OOyyJaromuics CMOXKET:

— OIpCACTIATE BO3MOXXHBIC POJIN B COBMECTHOH JACATCIIBHOCTH,

UTPaTh OTPEICICHHYIO POJIb B COBMECTHOM NIESITETFHOCTH;

— TPUHUMATh TO3UIHI0 coOeceTHNKa, MOHUMAasl TIO3UIIUIO JPYroro, pas3inyaTh B €r0 PEUH:
MHEHHE (TOYKY 3PEHHS), T0KAa3aTEIbCTBO (aPTyMEHTHI), (PaKThI; TUIIOTE3bI, aKCHOMBI, TCOPHH;

— ONpeleNnsTb CBOM JEWCTBUS W JEWUCTBUA TMapTHEpPa, KOTOpPbIE CIIOCOOCTBOBAIM WIIU
MPEMSTCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

— CTPOUTH NO3UTHBHBIE OTHOIIECHUS B MIpoliecce yueOHOM U MO3HABATENIbHOM 1eATEIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBATh CBOIO TOYKY 3pEHHUS, B AMCKYCCHH YMETh
BBIJIBUTaTh  KOHTPApryMeHTHI, Tmepedpa3upoBaTb CBOI  MbICAb  (BIAQJACHHE  MEXaHH3MOM
SKBHUBAJICHTHBIX 3aM€H);

— KpUTHUYECKHM OTHOCUTBHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABAThH
OLIMOOYHOCTh CBOEr0 MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;

— IMpeajararh albTepHATUBHOE pellieHHe B KOH(IUKTHON CUTYyallluH;

— BBIJEIATH OOIIYI0 TOUKY 3pE€HUS B AUCKYCCUU;

— JIOTOBapUBAThCS O MPaBHIIAX U BOMPOCAX JAJsl 00CYKJCHHS B COOTBETCTBUU C NMOCTABICHHON
nepesl TpYIoi 3aaauei;

— OpraHu30BBIBaTh y4yeOHOE B3aMMOJCWCTBHE B Trpynmne (OmpenensarTh oOue e,
pacnpeensiTh poiiu, I0TOBapUBATHCS PYT C APYTOM U T. 1.);

— yCcTpaHsATh B paMKax JWajiora pa3pbiBBl B KOMMYHHKAIMH, OOYCJIOBIICEHHBIE
HEMOHUMaHHEM/HENPUATHEM CO CTOPOHBI COOECeHNKA 3aJauu, GOPMBI UM COJIEPKAHUS UAJIOTra.

3. YMeHHe OCO3HAaHHO MCIOJIb30BaTh pEYEBbIE CPEJACTBA B COOTBETCTBUU C 3ajadyei
KOMMYHHKAITUM JUIS BBIPQKEHHS] CBOMX YYBCTB, MBICICH W TMOTPEOHOCTEH A MIaHUPOBAHUS U
pEeryisiMu CBOEW JeATEIbHOCTH; BIAJEHHE YCTHOM M NHUCbMEHHOW pedblo, MOHOJOIMYECKOH
KOHTEKCTHOM peubto. O0yJaronuiicst cMOxeT:

® OIpeaeNsaTh 3a/1a4y KOMMYHUKAIIUN U B COOTBETCTBUH C HEl 0TOMpaTh peueBble CPE/ICTBA;

e oTOMpaTh M HCIOJIb30BaTh PEUYEBBIE CPEJCTBA B IPOLECCE KOMMYHUKALMU C JPYTUMHU
JIOABMU (IMAJIOT B Mape, B MAJIOH Ipymmne U T. 1.);



® MPEACTABIATh B YCTHOW WM TNHCBMEHHON (OpMe pa3BepHYTHIH IJIaH COOCTBEHHOMH
JEATENBHOCTH;

e COONIOAATh HOPMBI IMYOIMYHON peuH, PerIaMeHT B MOHOJIOTE U IMCKYCCHH B COOTBETCTBHU
C KOMMYHHUKAaTUBHOM 3aJa4eH;

e BBHICKa3bIBaTh U OOOCHOBBIBaTbH MHEHME (CYXJECHME) U 3alpaliuBaTb MHEHUE NapTHEpa B
paMKax quaora;

® TMPUHUMATH PEIICHUE B XOJIC IMAJIOTa U COTJIACOBBIBATD €0 C COOECETHUKOM;

® (C03/1aBaTh NMHCbMEHHBIC «KJIMIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIOJIB30BaHUEM
HEOOXOIMMBIX PEYEBBIX CPECTB;

® J1CNOJb30BaTh BepOalibHbIE CpPEACTBA (CPEICTBA JIOTUYECKOM CBSI3M) JUISL BBIICIEHUS
CMBICJIOBBIX OJIOKOB CBOEr0 BBICTYIIJICHUS;

® NCIIOJb30BATH HeBepOaIbHbIE cpencTaa WU HarJIsIIHbIE MaTepuasl,
MOATOTOBJIEHHBIE/OTOOPAaHHBIE MTOJ1 PYKOBOJACTBOM YUHUTES;

e JeJIaTh OLIEHOYHBIA BBIBOJ O JIOCTMIKEHUM IEJIM KOMMYHUKAIIMM HEMOCPEACTBEHHO IIOCIIE
3aBepUICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 000CHOBBIBATH €T0.

4. ®opMUpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCMOJb30BaHUS HHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosorui (nanee — UKT). OOyuatomuiicss cMoXKeT:

® [IeJIEHANPABIIEHHO UCKATh U HMCIOJIb30BaTh WH(OPMAIIMOHHBIE PECYPChI, HEOOXOUMbIE IS
pereHust yaeOHBIX U MTPaKTUYECKUX 33]1a4, ¢ moMotbio cpeacts UKT;

® BBIOMpaTh, CTPOUTH U UCIIOJIB30BaTh aJICKBATHYI0 HH(MOPMALIMOHHYIO MOJEIb AJIs Iepeaadn
CBOMX MBICIEH CpEACTBAMH E€CTECTBEHHBIX M ()OPMANIBHBIX S3BIKOB B COOTBETCTBMM C YCIOBUSMHU
KOMMYHHKAIIWH;

® BBIJIENATh WH(POPMALMOHHBIM AacleKT 3aJauyd, ONEepUpOBaTh IAHHBIMU, HCIOJIb30BAThH
MOJEIIb PEUICHU 3a/1a4H;

® 1CIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYass BBIOOp a/JEKBATHBIX 3ajade
MHCTPYMEHTAJIBHBIX MPOTrPAMMHO-AMNNAPATHBIX CPEACTB U CEPBUCOB) ISl PELIEHUS HHPOPMALIMOHHBIX
U KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHCJIE: BbIUMCIIEHHE, HAIIUCAHUE ITUCEM, COUMHEHMUH,
JIOKJIa/10B, pedepaToB, CO3JaHHUE IPE3eHTalUN U Jp.;

® 1CII0JIb30BaTh HH(OPMALIMIO C YIETOM ITHUECKUX U IPABOBBIX HOPM;

e co3JaBaTh MH(OPMAIIMOHHBIE PECYPChI PA3HOTO TUIIA U AJIS Pa3HBIX ayAUTOpPHiL, coOm01aTh
MHGOPMALMOHHYIO TUTHEHY U NpaBWiia HH(MOPMAIMOHHON 6€3011aCHOCTH.

BrinyckHuK HayduTcess B 5-6 kiaccax (IJIsl MCIOJIb30BAHHMS B NOBCEJHEBHOM KM3HU M
o0ecrneyeHNsI BO3MOKHOCTH YCIIEIIHOI0 NMPOAO0JIKeHHs 00pa3oBaHusi HAa 0a30BOM YPOBHe)

e OnepupoBaTh Ha 0a30BOM YpoBHe' TOHATHAMH: MHOXKECTBO, O3JIEMEHT MHOKECTBA,
MMOJIMHOKECTBO, MPUHAJIEKHOCTB;

® 33/1aBaTh MHOKECTBA MEPEUNCICHUEM UX JIEMEHTOB;

® HaXOJUTh MepeceueHne, 00beJMHEHHE, TTOJIMHOKECTBO B MPOCTEUIINX CUTYAIUSX.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

® DACNO3HABATH JIOTUYCCKU HCKOPPCKTHBIC BBICKA3bIBAHUS.

13,I[CCL " [AajJie€ — paclio3HABATb KOHKPCTHLBIC MPHUMEPBI 06HII/IX IIOHSITHH I10 XAPAKTCPHBbIM IMPU3HAKAM, BBIIIOJIHATH
,I[eﬁCTBPISI B COOTBCTCTBUM C OIPEACIICHUEM U HpOCTCﬁIHPIMPI CBOMCTBaMU HOH?ITI/II71, KOHKPCTU3UPOBATH MPUMEPAMU 061111/16
IIOHATUA.
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Yucaa

e OmepupoBarh Ha 0a30BOM YpOBHE IMOHATUSAMH: HATYpalIbHOE YHCIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAs P00k, AecCATHYHAs IpOoOb, CMEIIAaHHOE YHCIIO, PAIMOHAIBHOE YHCIIO;

® JCIIOJb30BATh CBOMCTBA YWCE]I W NPABWIA JCUCTBUH C PALMOHAIBHBIMU YUCIAMU IIpU
BBINIOJIHEHUH BBIYMCIICHUH;

® UCIIOJIb30BATh MPU3HAKU JACTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBHIYUCICHUN U
PELIEHUH HECIIOKHBIX 33/1a4;

® BBINOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YMCEl B COOTBETCTBUU C MTPaBUIIaMU;

® CpaBHMBATh pallMOHAJIbHBIC YHUCTIA.
B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX MPeIMeTOB:

® OIICHMBATH PE3YJIHTATHl BBIYUCIICHUH PH PEIICHUH MPAKTUYECKUX 3aa4;

® BBINIOJIHATH CPABHEHUE YHCEII B PEAIbHBIX CUTYALMSIX;

® COCTaBJIATH YMCIIOBBIE BBIPAXKECHUS MPU PEIICHUM MPAKTUYECKUX 3aJa4 U 3a1a4 U3 IPYrux
y4eOHBIX MPEMETOB.
CraTuCTHKA U TeopHusi BepOSITHOCTEl

e [IpeacraBisTh JaHHBIC B BUE TAOJHII, TUATPAMM,
e uyuTaTh HH(GOPMALIUIO, IPEJCTABICHHYIO B BUE TaOIUIIbI, JHarpaMMBbl.
TekcToBBIC 3a1a4H

e Pemiath HecJ0XKHbBIE CIOKETHBIE 33714l Pa3HBIX TUIIOB Ha Bce apupMeTHUECKHUEe IeiCTBUS;

® CTPOUTH MOJEINb YCIOBHUS 3a/1aud (B BHJE TaOIUIbI, CXEMbI, PUCYHKa), B KOTOPOM JaHbI
3HAYEHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C I[EJIbIO MIOMCKA PEeUICHUS 3a1a4H;

® OCYILECTBJIATH CIOCOO MOMCKAa peUIeHHs 3a/Jadl, B KOTOPOM PAaCCyXJCHHE CTPOUTCS OT
yCIIOBUSA K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

® COCTaBIIATH IUIaH PELICHUS 3a1a4u;

® BBIJICJATH TAIlbl PEIICHUS 33]a4H;

® UHTEPIPETUPOBATh BBIUMCIHUTEIbHBIE pE3yAbTaThl B 3ajadye, HCCIEAO0BATH IOIYYCHHOE
pellIeHre 3a/1auu;

® 3HATh pa3IMyMe CKOpOocTel 00BEKTa B CTOSYEH BOJE, IPOTUB TEUEHUS U TI0 TEYCHUIO PEKU;

e pemiaTh 337aYd Ha HaXOXKICHHE YaCTH YKCIIa U YKCIIa M0 €T0 YacTH;

e pemiaTh 3314 Pa3HBIX TUIOB (HA pabOTy, HA MOKYIKU, HA JBUKEHHE), CBSI3bIBAIOIINX TPH
BEJTUYMHBI, BBIJCNIATH 9TH BEIMYMHBI M OTHOLICHUS MEKy HUMU;

® HAXOAWUTh MPOUEHT OT YHCIA, YHCIO MO MPOIEHTY OT HEro, HaXOJWUTh MPOIEHTHOE
OTHOIIEHHE JABYX YMCEN, HAXOUTh MPOIIEHTHOE CHUKEHHE WJIH MPOLIEHTHOE MOBBIIIEHNE BEIIUYUHBL;

® pemiaTh HECIOKHBIE IOTHYECKHE 3a/1a4l METOJOM PaCCyXK ICHUH.
B noBceaHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

® BBIJIBUraTh TMIIOTE3bI O BO3MOXHBIX MPEJEIbHBIX 3HAYEHUSAX MCKOMBIX BEJIMYUH B 3ajaue
(IenaTh NPUKUIKY)
Harasanass reomerpus

I'eomeTpuuyeckue purypbl
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e OmepupoBarh Ha 0a30BOM YpOBHE MOHATUAMHU: (UTypa, TOUYKA, OTPE3OK, HpsAMas, Jyd,
JIOMaHas, YroJjl, MHOI'OYI'OJIbHUK, TPEYIOJIbBHUK M YETBIPEXYTOJBHUK, HMPSAMOYIOJBHUK M KBaJApar,
OKPYXXHOCTBb M KpYT, MPSIMOYTOJIbHBIN Mapaiuienenumnes, kyo, map. M3o0paxats u3ydaembie QUTYpHI
OT PYKH U C IIOMOILBIO JINHEUKU U LIUPKYJIS.

B noBceaHEeBHOM KU3HM U NIPU U3YYEHHHU APYTHX NPeIMETOB:

® pemaTth MPAaKTUYECKUE 33/1a49H C TPUMEHEHNEM MPOCTEHITNX CBOUCTB (HUTYD.
HN3mepeHus ¥ BbIYHMCICHUSA

® BBINIOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUMI, BEJINYMH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB JIIS
W3MEPEHUH JIIUH U YIJIOB;

® BBIYUCIIATH IUIOLIAAN NIPSIMOYTOJIbHUKOB.
B noBceaHeBHOM KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

® BBIUKCIATH PACCTOSIHUA HAa MECTHOCTHM B CTAHJAPTHBIX CHUTYalMSX, IUIOMIAIA
NPSAMOYTOJIbHUKOB;

® BBIMIOJHATH MPOCTEUININE TOCTPOSHUS W HM3MEPEHUST Ha MECTHOCTH, HEO0OXOJWMBIE B
peanbHOM KU3HHU.
HcTropust MaTeMaTUKH

® OIIKMCBIBATH OTACIIBHBIC BbIAAOIIHUECA PE3YyIbTaThl, IOJYUCHHBIC B XOJAC pPAa3BUTHUA
MaTeMaTUKU KaK HAyKH;

® 3HATh MPHUMEpPhl MATEMATUYECKUX OTKPBHITUH M MX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMUPHOU UCTOPHUEH.

BbIMYCKHUK NOJIYYUT BO3MOKHOCTH HAYYMThCA B S5-6 kiaccax (s oOecmeyeHUst
BO3MOSKHOCTH YCIIEHIHOTO MPOJ0JIKeHUs1 00pa3oBaHusi HA 0a30BOM M yIJIYyOJEHHOM YPOBHSIX)
DJIeMEeHTBI TEOPUM MHOKECTB M MATEMATHY€eCKOM JIOTUKH

L4 Onepupoeamz;z NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU MHOMCECMBA, dTIEMEHN MHOIMHCECMBA,

nycmoe, KOHe4Hoe u beckoneunoe MHOMNCECMBO, }’IOOMHOD!CBCWIGO, npuHa()ﬂlecnocmb,

° onpeoensims NPUHAONEHCHOCIb INIEMEHMA MHONICECMBY, 00beOUHEHUI0 U NepeceyeHUro
MHOJICeCms; 3a0a8amb MHONICECMBO C NOMOWDbIO NEPeyUCTIeHUss IJIeMEHMO8, ClO0BECHO20
ONUCAHUA.

B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

L4 pacn03Ha6amz) JlocuyecKu HeKOppeKI’I/IHble 6bICKA3bIBAHRUA,
L4 C’I’I’lpOMWIb uenovyku yM03aicm0quuﬁ HA OCHOBE UCNOJIb30BAHUA npa@qu JIOCUKU.
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECMBO HAMYPAIbHBIX YUCe, Yeloe
YUCTIO, MHONCECMBO YenblX uucel, O00bIKHOGeHHAs Opobb, Oecamuunas Opobb, CMeulaHHoe YUCIO,
PAYUOHATILHOE  YUCTIO, MHONCECMBO PAYUOHAIbHLIX YUCE]L, 2eOMempUYecKds UHMepnpemayus
HAmMypaibHblX, YeavlX, PAYUOHATbHLIX,

L4 NOHUMAMb U OOBACHAMb CMbICL l’lOS'l/lI/ﬂ/lOHHOIZ 3anucu HamypajlbHOc0 wucia,

2 SHCCB " [AaJie€ — 3HaThb ONPCACIICHUC NOHATHUA, YMETh HOACHATH €ro CMbICII, YMCTb HMCIOJb30BATh MOHATUC U €0
CBOMCTBa Ipyu NpOBCACHUN paCCY)KﬂCHHﬁ, JA0Ka3aTCJIbCTB, PCIICHUU 3a/1a4.
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®  GLINOAHAMb GLIYUCAEHUS, 8 MOM YUCle C UCNONb308AHUEM NPUEMO8 DPAYUOHANLHBIX
8bluUCIeHULl, 000CHOBbIBAMYb ANICOPUMMbL LINOJIHEHUS OeUCMBULL

® ucnonvzosams npuzHaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npouzsedenus
yucen npu GbINOIHEHUU BbLIYUCTEHUU U peueHUY 3a0ad, 000CHO8bIBAMb NPUSHAKU OeTUMOCTU,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0DLIKHOBEHHBIX U 0eCAMUYHBIX OpOobell,

o naxooums HOJ/[ u HOK uucen u ucnonvzosamse ux npu peuienuu 3a0da, .

®  onepuposamv NoHAMUEM MOOYIb YUCIA, 2e0MEeMPUYecKas UHMepnpemayus Mooyis 4ucid.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  NpUMEeHAMb Npasuna NPUOIUNCEHHBIX BLIYUCIEHUU NPU peueHUuU NPpaKmudeckux 3a0ay u
peuieHuu 3a0a4 Opy2ux y4eOHvlX npeomMemos,

®  GLINONHAMbL CPABHEHUE Pe3YIbMAamos GbIYUCIEeHUL NPU Peulenuy NPaKmuyecKux 3a0ay, 8
MOoM yucie npUOIUHCEHHBIX BbIYUCTEHULL,

® cocmasnameb  HUCOBble BLIPAJCEHUS U OYEeHUBAmv UX 3HAYEHUs Npu  peulenuu
NPAKMU4ecKux 3a0ad u 3a0ay uz opy2ux y4eOHvlx npeomMemos.
YpaBHeHHUsI U HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: DPAGEHCMBO, YUCIO0B0€ DPABEHCMBO, YPABHEHUe, KOpeHb
VPasHeHus, peulenue ypasHeHus, Yucilo80e Hepasencmao.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

e Onepuposamb NOHAMUAMU: CMOIOYAMblE U KPY2Oo8ble OUASPAMMbL, MAOIUYbL OAHHBIX,
cpeonee apugmemuuecxkoe,

®  u3sIEKAMb, UHDOPMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUASDAMMAX;

® cocmasnams madIuYbl, CMPOUMsb OUASPAMMbL HA OCHOBE OAHHBIX.
B noBceqHeBHO¥ *KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA3068bIBAMb UHDOPMAYUIO, NPEOCMABIEHHYIO 8
maonuyax u Ha Ouazpammax, Ompanicarowyro c8oUCmea U XapakmepucmuKku peaibHblX npoyeccos u
SGAeHUIL.

TexcToBBIC 3a7a9H

e Pewams npocmoule u CLOJNCHbIE 3A0aAYU PASHLIX MUNOS, A MAK’Ce 3a0a4U NOBbIULEHHOT
mpyoHocmu,

®  UCNONBL308aMb pA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHbIX 3a0ay Oils
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeULeHUs] 3A0aY,

®  3HamMb U NPUMeHAMb 004 cnocoba NOUcKa peulenus 3aday (om mpedosanus K YCI08UIO U
om ycno8usi K mpebo8anuro),

®  MOOenUpo8amb pacCylcOeHUst npu NOUCKE PEUEeHUst 3a0ay ¢ NOMOWbIO 2pAg-cxembl,

®  8blOeNAMb IMANbL peuleHUsl 3a0adu U COOePIHCAHUE KAHCA020 Imand,

®  UHMEPNPEMUPOBAMb BLIYUCIUMENbHBLE PE3YIbMampl 8 3a0aue, UCCied08amy NOLYYEHHOEe
peulerue 3a0aqu;

®  QHANU3UPOBAMb BCEBOIMONCHBLE CUMYAUUU B3AUMHO20 PACNOONCEHU. 08YX 00bEKmMOos8 U
U3MeHeHUe UX Xapakxmepucmuk npu CO8MEeCMHOM O8UICEHUU (CKOPOCMb, 8peMs, pPACCmOosiHue) npu
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peweHuu 3a0ay Ha O08udceHue 08YX 00beKmo8 KAaK 6 OOHOM, MAK U 6 HNPOMUBONOTONHCHBIX
HanpasieHusx;

®  UCCe0068amb BCEBO3MOJCHbIE CUMYAYUU NPU peuleHuu 3a0aiy Ha O08UdCeHue no pexe,
PaccmMampusams pazuvie CUCHEeMbl OMcYéma,

®  pewiams pazHOOOPA3HbIE 3A0aAYU KHA HACMUY,

®  peuwiams U 000CHOBLIBAMb C80€E peuleHUe 3a0ay (8bl0eNAMb MaAMemMamuiecKyio 0CHO8Y) Ha
HAXoxcoeHue vacmu 4ucia u Yucia no e2o 4acmu Ha 0CHO8e KOHKPEMHO20 CMblCad Opoou;

®  0co3HaABamMb U OOBACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNOG, CEA3LIEAIOWUX MPU
geUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUICEHUE); BblOeNAmMb IMU BEAUYUHbL U OMHOUEHUS MEHCOY
HUMU, NPUMEHSIMb UX NPU PeueHUU 3a0ay, KOHCMpPYUposams coOOCMEeHHble 3a0ayu YKA3AHHbIX MUNO8.
B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  gvl0eNAMb NPU peuleHul 3a0ay XapaKkmepucmuKku paccCmampusaemoli 8 3a0ave cumyayuu,
OMIUYHBIE OM PEANbHbIX (Mme, Om KOMOopblx aOCmMpasuposaniucs), KOHCMpYUposams HO8ble CUMYayuu
C YU€moMm 2mux XapaKmepucmux, 6 4acmHoCmu, npyu peuweHuu 3a0a4 Ha KOHYeHmpayuu, y4umoléams
NJIOMHOCMYb Beujecmea,

® pewiamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeanbHblX CUMYayutl, 6
KOMOPbIX He mpebyemcs MOYHbIU GblYUCTIUMENbHBLI Pe3YIbIMan,;

®  pewams 3a0auu HA OBUIICEHUE NO peKe, PACCMAMPUBAsL PA3HblE CUCHEMbL OMcYemd.
Harasinnast reomerpust

I'eomeTpuueckne purypsbl

o /I381eKamb, uHmMepnpemuposams U npeoopazosvieams UHGOPMAYUIO 0 2e0MempuieckKux
Queypax, npedcmasieHHyI0 Ha Yepmencax,

®  uzobOpasicamv uzyuaemvle @Queypl om pyKu U C NOMOWDBIO  KOMNbIOMEPHBIX
UHCMPYMEHMO8.
N3mepenusi u BbIYMCICHUS

®  GLINOIHAMb UMEPeHUe ONUH, PACCMOSAHUL, 8ETUYUH Y208, C NOMOWbIO UHCMPYMEHMOS
OJ151 UsMepeHUll OUH U Y208,

®  GLIUUCTAML  NAOWAOU — NPAMOY2OIbHUKOS, — K8AOpamos,  00béMbl  NPSAMOY2OLbHbIX
napanienenunedos, Kyoos.
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYE€HUH IPYTUX MPEAMETOB:

L4 BbIUUCTIANTbG pACCMOARUA HA MeCNHoCmu 6 cmaHdapmelx cumyayusix, nﬂomadu yuacnkos
NPAMOY20bHOU PopMbl, 00BEMBL KOMHAM;
° 6blNOJIHANb npocmeﬁmue nocmpoOeRus Ha MeCmHOCNu, Heobxooumble 6p€d]le012 HCU3HU,
° oyeHusambv pasmepsvl peajlbHblx 00vbexmos OKpyotcarouieco mupa.
Hcropuss MmaTeMaTHKHU

° XapaKmepu306aMb 8K1a0 6bldai0muxc;z mamemamukoe 6 paseumue mamemanmuxu u
UHBbIX HAYUYHbIX obnacmeil.

BeinmyckHuk HayunTesi B 7-9 Kiaccax (151 MCHOJIB30BaHHSI B IOBCEAHEBHOW JKM3HHM H
ol0ecreyeHNs] BO3MOKHOCTH YCIICIIHOT O MPOJOJIKeHHsI 00pa3oBaHusi Ha 0a30BOM ypOBHe)
DJIeMEeHTBI TEOPHMH MHOKECTB 1 MATEMaTH4eCKOM JIOTUKHU

13



e OnepupoBaTh Ha 0a30BOM YpOBHE® MOHATHAMM: MHOKECTBO, OJIEMEHT MHOKECTBA,
IIOJAMHOKECTBO, IPUHAJIEKHOCTD;

®  33]aBaTh MHOXECTBA IIEPEYUCIICHUEM UX IEMEHTOB;

® HaXOJUTh [IEpECEUCHHE, 00bEIUHEHHE, IOIMHOKECTBO B IPOCTEUIINX CUTYALUX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMU: OIPENEICHUE, AaKCHOMa, TEOpEMa,
JI0Ka3aTeIbCTBO;

® IIPUBOJUTH PUMEPHI U KOHTPIPUMEPHI /1711 HOATBEPKHEHUS CBOUX BbICKa3bIBAaHUI.
B noBceaHEeBHOM KU3HM U NIPH U3YyYEHHUHU APYTHUX NPeIMETOB:

®  HCMOJIb30BaTh Trpaduyeckoe TMPEACTABICHUE MHOXECTB Ui OIMCAaHUS PEATbHBIX
MIPOLIECCOB U SBJICHUH, PU PELUICHUH 3a/1a4 IPYruX y4eOHbIX IPEAMETOB.
Yucaa

e OnepupoBaTh Ha 0a30BOM YpPOBHE NOHSTHUSMM: HATypaJlbHOE YHCIO, LEJNO0E YHUCIIO,
OObIKHOBEHHast  ApoOb, JecsATHMYHas JpoOb, CMelaHHas JpoOb, PpalMOHAIBHOE  YHUCIO,
apudmeTnyecKuit KBaJIpaTHbIN KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YMCEJ U MTpaBUJIA AEWCTBUI IIPU BBIIIOJIHEHUU BBIYMCIICHAN;

®  UCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYUCICHUN U
pELIEHNN HECIOKHBIX 3a1a4;

®  BBINOJHATH OKPYIJIEHUE PALMOHAIBHBIX YHCET B COOTBETCTBUH C MPABUIIAMHY;

®  OLEHMBATh 3HAYCHUE KBAJPATHOTO KOPHS U3 MOJIOKUTEIBHOIO LIEJIOr0 YUCIIa;

®  pacrno3HaBaTh pPAalMOHAJIbHBIC U UPPALIMOHAIBHBIE YNCIIA;

®  CpaBHUBATh YHCIA.

B noBcegHeBHOM KU3HH M NIPH U3YyYEHUH APYTUX NPEIMETOB:

®  OIEHHMBATh PE3yJbTaThl BHIYMCICHUN MPU PEUICHUH MPAKTUYECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YHCET B peaIbHBIX CUTYaIUAX;

®  COCTaBJISITh YHMCJIOBBIE BBIPAXKEHUS MPH PEIICHUN MPAKTUUECKUX 3a]ad U 3a/1a4 U3 APYrUux
y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE Pe0OPA30BAHUS

e BBINONHATE HECIIOXKHBIE MNpeoOpa3oBaHMsl sl BBIYMCIECHUS 3HAYEHUH YHMCIIOBBIX
BBIPXKEHUH, COJIEPKALIUX CTEIIEHN C HATypaJbHBIM ITOKa3aTesleM, CTEIIEHH C LEJIbIM OTPULATEbHBIM
IoKa3aTeseM;

®  BBINOJIHATH HECJIOKHBIE NPeoOpa3oBaHMs LENbIX BBIPAKEHUNA: PpacKpbIBaTh CKOOKH,
IIPUBOAUTH MOJOOHBIE CaraeMble;

®  HCNOJB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBbI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAAPATOB) JUIs YIIPOLICHNUS BBIUMCIICHUH 3HAYCHUN BBIPayKEHUIA;

®  BBINOJIHATH HECJIOKHBIE MPE0OpazoBaHMsl APOOHO-THHEHHBIX BBIPRXKEHUH U BBIpaXKEHUH ¢
KBaJIpaTHBIMU KOPHSIMH.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

° MIOHUMATb CMBICJI 3aIllMCU YHCJIa B CTAHAAPTHOM BU/JIC;

SSHGCL " [AajJie€ — paclio3HABATb KOHKPCTHLBIC MPHUMEPBI 06HII/IX IIOHSITHH I10 XAPAKTCPHBbIM IMPU3HAKAM, BBIIIOJIHATH
,I[eﬁCTBPISI B COOTBCTCTBUM C OIPEACIICHUEM U HpOCTCﬁIHPIMPI CBOMCTBaMU HOH?ITI/II71, KOHKPCTU3UPOBATH MPUMEPAMU 061111/16
IIOHATUA.
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L4 OIICpUpOBaTh HA 0a30BOM YPOBHC MOHATHEM «CTaHAAPTHAA 3alIMCh YUCIIa).
YPaBHeHI/IH N HEPABCHCTBA

e OnepupoBarb Ha 0a30BOM YpPOBHE TMOHSTHUSMHU: PABEHCTBO, YHCIOBOE pPaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHUs, PELICHUE YPAaBHEHUS, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE
HEPABCHCTBA,

®  IPOBEPATH CIPABEUIMBOCTh YUCIIOBBIX PABEHCTB U HEPABEHCTB;

e  pelaTh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOIAIIUECS K JINHEWHBIM;

®  pelaTrb CUCTEMbI HECIIOKHBIX JIMHENHBIX YPAaBHEHU M, HEPABEHCTB;

®  [IPOBEPSATH, ABJSACTCS JIU JAHHOE YUCIIO PELIEHUEM ypaBHEHUS (HEpPAaBEHCTBA);

e  pelath KBaJpaTHbIE ypaBHEHMs 110 (GopMyJie KOpHEH KBaJIpaTHOTO ypaBHEHUS;

e  n300pa)kaTh peUICHHUs] HEPABEHCTB U UX CHUCTEM Ha YUCIIOBOU MPSAMOil.

B noBceaHEeBHOI KU3HM U NIPU U3YYEHUH APYTUX NPeIMETOB:

®  COCTaBJISITh U pellIaTh JIMHEWHbIE YPaBHEHUS [P PEIICHUHN 3a/1a4, BOSHUKAIOIINX B APYTUX
y4eOHBIX MpeaMeTax.
DyHKUUHA

e Haxomuth 3HaueHHE (QYHKIMH 110 33 JaHHOMY 3HAUCHHUIO apTyMEHTA;

e HaxOJIUTh 3HAYCHHWE AapryMEeHTa 10 3a/JIaHHOMY 3HAYCHUI0 (DYHKIMH B HECIOKHBIX
CUTYaIUsX;

®  ONpENeNATh MOJ0KECHUE TOUKH IO €€ KOOpMHATaM, KOOPAWHATHI TOYKH MO €€ MMOJI0KEHUIO
Ha KOOPJAUHATHOM TMJIOCKOCTH;

e 10 rpaduKy HAXOJUTh OOJIACTH ONpEICICHHS, MHOXXECTBO 3HAYCHHU, HYIW (YHKIIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, TPOMEXKYTKH BO3pAcTaHUs M yObIBaHUS, HANOOJIbIIIEE 1 HANMEHBIIIEE
3Ha4YeHHs (PYHKITUH;

®  CTpOUTH I'paduK TMHEHHON PYHKIINH;

®  TIPOBEPATH, SABJSICTCSA JIM JaHHBIA TpaduK rpadukoM 3aJaHHOW (GYHKIUH (JIMHEHHOM,
KBaJ[paTUYHOM, 00paTHOW MPOTIOPIMOHATBHOCTH);

e ompeneniaTh NPUONMKEHHBIC 3HAYCHUS KOOPIMHAT TOYKH IEepeceYeHus TpaduKoB
GbyHKIINIH;

e omepupoBaTh Ha 0Aa30BOM YpPOBHE MOHSATHSMH: IOCIEIOBATEIBHOCTh, apu(mMeTndeckas
MPOTPECCHUsI, TEOMETPHUYECKAsI POTPECCHUS;

e pemiarh 3aJa4d  Ha OPOTPECCHH, B KOTOPBIX OTBET MOXET OBITh IOJyYeH
HETOCPEICTBEHHBIM MOJICUETOM 0€3 pUMEHEHHS (HOpMYyI.

B noBceqHeBHO¥ *KM3HU ¥ TPU W3YyYEHHUH JIPYTUX MPEAMETOB:

®  JCNOJB30BaTh IpaUKU peabHBbIX MPOIECCOB M 3aBUCUMOCTEH I ONpeAeieHHus HX
CBOMCTB (HamOOJIbIINE M HAaUMEHBIINE 3HAUYEHUS, TPOMEKYTKH BO3pacTaHMUs U yObIBaHUs, 00IacTu
MOJIOKUTENBHBIX U OTPULIATENbHBIX 3HAYCHUH U T.I1.);

®  JCNOJB30BaTh CBOMCTBA JMHEWHONW (QPYHKIMM U ee IpaduK MPH PELISHNH 3aa4d U3 APYTux
y4eOHBIX NMPEIMETOB.
CraTncTHKa ¥ TeOpHUsi BEPOATHOCTEH

L4 HmMmeTh MNpEACTAaBJICHHUEC O CTATUCTHYCCKUX XAPAKTCPUCTHUKAX, BCPOATHOCTU cnyqaﬁHoro
CO6LITI/I${, KOM6I/IH3.T0pHBIX 3aJaydax,;
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e pemiath NpocTeire KOMOMHATOPHBIE 33aJauyd METOJOM IPSMOTO U OPraHW30BAHHOTO
nepebopa;

® TPEACTaBJIATH JaHHBIC B BUE TaOJMII, AUarpamMmm, rpaduKoB;

e  uyuTaTh MH(OPMAIHIO, IPEACTABICHHYIO B BUJIE TaOIHIIBI, TUarpaMMel, Tpaduka;

®  OMIpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HA0OOPOB;

®  OIICHUBATh BEPOSATHOCTH COOBITHS B POCTEHIINX CITydasix;

®  UMETh IPECTABICHNE O POJIM 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SIBJICHHSIX.
B noBceqHeBHO¥ KM3HM ¥ IPU U3YYE€HHUH IPYIUX MPeAMEeTOB:

®  OIICHMBATH KOJMYECTBO BO3MOXKHBIX BAPHUAHTOB METOJIOM Iepedopa;

®  UMETh IIPEJICTABICHUE O PO MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA,

® CpaBHMBAThb OCHOBHBIC CTaTUCTUYECKUE XapaKTEPUCTUKH, IOJYYEHHBIE B MPOLECCE
pELICHHS TPUKIIATHON 3a]a4H, U3Yy4EHUS PEATTbHOTO SIBJIICHHUS ;

®  OIICHUBAThH BEPOSITHOCTh PEATbHBIX COOBITUHN U SIBIICHUN B HECIIOKHBIX CUTYaIUSX.
TexcToBBIE 322491

e PemaTh HecoOXHbIE CIOKETHBIE 33/]a4l Pa3HbIX THIIOB Ha Bce apu(MeTnyecKue 1eHCTBUS;

®  CTPOUTH MOJEJb YCJIOBHS 3a7a4yu (B BUJE TaOIMIIBI, CXEMbl, pUCYHKA WM ypaBHEHUS), B
KOTOPOi1 TaHbI 3HAYEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbI0 IOMCKA PEILIeHUs 3aJauu;

®  OCYHIECTBJIATH CIOCOO TMOMCKa PElIeHUs 3a7aud, B KOTOPOM PacCYXJIEHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO UJIH OT TPEOOBAHMS K YCIOBHUIO;

®  COCTaBJIATH IUIAH PEIIECHUS 3a/1a4H;

®  BBIJIEJIATH 3TAIlbl PELICHU 3aa4H;

®  UHTEPNPETHPOBATH BBIUMCIUTENIBHBIE PE3YyIbTaThl B 3a/aye, HCCIEA0BaTh IOIyYEHHOE
peleHue 3a/1a4u;

®  3HATh pa3IUyHMe CKOPOCTeH 00bEKTa B CTOsIUEH BOJE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKU;

e  peulaTh 33Ja4d Ha HAXOKJECHUE YaCTH YMCila U YUCIIA TI0 ero YacTu;

e  peulaTh 3aJa4y pPa3HbIX TUIIOB (Ha pabOTy, Ha MOKYIIKU, HA JBU)KEHUE), CBA3BIBAIOILUX TPU
BEJIMYUHBI, BBIACIATH 3TH BEJIMUUHBI U OTHOILIEHUS MEXly HUMU;

® HAXOIUTh IPOLEHT OT YMUCJIA, YUCIO MO IPOLEHTY OT HEro, HaXOAWUTh MPOLIEHTHOE
CHMIKEHHE WJIM IPOLIEHTHOE MOBBIILIEHUE BEIUYHHBI,

®  peulaTh HECJIOXKHbIE JIOTHYECKUE 33/1a4l METOJJOM PacCyXIeHU.
B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  BBIIBUTATh TMIIOTE3bI O BO3MOXHBIX MPEACIbHBIX 3HAYCHUSX UCKOMBIX B 3a]lau€ BEIUYUH
(menatb NPUKUIKY).
I'eomeTpuuyeckue purypbl

L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHEC MNOHATHAMHU I'COMECTPUICCKUX (I)I/Il“yp;

e  U3BJEKaThb MHPOPMALUIO O FEOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha 4YepTekax B
SIBHOM BHJIE;

®  TPUMEHSTH JJIs PELICHUs 3ajay reoMeTpuuecKue (axkThl, €ClId YCIOBHUS MX HMPUMEHEHHUS
3aJaHbl B IBHOH (opMme;

e  pewlaTh 33Jja4d Ha HAXOKJCHHUE N'€OMETPUYECKHUX BEJTMUMH 110 00pa3liaM MU aJrOpUTMaM.
B noBcegHeBHOM KU3HM U NIPH U3YyYCHUH APYTUX NPeIMETOB:
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®  WCIIOJIb30BAaTh CBOWCTBA T'€OMETPUYECKHX (UTYp IS pEIICHWs THUIOBBIX 3ajad,
BO3ZHHKAIOIINX B CHTYAIMsIX TOBCEIHEBHOM KM3HHU, 33/1a4 MPAKTUIECKOTO COICPIKAHUSL.
OTHouleHud

e OmnepupoBarh Ha 0a30BOM YpPOBHE TOHSTHIMU: PABEHCTBO (GHUryp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MapaUICIbHOCTh MPSIMBIX, MEPIECHINKYIIPHOCTh HPSMBIX, YIJIBI MEXIY
MPSIMBIMH, TIEPIICHANKYJISP, HAKIOHHAS, TIPOCKIHSL.

B noBceqHeBHO¥ KM3HU M MPU U3YYE€HHUH PYTrUX NPeAMeTOB:

®  JCMOJB30BaTh OTHOWICHHS JUIS PEIICHUS MPOCTEHIINX 337124, BOSHUKAIOIIUX B peaIbHOU
KHU3HU.

N3mepenusi 1 BbIYHCIEHHSA

e  BpINOJHATE U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYMH YIJIOB, C IOMOILIBIO MHCTPYMEHTOB
JUISL U3BMEPEHUH JUIHH U YIJI0B;

®  [PUMEHATH GOPMYIbI IEPUMETPA, IIIOMAIN U 00BEMA, IIIOLIAAN TOBEPXHOCTH OTAENIbHBIX
MHOT'OTPaHHUKOB IIPY BBIYHMCIIEHUSX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIOBHH;

e mpumeHsaTh TeopeMmy Iludaropa, 0Ga3oBble TPUTOHOMETPUYECKHE COOTHOIICHMS JUIS
BBIYMCIIEHUS JUIMH, PACCTOSIHUM, IJIOIAAEH B MTPOCTEUIINX CITydasX.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPEeAMETOB:

e  BBIYHCIIATH PACCTOSHUS HAa MECTHOCTH B CTAaHJAPTHBIX CHUTYaIlUAX, IUIOMATH B
MPOCTENIINX CITydasix, IPUMEHATH GOPMYIbl B MPOCTEHIINX CUTYAIUSIX B TOBCETHEBHOM KU3HU.
I'eomeTpuyeckue nocTpoeHus

e 300paxkarh THIOBBIC MJIOCKKE (GUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKH M C TIOMOIIBIO
MHCTPYMEHTOB.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBINOJIHATH MPOCTEHIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMbIE B peaibHOM KU3HU.
I'eomeTpuueckne npeodpa3zoBanus

e  Crpouth Qurypy, CHMMETPUYHYIO JTaHHOU (PUType OTHOCUTENHHO OCH U TOYKH.
B noBcegHeBHOI KU3HM U NIPH U3yYeHUH APYTUX MPeIMeTOB:

®  pPacno3HaBaTh JBIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
®  pPacno3HaBaTh CUMMETPHUYHBIC PUTYPHI B OKPYKAFOIIEM MHPE.
BekTopsl 1 KOOPAMHATHI HA MJIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMHU BEKTOP, CyMMa BEKTOPOB, IPOMU3BE/ICHUE
BEKTOPA HA YUCJIO,KOOPAUHATHI Ha IUIOCKOCTH;

e ompenendats NpUONMKEHHO KOOPJAMHATHI TOYKU MO €€ M300pakeHHI0 Ha KOOPAMHATHON
IIJIOCKOCTH.
B noBceaHeBHOM KU3HU U IIPU M3YYEHHUH APYrUX NIPeIMETOB:

®  JCIIOJI30BaThb BEKTOPHI MU PELICHUsA IPOCTEHMINUX 3aJad Ha OIPEIEICHUE CKOPOCTU
OTHOCHUTEIILHOTO JBHKEHUS.
Hcropust MaTeMaTHKHU
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e OnuchkiBaTh OTAEIBHBIE BBIIAIOLINECS PE3YNbTAThl, IIOJIYYEHHbIE B XOJ€ pPa3BUTHUS
MAaTE€MAaTUKU KaK HAyKH;

®  3HATh IIPUMEPHI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3M C OTCUECTBEHHOU U
BCEMUPHOU UCTOPUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun.
MeToabl MAaTEMATHKH

e BpiOupaTh NOAXOMAMMKA M3YYCHHBIH METOJ Ui PEUICHHH W3YyYCHHBIX THIIOB
MaTeMaTHYECKUX 3a1a4;

e IlpuBoauTe  mpuUMEpPBl  MaTeMaTUYECKHX  3aKOHOMEpPHOCTEM B OKpYXKaroleu
NeMUCTBUTENBHOCTH U IPOU3BE/IEHUSAX HUCKYCCTBA.

BbIyCKHUK NOJYYMT BO3MOKHOCTH HayuMTbes B 7-9 Kiaccax ais obecnedeHHs
BO3MOKHOCTH YCIIEIIIHOTO NPOA0JIKeH!sI 00pa3oBaHusi Ha 6230BOM U yIi1y0JEHHOM YPOBHSX
DJIeMeHTbI TeOPHMH MHOKeCTB 1 MATEeMaTH4eCKOM JIOTUKHU

e  Onepuposamv®  nowsmusmu: onpedenenue, meopema, AKCUOMA, — MHOJICECMEO,
XapakmepucmuKky  MHOJCeCm8d, dNeMeHm MHOJCeCmed, Nycmoe, KOHeuHoe U 0OeCcKOHeyHoe
MHOIHCECTBO, NOOMHONCECMBO, NPUHAOTEHCHOCTb, BKIIOUEHUE, PABEHCTNBO MHONCECME,

®  U300padCamv MHOMCECBA U OMHOULEHIUE MHOMCECTE C NOMOWbIO KpY208 Jiliepd;

® onpeodensimb NPUHAOLEHCHOCL IEMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHuio
MHOICECE,

®  300a8amb MHONCECMBO C NOMOWbIO NEPEUUCTICHUS DNIEMEHMO08, CTIOBECHO20 ONUCAHUS,

®  onepuposamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCb U JONMCHOCb BbICKA3bIGAHUS,
OMpUYaHUe BbICKA3LIBAHUL, ONEPAYUU HAO BbICKA3LIBAHUAMU: U, WU, He, VCIOBHble BblCKA3bIBAHUS
(umnauxayuu);

®  Ccmpoums GbICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIGAHUIL.

B noBceqHeBHO¥ *KM3HU ¥ TPU U3YyYE€HHUH JPYTUX MPeAMETOB:

®  Cmpoums YenouKu YMO3aKIOYeHUU Ha OCHO8E UCNOb3068AHUS NPABUTL IOSUKU,

®  UCNONBL308AMb MHONCECMBA, ONEPAYUU C MHOIHCECMBAMU, UX epAPUYECKOe NPeOCMABIeHUe
OJ151 ONUCAHUS PeaNbHbIX NPOYECCO8 U A6AEHUIL.
Yucaa

e Onepuposamb NOHAMUAMU. MHOINCECTNEO HAMYPATbHBIX YUCE], MHONCECMBO YelblX Yucer,
MHOJHCECMBO DAYUOHANbHBIX HUCEN, UPPAYUOHAIbHOE HYUCIO, KBAOPAMHBIL KOPEHb, MHONCECMBO
0elicmeUmMenbHbIX YUcel, 2eoMempuiecKas UHmepnpemayus HamypaibHulX, YelblX, payuoHAIbHBIX,
oeticmeumesbHblX Yucei,

®  NOHUMAMb U OOBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINONHAMbL BLIYUCAEHUS, 8 MOM HYUCIe C UCNOIb30GAHUEM NPUEMOB PAYUOHATbHBIX
8bIYUCTCHUU,

®  GLINOJIHAMb OKPY2IeHUEe PAYUOHANBHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamv payUOHAIbHbIE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasiamsv PayuUoOHAIbHOE YUCTO 8 8UOe 0eCAMUUHOU Opoou

4 SHGCB " JaJjie€ — 3HaTb OMNPEACIICHUC IMMOHATHA, YMCThb HNOACHATH €0 CMBICIL,YMETh HUCIOJb30BATh MMOHATHUE U €O
CBOMCTBa Ipyu NpOBCACHUN paCCY)KﬂCHHﬁ, JA0Ka3aTCIbCTB, PCIICHUU 3a1a4.
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®  Ynopsa0ouU8ams YUCIA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOOU,
o naxooume HON u HOK uucen u ucnonv3zosams ux npu peueHuu 3a0au.
B noBcegHeBHOI KU3HN U IPH U3YyYEeHHUHU JPYTHUX NPeIMETOB:

®  NPUMEHAMb NPABUNA NPUOTIUNCEHHBIX 8bIYUCIEHUL NPU peuleHUul NPaKmuyeckux 3a0ad u
peuteHuu 3a0a4 opy2ux y4eOHulX npeomemos,

®  BLINOAHAMb CPABHEHUE Pe3VIbMAMO8 GbIYUCIEHUN NPU PeuleHUU NPAKmu4eckux 3ala, 6
MOM YUC/Ie NPUOTUNCEHHBIX GbIUUCTICHULL

® cocmasnams U OYEHUBAMb YUCIOBbLE BLIPANCEHUS NPU peuleHUul NPakmuyeckux 3a0ad u
3a0a4 u3 opyaux yueOHvIX npeomemos,

®  3anucvl8ame U OKPY2lAMb YUCLOBble 3HAYEHUS PeanlbHbIX GeIUYUH C UCHOIb308AHUEM
PA3ZHBIX CUCTEM UBMePEHUs.
ToxknecTBeHHbIE IPe0OPaA30BaAHUA

e  Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHbLIM NOKA3AMeNeM, CMeNneHu ¢ Yeablm
OMpPUYaAmMenbHbIM NOKA3amenem,

®  BLINOAHAMb NPeoOPA308AHUSL YENbIX BbIPANCEHULL: OelCBUsL C 0OHOUIEHAMU (CLOJdCeHUe,
8blUUMAHUE, YMHONCEHUE), OClCBUsL C MHO2OUIEHAMU (COMNCEHUe, BbIUUMAHUE, YMHONCEHUE),

®  GLINOIHAMb PA3NOHCEHUE MHOLOUICHO8 HA MHONCUMENU OOHUM U3 CNOCOO08: GblHeCeHUe 3a
CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYIL COKPAUWEHHO2O YMHONCEHUSL,

®  guidenamb Kaopam CyMmbvl U pa3HOCMU 0OHOUIEHO8,

®  PACKIAObIBAMb HA MHONCUMENU K8AOPAMHBIL MPEXUIEH;

®  GLINOAHAMbL  NPeoOPA308AHUS  BbIPAICEHULL,  COOEPHCAUWUX — CMENneHu C  YeablMu
OMPUYAMENbHLIMU — NOKA3AMENSAMU, Nepexooums Om 3anucu 6 6ude CMmeneHu ¢ Yelblm
OMpUYamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  BLINOIHAMb NPeodPA308aHUs OPOOHO-PAYUOHAILHLIX BbIPANCEHUL. COKpaujeHue opobell,
npusedeHue aneeopaudeckux opooeill K obwemy 3HAMEHAmento, ClOJCeHUe, YMHONCEHUe, OelleHuUe
aneebpauveckux Opobeil, 6036edeHUe aneeopaudeckol Opodu 8 HAMYPAIbHYIO U Yeayio
OMPUYAMENLHYIO CIMENeHb,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

® guidensamb Keaopam CyMMbul UL PASHOCMU OBYUIEHA 8 GbIPANCEHUSX, COOEPIHCAUUX
K6aopammbvle KOPHU,

®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPAINCEHUL, COOEPAHCAUUX MOOYITb.
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHHUH IPYTUX MPEAMETOB:

®  GLINOIHAMb NPeodPA308aHUs U OeUCMEUS C YUCTAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM
suoe;

®  GLINOIHAMb NPeodPA308aAHUs ANCCOPAUYECKUX BbIPANCEHUN NPU peuleHUuU 3a0ay Opyeux
VueOHbIX NPeoMemos.
YpaBHeHHS U HEPABEHCTBA

e Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCME0, KOPEHb YVPAGHEHUs, peuleHue
HepageHcmea, pasHOCUNIbHbIE YPAGHEHUS, 001acmb onpeodeneHus ypagHeHus (HepaseHcmed, cucnembl
VpaeHeHull Ul Hepasencms);
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® pewamv JuHelHble YPAGHEHUs U YPABHEHUs, C800uUMble K JUHEUHbIM C HNOMOWbIO
MOACOECMEEHHBIX NPEoOPA308AHUI,

®  pewiams KEAOpammvle YPAGHEHUs U YPAGHEHUs, C800UMble K K8AOPAMHLIM C NOMOUBIO
MOACOECMEEHHBIX NPEOOPA308AHUI,

®  pewams OpOOHO-TUHELHbIE YPABHEHUS,

*  pewams npocmeliuiue UppAYUOHATbHbLE YpAsHeHUs 6udd [ f (x)=a, \/ f(x)= \/ g(x);

e  pewamp ypaenenus euoa X" =a;

®  pewamv ypasHeHus CROCOOOM PA3NIONCEHUS HA MHOICUMENU U 3aMEHbl NePEeMEHHOU,

®  UCNONBL306AMb MEMOO UHMEPBANO8 O/l peuleHus yeavlx U OpOOHO-PAYUOHATLHBIX
Hepaeencme,

®  pewambv TUHEUHbIE YPAGHEHUS U HepaBeHCMBA C Napamempamu,

®  pewams Hecl0JICHbIE K8AOPAMHblE YPAGHEHUS C NAPAMEMPOM;

®  pewams HeCI0NHCHbIE CUCTEMbL TUHEUHbIX YPAGHEHUU C Napamempamu,

®  pewams HeCI0HCHbIE YPABHEHUS 6 YeNblX YUCIAX.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

® cocmasnamev U pewiamsv JUHEUHble U KEAOpamHvle YPABHEHUsl, YPAGHEHUs, K HUM
ce00swUecs, CcUcmeMbl JTUHEUHbIX YPAGHEHUl, HepaseHCme Npu peuleHuu 3a0ad Opyux yueOHvlx
npeomemos;

®  GLINOJHAMb OYEHKY NPABOON0000Us pe3yIbmamos, NOLYYAemMblX NpU peuleHuu TUHEHbIX U
K8AOPAMHMBIX YPAGHEHULL U CUCTEM JTUHEUHbIX YPABHEHULl U HEPABeHCMS8 Npu peuleHuu 3a0ay Opyaux
VUEOHBIX NPEOMEMO8,

®  gblOUpamMb COOMEEMCMBYIOWUe YPABHEeHUs, HepaeeHCmead UMU UX cucmemvl Ol
CcOCMasieHusi MamemMamuyeckol Mooeau 3a0aHHOU peanbHol CUmyayuu uiu NPUKIaoHoll 3a0ayu;

®  yMemb UHMEPNPemuposamv HOLYYEHHbIU NpU peueHUulU YpasHeHus, HepaseHcmed uiu
cucmemvl pe3yibmam 6 KoHmeKcme 3a0AHHOU PealbHOU CUMYayuu Uil RPUKIAOHOU 3a0ayul.
D yHKUUHA

e Onepuposamv nOHAMUAMU. DYHKYUOHAILHAS 3A8UCUMOCMb, (DYHKYUSA, epaduKk @yHKyuu,
cnocobwl 3a0anusi yHKyuU, apeymenm u 3Haverue QyHKyuu, 0oaacme onpeoeneHuss U MHONCeCmao
SHaueHutl QyHKYuu, HyaU @QYHKYUU, NPOMENCYMKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCMb (YHKYUU,
4EMHOCMb/HEeUEMHOCMb DYHKYUU,

® cmpoums 2paguKu TUHEUHOU, K8AOpAMU4HOU (yHKYUll, 00pamuol nponopyYUOHAIbHOCMU,
pynxyuu euda: y=a+L, y=%,y=¥x, y=|x|;

X+b

®  Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNOIb308AMb NPeodpa3osanus epaguxa GyHKyuu
y=f(X) onst nocmpoenus epagpuxoe pynxyuii y = af (kx+b)+c;

®  cocmasname YpAaGHeHUs NPAMOL N0 3A0AHHBIM YCIOBUAM: NPOX0OAWell yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAWell Yepe3 OaHHYI0 MOYKY U NapaiieibHOl OAHHOU NPAMOU,

® uccrnedosamsv QYHKYUIO no eé epagpuxy;

®  HAXO0UMb  MHOMCECMB0  3HAYEHUl,  HYIU,  NPOMENCYMKU  3HAKONOCMOSAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU PYHKYUU,

®  onepupoéamv  NOHAMUAMU.  NOCIE008AMENbHOCIb,  apupmemuyeckas npozpeccus,

2eoMempudecKas npocpeccusi;
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®  pewiams 3a0auu HA APUPMEMUYECKVIO U 2e0MEMPULECKYIO NPOCPECCUIO.
B noBceaHeBHOI :KU3HM U TP M3YyYEHUH JAPYTUX PeIAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDIO 2PAPUKA PEeanbHyl0 3A8UCUMOCMb ULU NPOYecC HO UX
XapakmepucmuKkam,

®  UCNONL308aMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peuleHuu 3a0ad U3
Opy2ux yueOHbiX npeomemos.
TekcToBBIE 321aUH

e  Pewams npocmoule U CLOJHCHbIE 3A0A4U PA3HLIX MUNOS, A MAKICEe 3A0aUU NOBLIUEHHOU
mpyoHoCcmu,

®  UCNONBL308aMb pa3Hble KPAMKUE 3aANUCU KAK MOOeIU MEKCMO8 CLONCHbIX 3a0ay Ois
NOCMPOEHUs NOUCKOBOL CXeMbl U PeUuleHUsl 3a0ay,

®  paziuuams MoOelb MeKCma U MoOelb peuleHuss 3a0aqu, KOHCMPYUpo8ams K OOHOU
MOOenu peuleHust HeCI0HCHOU 3a0ayu pazuvie Mooelu MeKCcma 3a0adu;

®  3HAMb U NPpUMEHAMb 00a Cnocoba Noucka pewerus 3a0ay (om mpebdo8anus K YCi08uio u
om ycnosusi K mpebosanuro),

®  MO0enuposams paccyiHcoeHus npu NOUCKe PeueHus 3a0a4 ¢ NOMOwbI0 2pag-cxemol,

®  gbideNAMmb DMAaNbl peuleHUss 3a0ayl U COOePHCAHUe KA 0020 SMand;

®  yuMemb 8bIOUPAMb ONMUMATLHBIU MEMOO PeueHUs 3a0ayu U 0CO3HA8AMb 8blOOP Memooa,
paccmampusams pasiuyHble Memoobl, HAX00UNMb PA3HbLE PEeUleHUsl 3a0a4U, eCli 603MONCHO;

®  QHANU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0ay;

®  GBINOJHAMb PA3TULHBIE NPEOOPA308AHUSL NPEONONCEHHOU 3a0a4U, KOHCMPYUPOSAMb HOBbLE
3a0a4u U3 OAHHOU, 8 MOM HUCTe 0OpamHvle;

®  UHMEPNPeMUpPOB8amMb SbIYUCIUMENbHbIE PE3YIbManmvl 8 3a0aye, UCCIe008anmb NOIYVHEHHOE
peutenue 3a0aqu;

®  QHANUZUPOBAMb BCEBO3MONCHBLE CUMYAYUU B3AUMHO20 PACHOONCEHUS. 08YX 0ObEKMOs8 U
UBMEHeHUe UX XAPAKMEPUCIMUK NPU COBMECIHOM O8UNICEHUU (CKOPOCMb, 8peMsl, PACCMOsSIHUE) npu
peweHuy 3a0ay Ha O8UdCeHUe 08YX 00beKmo8 KAk 6 O00OHOM, MAaK U 6 HNPOMUBONOJONCHLIX
HANpaeieHusix;

®  UCCe0068amMb BCEBO3MOJCHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha O8UICEeHUe No peke,
paccmampusams pasHvle CUCMeMbl OMCUEma,

®  pewams pazHooOPA3HLLE 3A0AUU KHA YACTIUY,

®  pewams u 0O0CHOBLIBAMb C8OE PEUleHUE 3A0ay (8bl0EAMb MAMEMAMULECKYIO OCHO8Y) HA
HAXO0JICOEHUE YACMU YUCIA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbLCILA Opoodu,

®  0co3Hasamov U O0OBACHAMb UOSHMUYHOCMb 3004 PA3HLIX MUNO0S, CEA3bIEAIOUWUX MPU
8eUUUHbL (Ha pabomy, HA NOKVYNKU, HA OBUNCEHUE).8blOeNAMb IMU BEIUUUHbL U OMHOUEHUS MeNCOY
HUMU, NPUMEHSIMb UX NPU PEUEHUU 3A0ad, KOHCMPYUpPosanms cOOCMEEHHbLE 3a0ay YKA3AHHbIX MUNO8;

®  gnademv OCHOBHbIMU MEMOOAMU PEULeHUsl 3A0aY HA CMeCU, CNIABbl, KOHYEHMPAayuu,

® pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCTE, CILONCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM,
UCNONb3YSL PA3HBLE CNOCOObL;

®  pewams 102udecKue 3a0ayu pasHbIMU CNOCobamu, 8 mom uucie, ¢ 08yMs OJIOKAMU U C
mpemsi O10KaMu OAGHHBIX C NOMOWBI0 MAbaUY,

®  pewams 3a0ayu N0 KOMOUHAMOPUKe U MeopUU 8eposImMHOCIell Ha OCHOBe UCNOIb308AHUS

U3YYEHHbIX Memooos u 060CHOBbIBAMb peuterue;
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®  pewiamv HEeCI0NHCHbIE 3A0ayU N0 MAMEMAMU4ecKou CIMmamucmuKe,;

®  061a0emb OCHOBHLIMU MemOoOaMU peuleHUs CIOXCemHbIX 3aday: apugmemuyecKull,
aneebpauveckuil, nepebop BapuaHmMos, 2eoMempuieckull, epapuiecKull, NPUMEHAMb UX 8 HOBbIX NO
CPABHEHUIO C U3YYEHHbIMU CUMYAYUSLX.
B noBceaHeBHOI :KU3HM U TPH U3YyYEHUU JAPYTUX PeAMETOB:

®  gblOenAMb NPU peulenuu 3a0ay XapaKmepucmuku pacCmampusaemoll 8 3a0aye cumyayuu,
OMIUYUHBIE OM PealbHbIX (me, Om KOMOPbIX aOCMpazuposanucs), KOHCmMpYyupo8ams HO8ble CUmyayuu
C YUEMOM dMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU PeueHuU 3a0ay Ha KOHYeHmpayuu, yY4umoléams
NJIOMHOCMYb 8eujecmsd,

®  pewiamv U KOHCMPYUPO8AMb 3a0a4u HA OCHOBE PACCMOMPEHUSI PEealbHbIX CUMYaAyull, 8
KOMOpbIX He mpedyemcs MOYHbIIL bIYUCTIUMENbHbLU Pe3YIbmam,

®  pewiams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCIEMbl OmCcYemd.
CTaTuCTHKA U Teopusi BepOSITHOCTEl

e Onepuposamv NOHAMUAMU: CMONOYAmMble U KPY208ble OUdASpammvl, madIuyvl OAHHbBIX,
cpeoHee apugpmemuyeckoe, Meouana, Haubonbuiee U HAUMeHblUlee 3HAYEHUs B6blOOPKU, pazmax
8b100pKU, Oucnepcus U CMaHoapmHoe OMKIOHeHUe, CIyYaAlHas USMEHYUBOCTIb,

®  u3sIEKAMb UHGDOPMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUApaMMax, epaguxax;

® cocmasname mabauysl, CMpoUms OUASPAMMbL U 2pAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUATL YUCTA, NEPeCAHOBKU U COYEeMAaHUsl, mpey20JibHUK
Tackans;

®  NPUMEHAMb NPABUTIO NPOU3EEOCHUS NPU peLeHUU KOMOUHAMOPHBIX 3a0al,

® onepuposamv HOHAMUAMU. CHVYAUHLIL ONbIM, CAYYAUHLIL 8bIOOP, UCHbIMAHUE,
J/leMeHmapHoe cayyatHoe codovimue (Ucxood), Kiaccuyeckoe onpeoeienue 8eposimHOCMU CYYAliHO20
cobvimusi, onepayuy Hao CIYYAUHLIMU COOLIMUAMU,

®  npedcmasiamo UHGOPMAYUIO C NOMOWDBIO KpY208 Dilnepa,

®  pewiams 3a0ayu HA BbIYUCTIEHUE BEPOSIMHOCMU C NOOCHUEMOM KOIUYeCcmed 8apuaHmos ¢
NOMOUbIO KOMOUHAMOPUKU.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  u38IEKAMb, UHMEPNPEMUPOBANb U NPeodPa308bl8ams UHGDOPMAYUIO, NPEOCMABIIEHHYIO 8
mabauyax, Ha Oouazpammax, 2paguxax, ompaxcarowyro Ceolucmea U XApaKmepucmurKu pearbHblX
npoyeccos u ﬂ6ﬂ€Huﬁ,‘

L4 onpe()eﬂ}lmb cmamucmudecKue xapakmepucmuxku 6bl60p07(‘ no ma6ﬂuuaM, OuaepaMmaM,
2pagbuKaM, BbINOJIHANb CPABHEHUE 6 3d6UCUMOCMU ONl Yelu pEULEeHUA 36[06[’{1/1,'

° OYeHuUusambvp 6epoANHOCMb pealbHblX cobbImuil U A61eHUI.

I'eomeTpuuyeckue purypbl

o  Onepupogams NOHAMUAMU 2€OMEMPULECKUX PUYD;

®  u361eKAmMb, UHMEPNPEMUPOBAmMsb U NPeodPA308bI8aAMb UHDOPMAYUIO O 2e0MEMPUUECKUX
Queypax, npedcmagieHHyIo Ha YepmedHcax;

®  npuMeHAmMb 2ceomMempuyeckue Pakmvl OnA  peulenus 3a0ay, 6 MOM  Hucie,
npeononazaruux HecKOJIbKO Waz208 peueHusl;

*  Qopmyrupoeams 6 NPOCMeEUUUX CLYYAAX CEOUCMBA U NPUSHAKU Puyp;
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®  J0KA3bIBAMb 2COMEMPULECKUE YIMBEPIHCOCHUSL,

® grlademb CMAHOAPMHOU  Kidccuuxayuell NIOCKUX  ueyp  (mpeyeorbHuKos u
YemuIpEXY2ObHUKOS).
B noBceHeBHO¥ *KM3HU ¥ TPU U3YYEHHUH JPYTUX NPEAMETOB:

®  UCNONBL308AMb CBOUCMBA 2€0MEMPUYECKUX Pueyp 0N peuleHus 3a0a4 NPaKmuiecKo2o
Xapakmepa u 3a0ay U3 CMEHCHbIX OUCYUNTIUH.
OTHoOlIEeHUA

o  Onepuposamvb  NOHAMUAMU:  pABEHCMEO  (ueyp, pasHvle  Queypvl,  PABEHCMBO
Mpey2oNbHUKOS, NaApaLlelbHOCb NPSAMbIX, NEePReHOUKVIAPHOCIb NPAMBIX, Velbl MeXCOy NPAMbIMU,
NepneHoOuKyIap, HAKIOHHAs,  NpoeKyus, nooobue ueyp, nodobuvie Gueypvl, NOO0OHbBIE
Mpey2oIbHUKU

®  npumenamv meopemy Paneca u meopemy o NPONOPYUOHALHLIX OMPEIKAX NPU peuleHuU
3a0ay;

®  Xapakmepuzo8amv — 83AUMHOE  DACHONOMCEHUe NPAMOU U OKPYICHOCMU,  O08YX
OKPYHCHOCMEU.

B noBceqHeBHOM KU3HHM ¥ MIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOWEHUS OJIsL peuleHUs 3a0ad, 03HUKAIOUWUX 8 PeaTlbHOU JHCUSHU.

N3mepeHus u BbIYUCIEHUS

e  Onepuposamv npeocmagieHusimu o0 OIUHe, NIOWAOU, O00béMe KAK BelUYUHAMU.
Ipumensmo meopemy Iughacopa, popmynsi niowaou, 00véma npu peweHur MHOLOUA208bIX 340al, 8
KOMOpbIX He 6ce OaHHble NPeOCMABIeHbl SI8HO, d Mpebylom 6blYUCeHUll, Onepupogams 0olee
WUPOKUM — KOIUHUeCMBOM  (OpMYL  ONUHbL, NAOWAOU, 00bEMA, BbIMUCISAMb  XAPAKMEPUCTIUKU
KoMOuHayuti ¢pueyp (OKpyscHocmell U MHO20Y20JbHUKOB) B8bIYUCIAMb PACCIOSHUSL MedHcOy hueypamu,
NPpUMEHSIMb MPUSOHOMempuyecKue Gopmynst 0Jist 6bIYUCTEHUL 8 OOJIee CLOJNCHBIX CLYUAsX, NPOBOOUNDL
BbIUUCTICHUSL HA OCHOBE PABHOBETUKOCIU U PABGHOCOCMABIEHHOCMIL,

®  IPOBOOUMb NPOCTbLE BLIYUCLEHUSL HA 0ObEMHBIX MeNax,

o opmyruposams 3a0ayu HA GbIYUCIEHUE ONUH, NIOWAOel U 00BEMOG U peulamb UX.

B noBceqHeBHO¥ *KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  1POBOOUMD BbIUUCTICHUS HA MECIHOCMIUL,

®  npumeHAmMb QOpMYIbLI HPU  BLIYUCIEHUAX 6 CMEJCHbIX YUeOHbIX npeoMemax, 6
OKpydicaroweli 0etucmeumenrbHOCU.
I'eomeTpuueckue nocTpoeHus

e U3o00pasicams ceomempuieckue (hucypsvl N0 MeKCmo8oOMY U CUMBOILHOMY ORUCAHUIO,

®  c80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTIONCHBIX CIYUASX,

®  BLINOAHAMbB NOCMPOEHUS MPEY20TbHUKOE, NPUMEHAMb OMOeIbHble Memoobl NOCMPOEHUl
YUpKyIem U TUHetKol U npoeooums npocmenuiie Uccie008anus YUcid peueHu;

®  u300padcamv munogvie Niockue Queypvl U 00veMHble mend C NOMOWbIO NPOCMENUUX
KOMNbIOMEPHLIX UHCIMPYMEHMOS.
B noBceaHeBHOM KU3HHU U IIPU U3YYEHHUH APYTrUX NIPeIMETOB:

®  GLINOIHAMb NPOCMeluile NOCMPOEHUs HA MECHOCIU, He0OX00UMbLE 8 PEANbHOU HCUSHIU,

L4 oyeHusambvp pasmepsvl pealbHblx 00veKmos OKpyotcarouieco mupa.
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IIpeoGpazoBanusn

e Onepuposams nouamuem OBUNCEHUs U NPeodpa3z06anusi nododus, 6iademsv Npuémamu
nocmpoenus Queyp ¢ UCNONb308AHUEM OBUMCEHUN U Npeobpaz08aHuii noooodus, NpUMeHAMb
NOJYYeHHble 3HAHUSL U ONbIM NOCHMPOCHUL 8 CMEJNCHbIX NpeoMemax U 6 pPeaibHblX CUMYAyusx
OKpYJHcaoue2o mupa,

o cmpoums ¢hucypy, noO0OHYIO OAHHOU, NOIL308AMBC CEOUCMEAMU NO00OUSL Ol
000CcHOBaHUSL CBOUCME uyp,

®  NPUMEHAMb CBOUCMBA OBUNCEHUL O]l NPOBEOEeHUsT NPOCMeUUXx 0O00CHOBAHULL CBOUCME
Queyp.

B noBceqHeBHOI KU3HHU U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CEOUCMEA OBUNCCHUU U NPUMEHAMb NO00OUE O NOCMPOEHUL U 8bIYUCTEHULL.
BexTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

o Onepuposame NOHAMUAMU 8EKMOP, CYMMA, PAZHOCb BEKMOPO8, NPOUIBEOCHUE 8EKMOPA
HA 4UCTI0, Y20l MeXHCOY BEKMOPAMU, CKATAPHOE NPOU3BEOeHUe 8EKMOPO8, KOOPOUHAMbL HA NIOCKOCMU,
KOOpOUHAMmMbl 6eKMOpaA,

®  BLINOAHAMb OeUCMBUs HAO BEKMOPAMU (CLOJdCEHUe, BbIYUMAHUE, YMHONCEHUe HA YUCTO),
BLIUUCTIAMY CKANAPHOE NPou3sedeHue, onpedeisms 6 NPOCMEUUUX CIYYasx Yeoi Mexcoy eKmopamu,
BbINOIHAMb PA3NONCEHUEe 8eKMOPA HA COCMAGIAIOWUE, NPUMEHAMb NOJYYeHHble 3HAHUA 6 (u3uKe,
nOIb308aMbCSL POPMYIOU BLINUCIEHUS PACCMOSHUSA MENHCOY MOUKAMU NO UZBECHbIM KOOPOUHAMAM,
UCNONIb308aMb YPABHEHUs (huyp OJ1s1 peuleHus 3a0ay;

®  PUMEHAMb BEKMOpPbL U KOOPOUHAMbBL ONisi PeuleHUs 2eoMempuieckux 3a0ay Ha
8blUlUCTIeHUE OIUH, Vl08.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYE€HHUH IPYTUX MPEAMETOB:

®  UCNONBL308aAMb NOHAMUS BEKMOPO8 U KOOPOUHAM ONs peuleHus 3a0ay no Qusuxe,
eeoepaghuu u Opyeum y4eOHbIM npeoMeman.
HcTropust MaTeMaTUKH

o Xapaxmepuzosamv 6K1A0 bI0AIOWUXCS MAMEMAMUKOSE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayyHbIX obacmell,

®  nOHUMAmMb POab Mamemamuxu 6 pazeumuu Poccuu.
MeTtoabsl MaTeMaTHKH

L4 HCI’lOJZbS’y}l U3y4€HHblEe Mel’l’ZOabl, npoeodumb 00Kd3ameﬂbcm60, 6bINOJIHANb
onpoeepoicernue,

° 6bl6upal’l’Zb U3y4eHHblE Memoobl U Ux KOM6HHGL{MM ons PeUeHUAdA mamemamudecKux 3610611{;

° ucnoJjibzoeamos mamemamudecKkue 3HAHUA ons onucarnus 3aKOHOM€pHOCm€L7 6
OKpYHcaroueri 0eticmeumenbHOCmMu U NPOU3BEOeHUX UCKYCCmEa,

° NPUMEHAMb npocmeﬁmue npocpammHsle cpedcmga U 3J1EeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmembsvl npu peulteHuu mamemamudecKux 3a0ad.

BbIIyCKHUK NOJYYMT BO3MOMKHOCTH HAY4YHThCsl B 7-9 KJjaccax [Jisi yCHELIHOIO
NPOAOJIKeHHsI 00pa30BaHus HA yI1y0JéHHOM YpOBHe
DJIeMEeHTBI TEOPHMH MHOKECTB 1 MATEMaTH4eCKOM JIOTUKHU

24



e  CB0OOIHO ONMEPHPOBATH’ MOHATHUSMH: MHOKECTBO, XapPaKTEPHCTHKM MHOKECTBA, JIEMEHT
MHOKECTBa, IYCTOE, KOHEYHOEC U OECKOHEYHOE MHOYKECTBO, TMOIMHOMXECTBO, MPHHAJICKHOCTD,
BKJIFOUEHUE, PABEHCTBO MHOKECTB, CITIOCOOBI 3aJaHIEe MHOYKECTBA;

®  3a7aBaTh MHOXECTBA PAa3HBIMU CIIOCOOAMU;

®  TMPOBEPATH BBHIINOJIHECHUE XaPaKTEPUCTUUECKOTO CBOWCTBA MHOXKECTBA;

e CBOOOJHO OIEPUPOBATH TMOHSATHSAMHU: BBICKAa3bIBAHHE, WCTUHHOCTH U JIOXKHOCTH
BBICKA3bIBaHUA, CJIOKHBIE W TPOCTHIE BBICKA3BIBAHMS, OTPHIIAHHE BBICKA3bIBAHUN, WCTUHHOCTH H
JIO)KHOCTh YTBEPKJICHUS M €r0 OTPHUIAHUs, ONepaldy HaJ BBICKA3bIBAHUSIMU: M, WM, HE;yCIOBHBIE
BBICKa3bIBaHUA (MMILTUKALINH);

®  CTPOUTH BBICKA3bIBAHUS C UCIOJIb30BAHUEM 3aKOHOB aJIr€OphI BHICKAa3bIBAaHUH.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMeETOB:

®  CTPOUTH PACCYXXJIECHUS HAa OCHOBE UCIIOJIb30BaHUS PABUJI JIOTUKH;

L] HCIIOJIBL30BaTh MHOXECTBA, onepam/m C MHOXECTBaAMH, HUX rpa(bnqecxoe HpGI[CTaBJ'IeHI/Ie
JUIS. ONIMCAHMSI pealIbHbBIX MIPOLIECCOB U SIBICHUH, PU PELICHUH 33/1a4 IPYrUX y4EOHbBIX MTPEIMETOB.
Yucaa

e (CB00OOJHO oOMEpUPOBaATh TMOHATUSIMHU: HATYPAIbHOE YHCIIO, MHOXECTBO HATYPaJbHBIX
YUCeN, IIeJI0€ YHCJIO, MHOMECTBO IIEJIBIX YHCEN, OOBIKHOBEHHas Jpo0b, JeCATHYHAs ApoOb,
CMEIIaHHOE YHCII0, PAIMOHATBHOE YUCII0, MHOKECTBO PAIIMOHAIILHBIX YUCEN, HPPAITHOHAIBHOE YHCIIO,
KOpEHb CTEeIMeHu N, ACUCTBUTEIBHOE YHCIIO, MHOXKECTBO JACUCTBUTEIBHBIX UHCEJ, T€OMETpHUUYSCKast
WHTEPIpPETAIUs HATypaJIbHBIX, IEIBIX, PAIIMOHATBHBIX, JCHCTBUTEIBHBIX YHCEIT;

® TIOHMMaTh M OOBSICHATH PA3HUIY MEXKAY MO3UIMOHHOW W HEMO3WIIMOHHON CHCTEMaMH
3aIIMCH YHCEIT,

® TIEPEBOJUTH YUCIIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS) B APYTYIO;

®  JI0OKa3bIBaTh M MCIOJIb30BATh MPU3HAKU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI u
MIPOM3BEICHUSI YUCEII TIPHU BBITOJTHEHUH BBIUMCICHUHN U PEIICHUH 3a/1a4;

®  BBINOJHATH OKPYIVICHHE palMOHAJIBHBIX M HPPANMOHAIBHBIX YHCENT C 3aJaHHOM
TOYHOCTBIO;

®  CpaBHHUBATH JCHCTBUTEIBHBIC YHUCIIA PA3HBIMH CIIOCO0AMU;

®  VYIIOPSAAO0YMBATH YMCJIA, 3alIMCAHHBIC B BUJE OOBIKHOBEHHOW M NECATUYHON ApOOH, YucIa,
3alMCaHHbIC C UCIIOJIB30BAaHUEM apU(PMETHIECKOTO KBaJIPATHOTO KOPHS, KOPHEH CTEIIeHH OOJIbIIIe 2;

e naxomuth HOJ[ m HOK uucen pa3HeiMH CIIOCOOaMH M HCIIOJIb30BAaTh UX MPH PEIICHUU
3a1ad4;

®  BBINOJHATH BBIYHCICHHUS W MPeoOpa3oBaHUs BBIPAKEHUH, COJCPKANIUX JICHCTBUTEIbLHBIC
4Kclia, B TOM YHCIe KOPHU HaTypajbHBIX CTETICHEH.

B noBcegHeBHOI KU3HM U NIPH U3yYeHHUH APYTUX NPeIMETOB:

®  BBINOJIHATH U OOBSACHATH PE3yJabTaThl CPABHEHUS PE3YJIbTATOB BBIYUCICHUN MPH PELICHUU
MPAKTUYECKUX 3a/ady, B TOM 4YHCIE NPUOIMKEHHBIX BBIYMCIECHUHM, HCHOJb3Yys pa3HbIE CIIOCOObI
CPaBHEHU;

5 SHGCB " JaJie€ — 3HATb ONPCACIICHUC MOHATHA, 3HATh U YMCETh JOKa3bIBaATh CBOMCTBA (HpI/I3HaKI/I, €CJIn OHN eCTL)
TOHATHSA, XapaKTCPHU30BATL CBA3U C APYTMMU MOHATUAMMU, MPCACTABIAA OAHO MOHATHUE KAaK YaCTh HEJIOCTHOIO KOMIIJICKCA,
HCIOJIB30BaTh IIOHATHE 1 €r0 CBOMCTBA IIpyu NpOBCACHUN paCCY)K,Z[CHI/II\/'I, JA0Ka3aTeJIbCTB, PCIICHUH 3a/1a4.
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° 3allMCbIBATb, CpPAaBHUBATL, OKPYIIIATL YHUCJIOBBIC OAHHBIC PCAJIbHBIX BCIWYHUH C
HCII0JIb30BAHNEM Pa3HBIX CUCTEM U3MEPEHMUS;

° COCTaBJSITb W OLCHMBATH Pa3HbBIMU croco0aMy YHCIIOBEIE BBIpAXCHUA IIpHU PCHICHUHA
MPAKTUYECKUX 3a/1a4 U 337a4 U3 IPYTUX y4eOHBIX MPEAMETOB.
ToxknecTBeHHbIE IPe0OPaA30BaAHUA

e (CB000aHO ONIEPUPOBATH MOHATUSAMH CTEIICHH C IIETBIM U JPOOHBIM TIOKa3aTeJIeM;

®  BBINOJHATH JI0KA3aTEIHCTBO CBOMCTB CTENICHHU C IIEIBIMHU U APOOHBIMH ITOKA3aTEISIMU;

e omnepupoBaTb IOHATHUSAMH  «OJHOWIEH», «MHOTOWIEH», «MHOTOYJIEH C  OJHOH
MIEPEMEHHON», «MHOTOYJIEH C HECKOJIbKUMHU NEPEMEHHBIMH», KO3((UIHUEHTh MHOIOYJIEHA,
«CTaHAAapTHAas 3allCh MHOTOYJICHA», CTEIIEHb OJHOYJICHA U MHOTOYJICHA,

e CcBOOOJHO BjaAeTh MpUEMaMH MpeoOpa3oBaHUs MLENbIX U JAPOOHO-PAMOHAIBHBIX
BBIPAKEHUM;

e  BBLIOJIHATH PA3JI0)KEHHE MHOTOUYJIEHOB HA MHOXUTENIM pa3sHbIMH CHOCOOaMH, C
MCI0JIb30BAHNEM KOMOMHALUN pa3IUuYHBIX MPUEMOB;

®  HCHOJB30BaTh TeOpeMy Buera u teopemy, oOparHyro Teopeme Buera, 11t noucka KopHen
KBAJIpaTHOTO TPEXWIEHAa M A PEIIEHUs 3a1a4, B TOM YHCIE 3aJad C IapaMeTpaMH Ha OCHOBE
KBaJIpaTHOI'O TPEXWICHA;

®  BBINOJHATH JICJICHUE MHOTOWIEHAa HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEHN CTENEHU N,

®  BBINOJHATH NPeoOpa3OBaHUS BBIPAXKEHUH, COAEPKAIIMX KBaJpaTHbIE KOPHHU, KOPHHU
CTETICHH N,

e CcBOOOJHO OMNEPUPOBATH MOHATUSAMHU «TOXIECTBO», «TOXKAECTBO HAa MHOXKECTBEY,
«TOKJECTBEHHOE IPe0Opa3oBaHUCy;

J ac)' _ Lk
o x = I
e  BLINOJIHATH Pa3jIUUHbIE IPEOOPA3OBAHUS BLIPAXKEHHH, COAEPIKALIHUX MOI[YJ'II/I.(

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeETOB:

®  BBINOJIHATH NIpPeoOpa3oBaHusi U JEUCTBUS C OyKBEHHBIMH BBIPQKEHUSMHU, YHUCIOBBIE
K03 (GUIIMEHTHI KOTOPBIX 3aITUCaHbl B CTAaHJAAPTHOM BUJIE;

®  BBLINOJIHATH MPEOOpPa3OBaHUsl PALMOHAIBHBIX BBIPAKEHUN MpPU PEIICHUH 3ajad JPYrux
y4eOHBIX PEIMETOB;

®  BBINOJIHATH MPOBEPKY MPaBAONOA00US (U3NYECKUX U XUMUYECKUX (POPMYIT Ha OCHOBE
CpPaBHEHHUS pPa3MEPHOCTEN U BaJICHTHOCTEM.
YpaBHeHNs 1 HEPABEHCTBA

e (CB0060aHO ONEPUPOBATH MOHATUAMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCWIbHBIE YPaBHEHHUS
U HEPABEHCTBA, YPABHEHME, SBIAIOLIEECS] CIEACTBUEM JpPYroro YpaBHEHMs, YypaBHEHUS,
PaBHOCWJIbHBIE HA MHOKECTBE, PABHOCHUJIbHBIE MPEOOpa30BaHMsl ypaBHEHUH;

e pemarb pasHble BUABI YPABHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHCIE HEKOTOPHIE
ypaBHeHus 3 U 4 cTeneHel, [poOHO-pallMoOHaIbHbIE U UPPALMOHAIIBHBIE;

e 3HaTb TeopeMy Buera [uid ypaBHEHNI CTENIEHU BBIIIE BTOPO;

® T[IOHMMaTb CMBICII TEOPEM O pPABHOCHIBHBIX M HEPAaBHOCHJIBHBIX MpPeoOpa3oBaHMIX
YpaBHEHUH U YMETb UX JOKa3bIBaTh;
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® BIAJNCTh PAa3HBIMU METOJAMH PpEIICHUS yPAaBHEHUM, HEPAaBEHCTB M HUX CUCTEM, YMETh
BBIOMPATh METO/1 PELICHHUS U 0OOCHOBBIBATh CBOW BHIOOD;

®  JCNOJB30BAaTh METOJ HHTEPBAJIOB JUIS PEIICHHS HEPAaBEHCTB, B TOM YHCIE IPOOHO-
palMOHANBHBIX U BKIIIOYAIONINX B CE0s1 MPPALMOHAIBHBIE BEIPAXKCHUS;

e pemarh anreOpandyeckue ypaBHEHHS W HEPAaBEHCTBA W HX CHUCTEMBI C IapamMeTpamu
anreOpanvdeckuM U Tpa@uuecKiuM METOIaMU;

®  BJAJCTHh Pa3HBIMU METOJIAMH JIOKA3aTeIbCTBA HEPABEHCTB;

e  pemiaTth ypaBHEHHUS B IEINBIX YUCIIAX;

e u300pakaTh MHOKECTBA Ha IUIOCKOCTH, 3a/laBacMble YpaBHEHHSIMH, HEPAaBEHCTBAMU U HX
CHCTeMaMH.
B noBceHeBHOI )KM3HU ¥ IPU U3YYEHHUH PYTrUX NMPeEAMETOB:

®  COCTaBJISITH U PEIIAaTh YPAaBHEHMHS, HEPABEHCTBA, UX CUCTEMBI MIPU PEIICHUH 3a/1a4 IPYrux
Y4E€OHBIX MPEIMETOB;

®  BBINOJHATH OIICHKY MPABAONOA00US PE3yabTAaTOB, MOJYyYaEMbIX MPU PEIICHUN PA3INYHBIX
ypaBHEHUH, HEPABEHCTB M UX CHCTEM MPH PEIICHUH 3a/1a4 APYTUX yUIeOHBIX MTPEAMETOB;

® COCTaBJISITH W peliaTh YpaBHEHHUS M HEPABEHCTBA C TMapamMeTpaMH IpH PEIICHHH 3a]ad
JIPYTUX Y9eOHBIX MPEIMETOB;

® COCTaBJSITh ypaBHEHHE, HEPABEHCTBO WJIM HMX CHCTEMY, OIHUCHIBAIONINE pEaTbHYIO
CUTYAIIMIO WM TIPHUKIAJHYIO 3a/1a4y, UHTEPIIPETUPOBATH MOJTYICHHBIC PE3YIbTATHI.
D yHKUUHA

e (CBo0oaHO oOmEpUPOBaTh MOHATHUAMU: 3aBUCHUMOCTh, (YHKIHOHAIbHAs 3aBUCHUMOCTD,
3aBUCHMas M He3aBHCHMasl IEepeMEeHHble, (YHKLHSA, CHOCOObl 3amaHusi (YHKUWU, apryMEeHT U
3HauYeHHE (YHKIUH, 0O0JIACTh OMNpPEICIICHHs] M MHOXKECTBO 3HAadYeHHUS (GyHKUMH, HYJIU (QYHKIUH,
MIPOMEXYTKHA 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTh (DYHKI[MM, HauOoJblliee U HAaUMEHBIIEEe 3HAUYCHUS,
YETHOCTH/HEYETHOCTh  (DYHKIIMM, TEPUOJUYHOCTh (PYyHKIUH, rpaduk (QyHKIMH, BEpTUKAIbHAs,
TOPU30HTANIbHAS, HAKIIOHHAS aCUMITOTHI; Ipa(uK 3aBUCUMOCTH, HE SIBIISIOIIEHCS (DyHKINEH,

e crpouTh Tpaduku GYHKIUNA: JTUHEHHOH, KBaJIpaTHUYHOH, NPOOHO-TUHEHHOM, CTETIEHHON
TIPH Pa3sHbIX 3HAYCHUSIX TOKA3ATEIS CTEIeHH, Y = X|;

*  HCHOIB30BaTh NpeobpasoBanus rpaduka dyskuun y = f (X) @it mocrpoeHus rpagukos
dynkuuit y=af (kx+b)+c;

e  aHANIM3UPOBATH CBOICTBA PYHKIUH U BUA Irpaduka B 3aBUCUMOCTH OT MapaMETPOB;

L4 CBO6OI[HO OIICPHUPOBATH INOHATUAMU: IIoCJIACA0BATCIIbHOCTD, OI'paHUYCHHAA
MOoCJICAOBATCIIbHOCTb, MOHOTOHHO BO3pacCTarouias (Y6BIBaIOH_[a$I) MMOCJICAOBATCIIbHOCTL, IIPCACII
IOCIICA0BATCIIbHOCTH, apH(bMeTquCKaﬂ nporpeccusd, TCOMETPUUCCKAA Imporpeccus,

XapaKTepUCTUYECKOE CBOMCTBO apu(MeTHUecKoi (reoMeTpuyYecKoit) Mporpeccum;

®  JCNOJB30BaTh METOJ MaTeMAaTHYEeCKON MHAYKIMM A BbIBOJA (opMys, JOKa3aTenbCcTBa
PaBEHCTB U HEPABEHCTB, PELICHMS 3a/1a4 Ha I€JIMMOCTb;

®  HCCIEN0BaTh MOCIEI0BATENBHOCTH, 3alaHHbIE PEKYPPEHTHO;

e pemratb KOMOMHUPOBAHHBIE 33]]a4l Ha apU(PMETHUECKYIO U T€OMETPUUYECKYIO IIPOTPECCUHU.
B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:
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® KOHCTPYHpPOBaTh M HUCCIIENOBATh (DYHKIIUU, COOTBETCTBYIOIIME PEATbHBIM IpoleccaM U
SIBJICHUSIM, HMHTEPIPETUPOBATh IMOJYYEHHBIE pPE3ylIbTaThl B COOTBETCTBHM CO CHEIH(PHUKON
HCCIIEIyEMOTO MIPOLIECCA UJIU SIBJIICHUS;

®  WCIOJIB30BaTh TpadUKA 3aBUCUMOCTEH /I HCCICNOBAHUS PEATBHBIX TPOIECCOB U
SIBJICHU;

®  KOHCTPYUPOBATh M HCCIEAOBaTh (YHKIUMU TPU PEIICHUH 33434y JAPYrUxX Yy4eOHBIX
MPEAMETOB, HHTEPIPETUPOBATH MOJYUYEHHBIE PE3YJIbTAThl B COOTBETCTBUU CO CHENU(PUKON ydeOHOTO
MpeaMeTa.

CTaTHCTHKA U Teopusi BepOSITHOCTEl

e (CBo0oaHO omepHpoBaTh MOHITHSMM: CTOJOUAThIE M KPYrOBblE IUArpamMmbl, TaOIMIIbI
JMAHHBIX, CpelHee apudmeTndeckoe, MeauaHa, HauOoJblllee W HAaWMEHbINIEe 3HAYECHHS BBIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE, CIy4aiiHas N3MEHUNBOCTb;

e BbIOMpaTh Haubosiee yNOOHBIM crOCOO mMpeAcTaBIeHUs HHPOpPMAIUM, aJCKBAaTHBIM €&
CBOMCTBAM M IICJISIM aHAIIN3a;

®  BBIYUCIISTH YUCIIOBBIE XapaKTEPUCTHKH BHIOOPKH;

e CBOOOJHO OMEpUPOBaTh MOHATHUAMU: (aKTOpHUanl YHWCia, MEPECTAHOBKH, COYETAHUS U
pa3melienus, TpeyroiabHuk [lackans;

e CBOOOJHO OMEpPUPOBATH MOHATHUSMU: CIIyYalHBIN ONBIT, CIy4ailHBIH BBIOOpP, UCHBITAHUE,
3JIEMEHTapHOE CllydyaifHOe cOoObITHE (MCXOM), KJIacCUYeCKOe OIpe/eeHHe BEPOSITHOCTH CIy4ailHOTO
COOBITHS, OTIEPAIIMH HAJl CITyYalHBIMHU COOBITHUSIMHU, OCHOBHBIC KOMOMHATOPHBIC (hOPMYJIHI;

e CBOOOJHO OMEPUPOBATH MOHATUSIMH: CIIYYalHBIA OTBIT, CIIYYalHBIA BBHIOOD, UCIBITAHHE,
AIIEMEHTapHOE CllydyaifHOe CcOObITHE (MCXOJ), KJIACCHYECKOe OMpEeeIeHHe BEPOSATHOCTH CIydalHOTO
COOBITHS, OTIEPAIIMH HAJl CITyYalHBIMHU COOBITHUSMHU, OCHOBHBIC KOMOMHATOPHBIC (DOPMYJIHI;

®  3HATh NPUMEPHI CIyYaHBIX BEJIMYNH, U BBIYUCIATH UX CTATUCTUYECKUE XapaKTEPUCTHKY;

®  HCIOJIb30BaTh (POPMYIIbI KOMOMHATOPUKH MIPHU PEIICHUH KOMOMHATOPHBIX 3a7a4;

e  pellarh 33aJ1la4y Ha BBIYMCIICHUE BEPOSITHOCTH B TOM UHUCJIE C UCTIOJIb30BaHUEM (POPMYII.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

®  TPEICTaBIATh MH(POPMAILIMIO O PEATBHBIX MPOIECCaX W SBJICHHUIX CIIOCOOOM, aJIeKBAaTHBIM
e€ CBOMCTBAM M IIEJIH UCCJICIOBAHMS;

®  aHAIM3UPOBATH M CPABHUBATH CTATUCTUYECKHE XaPAKTEPUCTUKH BBIOOPOK, MOTYYEHHBIX B
MpoLlecCe pelIeHUsl MPUKIATHON 3a7aud, U3YyUEHUs] PEAIbHOTO SIBJICHUS, PELICHUS 3aaud U3 JIPYrUx
y4eOHBIX PEMETOB;

®  OIEHUBATh BEPOSTHOCTDH PEATHLHBIX COOBITUHN U SBJICHUN B PA3JIMYHBIX CUTYAIHSIX.
TexcToBBIC 3a7a9UH

L4 Pemate MMPOCTBIC MW CIIOXKHBIC 3aJa4yd, a TaAKXKC 3aJadyun MOBBIIIEHHO TPYAHOCTH U
BBIICIATD UX MATCMATHYCCKYIO OCHOBY;

L4 PaCnio3HaBaTb pa3HbIC BUABI U TUIIBI 3a1a4;

L4 HCIIOJIb30BATh PA3HBIC KPATKUC 3allMCU KaK MOJICINU TEKCTOB CJIOKHBIX 3aa4 MW 3aJaq
MOBBIIICHHON CJIOXHOCTH IS MOCTPOCHUA TMIOMCKOBOM CXEMBI H peuicHus 3aj1a4, BLI6I/IpaTB
ONTUMAJIBHYIO JJIA paCCManHBaCMOﬁ B 3a1a4€ CUTYyalluu MOJCIIb TCKCTA 3a/1a4H,

L4 pas3iiniatb MOACJIb TCKCTA U MOJCJIb PCIICHUA 3ada4u, KOHCTPYHUPOBATH K OJIHOIM MOJeNIH
peUICHHUA CJIOXKHBIX 3ala4 PA3HBIC MOACIIN TCKCTA 3a/1a4U;
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® 3HATh M IPUMEHSTH TPH CIOCO0a MOMCKA pelIeHus 3a1a4 (0T TpeOOBAaHUS K YCIOBHUIO U OT
yCJIOBHA K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

®  MOJEIMPOBATh PACCYKACHHUS MIPU NOMCKE PEHICHHUS 33124 C TOMOIIBIO Tpad-CXeMBbI;

®  BBIJICNIATH ATAIBI PEUICHUS 337a4l U COJePKaHNE KaXKJ0TO ATara;

e yMeTh BHIOMpPATh ONTUMAIBHBIA METOJ[ PEUICHHs 3a/la4d M OCO3HABAaTh BHIOOp MeETOqa,
paccMaTpuBaTh Pa3IMYHbIC METO/IbI, HAXOIUTH pa3HbIe PEIICHUS 3a/1a4H, €CITH BO3MOXKHO;

®  AHANM3UPOBATH 3aTPYAHEHUS MPH PEIICHUH 3a/1a4;

®  BBINOJHATH Pa3IMYHbIC MPEOOPa30BaHM MPEUIOKEHHON 3aa4l, KOHCTPYHPOBATh HOBEIE
3aJauy U3 JJaHHOH, B TOM YHCJIe 0OpaTHBIE;

®  UHTEPNPETHPOBATH BHIUYUCIUTEIBLHBIE PE3YNbTaThl B 3ajade, MCCIEeNOBATh IOJy4YECHHOE
peleHue 3a1auu;

®  U3MEHATHh YCIIOBHE 3aad (KOJMYECTBEHHBIE WJIM KaueCTBEHHBIC NAHHBIE), MCCIEOBATh
M3MEHEHHOE MPeoOpa3oBaHHOE,

®  AHANM3UPOBATh BCEBO3MOXKHBIE CHTYallMHd B3aMMHOTO PACIIOJIOKEHHUS JIBYX OOBEKTOB U
M3MEHEHHE WX XapaKTePUCTHK IPH COBMECTHOM JIBHKEHHH (CKOPOCTh, BPEMsl, PacCTOSHHE).IPU
pemieHre 3a7ady Ha JBWKCHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B TPOTHUBOIIOJIOKHBIX
HaNpaBJICHUAX, KOHCTPYHPOBATh HOBBIC CHTyalldd Ha OCHOBE HM3MCHEHHUS YCIOBHH 3amadd TpU
JBYKEHUH TI0 PEKE;

®  JCClenoBaTh BCEBO3MOXKHBIE CHUTYAllMW TIPU PEIISHWH 337ad Ha JBHKCHHE IO pEKe,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCYETA;

e pemiath pa3HOOOpPA3HBIC 3a/la4l «HA YACTHY,

e pemaTh U 00OOCHOBBIBATH CBOE pelICHUE 3a7ad (BBIACIATh MAaTEMAaTHYECKYI0 OCHOBY) Ha
HAXOJKJICHHE YaCTH YUCIIA M YKCIIa [0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;

e  OOBSICHATH UACHTHUYHOCTH 33/1a4 Pa3HBIX TUIIOB, CBA3BIBAIOIINX TPH BEJIHMUHHEI (Ha padoTy,
Ha MOKYIKH, HA JBM)KECHHE).BBIICISATh OTH BEIMYUHBI U OTHOIICHUS MEXKy HUMU, TIPUMEHSATh UX TIPU
pelIeHIH 33124, KOHCTPYUPOBATh COOCTBEHHBIC 3a]1a4 YKa3aHHBIX THIIOB;

® BJIANCTh OCHOBHBIMH METOJAMH DEUICHHS 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPAIIWH,
WCIIOJIb30BaTh UX B HOBBIX CUTYAIMSIX 110 OTHOIICHHUIO K U3YUYEHHBIM B IpOIIecce 00yUCHHS,

e  pemiath 3aJaYd Ha MPOICHTHI, B TOM YHCJE, CIOXHBIC MPOIEHTHI C OOOCHOBaHHEM,
UCIIOJIb3Ys Pa3HbIE CITOCOOBI;

e pemiath JIOTUYECKHE 337a4ll pa3HbIMU CIIOCOOaMH, B TOM YHCIIE, C JIBYMsS OJOKaMHU H C
TpeMst OJIOKaMH JJAHHBIX C TOMOIIIBIO TAOJIHIL;

e pemiarh 33Ja4d MO0 KOMOWHATOPHUKE M TEOPHH BEPOSATHOCTEH Ha OCHOBE HCIIOJIb30BAHHMSI
W3YUYEHHBIX METOJIOB U 00OOCHOBBIBATh PEUICHHE;

®  pemiath HECIOXKHBIC 3a/Ia4H [0 MATEMAaTUYECKON CTAaTHCTHUKE;

® OBJIAJETh OCHOBHBIMM METOJAMH pELICHHUs CIOKETHBIX 3aJad: apU(pMETHUUYECKH,
anredpanveckuii, mepedop BapHAHTOB, FT€OMETPUUECKU, TpadUdecKuii, MPUMEHITh UX B HOBBIX IO
CPaBHEHHIO C U3yYCHHBIMH CUTYaIIUSIX.
B noBceqHeBHO¥ KM3HHM M NIPU U3YYE€HHUH JPYIUX NPeAMETOB:

e KOHCTPYMpPOBaTh HOBBIE JUIsl JAHHOW 3aJaud 3aJadHble CUTyallMM C Y4E€TOM pealbHbBIX
XapaKTepUCTUK, B YAaCTHOCTH, MNpPH pPELUICHUM 3a/Jad Ha KOHILEHTpAllUW, YYUTHIBATh IJIOTHOCTH
BEIIECTBA; PEIIaTh M KOHCTPYMpPOBATh 3aJaud Ha OCHOBE PAaCCMOTPEHMS DPEAJNbHBIX CUTyalui, B
KOTOPBIX HE TpeOyeTcsl TOUHBIM BEIYMCIUTENBHBIN pPe3yNIbTaT;
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e  pelarh 3aJ1a4M Ha JABM)KEHHUE IO PEKE, pacCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;
®  KOHCTPYHPOBATbh 33JauHbIe CUTYyalluH, IPUOIMKEHHBIE K PEATbHON W CTBUTEILHOCTH.
I'eomeTrpuueckue purypsi

e (CB00OJHO ONEpPUPOBATh TEOMETPHUSCKUMH MOHATHUSAMH TMPH pPEHICHWH 3a1a4 |
MIPOBEJACHUN MAaTEMaTUYECKUX PACCYKACHUM;

®  CaMOCTOSTENBHO (OPMYJTUPOBATH OIPENCICHUSI TE€OMETPUYECKUX (HUTYp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOMCTBAX M INPU3HAKAX TIE€OMETpUYECKUX (GUIYp U OOOCHOBBIBaTH WIIU
OnpoBepraTh UX, 000011aTh UM KOHKPETU3UPOBATh PE3YIbTATHI HA HOBBIE KJ1ACChl GUTYP, IPOBOIUTD
B HECJIOXKHBIX CITy4asX KJIacCU(PUKALNIO PUTYp TIO pa3IMYHbIM OCHOBAHUSM;

®  ucCCleloBaTh YEpPTEXH, BKIOYAas KOMOMHAUUU (QUryp, W3BIEKAaTh, UHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALUIO, IPECTABICHHYIO Ha YepTexax;

e pemarb 3aJa4yd TIEOMETPUYECKOrO COJEP)KAHMs, B TOM 4YHCIE B CUTyallHsX, KoOrja
QITOPUTM PEIICHUS] HE CIEAYET SBHO M3 YCJIOBHS, BBIMOJHATH HEOOXOIUMBIE JJIs PELICHUs 3a/1aquu
JIOTIOJTHUTEJIbHBIE TOCTPOEHHUS, HCCIIEN0BaTh BO3MOXHOCTb IPUMEHEHUS TeopeM U GopMya ais
peunienus 3aaag;

e  (opmynupoBaTh U I0OKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUSL.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPEeAMETOB:

®  COCTaBJISITH C UCIIOJIH30BAHUEM CBOMCTB F€OMETPUUYECKUX (DUTYP MAaTEMAaTUUECKHE MOICIH
JUTSL pEeIIeHUs] 3a7ad TMPAKTUYECKOTO XapakTepa M 3a/lad M3 CMEKHBIX JTUCIUILUIMH, HCCIICIOBATh
MOJTyYCHHBIE MOJICTN M HHTEPIIPETUPOBATH PE3y/IbTaT.
OTHouleHus

e Brangers MOHATHEM OTHONICHHUS KaK METAIPEIMETHBIM;

e CBOOOJTHO OMEPUPOBATH TMOHATHUSIMH: PABEHCTBO GUTYp, paBHbIC (UTYpPBI, PaBEHCTBO
TPEYTOJIbHUKOB, MapauIeIbHOCTh MPSMBIX, MEPICHIUKYISIPHOCTh MPSIMBIX, YIIIbl MEXIY MPSMBIMHU,
MEePHEHIUKYIISAP, HAKJIOHHAs, TMpOeKIus, mnojaodue ¢uryp, mnoAoO0HbIE (UTYPBI, TOA0O0HBIC
TPEYrOJIbHUKH;

®  HCIIOJIB30BaTh CBOMCTBA MOJOOUS M PaBEHCTBA (PUTYp MPH PEIICHUH 33/a4.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  JCIOJIB30BaTh OTHOIICHUS JIJIsl OCTPOCHUS W UCCICIOBAHHUS MATEMaTHYECKUX MOJIENICH
00BEKTOB PEabHOM KU3HH.
N3mepennsi u BbIYHCIEHHSA

e (CB000#HO omepupoBaTh MOHATUSAMHM JUIMHA, IUIOIIAJb, OOBEM, BEIMYMHA YyIJa Kak
BEJIMYMHAMM, HCIOJIb30BaTh PABHOBEIMKOCTh M PABHOCOCTABIEHHOCTh IPU pEIIEHUM 3a7ad Ha
BBIUMCIIEHUE, CAaMOCTOSATENIBHO MOJIY4YaTh M HCHOJIb30BaTh (OPMYIIbI Ul BBIYMCIEHUM IUIOIIAned U
00BEMOB UTryp, cBOOOJIHO OMEPUPOBATH IIUPOKUM HAOOpPOM (OPMYIT Ha BBIUYMCIEHUE NPU PELICHUN
CJIO’KHBIX 3aJ]ay, B TOM YMCIIE U 33Jja4 HA BBIYMCIIEHUE B KOMOMHAIMIX OKPY>KHOCTU U TPEYroJIbHUKa,
OKPY>KHOCTH ¥ YETBIPEXYTOJIbHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOSATENIbHO (POPMYIMPOBATH TMIIOTE3bI U MIPOBEPATH UX JOCTOBEPHOCTb.

B noBcegHeBHOM KU3HHM U NIPH U3YYEeHUH APYTUX PeIMETOB:

e cBOOOJIHO OMEpUPOBATh (POpMyTIaMU MPH PEIICHUH 33134 B APYTUX y4eOHBIX MpeaMeTax U
IIPU IPOBEICHUHN HEOOXOAUMBIX BBIYMCICHUN B PEAIbHOM KU3HH.
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FCOMeTpH‘leCRI/Ie MMOCTPOCHUSA

e  OmnepupoBaTh NOHATHEM HAOOPA HIIEMEHTOB, ONPEACISIONINX T€OMETPUIECKYIO PUTYPY,
e  BJaJeTh HAOOPOM METOJIOB MOCTPOCHUM LUPKYIIEM U JTMHEUKOM;
¢ I[POBOJUTH AHAIMU3 U PEAIN30BBIBATH 3TAIIbl PEIICHU 3a4a4 Ha IOCTPOEHUE.
B noBceaHeBHOM KU3HM U NIPU U3YYEHHUH JAPYIUX NIPeAMETOB:
L4 BBIIIOJIHATE MOCTPOCHUSA HA MCCTHOCTH;
®  OLEHMBATh pa3MEphl peaIbHbIX OOBEKTOB OKPYKAIOILIEr0 MUpA.
IIpeoOpazoBanus

e  OnepupoBaTh ABIKEHUAMU U peoOpa30BaHUAMU KaK METapeAMETHBIMU OHATUSAMU;

e omnepupoBaTh IOHATHEM JBWKEHUS M IpeoOpa3oBaHHus MoAo0usi a1 OOOCHOBAHUH,
CBOOOJHO BIAJETh NpPUEMaMHU IOCTPOEHUS (QUIyp C TOMOIIBIO JBMKEHUH U HpeoOpa3oBaHus
mo00us, a Tak)kKe KOMOWHAIIUSIMU IBIDKCHUH, IBIDKEHHUM U TpeoOpa3oBaHUil;

®  WCIIOJIb30BaTh CBOMCTBA ABWKEHUN M NpeoOpazoBaHUM Ui MPOBEACHUS 000CHOBAHUS U
JI0Ka3aTeNIbCTBA YTBEPKACHUN B TEOMETPHUHU U APYTUX YU€OHBIX MpPEIMETaX;

®  [0JIb30BaThCSl CBOMCTBAMU JBMKEHUH U MpeoOpa30oBaHU IPU pELIeHUH 3a/1a4.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

® [PUMEHSTh CBOWCTBA ABMKEHUN U MPUMEHSATH MOJ00UE 711 HOCTPOEHUI U BHIYMCIIECHUI.

BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

e (CB000JHO OmepHpoOBaTh MOHITHSIMH BEKTOP, CYMMa, pa3HOCTb BEKTOPOB, NMPOU3BEACHUE
BEKTOPA HA YHUCIO, CKAISPHOE MPOU3BEACHUE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH, KOOPIWHATHI
BEKTOPA;

® BJAJAETh BEKTOPHBIM M KOOPAMHATHBIM METOJIOM Ha IIJIOCKOCTH JJIsl PEIICHMs 3aJad Ha
BBIYMCIICHUE U J1I0KA3aTENIbCTBA;

® BBINOJHATh C IIOMOIIBKD BEKTOPOB M KOOPAMHAT JI0KA3aTEIbCTBO W3BECTHBIX €MY
reoMeTpuueckux (pakToB (CBOMCTBa CpelHUX JIMHUMA, TEOPEM O 3aMeyaTelIbHbIX TOYKax U T.I.) U
MOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

®  WCIIOJIb30BaTh ypaBHEHHUS (uryp uig peuieHus 3a7ad U CaMOCTOSITENIBHO COCTaBJISATh
ypaBHEHUS OTAEIbHBIX INIOCKUX QUTYD.

B noBcegHeBHOI KU3HM U NIPH M3YyYEHHUH JAPYTUX IPeAMETOB:

® WCIIOJIb30BAaTh TMOHATHUS BEKTOPOB M KOOPAWHAT Uil pELIeHUs 3adady 1o (Qu3uKe,
reorpaduu u APyruM y4eOHbIM IIpeIMeTaMm.
Hcropust maTeMaTuKu

e [loHumaTe MaremMaTUKy KakK CTPOrO OpPraHU30BAaHHYIO CHCTEMY Hay4YHbIX 3HAHUW, B
YaCTHOCTH BJIAJIETh MPEACTaBICHUSIMHU 00 aKCHOMATUYECKOM MOCTPOEHUH T€OMETPHH U TePBUYHBIMU
MPEJCTABICHUSMH O HEEBKIUIOBBIX T€OMETPUSAX;

®  paccMarpuBaTh MATEMAaTHUKy B KOHTEKCTE WCTOPUM PA3ZBUTHSA LUMBWIM3ALMU U HUCTOPUHU
pa3BUTHUSA HAyKH, IOHUMATh POJIb MaTEMATUKHU B pa3BUTUM Poccun.

Metoabl MATEMATHUKH

L4 Bnanets 3HaHUSAMH O pa3jIMuHBIX  METOHAX 000CHOBaHHMS U OIMPOBCPIKCHUA
MaT€MaTUu4YCCKUX YTBep)K,Z[CHI/Iﬁ N CaMOCTOSATCIIbHO IPUMCHSITH UX;
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e  BJAJCTh HABBIKAMM aHAIM3a YCJIOBMS 33Ja4d U OINPENEICHUS MOIXOISIIINX sl peLICHUS
3a]1a4 U3y4EHHBIX METOJ0B UM UX KOMOUHAIUI;

®  XapaKTepU30BaTh IPOU3BEICHMS UCKYCCTBA C YUETOM MaTeMaTHYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJE, UCIIOJIB30BAaTh MATEMATUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSATEILHOM TBOPYECTBE.

Conepxanue yueOHoro npeamera «VMareMaTuka

Copnep:kanue yueoHoro npeamera «MaremaTuka» B 5-6 kiaccax

HarypajabHble uncia v HyJIb
Harypa/jbHblil psii Yuce U ero cBOHCTBA
HatypanbHoe uncio, MHOKECTBO HATypalIbHBIX YUCEI U €r0 CBOMCTBA, N300pakeHNE HAaTypallbHbIX
YyyCceN TOYKAMM Ha YUCIOBOU NMpsMOM. Vcrosib30BaHUE CBOMCTB HATypaIbHbIX YHCEI IIPU PEIIEHUN
3a/1a4.
3anuch U YTeHHe HATYPAJbHBIX YHCes
Paznuune mexay nudpoit u unciaoM. Ilo3urmonHas 3anuce HaTypaabHOTO YUCIA, TOMECTHOE
3HaYeHHUE LUPPBI, pa3psabl U KJIACChl, COOTHOLLIEHHE MEX/Y ABYMS COCETHUMU Pa3psiIHBIMU
€IMHULIaMH, YTEHUE U 3aI1Ch HATYpPAJIbHbBIX YHCEIL.
Oxkpyrienue HaTypaJbHBIX YHces
Heob6xonumocTts okpyrienus. [IpaBuiio okpyrieHns HaTypalbHbIX YHCET.
CpaBHeHHe HATYPAJILHBIX YK CeJI, CPaBHEHHE ¢ yncjiom (
[TonATHE O CPAaBHEHUU YHCEIl, CPABHEHUE HATYPAIbHBIX YUCEN IPYT C APYTOM U C HYJIEM,
MaTeMaTH4ecKas 3alich CPaBHEHUH, CIOCOOBI CPaBHEHUS! YHCEIL.
JeiicTBHS ¢ HATYPAJbHBIMH YHCJIAMH
CrnoxeHue ¥ BBIYUTaHUE, KOMIIOHEHTHI CIIOKEHUS Y BBIUUTAHUSI, CBSI3b MEKy HUMH, HAX0XKJICHHUE
CYMMBI U Pa3HOCTH, UBMEHEHUE CYMMBI U Pa3HOCTH IIPU U3MEHEHUU KOMIIOHEHTOB CIIOKEHUS U
BBIYUTAHUS.
YMHOXEHUE U JAEJICHUE, KOMIIOHEHTbl YMHOEHUS U JEJICHUS], CBSI3b MEXK/y HUMH, YMHOKXEHUE U
CIIOKEHHE B CTOJIOMK, JIeJICHHE YTOJIKOM, TPOBEPKA pe3yibTara ¢ IOMOIIbIO MPUKUIKA U OOPaTHOTO
NEUCTBUSL.
[lepemecTuTENBHBIN U COYETATENbHBIA 3aKOHBI CJIOKEHHSI U YMHOKEHUS, PACIIPEACIUTENIbHBIN 3aKOH
YMHOKEHUSI OTHOCUTEJILHO CIOXKEHUS, 000CHOBAHUE Al2OPUMMO8 8bINOJIHEHUS APUPMEmUiecKux
oeticmeutl.
CreneHb ¢ HATYPaAJIbHBIM MOKa3aTeJIeM
3anuce 4Kciia B BUJIE CYMMbI Pa3psiIHbIX CJIaraéMbIX, HOPSI0K BBITOJHEHUS IEUCTBUIN B BBIPAKECHHUSX,
COJIepXKalIUX CTENEHb, BBIYMCICHUE 3HAUYEHUI BBIPAKEHU, COAEPIKALIUX CTETICHb.
Yucii0Bble BbIPAXKEHU S
UucnoBoe BEIPAKEHUE U €T0 3HAYEHUE, TOPSIOK BBIIIOIHEHUS JEUCTBUIA.

JlejieHHE ¢ 0CTATKOM
Jlenenue ¢ 0OCTaTKOM HAa MHOKECTBE HATYPaIbHBIX YHCET, CEOUCMEA OeleHUs C OCIAMKOM.
IIpakTyeckue 3a1a4u Ha JEJIEHUE C OCTATKOM.
CBoiicTBa ¥ NIPU3HAKH JJIMMOCTH
CBOICTBO IEIMMOCTH CyMMBI (pa3HocTu) Ha uucio. [Ipusznaku nenumoctw Ha 2, 3, 5, 9, 10. Ilpusnaku
oenumocmu Ha 4, 6, 8, 11. /lokazamenbcmeo npusnaxos oerumocmu. PelieHre npakTHYecKuX 3a1au ¢
MIPUMEHEHUEM ITPU3HAKOB JAE€IUMOCTH.
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Pa3no:keHue 4ynciia Ha MPOCTbIe MHOKUTETH
[IpocTble U cocTaBHBIC YUCIHA, peutemo Ipamocgena.
PaznoxeHne HaTYypabHOTO YHCIIa HA MHOKUTENH, PA3JI0KCHHIE HA TIPOCThIE MHOXKUTENU. Koauyecmao
oenumenell YUCad, AICOPUMM PAZIIOHCEHUS YUCIA HA NPOCMble MHONCUMENU, OCHOBHAs meopema
apugmemuxu.
AJredpanyeckne BbIPaKeHHs
Hcnosip3oBanne OYKB JUisi 0003HAYCHUS YHCEIl, BBIYUCICHUE 3HAYCHHS aIreOpandecKoro BIPaKCHU,
MIPUMEHEHHE ANreOpandecKuX BbIpaXE€HUH /171 3allCH CBOMCTB apu(PMETUUECKUX AEHCTBUM,
peoOpa3oBaHKe ANTeOPanIeCKIX BhIPAKEHUH.
JeanTenu U KpaTHbIe
Jlenutensb U €ro CBOWCTBA, OOIIHI IETUTENb IBYX U 00Jjiee unces, HanOOIbIIHNI OOIIH 1eTUTENb,
B3aMMHO MTPOCTHIC YHCIIA, HAXOXKCHHE HanOOJIbIIero oomero aenurens. KpaTtHoe u ero CBOCTBa,
o011ee KpaTHOE ABYX M O0Jiee Yncell, HauMEeHbIee 001ee KpaTHOE, CIIOCOObI HAX0XK ICHUS
HaWMEHBIIIETO OOIIEro KpaTHOTO.

JApodu
OO0bIKHOBEHHbIE IPO0H
Houist, yacTh, IpoOHOE YKCIIO, APpoOb. [[poOHOE UncIo Kak pe3ynbTart neiaeHus. [IpaBunsHbIie u
HEeTpaBWIbHBIE APOoOH, CMeIIaHHast Ipo0b (CMEIIaHHOE YHCIIO).
3anuch HaTypaJIbHOTO YHUCIIA B BUJE IPOOH C 3aJJaHHBIM 3HAMEHATEJIEM, IMPEOOpa30BaHUE CMEITAaHHOMN
JpoOu B HETIPABUIILHYIO APOOHL U HA00OPOT.
[IpuBenenue npoodeii k 00memy 3HamMmeHateno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.
CrnoxxeHue ¥ BRIYUTaHUE 0OBIKHOBEHHBIX APOOCH. YMHOXKEHNE U JeJICHHE 0OBIKHOBEHHBIX APOOEH.
ApubdmMeTrnueckne IeUCTBUS CO CMEIIAHHBIME IPOOSMH.
ApubdmMernueckne NeUCTBUS C APOOHBIMU YHCIIAMHU.
Cnocobvl payuonanuzayuu 8blYUCIeHUl U UX NPUMEHEHUe NPU GbINOIHEeHUU OetiCEULL.

JecsaiTuunbIe APOOH
Lenast u npoGHast yacTu necaTH4HOM apodu. [IpeoOpazoBaHue NEeCATUUHBIX Ap0oOel B 0OBIKHOBEHHbIC.
CpaBHEHHE IeCATHYHBIX JIpoOeii. ClioKeHUE M BRIYUTAHUE JECATUYHBIX ApoOeit. OKkpyrieHue
JECSITUYHBIX IpoOeil. YMHOXKEHHE U JiefIeHue AeCATUYHBIX Ipo0eil. [Ipeobpazosanue 06bIKHOBEHHBIX
Opobeii 8 decsimuunvie Opoobu. Koneunvie u beckoneunvle decsimuunvie Opoou.
OTHOmEHne ABYX YHCe
Macmitab na ninane u kapre. [Iponopuun. ColicTBa mponopiuii, npUMEHEHHE MPOMOPLUN U
OTHOIICHMI MIPH PEIICHUU 3a]ay.
Cpennee apudpmernyeckoe yuce.
Cpennee apudmernueckoe nByx uuceln. M3o0paxenue cpenHero apuMeTuyecKoro AByX 4uceln Ha
YHCIIOBOM MpsAMOii. Perienne nmpakTuieckux 3afad ¢ MpUMEHEHHUEM CpeHEero apu(MeTH4ecKoro.
Cpeonee apugmemuueckoe HeCKOIbKUX YUCEI.
IIpoueHTsI
[TonsiTre nporenTta. Beruucienre mporeHTOB OT YKCIIa U YHCIa 110 U3BECTHOMY MPOIIEHTY,
BBIPKEHUE OTHOIIEHUS B MPOIIEHTaX. Pellenne HecI0KHBIX TPAKTHUECKUX 33/1a4 C MPOIICHTAMHU.
JAunarpamMmmbl
Cronbyatbie ¥ KpyroBbie quarpammsl. Mizpneuenue nHpopMaluu u3 auarpamm. Mzobpasicenue
ouazpamm no 4Ucio8biM OAHHLIM.

PanunonajbHbIE YHCIa
IoJi0)kUTEIbHBIE U OTPHUIIATEIbHBIE YHCJIA
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N300paskenue yrcesa Ha YUCIOBOH (KOOpaAuHAaTHOW) npsimoii. CpaBHeHHEe yncen. Moyinp yncia,
reoMeTpuuecKas HHTepIpeTaus Moyl yucia. JleMcTBUs ¢ MOJI0KUTEIbHBIMU U OTPULIATEIbHBIMU
yuciamMu. MHOXECTBO LENbIX YUCEIL.
IlonsiTHe 0 panuOHANBLHOM 4McIe. [lepsuynoe npedcmasienue 0 MHOICECMBE PAYUOHATLHBIX YUCE.
JIeHCTBHS C pallMOHAIbHBIMY YHCIIAMU.

Pemenne TekcToBbIX 3a1a4
Eaununsl u3mMepeHuii: AuHBL, IUI0IIA1, 00bEMA, MAacChl, BpDEMEHH, CKOPOCTH. 3aBUCUMOCTH MEX LY
€MHULIAMU U3MEPEHUS KaXK101 BEJIMYMHBI. 3aBUCUMOCTH MEX/1y BEIMYMHAMU: CKOPOCTb, BPEMS,
paccTosiHUE; IPOU3BOUTENBLHOCTD, BpEMS, pab0Ta; 1IeHa, KOJIMYECTBO, CTOUMOCTb.
3agaum Ha Bce apuMeTHUECKUE TeHCTBUS
Pemenue 3a1ay Ha Hax0XJAEHUE YaCTH YKCIIa M YUCIIa IO €ro yacTu. Perienne 3a1a4 Ha IPOLEHTHI U
noJsia. [IppuMeHenne nponopuuii Ipy penieHuy 3a1a4.
Jlornueckue 3axaumn
Pemienne HeCIOXKHBIX JIOTUUECKUX 3a/1ad. Peutenue no2uueckux 3a0ay ¢ nomMowbio 2pagos, mabauy.
OcHoBHbIE MeTO/IbI pellieHUs] TEKCTOBBIX 3a1a4:
apudmeTnyeckuii, nepedop BapuaHTOB.

Harasinnast reomerpust
Ourypsl B okpyxatoiem mupe. Harnsaneie npeacrapinenus o Gurypax Ha MIIOCKOCTH: IpsiMasi,
OTpE30K, JIyd, yroJl, JoMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, KpyT. YeTbIpeXyroJbHUK,
MPSIMOYTOJIbHUK, KBapaT. TpeyrojbHUK, 68106l mpey20ibHuKos. Ilpasunvhvie MHO20Y20IbHUKU.
N3o0paxeHne 0CHOBHBIX TeOMETPUIECKUX PUryp. Bzaumnoe pacnonosicenue 08yx npsamvix, 08yxX
OKPYIHCHOCMEU, NPAMOU U OKpYHcHocmu. [InuHa oTpe3ka, JoMaHoW. EAMHUIIBI U3MEpEHUs IJIUHBI.
[Toctpoenne oTpeska 3aganHou iuHbl. Bunel yrinos. ['pagycHas mepa yria. M3mepenne u
IIOCTPOCHHE YIJIOB C MOMOLIBIO TPAHCIOPTHUPA.
Ilepumetp MHOroyroasHuka. [lonarue niaomany Gurypsl; eqMHULBI U3MepeHus miomanay. Ihnomans
IpSIMOYTOJIbHMKA, KBazpaTa. [IpubinmkenHoe n3MepeHue miomaan Guryp Ha Kjaeryaroi oymare.
Pasnosenukue gucypeoi.
Harnsanele npeacraBieHus o MpOCTPAHCTBEHHBIX (Urypax: Ky0, napasuienenumnes, npusma,
nupamua, map, cgepa, Konyc, nuianHap. M3o0paxenue npoctpaHcTBeHHbIX GUryp. [lpumepoi
ceuenuti. Mnozoepannuxu. IIpasunvrvie muococpannuku. 1IpuMepsl pa3BepTOK MHOTOTPaHHUKOB,
LUIMHIPA U KOHYCA.
[Tonsitue o6bema; equHULBI 00beMa. OOBEM MPSIMOYTOJILHOTO NapajlieNenunesa, Kyoa.
ITonsitue o paBeHcTBe uryp. LleHTpanbHast, oceBas U 3epkaivhas cummeTpun. M3o0paxenue
CUMMETPHUYHBIX (QUTYD.
Pemienune npakTuueckux 3ajay ¢ IpUMEHEHHEM IIPOCTEHIINX CBOMCTB QUryp.

Hcropust MmaTeMaTuKku
Tlosgnenue yugp, 6yxe, uepoenughos 6 npoyecce cuéma u pacnpeoeneHusi npoOyKmoe na Jlpesrem
Brusicnem Bocmoke. Ceazv ¢ Heonumuueckou pesontoyueu.
Pooicoenue wecmuoecamepuunoii cucmemul cuucaenus. Ilosgnenue decamuynou 3anucu yucei.
Pooicoenue u pazsumue apugpmemuxu namypanonvix uucen. HOK, HOJJ, npocmule uucna. Pewemo
Opamocgena.
Tlosgnenue Hynsa u ompuyamenvuslx yucen ¢ mamemamuxe opesnocmu. Ponv Juogpanma. Ilouemy

(-1)(~1) = +17

Jpobu 6 Basunone, Ecunme, Pume. Omxpoimue decamuunvix opodeti. Cmapunnvle cucmemul mep.

Hecamuunvie Opodou u mempuuecxas cucmema mep. JI. Macrnuykuil.
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Conep:xkanue yue0Horo npeamera «MaremaTtuka» B 7-9 kiaaccax
Aureopa

Yucaa
PanuonanbHbIe YncIa
MHo03xecTBO palnoHaIbHBIX ynced. CpaBHEHNE PALlMOHAIBHBIX YKcel. JIefiCTBUS ¢ paMoHaIbHBIMU
yuciamu. [lpeocmasienue payuonaibHo20 YUcia 0ecsimuyHol 0poosio.
HppanuoHajbHble YHCIA
[Tonatne nppanuonansHOro yncna. PacnosnaBanue nppannoHanbHbIX yucedl. [Ipumepsr

JI0Ka3aTenbeTB B anredpe. MppannoHambsHOCTb qncnay?2 . [Tpumenenue B reomerpun. Cpasnenue
uppayuoHanbHulx yucel. MHodxxcecmseo 0elcmeumenbHbiX Yuce.

ToxknecTBeHHbIE IPe0OPaA30BaAHUSA
YucaoBble 1 0yKBeHHbIE BbIPA:KEHHA
Bripaxxenue ¢ nepemeHHol. 3HaueHue BbhIpaxkeHus. [locTaHOBKA BBIPAYKEHUI BMECTO IEPEMEHH bIX.
Leabie BbIpaeHUs
CreneHs ¢ HaTypalbHBIM MOKa3aTesneM U e€ cBoiicTBa. [IpeobpazoBanus BeIpaKeHHA, COIEPKAIINX
CTETICHH C HATYPAIbHBIM ITOKa3aTeNIeM.
OnHouseH, MHOTOWIeH. J[eHCTBUS ¢ OTHOWIEHAMH U MHOTOWICHAMH (CJI0KCHUE, BRIYATAHHE,
yMHOXeHHe). POpMyITbI COKPAIEHHOTO YMHOKEHHUS: pa3HOCTh KBaJJpaTOB, KBaJpaT CYMMBI
pasHocTH. Pa3nojkeHne MHOrouYIeHa Ha MHOXKUTENN: BEIHECEHHE OOLIEr0 MHOKHUTES 32 CKOOKH,
2PYNNUPOBKA, NpumMeHeHue hopmyi COKpauéHHo2o ymHoxcenus. Keaopamuulii mpéxunen,
PasnodiceHue KeaopamHo20 mpexuieHa Ha MHOMCUMENU.
JApoOHo-pannoHabHbIe BbIPAKEHUS
Cremnens ¢ menbM niokasareneM. [IpeoOpazoBanue qpoOHO-THHEHHBIX BEIPAKEHUM: CIIOKCHHE,
YMHOXXCHHE, JIeJICHUE. A1eebpauueckas 0poow. JJonycmumole 3HAYeHUsL NePEeMEHHbIX 8 OPOOHO-
payuonanbusix evipadicenusx. Coxkpauwjenue areedpauneckux opooetl. Ilpusedenue ancebpauyeckux
Opobeii k 0bwemy 3namenamento. [eiicmeaus ¢ areeopauyeckumu Opoosamu: Clodicerue, 8bluumanue,
VMHOdMCEHUe, OelleHue, 8036e0eHUe 8 CINeneHb.
IIpeobpazosanue svipadicenuil, COOEPIHCAUUX 3HAK MOOYJIAL.
KBagpaTrHble KopHH
Apudmernueckuii KBaJipaTHbIN KOpeHb. [IpeoOpa3oBanue BbIpaxeHM, COAepKAIINX KBaIpaTHbIE
KOPHH: YMHO>KEHUE, JIeJICHUE, BBIHECEHNE MHOKUTEIS U3-TI0]] 3HAKa KOPHS, 8HeCeHUe MHONICUMels
100 3HAK KOPHAL.

YpaBHeHNs 1 HEPAaBEHCTBA
PaBencrBa
UYucnoBoe paBeHCTBO. CBOICTBA YMCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.
YpaBHeHust
[TonsiTie ypaBHEHUs U KOPHSI ypaBHeHUs. [Ipedcmasnenue o pagnocurbHocmu ypasrwenui. Ooracme
onpeoeneHus ypagHerus (061acms 0ONYCMUMbIX 3HAYEHUl NepeMeHHO).
JInuneiiHOe ypaBHEHHE M €r0 KOPHH
Pemienue nuHelHbIX ypaBHEeHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuvecmeo xopuet
JUHEUH020 ypasHenus. Pewenue Tunelnbix ypasHeHuti ¢ napamempom.
KBaapaTHoe ypaBHeHHe H €r0 KOPHH
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Ksagparusie ypaBuenusi. Henosnbie kBajpaTHble ypaBHEHUA. [JUCKpUMHUHAHT KBaPaTHOTO
ypaBHeHus. Popmyna KOpHEHR KBagpaTHOro ypaBHeHuUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Pemienue KBapaTHBIX YPaBHEHHN: UCIIOIB30BaHUE (DOPMYIIBI TSI HAXOXKICHUS
KOPHEH, epaguueckuti Memoo peuleHus, paziodceHue Ha MHO*CUMeNU, no0bop KOpHeli ¢
ucnov3osanuem meopemvl Buema. Konuuecmso kopueu K6aopamuo2o ypasHeHus 6 3a8Ucumocmu om
e2o ouckpumunanma. buxeaopammnule ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U KEBAOPAMHDBIM.
Keaopammnuie ypasnenus c napamemponm.

JApoOHo-paunoHaIbHbIe YPABHEHUS

Pemrenne npocreitmmx ApoOHO-TMHENHBIX YpaBHEHUN. Peuwenue OpooHO-payuoHaIbHbiX YPAGHEHUI.
Memoowi pewienus ypasneHnuii: Memoobl pagHOCUTbHBIX NPeoOPa308aHull, Memoo 3aMeHbl
nepemeHnnou, epaguyeckuil memoo. HMcnonv3osanue c80ucme YyHKyull npu peueHuu ypasHeHull.

ITpocmetiuue uppayuonansuvle ypasnenus suda (| f (x)=a, /f(x) =, lg(x).

Vpaenenus euoa x" = a .Ypasnenus 6 yenvix uuciax.

CucremMbl ypaBHeHH i

VYpaBHeHHE ¢ 1ByMs NIepeMEHHbIMU. JINHEWHOE ypaBHEHHE C IBYMs IIEPEMEHHBIMU. [Ipamas kak
epaguueckas uHmepnpemayus IUHeUH020 YpAaeHeHUs ¢ 08YMs NepeMeHHbIMU.

[TonaTHe cucteMsl ypaBHEHHI. Penienne cucremMsl ypaBHEHMI.

MeTopl perieHus] CUCTEM JIMHEHHBIX YPaBHEHHUM C IBYMS TIEPEMEHHBIMHA: epaghuieckuii Memoo,
Memoo CodCeHUsl, METO/T TI0ICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrTBa

Uucnosbie HepaBeHCTBa. CBOKCTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeyInBOCTA HEPABEHCTB,
[P 33JIaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCTBA. QOiacmb onpedeneHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePeMEHHOLL).

Penrenne nuHeNHbIX HEPABEHCTB.

Ksaopamnoe nepagencmeo u e2o pewenus. Pewienue k6aopamuvix HepageHCcmas. UCHOIb308aHUE
ce0UCme u epagura KeaopamudHou GyHKYuU, Memoo UHMepeaios. 3anucey peueHus KeaopamHo2o
HepaseHcmaa.

Pewenue yenvix u 0pobHO-payuoHanbHbIX HEPABEHCNE MEeMmOOOM UHMEPBAILOS.

CucreMbl HEpaBEHCTB

Cucrembl HEpaBEHCTB C OJJHOU NEPEMEHHOM. Perienne cucteM HEpaBeHCTB € OJITHOM IEPEMEHHOM:
TUHENHBIX, kgaopamuuix. 1300paXkeHue peleHns CUCTEMbl HEPABEHCTB HA YUCIIOBON MPSIMO. 3anuch
pelIeHus: CUCTEMbI HEPABEHCTB.

DyHKUUH
IHonsitue pyHKkunu
JlexapTOBBbI KOOPAUHATBI HA MIIOCKOCTH. DOPMUPOBAHKE NIPEACTABICHUN O METAIPEAMETHOM TIOHATUH
«koopauHATh». CriocoObl 3a1aHus PYHKIMH: aHATUTHYEeCKUH, rpaduyeckuii, Tabnuunblil. ['padpux
¢bynkuuu. [Ipumeps! GyHKIUH, MOTydyaeMbIX B IPOIecce UCCIEeI0BAHUS PA3IUUHBIX peabHbIX
MIPOIIECCOB U peleHus 3a1au. 3HaueHue GyHkuuu B Touke. CBoicTBa QpyHKIMHA: 007aCTh
OIIPENEICHUS, MHOKECTBO 3HAYCHUH, HYJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
4éMHOCMb/HeYEéMHOCMb, TIPOMEXKYTKH BO3pacTaHUs U yObIBaHUs, HAaMOOJIbIlIee U HAaMEHBbIIIee
3HaveHus. MccnenoBanue GyHKIMH 10 €€ Trpaduky.
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IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3adannvie pynkyuu.

JIuneiiHasa pyHKUusA

CoiicTBa u rpaduk auHelHOM GyHKIMU. YTI0BOK K03(dunment npsamoii. Pacionosxenue rpaduka
JTUHEWHOU (YHKINHU B 3aBUCHMOCTH OT €€ yrII0BOTO KO3 (HUIMEHTa i CBOOOIHOTO YJICHA.
Haxooicoenue kosgp@uyuenmos aunetinou GyHKyuu no 3a0AHHbIM YCI0BUIM. NPOXOAHCOeHUe NPIMOLL
yepes 08e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU Yepe3 OAHHYI0 MOUKY U
napaniebHol OaHHOU NPSAMOU.

Keaaparnunas pyHkuus
CaoiicTtBa u rpaduk kBaapaTudHo Qyukuuu (mapadona). [locmpoenue epaghuka k6adpamuyHot
@ynxyuu no mouxkam. Haxoxxnenue Hynen KBaapaTUIHON PYHKIIUH, MHOHMCECMBA 3HAYEHU,
NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMEHCYMKOE MOHOMOHHOCMU.
OOpaTHasi NPONOPUNOHATBHOCTH

CpoiicTBa GyHKINH Y = K . 'unepbomna.
X

I'pagpuku ¢ynxuuii. Ilpeoopazosanue epapura ynkyuu Yy = f(X) ora nocmpoenus epaghuxos
@yuxyuii suoa y = af (kx+b)+c.

. k
I'pachuxu Gpynxyuii y:a+—b, y=~/x,y=%x, y=|x|.
X+

IHocenoBaTeIbHOCTH M NPOrPECCHH
Yucnosas nocneaoBaTeNnbHOCTh. [I[puMepsl YMCIOBBIX MOCIEA0BATENBHOCTEN. beckoHeuHbIe
MOCJIeI0BATENILHOCTH. ApudMeTHdeckas mporpeccus u e€ cBoicTsa. ['eomeTpuieckast mporpeccusi.
Dopmyna obuje2o uneHa u CymMmol 1 NEPEbIX YIeH08 apughmemuyeckol u 2eoMempuyecKo
npoepeccutl. Cxoosauascs 2eomempuyeckas npo2peccus.

Pelnenue TeKCcTOBBIX 32424
3anayu Ha Bce apudmMeTHYeCKHUE el CTBUS
Pemenue TekcToBbIX 3a7au apudmeTnueckuM crocobom. Mcnonb3oBanue Tabaul, cxem, yepTexei,
JPYTUX CPEACTB IIPEACTABICHUS JAHHBIX, IPU PELICHUU 33]1a4H.
3anayu HA ABUKeHHE, Pa00Ty M MOKYIIKH
AHanu3 BO3MOKHBIX CUTYaIlMil B3aHMHOTO PACIOJIOKEHUsI 0OBEKTOB MPU UX JBUKCHHH,
COOTHOIIIEHUSI 00bEMOB BHITIOTHSAEMBIX padOT IPU COBMECTHOM padoTe.
3agaum HA YACTH, 10JIM, HIPOLEHTHI
Pemrenue 3a1au Ha HaXOXKAEHUE YACTH YKCIIA U YUCTA 110 €ro YyacTu. Pemenue 3a1a4 Ha NPOLEHTHI U
nosid. [IpuMeHeHre nponopuuii Ipy peuieHuy 3aad.
Jloruyeckue 3agaum
Pemenue norndeckux 3anad. PeuieHue 102Uuteckux 3a0ad ¢ nomMowsbto epagos, mabauy.
OcHoBHbIE MeTO/IbI pellieHHs TEKCTOBBIX 3aJa4: apudMeTndeckuii, anreOpanyeckuit, mepedop
BapHaHTOB. [lepsuunvie npedcmasienus 0 Opyeux Memooax peulenus 3a0ay (2eomempuieckue u
epaghuueckue memoovt).
CraTucTHKAa U Teopusi BepOSITHOCTEH
Crarucruka
TabnuuHoe u rpaduueckoe MpecTaBlieHne JaHHBIX, CTOI0YaThIe U KPYTrOBbIE TUarpaMMbl, rpaduKw,
MPUMEHEHHE JHarpamMM U rpa(uKoB JUTsl ONUCAHKS 3aBUCUMOCTEH peabHBIX BEIUYNH, U3BJICUCHHE
uHpopManuu U3 TabIuIl, quarpamm U rpagukoB. OnucaTeNbHBIE CTATUCTHYECKHUE MTOKA3aTEH
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YHCIIOBBIX HAOOPOB: cpenHee apudmeTnieckoe, meouara, HaubOIbIIEee U HAMMEHBIIIee 3HAYCHUSI.
Mepsl pacceuBaHus: pa3Max, oucnepcus u cmanoapmuoe omkionerue. CiaydaitHasi U3MEHYHUBOCTb.
W3MeHunBOCTh pU U3MEpEHUsIX. Pewaiowue npasuna. 3aKkOHOMEPHOCIU 8 USMEHYUBLIX 8ETUYUHAX.
Cayuaiinbie coObITHS
CrnydaiiHble OTIBITHI (3KCIIEPUMEHTHI ), IEMEHTapHbIE CITydaiiHbie COOBITHS (MCX0b1). BepositHOCTH
AJIeMEHTapHbIX COObITUI. COOBITHA B CITy4alHbIX SKCIIEPUMEHTAX U OJIaronpusTCTBYIOLIUE
aJIeMEHTapHbIe COOBITHA. BeposiTHOCTH ci1ydailHbIX cOObITHI. OIBITH C pABHOBO3MOKHBIMU
3JIEeMEHTapHbIMU COOBITUAMHU. Kitaccuueckre BEpOSTHOCTHBIE ONBITHI C UCIIOJIB30BAHUEM MOHET,
KyOHUKOB. /Ipedcmasnenue codbimuii ¢ nomowwto ouacpamm Iinepa. [lpomusononodicuvie codvimus,
00vedunenue u nepecevenue coovimuil. Ilpasuno croxcenus seposmuocmett. Cayuatinwlil 6b100p.
IIpeocmasnenue sxcnepumenma 6 gude depesa. Hezasucumole cobbimus. Ymnoowcenue seposimnocmeti
Hezasucumwvlx coovimuil. [locnedosamenvhule nezagucumvle ucnvimanus. Ilpencrasienue o
HE3aBHCHMBIX COOBITUSX B KU3HU.
Dnemenmovl KOMoOUHaAmMOpUKuU
IIpasuno ymuoscenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuii. Popmyna
yucna couvemanuil. Tpeyzonvuux Ilackans. Onvimol ¢ OONLUUM YUCTOM PABHOBO3MONHCHBIX
I/IeMeHMapHbIX codblmull. Buluucnenue eeposmnocmetl 6 onblmax ¢ npUMeHeHuem KOMOUHAMOPHbBIX
Gdopmyn. Ucneimanus bepuynnu. Ycenex u neyoaua. Bepossmnocmu coovimutl 6 cepuu ucnvblmaHuti
bepuynnu.
Cnyuaiinvle eenuuunsl
3Hakomcmeo co cayuauHbiMU 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CIYYAUHbIX 8ETUYUH.
Pacnpeoenenue seposmnocmeti. Mamemamuueckoe osxcudanue. Ceolicmea mamemamuiecko2o
odrcuoanus. Ilonamue o 3akone 6orvuux yucen. Msmepenue eeposmuocmei. Ilpumenenue 3axona
OOnbUIUX YUCeN 8 COYUONO2ULU, CMPAXO0BAHUU, 8 30PABOOXPAHEeHUU, obechedyenuy Oe30nacHocmu
HaceleHUs 8 Ype38blualiHblX CUMYAYUSIX.

I'eomerpus
I'eomerpuueckne purypnl
@urypsl B reoMeTpHU H B OKPY:KAaK01eM MHUpe
I'eomerpuueckas ¢urypa. PopMupoBaHue IpeICTaBICHUNA 0 METAIIPEIMETHOM MOHATHH «(PUTYPay.
Touka, TMHUSA, OTPE30K, MpsAMasd, JIyd, JJOMaHas, INIOCKOCTh, YIoJl, OuCCeKTpHca yria u e€ CBOICTBa,
BU/IbI YTJIOB, MHOTOYT'OJILHUKH, KPYT.
OceBas cummeTpus reomerpudeckux ¢uryp. LlenTpanbHas cMMMeETpUsi TEOMETPUYECKUX (PUTYD.
MHOroyroJibHUKHU
MHOTOYroNBbHUK, €ro 3JIEMEHTHI U €T0 CBOKCTBA. Pacro3HaBaHie HEKOTOPHIX MHOTOYTOJIbHUKOB.
Buinyxnvie u negvinyxivie mrozoyeonvruxu. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
Tpeyronbauku. Beicota, Mmeaunana, 6uccekTpuca, CpeiHss JUHUS TpeyroJibHuKa. PaBHOOEIpEeHHBII
TPEYroJbHUK, €r0 CBOMCTBA U NPU3HAKU. PABHOCTOPOHHUN TpeyroiabHUK. [IpsAMOYyroyibHbIN,
OCTPOYTOJIbHBIN, TYIOYTOJIbHBIN TPEYrOJbHUKHU. BHEemHME yribl TpeyrojibHuka. HepaBeHCTBO
TPEYroJabHUKA.
Yerbipéxyronpuuku. [lapamienorpamm, poM0O, MpsSsMOYrOIbHUK, KBaApaT, Tpamnelus, paBHOOepeHHas
Tpanenus. CBOMCTBA U MPU3HAKY MapajienorpaMma, pomoa, MpsiMOyroJibHUKa, KBaJpaTa.
OKpyXHOCTB, KPYT
OKpy»XHOCTb, KPYT, UX 3JIEMEHTBI U CBOMCTBA; LIEHTpaJIbHbIE U BIMCAHHBIE yIibl. KacatenbHas u
cexywjas K OKpY>KHOCTH, ux ceoticmea. BrincanHble M ONMCaHHBIE OKPY>KHOCTH JIJIsl TPEYTOJIbHUKOB,
4emvIpEXy201bHUKO8, NPABUNLHBIX MHO20Y20bHUKOS.
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I'eomeTpuueckue ¢purypsl B npocTpaHcTBe (00bEMHBIE TeJa)
MHnozoepannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOS C PA3HbIM NOJOJICEHUEM U KOIUYEeCMBOM
epaneu. llepBudHbIe IPEICTABICHUS O TUPaMUJIE, MapajulesenuIese, npusme, chepe, mape,
HWIMHAPE, KOHYCE, UX AJIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.
OTHOmEHNSs
PagencrBo puryp
CpoiicTBa paBHBIX TPEYrOJbHUKOB. [Ipu3HaKK paBEeHCTBA TPEYrOJbHUKOB.
IMapanieJbHOCTh NPSAMBIX
[Ipu3Haky u cBOMCTBa NapajUIeNbHBIX NPSAMbIX. AKcuoma napannersnocmu Eexiuoa. Teopema
Daneca.
IlepnenauKkyJasipHble NPAMbIE
[Ipsimoii yroa. [epnenaukynsp k npsamoii. Hakinonnas, npoeknus. CepeMHHBIN NepIEeHANKYISIpP K
otpe3ky. Ceoticmea u npusHaKu nepneHOUKYIAPHOCMU.
Ilooobue
IIponopyuonanvrvie ompesku, nooodue guzyp. Ilooobnvie mpeyeonvuuxu. Ilpuznaxu noooous.
B3anMHoe pacnoJioxkeHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.
HN3mepeHus u BbIYMCIEHUS
Beanunnbi
[Tonstue Benuunnbl. nuna. U3mepenne miunbl. Equnuibel nusmepenus 1iHbl. Bennuunna yria.
I'pamycnas mepa yria.
[TonsaTue o momaau mIockoi ¢purypsl u e€ cpoiicTBax. Mi3mepenue miommanei. EquHuIipl usMepenus
TIJIOILATH.
[IpencraBnenune 06 06bEéMe u ero cBoiictBax. 3mepenne o0béma. Enuanibl namMmepenust 00bEMOB.
HN3mepeHus U BbIYMCICHUSA
HNHCTpyMEHTHI 11 U3MEPEHUN 1 TTOCTPOCHUI; N3MEPEHHUE U BBIYUCIICHUE YTIIOB, JUTHH (PACCTOSHUN),
wiomaael. Tpuronomerpuyeckue GyHKIUU OCTPOTO YIila B IPSIMOYTOJILHOM TPEYroJIbHUKE
Tpuconomempuueckue gyukyuy myno2o yena. Beraucienue 31eMeHTOB TPEYroJIbHUKOB C
HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLIEHHU. DOPMYIIbI IJI0IIAIA TPEYrOJIbHHKA,
napajuiesiorpaMmma M €ro 4aCTHBIX BUJOB, (POPMYIIbI JJTMHBI OKPYKHOCTH U TUIOIIAU KpyTa.
CpaBHeHue ¥ BeruucieHue miomnaaeit. Teopema Iludaropa. Teopema cunycos. Teopema xocunycos.
Paccrosinus
Paccrosinne Mexay Toukamu. PacctosiHue OT TOUKU 710 IpSAMON. PaccmosiHue medcoy guypamu.
I'eomeTpnueckue nocTpoeHnst
I'eoMeTpuueckre MOCTPOCHUS IS UIUTFOCTPAIIMH CBOMCTB T€OMETPUUYECKUX (puryp.
HNHCcTpyMeHTHI 11 IOCTPOEHUI: HUPKYJIb, TUHENKA, YTOJIbHUK. [Ipocmetiwiue nocmpoenus yupkyiem
U TUHeNIKOU. NOCMpOeHUe OUCCEKMPUCDL Y2id, NEPReHOUKYIAPA K NPAMOU, Veld, paeHO20 OAHHOMY,
Ilocmpoenue mpey2orbHUKO8 NO MPEM CIOPOHAM, 08YM CHIOPOHAM U Yelly Me#cOy HUMU, CHOPOHE U
08YM NPUNEAHCAUUM K Hell YelaM.
enenue ompesxa 6 0aHHOM OMHOULEHUU.
I'eomeTpuyeckue npeodpasoBanus
IIpeoOpa3oBanus
[Tonsitre npeoOpazoBanust. [IpencraBieHne o MeTarpeIMETHOM MOHSATHH «IIPEe0Opa3OBaHUE).
Ilooobue.
JABunkenust
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OceBas u LIEHTpaJlbHas CUMMETPUSL, N08OPOM U nApailenbHblil neperoc. Kombunayuu oeudcenuii na
NJIOCKOCMU U UX C8OUCEA.

BexkTopbl M KOOPAMHATHI HA MJIOCKOCTH
BexTopbl
[lonsiTie BekTOpa, IEHCTBUS Ha/l BEKTOPAMM, UCIIOJIb30BAHUE BEKTOPOB B (PU3HKE, pasnodiceHue
8eKmopa Ha cocmassouwue, CKauapHoe npousseoeHue.
Koopaunartsi
OcCHOBHBIE IOHATHUS, KOOPOUHAMbL 8EKMOPA, paccmosiHue medxcoy moukamu. Koopounamer cepeounsi
ompeska. Ypasnenus guzyp.
Ipumenenue 6ekmopoe u KOOpOUHam 015 peueHusi RPOCMEUUX 2eOMeMPUUECKUX 3a0aY.

HcTopusi MaTeMaTUKHU
Bosuuxnosenue mamemamuku xax nayku, smanwl eé€ pazsumus. OcHogHble pazoenbl MamemMamuKu.
Buioarowuecs mamemamuxu u ux 6xnao 6 pazeumue HayKu.
beckoneunocmv mnooscecmea npocmuix uucen. Yucna u onunvl ompesxkos. PayuonanbHule yucia.
Ilompebrnocmo 6 uppayuonanvueix yucaax. lllkona Iughazopa
3apoorcoenue aneeopol 6 Hedpax apupmemuxu. Ane - Xopezmu. Poscoenue 6yK8eHHOU CUMBOIUKU.
I1.@epma, @. Buem, P. /lexapm. Hcmopus sonpoca o Haxoxcoenuu ¢hopmyn Koprel areeopaudecKux
ypaeHenuii cmenerelti, bonvuiux yemoipéx. H. Tapmanwes, /. Kapoano, HX. A6enwv, .1 anya.
llosasnenue memooa koopounam, no360A10We20 NEPesoOUmsb 2eoMempuiecKue 00beKmol Ha A3bIK
aneeopuwl. llossnenue epaguxos hynkyuii. P. [lexapm, I1. @epma. [Ipumepovl paznuunvlx cucmem
KOOpOuHam.
3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, wucia Puoonawyu. 3a0aua o waxmamHou
oocke. Cxooumocms 2eoMempuieckoll npozpeccuu.
Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, asapmuule uepwl. I1. @epma, b.Ilackanw, A.
bepuynnu, A.H.Konmozopos.
Om 3emnedenusn k ceomempuu. Ilughazop u eco wxona. @anec, Apxumed. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvHvix MHo20y20nbHUKO08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus uucna w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep, H.U. Jlobauesckuii. Mcmopust
nAmMo20 nocmynama.
T'eomempus u uckycemeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYHCAIOUWE20 MUPA.
Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcaeop, Ipamocghen u Apucmapx o pasmepax
Jhynwt, 3emnu u Connya. Paccmosanus om 3emnu 0o Jlyuwt u Connya. M3mepenue paccmosauus om
3emnu 0o Mapca.
Ponv poccutickux yuénvix 6 passumuu mamemamuxu: JI. Dunep. H U.Jlobauesckui, I1.J1. Yeovrues, C.
Kosanesckas, A.H.Koamoeopos.
Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuueckux u Ha8UAYUOHHbIX HAYK,
paszsumue poccutickoeo gpnoma, A.H.Kpwinoe Kocmuueckas npoepamma u M.B.Kenowviuu.

TemaTuyeckoe NVIAHKPOBAHUE € YKA3aHHEM KOJIMYECTBA YaCOB, OTBOJAMMBbIX HA OCBOCHHE
Ka:KJI0H TeMbl.

S KJace
Ne
Tema KonuuecTBo 4yacoB
\n
1. HarypanbHble uncia u HyJb. 46 4Jacos.
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32 4acos.

2. W3mepenue BenuuuH.

3. JlenuMoCTh HaTypaibHbIX YUCEIL. 19 gacos.

4. OOBIKHOBEHHBIE APOOH. 65 Jacos.

5. IToBTOpEHHE. 13 yacos.

6 KJ1acc

Ne
i Tema KousmmuecTBo yacos.
1. OTHo1eHus, MPONOPLUH, TIPOLEHTHI. 29 vacos.

2. Llenpre uncna. 34 gaca.

3. PannonanpHble yncIa. 40 yacos

4, Jecstuunbie npoou. 32 ygaca.

5. | OOBIKHOBEHHbIE U AECATUYHBIE APOOU. 25 4acos.

6. [ToBTOpEHMUE. 15 gacos.

7 kjaacc. Aareopa.

Ne
i Tema KonnuecTBo 4acos.
1. JlelicTBUTENIbHBIEC YHCIIA. 18 vacos.
2. Anrebpanueckue BhIpaXKeHHUS. 63 yaca.
3. JluneiitHoe ypaBHEHHE U €r0 KOPHH. 18 gacos.
4. IloBTOpenue kypca anreOpsl 7 Kiiacca. 3 yaca.

7 kaacc. 'eomerpusi.
Ne
Tema KonnuecTBo 4acos.

\n

1. HauanbHble reoMeTpuiecKkue CBEICHHUS. 13 yacos.

2. TpeyroJbHUKH. 31 yac.

3. OKpYXHOCTb. 17 gacos.

4, [ToBTOpEHME. 7 4acos.
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