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HosicHuTeIbHASA 3aNIUCKA
Jlannas pabouas nmporpamma yueOHOro npeamera «l'eoMeTpusi» cocTaBiieHa

B COOTBETCTBHUH C:

- Oenepa’dbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEeNbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO
oOpa3oBaHUs, YTBEPKIEHHBIM TpHKa3oM MuHuUCTepcTBa 00pa3oBaHHsl W Hayku Poccuiickoi
Oenepann ot 17nexkabpss 2010 roma No 1897 «OO0 yTBEep)KICHHMH W BBEIACHHUU B JICHCTBUE
(denepaabHOro rOCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa OCHOBHOT'O 00IIero 0Opa3oBaHus» (B
NEeHCTBYIOLIEH peaKkiun);

¢ y4éTom:

- IlpumepHOli OCHOBHOI 00pa30BATENBbHOM MPOrpaMMbl OCHOBHOTO OOILEro 0Opa3oBaHMUS,
0J100peHHON (eepaIbHBIM  Y4eOHO-METOAMYECKUM OOBEAUHEHHEM 1O O00IeMy O0Opa30BaHHIO
(mpotokoin 3acenanus ot 8.04.2015 Ne 1/15)

MartemaTuka SBISETCS OJHUM M3 OMOPHBIX MIKOJBHBIX MpeaMETOB. MaTeMaTHUECKUe 3HAHUS U
YMEHHUS HEOOXOMUMBI A M3y4eHHUs anreOpbl U T€OMETPHHM B CTapIIMX Kiaccax, a Takke s
W3YYCHUS CMEXHBIX TUCIUTUINH.

Kypc anre6ps1 B 7 - 9 kaccax HanmpaBJICH HAa TOCTHYKCHHUE CIICTYIOIINX IETIeH:

— OBJIaJICHUE CHCTEMOI MaTeMaTH4YeCKUX 3HaHUN M YMEHHH, HeOOXOIUMBIX JJI MPUMEHEHUS B
MPAKTUYECKON JACSITEILHOCTH, U3YUEHUSI CMEXKHBIX JUCIUILINH, MPOIOJDKEHUS 00pa3oBaHUS;

— WHTEJUICKTYaJIbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOJHUMBIX UYEIOBEKY
JUTSI TIOJTHOLIEHHOM JKU3HHU B COBPEMEHHOM O0IIIEeCTBE, CBOMCTBEHHBIX MAaTEMATHUECKON IEATeIbHOCTH:
SCHOCTH M TOYHOCTH MBICIIM, KPUTHYHOCTH MBIIUICHUS, WHTYUIUHU, JIOTHUYECKOTO MBIILICHUS,
AJIEMEHTOB AJITOPUTMHUYECKONW KYIbTYpbl, MPOCTPAHCTBEHHBIX IMPEICTaBICHHUM, CIIOCOOHOCTU K
MPEO0JICHUIO TPYAHOCTEN;

— (opMupoBaHUE TIPEJICTABICHUNA 00 WIESIX W METOJIaX MAaTEMATHKH KaK YHUBEPCAILHOTO S3bIKa
HAyKH U TEXHHUKH, CPEJICTBA MOICIUPOBAHUS SBIICHUI U ITPOLIECCOB;

— BOCIIUTAaHUE KYJIbTYPhI TMYHOCTH, OTHOIICHUSI K MATEMAaTHKE KaK K 9acTH OOIIeUeoBeUYeCKOn
KYJIbTYPBI, UTPAIOIIEH 0CO0YIO0 POJb B OOIIIECTBEHHOM Pa3BUTHH,

— ¢opmupoBaHrue (QYHKIIMOHAIBHONH TPaMOTHOCTU - YMEHUH BOCIPHUHHMATH M aHAIH3UPOBATH
nH(bOpMalIKIo, MPECTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX
pEaNbHBIX 3aBUCHMOCTEH, MPOU3BOIUTH MPOCTCHINTNE BEPOSATHOCTHBIC PAaCUCThI;

— (opMupoBaHUE TIPEACTABICHUS O COBPEMEHHOW KapTHHE MUpPa M METOJIaX €ro MCCIEIOBaHMUS,
(dbopMUpOBaHHE MOHUMAHKUE POJIM CTATUCTHKU KaK MCTOYHHMKA COLMATIBHO 3HAYMMON MHGPOpMAIUU U
3aKJIaJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIICHHUS.

— pa3BUTHE TIPEJICTABICHHSI O YHCIIC U POJIM BHIYMCICHUI B YEIIOBEUYECKOW MpaKkTHKe; (popmMupoBaHue
MPAKTUYECKUX HABBIKOB BBIMOJIHEHUS YCTHBIX, MHCbMEHHBIX, HWHCTPYMEHTAJIBHBIX BBIUHUCICHU,
pa3BHUTHE BBIYNCIUTEILHOU KYJIBTYPHI;

— OBJQJICHUE CHMBOJIMYECKUM SI3bIKOM MAaTE€MaTUKH, BbIpaOOTKa (HOpMaIbHO-ONEPATUBHBIX
MaTeMaTUYECKUX YMEHUU;

— U3YYCHHE CBOKCTB M TpaMKOB AIEMEHTAPHBIX PYHKINH, (POPMUPOBAHUE YMEHUN UCTIONB30BATh
GbyHKIIMOHATBHO-TpadYecKre IpeICTaBICHUS sl OMUCAHMS U aHAIN3a PeabHBIX 3aBUCUMOCTEH;

— TIONy4YeHHE NPEJCTaBICHHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHpE U O
pa3IMYHBIX CcHocof0ax HX u3ydyeHus, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

— pa3BUTEE JIOTMYECKOTO MBIIUICHUS W PEYHM - YMEHHUS JIOTHYECKH OOOCHOBBIBATH CYXKICHHUS,
MPOBOANTH HECIIOKHBIE CHUCTEMATH3aIllUH, MPUBOJUTH MPUMEPhl U KOHTPIPUMEPHI, HCIIOJIB30BATh



pa3uyHble S3bIKM MATEeMaTUKU (CIIOBECHBIH, CHMBOJMYECKHMH, IpauuyecKkuil) A WIUTIOCTPaLUH,
MHTEpIpeTaLuU, ApITyMEHTAIUK U 10Ka3aTeJIbCTBA;

— pa3BUTHE TPOCTPAHCTBEHHOI'O BOOOpPaXXEHUSI M JIOTMYECKOTO  MBILIUICHUS  IyTEM
CHCTEMaTHYECKOI0 M3YYCHHs CBOMCTB I€OMETPUYECKHX (HUIyp Ha IUIOCKOCTH M B IPOCTPAHCTBE U
IIPUMEHEHHUS 3TUX CBOMCTB MPU PELICHUH 33124 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOT'O XapaKTepa.

[Iporpamma ydeOHOro mnpeamera «Anredpa» peanusyercs B paMKax MpeIMeTHOH o0iactu
«Marematrka U H”HGOPMATHKA.

KonnuecTBo yacoB Ha n3y4eHHE IPOrpaMMBbI 110 To1aM 00ydeHuUs:

Kunacce Kosn4yecTBo 4acoB B HeIeJI10 KoanuyecTBO 4acoB B rojg
7 Knacc 3 105
8 Kiacc 3 108
9 kacc 3 102
Hroro 9 315

IInanupyemMble pe3yJbTaThl H3y4YeHUs1 Y4eOHOI0 MpeaMeTa
«AJiredpa»
JIMYHOCTHBIE Pe3yJibTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOrPaMMbI |

1. Poccuiickasi rpaxaaHckas HWICHTHUYHOCTh (MAaTpUOTU3M, yBakeHHe K OredecTBy, K
IIPOLIOMY U HAaCTOSIILIEMY MHOTOHAIIMOHAJILHOTO Hapoa Poccuu, 4yBCTBO OTBETCTBEHHOCTH M J10JIra
nepen Ponunoi, naentudukanus cedsa B kauecTBe rpakaanuHa Poccuu, cyObeKTHBHAS 3HAUUMOCTh
HCIIOJIB30BAaHUS PYCCKOTO SI3bIKa M A3BIKOB HApoAOB PoccuM, OCO3HaHME M OUIYLIEHHWE JTUYHOCTHOMN
COTMPUYACTHOCTH Cynb0e poccuiickoro Hapoaa). Oco3HaHUE ATHUYECKON MPUHAIICKHOCTH, 3HAHUE
UCTOpHUH, S3bIKA, KYJIbTYpPhl CBOETO Hapoja, CBOETO Kpasi, OCHOB KYJbTYpHOTO HacjeIus Hapo/0OB
Poccun u yenoBedecTBa (MACHTUYHOCTh YEJIOBEKA C POCCUHCKON MHOIOHALMOHAJIBHOW KYJIbTYPOH,
CONPUYACTHOCTh MCTOPUM HApOJOB M TOCYIAapCTB, HaXOAMBILUXCS HAa TEPPUTOPUU COBPEMEHHOMN
Poccun); uHTepuopusanus TyMaHUCTHUECKHX, IEMOKPATUYECKUX U TPAJAULIHUOHHBIX LEHHOCTEH
MHOTOHAIIMOHAIBHOTO poccuiickoro odmiectBa. OcCo3HaHHOE, YBaKUTENbHOE M N00poKenaTeabHOoe
OTHOILIEHHUE K HMCTOPUHU, KYIbTYpE, PEJIUTHH, TPaJulUsaM, s3bIKaM, IIEHHOCTAM HapojoB Poccuu u
HapoJI0B MHpa.

2. TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIMXCS K CaMOPa3sBUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIlMM K OOYYEHUIO U TMO3HAHHIO; TOTOBHOCTh U CIOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MIOCTPOCHHUIO JajbHEHIIe HHANBUAYAIbHON TpaeKTOpUuK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHpE
npodeccuii M TMPo(EecCHOHATBHBIX NPEANOYTEHUH, C YYETOM YCTOHYMBBIX IO3HABATEIBHBIX
HUHTEPECOB.

3. Pa3BuTO€ MOpanpHOE CO3HAHHWE W KOMIIETEHTHOCTh B PEIICHHWU MOpPAJbHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, GOPMUpPOBAHUE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHUS,
OCO3HAaHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYHKaM (CIIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPNHMOCTb, YBa)XKUTEIbHOE OTHOILIEHUE K
pPENUTMO3HBIM YYBCTBAM, B3IUIAJaM JIIOAECH MM MX OTCYTCTBHUIO; 3HAHME OCHOBHBIX HOPM MOpAJH,
HPABCTBEHHBIX, JYXOBHBIX HJCAJIIOB, XPaHUMBIX B KYyJbTYpHBIX Tpagulusax Hapoaos Poccuw,
FOTOBHOCTh Ha HMX OCHOBE K CO3HATEIbHOMY CaMOOTPAaHMYEHHUIO B MOCTYIKAaX, IIOBEJICHHUH,
PacTOYUTENILHOM MOTPEOUTENBCTBE; CPOPMUPOBAHHOCTD IPEICTABICHUI 00 OCHOBAaX CBETCKOM 3THUKH,
KyJIbTYpbl TPaJAMLMOHHBIX PEIUTHM, MX pOJIM B pa3BUTUU KyJIbTypbl M uctopuu Poccum u
YeJIOBEYEeCTBAa, B CTAHOBJIEHHM TPAXKTAHCKOTO OOIINECTBA M POCCHMCKON TOCYAapCTBEHHOCTH;
MOHMMAaHNUE 3HAUEHUS HPABCTBEHHOCTH, BEPhl M PEIMTUU B KU3HU YEJOBEKa, CEMbU U OOIIECTBA).
CdopmrpoBaHHOCTH OTBETCTBEHHOTO OTHOLICHUS K YYEHHIO; YBa)KUTEJIBHOTO OTHOILEHHUS K TPYAY,




HaJu4Mle OMbITa Y4YacTHS B COLMAIBHO 3HAYUMOM Tpyae. Oco3HaHWE 3HAUYEHHS] CEMbHU B KU3HU
YyelloBeKa M O0IecTBa, MPHUHATHE LIEHHOCTH CEMEWHOM JKHU3HH, YBa)KUTEIbHOE M 3a00TIHBOE
OTHOILIEHUE K YJIEHAM CBOEU CEMBH.

4. CdopMHPOBAHHOCTh LEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON NPAaKTHKH, YYUTHIBAIOLIETO COILMAIbHOE, KYIbTYpHOE,
S3BIKOBOE, TyXOBHOE€ MHOT000pa3re COBPEMEHHOT0 MUPA.

5. Oco3HaHHOE, yBa)XMTEJIbHOE U JOOpO’KENIATEIbHOE OTHOIICHHWE K APYrOMY YEJIOBEKY, €ro
MHEHUIO, MHPOBO33PEHUIO, KYyJIbType, S3bIKYy, Bepe, TIpaKIaHCKOM No3uIMU. ['OTOBHOCTH H
CIOCOOHOCTh BECTH JHAJIOT C JPYTUMH JIOABMH M JOCTUTaTh B HEM B3aUMOIIOHUMAaHHS
(unentudukanua cedsi Kak IMOJHOMPABHOTO CyObeKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHMIO
oOpa3za mapTHepa IO JIUAJIOTy, TOTOBHOCTh K KOHCTPYHPOBaHHUIO 00pasza JOMYCTUMBIX CIOCOOOB
JUajiora, TOTOBHOCTh K KOHCTPYHPOBAHUIO MpoIiecca AUalora Kak KOHBEHIIMOHUPOBAHUSI UHTEPECOB,
IpoIelyp, TOTOBHOCTh M CIIOCOOHOCTD K BEIEHUIO TIEperoBopoB). 6. OCBOEHHOCTh COIMAIBHBIX HOPM,
NpaBUi MOBEACHUSA, posiell U GOopM colMaIbHOM JKM3HU B TpyIIax MU cooOmecTBax. YyacTHe B
IIKOJBHOM CaMOYIIPaBJIEHUM U OOLIECTBEHHOW JXU3HU B IpejesiaX BO3PACTHBIX KOMIETEHIMH C
YY4E€TOM PETHOHAIBHBIX, J3THOKYJIbTYPHBIX, COLHMAJIbHBIX W 3KOHOMHYECKHX OCOOEHHOCTEH
(popmupoBaHue TOTOBHOCTHM K Y4YacTHIO B IIPOLECCE YHNOPSAJOYEHUS COLMAIbHBIX CBSI3eH U
OTHOLICHWH, B KOTOpBIE BKJIIOYEHBI M KOTOpHIE (OPMHUPYIOT CaMH ydYalludecs; BKIIOYEHHOCTh B
HENOCPEACTBEHHOE TIPa)IaHCKOE ydacTue, TIOTOBHOCTb Y4acTBOBaTb B JKM3HEAEATEIbHOCTU
MOJIPOCTKOBOTO OOIIECTBEHHOTO OOBEAMHEHHUS, MPOAYKTUBHO B3aMMOEHCTBYIOLIErO C COLMAIbHON
Cpelloil M COIUAIbHBIMM MHCTUTYTaMHU; UIACHTH(QHUKAIUS ceOsi B KadyecTBe CyObEKTa COLMAIBHBIX
npeoOpa3oBaHni, OCBOEHHE KOMIIETEHTHOCTE B c(depe OpraHm3aTOPCKOW  JIEATEIBHOCTH;
WHTEpUOpHU3ALMs LEHHOCTEM CO3MIATEIbHOIO OTHOLICHHS K OKPYKAIOWIEH JIEMCTBUTEIBHOCTH,
LIEHHOCTEH COLMAJIbHOIO TBOPYECTBA, LEHHOCTH NPOAYKTHUBHONW OpraHM3alii COBMECTHOMU
NEeATEIbHOCTH, CaMOPEAIM3aLMU B TPYIIIIE U OPraHU3AlMHU, HEHHOCTH «IPYroro» Kak paBHONPAaBHOTO
napTtHepa, (GOpMHUPOBAHHME KOMIIETEHLMH aHaiu3a, MPOEKTUPOBAaHHWS, OpPraHu3alluu JesTEIbHOCTH,
peduiekcun  M3MEHEHWH, CIMOCOOOB B3aUMOBBITOJHOTO COTPYAHHYECTBA, CIIOCOOOB peasu3aIiu
COOCTBEHHOTO JIMJEPCKOr0 MOTEHIIHAIA).

7. ChopMHPOBAaHHOCTh IIEHHOCTHU 370POBOr0 M 0€30MacHOro o0pasa *HU3HHU; HHTEPHOPHU3ALIUS
MpaBWJI MHIWBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEICHUS B UpE3BbIYAWHBIX CUTYaIUsX,
YTPOKAIOLIUX KU3HU U 310POBbIO JIFOJIEH, MPaBUJI MIOBEJEHUS Ha TPAHCIIOPTE U Ha JIOpOTrax.

8. Pa3BUTOCTB 3CTETUYECKOTO CO3HAHMSI UEPE3 OCBOCHUE XYA0KECTBEHHOI'O HACIEANUs HAPOI0B
Poccun u Mupa, TBOpPUECKOH IEATETBHOCTH ICTETUYECKOrO Xapakrepa (CIOCOOHOCTh MOHMMATh
XyJI0)KECTBEHHbIE  IMPOU3BEACHUS,  OTpPa)XalollM€  pa3Hble  JITHOKYJIbTYPHbIE  TpaJHIIMU;
c(OPMUPOBAHHOCTh OCHOB XYAOXXECTBEHHOW KYJIbTYpbl OOyYaromMXCs KakK 4YacTH HUX oOmen
JIyXOBHOUM KYJIBTYpHI, KaK 0CO0OTO croco0a TMO3HAHUS KU3HU U CPEACTBA OpraHU3aIliu OOIIEHNS,;
ACTETUYECKOE, SMOLMOHAIBHO-LIEHHOCTHOE BUACHUE OKPYKAIOLIEr0 MHpa; CHOCOOHOCTh K
AMOLIMOHAJIBHO-IIEHHOCTHOMY OCBOCHMIO MUPA, CAMOBBIPAKEHUIO U OPUEHTALIUU B XY OKECTBEHHOM U
HPaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPBl; YBa)XCHHME K HMCTOPUU KyJIbTyphl cBoero OTtedecTsa,
BBIpOXKCHHOW B TOM 4YHClIe B TIOHMMAaHMM KpacoTbl 4YeJIOBEKa; IMOTPeOHOCTh B OOLICHUH C
XYJO0KECTBEHHBIMU TPOU3BEACHUSIMHU, C(HOPMHUPOBAHHOCTh AKTHBHOTO OTHOLIEHUS K TPaJULUSAM
XY/I0’)KECTBEHHOH KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOMN [IECHHOCTH).

9. CchopMupOBaHHOCTh OCHOB 3KOJOTMYECKOW KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTMYECKOTO  MBIIIJICHUS, HAJIM4YME ONbITA SKOJOTMYECKH OPUEHTHUPOBAHHOMU
pedIeKCUBHO-OIICHOYHON U MPAKTHYECKOW JESTEJbHOCTH B JKU3HEHHBIX CUTYalMsIX (TOTOBHOCThH K
UCCIIEIOBAaHUIO MPUPOJbI, K 3aHATUSAM CEJIbCKOXO3SWCTBEHHBIM TPYAOM, K XYJO’KECTBEHHO-



ACTETUYECKOMY OTPAKEHUIO TMPUPOIBI, K 3aHATUSIM TYpU3MOM, B TOM YHCIE€ SKOTYpU3MOM, K
OCYILIECTBICHUIO IPUPOIOOXPAHHON NEATEIBHOCTH).

MetanpeamerHbie pe3yabTarbl ocBoennss OOIT

MertamnpeMeTHbIE PE3yJbTaThl BKIIOYAIOT OCBOEHHBIE OOYUYAIOUIMMHUCH MEXIPEIMETHBIE
NOHATUS M YHMBEpcalbHble  ydeOHble  JeHCTBUA  (PEryisTUBHBIE,  IO3HABATENIbHBIE,

KOMMYHUKAaTUBHbIE).

MexnpeamMeTHble HOHATHSA

VYcinoBueM (HopMUpOBaHHS MEXKIPEAMETHBIX TOHATHH, TaKkuX, Kak cucTteMa, (QaxT,
3aKOHOMEPHOCTb, ()EHOMEH, aHalIM3, CHHTE3 SBIIAETCS OBJaJeHHEe OOydyarolIMMUCA OCHOBaMHM
YUTATEIbCKOM KOMIIETEHIIMH, NpPUOOpPETeHHE HaBBIKOB paboThl ¢ HH(poOpMalMel, ydacTue B
MIPOCKTHOM NESITEIBPHOCTA. B OCHOBHOW MIKOJIE HA BCEX MpeaMerax OyAeT MpojoiDKeHa pabora 1o
(OpMHPOBAHUIO M PA3BUTHUIO OCHOB YMTATEIbCKOW KoMIeTeHIMU. OOydaroniiecs OBlIaeioT YTEHHEM
KaK CpEJICTBOM OCYILECTBICHUS] CBOMX JaJbHEHIIMX IUJJAHOB: NPOJOJDKEHUs O0Opa3oBaHUS U
caMo00pa30BaHusl, OCO3HAHHOTO IIJIAHUPOBAHHUS CBOETO AKTyalbHOTO W IEPCIEKTUBHOIO Kpyra
YTE€HUs, B TOM 4HCJIE JOCYrOBOrO, IOATOTOBKM K TPYAOBOW M COIMAIBHOH MAESITEIBHOCTH. Y
BBIIIYCKHUKOB OyAeT cpopMUpOBaHa MOTPEOHOCTh B CHCTEMATHUYECKOM YTEHHUU KaK CpPEJICTBE
MO3HAHUS MHUpa U ce0s B 3TOM MHUpE, FapMOHU3aLMU OTHOLIEHUM 4esloBeKa M OOIIecTBa, CO3/1aHUU
o0pa3a «11oTpeOHOro OyayIIeroy.

[Ipu m3ydyeHun y4eOHBIX IpPeaMETOB OOydarollUecs YCOBEPUICHCTBYIOT NPHOOPETEHHbIE Ha
MIEPBOM yYpPOBHE HABBIKH PabOTHI ¢ MHPOpManuei u nonoaHsaT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMH,
peoOpa3oBbIBATh U HHTEPIIPETUPOBATH COAEPIKAIILYIOCS B HUX HH(POPMAIIUIO, B TOM YHUCIIE:

* CUCTEMaTU3UpPOBaTh, CONOCTAaBIATh, AaHAIU3UPOBaTh, 0000IATh U HHTEPHPETHPOBATH
MH(POPMALIHIO, COJEPHKALLYIOCSA B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

* BEICJISITh TJIABHYIO M HM30BITOYHYIO WH(OPMAINIO, BBHIOJHATH CMBICIIOBOEC CBEPTHIBAHHE
BBIJICJICHHBIX (DaKTOB, MBICJICH; MPEACTaBIATh MHPOPMALUIO B CXKATOH CIIOBeCHOH ¢opme (B BHIE
IUIaHA WM TE€3MCOB) M B HAIJIATHO-CUMBOJMYECKOW (opme (B Buae Tabmull, rpadUuecKux CXem U
JMarpaMm, KapT MOHITUN — KOHUENTYaJIbHBIX JUArpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATH U JOMOJHATH TaOJIHIIBI, CXEMBI, AUArPAMMBbl, TEKCTHI.

B xone u3ydenust Bcex ydyeOHBIX NMpPEAMETOB OOydaroluecss MpUOOPEeTYT OMBIT MPOEKTHOMN
NESTENBHOCTH Kak ocoboit  Gopmbl  yuyeOHOW  pabOThL, CIOCOOCTBYIOIIEH  BOCIUTAHUIO
CaMOCTOSITCNIbHOCTH, ~ WMHMLMATUBHOCTH,  OTBETCTBEHHOCTH,  IIOBBIIICHUIO  MOTHUBAallUM U
3G HEKTUBHOCTH Y4eOHOM NeATENbHOCTH; B XOJI€ peajli3allii UCXOAHOr0 3aMbIciia Ha MPAKTUYECKOM
YpOBHE OBJAJCIOT YMEHHEM BbIOMpATh aJIeKBATHbIE CTOSIIEH 3a7jaue CpefCcTBa, MPUHUMATh PELICHMUS,
B TOM YHUCJIE U B CUTyallUAX HeomnpeaeneHHOCTH. OHM Moay4yaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTD K
pa3paboTKe HECKOJIbKUX BapHUAaHTOB pPEIICHWH, K IOUCKY HECTaHJAPTHBIX pPELICHUH, MOUCKY U
OCYILECTBICHUIO Hanboee NpueMIeMOro PeLIeHHUs.

[lepedeHp KIIIOUEBBIX MEXKIPEIMETHBIX MOHATUI OmpesesnsieTcs B Xoe pa3pabOTKu OCHOBHOM
0o0pa3oBaTeIbHOW TPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsI 0Opa30BaTEIBHOW OpraHU3aIuU B
3aBUCHUMOCTH OT MaTe€pHaIbHO-TEXHUUYECKOI0 OCHAIIEHMsI, KaJpOBOI'0 IMOTEHIMANa, HCIOIb3yEMbIX
METOZ0B Pa0OTHI M 00PA30BATEIBHBIX TEXHOJIOTHA.

B cootBercTBrr ®I'OC OOO BBIAEAAIOTCS TPU TPYIIBI YHUBEPCATBHBIX YUCOHBIX TEHCTBHM:
peryJsTUBHbIE, IO3HABATE/IbHbIE, KOMMYHHKATHBHBIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOSTENBHO ONPENEATh eIl 00ydeHusl, CTaBUTh U (OPMYIHPOBATH HOBBIC



3amayn B ydyeOe W TO3HABATENBbHON JESITeNbHOCTH, pPa3BUBAaTh MOTHBBI U HWHTEpPEChl CBOEH
MMO3HABATEJIPHON JeATEeIbHOCTH. OOYyJarOIIHIICS CMOXKET:

® AHAJM3HMPOBAThH CYIICCTBYIOIIKE U INIAHUPOBATH OyayIIne 00pa3oBaTeIbHbIC PE3YJIbTATHI;

® HIeHTU(DHUIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEICTIATh TJIABHYIO MPOOJIEMY;

® BBIIBUraTh BEPCUM pEIICHUs MpoOieMbl, (GOpPMYyIHpPOBaTH THUIOTE3bI, MPEIABOCXHILIATH
KOHEYHBIN pe3yJIbTarT;

® CTaBWTH IIeNIb JCATEIBHOCTH Ha OCHOBE OMPEACICHHOW NPOOJEMBI M CYIIECTBYIOIINUX
BO3MOKHOCTEIA;

e (dopmymupoBaTh ydeOHBIE 3aJaydl KaK IIard JOCTIKCHHUS TIOCTABJICHHOW IICJIH
JIeSITCIIbBHOCTH;

e 00OCHOBBIBATh IIEJICBBIC OPUEHTUPHI M MPHOPHUTETHI CCHUTKAMH Ha IICHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHUECKYIO TIOCTIEI0BATEIHPHOCT MIATOB.

2. YMeHHEe CaMOCTOSITeNbHO IUIAHHPOBaTh MYTH JOCTHXKCHHUS Ieeil, B TOM YHCIE
albTepPHATUBHBIC, OCO3HAHHO BHIOMpPATh HaubOosiee A(HPEKTUBHBIE CHOCOOBI PEHICHHS YYCOHBIX H
MMO3HABaTENbHBIX 3a7a4. OOYyJarOIINIICS CMOXKET:

® OmnpenensATh HEOOXOIUMBIE ICHCTBHE(S) B COOTBETCTBHHM C YYEOHOW M TO3HABATECIBHOU
3aJ1aueil U COCTABIISITH AJITOPUTM X BBITOJTHCHHUS,

e 00OCHOBBIBATb W OCYIIECTBIATH BBIOOP Hamboiee 3P(HEKTUBHBIX CIIOCOOOB peIIeHUs
Y4eOHBIX ¥ MIO3HABATEIHHBIX 3a/1a4;

® OMNpeACIATh/HAXOAUTh, B TOM 4YHCIICE W3 TMPEIIOKECHHBIX BApUAHTOB, YCIOBHS IS
BBHITIOJTHEHHSI Y4€OHOU 1 TO3HABATEIBHOM 3a1a4K;

e BBHICTpAaWBATh JKU3HCHHBIC IUIAHBI HA KPATKOCPOYHOE Oyxaymiee (3asBISATh IIEJICBbIC
OpPUEHTHPHI, CTAaBUTh aJICKBaTHBIE MM 3a/lauydl M MpeJjiaraTh JIEWCTBUs, yKa3biBass U OOOCHOBHIBas
JIOTUYECKYIO MOCIIEIOBATELHOCTD I1aroB);

e BHIOMpATh U3 NMPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOATEIHLHO UCKATh CPEACTBA/PECYPCHI IS
pelieHus 3a/1a9n/TOCTIKCHUS 11EIH;

® COCTaBJIATH IJIaH PelICHUs MPOOJIEeMbI (BBITTOJIHEHHS TIPOEKTa, MPOBEACHUS UCCIICIOBAaHMUS ),

e OMmpeAensiTh MOTCHUHUATbHBIE 3aTPyAHEHHs] TpPU pEIICHWH Y4eOHOW W MO3HABATEIbHOMN
3a/1aud ¥ HAaXOJIUTh CPEACTBA JIJI UX YCTPAHEHUS,

® ONUCHIBATH CBOW OIBIT, OGOPMJISS €ro JJIs Mepeaadd APYTuM JIIOJISIM B BUIE TEXHOJOTHH
pelieHust MPaKTUYECKHX 3aJ1au OMPEETICHHOTO KJIacca;

® [JJAHUPOBATh M KOPPEKTUPOBATH CBOIO MHIMBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JCHCTBHS C IUIAHHUPYEMBIMHU pPe3yJIbTaTaMH, OCYIIECTBIATH
KOHTpPOJIb CBOEH JIESITEIBHOCTU B MPOLIECCE JOCTUXKEHUS Pe3yJibTara, ONpeaeisaTh ClocoObl AeCTBUM
B paMKax MPEI0KEHHBIX YCIOBUHM U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JIEUCTBUSA B COOTBETCTBUU C
U3MEHsoIIecs cutyarueid. O0yJaroImmiicss CMOXKET:

® OMmpeAensiTh COBMECTHO C TMEJaroroM M CBEPCTHUKAMH KPHUTEPUH IUIAHHPYEMBIX
PEe3YIBTATOB M KPUTEPUH OIIEHKH CBOCH YUEOHOM e TeIbHOCTH;

® CHCTEMaTH3UpOBaTh (B TOM 4YHCJE BBIOMpPATh NPHOPUTETHBIC) KPUTEPUHU TUIAHHPYEMBIX
PE3YIIBTATOB U OIEHKH CBOEH JIEITEIIbHOCTH;

e OTOWpaTh WHCTPYMEHTHI JUIsI OICHUBAHMUS CBOEH JEATEIbHOCTH, OCYIIECTBIAThH
CaMOKOHTPOJIb CBOEH ACSATEIHHOCTH B paMKaX MPEJIOKEHHBIX YCIOBUM U TPEOOBAHUIA;

® OIICHWBATh CBOIO JICATCIBHOCTH, APTYMEHTHPYS NPUYWHBI JOCTHKCHHS WU OTCYTCTBHS
IJIAHUPYEMOT'O Pe3yybTaTa;



® HAXOJUTh JIOCTATOYHBIC CPEACTBA U BBHIMOJIHEHUS Y4EOHBIX ACHCTBUI B M3MEHSIOUICHCS
CUTYallUU W/UJIU NIPH OTCYTCTBUU INITAHUPYEMOTO Pe3yIbTata;

e paboTas MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYILYIO ACSITEIHHOCTh HAa OCHOBE
aHanu3a ~ M3MEHEHUH  cuUTyaluu  JUld  [OJY4YEeHUs  3aIUIAaHUPOBAHHBIX  XapaKTEPUCTHUK
MPOIyKTa/pe3ysbTaTa;

® YCTaHaBIMBATh CBS3b  MEXAY IIOJYYEHHBIMM  XapaKTEpPUCTHUKAMHM  IMPOJIYKTa MU
XapaKTePUCTHKAMHU TIPOIIecca ACATEIBHOCTH U TI0 3aBEPIICHUH ACATEIBHOCTH TpeiaraTh N3MEHEHNE
XapaKTePUCTHK MPoLecca IS TOTYUYEHHUs YIYUIIeHHBIX XapaKTePHUCTUK POIYKTa;

® CBEpATh CBOM JICUCTBHSI C LENbIO MW, NPU HEOOXOIMMOCTH, WCHPABIATh OLIMOKH
CaMOCTOSITEJILHO.

4. VYMmeHHe OLIEHUBaTb IPABUJIBHOCTh BBIIOJIHEHUS Yy4eOHOHW 3agaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHus. O0yJaromuics CMOXKET:

® OIpPENENsATh KPUTEPUH NPABHILHOCTH (KOPPEKTHOCTH) BBINIOJHEHHS y4eOHOM 3a1auu;

® aHaJIM3UPOBATh M OOOCHOBBIBATH HMPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApHUsS IS
BBINOJIHEHHSI YUeOHOH 3a1auy;

e CBOOOJHO MOJIB30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMM OLICHKM U CaMOOLIEHKH, UCXOAs U3
LIETTU ¥ UMEIOIIUXCS CPEJICTB, pa3iinyasi pe3yabTaT U CIIOCOObI ICHCTBHIA;

® OLEHMBATh HPOAYKT CBOEH [EATEJBHOCTH 1O 33JaHHBIM HW/WIK  CaMOCTOATENBHO
OTIpeJIeIIEHHBIM KPUTEPUSM B COOTBETCTBHH C IIEIIBIO IEATEIIEHOCTH;

e 00OCHOBBIBaTh JIOCTHKHMOCTH IIEJIM BBIOPAHHBIM CIHOCOOOM Ha OCHOBE OIIGHKH CBOHMX
BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (UKCHPOBATH M AHAIM3UPOBATH IMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YITbTATOB.

5. Brnanenue ocHOBaMHM CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PEIICHUNA U OCYLIECTBICHHS
OCO3HaHHOTO BBIOOPA B yueOHOMU U 103HaBaTeIbHON. O0yJaromuiicss CMOXeT:

e Ha0MI0aTh M aHAIM3UPOBATH COOCTBEHHYIO YU€OHYIO M MO3HABATEIbHYIO JEATENBHOCTh U
JESITeIbHOCTb JPYruX 00yJaroIuxcs B IPOLEcce B3auMOIIPOBEPKH;

® COOTHOCUTh peallbHble M IUIAHUPYEMbIE Pe3yibTaThl MHIMBUAYAJIbHOW 0O0pa30BaTEsIbHON
TESITEeTLHOCTH U JIeNaTh BHIBOJIBI,

® [IPUHMMATh PEIICHUE B yUeOHOI CUTYyalluu U HECTH 3a HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIbHO ONpEAENsATh IPUYHUHBI CBOETO yCIexa WM Heyclexa U HaXOJUTh CIOCOOBI
BBIXO/Ia M3 CUTYyaIlUH HEYCIIeXa;

® PETPOCIEKTUBHO OINpeNeiATh, Kakhe MAEWCTBUS 10 pPELICHHI0O Yy4eOHOM 3ajauu WiIx
napaMeTphl ATHX EHCTBUN MPUBENN K TIOTYICHUIO UMEIOIIETOCs MPOIYKTa yIeOHOM AeSITeTbHOCTH;

® JIEMOHCTPHPOBaTh TPHEMBl PETYISIIUU  TICUXO()U3HOIOTHICCKUX/  SMOIMOHAIBHBIX
COCTOSIHUHM JUIS TOCTIKEHHS dPQeKTa yCroKoeHus! (YyCTpaHEHHs] YMOLMOHAIBHON HANPSKEHHOCTH),
spdekra BoccTaHOBICHHS (OCiabiieHHss MPOSBICHUH  yromieHus), d¢pdexkra aKTUBHU3ALUU
(MoBBILIEHUS ICUXO(DHU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3naBarTenbnblie YY /I

6. VYMeHume ompenenaTh TOHSATHS, CO37aBaTh OOOOIIEHHs, YCTAaHABIWBATH AaHAJOTHH,
KJIaccu(uuupoBaTh, CaMOCTOATENBHO BBIOMpPATh OCHOBAHUS W KPUTEPHUHM JUIA KJIACCHU(HKALINY,
yCTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYKICHHE, YMO3aKIIOUeHNE
(MHIYKTUBHOE, 1€JyKTUBHOE, 110 aHAJIOTHH) U J1eJ1aTh BbIBOIbL. OOYyUaIOIMIACA CMOXKET:

e 10aA0UpaTh CJIOBA, CONOJYUHEHHbIE KIIOUEBOMY CIIOBY, ONpPEAEISAIONIME €ro MPU3HAKU U
CBOMCTBA;

® BBICTPAaUBATh JIOTHYECKYIO LIEMIOYKY, COCTOSIIYIO M3 KJIIOUEBOT'O CJIOBA M CONOJYMHEHHBIX



€My CJIOB;
® BBIJCIATH OOIIMI MPU3HAK JIBYX WJIM HECKOJILKUX MPEJIMETOB HIIH SBICHUN M OOBSICHATH UX
CXOJICTBO;

e O0BEOUHSATH MPEIAMETHI U SBICHHS B TPYIIIBI TI0 OMPEACICHHBIM PU3HAKaM, CPaBHUBATD,
KJIacCH(UIIUPOBATh U 0000aTh (DaKThI U SBIICHHUS;

® BBIICIATH SBJICHUE U3 O0MIETO psijia IPYTruX SBICHHIA;

® ONpENeNsATh OOCTOSATENLCTBA, KOTOPBIC MPEIIISCTBOBAIN BO3SHHUKHOBCHHIO CBSI3U MEXITY
SIBIICHUSIMH, U3 DTUX OOCTOSITEIICTB BBIIEIATH OMPEEISIONINEe, CTOCOOHBIe OBITh MPUYNHON JTaHHOTO
SIBIICHUSI, BBISIBJIATD IPHYUHBI U CJICJICTBUS SIBJICHHIA,

® CTPOUTH PACCYKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX
SBJICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJCHHE Ha OCHOBE CPAaBHEHMS MPEIMETOB M SBJICHUH, BBLACIAS MPH 3TOM
o01111e IPU3HAKY;

® U3Jarath NOJyYeHHYIO0 HH(OPMAIIHUIO, MHTEPIPETUPYS €€ B KOHTEKCTE PelaeMoi 3a1auH;

® CaMOCTOSITENIFHO YKa3bIBaTh HAa MH(OpMAIUIO, HYXIAIOUIYIOCS B IPOBEpKE, MpeiaraTh U
IPUMEHSATH CIIOCOO MPOBEPKH JOCTOBEPHOCTH HH(POPMALINY;

e BepbOanM30BaTh AIMOIMOHATFHOE BIIEYATIICHUE, OKa3aHHOE Ha HET'0 UCTOYHUKOM;

® OOBSCHATH SIBICHUS, MIPOLIECCHI, CBSI3U M OTHOIIICHUS, BBISBIISIEMBIC B X0/ MIO3HABATEIILHOM
Y UCCIIEIOBATEILCKOM e TEIbHOCTH (IPUBOIUTH OOBSICHEHUE C I3MEHEHUEM (POPMBI TPE/ICTABICHNUS;
OOBSACHSTH, IETATU3UPYSI HIIK 0000111as1; OOBICHITH C 3aJJaHHON TOYKH 3PEHUS );

® BBIBJIATH U Ha3bIBaTh NMPUYUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXHBIC / HanOoee
BEPOSITHBIE TIPUYMHBI, BO3MOXHBIE TIOCIEICTBHS 3aIaHHON MPUYHHBI, CAMOCTOSITEIBHO OCYIIECTBIISSA
IPUYHHHO-CIICICTBCHHBIH aHAIIN3;

e JeJaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3pPEHHs, IMOATBEPKIATh
BBIBOJI COOCTBEHHOH apryMEHTAIMel WK CaMOCTOSATEILHO MOTyYSHHBIMU JAHHBIMU.

7. YMeHue co3naBaTh, MPUMEHSITh M MPEOOPa30BHIBATh 3HAKA M CUMBOJIbI, MOJICTH U CXEMBI
JUISL peleHns] Y9eOHBIX U TIO3HABATENBHBIX 3a/1a4. OOyJaroNIHics CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM TPEIMET WU/WIIH SIBJICHUE;

® OMpeAeNsATh JOTUYECKUE CBA3M MEXIy MpeIMeTaMu W/WIH SBICHUSIMH, 0003HAYATh TaHHbIE
JIOTHYECKUE CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;

® Co3JaBaTh AOCTPAKTHBIN WM PeajbHBIN 00pa3 mpeaMeTa U/WiTH SBJICHUS;

® CTPOUTH MOJICIIH/CXEMY Ha OCHOBE YCIIOBHH 3aJla4uM W/UIU CIIOCO0a €€ PEeIIeHUs;

e co31aBaTh BepOallbHBIC, BEUICCTBEHHbIE M HH(DOPMAIMOHHBIE MOJETU C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa JUIS ONpPEICIICHHs CIIoco0a PEIICHHUs 3a/1a49i B COOTBETCTBHH
C CUTYyalluel;

e TpeoOpPa3OBHIBATH MOJIEIH C IIEJBIO BBISBJICHUS OOIIMX 3aKOHOB, OMPEACIISIONINX TaHHYIO
MIPEAMETHYIO 0071aCTh;

® TIEPEBOJUTH CIOXKHYIO 110 COCTaBY (MHOT0ACIEKTHYI0) HH(OPMALINIO U3 TpaduiyecKoro win
(dhopMann30BaHHOTO (CUMBOJIEHOTO) MPEICTABICHUS B TEKCTOBOE, H HA000POT;

® CTPOUTH CXEMY, AITOPUTM JCWUCTBUS, UCIPABIATH HJIM BOCCTAHABIMBATH HEWU3BECTHBIN
paHee aIropuT™M Ha OCHOBE MMEIOLIETOCs 3HAHUSI 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS aIrOPUTM;

® CTPOUTH OKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHAIM3UPOBATH/pedIIEKCHPOBATh OMBIT Pa3pabOTKU W peau3ali y4eOHOrOo MPOEKTa,
UCCIIeIOBaHMs (TEOPETHYECKOT0, SMIMPUUECKOr0) Ha OCHOBE IMPEIOKEHHON MPOOJIEMHOM CUTYyalluHy,



MOCTABIICHHOM 1IN W/UITH 3aJJaHHBIX KPUTEPHUEB OIIEHKU MPOAYKTa/pe3ynbTaTa.

8. CwpicnoBoe ureHre. OO0yJarOIMUIAC CMOXKET:

® HAXOAWTh B TEKCTe TpedyeMyro uHGPOpPMaNMIO (B COOTBETCTBHUM C LENSMU CBOEH
NESATETLHOCTH);

® OpHUEHTHPOBAaTbCS B COJAEPKAHWM TEKCTA, IOHUMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpHUpPOBATh TEKCT;

® YCTaHaBJIMBAaTh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHUI, IPOLIECCOB;

® pPE3IOMHUPOBATH TNIABHYIO UJICIO0 TEKCTA;

e TpeoOpa3oBBIBATh TEKCT, «IIEPEBOJSA» €ro B APYTYI0 MOJAIbHOCTh, HWHTEPIPETHUPOBATH
TEKCT  (XYIOKECTBEHHBIM M HEXYNOXKECTBEHHbII  —  y4eOHbI,  HAy4YHO-IIOMYJISPHBIH,
UH(POPMAIMOHHBIH, TeKCT non-fiction);

® KPUTHYECKHU OLIEHUBATDH COJAEpXKaHUE U (POpMY TEKCTa.

9. @opMmupoBaHHE M pa3BUTHE HKOJIOTMYECKOTO MBIIIJICHUS, YMEHHE IPHUMEHATh €ro B
MMO3HABATEIPHOW, KOMMYHHUKATHBHOM, COIMAJbHON MpakTHKE M TpOo(eCcCHOHATBLHOW OpHEHTAIUU.
OOyuaromunicst CMOXKET:

® ONpenessiTh CBOE OTHOLLIEHUE K IPUPOIHOM CPEJIE;

¢ aHANMM3UPOBATh BJIUSHUE OHKOJOTMYECKUX (AKTOpPOB Ha cpeay OOWUTaHUS IKUBBIX
OpPraHHU3MOB;

® [IPOBOJUTH NPUYMHHBIA U BEPOSTHOCTHBIM aHAIN3 3KOJIOTMYECKUX CUTYALIHI;

® TIPOrHO3MPOBATh U3MEHEHHUS CUTYalluH MPU CMEHE JAEUCTBHs OJHOrO (akTopa Ha AeicTBHe
npyroro ¢gakTopa;

® pAcCNpOCTPaHATh SKOJIOTMYECKHE 3HAHUSA U Y4acTBOBATh B IMPAKTHUECKUX JleJaxX IO 3allluTe
OKpY>KaloIlEe Cpebl;

e BbIpaXKaTb CBOE OTHOIIEHHUE K MPUPOJAE YEpe3 PUCYHKU, COUMHEHMSI, MOJEIH, MMPOECKTHHIE
paboTHL

10. Pa3BuTHEe MOTMBAaLIMM K OBJIAJICHUIO KYJIBTYPOM aKTHBHOI'O HMCIOJIb30BaHUS CIOBaped U
IPYTUX TOUCKOBBIX cucTeM. O0y4aronuiicss CMOXKeT:

e OmpenessTh HeOOXOAUMBIE KITFOUEBbIE TTOMCKOBBIE CJIOBA U 3aMPOCHI;

® OCYLIECTBJISATh B3aUMOACHCTBHE C  DJIEKTPOHHBIMM IIOMCKOBBIMH  CHUCTEMaMH,
CJIOBapsIMU;

e (QopmMHupoBaTh MHOXKXECTBEHHYIO BBIOOPKY U3 TIOUCKOBBIX HCTOYHHMKOB  JUIS
00BEKTHUBU3AIMH PE3YJIbTATOB ITOUCKA;

® COOTHOCHUTH ITOJIyYEHHBIE PE3YyJIbTaThl IOMCKA CO CBOEH JAEATENBHOCTHIO.

KommyHnukarusubie YY /|

11.  VYMeHue OpraHum3oBBIBaTh y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO NIESTEIBHOCTH C
YUUTEJIEM W CBEPCTHUKAMU; padOTaTh WHAUBUAYATbHO M B TPYIIE: HAXOAUTh O0INEe pEelICHHe U
paspemath KOHGIMKTHI HAa OCHOBE COIJIACOBaHUS MO3HMIMNA U y4deTa HWHTEPECOB; (HOPMYIHPOBATh,
apryMeHTUpPOBATh U OTCTAauBaTh cBO€ MHeHHE. OOy4Jarouics CMOXKET:

— OIpenensTh BO3MOXXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

— WIpaTh ONPENEICHHYIO POJIb B COBMECTHOM AESATEIBHOCTH;

— MPUHUMATH MO3UIUI0 coOeceqHUKa, TTOHUMAas MO3UIUIO APYroro, pa3inyarh B €ro peyu:
MHEHUE (TOUKY 3pEHHsI ), J0KA3aTENbCTBO (apPIyMEHTHI), (haKThl; TUIIOTE3bl, AKCHOMBI, TEOPHH;

— OompeneNisTb CBOM JEWCTBUS UM JIEWCTBHUS TMapTHEpPAa, KOTOpPbIE CIOCOOCTBOBAIM WIIH
MIPEMNSATCTBOBAIIN MTPOTYKTUBHOW KOMMYHHKAITUH;



— CTpPOWTH O3UTUBHBIC OTHOLICHHUS B IIpolIecce YIeOHO! 1 MO3HABATEIBHOM /1A TEIIEHOCTH;

— KOpPPEKTHO M apryMEHTHUPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3PEHHs, B AUCKYCCHUHU YMETb
BBIIBUTAaTh  KOHTPAapryMeHTHI, mepedpa3upoBatb CBOIO  MBICHb  (BIQJIGHHE  MEXaHH3MOM
HKBHMBAJICHTHBIX 3aMEH);

— KPUTUYECKHM OTHOCHTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpU3HABaTh
OMMUOOYHOCTh CBOET0 MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;

— TMpeasarath ajJbTepHATUBHOE pellieHHe B KOH(IUKTHON CUTYAIlIH;

— BBIACIATH OOLIYI0 TOUKY 3pEHHS B IUCKYCCHUHU;

— JIOTOBapHBAThCS O MPaBUIJIaX M BOMPOCAX AJIA 0OCYKIIEHUSI B COOTBETCTBUU C MTOCTABICHHOM
nepen rpynnou 3ajaavuei;

— OpraHu30BbIBaTH ydeOHOE B3aWMOJICWCTBUE B Tpymme (ompenensTs oOmue IenH,
pacnpenensTh poju, JOroBapuBaThCs APYT € APYroM U T. 11.);

— yCTpaHATh B paMKax Juajora pa3pbiBBl B KOMMYHHKAlUH, OOYCJIOBIJICHHBIE
HETIOHUMAaHUEM/HETIPUSTHEM CO CTOPOHBI COOECEeTHIKA 3a1a4i, (JOPMBI HITH COICPKAHMSI TUAIIOTa.

12. YMeHue OCO3HAHHO HCIIONB30BATh PEUEBBIC CPEACTBA B COOTBETCTBHHM C 3aJadei
KOMMYHHMKAIIMK JUIS BBIPAKEHHMS CBOMX YYBCTB, MBICICH M MOTpeOHOCTEHW Uil TMJIaHUPOBAHUS U
pPErylAlUd CBOEH MAESITeNbHOCTH; BJIAJIEHUE YCTHOM M NHCHbMEHHON pedblo, MOHOJOTHYECKOM
KOHTEKCTHOU peubto. O0yJaromuiics CMOXKET:

® OMpeAesaTh 3ajauy KOMMYHUKALIMU U B COOTBETCTBHHU C HEW OTOMPATh PeueBble CPEICTBA;

e 0TOMpaTh M HUCIOJB30BAaTh pEYEBBIE CPEJCTBA B MPOILECCE KOMMYHHMKAIMH C JPYTUMHU
JIOJIBMH (JTMAJIOT B TIape, B MAJIOW TPYyIIE U T. 11.);

® NpPEICTaBIsATH B YCTHOM WJIM TNHCbMEHHON (¢opMe pa3BepHYTHIM IUIaH COOCTBEHHOM
NeSITEIbHOCTH;

e COOJIOAATh HOPMBI ITYOJIMYHOM pedH, PETIaMEHT B MOHOJIOT€ M JIUCKYCCUU B COOTBETCTBHH
C KOMMYHHUKaTUBHOMU 3a/1a4ei;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYXKJCHHE) M 3alpamidBaTh MHEHHE MapTHEpa B
paMKax JMaiora;

® TMPUHHMMATH PEIIEHUE B XOJI€ TUAJIOTA M COTJIACOBBIBATH €TI0 C COOECETHUKOM;

® C03/1aBaTh NHCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTHMHAIBHBIE TEKCTHI C MCIOJIb30BaHUEM
HEOOXOUMBIX PEUYEBbIX CPE/ICTB;

® JCIIOJIb30BaTh BepOalibHbIE CPEACTBA (CpeiCcTBa JIOTMYECKOW CBS3HM) JUIS  BBLACICHHS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® JCIOJb30BaTh HeBepOaJIbHbIE cpeicTBa 17001 HarJsHbIe MaTepHallbl,
MO/ITOTOBJIEHHBIE/OTOOpAHHBIE MOJT PYKOBOACTBOM YUUTEIIS;

e JeJIaTh OLEHOYHBIM BBIBOJ O JOCTH)KEHUH LIEJIM KOMMYHHUKAllUU HETOCPEICTBEHHO IOCIE
3aBepLICHUS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO.

13.  ®opmupoBaHWe © pa3BUTHE KOMIETEHTHOCTH B  OOJIACTH  HCIIOJIB30BAHMUS
MHPOPMALMOHHO-KOMMYHUKAMOHHBIX TexHonorui (nanee — MKT). OOyuaromuiicss CMOXKeT:

e IIeJICHANPABIIEHHO MCKATh M UCIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPChl, HEOOXOIUMBIE IS
peleHus yueOHbIX M MPaKTUUECKUX 3a7au ¢ nomolbto cpencts UKT;

® BBIOMpATH, CTPOUTH U UCIIOIB30BATH JICKBATHYIO HH()OPMAIIMOHHYIO MOJIENb JUIsl TIepeIadn
CBOHMX MBICJIECH CpENCTBAMHU €CTECTBEHHBIX U (POPMATBHBIX S3BIKOB B COOTBETCTBUU C YCIOBHUSIMHU
KOMMYHHKAIHIH;

e BBHIIEIATh HMH(DOPMAIMOHHBIA AacMeKT 3a/Jayd, OMNEepUPOBaTh JaHHBIMH, HCIOIb30BaTh



MOJIeNb PELIeHNS 3a/auu;

® HCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHMH (BKJIIOYAas BBIOOp aJEKBAaTHBIX 3ajade
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-ANIapaTHBIX CPEACTB U CEPBUCOB) LISl PELICHUS HHPOPMAIIHOHHBIX
¥ KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a/7a4, B TOM YHCIIE: BEIYUCICHUE, HATUCAHUE MTHUCEM, COUMHEHHH,
JOKJIaJ0B, pedepaToB, CO3aHNe NIPE3CHTALUI U JIp.;

® JICIIOJIb30BaTh MH(POPMAIIHIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

e cozmaBaTh HH(OPMAIIMOHHBIE PECYPCHI Pa3HOTO THIIA U ISl PAa3HBIX ayIUTOPHUH, COOII0IAaTh
MH(POPMALIMOHHYIO TUTHEHY U MpaBHiia HHPOPMALIMOHHONW O€30MacHOCTH.

B pamkax nampasnenust «O6pamienue ¢ ycrpoiictBamu MKT» oOyuaronuiics CMOXKeT:

—  OCYIIECTBJIATH HHPOPMALMOHHOE MOJIKIIOUEHUE K JIOKAJILHOW CeTH U III00aIbHOM ceTH
Wurepner;

— 1oJiyyaTh HH(POPMAIIMIO O XapaKTePUCTUKAX KOMIbIOTEPA;

— OICHMBAaTh YHWCIIOBBIE TapaMeTphl WH(POPMAIMOHHBIX TpoleccoB (00BeM  MaMsTH,
HEOOXOAUMOM JJI XpaHeHUs: MHPOPMALMHU; CKOPOCTh Nepefaud WH(GOpMaIMU, MPOMYCKHYIO
CIOCOOHOCTH BEIOPAHHOT'O KaHAJIa U TIp.);

— coeaunaTh ycrpoiictBa KT (610ku KoMIbIOTEpA, YCTPOMCTBA CETEH, IPUHTEDP, TPOCKTOP,
CKaHep, M3MEpHUTENIbHbIE YCTpOMCTBA M T. J.) C HCIOJB30BAaHUEM IMPOBOAHBIX M OECIPOBOAHBIX
TEXHOJIOTHii;

— BXOIUTHh B MH(OPMAIIMOHHYIO Cpeay 00pa3oBaTeIbHONM OpraHu3aliy, B TOM YHCIE Yepe3 CeTh

WutepHer, pazMeniate B HHOOPMAITMOHHON Cpefie pa3iuyHble HH(POPMAIIMOHHbIE OOBEKTHI;

— coOmonatb  TpeOOBaHUA  TEXHUKHU 0e30IacHOCTH, TUTHCHEI, SPrOHOMUKHU i
pecypcocoepexxenus npu padote ¢ ycrporictBamu UKT.

B pamkax nHampasneHust «®Pukcanus ¥ o0OpaOoTka M300pa)K€HUH U 3BYKOB» B KauecTBe
OCHOBHBIX IJIJAHUPYEMBIX PE3y/IbTaTOB BO3MOXKEH, HO HE OIPAaHUUYUBACTCS CIIEAYIOIINM, CIIUCOK TOTO,
9TO 00YJAIOUIHIACS CMOXKET:

— C03/aBaTh Mpe3eHTAI1 Ha OCHOBE U(POBBIX (hoTOrpadmii;

— npoBoaUTh 00paboTKy 1MGpPOBbIX Qororpaduil ¢ HUCHOIB30BAaHUEM BO3MOXKHOCTEM
CHEIHAIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

— TpoBOAUTH 00pabOTKy IM(POBBIX 3BYKO3aIUCEl C HCHOJIb30BAHUEM BO3MOXKHOCTEM
CHEIMAIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

— OCYILECTBJISTH  BHUJIEOCBEMKY M  IPOBOAMTH  MOHTaX  OTCHSATOIO  MaTepuaja C
HCII0JIb30BAaHUEM BO3MOKHOCTEN CIIEIUAIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B pamkax nanpaBinenus «llouck m opraHuzanus XpaHeHHs HH(OpPMaLuN» B KauecTBe
OCHOBHBIX IJIAHUPYEMBIX PE3y/IbTaTOB BO3MOXKEH, HO HE OIPaHUYMBAETCS CIEAYIOIIUM, CIIMCOK TOrO,
YTO 00YJAIOUUHCS CMOXKET:

— HCIOJB30BaTh pa3IM4HbE IpPUEMBbl NOUCKAa HHpoOpMalMu B ceTH VIHTepHeT (IOMCKOBbIE
CUCTEMBI, CIIPABOYHBIE pa3/Ieibl, IPEAMETHbIE PYOPUKH );

— CTpPOMTH 3alpOChl JUIsl MOMCKa MHPOpPMAIMM C HMCHOJIb30BAaHUEM JIOTMUECKHX OIlepanuil u
aHAJIN3UPOBATh PE3YJIbTAThl IOUCKA;

— HCIONB30BaTh pa3inyHble OMOIMOTEYHBIC, B TOM YHCJIE 3JICKTPOHHBIC, KaTaJlOTru Ui IOMCKa
HEOOXOIUMBIX KHUT;

— HCKaTh MHPOPMAILMIO B PA3JIMYHBIX 0a3ax NaHHBIX, CO37aBaTh W 3alOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH, UCITI0JIb30BaTh PA3JIMUHBIE ONPEEIUTENH;

— COXpaHATb M HHOUBUAYAJIbHOIO MHCIIOJIb30BAaHMsI HalAEHHble B cetu [IHTepHer



I/IH(I)OpMaI_H/IOHHBIe 0OBEKTHI U CCHUIKHM Ha HUX.

B paMKax HaIlpaBJICHUA ((COSI[aHI/Ie IIMCBbMCHHBIX COO6IH€HPII>'I>> B Ka4€CTBE€ OCHOBHBIX

IIAaHUPYEMBIX PE3YJIbTATOB BO3MOXKCH, HO HC OI'PaHUYMBACTCA CJICAYIOIIWM, CIIMCOK TOro, 4TO

00 yUaIOIUICS CMOXKET:

OCYHICCTBIIATL PCAAKTUPOBAHHUEC U CTPYKTYPHPOBAHUC TCKCTA B COOTBETCTBUHU C €0 CMBICIIOM

cpeacTBaMu TCKCTOBOI'O PEAAKTOPA,

(bopmMaTUpOBaTh TEKCTOBBIE TOKYMEHTHI (YCTaHOBKA MMaPaMETPOB CTPAHMILIBI JOKYMEHTA;

(dbopMaTupoBaHE CUMBOJIOB M a03aIIeB; BCTABKAa KOJIOHTUTYJIOB M HOMEPOB CTPAHUIL);

BCTABIIATH B IOKyMEHT (DOPMYJIbI, TAOIHIIBI, CIUCKH, H300paKEHHS;

Y4aCTBOBAThb B KOJUICKTUBHOM CO3JaHWU TCKCTOBOT'O JOKYMCHTA,

CO3aaBaTb TrMIICPTEKCTOBLIC TOKYMCHTHI.

B paMKax HaIllpaBJICHUA «C03I[3.HI/I€ rpa(pﬂqecxnx 00BEKTOB» B KAUECTBE OCHOBHBIX ITIaHUPYCMBIX

pE3yIbTaTOB BO3MOXEH, HO HE OTPAaHMYMBAETCS CIEAYIOLUIUM, CIHUCOK TOro, 4TO OOydarouuiics

CMOXCT.

co3/laBaThb M PEJAKTUPOBATh HM300pa)KEHHs C IOMOIIbI0 HHCTPYMEHTOB TIpadHuuecKoro
penakropa;

CO3/1aBaTh pa3jIM4YHble TE€OMETPHUYECKHE OOBEKTHI M UEPTEXH C HCIOIb30BAHUEM
BO3MOKHOCTEH CIEIUATIbHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB;

cO3/laBaTh JAMarpaMMmbl pPa3IUYHBIX BHUJOB (QITOPUTMUYECKUE, KOHLENTYyaJbHbBIE,
KJaccU(hUKALMOHHBIE, OPraHU3alMOHHBIC, POJICTBA U JAp.) B COOTBETCTBHU C PEIIACMBIMH
3a/la4aMH.

B paMKax HaIlpaBJICHUA «COS}IaHI/Ie MY3BIKAJIbHBIX H 3BYKOBBIX 00BEKTOB» B KaueCTBE

OCHOBHBLIX INIAHUPYCMBIX PE3YJIBTATOB BO3MOXKCH, HO HC OI'paHUYMUBACTCA CICAYIOIIUM, CIIMCOK TOTO,

YTO 00YYAIOUIUIACS CMOXKET:

® 3anuChIBaTh 3BYKOBBIE (ailibl C pPA3IUYHBIM KAayeCTBOM 3BydYaHUs (TIyOMHOMN
KOJMPOBAHUS U YaCTOTOM JUCKPETH3ALNN);

® JCIOJIB30BaTh MY3BIKAJIbHBIE PENAKTOPHI, KIABUIIHBIE U KMHETHUYECKHE CUHTE3aTOPbI
JUIsl PELLIEHHs TBOPYECKUX 3a1ay.

B paMKax HaIlpaBJICHUA ((BOCHpI/IFITI/Ie, HCIIOJIB30BAHUC MU CO3OAHUC THUIICPTCKCTOBLIX U

My.]'[bTPIMCI[HfIHBIX I/IH(bOpMaL[I/IOHHLIX 00BEKTOBY» B Ka4eCTBE OCHOBHBIX ITIaHUPYEMBIX PE3YJILTATOB

BO3MOJXKCH, HO HC OI'paHUYUBACTCs CIICAYIOIIUM, CIIMCOK TOT'O, UTO O6yanOHlHﬁ0H CMOXKCET:

e (C03/1aBaTh Ha 3a/IaHHYI0 TEeMY MYJIbTHUMEIUIHYIO MNPE3EHTAIMI0 C TUIEPCCHUIKAMHU,
CJIalifIbl KOTOPOH coJiepkKaT TEKCThI, 3BYKH, TpapuuecKue U300paxeHus;

e pabotaTh C O0COOBIMM BHMJAaMH COOOIIEHUH: JAMarpamMmamu (aJIrOpUTMHUYECKHE,
KOHLIENITyalbHble, KJIaCCU(UKALMOHHbIE, OpraHW3allMOHHBIE, POACTBA M  Ap.),
KapTamu (reorpaduueckue, XpOHOJOIMUECKHE) U CIYyTHUKOBBIMU (ororpadusiMu, B
TOM YHCJIE B CUCTEMAX INI00AIBHOTO MO3UIIMOHUPOBAHMS;

® OlEHUBaThb pa3Mepbl (ailsioB, MOATOTOBICHHBIX C HCIIOJIb30BAHUEM Pa3JIMYHbBIX
YCTPOKMCTB BBOJA MH(POPMALIMU B 33JaHHBI MHTEpPBAJ BpeMEHHU (KJI1aBHATypa, CKaHep,
MHUKpOGOH, poToKamepa, BUeOKaMepa);

®  UCHOJb30BATH MPOTrPAMMBI-APXUBATOPHI.



B pamkax HampaBineHus «AHanu3 uHpoOpMalMM, MaTeMaTudeckas oOpaOoTka JaHHBIX B
HCCIIeJOBAaHNM» B KAUECTBE OCHOBHBIX IUIAHUPYEMBIX PE3YJIbTATOB BOSMOXKCH, HO HE OTPaHUYUBACTCS
CJICIYIOIINM, CIIUCOK TOTO, YTO OOYYAIOUTHIICS CMOKET:

® BBOJWTH PE3yJabTaThl U3MEPEHUH W JApyrue HUQpoBBIE TaHHBIE Ui UX 00pabOTKH, B
TOM YHCJI€ CTATUCTUYECKOHN U BU3yaIH3aIlHH.

B pamkax HampaBneHus «MonenupoBaHHE, NPOCKTUPOBAHUE W YIIPABICHUE» B KauyeCTBE
OCHOBHBIX IIAHUPYEMBIX PE3YJIbTaTOB BO3MOXKEH, HO HE OTPAaHMYMBACTCS CIIEIYIOLINM, CIIHCOK TOTO,
YTO 00YJAIONUHCS CMOXKET:

® CTPOMTH C  TIOMOUIbIO  KOMIBIOTEPHBIX ~ HHCTPYMEHTOB  pa3HOOOpa3HbIE
UH(QOPMAIIMOHHBIE CTPYKTYPHI ISl ONHCAHUS 00BEKTOB;

® KOHCTPYMPOBATh H MOJAEIUPOBATH C UCIOJIH30BAHNEM MATEPHAIBEHBIX KOHCTPYKTOPOB C
KOMITBIOTEPHBIM YIIPABICHUEM B 00paTHOM CBA3BIO (POOOTOTEXHUKA);

® MOJIEIHMPOBATH C UCIIOIB30BAHUEM BHPTYAIBHBIX KOHCTPYKTOPOB;

® MOJIEIMPOBATH C UCTIOIB30BAHUEM CPEJIICTB MMPOTPAMMHUPOBAHHSI.

B pamkxax HanpasieHus «KoMMyHHMKanus M COLMAJIBbHOE B3aUMOJICHCTBUE)» B KadeCTBE
OCHOBHBIX IJIAHUPYEMBIX PE3yIbTaTOB BO3MOXKEH, HO HE OIpPaHUUYMBACTCS CIIEAYIOIINUM, CIIUCOK TOTO,
YTO 00YJaIOMUNC CMOXKET:
® OCYIIECTBIISATh 00Opa3oBaTeNbHOE B3aUMOJEcTBUE B  HMH(OPMAIMOHHOM  IPOCTPAHCTBE
o0pa3oBaTesIbHOI OpraHu3aluy (IOJIy4eHHUE U BBIIIOJIHEHUE 3a/IaHui, IOJyYeHUEe KOMMEHTapUeEB,
COBEPIIICHCTBOBAHUE CBOCH paboThI, (hOpMUPOBAHHE TTOPTHOIIHO);

® CIIOJIb30BATh BO3MOKHOCTH 3JIEKTPOHHOW IOYTHI, MHTEPHET-MECCEHJKEPOB M COIMAJIBHBIX
ceTeit A 00ydeHus;

® BECTH JIMYHBIN THEBHUK (0JIOT) C HCIOIB30BAHUEM BO3ZMOXKHOCTEH ceTu MIHTepHeT;

e co0s0aTh HOPMBI MHPOPMALIMOHHON KYJIBTYpPbI, 3TUKH U IpaBa; C YBaXKEHUEM OTHOCHUTHCS K
YacTHOW MHPOpPMALIMU U HHPOPMAIIMOHHBIM IIpaBaM JPYruXx JIOJIEH;

® OCYIIECTBIISITh 3aLIUTy OT TPOSHCKUX BHUPYCOB, (HIIMHTOBBIX aTak, HHQOpPMALUU OT
KOMIIbIOTEPHBIX BUPYCOB C IIOMOLIbIO aHTUBUPYCHBIX IPOTPAMM;

e coOmonaTh npaBuia 0e30macHOro nNoBeeHus B cetu MHTepHeT;

e pasznuuarth Oe3omacHele pecypchl ceTu VHTepHET U pecypebl, COJEp)KaHUE KOTOPBIX
HECOBMECTHMO C 33JjauaMH BOCIIUTAHUS U 00Pa30BaHUs MM HEXeNIaTeIbHO.

IIpeamMeTHbIe pe3yJbTAThl OCBOEHHS BHIIY CKHUKAMU
OCHOBHOI0 0011ero 00pa3oBaHusi MPOrpaMMbI
1o y4eOHOMY npeaMeTy «AJreopa»

B cootBerctBUuuM ¢ TpeboBaHusMu DeaepanbHOrO TOCYAApPCTBEHHOTO 00pa30BaTEeNIbHOTO
CTaHJapTa OCHOBHOTO 00mIero oOpa3oBaHUs K pe3ylibTaTaM IMpeaIMeTHOH obmacth «MaTemaTuka u
uHpOpPMATHKa», TMpPEIMETHbIE pe3yabTaTbl OCBOCHHUS Tnpeamera «l'eomMeTpus»  OTpaXkaroT:
1) ¢dopmupoBaHMe NpPEJCTaBICHUA O MaTeMaTHKEe KaK O METOJEe MO3HAaHUs JIeHCTBUTEIBbHOCTH,
MO3BOJIAIOIIEM OMKUCHIBATH U U3yYaTh PeabHbIC MPOIECCH U SIBICHUS:

® 0CO3HaHHE POJIM MaTeMaTHKH B pa3BuTHU Poccuu u Mupa;
® BO3MOXHOCTb NPHUBECTH MPUMEPbl U3  OTEYECTBEHHOM W  BCEMUPHOM  HCTOpUHU
MaTEMaTHYECKHX OTKPBITUN U UX aBTOPOB;



2) pa3BuTHE yMEHUH paboTaTh ¢ Y4eOHBIM MAaTEMaTHYECKUM TEKCTOM (aHAIM3HPOBATh,
M3BJICKATh HEOOXOIUMYIO HH(GOPMAIINIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICJIH C IPUMEHEHHEM
MaTeMaTHYeCKOM TEPMUHOJIOTMU W CHUMBOJHMKH, TMPOBOJUTH KJIACCU(PUKALMH, JIOTMUYECKHE
000CHOBaHUs, JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPIKICHHIA:
® ONEpUPOBAHUE  TMOHATUSIMHU:  MHOXECTBO,  DSJEMEHT  MHOXECTBA,  IOJMHOXECTBO,
MIPUHAJJICKHOCTh, HaXOXKJIEHUE TMepecedeHusi, 0ObeIUHEHUS MOAMHOXKECTBA B MPOCTEHIINX
CUTYaIHsIX;
® pelIeHHE CIOKETHBIX 33/1a4 Pa3HBIX TUIIOB HA BCE apr(PMETHUECKUE ACHCTBUS;
e TMpHMEHEHHE CIloco0a TOMCKA PEIICHUs 3aadd, B KOTOPOM pACCYKIEHUE CTPOHUTCS OT
yCIIOBHS K TPeOOBAHHIO MIIH OT TPeOOBaHMSI K YCIOBHUIO
® COCTaBJICHMC TIUIaHA PCEIICHUS 3aJa4yH, BBIJICJICHUE OTAllOB €€ PCIICHUs, HHTEPIPETalns
BBIYHMCIIUTEILHBIX PE3YITATOB B 3a/1aue, HCCICIOBAHNE MTOTYYEHHOTO PEIICHHS 3aa4H;
® HaXOXJCHHE MPOIICHTAa OT YHCIa, YHCa MO MPOIEHTY OT HEro, HaXOXXJICHHsI MPOIEHTHOTO
OTHOIICHUE JIBYX YHCEJ, HAXOXKICHHS MPOIICHTHOTO CHUKEHUS WU MPOIICHTHOTO TTOBBIIICHHS
BCJIMYUHEL,
® pelleHUe JOTUYECKUX 3a]1aY;
3) pa3BUTHE TPEACTABICHUM O 4YHCI€ MW YHUCIOBBIX CHUCTEMaX OT HATypaJlbHBIX J10
NEHCTBUTENBHBIX YHCEN; OBIAJCHHE HaBBIKAMH YCTHBIX, MHUCHMEHHBIX, WHCTPYMEHTAIBHBIX
BBIYMCJICHHIA:
e ONEPUPOBAHWE TIOHATHSAMHU: HATYpPaJIbHOE YHCIO, IIEJI0€ YHCI0, OOBIKHOBEHHAs JpOOb,
JecATUYHAs IpoOb, CMEIIAHHOE YUCII0, PAllHOHAIBEHOE YHCIIO, UPPALIMOHATBLHOE YUCIIO;
e ICIOJNH30BAHME CBOWMCTBA YHCET W 3aKOHOB apU(PMETHUECKHX OMNepaluid ¢ YUCIAMH TpU
BBITTOJTHCHHH BBIYMCIICHUI,
® HCMOJIb30BAaHHUE IPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCICHUN U
pelIeHuN 3a/1ay;
e  BBINOJHEHUE OKPYIJICHUS YHCEJ B COOTBETCTBUU C MIpaBUIIaMU;

CpPaBHEHHUE YHUCEIT,
e OLEHUBAHUE 3HAYCHMs KBAJPATHOIO KOPHs U3 IOJIOKUTEIBHOTO LIEJIOT0 YUCIIA;
4) OBJIQJICHUE CHUMBOJIBHBIM SI3BIKOM  aiureOpbl, IPUEMAMH BBIIOJIHEHUS TOXKIECTBEHHBIX
peo0pa3oBaHUi BBIPAKEHUH, pELICHHUs YpPaBHEHWI, CHCTEM YypaBHEHUM, HEPaBEHCTB M CHCTEM
HEPaBEHCTB, YMEHHUS MOJEIHPOBATh pealbHble CHTYyalldd Ha s3bIKe aureOpbl, HCCIEI0BaTh
IIOCTPOCHHbIE MOJIENIM C HCIOJb30BaHUEM ammapaTa aireOpbl, MHTEPHPETHPOBATH IOJIYUYEHHBIN
pe3yJIbTarT:
®  BBINOJIHEHHE HECIIOKHBIX MPE0Opa30BaHU AJIs BBIYMCICHHS 3HAYeHUH YHCIIOBBIX BBIPa)KEHUI,
COJIEpKalllMX CTEIEHH C HATypaJbHBIM IIOKA3aTEJIEM, CTENEHH C LEIbIM OTPULATEIbHBIM
IIOKa3aTeseM;
® BBINOJIHEHHE HECIOXHBIX NPeoOpa3oBaHUN LEJbIX, IPOOHO PALMOHAIBHBIX BBIPAXKEHUN H
BBIP)XEHUI ¢ KBaJJpaTHBIMU KOPHIMH; PACKPbIBaTh CKOOKH, TIPUBOIUTH MTOI00HBIE ClaracMbie,
UCIIO0JIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOXCHHUS;
® pCILICHHE JIMHEWHBIX M KBAaJpPaTHbIX YPAaBHCHWM W HEPABEHCTB, YPAaBHCHUN M HEPABEHCTB
CBOJSIIMXCS K JIMHEHHBIM MJIM KBaJpaTHBIM, CUCTEM YPaBHEHUI U HEpaBEHCTB, M300paxKeHHe
PEIICHN HEPABEHCTB U UX CUCTEM Ha YUCIIOBOU MPSIMOI;
5) oBnameHue cuCTeMON (YHKIMOHAJIBHBIX MOHSATHH, pa3BUTHE YMEHHUsS HCIOJIb30BATh
(byHKIMOHANBHO-TpaUIECKHEe TPEACTABICHUS /ISl PEIICHHs] PAa3JIMYHbIX MaTEeMaTUYECKHX
3a/1ad4, U ONMCAHUs U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEM:



® OmpeesIeHUE IMOJIOKEHHS TOUKU IO €€ KOOpJAuHAaTaM, KOOPAMHATHI TOUKH IO €€ I0JIOKEHUIO
HAa IUIOCKOCTH;
® HaxOXIeHHE MO rpaduKy 3HaYCHUNA QYHKIMH, 00TACTH ONpPEAeIICHUs, MHOKECTBA 3HAUCHHIA,
HyJed QyHKLINHU, IPOMEKYTKOB 3HAKO MOCTOSHCTBA, IPOMEKYTKOB BO3pACTAHUS U YObIBaHMUS,
HanOOJIBIIIETO ¥ HAMMEHBIIIETO 3HAYCHUS () YHKIIUH;
® TO0CTpOeHHE TpadriKa JIMHEHHON U KBAAPATUIHON (yHKITUNA;
e onepupoBaHHWE Ha 0a30BOM YpOBHE IOHATHAMM: IOCIEI0BATEIbHOCTh, apudmMeTnueckas
Iporpeccusi, reoMeTpuiecKkasi Iporpeccus;
® JCIOJIb30BaHUE CBOMCTB JTMHEHHON M KBaJApaTUIHOW (PYHKIMN M UX TpadHUKOB MPH pelIeHUN
3a/1a4 U3 Ipyrux yuyeOHbIX PEAMETOB;
6) OBJIQJICHUE MPOCTEHUIIMMHU CIIOCOOAMU MPEJCTABICHHS M aHajh3a CTATUCTHMYECKHX JaHHBIX;
¢dbopMHpOBaHHE MPEICTABICHUA O CTATUCTUYECKMX 3aKOHOMEPHOCTAX B pEaJbHOM MHpE U O
pa3MYHBIX CHoco0ax MX H3YyYeHHs, O NMPOCTEHIIMX BEPOATHOCTHBIX MOJENSX; Pa3BUTHE YMEHHH
U3BJIeKaTh MH(OpMaIMIO, MPEACTABICHHYIO B TabiMLax, Ha auarpaMmax, rpaukax, OmuchiBaTh U
aHAIN3UPOBAaTh MAaCCHUBBl UHUCIOBBIX JIAHHBIX C IIOMOIIBIO MOAXOAALIUMX CTATUCTHUYECKHUX
XapaKTEPUCTHUK, HCIOJIb30BaTh IOHMMAHUE BEPOSITHOCTHBIX CBOMCTB OKpYXAlOLIUX SBICHUM IpHU
IIPUHATHN PEILICHUMN:
e (opMHUpOBaHME TIPEJICTABIEHUS O CTATUCTUYECKHX XapaKTEPUCTHKAX, BEPOSTHOCTU
CITy4aifHOTO COOBITHS;
® pelIeHHEe NPOCTEHIINX KOMOMHATOPHBIX 3a/1a4;
® OIpeielIeHNe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;
® OIICHUBaHME U BHIYMCICHUE BEPOSITHOCTH COOBITUS B MPOCTEHIIINX CITydasiX;
® HaJIMYME MPEACTABICHUS O POJHM MPAKTUUYECKHU JOCTOBEPHBIX U MAaJIOBEPOSTHBIX COOBITHH, O
POJIM 3aKOHA OOJIBIINX YUCE B MACCOBBIX SIBJICHUSAX;
® yMCHHME CPAaBHMBAThb OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHKH, IOJyUYEHHBIE B IpoLEcce
pELICHU IPUKIIAIHOMN 3a1a4u, U3Yy4EHHs PEAJIbHOTO SIBJICHMS,
7) pa3BUTHE YMEHUMN MPUMEHSTh U3YUYEHHBIEC MMOHATHS, PE3YJAbTaThl, METOABI JJIsl PELLCHUS 3a1a4
MPAaKTUYECKOTO XapaKTepa M 3a/1a4 U3 CMEKHBIX JUCLUUIUIMH C UCIIOIB30BAHUEM MIPH HEOOXOIUMOCTH
CIPaBOYHBIX MAaTEPHUAJIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKONM M MPUKHUIKON MPHU MPaKTUYECKUX
pacuerax:
® pacro3HaBaHHUE BEPHBIX U HEBEPHBIX BbICKa3bIBaHUIA,
® OLICHMBAHHUE PE3yJIbTATOB BHIYMCIICHUH IIPU PEILIEHUH NPAKTUYECKUX 3a/1ay;
® BBIIIOJHEHUE CPABHEHUS YHCEI B PEAIbHBIX CUTYaLIUsX;
®  JCIIOJIb30BAHUE YUCIIOBBIX BBIPAKEHUH NP PELICHUU MPAKTUUECKUX 3a/1a4 U 3a]1a4 U3 JPYTux
yueOHBIX IPEIMETOB;
® pelLICHHE NPAKTUYECKUX 3a/1a4 C IPUMEHEHUEM MTPOCTEHIINX CBOUCTB (Uryp;
® BBINOJHEHHE MPOCTEHIINX IOCTPOGHUH M HM3MEPEeHUH Ha MECTHOCTH, HEOOXOAMMBIX B
peaNbHOM JKU3HY,
8) dopmupoBaHue mpeacTaBICHUsI 00 OCHOBHBIX M3Y4aeMbIX IMOHATHAX: HH(GOPMALHS, allTOPUTM,
MOJIENb - ¥ NX CBOMCTBAX;
9) pa3BUTHE  aNTOPUTMHUYECKOTO  MBIIUICHUS, HEOO0XOAMMOro Juis  Npo(dhecCHOHAIBHON
JeSITEIbHOCTH B COBPEMEHHOM OOILECTBE; pa3BUTHE YMEHHUH COCTaBHTh M 3aMHCATh AJTOPUTM IS
KOHKPETHOI'O  UCHOJHHUTENA; (OpMUpOBaHME 3HAHUH 00 aNrOPUTMHUYECKUX KOHCTPYKLMSX,
JIOTUYECKUX 3HAYEHUAX M ONEPALMAX; 3HAKOMCTBO C OJHUM M3 S3BIKOB IIPOrPAMMHUPOBAHHSA H
OCHOBHBIMH aJITOPUTMUYECKUMH CTPYKTYPAMH - TUHEHHOH, YCIOBHOM M LIMKJIMYECKOM;



10) ¢dopmupoBanue ymeHuii HopMaTU3aLUK U CTPYKTYPUPOBAHUS MH(POPMALIUK, YMECHUS BHIOHPATH
croco0 Mpe/iCTaBICHUs] JaHHBIX B COOTBETCTBUM C IIOCTaBJICHHOW 3ajaued - TaOIMILbI, CXEMBI,
rpaduKy, AMAarpaMMbl, C HUCIIOJB30BAaHHEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CPEICTB 00pabOTKH
JaHHBIX;
11) nyist cienbIX ¥ CITa0OBUISAIINX yUANTUXCS (€CITH TaKUE yYal[Hecs B YUPEKICHUU €CTh):

e BJIaJICHHE NPAaBWIAMU 3alMCH MaTeMaTHYECKUX (OpPMYJ M CHELMaJIbHBIX 3HAKOB pelibe(HO-
TOUYEYHOU cucTeMbl 00o3HaueHuit JI. Bpaiins;

e BIIAJICHHE TAKTHIBHO-OCS3aTEILHBIM CIIOCOOOM O00CTeIOBaHMsS M BOCIPHATHS peilbe(HBIX
n300pakeHUI MPeIMETOB, KOHTYPHBIX H300pa’keHH reoMeTprUecKuX Guryp  T.11.;

* yMEHUE YUTaTh pesibeHble IpauKu JIEeMEHTApHbIX (PYHKIMHA HA KOOPIMHATHOM IJIOCKOCTH,
INPUMEHSATH CHEIHATIbHbIE PUCTIOCO0JICHHS [T PeIbe(HOIO YepUEHHUS.

BeinyckHuk HayuuTcs B 7-9 kiaccax (IJi MCHOJb30BAHUSI B NOBCEIHEBHON MKU3HM M
o0ecreyeHUs1 BO3MOKHOCTH YCIIEIIIHOT 0 MPOA0JIKEeHUsI 00Pa30BaAHUA HA 0230BOM YPOBHE)
DJIeMEeHTbI TEOPHH MHOKECTB M MATEMATHYECKOI JIOTHKH

e OmepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
MMOJAMHOKECTBO, TPUHAJIEKHOCTB;

®  33JaBaThb MHO>KECTBA MEPEUUCICHUEM HX FJIEMEHTOB;

® HaxOoJWTh MepeceueHne, OObEIUHEHNE, TTOJIMHOKECTBO B IPOCTEUIITUX CUTYAIIUAX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: ONpPEIEICHHE, AaKCHUOMa, Teopema,
J0Ka3aTelIbCTBO;

® [IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI JIJIsl TOATBEPKICHUS CBOUX BbICKA3bIBAaHUI.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTHUX MPeAMETOB:

®  CIOJIB30BaTh TpaduyecKkoe NPEJCTaBICHUE MHOXECTB [JIsl ONHCAHHUS peaslbHBIX
MIPOIIECCOB U SIBJICHUH, MPY PEIICHUH 3a7a4 JPYTUX YUYCOHBIX MPEIMETOB.
Yucaa

e OmnepupoBatb Ha 0a30BOM YpOBHE NOHSATHSMU: HATypaJbHOE YHCIJIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHast  JApoOb, JecsATHYHAas JpoOb, CMemaHHas JpoOb, PpalMOHANBHOE  YHUCIIO,
apudmeTnyeckuil KBaJIpaTHbIN KOPEHb;

®  HCMOJIb30BaTh CBOMCTBA YKCEN U MPABUJIA JEUCTBUI ITPU BBIITOJIHEHUH BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKU JeauMOcTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHWU BBIYMCICHUNA U
pEUIEHUH HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJIEHUE PALIMOHAIBHBIX YUCEJ B COOTBETCTBUH C IIPaBUJIAMU;

®  OLECHMBATh 3HAYEHHE KBAJPATHOTO KOPHA U3 MOJIOKUTEIIBHOTO LEJIOT0 YHCIA;

®  pacrno3HaBaTh palMOHAJIbHBIE U UPPALIMOHATIBHBIC YUCIIA;

®  CpaBHUBAThH YHUCIA.
B noBceHeBHOM KNU3HM U MPU U3YUYEHUH IPYTUX MPeAMETOB:

®  OILICHUBATh PE3YJIbTAThl BEIUUCICHUN MTPU PEIICHUH MPAKTHUECKUX 3a/a4;

®  BBINOJHATH CPABHEHHE YHCET B PEAIbHBIX CUTYALUAX;

®  COCTaBJISITh YUCJIOBBIE BBIPAXKEHUS MPU PEIICHUH MPAKTUYECKHUX 3aJa4 U 3a7a4 U3 Ipyrux
y4€OHBIX MPEIMETOB.
To:xknecTBeHHbIE TPe0OPa30BAHUS

e BoinonHATP HECIOXHbIE MpeoO0pa3oBaHUs MJiS BBIUMCICHHUS 3HAYEHUH YHCIIOBBIX
BBIPXKEHUM, COIepkKAIIUX CTENEHU C HATYypalbHbIM MOKa3aTeJIeM, CTEIIEHU C LEIbIM OTPULATEIbHBIM
[IOKa3aTesem;

®  BBINOJHATH HECIOXKHBIC MPEoOpa3oBaHMs IEIBIX BBIPAKEHUN: PACKpPHIBATh CKOOKH,
MPUBOIUTH MOAOOHBIE CIaraeMbie;

®  HCIOJIB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaJapaT CyMMBI, KBaIpaT Pa3HOCTH,
Pa3HOCTb KBAJPATOB) ISl YIIPOIIEHHUS BHIYUCICHUIN 3HaYE€HUN BBIPAKCHUI;



®  BBINOJIHATH HECIIOKHBIE MPEOOPa30BaHUs JPOOHO-TMHEWHBIX BBIPAKECHUN U BBIPAKEHHINA C

KBaJIpaTHBIMU KOPHSIMHU.
B noBceHeBHOM XKU3HHM M IPH U3YYCHUH APYTHX NPeIMETOB:

® [IOHUMAaTbh CMBICI 3alUCH YUCIIAa B CTAHAAPTHOM BHUJIE;

e  omnepupoBaTh Ha HA30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aMUCh YHCIAN.
YpaBHeHus1 1 HepaBeHCTBA

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHSAMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHMUSI, pEIICHHE YPaBHEHHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPaBEHCTBA;

® MPOBEPATH CIPABEITIUBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JIMHEWHbIEe HEPaBEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOSIIIMECS K TMHEHHBIM;
pelaTh CUCTEMbI HECJIOKHBIX JTMHEHHBIX ypaBHEHUN, HEPABEHCTB;

IIPOBEPSTH, ABJIAETCA JIU JAHHOE YHUCIIO PEILIEHUEM ypaBHEHUs (HEPaBEHCTBA);
pelaTh KBaJipaTHbIe ypaBHEHUs MO GopMyIie KOpHEH KBaJpaTHOIO YpaBHEHUS;

e 1300paXkaTh peUICHUs] HEPAaBEHCTB M UX CHCTEM Ha YHCIIOBON MPSAMOM.

B noBceHeBHOM KU3HM M NIPH U3YYEHHUH JAPYTUX NIPeIMeETOB:

®  COCTaBJISITH U pelllaTh JIMHEWHbIE YPaBHEHUS NIPU PELLEHUU 33/1a4, BO3SHUKAIOLIUX B JPYTHX
y4eOHBIX MpeaMeTaXx.
DyHKIUHA

e Haxonuth 3HaueHue (PyHKIMU IO 33JJaHHOMY 3HAUEHUIO apryMEHTa;

® HaxOJIuTh 3HAa4YCHHE apryMeHTa IO 3a/JlaHHOMY 3HAYeHUI0 (YHKIUU B HECIOXKHBIX
CUTYalUsIX;

®  ONpEIENATH [T0JIOXKEHUE TOUKHU 10 €€ KOOpAMHATAM, KOOPAMHATHI TOUKH 10 €€ MOJI0KEHHUIO
Ha KOOPJAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOAWTh OOJIACTH OMpEICIICHUs, MHOXKECTBO 3HAYCHUH, HyIH (QyHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pAaCTaHUsI U yOBIBaHUs, HAUOOJIbIIIEe U HAUMEHbILIEEe
3HaueHUs QYHKIINH;

®  CTPOWTH rpaduK JTUHEHHOU (HYHKINU;

®  TIPOBEpATh, SABISIETCA JU JaHHBIA Trpaduk rpadukoM 3aqaHHON (YHKUMHU (JTMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPONOPIMOHATILHOCTH);

e ompeneiiaTh NPUONMIKEHHBIE 3HAYEHUS KOOPJAMHAT TOYKH IE€pecedeHusi TpadukoB
[10%:19012178

e omnepupoBaThb Ha 0a30BOM YPOBHE MOHATHSAMH: MOCJIEI0BATEIbHOCTh, apupMeTuiecKas
Iporpeccusi, reoMeTpu4ecKas Iporpeccus;

e pemarh 3aJa4d  Ha TPOTPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJy4YeH
HETOCPEACTBEHHBIM IOJICYETOM 0€3 MPUMEHEHHs (POPMYIL.

B noBceHeBHOM KU3HHM M IPH U3YYCHUH APYTHX PeIMETOB:

®  CIOJIb30BaTh TpadUKHU pPeaTbHBIX MPOILIECCOB M 3aBHUCHUMOCTEH Uil ONpeAeNieHUs UX
CBOMCTB (HauOoblINE U HAUMEHBIINE 3HAUEHUS, MPOMEKYTKH BO3pacTaHUsl M yObIBaHUS, 00nacTu
MOJIOKUTEIBHBIX M OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

®  JCIOJIb30BaTh CBOMCTBA JMHEHHON (DYHKIMU U ee rpaduK MpH PEIICHUH 3a/1a49 U3 IPYTrUx
y4€OHBIX PEIMETOB.

CrarucTUKa U TeOPUS BEePOSITHOCTEI

e lIMeTh mpencTaBI€HHE O CTATUCTUYECKHUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 33]]a4ax;

e pemath npocTelnine KOMOMHATOPHBIE 3aJaud METOJAOM IMPsIMOTO M OPraHU30BAHHOTO
nepedopa;

®  NPEJCTaBIAThH JaHHbIE B BUJE TAOIUII, JHarpaMm, rpaduKoB;

®  yuTaTh UH(OPMALINIO, IPEICTABICHHYIO B BUJIE TAOIUIIbI, AMArPAMMBI, TpaduKa;

®  OmnpeleNsiTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OLEHHUBATh BEPOSTHOCTh COOBITHS B MPOCTEHIINX CIIydasix;



®  UMETbh PEJCTABICHHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBJICHUSX.
B noBceHeBHO KU3HM U NPH U3YYEHUH APYTUX MPeIMeTOB:

®  OLECHUBATh KOJUYECTBO BO3MOKHBIX BApUAHTOB METOJIOM Iepedopa;

®  HMETb IPEJICTABICHUE O POJIM IPAKTUUECKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIL;

® CpaBHMBAaTb OCHOBHBIE CTaTHCTUYECKUE XapaKTEPUCTUKH, IIOJYyYEHHBIE B IIPOLIECCE
pelIeHUs IPUKIIAIHOM 3a/1auM, U3yUEHHS PEAbHOTO SIBJICHMUS,

®  OLECHUBATh BEPOSTHOCTh PEATBHBIX COOBITUM U SIBJICHUH B HECIIOXKHBIX CUTYaLIUsAX.
TexcToBBIC 3a0a9H

e PemaTth HeCJ0XKHbIE CIOKETHBIE 3aJJa4l Pa3HbIX TUIIOB Ha Bce apu(MeTHueckue 1eHCTBUS;

®  CTPOUTH MOJENb YCIOBHS 3a7aud (B BUJE TaOJMIIbI, CXEMbI, PUCYHKA WJIM YPAaBHEHHUS), B
KOTOpOM JaHbl 3HAUEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C LIEJIbIO MIOUCKA PEILIEHUS 3aa4l;

®  OCYILIECTBIIATh CIIOCOO MOMCKA PELICHMs 3aJaud, B KOTOPOM pacCyXJEHHE CTPOUTCS OT
yCIIOBHSA K TpeOOBAaHUIO WM OT TPeOOBaHHSA K YCIIOBHUIO;

®  COCTaBIIATH IUIAH PEIICHUS 3a/1a4H;

e  BBIJEJATH 3TAIbl PELUICHUS 33a4y;

®  UHTEPNPETHPOBATh BBIUUCIUTENbHBIE PE3ylbTaThl B 3ajladye, MCCIIEOBaTh MOIYYEHHOE
pelIeHrE 3a]auH;

e  3HaTh pa3jIMyhe CKOpPOCTeH 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U MO TEUEHUIO PEKU;

e  pelaTh 33Jja4d Ha HAXOXKIEHHE YaCTH YKCciIa U YUcia 10 €ro 4acTH;

e  pelaTh 33Ja4u Pa3HbIX TUIOB (Ha paboOTy, HAa MOKYIIKU, HA JBU)KEHUE), CBA3BIBAIOILUX TPU
BEJIMYMHBI, BBIJICISTh 3TU BEJIMYMHBI U OTHOILICHUS MEXly HUMH,

®  HAXOAWUTh MPOLEHT OT YMCIA, YUCIO IO MPOLEHTY OT HEro, HaxXOJUTh MPOLEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBINIEHUE BETUNYHMHBI;

®  pemaTh HECIOXKHbIE JIOTHUECKUE 3aJa4l METOJIOM PaCCyKACHUM.
B noBcegHeBHOI )KM3HM M IIPH U3YYeHHUH APYTHX IIPeIMETOB:

®  BBIABUIaTh TMIIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAUCHUSX MCKOMBIX B 3aJjau€ BEIMYUH
(menatb NPUKUIIKY).
I'eomeTpnueckue purypsoi

e  OnepupoBaTb Ha 0230BOM yPOBHE MOHSATHIMH F€OMETPUIECKUX HUTyp;

e  u3BJIEKaThb MHPOPMALMIO O T€OMETPUYECKUX (DUTypax, MPEeACTAaBICHHYIO Ha YepTekKax B
SIBHOM BHJIE;

® [PUMEHSTH JAJI pelIeHUs 3a7ady reoMeTpuuecKue (QakThl, €CIM YCIOBUS MX NMPUMEHEHUS
3aJaHbl B ABHOH (hopme;

e  pelaTh 33J]a4d Ha HAXOXKJIEHHE T€OMETPUUYECKUX BEJIMYMH 10 00pa3laM WK aJlrOPUTMaM.
B noBceHeBHOM XKU3HHM M IPH U3YYECHHUH APYTHX NPeIMeETOB:

®  UCMOJNb30BaTh CBOWCTBA TIEOMETPUYECKMX GUIYyp Ui peleHHs TUIOBBIX 3ajady,
BO3HHKAIOIINX B CUTYalUAX MIOBCEIHEBHOM XKHU3HH, 337a4 PAKTUYECKOTO COIEPKaAHMSL.
OTHomeHust

e OnepupoBaTb Ha 0a30BOM YPOBHE MOHSATHSIMU: PABEHCTBO (UTYp, paBHbIE (QUIYpHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapauIeIbHOCTh NPSAMBIX, NEPHEHIUKYISIPHOCTh MPSAMBIX, YIJIBI MEXKAY
NPSAMBIMH, IEPICHIUKYIISP, HAKIIOHHAS, IIPOCKIIUS.
B noBceHeBHOM KU3HM U NIPU U3YYEHUHU APYTUX PeIMeETOB:

®  CIIOJIB30BATh OTHOLUEHUS JUIsl pELIEHHs] MPOCTEUIINX 3aa4, BOZHUKAIOIINX B pEaIbHOMN
KHU3HU.
N3mepenus 1 BbIYHMCICHUS

e  BbINogHATE U3MEPEHUE IJIMH, PACCTOSHUM, BEIUYHUH YIJIOB, C IIOMOIIBI0 MHCTPYMEHTOB
JUI U3MEPEHUI JUIMH U YTJIOB;

®  TpUMEHATH HOPMYIBI IEPUMETPA, IJIOMIATN B 00BeMa, TUTOIIAIHN TOBEPXHOCTH OTACITHHBIX
MHOTOTPaHHUKOB IPU BBIUUCIIEHUAX, KOTJ]a BCE JaHHBIE HUMEIOTCS B YCIIOBUH;

e npuMmeHATb TeopeMmy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOIIEHMS JUIs
BBIYMCIICHHS JJIMH, PACCTOSIHUM, IJTONIAZEH B MPOCTEUIINX CIIyqasX.



B noBceHeBHOM AKU3HHM M IPH U3YYCHUH APYTHX NPeIMETOB:

e  BBIYMCIATH PACCTOSHUS HAa MECTHOCTM B CTaHJAPTHBIX CHUTyalusX, IUIOIAAU B
MPOCTEUIINX CITyYasiX, IPUMEHATH (POPMYIIBI B TPOCTEHIIINX CUTYallMsX B TOBCETHEBHOM KU3HHU.
I'eomeTpryeckue mocTpoeHus

e I300pakaTh TUMOBBIE TUIOCKKE (GUTYPBI U (GUTYPBI B IPOCTPAHCTBE OT PYKU U C TOMOIIbIO
UHCTPYMEHTOB.

B noBceHeBHOM KU3HM M IPH U3YYEHHUH JAPYTUX NIPeIMETOB:

®  BBINOJHATH MPOCTEHIIINE MOCTPOSHHSI HA MECTHOCTH, HEOOXOAMMBIE B PEaTbHOM KU3HH.
I'eomeTpnyeckne npeodpazoBanus

e  Crpouts purypy, CHMMETPUYHYIO JaHHON (UType OTHOCUTEIBHO OCH U TOUKH.

B noBceHeBHOM MKU3HHM M IPH U3YYCHUH APYTHX IPeIMETOB:

®  pacro3HaBaTh JABMKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacro3HaBaTb CUMMETPHUUYHBIE (PUIYPHI B OKPYXKAIOLIEM MHUPE.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMHU BEKTOp, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpPA Ha YHMCII0, KOOPJUHATHI Ha MJIOCKOCTH;

e  OmpeneiiaTh MPUONMKEHHO KOOPIWHATHI TOYKH IO €€ M300pakeHUI0 Ha KOOPJUHATHOU
IJIOCKOCTH.

B noBceHeBHO KU3HM M IPH U3YYECHHUH JAPYTUX PeIMeETOB:

®  CIIOJIB30BAaTh BEKTOPBI U1 PELICHUs NPOCTEHIINX 3aJad Ha ONPEACIIEHUE CKOPOCTH
OTHOCHUTEJILHOTO JIBHKEHHUS.

HcTopus maTteMaTuKHU

e OnuceiBaTb OTAEIbHBIE BBIIAIOIINECS PE3YyJIbTAThl, IIOJYYEHHBIE B XOJE Pa3BUTHSA
MaTEMaTHKU KaK HAyKHu;

e 3HaThb IPUMEPHl MAaTEMATHUYECKUX OTKPBITHMH M HX aBTOPOB, B CBSI3U C OTEUECTBEHHOH U
BCEMUPHOMN UCTOPUEN;

e [IOHMMAaTh POJIb MAaTEMAaTUKH B pa3BuTuu Poccuu.

MeToabl MAaTEMAaTUKH

e BpiOupate NOAXONALIMM H3YyYEHHBIH METON Ui pPELIeHHUs HU3YYCHHBIX THUIIOB
MaTeMaTHYECKHX 3aja4;

e IlpuBoauts  mpuUMEpPBl  MAaTeMAaTHYECKUX  3aKOHOMEPHOCTEH B OKpYXKarolleu
NEHUCTBUTEIBHOCTH U IIPOU3BEICHUAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHUTHCHA B 7-9 Kiaccax s odecriedyeHUus: BO3SMOKHOCTH
YCHEIHOI 0 NPO0JIKeH!sI 00pa3oBaHus Ha 0230BOM M yIiIy0JIeHHOM YPOBHSIX
DJIeMEHTBI TEOPHH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

e  Onepuposamv  noHAMuUAMU:  onpedeleHue,  meopema,  aKCuomd,  MHOIHCECMBO,
XapakmepucmuKky —MHOJCeCm8d, dINeMEeHm MHONCecmsed, Nnycmoe, KOHeyHoe U OecKOHeuHoe
MHOHCECTBO, NOOMHONCECTBO, NPUHAOTIEHCHOCD, BKIIOYEHUE, PABEHCMBO MHONCECS;

®  U300paicamv MHONCECMEA U OMHOUEHUE MHONCECTE C NOMOWbIO KpY208 Juiepa;

® onpeodenamv NPUHAOLEHCHOCIb IIEeMEeHma MHONCECM8Y, 00beOUHeHUI0 U NnepeceyeHuro
MHOIHCECMEB,

®  3a0asamv MHONCECMBO C NOMOWBIO NEPEYUCTIeHUs. NEMEHNO8, CIO8ECHO20 ONUCAHUSL,

®  Onepuposamv NOHAMUAMU: BbICKA3bIGAHUE, UCTMUHHOCMb U JIOHCHOCHb GblCKA3bIGAHUS,
ompuyaHue 6blCKd3bl6‘aHu12, onepayuu HAO 6bICKA3bIEAHUSAMIU. u, uiu, He, yCilO6Hble 6blCKA3bIBAHUA
(umnauxayuu);

®  CmMpoumbs 6bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULL.
B noBceiHeBHOI KU3HM M TIPH U3YYEHHH JAPYTUX PeIMETOB:

®  Cmpoumbs YenouKu YMO3AaKIOYEHUL HA OCHOBE UCNOIb308AHUS NPABUIL JIOUKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX epaduyiecKoe npeocmasietue
OJI51 ONUCAHUA PEAIbHBIX Npoyeccos u s6aeHUll.



Yucaa

o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPANbHLIX YUCEN, MHONCECMBO YeNblX Yucell,
MHOJCECBO PAYUOHANLHLIX HUCEN, UPPAYUOHANLHOE YUCTO, KBAOPAMHbIN KOPEHb, MHONCECMBO
OelicmeUmenbHblX Yucel, 2eoMempuiecKas uHmepnpemayus HamypaibHbulX, YelvlX, PayuOHAIbHBIX,
OelicmeumenbHbIX Yuce,;

®  NOHUMAMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINOJIHAMbL BLIYUCIEHUS, 8 MOM HUCle C UCNONb30BAHUEM NPUEMO8 PAYUOHATbHBIX
BbIYUUCTEHUL,

®  GLINOIHAMb OKPY2IeHUe PAYUOHATbHBIX YUCET C 3A0aAHHOU MOYHOCMbIO,

®  CpasHuBamv payUOHAIbHbIE U UPPAYUOHATIbHBIE YUCILA,

®  npedcmasisAmb payUOHAIbHOE YUCIO 8 8Ude 0eCAMUUHOU OpooU

®  Ynopsao0ouUBaAMb YUCIA, 3ANUCAHHBLE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU,

o uaxooums HO/[ u HOK uucen u ucnonv3osams ux npu peueHuu 3a0au.
B noBceHeBHOI KU3HM M TIPH U3YYEHHU JAPYTUX NIPeIMETOB:

®  NpUMEHAMb NPAGUNA NPUOIUINCEHHBIX BbIYUCIEHUL NPU PeueHUuU NPpaKmuidecKux 3a0ay u
peutenuu 3a0ay Opy2ux yueOHviX npeomemos,

®  GLINOJIHAMb CPABHEHUEe Pe3YIbMAmOo8 bIYUCIeHUN NPU peuleHuU NPaKmu4eckux 3a0ad, 8
MOM YuUcie NPUOTUNHCEHHBIX 8bIYUCTEHULL,

®  CcoCmaenamyv U OYEHUBAMb YUCTO0B8blE GbIPANCEHUS NPU PeUeHUU NPAKMUYECKUx 3a0ay u
3a0a4 U3 Opyaux yueOHulX npeomemos;

®  3anucvléamv U OKpPY2IsAMb YUCIOBblEe 3HAYEHUS PEealbHblX 6eIUYUH C UCHONb308AHUEM
DPA3HLIX CUCTEM USMEPEHUSL.
ToxknecTBeHHBbIE MPEOOPA3OBAHUSA

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPALbHLIM NOKA3ameneM, CMeneHu ¢ yeaviM
ompuyamenbHbiM HOKA3AMenem,

®  GLINOIHAMb NPEoOPA308AHUSL YENbIX BbIPANCEHUI. 0eUCMBUsL ¢ OOHOUIeHAMU (CllodceHue,
BLIYUMAHUE, YMHOJICEHUE), OCUCMBUSL C MHO20UNEHAMU (CTOJHCEHUe, blYUmAanue, YMHONCEHUE),

®  GLINOJIHAMb PAZNIONCEHUE MHO2OUICHO8 HA MHOMCUMENU OOHUM U3 CNOCOD08. GblHeceHue 3a
CKOOKY, epYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUL,

®  gvI0enAmb K8AOPAM CYyMMblL U PA3HOCMU OOHOUNIEHO8,

®  pacKIaovlamsv HA MHOJICUMENU K8AOPAMHbIL MPEeXyieH,

®  GLINOIHAML  NPeoOPa308aHUsl  BbIPAJICEHULl,  COOepiHCauwjux  CmeneHu ¢  Yeaiblmu
ompuyamenbHelMU  NOKA3AMENAMU, Nepexooums om 3anucu 6 6uoe Cmenewu ¢ Yeablm
ompuyamenbHblM NOKA3amenem K 3anucu 8 auoe opoou;

®  BLINOIHAMb NPeoOpPa308anHUsi OPOOHO-PAYUOHAILHBIX BbIPANCEHUL. COKpaujeHue opoobel,
npugedenue aneedpauieckux oOpodell K 00wemMy 3HAMEHAMeNIo, CLONCeHUe, YMHOJICeHUe, OelleHue
aneebpauveckux Opoobeil, 6036edeHUe aneebpaudeckol O0pobu 6 HAMYPAIbHYIO U Yenyro
ompuyamenbHylo CmeneHb,

®  GLINOIHAMb NPEeoOPA30BAHUSA BLIPANCEHUL, COOEPHCAUUX K8AOPAMHbBIE KOPHU

®  gblOenamb KEaopam CYMMbl UIU PA3HOCIU OBVUIIEHA 8 BbIPANCEHUSX, COOEPHCAUIUX
K6aopammubvie KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUS BLIPANCEHULL, COOEPAHCAUYUX MOOYTb.
B noBceHeBHOI KU3HM M NIPH U3YYEHHU JAPYTUX PeIMETOB:

®  GLINONHAML NPeodpPaA308aHUs U OUCMBUS C YUCIAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM
suoe;

®  BHLINOIHAMb NPeodPA3068aAHUSL ANCeOPAUYECKUX BbIPANCEHUN NPU peueHUU 3a0ay Opyeux
V4eOHbIX npeoMemos.
YpaBHeHMsI M HEPAaBEHCTBA

e  Onepuposamv HNOHAMUAMU: YPABHEHUE, HEPABEHCME0, KOPEeHb VPAGHeHUs, peuleHue
HepaseHCcmaa, pasHOCUNIbHbLE YPABHEHUSA, 001ACMb ONpeoeleHus. YPaGHeHUs (HepaseHCcmad, cucmembl
VpasHeHuu Ulu HepaseHcms),



® pewams JUHElHble VPAGHEeHUs U YPAGHeHUs, CB00UMble K JUHEUHbIM C HOMOUbIO
MONCOeCMBEeHHbIX NPeodPaA308aHULL,

®  pewams KEAOpamuvie YPAGHEHUs U YPABHEHUS, C8OOUMblEe K KBAOPAMHbIM C NOMOUbIO
MOACOECMBEHHBIX NPeoObPA306aAHULL,

®  pewamsb OpOOHO-TUHELHbLE YDABHEHUS,

o pewams npocmeiiuiue UppAYUOHATbHIE YPAGHEHUS 6Uda ] f (x)=a, \/ f(x)= \j g(x);

®  pewams ypasHeHus 8U0a X" =a ;

®  pewams ypagHeHUs CnOCOOOM PA3NONCEHUSL HA MHOMCUMENU U 3AMEHbl NEPEMEHHOT,

®  UCNONL308AMb MEMOO UHMEPB8AN08 Ol peuleHUus uyenvlx U OpOOHO-PAYUOHATLHBIX
HepageHcme,

®  pewams TUHEUHbIE YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuams HeCl0HCHble K8AOPAMHbIE YPAGHEHUS C NAPAMEMPOM,

®  peuams HeCl0HCHbLE CUCEMbl TUHETIHbIX YPABHEHUL ¢ NapamMempamil;

®  peuwams HeCI0HCHbLE YPABHEHUS 8 YENblX YUCIIAX.
B noBceHeBHOI KU3HHU U TIPH U3YYEHHUH JAPYTUX NPEeIMETOB:

® cocmaeiamv U peuwlams JUHElHble U KEAOpaAmHvle YPAGHEeHUs, YPABHeHUs, K HUM
ceoosAwUecs, cucmembsl NUHEUHbIX YPABHEeHUl, HepaseHCcme Npu peueHuu 3a0ad Opyeux yueOHvlx
npeomemos;

®  BHLINOJIHAMb OYEHKY NPA8OON0000Us Pe3yYIbmamos, NoaYYaeMblX NPpU peueHuu TUHeUHbIX U
K8AOPAMHbBIX YPAGHEHUL U CUCTEM JUHEUHbIX YPAGHEHU U HEePABEeHCME NpU peuleHuu 3a0ay opyaux
VUEOHBIX NPeoMemos,

®  gblOUpamb COOMEEMCMBYIOWUe YPABHEHUs, HepPaeHCmed UIU UxX cucmemvl OJisl
coCmasieHus MamemMamuyeckol Mooeau 3a0aHHOU PealbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayl;

®  yMemb UHMEPNPEemuposams NOJYYEHHbIN NPU peueHUuU ypasHeHus, HepaseHCmsed Ulu
cucmembyl pe3yibmam 8 KOHmeKcme 3a0aHHOU peaibHOU CUmyayul Ui npUKIaoHol 3a0aqu.
DOyHKIUHA

o Onepuposamv NOHAMUAMU: PYHKYUOHAILHAS 3A8UCUMOCTIb, DYHKYUSA, 2paduK yHKyuu,
Cnocobbl 3a0aHUsl QYHKYULU, apeymMenm U 3HaueHue QyHKYuu, obaacms onpeoeneHus U MHOMCECME0
3Hauenuti QyHKYUuY, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (QYHKYUU,
YemHOCMb/HeuemHOCmb (OYHKYUU,

® cmpoums epaghuKu TUHEUHO, K8aOpamuduHou yHKYuLl, 00pamuol nNponoOPYUOHAIbHOCMU,
pynxyuu uoa: y=a+L, y=~/x,y=%x, y=|x;

X+Db

®  Ha npumepe K8AOPAMUYHOU QYHKYUU, UCNONIb308AMb NPeobpa3o8anus spapura GyHKkyuu
y=f(x) onsa nocmpoenus epagpuxoe @ynxyuil y = af (kx+b)-+c;

®  cocmaenams ypasHeHus NPAMOL N0 3A0aHHBIM YCLOBUAM. NPOX0OsAWel yepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXooaujell Yepe3 OaHHYI0 MOYKY U NapaulelbHOU OAHHOU NPAMOUL,

® uccnedosamv QyHKYUIO no ee epaguxy;

®  HAXOOUMb  MHOMCECMB0  3HAYEHUU,  HYIU,  NPOMEN’CYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYUHOU PYHKYUU,

® onepuposamv  NOHAMUAMU:  NOCAE008AMENbHOCMYb,  apugmemuyeckas npozpeccus,
2eoMempuyecKkas npocpeccusi;

®  pewams 3a0a4u HA APUPMEMULECKVIO U 2e0MEMPUUECKYIO NPOSPECCUIO.
B noBceHeBHO# KU3HHU ¥ TIPH U3YYEHUH APYTHX MPeIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWDIO 2PAPUKA PEeanbHyI0 3A8UCUMOCMb UL NPOYecc NO UX
Xapakxmepucmukam,

®  UCNONB308AMb CEOUCMBA U 2pauK K8AOpamuyHou QYHKYuu npu peweHuu 3aday us
Opyaux yueOHbIX npeoMemos.
TexcToBBIC 32Ja9YH



o  Pewamsb npocmule u CI0JCHbIE 3A0AYU PASHLIX MUNOE, A MAKI’CE 3A0A4U NOBLIUEHHOU
mpyoHocmu,

®  UCNONBL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CHONCHLIX 3a0ay Oiis
NOCMpPOeHUst NOUCKOBOU CXeMbl U peuleHUs: 3a0ay,

®  pazuuamv MoOelb MeKCma U MOOelb peuleHUs 3a0aqu, KOHCMPYuposams K OOHOU
MOOenu peueHUst HeCI0HCHOU 3a0ayu pasHvle MoOeau MeKCma 3a0adu;

®  3HamMb U NPUMeHAMb 00a cCnocoba NOUCKA peulenuss 3a0ay (om mpebdosanus K YCi08ur U
om ycnoeust K mpeboeanuio),

®  M00enuposams paccyicoeHus npu NOUCKe peueHus 3a0a4 ¢ NOMowbio 2pagp-cxempl;

®  gblOeIAMb IMANbL peuleruss 3a0aiu U COOePACAHUE KAAHCO020 IMAna;

®  yMemb 8bIOUPAMb ONMUMANLHBIL MEMOO peuleHus: 3a0aiu U 0CO3HABAMb 8bl00p Memood,
paccmampusams pasiudible Memoowl, HAX00UMb PA3HblE PeUuleHUsl 3a0a4U, eciu 603MONCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PeuleHUU 3a0ay,

®  GLINOJIHAMb PA3IUYHBIE NPEOOPA308AHUL NPEONONHCEHHOU 3a0adlU, KOHCMPYUPOBAmb HOBbLE
3a0a4u U3 OaGHHOU, 8 MOM YUCle 0Opamuovle;

®  UHmMEPNPemuUpPOBaAMsb SLIYUCIUMEIbHbIE PE3YIbManmvl 8 3adaye, UCCIe008amb NOJIYUEHHOE
peutenue 3a0a4u,

®  QHANUBUPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS. 08YX 00bEKMOs U
U3MeHeHUe UX XAPAKMEPUCMUK NPU COBMECIHOM OBUNCEHUU (CKOPOCMb, 8peMs, pACCMOsHUue) npu
peuteHuy 3a0ay Ha O0B8UdCeHUe 08YX 00BbEKMOo8 KAk 6 O00HOM, MAK U 6 NPOMUBONOLONCHBIX
HaNpaeieHusix,

®  uCCre008amb BCEBO3MOJICHbIE CUMYAYUU NPU peuleHulu 3a0ad Ha OBUdICEHUe No peke,
paccmampusams pasHvle CUCMeMbl OMCYema,

®  pewams pasHOOOPA3HbIE 3A0AYU «HA YACTIUY,

®  pewams u 0O0CHOBLIBAMb C80€ peuleHUe 3a0ay (8blOeIIMb MAMeMaAmuyYecKyro 0CHO8Y) Ha
HAXO0JCOEeHUe Yacmuy YUcid U Yucia no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICad Opodu;

®  0co3HaBamb U 0DBACHAMb UOEHMUYHOCMb 3A0a4 PA3HbIX MUNO0B, CEA3bIBAIOWUX MPU
BeUUUHBL (HA pabomy, Ha NOKYNKU, HA OBUJICEHUE), 8bLOENAMb MU BETUYUHBL U OMHOULEHUST MeHCOY
HUMU, NPUMEHSIMb UX NPU PeUeHUU 3a0ay, KOHCmMpPYUposams cOOCmeeHHble 3a0ad YKA3AHHbIX MUNO08,

®  g1ademb OCHOBHLIMU MEMOOAMU PeUeHUs 3A0aY HA CMeCU, CHIABLL, KOHYEHMPayul,

®  pewams 3a0ayu HA NPOYEHMbl, 8 MOM YUC]e, CIOJNCHbIe NPOYEeHMbl ¢ 0O00CHOBAHUEM,
UCNOIL3YSL PA3HbIE CROCOODBL;

®  pewams n02uyecKue 3a0aiu PaA3HLIMU CNOCODAMU, 8 MOM Yucie, ¢ 08yMA OIOKAMU U C
mpemsi O10KAMU OAHHBIX C NOMOWBIO MAOIUY,

®  pewams 3a0a4u NO KOMOUHAMOPUKE U MeopUU 8ePOSIMHOCMEL HA OCHO8E UCNOIb3068AHUS
U3YYEHHBIX MemOo008 U 0O0CHOBbIBANb PelleHUe;

®  peuwams HECONCHbLE 3a0a4U N0 MAMEMAMU4eCcKol Cmamucmuke;

® o0s1ademb OCHOBHLIMU MemoOamMU PeuleHust CIONCeMHbIX 3a0ay: apughmemuyeckutl,
aneebpauveckull, nepedop 8apUAHMO8, 2eOMeMpUdecKull, spapuueckull, NPUMEHsIMb UX 8 HOBLIX NO
CPABHEHUIO C U3YHEHHbIMU CUMYAYUSIX.
B noBceHeBHOI KU3HHU ¥ TIPH U3YYEHHUH JAPYTHX MPeIMETOB:

®  gblOenAMb NPU peuleHuu 3a0ay XapaKmepucmuku paccmampusaemotll 8 3a0ade cumyayuu,
OmauuHble OM PeanbHbIX (Mme, 0m KOMOPbIX adCmpazuposanucs), KOHCMpyupo8ams HOGble CUMYAyUU
C yuemom 3mux XapaKmepucmux, 8 4acCmHOCmU, NPU peweHuu 3a0ay Ha KOHYeHmpayuu, yuumoléams
NJIOMHOCMb Geulecmed;

®  pewamv U KOHCMPYUPOBAMb 3A0AYlU HA OCHOBE PACCMOMPEHUS. PEANlbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcst MOUHbll GbIYUCTUMENbHBLL Pe3YTbman,

®  pewams 3a0auu Ha OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCTEMbL OMCYemd.
CTaTHCTHKA U Teopus BEPOSITHOCTEH



e  Onepuposame nouamuaMmu: cmoadouamsie U Kpy2osbie OUAPAMMbl, MAadIUYbl OAHHULIX,
cpednee apugmemuueckoe, Meouarda, Hauboabulee U HAUMEHbUlee 3HAYEHUs B6blOOPKU, PAZMAX
8b100pKU, OUCnepcus U CMaHoapmuoe OMKIOHeHUe, CIYYAUHAs USMEHYUBOCMb,

®  u3BIEKAmMb UHDOPMAYUIO, NPEOCABIIeHHYTI0 8 MAOIUYAX, HA OUASPAMMAX, 2pAduKax;,

® cocmasniams mabauysbl, CMpoOUmMs OUASPAMMbBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUAT YUCTA, NEPECMAHOBKU U COYeMAHUsl, MPeyeObHUK
Ilackana,

®  NPUMEHAMb NPABUTIO NPOU3BEOCHUS NPU PelleHUU KOMOUHAMOPHBIX 3A0aY;

®  oOnepupogamv NOHAMUAMU: CIVYAUHLIL ONbIM, CAVYAUHBIL  6blOOp, UCHbIMAHUE,
leMeHmapHoe CayuatiHoe coovimue (Ucx00), Kiaccuueckoe onpeoeieHue 8eposimuoCmu Cay4atiHo2o
cobbimusl, onepayuu Hao CIY4auUHbIMU COOLIMUAMIU,

®  npedcmassimes UHDOPMAYUIO ¢ NOMOWDBIO KPY20o8 Diliepd;

®  pewams 34044l HA BLIYUCIEHUE BEPOAMHOCMU C NOOCUEMOM KOAUYECMBAd 8APUAHMO8 C
NOMOUBIO KOMOUHAMOPUKU.

B noBceHeBHOI KU3HHU ¥ TIPH U3YYEHHUH JAPYTHX NPEeIMETOB:

®  u361eKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bl8aMmsb UHGOPpMaAYUIO, NPeOCMABNIEHHYIO 8
maobauyax, Ha ouazpammax, cpaguxax, ompasxdcarowyro ceolucmea U Xapakmepucmuku pearbHblX
npoyeccos u A6NeHUl;

®  onpedenamvb CMAMUCMUYECKUE XAPAKMEPUCMUKU 8blOOPOK N0 madauyam, ouazpamma,
epaguxam, 6bINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM YelU peuleHUsl 3a0ayl;

®  OyeHuBamv 8ePOSAMHOCHb PEAlbHbIX COOLIMULL U S8TIEHULL.

I'eomeTpuueckne Gpurypbl

o Onepuposame NOHAMUAMU 2EOMEMPUYECKUX Puyp;

®  Uu381eKAMb, UHMEPNPEMUPO8aAms U NPeodPa308bl8ams UHGOPMAYUIO O 2e0MempPpUuecKux
Gueypax, npedcmasienHyro Ha YepmeHcax;

®  npumeHAms 2eomempuyeckue axkmvl Ol pewieHus 3a0ay, 6 MmoM  yucie,
npeononazaruux HeCKOIbKO Wa2o8 peueHus;

®  opmynuposams 6 NPOCMENUUX CIYUAAX CEOUCMEA U NPUSHAKU Puyp,

®  JoKxazvieamv ceomMempuiecKue YmeepicoeHus;

® grademv CMAHOAPMHOU  Kldccugukayuel  NIOCKUX  ueyp  (mpeyeorvHukos u
Uemvlpexy20ibHUKOS).

B noBceHeBHO# KU3HHU ¥ TIPH U3YYEHUH APYTHX MPeIMETOB:

®  UCNONB306AMb CEOUCMBA 2€0MeMmPUdecKux @ueyp O peuleHus 3a0ay NpaKmuiecKozo
xapaxmepa u 3a0ay U3 CMeNHCHbIX OUCYUNTUH.
OTHOmEeHus

o  Onepuposamv  nouamuaMmu: pageHcmeo  ueyp, pasHvle  dueypsl, PAGEHCMBO
Mpey2oNbHUKO8, NAPALIeIbHOCIb NPAMbBIX, NePReHOUKVIAPHOCMb NPAMBIX, Velbl MeHcO0y NPSAMbIMU,
nepneHoOuKyiap, HAKIOHHAS, Npoekyus, nooodbue ¢ueyp, nodobHvle @ueypvl, NOO0OHbIE
Mpey2oIbHUKU,

*  npumenams meopemy Paneca u meopemy 0 NpoONOPYUOHANLHLIX OMPE3KAX NpU peuleHuu
3a0au,

®  Xapakmepuzoeamv — 83AUMHOE  DACHONONCEHUEe NPAMOU U  OKPYICHOCMU,  08VX
OKDYHCHOCMELI.

B noBceHeBHOI KU3HM ¥ NIPH U3YYEHHUH JAPYTUX PeIMETOB:

®  UCNONB308aMb OMHOWEHUSA OJIA peluleHUs 3a0a4, 603HUKAIOWUX 8 PeATIbHOU JHCUSHU.
N3mepeHus u BIYMCIEHUS

o  Onepuposamv npeocmasieHusmu o ONUHe, NIOWAOU, 00beMe Kak GeluduHamu.
Ipumensmo meopemy Ilugacopa, popmynsl niowaou, obvema npu peutenuu MHO20UlA208bIX 3a0al, 8
KOMOpbIX He 6ce OaHHble NpPeoOCmasieHbl A6HO, a mpebdyIom GblYUCIeHUll, onepuposams 0Ooiee
WUPOKUM  KOIUYECMBOM (opmyn OnuMsl, NIOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCUKU
KOMOUHayuti gpueyp (OKpy#cHOCmell U MHO20Y20IbHUKO8) 8bIYUCTAMb PACCMOSHUS MeXHCOY hucypamu,



NPUMEHsAMb MPUSOHOMempudecKue Gopmynvl Olis bIHUCTICHUL 6 60Nee CIONCHBIX CLYUAsX, NPOGOOUMb
BbIUUCIEHUS HA OCHOBE PABHOBENUKOCU U PABHOCOCMABIEHHOCTU,

®  NPOBOOUMB NPOCHIbLE BLIYUCIEHUS HA 00BEMHBIX MeNax,

®  ¢opmynuposams 3a0a4u Ha GbIYUCTEHUE ONUH, NIoWadel U 00beMo8 U peuams Ux.
B noBceaHeBHOIi ;KM3HH M MIPH U3YYeHUH APYTHX MPeIMETOB:

®  1POBOOUMD BLIYUCTIEHUS HA MECTHOCMU,

®  npumeHsAmMb (OpMYabl NPU  BLIYUCICHUAX 6 CMENCHbIX VUEOHbIX npeomMemax, 6
OKpYdHcaroujeli 0elucmeumebHOCmu.
I'eoMeTpryeckue MOCTPOEHUS

e /306pasicamsv ceomempuieckue pueypol N0 MeKCmogoOMy U CUMBOIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMEIHCHBIMU UHCTIPYMEHMAMU 8 HECTONCHBIX CTIYUASX,

®  GLINOIHAMb NOCMPOECHUS MPEY20JbHUKO8, NPUMEHAMb OMOeIbHble Memoobl NOCMPOEHUL
YUPKYIeM U TUHEUKOU U NPOBOOUMb Npocmeniuiue UCCIe008aHUS YUCAA PeUleHUll,

®  u300padxcames mMunosvie NIOCKue ueypvl U 0ObeMHble Mmeid ¢ NOMOWbIO NPOCMENUUX
KOMNbIOMEPHBIX UHCIPYMEHMOS.
B noBceHeBHO¥ KU3HM ¥ TIPH U3YUYEHUHU APYTUX MPEeIMETOB:

®  BBLINOAHAMb NPOCMeUuUe NOCMPOEHUS HA MECMHOCTU, HE0DX0OUMbLE 8 PeANIbHOU HCUSHU,

®  OyeHUuBamv pamepwvl PeanbHblX 00bLEKMO8 OKPYHCAIOUe20 MUPA.
IIpeodpa3zoBanust

e Onepuposamv noOHAMUEM OBUNCEHUS U NPeoOpA308aHUs NO00OUs, 61A0emb Npuemamu
nocmpoenus @Queyp ¢ UCNOIb308AHUEM OBUJICEHUL U Npeodpaz08aHull nooodus, NpUMeHsMb
NOYYeHHble 3HAHUSL U ONbIM HNOCHMPOEHULl 6 CMENCHbIX NpeoMemax U 6 PealbHblX CUMYayusx
OKpYdHcaowe2o mupa,

e cmpoumvb ¢ueypy, NOO0OHYIO OAHHOU, NOAL30BAMbCS CEOUCMBAMU NOO0OUS  OJis
000CHOBaHUA c8OliICME Pueyp,

®  NpUMEHAMb CBOUCMBA OBUNCEHUL Ol NPOBeOeHUs NPOCMetuux 000CHOBAHUL C8OUCE
pueyp.
B noBceHeBHOI KU3HHU U TIPH U3YYEHHH JAPYTUX NPeIMETOB:

®  NPUMEHIMb CEOUCMEA OBUINCEHULL U NPUMEHIMb NO00OUEe 01t NOCMPOCHULL U GbIYUCTEHUIL.
BeKkTopbI H KOOPAUHATHI HA IIOCKOCTH

e  Onepuposame NOHAMUAMU 6EKMOP, CYMMA, PASHOCHb 8EKMOPO8, NPOU3BeOeHUue 8eKmopa
HA YUCTIO, Y20l MENHCOY 8EKMOPaAMU, CKATAPHOE NPOU38edeHUe 6eKMOpos, KOOPOUHAMbL HA NIOCKOCMU,
KOOPOUHAMblL 6eKMOPA,

®  GLINOAHAMb OCUCMBUSL HAO BeKMOPAMU (CLOJNCEHUE, BbIYUMAHUE, YMHONCEHUE HA YUCTO),
BLIYUCTSIMb CKATAPHOE NPOU3BEOeHUe, ONPedeamsb 8 NPOCMEUUX CYUAsX Y20l MeXCOy 8eKmMopamu,
BbINOIHAMb PA3N0NACEHUE 8EKMOPA HA COCMAGIAIOWUe, NPUMEHAMb NOJVYeHHble 3HAHUA 6 (hu3uKe,
NOAL306AMBCI POPMYIOU BLINUCLEHUSL PACCIOSHUS MENHCOY MOUKAMU NO U38ECHMHBIM KOOPOUHAMAM,
UCNONb3068AMb YPAGHEHUSA u2yp Ois peueHus 3a0ay;

®  NPUMEHSMb BEKMOpPblL U KOOPOUHAMbL OJisl PeuleHus 2eOMempudeckux 3a0ay Ha
sbluUCIeHUe ONUH, V2l08.
B noBceHeBHOI KU3HHU ¥ TIPH U3YYEHHH JAPYTUX NPeIMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPO8 U KOOPOUHam Ol pewieHuss 3a0ay no qusuxe,
eeozpaguu u Opyeum yueoHviM npeomeman.
HcTopusi MaTeMaTUKHU

*  Xapakmepuzo6amv 6K1A0 8bl0AIOUUXC MAMEMAMUKOS8 8 PA3BUMUEe MAMEMAMUKU U UHBIX
HayuHulX obracmeti;

®  NOHUMAMb POb Mamemamuxu 6 pasgumuu Poccuu.
MeToabl MATEeMaTUKH

o Ucnonv3ya  u3yueHHvle  Memoobl,  NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMD
onpoesepaicenue;



®  guLIOUpamb uzyueHHble Memoobl U UX KOMOUHAYUU OJisl peUeHUss MamemMamuieckux 3a0ay;
®  UCNONb308AMb  MamemamuiecKue 3HAHUA 0N ONUCAHUSL  3AKOHOMepHocmel 8
OKpydHcaoujeli 0eticmeumenbHOCmu U NPoUu38e0eHUsIX UCKyCCmed,

L4 NPUMEHAMb npocmeﬁwue npozcpamvmusle Cp@@CI’I’lGd Uu 21€KmpOHHO-KOMMYHUKAYUOHHbLE
cucmemvl npu peuteHuu mamemamudecKkux 3a0ay.

Copnepxanue yuyeOHOro npeamera «Ajaredopa»

Yucaa

PaunonanbHbIe yncIa

MHoxecTBO panuoHanbHbIX unced. CpaBHEHHWE palMOHAJIBHBIX uHcen. [ledcTBus c
palMoHATBHBIMK YUCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCAmudHoU 0Opoovio.

HppanunonanbHbie YuCIa

[lonsTne wuppanmoHansHOro uyucna. Pacrno3HaBaHWe HUppanMOHAIBHBIX uwncen. [Ipumepsr

JI0Ka3aTeNbCcTB B anredpe. MppalnoHAIBHOCTh YHCIa \/5 [lpumenenue B reometrpun. CpasHenue
UppayuoHanbHulx yucen. MHodxcecmso 0elicmeumenbHblX Yucei.

ToxnecTBeHHBbIC IPe0OPA30BAHUSA

YuciaoBble U OyKBeHHbIE BhIPAKEHHS

Beipaxkenue ¢ nepemeHHOM. 3HaueHMe BblpaxkeHMs. IloncTaHoBKa BBIpaXXKEHMH BMECTO
MEPEMEHHBIX.

IleJsbie BbIpaKeHUs

CreneHp ¢ HaTypaJdbHBIM IIOKa3aTeleM M €€ CBoWcTBa. I[IpeoOpa3oBaHMs BBIPaKCHH,
COJIEpKAIUX CTETICHHU C HATYpPAJIbHBIM [TOKa3aTelIeM.

OpnowieH, MHOorowieH. JleficTBUs ¢ OAHOWIEHAMU M MHOTOWICHaMH (CIIOKEHUE, BBIYMTAHUE,
yMHOXeHHUe). DOpMylbl COKPALICHHOTO YMHOXEHHUS: pPa3HOCTh KBaJapaToB, KBAaJApaT CYMMBI U
paszHocTu. Pa3nokeHre MHOroujieHa Ha MHOXXUTEJIHM: BBIHECEHHE OOIIET0 MHOXHUTENS 3a CKOOKH,
SPYNNUPOBKA, NpUMEHeHUue @QOopMyl  COKpAawjeHHo20 YMHodceHus. Keaopamuuvlii — mpexuien,
Pasnodxcenue KeaopamHo20 mpexyieHa Ha MHOMCUMEIU.

Jpo0Ho-panuoHaIbHbIE BHIPAKEHH S

Crenenb ¢ 1enbIM nokazateneM. [IpeoOpazoBanue ApOOHO-IIMHEHHBIX BBHIPAXKEHUIL: CI0KEHHE,
YMHOXXEHHE, JACICHHE. Aneebpauueckas Opobw. Jlonycmumvie 3HAUEHUS NePEMEHHbIX 6 OpOOHO-
payuonanvhuix evipadicenusx. Coxpawenue ancebpauyeckux opobei. llpusedenue ancebpauyeckux
opobeil k obwemy 3namenamenio. /eticmeus ¢ anreedpauyeckumu OpoosmMU: CLONCEHUe, 8bIYUMAHUE,
VMHOMCEHUe, OelleHue, 8036e0eHUe 8 CeNneHb.

Ilpeobpazosanue svipasxcenutl, COOEPHCAUWUX 3HAK MOOYJIAL.

KBaapaTtHbie KOpHU

Apudpmernueckuii  KBaApaTHBI KopeHb. IIpeoOpa3oBaHue BBIpAKEHHH, COAEPIKALINX
KBaJIpaTHbIE KOPHHU: YMHO>KEHUE, JI€JICHHE, BHIHECEHHUE MHOXKUTENS H3-TI0J 3HAKa KOPHS, GHeceHue
MHOdCUmMEJISL NOO 3HAK KOPHS.

YpaBHeHNsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YHCIIOBBIX PaBEeHCTB. PaBEeHCTBO C MepeMEHHOM.

YpaBHeHus

[lonsiTue ypaBHEHUS W KOpHS YypaBHeHHS. [Ipeocmasnenue O pagHOCUNLHOCMU YPAGHEHUI.
Obnacmo onpedenenus ypasHenus (001acmb 0ONYCMUMbBIX 3HAYEHUU NePeMEHHO).

JIuHeiiHOe ypaBHEeHUE U €r0 KOPHHU

Pemienne nuHelHbIX ypaBHEHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo xopmeti
JUHEUH020 ypasHenus. Peuienue nunelnvlx ypasHeHull ¢ napamempom.

KBaapaTtHoe ypaBHeHHe H €10 KOPHH



KBanpatnsie ypaBHeHus. HenosHble KBaapaTHble ypaBHEHHUA. [[MCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHusa. PopMynia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PemieHue KBaApaTHBIX YpPaBHEHHI:MCIONb30BaHHE (HOPMYIBI IS HAXOXKICHHS
KOpHEH, ecpaguueckuti memoO pewieHus, paslodCeHue Ha MHONCUmenu, hnoobop KopHeu ¢
ucnonvsosanuem meopemvi Buema. Konuuecmeo xophetl K8aopamnozo ypasHeHus 6 3a6UCUMOCMU OM
e20 ouckpumunanma. buxeadopammnvie ypasnenus. Ypasnenus, ceooumvie K TUHEUHbIM U K8AOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamempom.

JApobHo-pannoHaibHbIe YPABHEHUSA

Pemenune mnpoctedmmx IpOOHO-THMHEWHBIX YpaBHEHUU. Peuienue OpoOHO-pAYUOHATbHBIX
VpasHeHU.

Memoovl pewienus ypagueHui. Memoobl PABHOCUNbHBIX NPeoOpa308anull, Memoo 3aMeHbl
nepemeHnHou, epaguueckuti memoo. Hcnonvzosanue c6oiicme )yHKyuil npu peuleHuu ypasHeHull.

TIpocmetiwue uppayuonanvivie ypasHeHus 6Uoa ,f f(x)=a, \/f (x) = \/g (x) .

Ypaenenus suoa X" =a .Ypasnenus 6 yenvix uucnax.

CucremMsbl ypaBHeHUH

YpaBHeHue ¢ AByMs MepeMeHHbIMU. JIuHeliHOoe ypaBHEHHE C ABYyMsI IEpeMEHHBIMU. [Ipsamast
KaK epaguyeckas uHmepnpemayus IUHeH020 YPagHeHUs: ¢ 08YMs NepeMeHHbIMU.

[TonsaTHe cuctembl ypaBHeHUH. PellieHre cuctemMbl ypaBHEHUH.

MeToapl pelieHus] CHCTeM JMHEWHBIX ypaBHEHMH C JIByMsS MEPEMEHHBIMU: epaguueckuil
Memoo, Memoo CloMCeHUsA, METO, TTOJCTAHOBKHU.

Cucmembul TUHEIHbIX YPABHEHULL C NAPAMEMPOM.

HepaBenctBa

UucnoBble HepaBeHcTBa. (CBOWCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeaIMBOCTH
HEPABEHCTB MPU 3aJaHHBIX 3HAUCHUSIX TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. Ctporue M HecTporue HepaBeHCTBA. (Oobnacmb onpedenenus
HepageHcmaa (061acmeb 00Ny CIMUMBIX 3HAYEHUL NePeMeHHOLL).

Pemienne nuHEMHBIX HEPABEHCTB.

Ksaopamnoe mHepasencmeo u e2o pewenus. Pewenue Keadpamuvix HepageHcma:
UCNONb306AHUE CBOUCME U 2pAduKa K8AOpamuduHoU QYyHKYUlU, Memoo UHMePEanos. 3anucy peuleHus
K8AOpPAmHO20 HepageHcmaa.

Pewenue yenvix u 0pobHO-payuuonanvbHbix HepageHcme Memooom UHMepPSAaios.

CucremMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB C OJHON IepeMeHHOW. PelieHue cucTeM HEPaBEHCTB C OJHOM
NIEPEMEHHOM: JIMHEHHBIX, Kgadpamubix. VI300paskeHHe pEelIeHns CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
NPSIMO#i. 3aMMCh PEIICHUs] CHCTEMBI HEPABEHCTB.

DOyHKUUH

IHousitue pyHKUMHU

JlexkapToBbI KOOpPAMHATHI Ha IIIOCKOCTH. POpMHUpOBaHKE MPEJICTABICHUI O MeTanpeIMeTHOM
MOHSTHU «KOOPAMHATHDY. CrocoObl 3aaHus (QYHKIUN: aHATMTHYECKUH, rpa@uueckuii, TaOJIUYHBIH.
I'papux  ¢ynxmuu. Ilpumepsl QyHKIUIH, NOTydaeMbIX B IPOLECCE HCCICAOBAHHS PA3IUUYHBIX
peanbHBIX MPOIECCOB M PEIICHUs 3a1ad. 3HaueHue (QyHKIuU B Touke. CBoHcTBa (YHKIUNA: 001aCTh
oIpeJiesIeHus, MHOECTBO 3HAYCHUH, HYJIH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA,
YemHoCmov/HeyemHocmy, TPOMEKYTKH BO3pacTaHUs W yObIBaHMs, HauOousblliee W HauMEHbIlEe
3HavyeHus1. MccenenoBanue QyHKIUH 10 €€ TpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmu ¢hynkyuu. Kycouno 3aoannvie ynkyuu.

JIuneiinas pyHKuus

CpoiictBa u rpaduk nuHeiHON ¢yHkuuu. YriaoBoil koddduuuent npsmoi. Pacmonoxxenue
rpaduka JMHEHHOW (YHKIMK B 3aBUCHUMOCTH OT €€ yrjoBoro kodddguimeHta u cBOOOTHOTO YjIcHA.
Haxooicoenue koagppuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCA0BUIM. NPOXOACOeHUE NPAMOU




uepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU Hepe3 OAHHYIO MOUKY U
napanieibHo OaGHHOU NPSAMOLUL.

KBagpaTuunas GpyHKUIus

CroiictBa u rpaduk KBaapatuyHoW GyHKUMu (mapabona). [locmpoenue epaghuka
Kkeéaopamuynol yHkyuu no mouxam. HaxoxneHue Hynell KBaapaTUYHON (DYHKUUH, MHOdCecmea
3HAUEHUl, NPOMENCYMKO8 3HAKONOCMOSHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CoiicTBa (QyHKIUH Y = L3 y = —. I'mnep6ona.
X X

I'pagpuku @ynkyuir. Ilpeobpasosanue cpaguxa ¢ynkyuu vy = f(x) 02 nocmpoenus

epaguxoe pynxyuil 6uoa y = af (kx+b)+c -

I'paguxu pynxyuii Y=3+L’ y =% y=3x, y=|x.

X+b

IToc/ienoBaTeIbHOCTH U MPOrpPeccUm

UucnoBas mocienoBaTesbHOCTb. [IpuMepsl 4HMcOBBIX MoOcieaoBaTenbHOCTER. beckoHeuHble
nocneoBaTenbHOCTH. ApudmMeTndeckas mporpeccusi U ee cBoicTBa. ['eoMerpuueckas Mmporpeccus.
Dopmyna odbwezco unena u cymmvl N NEPEbIX YNEHO8 APUPMEmUUEcKol U 2eoMempuiecKoll
npoepeccuti. Cxoosauasncsa 2eomempuieckas NPocpeccus.

PelieHne TeKCTOBBIX 32/1a4

3anayu Ha Bce apuMeTHIeCcKHUe e CTBUSA

Pemenne TeKCTOBBIX 3ajau apudmeTHueckum crnocoOoMm. Mcmnonbp3zoBaHue TaOIMI, CXEM,
YepTexel, Pyrux cpeACTB MPEACTABICHUS JAHHBIX NP PEIICHUN 3aJa4H.

3agaum Ha ABUKEeHHE, pa0OTy M MOKYNKH

AHanu3 BO3MOXHBIX CHUTYallMii B3aHMMHOTO PACIOJOXKEHUS OOBEKTOB IMPH HX JBIKEHUH,
COOTHOIIEHHS] 00BEMOB BHITIOJIHSAEMBIX padOT IPU COBMECTHON padoTe.

3agauu HA YACTH, A0JIH, TPOLEHTHI

Pemenne 3amay Ha HaxOXKIEHHE YacTH YMCIa U 4YMCIA MO €ro 4acTu. PemieHue 3amay Ha
MpOLEHTHI U Aonu. [IpuMeHeHne mponopiuii Ipy penieHu  3a1ad.

Jlornuyeckue 3agauu

Pemienune noruueckux 3anau. Pewenue tocuyeckux 3a0ay ¢ nomMowbio epagos, mabauy.

OcHoOBHbIE MeTOAblI pelleHHs] TEKCTOBBIX 3a4au: apudMeTndyeckuil, anredpandeckuii,
nepebop BapuaHTOB. [lepguunvie npedcmasienus o0 Opysux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguyeckue mMemoowl).

CraTucTuKa U Teopusi BepOSITHOCTEI

Crartucruka

Tabnuyaoe W rpaduueckoe MPeICTaBICHUE NAaHHBIX, CTOJIOYAThIE W KPYTOBBIE TUATPAMMBI,
rpaduky, MpUMEHEHHe IuarpaMMm U TrpaduKOB Jid OMHCAHMS 3aBHUCHUMOCTEH pealbHBIX BEIUYHH,
u3BIeUeHHEe WHPOpMAlMU W3 TaOmuI, auarpamMM u rpadukoB. OmnucaTeNbHBIE CTATUCTHYECKHE
MOKa3aTeIM YHCIOBBIX HAOOPOB: cpeaHee apudmeTudeckoe, mMeduara, HauOoJblliee U HaUMEHbIIEEe
3Ha4YeHHUs1. Mepbl pacCenBaHuUs: pa3Max, OUCHepCUs U CMAaHOapmHoe OMKIOHeHUe.

CnyvailiHass W3MEHYMBOCTh. M3MeHYMBOCTH Tipu U3MepeHusax. Pewarowue npasuna.
3axonomepHOCmU 8 USMEHUUBBIX BENUUUHAX.

CayuaiiHble cOOBITHS

CrnyualiHple ONBITBI (3KCHEPUMEHTHI), AJIEMEHTapHbIE CIy4aliHble COOBITHS (MCXOJBbI).
BepositHocTi  snmemeHTapHbIX  coObITH.  CoObITHS B CIIy4allHBIX  JKCIEpUMEHTax |
OJIaroNMpUATCTBYIONINE dJIEMEHTApHBIC COOBITHS. BeposTHOCTH cioy4dailHBIX COOBITHI. OMBITBHI C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTapHbIMH  cOObITUAMU. Kitaccudyeckue BEpOATHOCTHBIE OMBITHL €
UCIIOJIb30BAHUEM MOHET, KYOWKOB. [Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm Jiiepa.
IIpomusononoocusvie cobvimus, o06veduHenue U nepeceyerHue cobvimui. Ilpasuno crodcenusn
sepossimuocmeti. Cuyuaiinviti evloop. Ilpeocmasnenue sxcnepumenma 6 eude oepesa. Hesasucumvie
coovimus. YmHooicenue eeposmuocmeti Hesagucumuvlx coovimutl. Ilociedosamenvhvie Hezasucumbvie
ucnvimanus. IlpencraBieHne o HE3aBUCUMBIX COOBITUSX B KU3HU.



Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuooicenus, nepecmarnosku, gaxmopuan uyucia. Couemanuss u 4uUcio couyemarui.
@opmyna uucna covemanuil. Tpeyeonvrux Ilackana. Onvimuvl ¢ 60ILWUM YUCIOM PABHOBO3ZMONCHBIX
INEeMEeHMAPHBIX cobbimull. Bviuucnenue seposmuocmeti 8 onvimax ¢ npumMeHeHuem KOMOUHAMOPHBIX
gdopmyn. Ucnvimanusi Bepnynnu. Ycnex u meyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvlmauuii
bepuynnu.

Cnyuaiinvle geuquHbl

3Hakomcmeo co CayuauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMMHBIX CIYYAUHbIX
BENIUYUH. Pacnpeoenenue eeposmHocmeltl. Mamemamuueckoe oorcuoanue. Ceoticmsa
mamemamuyeckoeo oxcuoanus. Ilowsmue o 3axone Ooavuwiux yucen. Hzmepenue eeposmHocmeil.
Ilpumenenue 3axona 60IbWUX YUCEN 8 COYUONIO2ULU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DeCcneyeHUl
be30nacHocmu HaceneHus 8 Ype3sblyAUHbIX CUMYaYUsIx.

3. TemaTnyeckoe NJIAHUPOBAHHE YUeOHOI0 MpeaMeTa «AJredpa» ¢ yKazaHueM
KOJIMYeCTBA 4YaCOB, OTBOJAMMBbIX HA OCBOEHHE KAMKIO0H TeMbl

7 kaace
Ne HanMenoBanue KoanuecTBo OcHoBHBIE BHbI Y4e0HOIl 1eITeJIbHOCTH
n/n pa3aeJioB JacoB
1 Bripa:xenus, 19 BeimoaHaTh DJIEMEHTApPHBIE 3HAKOBO-
TOKIAECTBA, CUMBOJIMYCCKHUEC HCFICTBPIHZ
ypaBHeHI/IH l'lpl/lMeHHTL 6yKBbI JJIA 0603H3,LICHI/I$1 yucei, s
3amMcl  OOMMX  yTBEPXKIEHUIA; COCTaBJIATH

OyKBEHHbIC BBIPDOKCHHS [0 YCJIOBUSM, 33JaHHBIM
CJIOBECHO, PUCYHKOM HJI YEPTEKOM;
npeo0pa3oBbIBaTh anreOpandeckue CyMMBl U
MPOU3BENECHUS

(BBINMOJIHATH TPUBEACHUE IOAOOHBIX CJAaracMslXx,
packpbITHE CKOOOK, YIIPOIIEHHE IPOU3BEICHU ).
BbruneasaTe  4mMcIOBOE  3HaueHHE OYKBEHHOTO
BBIpAKEHUS,

HAXOAUTh  OOJIACTb  JOIYCTUMBIX  3HAYCHUI
TNEPEMCHHLIX B BBIPAKCHUU.

Pacno3HaBaTh JTUHEHBIC YPABHEHHUS.

Pewmate nuHeiHbIE ypaBHEHUS.

Pemath  TexkcroBhlE  3ajaun  aJreOpanuecKuM
crnocoOoM:

HEePEXOIUTh OT CJIOBECHOH (POPMYIMPOBKH YCIIOBHS
3aJauyd K anreOpaMyeckod — MOJENH — MyTeM
COCTaBJICHUA ypaBHEHUS;

pemaThb COCTaBJIEHHOE YpaBHEHHUE;
HHTEPNPEeTHPOBATH PE3yJbTar.

H3Baekars nHpopMaLMio U3 TaONML U AUATPAMM,
BBINOJIHATE BBIYUCIIECHUS 110 TAOIWYHBIM JaHHBIM.
OnpegensiTe 10 AuarpaMmaM HauOonbIIME U
HaUMCHBIINEC JaHHBIC, CPABHUBATDL BCIIMYHHBI.
IlpeacrapasaTh wuHboOpManuio B Buae TabmuI,
CTOJNIOYATBIX M KPYTOBBIX AWArpaMm, B TOM YHCIE C
MOMOIIIBIO KOMITBIOTEPHBIX NTPOrpaMM.

IIpuBoauTh mNpUMeEpHl YHUCIOBBIX JaHHBIX (I€HA,
POCT, BpeMsI Ha OpOry U T. 1.), HAXOOUTb CpEAHEe
apupMeTHIeCcKoe, pazMax YHCIOBBIX HAOOPOB.
IIpuBoauTs coJiepKaTeNbHbIE MpUMEpPHI
HCHOJIb30BaHUA CpCAHUX [JI1 ONUCaHUud JOaHHBIX
(YpoBeHb BOABI B BOJOEME, CIIOPTUBHBIE IIOKA3aTENH,
OTIpeieTICHUE TPaHUI] KIMMAaTHYECKUX 30H




D yHKIT

10

BoruncasTe 3HaueHUs QYHKIMH, 3a1aHHBIX
¢dopmynamu (Ipu HEOOXOIMMOCTH HCHOJIb30BATh
KaJIbKYJISTOP); COCTABJIATH Ta0JIUIIbI 3HAYCHUI

G yHKIHIA.

CTtpouTh 110 ToukaM rpaduk QyHKIHH.
OnuckIBaTh cBOICTBA (DYHKIINH HAa OCHOBE €€
rpaMuecKoro NpeACTaBICHHUS.

MoaeaupoBaThb peaibHbIE 3aBUCUMOCTHU
thopmynamu u rpadhukamu. Unrath rpaduku
peabHbIX 3aBUCUMOCTEH.

Hcnoab3oBaTh QPyHKIMOHATIBHYIO CUMBOJIMKY IS
3aMKcy pa3Ho0Opa3HbIX (PAKTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMH (DYHKITUSAMHE, 000TaIas OnbIT
BBIIIOJIHEHUS 3HAKOBO-CUMBOJIMYECKUX JIEHCTBUM.
CTtpouts pedeBbie KOHCTPYKITUH C
UCTIONIb30BaHUEM (DYHKIIMOHAIBHOW TEPMHUHOJIOTHH.
Hcnonab30BaTh KOMIBIOTEPHBIE TIPOTPAMMBI JIJIS
noctpoeHus rpagukoB QyHKIUH, U UCCIISIOBaHUS
TIOJIO’KEHHS Ha KOOPAMHATHON TNTOCKOCTH TpauKoB
(yHKUME B 3aBUCUMOCTH OT 3HAUYEHUN

K02 QUIHEHTOB, BXOIAIINX B (OPMYITY.
Pacno3naBaTh BUIBI H3y4aeMbIX (QyHKLIUH.
Iloxka3bIBaTh CXeMaTHYECKH MMOJIOKEHUE Ha
KOOPJIMHATHOH MJIOCKOCTH rpaduKoB (QyHKIUH.

Crenens ¢
HATYPaJIbHBIM
moKasarejem

12

OnucpIBaTh MHOXECTBO LEJBIX YHCEN, MHOKECTBO
palMOHANBHBIX YHCEN, COOTHOLICHUE MEXY dTUMHU
MHOXECTBaMHU.

CpaBHHMBATDb U YNOPS/I0YUBATH PallIOHATIHLHEIC
YHCiIa, BBIIOJTHATE BBIYUCIICHUS C PAllHOHAIBLHBIMH
YHCIaMU, BBIYUCIATH 3HAYCHUS CTETIEHEH ¢ 1M
HIOKAa3aTeNIeM.

DopMyJIMPOBATH OTIPEJIEIICHHE KBAIPATHOTO KOPHS
U3 YHcIa.

Hcnoab3oBaTh rpaduk QyHKIUH

Y =X JUI1 HaXOXKACHHS KBaJIPATHBIX KOPHEH.
BoruncasaTh TouHbIE U TPUOIMKEHHBIC 3HAUCHHS
KOpHEH, UCTIONB3YsI IPU HEOOXOIUMOCTH
KaJbKYJIATOP; MPOBOAUTH OLIEHKY KBaJPaTHBIX
KOpHEM.

DopMyJIMPOBATH ONpeE/elICHUE KOPHSI TPEeTher
CTENEHH; HAXOANTh 3HAYCHNS KyONYECKHX KOPHEH,
pu He0OOXOAMMOCTH HCIIOJNB3Ys KaJIbKYJIATOP.

MHoOro4,JeHbl

20

DopMyJTHUPOBATH, 3AIIUCHIBATH B CHUMBOJIMYECKON
(dbopMe 1 060CHOBBIBATH CBOMCTBA CTEIICHH C
HaTypaJbHBIM [TOKa3aTeeM;

NMPUMEHSITh CBOMCTBA CTEIIEHH IS ITpeoOpa3oBaHus
BBIPAXXEHUW U BBIYHUCIICHUMN.

BbINOJHATD NCHCTBHUSA ¢ MHOTOWICHAMH.
BpInoHATH pa3iokeHne MHOTOUYIEHOB Ha
MHOKHUTEIH.

Pacno3naBaTh KBaJApaTHBIN TPEXUJiCH, BBISICHATH
BO3MOXHOCTb Pa3jI0KEHUsI HA MHOKHUTENH,
NPEeACTABJIATH KBaJAPATHBIA TPEXUIICH B BUJIE
MIPOU3BEAECHUS JTUHENHBIX MHOKHUTENEM.
IIpumeHsTh pa3nudHbie (HOPMBI CAMOKOHTPOIIS TIPU
BBITIOJIHEHUH TpeoOpa3oBaHui.

Dopmy.ibl

20

BuINOJHATH IeHCTBUS ¢ MHOTOUYJICHAMH.




COKPAIIEHHOT O
YMHOKeHHUsI.

BuiBoauTh (HOpMyJBI COKPAIIEHHOTO YMHOXCHHUS,
NPUMEHATh UX B NPEoOpa30BaHUSX BBIPAKEHUH MU
BBIYUCIICHUSIX.

BbInmoJHAT,  pa3jioXeHWe  MHOTOWIEHOB  Ha
MHOKUTEIH.

Pacno3HaBaTh KBaJpaTHBIN TpEX4ieH, BBISICHATH
BO3MOXXHOCTb ~ pa3JOXKEHWd  HAa  MHOXHTEINH,
NMpPeACTABJATh KBAJpaTHBIM TpexujJeH B BUJE
NPOU3BENCHUS JINHEHHBIX MHOKHUTEIEH.

IIpumeHsATH paznuaHbie GOPMBI CAMOKOHTPOJIS TIPH
BBINIOJTHEHUH NTPe0Opa3oBaHui

CucremMbl
JHUHEHHBIX
YpaBHeHUH
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Onpenensitb, SBISCTCA JH Tapa YUCEN pPEIICHHEM
JaHHOT'O YpaBHCHUA C ABYM: NEPEMCHHBIMU,
MPUBOIUTH TIPUMEPHI PEIICHUS YPAaBHEHUHN C IBYMS
TNIEPEMCHHLIMU.

Pematp  3amaum, anreOpandeckoil  MOJEINBIO
KOTOPBIX SABIIACTCA YpaBHEHUC C ABYMs
TiepeMeHHBIMHU; HAXOUTh TIEJIbIe PEIICHHUS

myTeM mnepedopa.

Pemath cucTeMBl [JBYX YpaBHEHHH C JBYMSA
NEPEMECHHLIMHU, YKAa3aHHBIC B COACPIKAHUU.

Pemath  TeKCTOBBIE  3amadu  anreOpanvecKuM
crocoOoM: MEPEXOAUTh oT CJIOBECHOM
(hOPMYIHPOBKH YCIIOBUS 3aladd K aireOpamdecKoi
MOJIENU ITyTEM COCTABJIECHUS CUCTEMBI

YpaBHCHWH; pemIaTh  COCTAaBJICHHYID  CHCTEMY
ypaBHEHUI; HHTEPIPETUPOBATH PE3yJIbTar.

Crtpouts  Tpaduku  ypaBHEHHH C  AByMSA
nepeMEHHBIMH.

KoncrpyupoBath JKBHBAJICHTHBIC peueBbie
BBICKA3bIBaHUS C HCIOJF30BAaHHEM alNre0panyecKoro
1 reOMCTPUYCCKOT'O SA3BIKOB.

Pemate u uccieaoBaTh YpPaBHEHHS U CHCTEMBI
YPaBHEHUI Ha OCHOBE (yHKIMOHAIBHO-
rpaduyecKuX npeacTaBIeHI ypaBHEHUH

IToBTOpEHUE.
Pemnenue 3amau

10

BaageTrp 00InM nprueMoOM peleHns 3a1a4.
YMeThb IpUMEHSTH MOJIYICHHBIC 3HAHUS Ha
MPaKTHKE.

YMeTh J0TUYECKH MBICIUTH, OTCTauBaTh CBOIO
TOYKY 3PCHHS U BBICIYITUBATH MHEHHE APYTHX,
paboTaTh B KOMaHJIe.

KJIacC

HauMenoBanue
pa3aeJioB

KoanuecTBo
4acoB

OcHoBHBIE BHbI Y4e0HOIl 1eITeJIbHOCTH

[ToBTOpEeHune

5

3HaTh MaTepHal, H3YICHHBIH B Kypce
MaTeMaTHUKHU 5-7 KJIacCOB.

YMeThb IPUMEHSITH MTOJIYICHHBIC 3HAHMS HA
MPAKTHKE. Y MeTh JIOTUYECKU MBICIIHTS ,
OTCTanWBaTh CBOIO TOYKY 3PCHHUS, BBICIYIIUBATH
MHEHUE JIPYTHX, paboTaTh B KOMaH/E

PanmonanbHbie
Ipodu

22

DopMyJIHPOBATH OCHOBHOE CBOMCTBO
anredpanyeckoil IpoOu U MPUMEHSITh €ro s
npeoOpa3oBaHus IpoOeii.

BbInoHATH AeiicTBUS ¢ adredpanyecKuMu




JIPOOSMH.

IIpeacTaBiasiTh 11€710€ BBIPAXKEHUE B BULE
MHOIO4JIeHa, JpOOHOE — B BUJI€ OTHOLIECHHUS
MHOT'OYJIEHOB; JI0Ka3bIBAaTh TOXK/IECTBA.
®opMyJIMPOBATH OIPE/IETICHUE CTEIIEHH C
LIEJIBIM TI0KA3aTEJIEM.

DopMyJIHPOBATH, 3alIMCHIBATH B
CHUMBOJIMYECKON (hopMme U
WIIOCTPHPOBATh IIPUMEPaMH CBOMCTBA
CTEIIEHHM C LIEJIbIM II0Ka3aTelIeM; IPUMEHATh
CBOMCTBA CTENEHHU I peoOpa30BaHuUs
BBIPA’KCHUM U BBIYUCIICHUM.

KBagparnsie
KOpHH
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IIpuBoauTH IpUMEPHI HPPALIMOHAIBHBIX YHCET,
PacCIO3HABATh PalMOHAJIbHbBIE U
UppalMOHAJIbHBIC YKCIIa;, H300pakaTh YUCIIa
TOYKaMHU KOOPJIMHATHOW MPSIMOI.

Haxoautp necsTudHble NPUOIHKEHUS
palOHAaIbHBIX U UPPALMOHAIIBHBIX YNCEN,
CPaBHUBATh U yNOPSA0YUBATH
JENCTBUTEIIbHBIE YUCIIA.

OnucpIBaTh MHOXKECTBO JIEUCTBUTEIIBHBIX
qucell.

Hcnosb30BaTh B MICBMEHHOW MaTEMaTHYECKON
peun 0003Ha4YeHUs U rpaduyeckue
M300paKeHUs YNCIOBBIX MHOKECTB, TEOPETHKO-
MHOKECTBEHHYIO CUMBOJIMKY.
DopMyJIHMPOBaATh ONpPEIEIECHNE KBAAPATHOTO
KODPHSI U3 YUCIIa.

Hcnoan3oBate rpaduk GyHKIHN y = x2 175
HaXO0XJIEHUs KBaJIpaTHBIX KOpHEN. BprumcasiTe
TOUYHBIE U PUOIMKEHHBIE 3HAUEHUSI KOPHEH,
UCTIONIB3YS IIPU HEOOXOUMOCTH KAJIBKYISATOD;
IIPOBOJIUTH OLIEHKY KBaJPAaTHBIX KOPHEU.
Jloka3bIBaTh CBOWMCTBA apU(METHUECKUX
KBaJI[paTHBIX KOPHEH;

NPUMEHSATH UX Ui IpeoOpa3oBaHus
BBIPAKEHUM.

BoryucaaTs 3Ha4eHYs BBIPAKEHUH,
CoZiepKaluX KBaJIpaTHbIE KOPHU; BbIPAKATH
NEepEeMEHHbIE U3 TEOMETPUUECKUX U (PU3NIECKUX
dbopmyst.

HccnenoBarb ypaBHeHUE BUIA X [ az;
HAXOJUTh TOUHbIE U MPUOIMKEHHbIE KOPHU MPU
a>0

KBagparnsie
YPaBHEHHUS

23

Pacno3sHaBathb JTUMHEHBIE U KBaAPATHBIC
ypaBHEHUS, 1IeJIbIe U JPOOHBIC YPaBHEHUS.
Pemathb kBajipaTHBIC YpaBHEHUS, & TAKKE
yYpaBHEHUS, CBOJISIIIIMECSA K HUM; pelaTh
JIPOOHO-PAIIMOHAIBHEIC YPABHCHHUS.
HccaenoBath KBaJpaTHBIE YPABHEHUS 110
TUCKPUMHUHAHTY B KO3 UITUCHTAM.
PemaTthp TEKCTOBBIC 3a7]a4M AJITeOpandeCKIUM




CIOCOOOM: IEPEXOIUTH OT CIOBECHOM
(bOpPMYITUPOBKH YCIIOBUS 3a/1a4H K
anredpanyecKoil MojieNu IMyTeM COCTaBICHUS
YpaBHEHUSI; pelIaTh COCTABICHHOE YPAaBHEHUE;

HepasenctBa

19

Haxoaurh, aHAIM3MPOBATH, CONOCTABIATH
YHUCJIOBBIC XapaKTEPUCTUKH OOHEKTOB
OKPYXaroIlero MUpa.

Hcnoab3oBaTh pa3Hbie GOPMBI 3aIMUCH
pHUOJIMKEHHBIX 3HAYCHUH; 1eTIaTh BEIBOJIBI O
TOYHOCTH MTPUOJIMIKEHHUS 10 3aITHUCH
PHUOIMKEHHOTO 3HAYCHHUS.

BbINoJHATH BBIUUCICHUS C peabHBIMU
JTAHHBIMH.

BbInoaHATH NPUKUJIKY U OLICHKY PE3yJbTaTOB
BBIYHCIICHUH.

@DopMyJIMPOBATh CBONCTBA YHCIOBBIX
HEPABEHCTB, MJIIDCTPUPOBATH UX HA
KOOPAMHATHOU NPSMOH, JOKa3bIBATH
anreOpandecku; MPUMEHSATh CBOWCTBA
HEPABEHCTB IPU PELICHUU 3a/1a4.
Pacno3naBarhb JTMHEIHbIE HEPABEHCTBA.
Pemars iMHENHBIE HEPABEHCTBA, CUCTEMBI
JIMHENHBIX HEPABEHCTB.

IIpuBoauTh NpUMEpPHl KOHEYHBIX U
0ECKOHEYHBIX MHOKECTB.

Haxoauth 00beIMHEHNE U TTepeceueHue
MHOKECTB.

IIpuBoaUTH NPUMEPHI HECIOKHBIX
KJIaCCU(PUKATIHH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIMKY U SI3BIK IIPU PEIICHUHU 33]1a4 B XOJ€
M3YUYEHHMS Pa3/IMYHbIX Pa3JIesIoB Kypca.
NanrocTpupoBaTh MaTEMaTHYECKUE TTOHATHS U
yTBEpKIeHUS npuMepamu. Ucmosib30BaTh
MIPUMEPHI U KOHTP MPUMEPHI B APTYMEHTAIUH.
KoncTrpyupoBarb MaTeMaTHUECKHE
MPEJI0KEHUS C TIOMOIIBIO CBSI30K el ..., mo
<esy 8 MOM U MOJLKO MOM CAYYAe, JIOTUYECKUX
CBSI30K U, UJIUL.

CreneHs ¢ 1eJIBIM
IIOKA3aTeIICM.
DIeMeHTHI
CTaTUCTHUKH
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@opMyJIMPOBATH OIPE/IeTICHHE CTEIIEHH C
LIEJIBIM TI0KA3aTEJIEM.

®opMyJINPOBATH, 3aNIMCHIBATH B
CHUMBOJIMYECKON (hopme U
NanrocTpupoBaTth npuMepaMu CBOMCTBA
CTEIEHHU C LEJBIM MOKa3aTeIeM; NPUMEHATh
CBOIICTBa CTEINEeHH AJIsl MpeoOpa3oBaHus
BBIPAKCHUU U BBIYUCIICHUM.

N3BaexkaTh nHGOPMAITHIO U3 TAOIUI] U
JTUarpamMM, BBITIOJIHATH BEIUYUCIICHHS 110
TaONMUYHBIM JaHHBIM. OnpeaessiTh 10
JuarpaMmmaM HauOOJIBITNE W HAUMEHBIIIHE
JaHHbIC, CPABHUBATH BEIMYUHBIL.




IIpeacraBasiTh nHQOpPMAIIKIO B BUE TaOIHII,
CTONOYATHIX ¥ KPYTOBBIX AHArpamm, B TOM
YHCJICe C TIOMOIIBIO KOMITBIOTEPHBIX TPOTPaMM.
I[IpuBoauTH colepKkaTeabHbIC TPUMEPHI
WCTIOJTb30BAHUS CPETHUX JUTSI ONTUCAHMSI TAHHBIX
(YpoBeHb BOJIBI B BOJIOEME, CIIOPTUBHEIE
MOKa3aTe M, OTPEICIICHHE TPaHUI]
KJIMMATHYECKUX 30H)

[loBTOpEHue.
Pemenue 3amau

8 3HaTh MaTepua, U3y4eHHBIH B Kypce
MaTeMaTHKH 3a 8 Kiacc

YMeTh IPUMEHSTH NOJTYYCHHbIC 3HAHUS Ha
HPaKTHUKE.

YMeThb JIOTUUECKH MBICIIUTh, OTCTauBaTh CBOIO
TOYKY 3PCHUSI U BBICIIYLIMBATh MHCHHE PYTHX,
paboTraTh B KOMaH]IE.

9 kiacc

n/n

HaumenoBanue
pa3zaeiioB

KoanuectrBo OcHoBHBbIE BUAbI Y4eOHOI 1eSITeJIbHOCTH
JacoB

KBaaparuunasn
byHkuus

24 Bbruncnsate 3HadeHWs (QYHKUUN, 3aJaHHBIX
dhopmynamu (pu HEOOXOIUMOCTH
UCTIONB30BaTh  KAIBKYJIATOP);  COCTaBJIAThH
TaOIUIBI 3HAYCHUH QYHKITUH.

Crpoutb 1o TOukaMm rpaduku  (QyHKUIUH.
OnuceiBaTh cBOMcTBa (DYHKIMM Ha OCHOBE €€
rpau4ecKoro rnpeicTaBICHUs.

MogenupoBaTb peasibHble 3aBUCHUMOCTH
dopmynamu u rpadukamu. Yutath rpaduKu
peasbHbIX 3aBUCUMOCTEH.

Hcnonb3oBaTh  (YHKIMOHATBHYIO CHMBOIHUKY
JUIS 3alIUCH  pa3sHOOOpa3HbIX (PaKTOB, CBA3AHHBIX
C paccMaTpuBaeMbIMH (QYHKIUSAMH, oOoramas
OINBIT BBIIOJHEHUS 3HAKOBO CHMBOJUYECKHUX
neiictBuil. CTpOUTh peueBble KOHCTPYKIIMU

C UCTIOJIb30BaHUEM (GyHKIMOHATBHON
TEPMUHOJIOTHH.

Hcnonb30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI /IS
IIOCTPOEHUS rpadukoB byHKIMH, JUTS
UCCIICZIOBAaHUST TOJOXKEHHUS Ha KOOPAMHATHOMN
IUIOCKOCTH TpaduKoB (QYHKIUI B 3aBUCUMOCTH
0T 3HaueHUI K03 PHUIMEHTOB, BXOASIINX B
dbopmymy.

Pacno3HaBaTte BUABI HM3y4aeMbIX (YHKIHH.
Iloka3blBaTh CXEMAaTHYECKH IIOJIOKEHHE Ha
KOOPAMHATHOW INIOCKOCTH

rpaduxoB GpyHkumii y=ax?, y=ax’+ n, y=(a-m)?,
y=x", B 3aBHCHMOCTH  OT  3HA4eHH
KO3 (hPUIMEeHTOB, BXOIAIINX B (POPMYIIBI.
Crpouth Tpapukud H3y4aeMbIX  (QYHKIH;
OIUCBIBATh UX CBOMCTBA

YpaBHeHnusi u
HEPaBEHCTBA C

12 Pacnio3naBate  JMHEHHBIE W KBaJpaTHbBIC
ypaBHCHI/DI, IICJIbIC U IIpO6HBIe ypaBHeHI/IH.




O/THOM
nepeMeHHOH

Pemate nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS, a
TAK)K€ YpaBHEHHS, CBOJSIIMECS K HUM, peuiaTh
JTpOOHO-pallMOHATBHBIC YPABHEHHUS.
HccnenoBaTh  KBaApaTHbIE  ypaBHEHUs IO
JTUCKPUMHUHAHTY U KO3 dULleHTaM.

Pemath TekcToBble 3adaud anreOpanvdecKum
CIocoooM. MepEeXOaUTh oT CIIOBECHOM
(hOpMyIHUPOBKY YCIOBHS 3a/1a41

K anreOpandecKol MOJEIH IyTEM COCTaBJICHUS
YPaBHEHUS; pelIaTh COCTABIEHHOE YpPaBHEHUE;
UHTEPNPETUPOBATH PE3YIbTAT.

PacnoznaBate  JMHEHHBIE U KBaJpAaTHBIC
HEpPaBEHCTBA.

Pemiate kBajpaTHele HEpaBEHCTBA Ha OCHOBE
rpauIeCKUX MPeICTaBICHHUM

YpaBHeHnus u
HEepaBeHCTBa ¢
ABYMS
nepeMeHHbIMHU
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Onpenenarb, SBIAETCA JM  [Apa  YHUCEI
PEICHUEM JAHHOT'O

YpaBHEHUS C JBYMs NEPEMEHHBIMU; MPUBOAUTH
IIpUMEpPEHL

peuieHusl ypaBHEHHM C IByMsI IEPEMEHHBIMH.
Pemarp 3amaum, anreGpandeckoil MOJENbIO
KOTOPBIX  SIBJIIETCSI  YpPaBHEHHUE C  JIBYMS
NEPEMECHHBIMHU, Pemmratn CUCTEMBI ABYX
YpaBHEHUH C IByMs IEPEMEHHBIMU,

YKa3aHHbIE B COACPKAHUH.

Pemath TekcToBble 3adaud anredpanvdecKum
crocobOM:  MepexoAuTb  OT  CIIOBECHOI
(hOpMyIHUPOBKH YCIOBUS 3a/1a4U

K anreOpanyeckoil MOJeNln MyTeM COCTaBICHUS
CHUCTEMbl YypaBHEHHUH; PemaTe cocTaBlIeHHYIO
CUCTEMY YPaBHEHU; HHTEPIPETUPOBATE
pe3ynbTar.

Crpouth rpaduKu  ypaBHEHHH C  JBYMS
NEpCMCHHBIMU.

KoHcTpynpoBaTh  9KBUBAJIEHTHBIE  pEUEBbIE
BBICKAa3bIBaAHU A C HUCIIOJIBb30BaHUEM
anredpandeckoro ¥ reoOMeTpUYECKOro

SI3BIKOB.

Pematbh u uccienoBaTh ypaBHEHUS U CHCTEMBbI
ypaBHEHWH HA  OCHOBE  (DYHKIIMOHATHHO-
rpaduuecKux NpeAcTaBlIeHUN ypaBHEHHI

Apudmernyeckas u
reoMeTpuyecKas
Nporpeccuu

15

[IpumeHsaTh MHAEKCHBIE 0003HAYEHUS, CTPOUTH
peyeBble BBICKA3bIBAHUS C HUCIIOJIb30BAaHUEM
TEPMHUHOJIOTHH,  CBSI3aHHOM  C  TOHSATHEM
[IOCJIEJOBATENBHOCTH.

BbruncnsaTe  wie€HBl  IOCIENOBATEIbHOCTEH,
3alaHHBIX ~ (QOpPMYJIOM  n-TO  4YiIeHa WU
pPEKyppeHTHOH (HOpPMYITOi.

VYcraHaBnMBaTh 3aKOHOMEPHOCTh B MOCTPOCHUU
MOCIIEJIOBATENILHOCTH, €CJIM W3BECTHBHI IEpPBHIE
HECKOJIBKO €€ WJICHOB.

N300paxaTh  4leHbl  TOCIEAO0BATEIbHOCTH




TOYKaMH Ha KOOPJMHATHOM IJIOCKOCTH.
Pacno3naBath apuPpMETHIECKYIO u
F€OMETPUYECKYI0 IPOrPEecCCHMM MpPU  Pa3HBIX
criocobax 3aganus. BeIBOAUTH Ha

OCHOBE JIOKa3aTEIbHBIX PACCYXKICHUN (OPMYITBI
o01iero YJieHa apudMeTuyecKoi u
reOMETPUUYECKON TPOTrPECCHI,

CYMMBI IIEPBBIX 71 YICHOB apU(PMETUIECKON U
reOMETPUUYECKON TPOTPECCHI; pelIaTh 3aJ1a4u C
HCTIOJIb30BaHUEM 3TUX (OPMYIIL.

PaccmarpuBaTe mpuMepbl M3 peanbHON KU3HU,
WLTIOCTPUPYIOIINE M3MEHEHHUE B
apudMeTHIECKON MTPOTPECCUH, B
T€OMETPUYECKON  IpOrpeccuu;  HU300pakaTh
COOTBETCTBYIOIME 3aBUCUMOCTH IpaQUUECKH.
Pemarn 3a/ladyd Ha CJIOXKHBIC NPOUCHTHI, B TOM
yHuclie 3aJayd M3 peajbHOM MpPakTHKU (C
HCIIO0JIb30BAHUEM KaJIbKYJIATOPA)

DJ1eMeHThI
KOMOUHATOPUKH
U TEOpUH
BEPOSITHOCTH

13

[IpoBoauTh CiydaiHbIE AKCHEPUMEHTHI, B TOM
4yucCIIe c IIOMOILBIO KOMIIBIOTEPHOTO
MOJIEIMPOBAHHS, MHTEPIPETUPOBATH ux
pe3yabTaThl. BBIYUCIATH YacTOTy CIy4alHOIO
COOBITHS; OLIEHUBATh BEPOSITHOCTD C IIOMOILBIO
4acTOTBI, TIOJy4YEHHOM! OIIBITHBIM ITyTEM.

Pemate 3amaun Ha HaXOXIEHHE BEPOSITHOCTEH
COOBITHIA.

[IpuBoauTh MpUMEpHl CAy4dailHBIX COOBITHIA, B
YaCTHOCTH  JOCTOBEPHBIX M  HEBO3MOXKHBIX
COOBITUH, MaJIOBEPOSITHBIX COOBITHH.
[IpuBOANTE MpUMEPHI PABHOBEPOSITHOCTHBIX
COOBITHH.

BeimonnATe  mepebop  BceX  BO3MOXKHBIX
BapHaHTOB [UIsl TiepecyeTa OOBEKTOB  WJIU
KOMOMHAIIHIA.

[IpumensaTs IIPaBUJIO KOMOMHATOPHOT'O
MHOXEHUS ISt

pelIeHns 3a/1a4 Ha HaX0XkJIeHHe YKciia 00BEKTOB
WA KOMOMHAIMK (IUaroHaaIl MHOTOYTOJIbHUKA,
pyKOMOXaTus,

YHCII0 KOJIOB, IIM(POB, aponeii u T.11.).
Pacno3naBath 3amauM Ha OIpeAelIeHHE Yucia
IIEpECTaHOBOK

Y BBINIOJIHATh COOTBETCTBYIOLLME BHIYMCIICHHUS.
Pemrate 3aaun Ha BBIYMCICHUE BEPOSITHOCTU C
MIPUMEHEHHEM KOMOUHATOPHKHU.

HTrorosoe
NMOBTOpPEHHE.
Pemenue 3agau
1o Kypcy
MaTeMaTuKu 7-9
KJIACCOB
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3HaTh  MaTepual, M3Y4YEHHbIH B  Kypce
MaTeMaTHKH 3a 7-9 knacc

YMeTh NpUMEHSATh TMOJIY4YCHHbIE 3HAHUS Ha
MIPaKTHUKE.

YMeTh JOTUYECKH MBICIUTH, OTCTaWBaTh CBOIO
TOYKY 3PEHHUS U BBICTYIIMBATh MHEHHUE IPYTHUX,
paboTaTh B KOMaH]IE.
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