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I[lnannpyembie pe3yJbTaThI OCBOCHUS] Y4eOHOI0 NpeaMera
«AJredpa»

JInuHoCTHBIE pe3yabTaThl ocBoeHuss OOII

1. Poccuiickasg TrpaxkIaHCKas HJIECHTHYHOCTh (NATPUOTH3M, YBa)KEHHE K
OrteuecTBy, K MPONUIOMY M HACTOSIIEMY MHOIOHallMOHAIBHOTrO Hapoaa Poccuw,
YyBCTBO OTBETCTBEHHOCTH M Josra nepen PoauHoil, maeHTudukamus ceds B
KauecTBe rpaxkaannHa Poccun, cyObeKTUBHAas 3HAYMMOCTh HCIOJIb30BAHUS
PYCCKOT0 si3bIKa U SI3bIKOB Hapoa0B Poccuu, oco3HaHWE U OILIYIIEHUE JIMYHOCTHOU
CONMPHUYACTHOCTH Cyab0e poccuiickoro Hapoaa). Oco3HaHME HSTHUYECKOMN
NPUHAJICKHOCTH, 3HAHUE WMCTOPUM, SI3bIKA, KYJIBTYPhl CBOETO HApOJa, CBOETO
Kpas, OCHOB KYJbTYpPHOIO Hacieaus HapoaoB Poccum u  4yenoBedecTBa
(MIEHTUYHOCTh YEJIOBEKAa C POCCUICKOM MHOTOHALIMOHAIBHOW KYJIbTYPOil,
CONPHUYACTHOCTh UCTOPUU HAPOJOB U TOCYJAPCTB, HAXOAUBIINXCS HAa TEPPUTOPUU
coBpeMeHHOW Poccum); nHTEpUOpu3alus ryMaHUCTUYECKUX, JEMOKPATUUECKUX U
TPAJAMIIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUIMCKOTO OOIIeCTBa.
Oco3HaHHOE, YBAXKHUTEIBbHOE M JOOpOXKENaTeIbHOE OTHOIIEHHWE K HCTOPHH,
KYJIbTYpE, PEIUTUH, TPATUIIUAM, S3bIKaM, IIEHHOCTSAM HapoaoB Poccuu u HapoaoB
MUpa.

2. T'oTOBHOCTP M CHOCOOHOCTh OOYYalOIIUXCS K CaMOpa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBAIIMU K OOYYEHHUIO U TTO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTH OCO3HAHHOMY  BBIOOPDY U TOCTPOECHUIO JajbHENIen
WHANBUIYaTbHON TpaeKTOpuu oOpa3oBaHWsi HA 0a3e OPUEHTHUPOBKH B MHUPE
npodeccuii W TPO(PECCHOHATBHBIX IPEATOUTCHUH, C YYETOM YCTOMYMBBIX
MO3HABATEIbHBIX HHTEPECOB.

3. Pa3Buroe MOpallbHOE CO3HAHUE M KOMIIETEHTHOCTb B PEIICHUU
MOpajJbHBIX TIPOOJIEM Ha OCHOBE JIMYHOCTHOrO BbIOOpa, (QopMupoBaHue
HPaBCTBEHHBIX UYYBCTB UM  HPABCTBEHHOI'O IIOBEAECHUS, OCO3HAHHOIO U
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM MOCTYNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXKUTEIHHOE

OTHOHICHHUC K PCIHWIMO3HbBIM YYBCTBaM, B3IJIA1aM JIIOI[CI\/'I HWIIN UX OTCYTCTBHIO,



3HaHKE OCHOBHBIX HOPM MOpaJIH, HPaBCTBEHHBIX, JYXOBHBIX HJCAIOB, XPAHHUMBIX
B KYJbTYPHBIX TpPAJWIHSIX HAPOAOB PoccHH, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEIHPHOMY CaMOOTPAaHWYCHHUIO B IOCTYNKAX, TMOBEICHHUH, PACTOYUTEIHHOM
OTPEOUTENBCTBE; CHOPMHUPOBAHHOCTh TPEICTABICHUNA 00 OCHOBaX CBETCKOM
ATUKH, KYJIbTYpPhl TPAJUIMOHHBIX PEIUTUNA, WX POJH B PA3BUTUU KYIbTYPHl U
uctopun Poccum m denoBeuecTBa, B CTAHOBICHUM TPaKIAHCKOTO OOIIECTBA U
POCCHIICKOI rOCyapCTBEHHOCTH; TTOHUMAaHUE 3HAYCHUS] HPABCTBEHHOCTH, BEPHI U
pemMruM B OKWM3HM 4YellOBeKa, ceMbu u obmiectBa). CPOpMHUPOBAHHOCTH
OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, YBOKUTEIBHOTO OTHOIICHUS K TPYNY,
HAJIMYUE OMbBITAa YYacTUS B COIMAIBHO 3HAYMMOM Tpyne. Oco3HaHUE 3HAYCHUS
CEMbU B XM3HU YEJIOBEKAa M OOIIECTBA, MPUHATHE IIEHHOCTH CEMCHHOW >KHU3HH,
YBOXHUTEIBHOE 1 3a00TIMBOE OTHOIICHUE K YJICHAM CBOCH CEMbH.

4. CdhopMHPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTHS HAayKH © OOIIECTBEHHOW MPAKTHKH,
YUHUTHIBAIOIIETO COIMAIBLHOE, KYJIBTYPHOE, S3BIKOBOE, JTYXOBHOE€ MHOT000pa3ue
COBPEMEHHOI'0 MHpA.

5. Oco3HaHHOE, YBaXUTEIbHOE M JOOpOXKEIaTeIbHOE OTHOIICHHE K
IpYyroMy 4elOBEKY, €ro MHEHHIO, MHPOBO33PEHHIO, KYJIbTYpe, S3BIKY, BeEpe,
IPOKIAHCKONW TO3UIMU. ['0TOBHOCTh M CIIOCOOHOCTH BECTH JHAJIOT C JIPYTUMHU
JIOIbMHA M JOCTHTaTh B HEM B3aWMONOHMMaHHUsS (MACHTU(HKAIUSA ceOsl Kak
TIOJTHOTIIPABHOTO CYOBEKTa OOIICHHUS, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pasa
napTHepa MO JHAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a JOMYyCTHUMBIX
CIOCO0OB JMayiora, TOTOBHOCTh K KOHCTPYHMPOBAHHIO IMpoIecca aHaiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, TPOIEAYP, TOTOBHOCTh M CIIOCOOHOCTH K
BEJICHUIO TIEPErOBOPOB).

6. OCBOGHHOCTh COIIMAIBHBIX HOPM, MPaBWJ TMOBEACHHS, poyied u (opm
COLMAJILHOM KM3HM B TPYINaxX M CcOooOlIecTBaX. Y4acTue B MIKOJILHOM
CaMOYTIpaBIICHUHN U OOIIECTBEHHOM XU3HU B TIpeJieiaxX BO3PACTHBIX KOMITCTCHITUH
C YYETOM PETHOHAIbHBIX, ATHOKYJIbTYPHBIX, COLMAIBHBIX W HSKOHOMUYECKUX

ocobeHHocTel ((popMupoBaHUEe TOTOBHOCTH K YYaCTHIO B IPOLIECCE YIOPSAIOUCHHUS



COLIMATBHBIX CBSI3€H M OTHOIIEHUH, B KOTOPBIC BKIFOUYEHBI U KOTOpBIE (POPMHUPYIOT
cCaMHU y4alllMecs; BKJIIOYEHHOCTh B HEMOCPEACTBEHHOE TpakIaHCKOE YYacTHe,
TOTOBHOCTh YYacCTBOBAaTh B >KM3HEAEATEIBHOCTH MOAPOCTKOBOTO OOIIECTBEHHOTO
00bEIMHEHUS, TPOJYKTHUBHO B3aUMOJICHCTBYIOIIETO C COLMAIBHOW Cpenod u
COLIMATbHBIMU ~ WHCTUTyTaMU;uACHTH(PUKAIMS cebsi B KauecTBE CyOBEKTa
COLIMANbHBIX  MpeoO0pa3oBaHMi, OCBOEHHE KOMIIETEHTHOCTeH B  cepe
OpPraHU3aTOPCKOM JEATENbHOCTH; HHTEPUOPHU3ALUS LEHHOCTEW CO3MIATEIbHOIO
OTHOUIIEHUS K OKpYXaroumeh JeHCTBUTEIbHOCTH, IIEHHOCTEH COLUAIBHOIO
TBOPUYECTBA, LIEHHOCTU MPOJYKTUBHOW OpPraHU3alid COBMECTHOM JESTEIbHOCTH,
camopeanu3allid B TpYIIEe W OpraHu3alud, IEHHOCTH «JIPYyroro» Kak
PaBHOMNPABHOTO napTHepa, (dbopMupoBaHue KOMITETEHUIUN aHanusa,
IPOEKTUPOBAHUS, OpPTraHU3AlMK JIEITEIbHOCTH, pe(IEKCUH U3MEHEHUMN, CIIOCOO0B
B3aMMOBBITOJIHOIO  COTPYIHHMYECTBA, CIOCOOOB peanu3auud COOCTBEHHOIO
JUIEPCKOro MOTEHIMANA).

7. ChopMHPOBAaHHOCTH IIECHHOCTH 3JI0POBOTO M O€30IMaCHOr0 00pa3a >KU3HH,
UHTEPUOPU3alUA TPABWI WHIWBUAYAIHHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHHUSI B UPE3BBIYAWHBIX CHUTYAIUsIX, YIPOXKAIOIIMX KU3HU U 30POBBIO
JrOJIeH, MpaBUJI TOBEACHUS Ha TPAHCIIOPTE U Ha JOPOTax.

8. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOCHUE XY0)KECTBEHHOTO
Hacienus HaponoB Poccuu M mMupa, TBOPYECKOH AESITENbHOCTH 3CTETHUYECKOTrO
xapakTtepa  (CIIOCOOHOCTH ~ MOHUMATh  XYAOXKECTBEHHBIC  IMPOU3BEACHUSA,
OTpaXkaloUu[ue pa3Hble ITHOKYJIbTYPHbIE TpaJHLMH; CHOPMHUPOBAHHOCTH OCHOB
XYyJI0)KECTBEHHOW KYJbTYpbl OOYy4YalOIIMXCA KAaK YacTHU MX OOIIed TyXOBHOH
KyJIbTYpbl, KaK 0CO0Oro crocoba IMO3HAHUS JKU3HM U CPEACTBA OpraHU3allH
OOLIEHUS; ACTETUYECKOE, 3MOLMOHAIBHO-LIEHHOCTHOE BHJIEHHE OKPYKAIOIIETO
MHUpa; CIHOCOOHOCTP K  HMOLMOHAJIBHO-IIEHHOCTHOMY  OCBOEHHIO  MHpa,
CAaMOBBIPQKEHUI0O W OpPUEHTAllMM B XYAOKECTBEHHOM U  HPaBCTBEHHOM
NPOCTPAHCTBE KYJbTYpPbI; YBAXKEHHE K HCTOPUU KYJIbTYypbl cBoero (OTedecTBa,
BBIPA)KEHHONM B TOM YHKCII€ B MOHMMAHHWU KPacoThl YeJIOBEKa; MOTPEOHOCTh B

06H_[€HI/II/I C XYOJOKCCTBCHHBIMU ITPOU3BCIACHUAMU, C(I)OpMI/IpOBaHHOCTB AKTHUBHOI'O



OTHOLIECHHMS K TpaaulMUsM XYyAOKECTBEHHOW KYJIbTYpbl KaK CMBICIOBOH,
ACTETUYECKOUN U JIMYHOCTHO-3HAYMMOM IIEHHOCTH).

9. CdopmupoBaHHOCTH OCHOB JKOJIOTUYECKON KYJIBTYPBI,
COOTBETCTBYIOIIEN COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOIO MBILIEHUS, HAJTUIUE
ONbITAa  DKOJOTMYECKM  OPUEHTHUPOBAHHOM  pe(IEeKCHUBHO-OLICHOYHOM U
OPAKTUYECKOM JEATEIbHOCTH B JKU3HEHHBIX CHUTyalusiX (TOTOBHOCTh K
UCCIIEOBAHUIO IIPUPOJBI, K 3aHATUAM CEIbCKOXO3SMCTBEHHBIM TPYAOM, K
XYOKECTBEHHO-ICTETUYECKOMY OTPAXXECHUIO IPUPOJBI, K 3aHATUIM TYpU3MOM, B

TOM YHCJIC 9KOTYPU3MOM, K OCYIICCTBJICHUIO HpHpOI{OOXpaHHOﬁ ,ZIGHTGJII)HOCTI/I).

MeTtanpeaMeTHbie pe3yabTatbl 0ocBoeHuss OOII

MeranpeaMeTHble pe3yibTaThl BKIIOYAIOT OCBOCHHBIE OOYYarOLUIUMUCS
MEXXIIPEIMETHbIE TIOHATUS U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS  (PEryJISTUBHBIE,
[IO3HABaTEJIbHbIE, KOMMYHUKATUBHbBIE), CIOCOOHOCTh MX HCIOJIb30BAaHUS B
yueOHOM, TO3HABATEIbHOW W COLMAIBHOM TPAKTHUKE, CaMOCTOATEIbHOCTh
IUIAHUPOBAHUS M OCYILECTBJICHHUS Y4YEOHOW JEeATENbHOCTH M OpraHu3aluu
y4eOHOro COTpyAHMYECTBA C TNeJaroraMd W CBEPCTHUKaMH, MOCTPOEHUE
UHAUBUYaJbHON 00pa30BaTEIbHON TPAEKTOPHH.

Me:knpeaMeTHbIe IIOHATHSA

VYcnoBueM  GOpMUPOBAHHUA  MEXKIPEIMETHBIX MOHATHUH, TaKuX Kak
«cucreMa», «pakT», <«3aKOHOMEPHOCTBHY», «(PEHOMEH», <«aHAIHU3», «CUHTE3»
«yHKLIUA», «MaTepUaI», «IIPOLECC», SBIAECTCA OBJIAJECHUE OO0YYaIOUIMMHUCS
OCHOBaMHU YWTATEJIbCKOW KOMIETEHIMHM, NPUOOPETEHUE HABBIKOB pPadOTHI C
UHpopMaueil, yuacTue B IPOEKTHOM NeATENbHOCTH. B OCHOBHOH 1IKOJIE Ha BCEX
npeaMerax OyzneT NpoaoJKeHa padora 1Mo (pOpMHUPOBAHUIO M PA3BUTHUIO OCHOB
YUTATEeNIbCKOM KoMIeTeHuuu. OO0yyaroluecss OBJIaJICI0OT YTEHHUEM KaK CPEJICTBOM
OCYLIECTBJIEHUSI CBOUX JaJbHEHIIMX IUIAHOB: MPOJOJDKEHUs OOpa3oBaHUsA U
camMo00pa30BaHus, OCO3HAHHOIO IUIAHUPOBAHUSA CBOErO0  aKTyaJlbHOTO U
NEPCIEKTUBHOIO KPyra YTE€HHUs, B TOM YHCJI€ JOCYTOBOr0, IOAIOTOBKH K TPYJAOBOM

U COIMAIBHOW JIEATETLHOCTH. Y  BBIIYCKHUKOB Oyner chopmupoBaHa



NOTPeOHOCTh B CHCTEMAaTHYECKOM YTCHHH KaK B CPEJICTBE MO3HAHUS MUPa U ceOsl B
ATOM MUpE, TAPMOHU3ALMKU OTHOLIEHUI YeloBeKa U OOIIecTBa, CO3JaHusl oOpas3a
«MOTPEOHOTO OYAYIIETOM.

[Ipy wu3ydyeHnn ydeOHBIX MPEAMETOB OOy4YaIOUIUECSd YCOBEPIICHCTBYIOT
IpHOOPETCHHBIC HAa TIEPBOM YPOBHE HaBBIKM PaOOTHI ¢ MHGOPMAIMEH U TIOTIOTHST
ux. OHM cMoOryT paboTaTh C TEKCTaMH, MPEOOPa30BBHIBATH U WHTEPIPETUPOBATH
coJiepKaIyrocsi B HUX UH(OpMAIIKIO, B TOM YHCIIE:

® CHUCTeMaTU3UpOBaTh, COIOCTAaBJIATh, AaAHAIM3UPOBATH, 0000IIaTH WU
UHTEPIPETUPOBATh WH(OPMAIIUIO, COACPHKAIIYIOCS B TOTOBBIX MH(DOPMAIMOHHBIX
00BEKTax;

® BHICIATh TJABHYI0O W HM30BITOYHYIO HMH(DOpPMAIlMiO,  BBITOJHATH
CMBICJIOBOE  CBEPTHIBAHUE BBIJCICHHBIX (DAKTOB, MBICICH; MPEACTABIAThH
uH(opMalMiO B CKaToil cioBecHOU (opme (B BUJE IJJaHA WM TE3UCOB) U B
HATJIATHO-CUMBOJIMYECKOW ¢opme (B BuAe TaOmuI, rpaduIecKux CXeM U
uarpaMM, KapT MOHITHI — KOHIENTYaJIbHBIX TUarpaMM, OMTOPHBIX KOHCTIEKTOB);

® 3aMOJIHATH W/WIH JOMOIHATH TAOJIHIIbI, CXEMBI, TUarpaMMbl, TEKCTHI.

B xone u3yueHus Bcex y4yeOHBIX NMPEAMETOB OOydarouiuecs MpuoOpeTyT
OTIBIT MPOEKTHOM JESITENbHOCTH, CIOCOOCTBYIOIIEH BOCITUTAHUIO
CaMOCTOSITEJILHOCTH, ~ WHHUIIMATHBHOCTH,  OTBETCTBEHHOCTH,  ITOBBIIICHHIO
MoTuBalu U 3(PdekTUBHOCTH yueOHOU nesTenbHOCTH. B mporecce peanuzanuu
MCXOJHOTO 3aMbIClia Ha MPAKTHUYECKOM YpPOBHE OBIAACIOT yYMEHHEM BBIOMpATh
aJIeKBaTHBIC 3aJa4y€ CPEICTBA, MPUHUMAThH PEIICHUs, B TOM YHCIE€ B CUTYaIUSIX
HeonpeneneHHocTh. OHM  [OJydaT BO3MOXKHOCTh Ppa3BUTh CIOCOOHOCTH K
pa3paboTKe HECKOJbKMX BapHAHTOB pEIICHUH, K TMOHCKY HECTaHJIapPTHBIX
pellIeHn#, aHalau3y pe3yJbTaTOB IOMCKAa M BbIOOpPY HauOoiiee MNPUEMIIEMOTO
pELICHMS.

[lepedeHb KITIOUEBBIX MEXIIPEIMETHBIX MOHSATUN OMpenenserca B XOJe
pa3pabOTKH OCHOBHOM 00pa3oBaTENIbHOM MPOrpaMMbl  OCHOBHOI'O  OOIIEro

O6paBOBaHI/IH 06p330BaT€HBHOﬁ opraHu3alid B 3aBUCHUMOCTH OT MATCPHUAJIbHO-



TEXHUYECKOTO OCHAIICHHUS, UCTIONh3YEMbIX METOAOB pabOThl M 00pa30oBaTENbHBIX
TEXHOJIOTUH.

B cootBerctBrn ¢ @I'OC OOQO BBIAEISAIOTCS TPU TPYIIIBI YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUI: PEryIsITUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATHUBHEIE.

PeryasituBubie YY /|

1. YmMmeHuwe caMOCTOSITENIBHO OMNPEACNITh IeId OOy4YeHHs, CTaBUTh U
dbopMynupoBaTh HOBBIE 3aJadyd B ydeOe M II03HABATEILHOW JIEATEIHbHOCTH,
pa3BUBaTh MOTHBBI M HWHTEpEChl CBOEH I[IO3HABATENIbHOW JESTEIbHOCTH.
OO0yyaromuncs CMOXKET:

® aHAIM3UPOBATH CYILECTBYIOIINE U IUTAHUPOBATH Oynyiue
o0Opa3oBaTesbHbI€ PE3YJIbTaThI;

® ONpeneNnsiaTh COBMECTHO C MEAaroroM KPHUTEPUH OIEHKH TUIAHUPYEMBIX
00pa30BaTEIbHBIX PE3YIHTATOB;

® WICHTU(PUIIMPOBATh MPETIATCTBUSA, BO3HUKAIOIIME TPH JOCTIKCHHUH
COOCTBEHHBIX 3aIUIAHUPOBAHHBIX 00PA30BATEIBHBIX PE3YJIbTATOB;

® BBLIIBUTaThb BEPCUU  TNPEOJOJCHUS MPENATCTBUM, (OPMYITUPOBATH
TUIOTE3bl, B OT/ACTBHBIX CIydasx — MPOTHO3UPOBATh KOHEYHBIN PE3YINIbTAT;

® CTaBUTH LieJb U (POpMyIUpOBaTh 3a/lauyu COOCTBEHHOM 0O0pa3oBaTEIbHOM
JEATENBPHOCTH C YYETOM BBIABJICHHBIX 3aTPYJHCHHH W  CYIIECTBYIOIIMX
BO3MOXKHOCTEH;

® 000CHOBBIBATh BBIOPAHHBIE TMOAXOJbI M CPEIACTBA, HCIOIB3YEMbIC IS
JOCTHKEHHUS 00pa30BaTENbHBIX PE3yIbTATOB.

2. YMeHHe CaMOCTOATEIbHO IIAHUPOBATH MYTH JOCTUKCHHUS 1ENel, B TOM
YHCIIe aIbTePHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosiee 3(PGEeKTUBHBIE CIIOCOOBI
penieHns y4eOHbIX U MO3HaBaTeNbHbIX 3a71a4. OOy4arouuics CMOXKET:

® OnpeneniITh HEOOXOAuMBbIE JCHCTBUS B COOTBETCTBUM C Y4eOHOM u
MO3HABATEIBHOM 3a/]a4eil U COCTABISATh AJITOPUTM UX BBITIOTHEHUS;

® 00OCHOBBIBATH M OCYIIECTBIISITH BbIOOp Haumbonee dPGHEKTUBHBIX
CIOCOOOB pelIeHus: y4eOHbIX U MO3HABATENbHBIX 33/1a4;

L OHpe,ZleJ'ISITL/HaXOIII/ITB, B TOM 4YHCIC U3 MNPCIAJIOKCHHBIX BapHAHTOB,



YCJIOBUS JJIsl BBITIOJIHEHUST Y4€OHOM U MO3HABATEIILHOM 3a/1a4H;

® BLICTpauMBaTh JKU3HEHHBIE IUTAHBI HA KPAaTKOCpOUHOE Oynyliee
(ompenensaTh IeNeBble OPUEHTUPHI, (HOPMYJIHPOBATH aJ€KBATHbIC UM 3aJadydl U
npeasiarath JENCTBUS, yKa3bIBast u 000CHOBBIBas JIOTHYECKYIO
MOCJIEIOBATEIHLHOCTD I11aroB);

® BLIOMpaTh W3 TMPEMIOKCHHBIX BAPHUAHTOB U CAMOCTOSITEIbHO HCKATh
CpelcTBa/pecypchl ISl pElIeHUs 3a/1a4i/JOCTHKEHUS 11EITH;

® COCTaBJIATH IUIAH pEHIeHUs MPoOJieMbl (OMUCHIBATH >KMU3HEHHBIN MK
BBITIOJTHEHUS MTPOEKTA, AJITOPUTM MTPOBEICHUSI HCCIIEIOBAHUS);

® OIpe/AeNATh NMOTEHLIHMAIbHBIE 3aTPYJAHEHHUS] TPH pPELICHUU Y4YEOHOU W
MO3HABATEIBLHOM 3a/1aul U HAXOAUTh CPEACTBA VISl UX YCTPAHEHUS;

® OMUCHIBATh CBOWM OMNBIT, OhOpMIIsiA €ro JJisi mepeAadyu APYruM JIIOAsSM B
BUJIC aJITOPUTMA PELICHUS IPAKTUUECKUX 3a]1a4;

® IIaHUPOBATh u KOPPEKTUPOBATH CBOIO WHJUBUIYaJIbHYIO
00pa3zoBaTeIbHYIO TPACKTOPHUIO.

3. YMeHue COOTHOCUTH CBOM JICHCTBUS C IUIAHUPYEMBIMHU pPE3yJbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH JIEATENIBHOCTM B TMPOLIECCE TOCTUKECHUS
pe3ynbTaTa, ONpeaeNsTh COCcOObl IEUCTBUM B paMKaxX MPEIOKEHHBIX YCIOBUH U
TpeOOBaHU, KOPPEKTUPOBATH CBOU JEHCTBHUS B COOTBETCTBUM C MU3MEHSIONICHCS
cutyanueit. OOy4Jaromuiicss CMOXKET:

® pa3nuyaTh pe3yJbTaThl M CIOCOOBI JACHCTBUM TMpU JOCTHXKEHUU
pEe3yNbTaToB;

® ONpeNEeNsiTh COBMECTHO €  TEJAroroM  KPUTEPUU  JOCTHXKEHUS
IUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OIIEHKH CBOEH y4eOHOMU JeATeNbHOCTH;

® CHUCTeMaTH3UPOBaTh (B TOM YHCIIE BHIOMPATh MPUOPHUTETHHIC) KPUTEPHUH
JNOCTUKEHUS IJITAHUPYEMBIX PE3YJIbTATOB U OLIEHKH CBOEH AESATEIbHOCTH;

® oTOMpaTh HHCTPYMEHTHI JUIsl OIICHUBAaHUA CBOEH JIEATENbHOCTH,
OCYILIECTBIJISITh CaMOKOHTPOJb CBOEH JAESATEIBbHOCTH B paMKax MPEI0KEHHBIX
yCJIOBUH U TpeOOBaHUM;

® OILICHUBATH CBOKO JIESTENBHOCTh, AHATU3UPYS U apryMEHTUPYS NPUYHUHBI



JOCTUXKEHUS WU OTCYTCTBUS IJIAHUPYEMOI'O PE3YJIbTATa;

® HAXOJIUTh HEOOXOJIUWMBICE M JOCTATOYHBIC CPEACTBA JJIs BBHIOJHEHUS
y4eOHBIX JEHCTBUI B U3MEHSIONIEHCS CUTYaIINH;

® paboTas 1O CBOEMYy IUIaHy, BHOCHTh KOPPEKTHUBHI B TEKYIIYIO
NEATEIbHOCTh HAa OCHOBE aHajdu3a W3MEHEHUW CHUTyallud Jig TOJy4eHUs
3aIIaHMPOBAHHBIX XapaKTEPUCTUK/TIOKA3aTeNIel pe3ynbTaTa;

® YCTaHAaBIMBAaTh CBSI3b MEXAY IOJYYEHHbIMU  XapaKTEPUCTUKaMU
pe3ynbTaTa M XapaKTepUCTUKAMH Tpolecca ACSTEIbHOCTH U IO 3aBEpPIICHUU
JESTENbHOCTU TpeaiaraTh U3MEHEHHUE XapaKTEePUCTUK MpoIecca s MOTyYeHHS
yJIYYILIEHHBIX XapaKTePUCTUK PE3YNIbTATa;

® COOTHOCHUTb CBOU JE€HUCTBHUS C LIETBIO 00yUYEHUSI.

4. YMmeHue OLICHMBAaTh NPaBUIBHOCTh BBINIOJIHEHUs Y4yeOHOW 3ajauu,
COOCTBEHHbBIE BO3MOXHOCTH €€ perieHus. OOyJaronuiicss CMOMXKET:

® ONpENENATh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTH) BBIOJIHEHUS
y4eOHOM 3a71a4H;

® aHAIM3UPOBAaTh W OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApUS ISl BBIIOJIHEHHS Y4eOHOM 3a/1a4u;

® CBOOOJHO TIOJIb30BAaThCA BBIPAOOTAHHBIMH KPUTEPUSAMH OLEHKH H
CaMOOLIEHKH, UCXO/Is U3 LEIH U UMEIOIINXCS CPEICTB;

® OLICHUBAaTh TNPOAYKT CBOEH JAEATENBHOCTH MO 3aJaHHBIM  W/WIH
CaMOCTOSITETILHO ~ ONPENENIEHHBIM KPHUTEPUSIM B  COOTBETCTBUM C  LENbIO
NEeSTENbHOCTH;

® 00OCHOBBIBATH JOCTHKMMOCTh L€ BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLICHKH CBOMX BHYTPEHHUX PECYPCOB U JIOCTYIMHBIX BHEIIHUX PECYPCOB;

® (GuKcUpOBaTh u aHaJIM3UPOBATh JTUHAMUKY COOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YIIHTATOB.

5. Brnagenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLICHKH, MIPUHSATHUS PEIICHUN
U OCYIIECTBJICHHS OCO3HAHHOT'O BbIOOpa B Yy4eOHOM U TO3HABaTEIbHOM
nesitenbHoCTU. O0yUaromUiCs CMOKET:

® aHAJIM3UPOBATH COOCTBEHHYIO YU€OHYIO U TO3HABATEIbHYIO AESTEIbHOCTD



U JICITEILHOCTD APYTHX 00YYaroNIUXCs B POIECCE B3aMMOIPOBEPKH;

® COOTHOCHTH pEabHBIC W IUIAHUPYEMbIC pPE3yJbTaThl HWHIWBHUIYaTbHOU
o0pa3oBaTeIbHON  JEATEIRHOCTH W JeNaTh BBIBOABI O TPUYMHAX €€
yCHenmHOCTH/A(H(PEKTUBHOCTH WIM HEYCHENTHOCTH/HEI(DPEKTUBHOCTH, HAXOAUTH
CIIOCOOBI BBIX0J1a U3 KPUTHUECKOU CUTYAIUH;

® NPUHUMATHh DEIICHHE B Y4eOHOW CHUTyallud U OIEHWBATh BO3MOXHBIC
MOCJIEJICTBUS NMPUHSATOTO PEIICHNUS,

® OIpe/eNaATh, Kakhe JCUCTBUS [0 PEIICHUIO Y4eOHOM 3amayu  WiH
napaMmeTpbl 3THX JCHCTBUU TMPUBEIM K TMOJYYEHUIO HMEIOIIErocss MpOAyKTa
yueOHOU eATeNbHOCTH;

® JICMOHCTPHUPOBATH MIPUEMBI perymsaIun COOCTBEHHBIX
NICUXO0()U3NOJIOTHUECKUX/IMOIMOHATBHBIX COCTOSTHHIA.

ITo3naBaresbHbIE YY/]

6. VYmeHue ompenensTh MOHSATHS, CO3/JaBaTh OOOOIICHMS, yCTaHABIUBATH
aQHAJIOTUH, KJIAacCCU(UIIMPOBATh, CAMOCTOSTEIBHO BBIOUPATh OCHOBAHHS U
KPUTEpHUH IS KiIacCU(pUKAINK, YCTAaHABIUBATH MPUYUHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTh  JIOTMYECKOE  pacCyKJCeHHe,  yMO3akitodeHue  (MHIYKTUBHOE,
NENYKTUBHOE, 110 aHAJIOTMH) U JIelaTh BbIBOJIbI. OOYy4arONINiiCs CMOXKET:

® 1o0MpaTh CIOBa, COMOMYMHEHHBIE KIFOUEBOMY CIIOBY, OMPEICISIONINE
€ro NpU3HAKU U CBOWCTBA;

® BBHICTPAMBATH JIOTUYECKYIO IETIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CIOBA U
COTIOTYMHEHHBIX €MY CJIOB;

® BBLIICTATh OOMMK TPU3HAK WIA OTJIMYAE JBYX WIH HECKOJIbKUX
NIPEIMETOB WJIU SBJICHUHN U OOBSICHATH UX CXOACTBO MU OTIUYHS;

® OO0BEAWHATh MPEAMETHI W SBJICHUS B TPYNNBl 10 OMNPEACICHHBIM
npu3HAKaM, CPAaBHUBATh, KJIACCU(PUITUPOBATH M 0000MaTh (HAKThI U SIBIICHUS;

® Da3IMYaTh/BBIICIATH SIBJICHUE U3 OOILEro psijia APYrux sIBJICHUM;

® BLIJICTISATh MPUYUMHHO-CIICACTBEHHBIE CBSI3M HAOJIO/Ia€MbIX SIBICHUN WM
COOBITHI, BBISBIATH NPUYUHBI BO3HUKHOBEHUS HAOIIOJAEMbIX SIBICHUN WU

COOBITHI;



® CTPOHUTH PACCYXACHHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHSIM
¥ OT YaCTHBIX SBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCY)XICHHE Ha OCHOBE CpaBHCHHUS NPEIMETOB W SIBICHUM,
BBIJICIISIS TTPH ATOM MX OOIIHE IPU3HAKH B Pa3JIHYIHS;

® U3JIarath MOJTYYEHHYI0 WH(OPMAIMIO, WHTEPIPETUPYS €€ B KOHTEKCTE
pelraeMoi 3aJa4u;

® CaMOCTOSITEILHO yKa3blBaTh Ha HHGPOPMAIUMIO, HYXIAIOIIYIOCS B
MpPOBEpPKE, TMpeajaraTh M MOPUMEHSATH CHOCOO TMPOBEPKH  JOCTOBEPHOCTHU
uHdopMaIy;

® OOBSCHSATH SBJICHUS, IIPOIECCHI, CBA3U U OTHOIICHUS, BBISIBISIEMbIE B XO/I€
II03HABATEIILHOW U UCCIIEN0BATEIILCKOU AEATEIbHOCTH;

® BLISABJIATH M HA3bIBaTh NMPUYUHBI COOBITHS, SIBJICHUS, CAMOCTOSTEIHHO
OCYIIECTBIISISI IPUYUHHO-CIICICTBCHHBIN aHAJIH3;

® JieTaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAIM3a PAa3HBIX TOYCK 3PCHUS,
MOJITBEPKAATh BBIBOJI COOCTBEHHOW apryMEHTallMed WM CaMOCTOSTEILHO
MOJIYYEHHBIMU JTAHHBIMH.

/. YMeHHe co3JaBaTh, IPUMEHATh M MPEOOPa30BBIBATh 3HAKH M CUMBOJIBI,
MOJCIM M CXEMbl [UJIs8 pelieHuss Y4YeOHBIX U IIO3HABaTEIbHBIX  3aJ1ad.
OO0yuaronuncs CMOXeT:

e 0003Ha4YaTh CUMBOJIOM U 3HAKOM IMPEIMET U/UIIH SIBICHUE;

® OIPEACIATh JOTHYCCKUE CBS3M MEXKAY NpEeIMETaMH W/WIH SBICHHUSIMH,
0003Ha4YaTh JaHHBIC JOTUIECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

® co3aaBaTh aOCTPAKTHBIN WM peasibHBIN 00pa3 mpeaMeTa 1/ i SBICHHUS;

® CTPOUTh MOJIENB/CXeMYy Ha OCHOBE YCJIOBHM 3a/llauyd W/WIH Crocoda ee
peleHus;

® co3/JaBaTh BepOalibHBIC, BEIICCTBCHHBIC M MH(POPMAIIMOHHBIE MOJEIH C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIS OMPEACIICHHUS Crocoda
penieHus 3aa4i B COOTBETCTBUH C CUTYyaIUeH;

® TIePEBOUTH CJIOXKHYIO MO COCTaBy (MHOT'0ACHEKTHYI0) MH(GOPMAIUIO U3

rpaduyeckoro win (HopMaTU30BAaHHOTO (CHMBOJIBHOTO) TPEJICTABJICHUS B



TEKCTOBOE M HA00OPOT;

® CTPOHUTH CXEMY, aITOPHUTM JCHCTBUSA, WCTIPABIATH WM BOCCTAHABINBATH
HEU3BECTHBI pAaHEE AJIrOPUTM HAa OCHOBE MMEIOLIErocs 3HAHUS 00 0OBEKTe, K
KOTOPOMY MPUMEHSIETCSI allTOPUTM;

® CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOIO;

® aHAIM3UPOBATH/pe(PIIEKCUPOBATH OMBIT Pa3pabOTKHM U peanu3ariuu
y4eOHOrO TMPOEKTa, MCCIENOBAaHUA (T€OPETHUECKOr0, dMITMPUYECKOr0) C TOUYKH
3peHus pelleHus NpOoOJIeMHON CUTYallUU, IOCTUKEHUS MOCTABJICHHOM eI U/WUiu
Ha OCHOBE 33/IaHHBIX KPUTEPUEB OLIEHKH MPOAYKTa/pe3ybTara.

8. CwpbicnoBoe ureHre. OOyJaronIuiicss CMOXeT:

® HAXOJUTh B TEKCTE TpeOyeMyro MHQpOopMaIUio (B COOTBETCTBUU C HEIISIMU
CBOCH JICATEIBHOCTH);

® OpPUEHTUPOBATHCS B COJEP)KAHUHM TEKCTA, MOHUMATh IEIOCTHBIA CMBICI
TEKCTa, CTPYKTYPUPOBATH TEKCT;

® YCTaHABIIMBATh B3aMMOCBSI3b OMHMCAHHBIX B TEKCTE COOBITHH, SIBJICHUM,
IPOLIECCOB;

® DPE3IOMUPOBATH TJIABHYIO UJICI0 TEKCTA;

® 1peoOpa3oBbIBATh TEKCT, MEHSs €ro MOJAIbHOCTh  (BBIpa)KEHHE
OTHOILIIGHHWS K  COJAEpPKaHUIO  TEKCTa, IEJIEBYD  YCTAHOBKY  pe€uu),
UHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIM U HEXYI0KECTBEHHBIM — Y4COHBIH,
HAyYHO-TIONMYJISIPHBINA, HH(OPMAIIMOHHBIN );

® KPUTHUYECKHU OIICHUBATH COJIEpIKaHUE U (POPMY TEKCTa.

9. dopmMupoBaHWE © Pa3BUTHE OSKOJOTHUYECKOT'O MBIINUICHUS, YMEHHUE
NPUMEHSTh €0 B MO3HABATEIHHOM, KOMMYHUKATUBHON, COIMATIBLHOM MPAKTUKE U
npodeccrnonanbHO# opueHTaruu. O0yJaronuics CMOXKET:

® OMpE/eATh CBOE OTHOIICHHE K OKpYXKaroIehH cpene, K COOCTBEHHOMU
cpene oOuTaHus;

® aHAIM3UPOBATH BIMSHUE KOJIOTMUYECKUX (DAKTOPOB Ha cpeny OOUTaHUs
KUBBIX OpPTraHNU3MOB;

® IPOBOJWTH NPUYMHHBIN W  BEPOSATHOCTHBIM  AHAIN3  PA3JIUYHBIX



AKOJIOTUYECKUX CUTYaLIUH;

® IIPOTrHO3MPOBATH W3MEHEHMS CUTYyalluM TpPU CMEHE JEUCTBUS OJHOIO
¢dakTopa Ha pyrou (haxkTop;

® PACIpPOCTPAHATH HKOJOTMUECKUE 3HAHUSA M y4acTBOBATH B MPAKTUUYECKUX
MEPOMNPHUITHUAX IO 3AIIUTE OKPYKAIOIIECH CpeIbl.

10. PazBuTHe =~ MOTHMBallMK K  OBJIAJICHUIO  KYJbTYpOH  AKTHBHOTO
UCIIOJIb30BaHUS CJIOBapel, CIPaBOYHUKOB, OTKPBITHIX HCTOYHUKOB HH(OPMAIUHU U
AJIEKTPOHHBIX MOUCKOBBIX cucTeM. OOyUdaromuiicss CMOXKET:

® OIpe/IeNATh HEOOXOAMMbIE KIIIOUEBbIE TTOMCKOBBIE CI0Ba U (HOPMUPOBATH
KOPPEKTHBIE ITOMCKOBBIE 3aIIPOCHI;

® OCYIIECTBJISITh  B3aUMOJIEUCTBHE C  DBJIEKTPOHHBIMU  MOWCKOBBIMU
cucTteMamu, 6a3aMu 3HaHUM, CIIPABOYHUKAMU,

® (hopMUPOBaTh MHOKECTBEHHYIO BBIOOPKY M3 pa3IMYHBIX HCTOUYHHKOB
uHbOpMAaIK 111 00bEKTUBU3AINH PE3yIbTATOB TIOUCKA,;

® COOTHOCHUTH MOJYYEHHBIE PE3yJbTaThl MOUCKA C 3aJayaMd W LEISIMU
CBOEHU JEATEIBHOCTH.

KommynukaTusubie YV /|

11. YMenune OpraHu3oBbIBaTh y4e€OHOE COTPYIHUYECTBO C TMEAAroroM u
COBMECTHYIO JIEATEIBHOCTh C TIEJaroroM W CBEPCTHUKAMHU; pabdoTaTh
WHJMBUIYAJIbLHO U B TPYIIIIE: HAXOIUTh 00Iee peIIeHrne U pa3peiiath KOHPIUKTHI
HA OCHOBE COIJIaCOBaHMS TO3WLMM M ydeTa HWHTEPEcoB; (HOPMYIHPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE. OOYyUaIOUIICs CMOXKET:

® OIpEJIENATh BO3MOXHBIE POJIU B COBMECTHOM AESITEIBLHOCTH;

® UrpaTh ONPEEIECHHYIO POJIb B COBMECTHOM JAESTEIbHOCTH;

® NPUHUMATHh TIO3UIMI0 COOECeAHWKA, TOHWUMAs TO3HIMI0 JPYroro,
pasyinyaTh B €ro pe4u MHEHHUE (TOUYKY 3pEHHUSI), 10Ka3aTeIbCTBA (ApTyMEHTHI);

® ONpeNensiATh CBOM JCHUCTBUS W JACHCTBHS  NApTHEpa, KOTOpbIE
CIIOCOOCTBOBAIM WJIU MPEMSATCTBOBAIU MPOAYKTUBHON KOMMYHUKAIINH;

® CTPOUTh TO3UTHUBHBIE  OTHOIIEHHS B  TIpolecce ydyeOHOM

I03HABATEIILHOM JACITEIbHOCTH;



® KOPPEKTHO MU ApTryMEHTHPOBAHHO OTCTAMBATh CBOIO TOYKY 3PEHUS, B
JUCKYCCUHM YMETh BBIJIBUTaTh KOHTPAPTyMEHTHI, iepedpa3srupoBaTh CBOIO MBICIIb;

® KPUTUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, YMETh MPHU3HABATH
OIMOOYHOCTh CBOET0 MHEHHUS (€CIM OHO OIIMOOYHO) U KOPPEKTUPOBATH €r0;

® TIpe/iarath albTEPHATHBHOE PEIieHNEe B KOH(MDIUKTHON CUTYAIlNH;

® BEHIJICIIATH OOIIYIO TOUKY 3PSHUS B IUCKYCCHU;

® JOroBapMBaThCA O TIpaBWIaxX M BOMpocax Il OOCYXICHHUS B
COOTBETCTBMM C ITOCTABJICHHOM MEpe1 IPYIION 3a1a4uei;

® OpraHu3oBBIBaTh d(P(HEKTUBHOE B3aMMOJCHCTBUE B TpyIie (ONpeaeisiTh
oO011IKe ey, pacrpeaensaTh PO, JOrOBaApUBATHCS APYT C IPYTOM U T. 11.);

® YCTpaHATh B paMKax Juajgora pa3pblBBl B  KOMMYHHKAIIUH,
00YCIOBJIEHHbIE HEMOHHUMaHUEM/HENPUATUEM CO CTOPOHBI COOECEIHMKA 3aJlauH,
dbopMbI WK COIEp KaHUS TUaJIora.

12. YMeHne 0CO3HAaHHO HCIIONh30BaTh PEUEBBIC CPENICTBA B COOTBETCTBUU C
3a/1aueil KOMMYHHKAIIMU JIJIs1 BBIPAXKEHUSI CBOMX YYBCTB, MBICJICH U MOTpeOHOCTEH
IUIA TUIAHUPOBAHUSI WU PETYJIAIUH CBOCM NEATEIBHOCTH; BJIAJCHUE YCTHOW U
IMUCbMEHHON pPEYbl0, MOHOJOTHYECKON KOHTEKCTHOH pedbto. OOydaromuiics
CMOXKET:

® OMpeJeNsATh 3a7ja4y KOMMYHUKAIIUU U B COOTBETCTBUM C HEM OTOMpaTh U
UCIIOJIb30BATh PEUYEBBIC CPENICTBA;

® IIPE/CTaBIATh B YCTHOW WM MHUCHbMEHHOU ¢dopMme pa3BEepHYTHIN IJIaH
COOCTBEHHOM JICATEIIHHOCTH;

® coOmrofaTh HOPMBI TYOJWYHOW pEeYH, pErIaMeHT B MOHOJOTE W
JIACKYCCHH B COOTBETCTBUM C KOMMYHHUKAaTUBHOW 3a]1a4€ii;

® BBLICKA3bhIBaTh W OOOCHOBBIBATH MHEHHE (CYXKIEHWE) W 3alpalinBaTh
MHEHHE MMapTHEPa B paMKax JIMajiora;

® [I[pMHUMAaTh pEIICHUE B XOJE€ JHajora W COINIACOBBIBATH €ro ¢
CcO0€ECETHUKOM;

® CO3/1aBaTh INMHUCHbMEHHBIE TEKCThl PA3JWYHBIX TUIIOB C MCIIOIH30BAHUEM

HCO6XO)II/IMBIX PEYCBBIX CPCACTB;



® 1CII0JI30BaTh CPEJICTBA JIOTUYECKOU CBSI3M JIJISi BBIJICICHUS CMBICIOBBIX
0JIOKOB CBOET0 BBICTYIJICHHUS,

® 1CII0JIb30BaTh BepOaIbHbIE U HEBEPOAIbHBIE CPEJICTBA B COOTBETCTBUU C
KOMMYHHUKAaTHBHOW 33J1a4€H;

® olleHUBaTh YPHEKTUBHOCTh KOMMYHHKAITUH TIOCIIC €€ 3aBEPIICHUS.

13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCTIOIH30BAHMUS
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHonorudt  (mamee  —  UKT).
OOGyuaronuncs CMOXeT:

® I[eJICHAIIPABJICHHO HMCKaTh M HMCIOJIb30BaTh MH()OPMAIIMOHHBIE PECYpPCHI,

HCO6XO,Z[I/IMBIC I pCIICHAA y‘IC6HBIX " IIPAKTUYCCKUX 3aaa4 C IIOMOIIBIO CPCIACTB

UKT;
® UCIOJIb30BaTh JUIsl TIepefadyd CBOUX MBICIEH €CTECTBEHHbIE W

dbopmanbHBIE SI3bIKM B COOTBETCTBUU C YCIOBUSIMU KOMMYHUKAIIUY;

® OINEepUPOBATH JAHHBIMU MIPU PEIICHUU 33]1a4K;

® BLIOMpaTh  aJeKBaTHBIC 3a7a4e HWHCTPYMEHTBI W  HCIOJIH30BATh
KOMIThIOTEPHBIE TEXHOJIOTHH IS pElIeHHUs Y4eOHBIX 3aJad, B TOM YHCJE JJIS:
BBIYMCJICHUS, HANMCAHMs IHCEM, COYMHEHUM, MOKIaa0B, pedepaToB, CO3AaHUS
IIpe3eHTAIH U Jp.;

® 1ICII0JIH30BaTh HH(OPMAIIMIO C YYETOM dTUUECKUX U IIPABOBBIX HOPM;

® co3/7aBaTh U(PPOBBIE PECYPCHI PA3HOI'O TUMA U JUIS PA3HBIX ayJAUTOPUMA,

coOmogaTh HMH(POPMALIMOHHYKO TUTHEHY MW MpaBujga HMHPOPMALKUOHHOM

0€30MacHOCTH.

IIpenmeTHbIE pe3yabTATHI
BbinyckHMK HaAyuynTcs B 7-9 Kiaccax (1J1s1 HCMOJIb30BAHUS B MOBCEIHEBHOM
’KM3HHU M 00ecriedyeHusI BO3MOKHOCTH YCIEIIHOT0 MPOI0JIKeHUsI 00pa30BaHMs
Ha 0230BOM YpOBHe)

JJIeMeHTHI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH



e OmnepupoBarh Ha 0a30BOM ypOBHel TIOHSATUSAMHU. MHOKECTBO, DJIEMEHT
MHOK€ECTBA, MOJIMHOXECTBO, MPUHAIJIEAKHOCTD;

® 33J]aBaTh MHOXKECTBA NEPEUUCITCHUEM UX DJIEMEHTOB;

® HaXOAUTh TMepeceueHue, OO0beAUHEHHE, MOJMHOXKECTBO B IPOCTEHIINX
CUTYalUSX;

e onepupoBaTh Ha 0a30BOM YpPOBHE IOHSATUSMH: ONPEIEICHHUE, aKCHOMa,
TeopeMa, 10Ka3aTeIbCTBO;

® MPUBOJUTH NPUMEPhl M KOHTPIPUMEPHI ISl TOATBEPKIACHUS CBOUX
BBICKQ3bIBaHHUH.
B noBcegHeBHO KU3HU U NIPHU U3YYEHUH APYTUX MPeAMETOB:

® HCIIOJBb30BaTh TpaduuecKkoe MPEACTaBICHUE MHOXECTB JJIs OMUCAHUS
peajbHbIX TIPOIECCOB U SIBJIICHWM, MpU PEUICHUM 3ajlady JPYrux Yy4eOHBIX
MIPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHUSIMU: HATYpaJIbHOE YHUCIIO,
I[eJI0€ YHUCII0, OOBIKHOBEHHAs ApOOb, JecATHYHAS JApoOb, CMEIIaHHAs JpOOb,
paIlMoHAIbHOE YHCII0, apu(PMETHUECKUI KBaIpATHBIN KOPEHB;

® KCIIOJIb30BaTh CBOMCTBA YMCEJI W MpaBuia ACUCTBUN IPU BBITOJHECHUHN
BBIYNCJICHUI;

® ICMOJIb30BaTh MPU3HAKU JIEIMMOCTU Ha 2, 5, 3, 9, 10 nipu BBINOJHEHUH
BBIUKCJICHUHN U PEIICHUN HECIIOKHBIX 3a/1a4;

® BBHINNOJHATH OKPYIJICHUE PAIMOHAIBHBIX YHCEII B COOTBETCTBUM C
MpaBUIaMu;

® OIICHWBATh 3HAYEHHUE KBAJPATHOrO KOPHSA M3 ITOJIOKHUTEIBHOIO IEIOr0
YyHcia;

® pacrno3HaBaTh paIMOHATIBHBIC U UPPALMOHAJIBHBIC YUCIA;

¢ CpPaBHHUBAThb YHUCJIA.

1 .
31ech U Janee — pacrno3HaBaTh KOHKPETHBIE TPUMEPHI OOIIHMX MOHATHI 10 XapaKTePHBIM MPU3HAKAM, BBIOIHSITH
JICHCTBUS B COOTBETCTBHU C OTIPEICICHUEM H IPOCTEHIINMI CBOMICTBAMU MOHSITHH, KOHKPETU3UPOBATh IPUMEPAMHU

oOIme MOHATHS.



B noBce1HeBHOM KM3HU U NP U3YYEHUH APYTUX NMPEAMETOB:

® OICHUBATh PE3YJbTaTbl BBIYUCICHUN TMPU PELIICHUU MPAKTHUYECKUX
3aj1ad;

® BBINOJIHATH CPABHEHUE YUCEIT B PEATIbHBIX CUTYaIIUSX;

® COCTaBJISATh YMCIIOBBIE BBIPAXKEHUS MPU PEIICHUH MTPAKTUUECKUX 3a7a4 U
3a/1a4 U3 APYruX Y4eOHBIX MPEIMETOB.
ToxknecTBeHHbIE TPe00pa3oBaHUA

e BhINoiaHATH HECIOXKHBIE MPeoOpa3oBaHUs [Ji BBIUUCICHHS 3HAYCHHI
YUCJIOBBIX BBIPAXKEHUM, COJEPKAIIMX CTENEHH C HATYpaJbHBIM I10Ka3aTEIIEM,
CTEIIEHU C LEJIBIM OTPULIATEIbHBIM MTOKA3ATENIEM;

® BBINIOJHATH  HECJIOXKHBIE  MPEOOpPa3OBaHUSI  LEIbIX  BBIPAKECHUI:
pPacKpbIBaTh CKOOKH, TPUBOUTH MOAOOHBIC CIIaracMbI¢;

® UCIOJb30BaTh ()OPMYJIBI COKPAIIEHHOIO YMHOXEHHUS (KBaJpaT CyMMBbI,
KBaJpaT pa3HOCTHU, PA3HOCTb KBAJIPATOB) JJIsl YIPOIIECHHS BHIYUCICHUN 3HAUCHUMN
BBIPAKCHUM;

®  BBINOJIHATH HECJIOKHBIE npeoOpa3oBaHus TPOOHO-TMHEWHBIX
BBIPAYKCHUM U BBIPAXKEHUN C KBAAPATHBIMUA KOPHSIMHU.
B noBce1HEeBHOI )KM3HU U NMPH U3YYEHUH APYTUX NMPeAMETOB:

® [IOHMMAaTh CMBICJI 3aIIMCH YHCJIA B CTAHAAPTHOM BUJIE;

e omepupoBaTh Ha 0a30BOM YypOBHE TIOHITHEM «CTaHIApTHAs 3aIliCh
YUCIIay.
YpaBHeHUs] U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMU: PABEHCTBO, YHCIIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb YPABHEHHWs, PEUICHUE YPABHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;

® IIPOBEPSATH CIPABEMIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pellaTh JIMHEWHBIE HEPABEHCTBA U HECJIOXKHBIE HEPABEHCTBA,
CBOZSILIMECS K TUHEHHBIM;

¢ pcfiaTtb CUCTCMBbI HCCIIOKHBIX JIMHEHMHBIX ypaBHGHI/Iﬁ, HCPABCHCTB,



® [IpOBEpATh, SABISETCS JIM JaHHOE YMCIO pEIIEHUEM YpaBHEHUS
(HepaBeHCTBA);

e pemarh KBaJpaTHblE ypaBHEHUs IO (opMysie KOpHEH KBaJpaTHOIO
ypaBHEHUS;

e U300pa)kaTh pPELICHUS HEPABEHCTB M MX CUCTEM Ha YHUCIIOBOM MPAMOM.
B noBceHeBHOM KM3HU M NIPH U3YYECHHHU APYTHX MPeIMETOB:

® COCTaBJIAITb W peuaTh JIMHEWHbIE YpPaBHEHUS NpPHU pPEIICHUH 3a/ad,
BO3HUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETAX.
DOyHKUNHA

e HaxoauTs 3HaueHue GyHKUMHU 10 33JJaHHOMY 3HAUEHUIO apryMEHTa;

® HaxXOAWUTh 3HAUYECHHE apryMeHTa IO 33JaHHOMY 3HAYeHHIO (YHKIUHU B
HECJIOXKHBIX CUTYyaIUsIX;

® OIpEACNATh MOJIOKEHUE TOUKU MO €€ KOOPAUHATAM, KOOPJIAUHATHI TOUKH
0 €€ MOJIOKEHUIO Ha KOOPJIMHATHOM TIOCKOCTH;

e 10 rpa@uKy HaxOAUTh OOJACTh ONPEIECIICHHS, MHOXECTBO 3HAYEHUH,
HyIM (DYHKIIMM, TPOMEXKYTKHM 3HAKOINOCTOSHCTBA, MPOMEXYTKH BO3pacCTaHUs H
yObIBaHMsI, HANOOJIbIIIEE U HAMMEHbIIIEe 3HAYCHHSI (PYHKIINM;

® CTPOUTH I'padUK JIUHEUHON (DYHKLINH;

® [POBEPSATH, ABISIETCS JIU AaHHBIA rpaduk rpadukom 3aaHHON QyHKIIMU
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOW MPONOPLUUOHAIBHOCTH);

® OIpeAeNATh NPUOIMKEHHBIE 3HAYEHUSI KOOPJAMHAT TOUYKH IEPECEUEHUS
rpadukoB QyHKIIUH;

e OIEepuUpOBaTh Ha 0a30BOM YPOBHE MOHATHUSMH: IOCIEIOBATENBHOCTD,
apudmMernyeckas Iporpeccusi, reOMeTpruIecKasi mporpeccus;

e pemaTh 33Ja4d Ha NMPOTrPECCUH, B KOTOPBIX OTBET MOXET OBITh MOJIYYEH
HEMOCPEJCTBEHHBIM TO/ICYeTOM 0€3 MpuMeHeHUs (PopMyIL.
B noBce/1HeBHOM KU3HU M NIPU U3YYEHHUH APYTUX NPeIMeTOB:

® CIIOJIb30BAaTh TpaUKU pEabHBIX IPOLIECCOB W 3aBUCHUMOCTEH Jid

OTIpE/ICNICHHs] UX CBOMCTB (HauOOJNbIINE W HAMMEHBIINE 3HAYCHUS, MPOMEKYTKH



BO3pacTaHusi U yObIBaHMsI, 00JIACTU MOJOKUTEIbHBIX U OTPULATEIbHBIX 3HAUCHHU I
U T.0L.);

® JCIOJb30BaTh CBOMCTBA JIMHENHON (DYHKIMH U €€ IpauK NpH pelieHur
3a/1a4 U3 JpYruX y4eOHBIX MTPEAMETOB.
CraTncTHKa H TEOPHUsi BEPOSITHOCTEH

e lImers mpencraBieHMEe O  CTATUCTUYECKUX  XapaKTEPUCTHUKAX,
BEPOSTHOCTHU CIIYYaiHOTO COOBITHSI, KOMOMHATOPHBIX 33]a4ax;

e pewmaTh MNPOCTEMIINE KOMOMHATOPHBIE 3aJadyd METOJAOM MPSIMOro M
OpraHU30BaHHOIO Mepedopa;

® [PEJCTaBIATH JaHHBIE B BUE TaOIUL, 1Uarpamm, rpaukos;

® 4yuTaTh MHPOPMALMIO, MPEACTABICHHYIO B BUAE TAOJIMIIBI, JUATPAMMBbI,
rpaduka;

® OIpeAeNaATb OCHOBHBIE CTAaTUCTUYECKHUE XapPAKTEPUCTUKH YHUCIOBBIX
HaOOPOB;

® OLICHHUBATh BEPOATHOCTH COOBITHS B MPOCTEUIINX CIIyHasiX;

® UMETh MPEACTABICHUE O POJU 3aKOHA OOJIBIIMX YHCEI B MACCOBBIX
SABJICHUSIX.
B noBceqHeBHOM JKM3HU M NIPH U3YYECHHHU APYTHX NPEAMETOB:

® OICHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iiepedopa;

® UMEThb MPEACTAaBICHUE O PpOJM MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUI;

® CpaBHMBATh OCHOBHBIE CTATUCTUYECKHUE XaPAKTEPUCTUKH, ITOTYUYEHHBIE B
IPOLIECCE PELICHHS] IPUKIIAHOM 3a]a4H, U3YyUEHUS PEAIBHOIO SBJICHHUS,

® OICHUBATh BEPOSITHOCTh PEAbHBIX COOBITUN M SIBICHUM B HECIO0XKHBIX
CUTYalHsIX.
TexcToBBIE 3a1a4YN

e Pemarb HECIOXHBIE CIOKETHBIE 3aJauyd pa3HbIX THIIOB Ha BCE

apupMeTHYecKue ACHUCTBUS;



® CTPOUTh MOJENb YCIOBHUS 3a7aud (B BHJI€ TAaOJUIbI, CXEMbI, PUCYHKa
WM ypaBHEHHUS), B KOTOPOW JaHbl 3HAYECHHS JABYX M3 TPEX B3aUMOCBS3aHHBIX
BEJIUYMH, C LEIbIO MOMCKA PEIICHUS 3a]a4H;

® OCYUIECTBJISITH CHOCOO TMOMCKA peleHus 3aJadyd, B  KOTOPOM
paccyXJeHUe CTPOUTCS OT YCJIOBUA K TpPEOOBAHUIO WM OT TpeOOBaHUS K
YCIJIOBHIO;

® COCTaBJIATH IJIAH PELICHUS 3a7a4H;

®  BBIJIC/IATH dTallbl PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh  BBIUMCIUTEIbHBIC  pe3yJabTaThl B 3ajade,
UCCJIeI0OBATh MOIYYEHHOE PElICHUE 3a]a4H;

® 3HATh pa3jIUYHe CKOPOCTe 00BEKTa B CTOSYEH BOJIE, IPOTUB TCUCHUS U
10 TEUCHUIO PEKH;

e pelaTh 33/1a4d Ha HAXOXKIEHHE YaCTH YKCJIa U YKCIIa [0 €ro YacTH;

® peliath 3aja4d pa3HbIX TUIOB (Ha paboTy, HAa MOKYNKU, HA JBUKCHUE),
CBSI3BIBAIOIIUX TPU BEJIUYWHBI, BBIACISTH 3TH BEIUYUHBI U OTHOIIECHUS MEXIY
HUMU,

® HaxOJWTh MPOILIEHT OT YHUCJA, YUCJIO MO MPOIEHTY OT HEro, HaXOJUTh
MPOLICHTHOE CHUKEHUE WU MPOIIEHTHOE MOBBIIIIEHNE BEIMUUHBI;

® peuaTh HECIOXKHBIE TIOTMYECKHE 3a7a4d METOI0M PACCyKIECHUM.
B noBceqHeBHOI KU3HU U NIPU U3YYEHHH IPYTUX NMPeAMETOB:

® BBIJBUIaTh T'MIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAUCHUSX UCKOMBIX B
3a/1aye BEIUYHH (Je/1aTh PUKUJIKY ).
Hcropust MmaTeMaTHKH

e OnuceiBaTh OT/EJIbHBIE BBIIAIOIIUECS PE3YJIbTAThl, MOTYyYEHHbIE B XO/E
pa3BUTHS MAaTEMATHUKHU KaK HAyKH;

® 3HAaTh NMPUMEPhl MATEMATHUUYECKUX OTKPHITUH U HUX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPUEM;

® [IOHUMMATh POJb MAaTEMAaTUKH B pa3BUTUU Poccuu.

MeToabl MaTeMaTHKH



e BriOupaTh moaAXOAANIUNA M3YYEHHBIH METOM JJIsI PEIICHUS H3YYEHHBIX
TMIIOB MaTEMaTHYECKUX 3a/a4;
e [IpuBoauTH  TpPUMEpPHl  MaTEMaTHYECKHUX  3aKOHOMEPHOCTEH B

OKpY’KaroUIel JEUCTBUTENBHOCTH U ITPOU3BENCHUAX UCKYCCTBA.

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYUYMTHCA B 7-9 Kjaccax aJist
o0ecnevyeHsi BO3MOKHOCTH YCIEIHOT0 MPOA0JIKEHUs1 00pa3oBaHusl HA
0a30BOM M yIJ1y0JIEHHOM YPOBHSIX
DJIeMeHThI TEOPUM MHOKECTB H MATEMATHYECKO JIOTHKHU

° Onepupoeamb2 NOHAMUAMU:  OnpeodeleHue, meopema, aKcuoma,
MHOMCECMB0, XAPAKMEPUCTMUKU MHONCECMBA, dJeMeHm MHOMCecmea, nycmoe,
KOHeuHOoe U OecKOHeuHoe MHONCeCmB0, NOOMHONCECBO, NPUHAOLEHCHOCTD,
BKIIOUEHUE, PABECHCMBO MHONCECE,

® u3z00padcamb MHONCECMBA U OMHOWEHUE MHONCECME C NOMOULIO
Kpyeos Jinepa;

® onpedenimb NPUHAOLEHCHOCHb IIEMEHMA MHONCECMBY, 00beOUHEHUIO U
nepeceuenuro MHOICeCmas,

® 3a0a8amb MHONCECMBO C HOMOWDbBIO NEPEeUUCTIeHUs  JIeMeHMO8,
CII06ECHO20 ONUCAHUSL,

® 0onepuposamv NOHAMUIAMU. BbICKA3bIGAHUE, UCMUHHOCHb U JTOHNCHOCHD
BbICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONEepayuu HAO BblCKA3bIGAHUAMU. U,
UnU, He, YCIO0BHbIE BbICKAZLIBAHUS (UMNAUKAYUU),

® CMpoumbs 8blCKA3LIBAHUS, OMPUYAHUS BbICKA3LIBAHULL.
B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTUX NMPEIMETOB:

® Ccmpoumsb YenouKu YMO3AKIIOUEeHUU HA OCHOB8E UCNONIb308AHUS NPABUIL
JIOCUKU,

®  UCNONBL308AMb  MHOJCECMBA, Onepayuu ¢  MHONCeCmeamu,  Ux

epaghuyeckoe npedcmasnenue 0 ONUCAHUS PEATbHbIX NPOYECCO8 U S6IEHUIL.

% 3/1ech U Janee — 3HATH ONpPE/IENeHHE IOHATHS, YMETh TOSCHSTh €r0 CMBICI, YMETh HCIIOJIb30BaTh MIOHSTHE H €ro
CBOICTBA MPH NMPOBEACHUH PACCYKACHUH, 10Ka3aTeIbCTB, PEIICHUH 3a/1ay.



Yuciaa

o  Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHbIX — HUCel,
MHOIHCECMBO YENbIX YUCET, MHONICECMBO DPAYUOHANbHBIX YUCET, UPPAYUOHATbHOE
Yucno,  KeaoOpamHuli — KOPEHb,  MHONCECMBO  OelCMBUMENbHbIX — YUcel,
2eoMempuiecKkas — UHmepnpemayusi  HaAmypaibHwlX, —YenvlX, pPayuoHAbHBIX,
0elicmeUumenbHulX Yucel,

® NOHUMAMb U OOBACHAMb CMBICL NOZUYUOHHOU 3ANUCU HAMYPATLHOSO
yucaa,

®  GLINOJHAMb GLIYUCIEHUS, 6 MOM UUCle C UCNONIb30BAHUEM NPUEMO8
PAYUOHANBHBIX BLIYUCTIECHULL

®  GLINOJIHAMb OKPY2IeHUE PAYUOHANbHBIX YUCE]l C 3d0aHHOU MOYHOCMbIO,

®  CpasHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHBIE YUCILA,

®  NPeoCmasisms PAYUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpooU

® ynopsadouusamv  YUCId, 3ANUCAHHblE 8 6BUOe OObIKHOBEHHOU U
oecssmuyHol opoou,

o naxooums HO/{ u HOK uucen u ucnonv3ogame ux npu peuleHuu 3a0ad.
B noBceaHeBHO KU3HHU M TPH U3YYEHUH APYTUX MPEIMETOB:

® npuMeHsmb NPABUNA NPUOTUNCEHHBIX GbIYUCIEHUU NpU  peuleHUul
NPAKMUYeCcKux 3a0ay u peueHuu 3a0ay Opyeux y4eonHvix npeomemos;

®  GLINONHAMb CPABHEHUE pe3YIbMamos GblYUCIeHUll Npu  peueHuu
APAKMUYecKux 3a0a4, 8 mom 4ucie NPUOIUNCEHHbIX BbIYUCTEHUL,

® cocmaeiamv U OYEHUBAMb UYUCLOBblE BbIPANMCEHUS NPU  peuleHUU
NPAKMUYeCcKux 3a0ay u 3a0ay u3 opyaux y4eoHvix npeomemos;

®  3anucvleamv U OKPY2IAMb YUCI08ble 3HAYEHUS PEeaNbHblX GeIUYUH C
UCNONIL308AHUECM PASHBIX CUCTEM UMEPEHUS.
ToxnecTBeHHBIE IPEOOPA30OBAHUS

o  Onepuposamv NOHAMUAMU CHMENEeHU C HAMYPAlIbHbIM HNOKA3ameseM,

CmeneHu C yejiblM ompuyamelbHblM nokasamenem,



®  GLINOIHAML  NPeoOPA308aAHUsT  YEAbIX  GbIPANCEHUN.  OelcCmeus ¢
OOHOUIeHaAMU (CllOJCeHUe, 8blYUMAaHUe, YMHONCEeHUe), 0elicmBUs ¢ MHO20UIeHAMU
(crodicenue, gbluumanue, YMHOJNICEHUE),

®  GLINONHAMb PA3NI0NCEHUE MHO20YIEHO8 HA MHOJMCUMENU OOHUM U3
cnoco6o8: @vlHeceHUue 3a CKOOKY, 2PYNNUpPOBKA, UCNONb308aAHUE  DOPMYIL
COKPAWEHHO20 YMHONCEHUS,

®  BblOeIAIMb KBAOPAM CYMMbL U PASHOCHU OOHOUJICHO8,

®  PACKIA0bIBAMb HA MHOJCUMENU KBAOPAMHIL MpexuieH,

®  GLINONHAMb NPeoOPA308AHUSL BLIPANCEHUL, COOEPHCAUUX CMENeHU C
YenviMu OmpuyamenbHulMU NOKA3amensamy, nepexooums om 3anucu 6 6ude
cmenenu ¢ YenvlM OMmpuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou,

®  GLINOIHAMb Npeobpazosanus  OPOOHO-PAYUOHATILHLIX — BbIPANCEHUN!
cokpawjeHue Opobell, npugedenue aneebpauveckux Opobetl K  obwemy
3HaMeHamento, ClOMNCeHue, YMHOJCeHUue, OeleHue aneebpauyeckux opooell,
8036edeHue anzebpauyeckol Opoou 6 HAMypaibHyl0 U Yerylo OmpuyamenbHyo
cmenemn;

®  GLINOJHAMb NPeoOPA306aAHUSL BLIPANCEHUU, COOEPHCAUUX KBAOPAMHbLE
KOPHU,

®  gvlOenAMb KEAOpam CyMMbl UIU PA3ZHOCU OBYUYIEHA 6 BbIPANCEHUSX,
cooeparcauux Keaopamuvle KOpHu,

®  GLINONIHAMb NPEoOPAZOBAHUSA BLIPANCEHUL, COOEPAHCAUJUX MOOYTb.
B noBceHeBHOM KM3HU U NIPH M3yYeHHH APYTUX MPeEIMETOB:

®  GLINOIHAMb NPeodPA308aHUL U OUCMBUL C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApPMHOM 8UOe;

®  GLINONIHAMb NPEoOPA308AHUS ANCEOPAUYECKUX BbIPAICEHULL NPU PeUleHUU
3a0a4 Opyeux yueOHvIX npeomMemos.
YpaBHeHHs U HEPABEHCTBA

o Onepuposamv  NOHAMUAMU.  YPAGHEHUE,  HEPABEHCMBO,  KOPEeHb
YpasHenus, peuieHue HepaseHCmed, PABHOCUNbHbE — VYPAGHEeHUs,  001acmb

onpeoeienus ypasHeHus (HepageHcmad, Cucmemvl YyPasHeHUll Ul HepageHcms),



® pewambs NUHEUHblE YPAGHEHUS U VPABHEHUS, C800UMble K JTUHEUHbIM C
NOMOWBIO MOACOECMBEHHBIX NPeoOPA308aHULL;

® pewamsv KeaOpamHvle YPAGHEHUs U  YPABHEHUs, CBOOUMble K
K8AOPAMHBIM C NOMOUBIO MOHCOECMBEEHHBIX NPeoOdpPaA3068aHUL;

® peuams OpOOHO-TUHEUHbLE YDABHEHUSL,

® pewams npocmeluiue UPPAYUOHANbHLIE YPABHEHUSl 8UOA Jf(x):a,
JE()=ya(x);

® pewiams YpasHeHUs 8Uod x"=a;

® pewams YPAGHEHUsI CNOCOOOM PA3NIONCEHUS HA MHONCUMENU U 3AMEHbl
nepemeHHOU,

®  UCHONL308aMb MemOoO UHMEPBAN08 Ol peueHUs yeavlx U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNG,

® peuiams UHELHblE YPABHEHUsS U HEPABEHCMEA C NaAPAMEMPaMU,

®  peuams HeCl0MHCHblE KBAOPAMHbLE YPABGHEHUS C NAPAMEMPOM,

® peuams HeCIO0NCHbIE CUCTEMbL TUHEUIHbIX YPAGHEHUL C NaApaAMempamu,

®  peuiams HeCI0IHCHbIE YPABGHEHUSL 8 YEIbIX YUCTAX.
B noBce1HeBHOM KM3HU U NIPH M3yYeHHUH APYTHX NMPeIMETOB:

® cocmasiamb U pewlamsv JUHEUHble U K8aopamHuvie YPABHEHUs,
YpasHenus, K HUM C800AuuUecs, cucmemvl TUHElUHbIX YPAGHEHUL, HEPAGeHCmE Npu
peueruu 3a0ad 0py2ux y4eOubix npeomemos;

®  GLINOJHAMb OYEHK)Y NPABOON0000UsT pe3ylbmamos, NoNYYaAemvblx npu
peuleHul TUHEUHbIX U K8AOPAMHbIX YPAGHEeHUU U CUcCmeM JTUHEUHbIX YPAGHEeHUU U
HepaseHcme npu peueHuu 3a0ay opyaux y4eoHvix npeomemos;

® gulOUpamb COOMBEMCMBYIOUWUe VPAGHEHUs, HEePABeHCMEd UNU UX
cucmemol OISl COCMABLEHUS MAMEMAMUYECKOU MOO0elUu 3A0aHHOU peanbHOuU
cumyayuu uiu NPUKIAOHoU 3a0a4u;

® yMemb UHMEPNPemupo8ams NOAYUYEeHHbIL NpU pPeueHUuU YpasHeHusl,
HepaseHcmea uiu Ccucmemvl pe3yibmam 6 KOHMeKCme 3A0aHHOU peaibHOl

cumyayuu uiu NPUKIAOHoU 3a0aqu.



DOYyHKIUU

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHASL 3A8UCUMOCTb, (DYHKYUS,
epaghux QyHKyuu, cnocobwvl 3a0anusi QyHKYuuU, apeymeHm u 3HayeHue QyHKyuu,
obnacms onpeoeneHusi U MHOMNCECMBO 3HAYEHUU @QYHKYyuu, Hyau @OyHKyuu,
nPOMedHCYmKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHY QyHryuu,
YemHOCMb/HeuemHoCmyb QYHKYUU,

o cmpoums 2epaghuku JIUHEUHOU, KeaopamuuHou @yuKyul, o06pamuoll

NPONOPYUOHATLHOCIU, (DYHKYUU UOA: y =a + Lb vy =/x1y=¥x, y=|x;
X+

® Ha npumepe K6AOPAMUYHOU (PYHKYUU, UCNOIb308AMb NPEOOPA308AHUS
epaguxa @yuxyuu Y=(X) ons nocmpoenus epaguxos pynxyuii y — af (kx +b)+c ;

® cocmaenamv YpasHeHus NPAMOU No 3A0AHHBLIM VYCI0BUAM: NPOX0Ooaujel
yepes 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell yepe3 OAHHYI0 MOYKY
U napaniebHou OaHHOU NPSAMOU,

® uccnedogamv QYHKYUIo No ee 2paguxy;

®  HaAxoO0umo MHOIHCECMBO 3HayYeHull, HYUY, nPOMeHCYmKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepupogamv NOHAMUAMU: NOCIE008AMENbHOCIb, aApUPMemuUYecKas
npocpeccusi, 2e0MempuyecKas NPoSpPeccusl,

® pewams 3a0a4u HA APUPMEMUYECKYIO U 2E0MEMPUUECKYIO NPOCPECCUTO.
B noBcegHeBHOM KU3HHU M MPH U3YYEHUHU APYTUX MPEIMETOB:

®  UIIIOCMPUPOBAMb C NOMOWBIO 2papuKa peanbHyIo 3d6UCUMOCHb UTU
npoyecc no ux XapaKxmepucmukam,

®  UCNONBL308aMb CBOUCMBA U 2pAPUK KEAOPpAMUYHOU (@YHKYUU npu
peueruu 3a0ay U3z opy2ux y4eousvix npeomemos.
TexcToBBIE 3a1a4N

o Pewams npocmule U CLONHCHBLE 3A0AYU PASHBIX MUNOS8, A MAKHCE 3A0aiu
NOBLIUEHHOU MPYOHOCMUL,

®  UCNONB308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX

3a0ay 01 nocmpoeHus NOUCKOBOU CXeMbl u peuteHus 3a()aq;



® pazmuuams  MoOelb  MeKcma U MOoOelb  peluleHus — 3a0ayl,
KOHCMPYUpo8ams K 0OHOU MOOeNU PeuleHusi HeCI0ACHOU 3a0adu pasHvle Mooenu
mexcma 3a0ayu;

® 3HamMb U NpuUMeHAmsb 00a cnocoba noucka peuwienus 3aday (om
mpebo8anus K yClo8uro U Om yclogus K mpedosanuio);

®  M0O0enuposams paccylcoeHusi npu NOUCKe peueHus 3a0ay ¢ NOMOUbIO
epagh-cxempi,

®  BblOCISIMb DMANbL PeUleHUs: 3a0aul U COOEePHCAHUE KAHCO020 dIMand,

® yuemb bIOUPAMb  ONMUMANbHLIL MemoO peuleHus 3a0ayu U
0CO3HABAMb B8bIOOP Memoodd, PacCMampusamsv pa3iudHvle Memoovl, HAXOOUMb
PasHvle peulenust 3a0ayu, ecid 603MOHCHO,

®  gHanuU3UpPo8ams 3ampyoHeHUs NpU peuleHuu 3a0ad;

®  GLINONHAMb  pa3IuuHble NPeoOdpPA308aHUs  NPEONIONCEHHOU  3a0ayl,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM YuUcie 0Opammubie,

® UHmMeEpNnpemuposamsv  BLINUCTUMENbHbIE — pe3yIbmamvl 8  3adaue,
uccne0o8ams NOJyYeHHoe peuleHue 3a0ayu;

®  QHANU3UPOBAMb BCEBO3MONCHbIE CUMYAYUU B3AUMHO20 DPACHOLONCEHUS.
08YX 00bEKMO8 U U3MEHEeHUe UX XAPAKMEePUCMUK NpU COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuweHuu 3a0ady Ha O08UdCeHUe 08YX
00beKmo6 Kak 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTICHUSX,

®  UCCe008amb  BCEBOZMOJCHLIE CUMYAYUU NpU peueHuy 3a0ad Ha
08uUdICEHUE NO peKe, PACCMAMPUBams pazHble CUCEMbl OMCcYema,

® pewambs pazHooOpaAsHvle 3A0aYU «HA YACTIUY,

® pewamv U 000CHOBbLIBAMb CBOE€  peuleHue 3a0ay  (8blOesimb
MamemMamuyeckyo OCHO8Y) Ha HAXO0JHCOeHUe 4acmu 4ucia U 4ucia no e2o 4acmu
HA OCHOB8e KOHKPEMHO20 CMbICAA OpoOU,

® oco3Hagamv U OOBACHAMbL UOSHMUYHOCMb 3A0a4 PA3HbLIX MUNOS,

CBAZBIBAIOWUX MPU BEIUYUHBL (HA pabOmy, HA NOKYNKU, HA 08UJCEHUE), 8blOeNAMb



MU GEIUYUHBL U OMHOULEHUSL MeAHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad,
KOHCMPYUposams cobcmeenHule 3a0ay YKa3aHHbIX MUnos;

® glaA0emb OCHOBHLIMU MeMOOaMU peuwleHuss 3a0a4y Ha CMecu, CNiaebl,
KOHYeHmpayuu,

® pewambs 3a0a4u HA NPOYEHMbL, 8 MOM UUCTe, CLONCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBIE CNOCOODI;

®  pewams jocudecKue 3a0ayu pazHblMu CnOCooamu, 8 Mmom Yucie, ¢ 08yMs
onoxamu u ¢ mpems OJJ0KAMu OAHHLIX C NOMOWbBIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOPUKe U Meopuu BeposmHocmel Hd
OCHOB€ UCNONIL30BAHUS U3YYEHHBIX MEMO008 U 0O0CHOBLIBAMb peuleHUe,

®  pewambs HeCl0JHCHbIE 3A0aYU N0 MAMEMAMU4ecKol Cmamucmuxe;

® o061a0emb OCHOBHBIMU MEMOOAMU pPEeUleHUs  CIONCeMHbIX 3a0ay.
apugmemuveckutl, anceopaudeckul, nepedOp BAPUAHMOS8, 2€OMEMPUYECKUL,
epaguueckutl, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.
B noBceaHeBHOM KU3HHU M TPH U3YYEHUH APYTUX MPEIMETOB:

®  gblOenAMb NPU peuleHuu 3a0ay XapaKkmepucmuku paccmampusaemoll 8
3a0aue  cumyayuu,  OMIUYHbIEe ~ OM  PealbHbiX  (me, Om  KOMOPHIX
abcmpacuposanucy), KOHCMPYUpO8aAmb HO8ble CUMYyayuu ¢ Y4emom Imux
Xapakmepucmuk, 6 HACMHOCMU, NpU peueHur 3a0a4 HA KOHYEeHmMpayuu,
YUuUmvi8ams NIOMHOCHb 8eUleCmed,

® pewamsv U KOHCMPYUPOBAMb 3A0a4¥U HA OCHOBE PACCMOMPEHUs.
PEAIbHbIX cumyayuil, 8 KOMOPbIX He Mmpedyemcs MOYHbIUL GbIYUCIUMENbHDILL
pe3yroman;

® pewamv 3a0a4u HA OBUdICEHUE NO peKe, PACCMAMpPUBdas pa3Hble
cucmemul omciema.
CraTucTHKA U TEOPHUsl BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU. CMOAOUAMble U KPY2oBble OUASPAMMY,
maobauysbl OaHHBIX, CpeoHee apughmemuueckoe, Meouama, Haubonvuee U
HaumeHbulee 3HAYeHUs 8blOOPKU, pa3Max 6bl0OPKU, OUChepCUs U CMAHOAPMHOe

OMKJIOHEHUE, cxzyqazZHaﬂ U3mMerH4ueocms,



® u3gneKamsv  UHGopmMayur, NpeocmasieHHyro 6  mabauyax, Ha
ouazpammax, epaguxax;,

® cocmaenamvs mabauysl, CMPOUmMs OUASPAMMbL U 2pAPUKU HA OCHOBe
OaHHbIX;

® onepupogamv NOHAMUAMU: DAKMOPUAT YUCIA, NEPECMAHOBKU U
coyemanus, mpey2onvHuk llackans;

® /IPpUMEHAMb NPABUNO HNPOU3BEOeHUs] NPU pDeueHUU KOMOUHAMOPHLIX
3a0auy;

® onepupogamv NOHAMUAMU. CAVYAUHBLL ONbIM, CAVYAUHBIL 6blOOp,
ucnvlmanue, 9dNeMeHmapHoe  CayuaiHoe codvimue (UCX00), Klaccuueckoe
onpeoesnenue 8eposSMHOCMU CAYYAUHO20 COObIMUS, Onepayuu Hao CIAY4atuHbIMU
coobimusaAMU,

®  npedcmasnams UHGOPMAyUIo ¢ NOMOUubIO Kpy208 Junepa,

® pewiamb 3a0a4U HA  BbIYUCIEHUE BEPOAMHOCMU ¢  NOOCYEMOM
KOIUYeCcmaa 6apuanmos ¢ NOMOUubI0 KOMOUHAMOPUKU.
B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

® u36lEeKAMb, UHMEPNPEMUPOBAmMs U Npeodopaz0evleams UHGOPMAYUIo,
npeocmasienHnylo 8 madbauyax, Ha Ouaspammax, 2paQukax, Oompaxncarouyro
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U A6NEeHU;

® omnpedenamv  CMAMUCMUYecKUe  XApaKmepucmuku  6bl00poK  No
mabauyam, ouazpammam, 2papuxkam, 8bINOIHAMb CPABHEHUE 8 3a8UCUMOCU OM
yenu pewlenus 3a0ayu,

®  OYeHUBAMb BePOAMHOCHb PEAIbHBIX COOLIMULL U A61eHUI.
Hcropust maTeMaTuKH

o Xapaxmepuzosamv 6KIAO GbLOAIOWUXC MAMEMAMUKO8 8 pa3eumue
MamemMamuKy U UHbIX HAYYHBIX 001acmet,

®  NIOHUMAamMb PoNib Mamemamuku 8 pazsumuu Poccuu.

MeToabl MaTeMaTHKH



o Vcnoav3ys  uzyueHmHvie  Memoobl, NPOBOOUMb  O0KA3AMENbCMEO,
BbINOIHAMb ONPOBEPIHCEHUE,

® gblOUpPaAMb U3YUEHHble MemoObl U UX KOMOUHAyuu 05 peuleHus
Mamemamuyeckux 3a0ay;

®  UCNONIL306aMb mamemamuyecKue 3HAHUS 05t ONUCAHUS
3aKOHOMepHOCmel 8 OKpyxcalwel O0eucmeumenlbHoOCmuy U  NPoOU38e0eHUsX
ucxkyccmsa,

® NPUMEHAMb Npocmeluue nNpPocPaAMMHble CPeOCmed U IJIEeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCEMbl NPU PeUuleHUU MameMamuyeckux 3a0au.
BbInyCKHHMK MOJYYHT BO3MOKHOCTh HAYUYMTBHCA B 7-9 Kjaccax aJis
YCHEIHOTo MPOA0JIKeHUs 00pa3oBaHusl HA YIJIy0JIeHHOM YPOBHe
DJIeMeHThI TEOPUM MHOKECTB U MATEMATHYECKOM JIOTHKHU

e (CBobOoaHO OHGpHpOBaTB3 MOHATUSIMU: MHOXECTBO, XapaKTEPUCTUKH
MHOXECTBA, 3JIECMEHT MHOXXECTBA, ITyCTOS, KOHEUHOE U O0ECKOHEYHOE MHOXKECTBO,
MOJIMHOXKECTBO, MPUHAIIC)KHOCTh, BKJIIOUCHHUE, PAaBEHCTBO MHOXKECTB, CIIOCOOBI
3aJlaHhe€ MHOKECTBA;

e 33/1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMHU;

® IIPOBEPSATH BBHIMOJIHEHHUE XapaKTEPUCTHICCKOTO CBOMCTBA MHOXKECTBA;

e CBOOOJHO OIIEPUPOBATH TOHATUSMH: BBICKA3bIBAaHHE, HCTUHHOCTH M
JIO)KHOCTh BBICKA3bIBaHUS, CIIOKHBIE M TMPOCThIE BBICKA3bIBAaHUSA, OTPUIIAHUE
BBICKQ3bIBAHWM; HCTUHHOCTh M JIOKHOCTh YTBEPXKICHUS M €ro OTPUIIAHUS,
ornepanuyd  HaJ BBICKA3bIBAHWUSMHU: U, WIH, HE;, YCIOBHBIC BBICKA3bIBAHUS
(MMIUTMKAIIIN);

® CTPOWTh BBICKAa3bIBAaHUS C HKCIOJb30BAHMEM 3aKOHOB  ajreOphl
BBICKA3bIBaHHUH.

B noBceHeBHOM KM3HU M NIPH U3YYEHHHU APYTHUX NMPEIMETOB:

® CTPOUTL PACCYKACHHA HAa OCHOBC MCIIOJIBb30BaHUA IIPABUII JIOTUKH,

3 .

37ech U Janee — 3HaTh OIpeJieNieHHe OHATHS, 3HaTh U YMETh JJOKa3bIBaTh CBOMCTBA (MIPU3HAKU, €CIIH OHH €CTh)
TIOHATHSA, XapaKTEPU30BaTh CBS3H C APYTUMH MOHATHAMHE, IPEICTABISA OJJHO MOHATHE KaK YacTh LEIOCTHOTO
KOMILIEKCa, HCIOIb30BATh MIOHSITHE U €0 CBOMCTBA MIPU MPOBEICHUH PACCYXKIECHUN, JOKA3aTEIbCTB, PELICHUN
3ajad.



® HCIIOJh30BaTh MHOXKECTBA, OIEpaIlid ¢ MHOXECTBaMH, UX rpadudeckoe
MpeACTaBICHUE JJIA OMHCAHUS pPealbHBIX MPOLIECCOB W SIBJICHUN, MPHU PEIICHUU
3a/1a4 JIPYyrux y4eOHbIX MPEIMETOB.
Yucaa

e (CB0OOJHO ONEpUPOBATH MOHATHSIMU: HATYPAIBHOE YMCIIO, MHOXKECTBO
HATYpaJIbHBIX YHCEJ, I[€J0€ YHUCI0, MHOXECTBO IEJbIX 4YHUCET, OOBIKHOBEHHAas
Ipo0b, AecaTHYHAS IPO0b, CMEIIAHHOE YUCIIO, PAIIMOHATLHOE YHUCIIO, MHOYKECTBO
pallMOHAJIBHBIX  YHCEN, HUppallMOHAIBHOE 4YHCIO, KOPEHb CTENEeHH N,
JNEeUCTBUTEIIPHOE YHCIIO, MHOXKECTBO JICHCTBUTEIBHBIX YHCEN, T€OMEeTpHUuecKas
UHTEpIpETaIus HaTypadbHbIX, 1IEJbIX, PAIUOHAJIBHBIX, IEUCTBUTEIbHBIX YHUCET;

® I[IOHUMAaTh W OOBSACHATH Ppa3HUIy MEXAY TMO3UIHOHHOW |
HEMO3UIIMOHHOM CUCTEMaMU 3aIliCH YHCEIT;

® [IEPEBOJAUTH YUCJIA U3 OJHOM CHCTEMBI 3alUCH (CUCTEMBbl CUMCIICHUS) B
APYTYIO;

e JIOKa3bIBaTh M MCIIOJIL30BaTh MPHU3HAKHU JeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMBI ¥ TPOU3BEACHUS YUCEN MPU BHITTOJTHEHUH BBHIYUCIICHUN U PEIICHUH
3aj1a4;

® BBHINIOJHATH OKPYIVICHHE paIllMOHAJIBHBIX W HPPAIMOHAIBHBIX YHCEN C
3aJJaHHOM TOYHOCTBIO;

® CpaBHMBATh JEHCTBUTEIBHBIC YHCIIa Pa3HBIMU CITIOCOOAMU;

® VYINOpSANOYMBATH YHCIIA, 3alMCaHHBIE B BHJIEC OOBIKHOBEHHOH U
JECATUYHON JpoOM, YKCIIa, 3alUCaHHBIE C HCIOJIb30BAaHUEM apU(PMETHUYECKOTO
KBaJpaTHOTO KOPHS, KOPHEN CTENeHHu Ooble 2;

e Haxoauth HOJl u HOK uucen pazHpiMu CIIOCOOaMU U HUCIIOIB30BaTh MX
IIPU PEILICHUH 3a]1a4;

® BBINIOJHATH BBHIYUCIICHUSI M MPEOOPa30BaHUS BBIPAKEHUH, COJIEPIKAITUX
JEUCTBUTENIbHBIC YHUCIIAa, B TOM YKCJIE KOPHU HATYPAJIbHBIX CTETICHEH.

B noBcegHEeBHOM KU3HU U NIPU U3YYeHUHU APYTUX NPeIMETOB:



® BBHINOJHATE W OOBACHATH PE3yJAbTAaThl CpPAaBHEHHUS PE3yJIbTAaTOB
BBIYUCJICHUN TMPU PEUICHUM MPAKTUYECKUX 3ajJlady, B TOM YHCJIE MPHUOIMKEHHBIX
BBIYUCJICHUH, UCTIOB3YS pa3HbIe CIOCOOBI CPAaBHEHMUIA;

® 3aUCHIBATh, CPABHUBATH, OKPYIJATh YHUCIOBBIE JAHHBIC PEATBHBIX
BEJIMYMH C UCTOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

® COCTaBJISATh W OLICHUBATh PA3HBIMU CIOCOOAMH YHUCJIOBBIC BBIPAXKEHUS
IIPU PEIICHUH MPAKTUUECKUX 3a/1a4 U 33/1a4 U3 APYTUX Y4EeOHBIX MPEIMETOB.
To:knecTBeHHBbIE TPeo0pa3oBaHusA

e (CB0OOJHO OMEPUPOBATH MOHSATHUAMHU CTEIEHU C IEJIBIM U JPOOHBIM
IIOKAa3aTeseM;

® BBINOJHATH JIOKAa3aTEIbCTBO CBOMCTB CTENEHU C ILIEJILIMU U JIPOOHBIMU
MOKA3aTEISIMU;

® OIEpUPOBATH MOHATUSMH «OAHOUIEH», «MHOTOYJIEH», «MHOTOYJIEH C
OIHOM  TEPEMEHHOW», «MHOTOWIEH C  HECKOJIbKUMH  IEPEMEHHBIMUY,
KO3} (OUIIMEHTHI MHOTOYJIEHA, «CTAaHAApTHAs 3aliCh MHOTOWICHA», CTEICHb
OJTHOWJIEHA YU MHOT' OUJICHA,

e CBOOOAHO BIAACTh MPUEMaMU NPEOOPA3OBAHUS IIENIBIX W JPOOHO-
palMOHAJIbHBIX BBIPAXKEHUM;

® BBINOJHATH PA3J0KEHUE MHOIOYIEHOB HA MHOXUTEIU Pa3HbIMU
crocobamu, ¢ UCTIOJIb30BAHUEM KOMOMHAIINM Pa3InYHBIX TPUEMOB;

® HCIOJB30BaTh TeopeMy Buera m Teopemy, obpaTHyro Teopeme Buera,
JUISL TIOUCKA KOPHEW KBAJAPATHOI'O TPEXUWICHA W ISl PEUICHUS 3a7a4, B TOM YHUCIIE
3a/1a4 ¢ MapaMeTpaMu Ha OCHOBE KBaJAPaTHOTO TPEXUJICHA;

®  BBINIOJHATH JEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

e JI0Ka3bIBaTh CBOMCTBA KBAJIPAaTHBIX KOPHEN U KOPHEHN CTENEHU N;

® BBIMOJHATH MPEOOPa30BAHUS BBIPAXKEHUH, COACpPKAIIUX KBaJApPaTHHIC
KOPHU, KOPHU CTEIEHHU N;

e CBOOOJHO OMNEPHUPOBATH TMOHITHSIMHU «TOXKIECTBO», «TOXKIECTBO Ha

MHOXCCTBC», «TOXKIACCTBCHHOC Hp606paSOBaHI/I€»;



® BLIIIOJHATL PA3JINYHBIC npeo6pa3013aHH51 BLIpa}KGHHﬁ, COACPpIKAIINX

MOIlyJII/I.(JF)‘ = x*

B noBcegHeBHO KU3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:

®  BBINOJHATH NMPEOOPA30BAHUS U JEHCTBUSI C OYKBEHHBIMU BBIPAXKCHUSIMU,
YHCIIOBbIE KOA(PPUIIMEHTHI KOTOPBIX 3alMCaHbl B CTAaHJAPTHOM BH/IE;

® BBINOJHATH MPEOOPa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN MPU PEIICHUU
3a/1a4 JIPyrux y4eOHbBIX MPEAMETOB;

® BBIMOJHATH MPOBEPKY MPaBAONOA0o0Us (U3HUECKHMX M XUMHUYECKUX
dbopMyJ1 Ha OCHOBE CpaBHEHUS Pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHUs] U HEPABEHCTBA

e (CB0OOOJHO oOMNEpUPOBATH TMOHATUSMH: YypaBHEHUE, HEPABEHCTRBO,
PaBHOCUJIbHBIE YPaBHEHUS W HEPABEHCTBA, YPABHEHUE, SBIISIONICECS CIEICTBUEM
JIPYroro ypaBHEHHs, YPAaBHEHHs, PABHOCUJIIBHbIE HA MHOXKECTBE, PABHOCWJIbHBIC
npeoOpa3zoBaHusl YpaBHEHUMH;

e pemarb pa3HblE BUAbl YPaBHEHWI M HEPABEHCTB UM HX CUCTEM, B TOM
YuCJI€ HEKOTOphle ypaBHeHHs 3 u 4 creneHed, ApoOHO-pallMOHANbHBIE W
UPpALMOHAIbHBIE;

e 3HaTh Teopemy Buera i ypaBHEHUI CTEIIEHU BbILIE BTOPOW;

® [IOHMMAaTh CMBICII TEOPEM O PABHOCWIBHBIX W HEPABHOCUJIbHBIX
npeoOpa3oBaHUAX YPaBHEHUI U YMETh UX JI0Ka3bIBATh;

® BIAJAECTh PAa3HbIMU METOJAMHU PEUICHUS YPAaBHEHUW, HEPABEHCTB U HX
CUCTEM, YMETh BBIOMPATh METOJ] PEIICHUS U 0OOCHOBBIBATH CBOM BHIOOD;

® JCHOJIb30BaTh METOJ HMHTEPBAJIOB Uil PELICHUS HEPABEHCTB, B TOM
9guciie JOPOOHO-PAllMOHAIBHBIX ¥ BKIIOUYAIOMUX B CeOs  HMpparMoHAIbHbBIC
BBIpaKEHUS,

e pemaTh anreOpanyecKre ypaBHEHHUS M HEPABEHCTBA U MX CHUCTEMBI C
napamMeTpaMu aareOpandeckuM U rpa@uueckuM METO/IaMH;

® BJIAJICTh PA3HBIMU METO/aMU JOKA3aTEIbCTBA HEPABEHCTB;

¢ pcflaTb YPAaBHCHHA B LCIILIX YHUCIIAX,



e 1300pakaTh MHOXECTBAa HAa IIJIOCKOCTH, 3aJaBacMble YpaBHEHUSIMH,
HEPaBEHCTBAMU U X CUCTEMAaMH.
B noBceHeBHOM KU3HM M IPH U3YUYEHHHU APYTUX NPeIMETOB:

® COCTaBJIATH W peUIaTh YPaBHEHMs, HEPABEHCTBA, WX CHUCTEMBI MpPH
pelIeHny 3a7a4 APYTrux y4eOHbIX TPEIMETOB;

® BBINOJHATH OIICHKY MPaBIONOAOOMS pPE3ylIbTaTOB, MOIYyYaeMbIX MPH
pEIICHNU Pa3INYHBIX YPaBHEHHIA, HEPABEHCTB U UX CHUCTEM IPH pEIICHHH 3a7ad
APYTUX y4eOHBIX IPEIMETOB;

® COCTaBJIATH U pelIaTh ypaBHEHHUS M HEPABEHCTBA C MapaMeTpaMu TpH
pelIeHny 3a7a4 APYTrux y4eOHbIX TPEIMETOB;

® COCTaBJIAITb YpPABHEHUE, HEPABEHCTBO WJIM MX CHUCTEMY, ONHUCHIBAIOLIUE
pearbHyI0 CUTYalMI0 WIHM MPUKIAAHYIO 3a7ady, UHTEpIPETUPOBATh MOTyYEHHbIE
pE3yNbTaThI.
DOyHKUNHA

e (CB00OOIHO OMEpUPOBaTH MOHATUSMHU: 3aBUCUMOCTh, (DYHKIHOHAJbHAS
3aBUCHUMOCTb, 3aBUCHMasi W He3aBUCHUMas IMEepeMEHHbIe, (QYHKIHs, CIOCOOBI
3amanusd (QYyHKIMHA, apryMeHT W 3HadeHue (QyHKIMH, 00JacTh OmpeaesieHus u
MHOYKECTBO 3HAUE€HUSI (PYHKIIMH, HYJIU (PYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTb  ()yHKUMH,  Haubojbllee W  HaUMEHbLIEE  3HAYEHUS,
YEeTHOCTh/HEUETHOCTh (DYHKIMH, MEPUOAMYHOCTh (YHKIMH, rpaduk (yHKIUH,
BepTUKAJIbHAS, TOPU3OHTAIbHASI, HAKIIOHHAS] aCUMIITOTHI; TpaduK 3aBUCUMOCTH, HE
ABJISIFOLIEICS PyHKIMEH,

e CTpouTh rpapukd (QYHKUMNA: JHUHEWHOM, KBaAPaTUYHOM, JAPOOHO-

JIMHEWHOM, CTEIIEHHOU IIPH Pa3sHbIX 3HAYEHMSIX ITOKA3aTENs CTENEHH, y —|x|;
® HCHONB30BAaTh IpeoOpa3oBaHus rpaguka QYHKIMH y— f(x) A
NOCTPOEHHUS rpa@uKOB PYHKIUN y — af (kx+b)+c

® aHAIM3UPOBATH CBOWCTBA (DYHKIMI W BHUI Tpaduka B 3aBUCUMOCTH OT

napaMeTpoB;



e CcBOOOJHO OIIepUpPOBAThH NOHATUSIMU: MOCJIEIOBATENbHOCTbD,
OrpaHWYEHHAsl IOCIE0BaTEeIHLHOCTh, MOHOTOHHO BO3pacTraromiasi (yObIBaroIas)
MOCTIEIOBATEIBHOCTD, npeznen MOCTIEI0BATENBHOCTH, apudmernyeckas
nOporpeccusi, TeOMETpUYecKass MPOTPEcCHs, XapaKTEPUCTUYECKOE CBOWCTBO
apu(pMeTHYeCcKOil (reOMETPUYECKON ) TPOrPECCHH;

® ICIIOJIb30BAaTh METOJl MAaTEeMAaTUYECKOW WHAYKIMH IS BBIBOAA (HOPMYII,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHHUS 33/1a4 Ha JEIMMOCTb;

® HCCJIEeNOBaTh MOCIEI0BATEILHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pewmaTh KOMOMHHMpPOBAaHHbIE 33Jaud Ha  apUPMETHUYECKYI0 U
TreOMETPUYECKYIO IPOTPECCHH.

B noBceHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

® KOHCTPYUMpOBaTb U  HCCIENOBaTh  (YHKIMH, COOTBETCTBYIOIIHNE
pEATBHBIM MPOIIECCaM U SBJICHUSM, HHTEPIPETUPOBATH MOIYICHHBIC PE3YIIHTATHI B
COOTBETCTBHUH CO CHELU(PUKON UCCIETyeMOro MpoLecca Uilu sBJICHHUS,

® HCTONB30BaTh TpadUKH 3aBUCUMOCTEH I WCCIICIOBAHUS PEATbHBIX
IIPOLIECCOB U SIBJIICHUM;

® KOHCTPYMPOBATh M UCCIIENOBATh (DYHKIIMU MPHU PEIICHUH 3a7a4 JIPYTUX
y4eOHBIX  TPEIMETOB, HMHTEPIPETUPOBATH  IOJTYYEHHBIE  PE3yIbTaThl B
COOTBETCTBHH CO CIENU(UKON yd4eOHOT0 MpeaMeTa.

CTaTHCTHKA U TeOPHUS BePOSITHOCTEMH

e (CBOOOMHO oOmepUpPOBaTH TOHATHUSMHU: CTOJOYATBHIE U  KPYrOBbIE
JMarpaMMbl, TaOJIHIIbl TaHHBIX, CPEHEE apu(PMETHIECKOE, MeIuaHa, HauOoJIbIIee
¥ HaWMEHbIIIee 3HAYCHHs BBIOOPKH, pa3Max BBIOOPKH, AHMCIIEPCHs] U CTaHIAPTHOE
OTKJIOHEHHE, CITy4aiiHas N3MEHYUBOCTD;

e BpIOMpaTh HamOoJiee yMOOHBINM Ccmoco0 mpeacTraBieHus HH)oOpMaIMH,
aJCKBATHBIM €€ CBOMCTBAM M LICJISIM aHAJIM3a;

®  BBLIYHCIIATH YUCIIOBBIE XapaKTEPUCTUKH BBIOOPKH;

e CBOOOJHO OMEPHPOBATh MOHATHIMH: (HaKTOpHAN YHUCIIA, IEPECTAHOBKH,

COUCTAaHHA U PAa3MCIICHUA, TPCYTOJIbHUK HaCKaJIH;



e CBOOOJHO OINEPUPOBATh TMMOHATHAMU: CIyYalHBINA OIBIT, CIyYalHBIM
BBIOOp, MCHBITAHUE, DJIEMEHTApHOE CiiydailHOe CcoObITHE (MCXOJ), KJIACCUYECKOe
OTIpEZIENICHHE BEPOSATHOCTU CIYyYaWHOIO COOBITHSA, ONEpalMd HaJ Cily4alHbIMU
COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

e CBOOOAHO OMNEPUPOBATH MOHATUSAMHU: CIIYYaWHBIM ONBIT, CIy4YalHbIN
BbIOOP, UCHBITAHHME, 3JIEMEHTApHOE ClIy4dalHOe COOBbITHE (MCXOJ), KIIACCHYECKOE
OMpeJIeNICHHE BEPOSITHOCTU CIYy4alHOTro COOBITHS, OINEpalud HaJ CIy4ailHbIMU
COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYITBI;

® 3HATh IPUMEPHI CIYYANHBIX BEJIMYMH, U BBIYUCIATh UX CTATUCTUUYECKUE
XapaKTEPUCTHUKMU;

® JCIOJB30BATh bopmybI KOMOWHATOPHUKHU npu pelieHun
KOMOWMHATOPHBIX 3a]1a4;

e pemaTh 3aJa4Yd HAa BBIYMCIEHUE BEPOSATHOCTM B TOM YHUCIE C
UCITOJIb30BaHUEM (DOPMYIL.

B noBceqHeBHOM KM3HU U NIPH W3yYeHHUH APYTUX NMpPeIMeTOB:

® T[PENCTaBIsATh HMH(POPMAIMIO O pEAIbHBIX TPOIecCaX U  SBICHUAX
crocoOoM, a/IeKBaTHBIM €€ CBOICTBAM M LI UCCIIEI0BaHUS;

® AHaNM3UPOBaTh U CPABHUBATH CTATHCTUYECKUE XAPAKTEPUCTUKHU
BBIOOPOK, MOJYYEHHBIX B IMPOLIECCE PELICHHs MPUKIAJHON 3ahauu, HU3y4YCHUs
pEaNIbHOTO SIBJICHHUSI, PEIICHUS 3a/1a4 U3 APYTHX YUeOHBIX MTPEIMETOB;

® OIICHUBATh BEPOATHOCTh PEAIbHBIX COOBITHI M SIBJICHUN B Pa3IUYHBIX
CUTyalUsX.
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e Pemarh NpoCThIE W CIOXKHBIE 33/1aud, a TAKXKE 3aJa4d MOBBIILICHHOU
TPYIHOCTH U BBIIETSATh X MATEMATUYECKYIO OCHOBY;

® pacno3HaBaTh Pa3HbIC BUJBI U THIIBI 33/a4;

® UCIOJb30BaTh PAa3HbIE KPATKUE 3alKMCH KAaK MOJIENN TEKCTOB CIIOAKHBIX
3a/1a4 W 3a/a4 TMOBBIIMIEHHOW CIIOKHOCTH JJisi MOCTPOEHHUS MOUCKOBOM CXEMbl U
pelieHust 3ajad, BBIOMpaTh ONTUMAJBHYIO [JIsi paccMaTpUBaeMoOM B 3ajade

cuTyallu MOJCJIb TCKCTA 3aJla4u;



® pasnuyaTh MOJENb TEKCTAa U MOEINb PELIEHUs 3a7auu, KOHCTPYUPOBATh
K OJIHOM MOJIEJIM PEIICHUsI CIIOKHBIX 3a]1a4 pa3Hble MOJIETN TEKCTA 3a7a4H;

e 3HaTb W INPUMEHATH TPU CHOCOOA IMOMCKA pemlieHus 3axad (ot
TpeOOBaHUsI K YCIOBUIO U OT YCIOBUS K TPEOOBaHUIO, KOMOMHUPOBAHHBIN);

® MOJEIUPOBATH PACCYKIEHUS NPH MOUCKE PEIICHUs 3a/1ad C MOMOILbIO
rpad-cxemsl;

®  BBIIETATH ATANbI PEIICHUS 3aJ]a4K U COJIEpKAHUE KaXKIOro dTarna;

® yMeTb BBHIOMpPATh ONTUMAIbHBIM METOJ PEIICHHs 3aJadyd U OCO3HABaTh
BBIOOp METOZa, paccCMaTpHUBaTh Pa3IMYHbIE METOJIbI, HAXOJIUTh PA3HbIE PEILICHUS
3aJ1a4M, €CJIM BO3MOXKHO;

® aHAJIM3UPOBATH 3aTPYAHEHUS IPU PEUICHUU 33]1aY;

® BBHINOJHATH pa3jIUMYHble MpeoOpa3oBaHUs MPEAJIOKEHHOW 3a/1ayu,
KOHCTPYHUPOBATh HOBBIE 3a/1a4M U3 JJAHHOM, B TOM YHUCJI€ OOpaTHBIE;

® UHTEPIPETUPOBATH  BBIYUCIMUTENbHBIE  pe3yJdbTaThl B  3ajaue,
UCCIIEZI0BATH MOJyYEHHOE PEIICHUE 3aJa4H;

® U3MEHATH YyCIOBHE 3a1a4 (KOJIMYECTBEHHbIE WM KayeCTBEHHbIE
JAHHBIE), NUCCIIEN0BATh U3MEHEHHOE IIPe00pa30BaHHOE;

® AHAIU3UPOBATH BCEBO3MOXHBIE CHUTYallUM B3aMUMHOIO PAaCHOJOKEHUS
JIBYX OOBEKTOB M M3MEHEHHE HMX XapPAaKTEPUCTUK IPHU COBMECTHOM JBUKEHUU
(CKOpOCTB, BpEMsI, PACCTOSIHUE) NIPH PELIEHUH 33/a4 Ha ABUKEHUE JBYX OOBEKTOB
KaK B OJIHOM, TaK M B IIPOTHUBOIIOJIOKHBIX HANPABICHUIX, KOHCTPYUPOBATh HOBBIE
CUTYallMM Ha OCHOBE U3MEHEHHUS YCIOBHUH 3aa4M NPU ABUKEHUU 110 PEKE;

® JCCIIENOBaTh BCEBO3MOXKHBIE CHTyallud IIpyd PEIIEHWM 3a]ad  Ha
JBIYKEHUE IO PEKE, paCCMaTPHUBATh PA3HBIE CUCTEMBI OTCUETA;

e pemiath pa3HOOOpA3HBIE 33/1aUU «HA YaCTHY;

e pemaTth M OOOCHOBBIBATH CBOE€ pEIIEHHE 3anad  (BBIAEIATH
MaTEMaTUYECKYI0 OCHOBY) Ha HaXOKJEHUE YACTH YMCJIa U YHUCJIa IO €ro 4acTH Ha

OCHOBE KOHKPETHOT'O CMBICIIA IPO0u;



® OOBSCHATH HJEHTUYHOCTH 3a7a4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX TPHU
BEJIMYUHBI (Ha pa0oTy, Ha MOKYIKHU, HA JABWKEHHE), BBIJCIATh 3TH BEJIWYHUHBI U
OTHONIEHUSI MEXJY HUMH, MPUMEHITh UX NPHU PEIICHUH 33J]a4, KOHCTPYHPOBATh
cOOCTBEHHBIE 33]1a4 YKa3aHHBIX THUIIOB;

® BJAJETh OCHOBHBIMH METOJAMM pPEUICHUs 3aJa4 Ha CMECH, CIUIABBI,
KOHIIEHTpAIllMM, HCIOJIb30BaTh MX B HOBBIX CHUTyallUsX IO OTHOILICHUIO K
W3YYEHHBIM B MpOlIecCe O0yUeHUS;

e pemarh 3aJa4d HA NPOLEHTHI, B TOM YMCIIE, CIIOXKHBIE IPOLIECHTHI C
000CHOBAaHUEM, UCIIOIb3Ys Pa3HbIE CIIOCOOBI;

e pemaTh JOrMYECKUE 3a/1a4l Pa3HbIMU CIIOCOOaMH, B TOM YUCIIE, C ABYMS
0JIoOKaMu U ¢ TpeMsi OJIOKaMH JTAHHBIX C TIOMOIIBIO TaOJIHIT;

e pemaTth 3a/a4d MO0 KOMOMHATOPUKE M TEOPUU BEPOSITHOCTEH Ha OCHOBE
UCIIOJIb30BaHUS U3YUEHHBIX METOJIOB U 0OOCHOBBIBAThH PELLICHHUE;

® pEIIATh HECIOKHBIE 3a7a4M 110 MATEMATUIECKON CTATUCTHKE;

e OBJAQJAECTh OCHOBHBIMM METONAMH pELICHHs CIOKETHBIX  3aJad:
apupMeTHdecKkuid, anreOpandeckuii, mepedop BapUaHTOB, TEOMETPUYECKUM,
rpaduuecKkuii, IPUMEHSTh UX B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMH CUTYAIIUSX.
B noBce1HEeBHOI )KM3HU U NMPH U3YYEHUH APYTUX NMPeAMETOB:

® KOHCTPYUpOBaThb HOBBIC [JIi JAHHOM 3aJauyd 3aJayHble CUTyallud C
YUYETOM pEAbHBIX XapaKTepUCTHK, B YACTHOCTH, MPHU PELICHHH 3aJad Ha
KOHLICHTPAILIMM, YYHUTHIBaTh IUIOTHOCTh BEIIECTBA; pEIIaTh U KOHCTPYUPOBATh
3a/1aud Ha OCHOBE PAaCCMOTPEHHUS PEaJbHBIX CUTYallUid, B KOTOPHIX HE TpeOyeTcs
TOYHBIN BBIYUCIIUTEINBHBINA PE3yJIbTAT;

® pElIaTh 33/1a4M HA JBWKEHHUE MO PEKE, pacCMaTpuBas pa3HbIE CHUCTEMBI
OTCUETa;

® KOHCTPYMPOBaTh 3aJlayHbleé CHUTyallUW, MNPUOJIMKEHHbIE K peaJbHON
JEVUCTBUTEIILHOCTH.

Hcropust MaTeMaTHKHU
e [loHnMars MaTEMAaTUKYy KaK CTPOTrO OPraHU30BAHHYIO CUCTEMY HAYYHBIX

3HaHHﬁ, B YaCTHOCTH BJAACTb MPCACTABICHUAMU 00 aKCHMOMaTHYECKOM



MOCTPOEHUM TEOMETPUU M TIEPBUYHBIMU TMPEACTABICHUSMH O HEEBKIIMIOBBIX
r€OMETPHUSIX;

® paccmarpuBaTh MATEMAaTHMKy B  KOHTEKCT€ HCTOPUM  Pa3BUTHUA
UMBWIN3AlMA W MCTOPUU PA3BUTHUS HAYKHW, NOHUMATh pPOJb MATEMAaTHKHA B
pa3Butuu Poccun.
MeToabl MAaTEMATHKH

e Brnagerp 3HaHWUSAMH O pa3IWYHBIX METOMAaX OOOCHOBAHHUS U
OMPOBEPKECHUST MATEMATUYECKUX YTBEPKICHUM U CAMOCTOATEIbHO TPUMEHSTh UX;

e BIAJACTh HABBIKAMM aHAJIM3a YCIOBUS 3aJaud W ONPEACIECHUS
MOJIXOIAIINX JIJISl PEIICHUS 3a7a9 U3y4E€HHBIX METO/IOB WU MX KOMOWHAIIHIA,

®  XapaKTepU30BaTh MPOU3BEICHUSA MCKYCCTBA C YUYETOM MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN B MPUPOJE, UCIOIB30BATh MATEMATHYECKUE 3aKOHOMEPHOCTH B

CaMOCTOATCIbHOM TBOPYCCTBC.

Conepxanne yueOHOro npeamera «_AJuaredpa_»

ConepkaHne KypcoB MaTeMaTHKU 5—6 KJaccoB, anreOpbl U reoMeTpuu 7—9
KJIACCOB OOBEIMHEHO KaK B HCTOPUYECKH CIIOKHBIIHECS JIMHUH (YUCIOBasd,
anreOpanueckasi, TreoMeTrpuyeckas, (yHKIMOHaNbHAT W Jp.), TaK H B
OTHOCUTEIHHO HOBBIE (CTOXACTHYECKash JIMHUS, «peallbHas MaTeMaTHKay).
OTaenbHO PEICTAaBIICHBI JIMHUSI CEOKETHBIX 33]1a4, HICTOPUYECKas JIMHMUS.

JIeMeHThI TECOPHHU MHOZKECTB U MaTeMaTH4YeCKOM JIOTUKH

Cornacio ®I'OC ocHOBHOro 00mero o0pa3oBaHUs B KypC MaT€MaTHKH
BBeJIeH paszen «Jlorukay, KOTOphIid HE TpeIoiaraeT JOMOJTHUTEIbHBIX YacoB Ha
U3YYCHHUH ¥ BCTPAMBAeTCS B pPAa3jMYHbIE TEMbl KypCOB MaTEMaTUKH W
UHPOPMATUKH U TMPEABAPSCTCS 03HAKOMIICHHEM C 3JIEMEHTaMH TEOPUU MHOKECTB.

MHo:kecTBa ¥ OTHOIIIEHUS MEKIAY HUMHU

MHO)KGCTBO, xapakmepucmudecKoe CBOUCMBO MHoOotcecmea, OJICMCHT
MHOXCCTBA, nycnioe, KOHEUYHOE, OeckoHeuHoe MHOMCeCmeo. HOI[MHO)KGCTBO.

OTHoleHne MMPUHAAJIC)KKHOCTHU, BKJIIHOYCHUA, PABCHCTBA. DJIEeMEHTBI MHOXCCTBA,



CIOCOOBI 3aJlaHUsl MHOXKECTB, PACNO3HABAHUE NOOMHONCECME U DJeMEHMO8
HOOMHOCECME C UCNONIb308AHUEM KPY20o8 Diinepa.

Onepamm Haa MHOKECTBAMHU

[lepeceuenne u  OObEAMHEHWE MHOXECTB. Pasnocmv  mHodicecms,
oononnenue MHodcecmea. Mumepnpemayus onepayuti HAO MHOICECMBAMU C
noOMOWbI0 Kpy2o8 Jiepa.

JIeMEeHThI JOTHKH

Onpenenenue. YTBepkacHUsA. AKCHOMBI U TeopeMbl. Jl0Ka3aTeNbCTBO.
Jloka3zaTtenbCTBO OT MpoTHBHOro. Teopema, obOparHas naHHoOil. Ilpumep wu
KOHTpPIIPUMED.

Bricka3siBaHuA

NcTUHHOCTE W JIOKHOCTH  BbICKa3blBaHWsA. CroowcHble u  npocmule
gvickazviganus. Onepayuu HAO 6blCKA3LIBAHUAMU C UCNONIb30GAHUEM TOSUYECKUX

CBA30K. U, uiu, He. Ycnosnole evickazviearus (wwnﬂukauuu).

Conepxkanne Kypca MaTeMaTHKH B 7-9 Kiaccax

Aareopa

Yucaa

PanuoHanbHbIe YKcIa

MHOXECTBO palMoHaNbHBIX 4Yuceld. CpaBHEHHE palUMOHAJIbHBIX YHCEIL.
JleicTBUsL ¢ palMOHAJIBHBIMHU uuciaMu. [Ipedcmasnenue payuoHaibHO20 Yucla
0ecsimuyHol OpoobI.

HppaunonanbHbie Yucaa

[Tonsitue HPppaAlMOHAJIBHOIO 4YHCJIA. Pacrnio3naBanue HppanrOHAJIbHBIX

gucen. [Ipumepsl mokazaTenbcTB B anredpe. MppalmoHanbHOCTH YHCHA \,/E
IIpumenenune B reomerpuun. Cpaguenue uppayuonanvHvlx uucen. MHuodxcecmeo
0elicmeumenbHblxX Yucell.

TosxkaecTBeHHbIE IPe00pa3oBaHUA

YucJioBbie 1 O0yKBEHHbIE BHIPAKCHUSA



BelpaxxeHne ¢ nepemMeHHOW. 3HaueHuWe BoIpaxkeHus. IlogcraHoBka
BBIPA)KEHUI BMECTO MIEPEMEHHBIX.

Ilesbie BbIpakeHUus

Crenenb ¢ HaTypaJbHBIM TOKa3zaTeleM U ee cBoiicTBa. [IpeoOpazoBanms
BBIPQXEHUH, COAEPKAINX CTEIIEHU C HATYPAJIBbHBIM II0KA3aTEIIEM.

OpnHounen, MHorowieH. JleWcTBUS C OJHOWIEHAaMH W MHOIOYIECHAMU
(cmoxeHue, BbIUMTaHHE, YMHOKeHHE). DOpMysbl COKpalleHHOTO YMHOXKEHHMS:
pPa3HOCTh KBaJApPAaTOB, KBAJIpaT CyMMbI U Pa3HOCTU. Pa3nokeHuMe MHOrousjeHa Ha
MHOXXHUTEJIM: BBIHECEHHE OOIIero MHOMXHUTENS 3a CKOOKH, 2pynnuposka,
npumeHeHue @QOpMyn COKpaAweHHo20 YMHOXMceHus. Keadpamuwiti mpexuieH,
pasnodicenue Keaopamuo20 mpexuieHa Ha MHOXCUMeNU.

JIpoOHO-panioHAJIbHbIE BBHIPAKEeHUSA

Crenenp ¢ 1enbiM mokaszateneMm. lIpeoOpasoBanue ApoOHO-TMHEUHBIX
BBIPDAKECHUW:  CIIOKEHUE, YMHOXEHUE, JeleHHue. Aneebpauueckas Opoodb.
Jonycmumvle 3Hauenus nepemeHHvlX 6 OpPOOHO-PAYUOHANLHBIX BbIPANHCCHUSIX.
Coxpawenue aneeopauueckux opooei. llpusedenue ancebpauveckux opooei K
obwemy 3uamenamenio. [leticmeus ¢ aneeopauveckumu OpooOsIMuU. CILOdNCeHUe,
sbluUmMaHue, YMHOJCeHUe, OelleHue, 6036e0eHUe 8 CMeneHtb.

IIpeobpa3zosanue vipasiceHutl, cooeprHcauiux 3HaxK Mooyis.

KBangpaTHbie kopun

Apudmernueckuii KBaapaTHbBIM KopeHb. lIpeoOpa3oBaHuEe BBIPAKEHUI,
COZIEpKAIUX KBAJPATHBIE KOPHU: YMHOKECHHE, JECIECHUE, BBIHECEHUE MHOXKUTENS
U3-TI0J1 3HaKa KOPHS, 8HeCeHue MHONCUMes No0 3HAK KOPHS.

YpaBHeHUSA U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOHCTBA YHUCIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust



[lonsiTue  ypaBHEHMs] W  KOpHS  ypaBHeHUs. [Ipeocmaeénenue o
pasHocunvHocmu  ypaeuenuu. QOobaacmv onpeoeiieHus ypasHeHus (061acmo
00NYCmMUMbIX 3HAYEeHUL NepemMeHHOl).

JInHelHOEe YPaBHEHHE U er0 KOPHHU

Pemienne nMHEHHBIX ypaBHEHWU. Jluneunoe ypagHneHue ¢ napamempom.
Konuuecmeo kopmeti nuneunoco ypasnenus. Pewenue nuneiinvlx ypasHeHuii ¢
napamempom.

KBaapaTHoe ypaBHeHHE H €r0 KOPHHU

KBagpatHele  ypaBHEHHS. Hemonnble  KBagpaTHble  ypaBHEHMS.
JIMCKpUMUHAHT KBajJpaTHOro ypaBHeHus. dopmyna KOpHEW KBaJApaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peiienue
KBaJIPATHBIX YpPaBHEHUI:UCITONB30BaHUE (OPMYJIBI 1T HAXOXKICHUS KOpHEH,
epaghuveckull Memoo peuwleHuss, pazlodiceHue Ha MHOMCUmenu, noobop KopHell c
ucnonvzosanuem meopemvl Buema. Konuuecmeo xopheu Kk6aopamnoz2o ypasHeHus
8 3asucumMocmu om e2o ouckpumunauma. bukeaopamnuvie ypasnenus. Ypasnenus,
c800UMble K TUHEUHbIM U KaopamHuviM. Keaopamusie ypagHeHUs ¢ napamempom.

/{po0HO-panoHaIbHbIE YPABHECHUSA

Pemenne mpocredmux ApoOHO-TMHEHHBIX YpaBHeHUH. Peutenue 0pobHO-
PAYUOHATIbHBIX YPAGHEHULL.

Memoovl pewienus ypagHeHuii:. Memoobl PABHOCUNILHLIX NPeoOpa308aHuUl,
Memoo 3amMeHbl NnepeMeHHoU, 2paguueckuii memoo. Hcnonvzosanue ceoucme

@dyuKyul npu peueHuu ypagHeHul.

Ipocmetiwue uppayuonanvhvie ypaguenus suoa (/T (x) =a, \/ f(x)= \/g (x).

Vpasnenus euda X" = a.Ypasrenus 6 yenvix uuciax.

Cucremsbl ypaBHEeHUH

YpaBHeHHE C JBYMs IIEpEMEHHbIMU. JIMHENHOE ypaBHEHHE C JBYMs
NepeMEHHBIMU. [Ipamas xax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS
¢ 08YMsl nepeMeHHbIMU.

IlonsTHE cucTemMbl ypaBHEHUN. Penienue cucteMsl ypaBHEHHM.



MeTozbl perieHrs CUCTEM JIMHEWHBIX ypaBHEHUU C JABYMs NEPEMEHHBIMU:
epaghuveckutl Memoo, Memoo ClONHCeHUs, METOJI TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBbie HepaBeHcTBAa. (CBOWCTBAa YMCIOBBIX HEpaBeHCTB. IIpoBepka
CIIPaBEIJIMBOCTA HEPABEHCTB MPH 33JJaHHBIX 3HAYEHUSIX TE€PEMEHHBIX.

HepaBencTBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Qb1acmo
onpeoenenusi HepaseHcmaea (001acms OONYCMUMBIX 3HAYEHUL NePeMEHHOL).

Pelienue TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keadpamHvix
HEepaseHCcmea: UCNOb308aHUe CBOUCME U 2pagurka KeaopamuyHou QyHKYuu,
Memoo UHmMepeanos. 3anucy peuieHusi KeaOpamHo20 HepaseHCcmad.

Pewenue yenvix u  OpoOHO-payuUOHANbHLIX — HEPABEHCME  MemoOoM
UHMEPBANoa.

CucremMbl HEpABEHCTB

CucTtemMbl HEPABEHCTB C OJTHOW MepeMEHHOM. Pellienre cucteM HEpaBEeHCTB C
OJTHOM TIEPEMEHHOM: JIMHEWHBIX, Kgaopamubix. V300pakeHne pelieHus] CUCTEMbI
HEPABEHCTB HA YMCJIOBOM MPSIMOM. 3aMKUCh PEIIEHUSI CUCTEMbI HEPABEHCTB.

DyHKIUU

IHousitue pyHKUMU

JlekapToBbl KOOpAMHATHI Ha IIOCKOCTH. DopmupoOBaHKWE NMPEACTABICHUN O
METaNpeMETHOM TMOHSITUU «KOOpAMHATh». CnocoObl 3amanust GYHKIMH:
aHAMTUYECKUM, rpaduueckuit, Tabmuunbii. [padux ¢yakmun. Ilpumepsr
GYHKIIUNA, TONMy4aeMbIX B TIPOIECCE WCCIAEAOBAHMS PA3JIUYHBIX PEaTbHBIX
IIPOIIECCOB M pelieHus 3anad. 3HaueHne QpyHkiuu B Touke. CBolicTBa (DyHKIIHIA:
o0JacTh  OmMpeneTeHus,  MHOXKECTBO  3HAYEHWUW,  HYJIH,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA,  YeMmHOCHb/HeuemHOCmy, TPOMEXKYTKH  BO3pacTaHus U
yObIBaHMsI, HAaMOOJIbIIIEe U HaUMEHbIlee 3HaueHus. MccnenoBanue GyHKIMM 110 ee
rpadukKy.

lIpeocmaenenue 06 acumnmomax.



Henpepuvisnocmv pynxkyuu. Kycouno 3adannvle pyHkyuu.

Jluneiinas ¢pyHKIUA

CaolicTBa 1 rpapuk JUHEWHON (QYHKUHUH. YTIOBOM KOA()(PUIMEHT MPSIMOM.
Pacmonoxenue rpaduka JTMHEHHONW (PYHKIIMA B 3aBUCUMOCTH OT €€ YTIIOBOTO
ko3 dunmenTa U cBoOOMHOTO wieHa. Haxoowoenue Kosp@uyuenmos nuHelHou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXONHCOEHUE NPAMOU yepe3 08e MOUKU C
3A0AHHbIMU KOOPOUHAMAMU, NPOXONCOeHUe NPAMOU yepe3 OAHHYI MOYKY U
napanieibHou OAHHOU NPSIMOU.

KBagparnunas ¢gpyHkuus

CroiictBa u rpaduk KaapatuuHod (yHkuuu (mapadona). [locmpoenue
epaghuxa keaopamuyrou hyukyuu no mouxam. Haxoxaenue Hynel KBaapaTUIHOM
GYHKUMU,  MHOXMCECm8a  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCHOAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCHIU.

OOpaTHasi NPONOPUUOHAIBHOCTD

. k
CaoiicTBa PYHKINH y = K y=_ ['unepOomna.
X

I'pagpuxu ¢ynkyuii. Ilpeobpaszosanue epagurxa Gynkyuu y= f(x) 01

NOCMpOeHUsl 2papurKos yHKyull 6U0d y — af (kx-+b)+c -

Tpacpuu gpynicyuil y=a+ﬁ, y =X y=3%s y=|x-

IHoc/ienoBaTeIbLHOCTH M MPOrPeCcCHH

YucaoBas MTOCJIEJOBATECIbHOCTb. [Tpumepsl YHCJIOBBIX
nocJieIoBaTeNIbHOCTEN. beckoHeuHble TmocienoBaTeNbHOCTH. Apudmernyeckas
mporpeccus u ee cBoicTBa. ['eoMerpuueckas nporpeccusi. opmyna oowezo uiena
U cymmovl N Nepevix 4leH08 apuhmemuueckou u 2eoMempudecKoll npocpeccull.
Cxooswascs ceomempuueckas Npo2peccus.

Pemienne TeKCTOBBIX 3324

3agaum Ha Bce apupMeTHYECKHE TeHCTBUSA

Pemenne TeKCTOBBIX 3adau apudmeTudeckuMm crocoboM. Mcrmonab3oBaHue
TaOJIUIl, CXEM, YEPTEIKEH, IPYruX CPEACTB MPEACTABICHHS JaHHBIX MPU PEIICHUN

3aJa4u.



3aaum Ha ABUKEHHE, PA00TYy M MOKYNKHU

AHaJIN3 BO3MOXXHBIX CUTYallMil B3aUMHOI'0 PACTIOIOkKEHU O0BEKTOB MPU UX
JBU>KEHUH, COOTHOIIEHUSI 00BEMOB BBITIOJIHSAEMBIX PaOOT MPU COBMECTHOM padoTe.

3agauM HA YaCTH, J0JIU, POIEHTHI

Pemrenrie 3a7ay Ha HaAXOXKJEHME YacTH YMCIA W YUCla MO €ro 4acTu.
Pemenne 3amau Ha mpoueHTsl U Aoiu. [IpruMeHeHue Nmponopuuii Mpu pelieHuH
3ajad.

Jloruyeckue 3a1aqyu

Pemenue noruueckux 3anad. Pewenue jnocuyeckux 3a0ay ¢ HOMOUBIO
epacghos, mabauy.

OcHOoBHBbIE MeTOAbl PpelleHUus] TEKCTOBBIX 3aaa4: apuPpMETHUECKU,
anredpanyeckuii, nepedop BapuaHTOB. [lepsuunvie npedcmaenenuss o Opyaux
Memooax peuienus 3a0ay (2eomempuieckue u epaguyeckue memoowl).

CraTtucTika M Teopusi BepOosiITHOCTEMH

Crarucruka

Tabmuunoe wu rpaduueckoe TMpeaCTaBICHUE JdaHHBIX, CTOJOYaThle U
KPYroBbl€ JuarpaMmbl, rpaduku, MPUMEHEHHWE auarpaMM H TpaduKOB IS
OMKCAHMS 3aBUCUMOCTEH pEaJbHBIX BEJIIMYWH, H3BJICUEHUE HHPOPMALUU U3
Tabaun, auarpaMMm U rpadukoB. OnucaTelbHbIE CTAaTUCTUYECKHE IOKa3aTelu
YUCJIOBBIX HAOOpOB: cpeaHee apudMeTHuecKoe, Mmeduana, HaubOobIIee Hu
HauMeHblIee 3HaueHUsl. Mepbl pacceuBaHus: pa3Max, OUCHEepCUs U CIaHoapmHoe
OmMKIOHEeHUe.

CnydaitHasi U3MEHYUBOCTh. M3MEHUYMBOCTH TIpu U3MepeHUusix. Pewarowue
npasuna. 3akOHOMEPHOCMU 8 USMEHYUBBIX GeTUUUHAX.

Curyyaiinbie cOObITHSA

CrnyuyaiiHbIe OMBITHI (IKCIIEPUMEHTHI), dJI€MEHTApHbBIE CIIy4ailHble COOBITHS
(ucxonpl). BepositTHocTu anemeHTapHbIX COOBITUH. COOBITHUST B CIy4aiHBIX
AKCIIEPUMEHTAX M OJaronpusITCTBYIONIME dJEeMEHTapHbIe cOObITHS. BeposTHOoCTH
CIy4aiiHbIX COOBITUNA. OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Knaccuueckue BCPOATHOCTHBIC OIIBITBI C HCIIOJb30BAHUEM MOHCT, KY6I/IKOB.



lIpeocmasnenue cobvimuii ¢ nomowwto ouazpamm Jinepa. lIpomusononodicuvie
coovimus, o00OveOuHeHue U nepeceyeHue coovimuli. Ilpasuno cnodcenus
seposmuocmeti. Cuyuatinviii 6vloop. Ilpedcmasnenue 3kcnepumenma 6 6uoe
oepesa. Hezasucumvie codOvimus. Ymuoowcenue eepoamHocmeli He3ABUCUMbBIX
coovimuii. Ilocnedosamenvuvle Hesagucumvie ucnoimanus. llpencraBieHue o
HE3aBUCUMBIX COOBITHSIX B )KM3HHU.

dnemenmovlt KOMOUHAMOPUKU

IIpasuno ymmuoowcenus, nepecmanogxu, axkmopuan uucia. Couemanus u
yucno covemanui. @opmyna yucna covemanuu. Tpeyeonvnuk Ilackans. Onvimsi ¢
OONLUWUM  YUCTIOM PABHOBO3MONCHBIX INeMEHMApPHbIX cobvimutl. Beiyucnenue
8eposmHOCmell 8 ONLIMAX C NPUMEHEHUeM KOMOUHamopHulx ghopmyn. Mcnetmanus
bepnynnu. Yenex u meyoaua. Beposmmocmu cobvimuii 6 cepuu uUCnbimauuil
bepuynnu.

Cnyuaitnole genuuunvl

3HaKkomcmeo co  CHYYAUHBIMU  BETUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CIYYAUHbIX BEUYUH. Pacnpedenenue eeposmuHocmell.
Mamemamuueckoe  oocuoanue. Ceolicmea MamMemMamuyecko20  OHCUOAHUSL.
llousmue o 3axone 6Gonvwux uucen. HMzmepenue eepoamuocmeti. [Ilpumenenue
3aKOHA OONbWUX YUCEN 8 COYUONO2UU, CMPAXO08aAHUU, 8 30pPABOOXPAHEHUMU,

obecnevyenuu 6e30nacHocmu HacealeHus 6 llpe3€bl'—laﬁHle cumyayusix.

Copep:xanne Kypca MaremMatuku B 7-9 kiaaccax (yriyOJieHHbII
YPOBEHb)

Aareopa

Yucaa

PanmnonajabHbIe YHCJIa

CpaBHeHUE pallMOHAIBHBIX uKcen. JIeldcTBUS ¢ panMOHAIbLHBIMUA YHUCIaMHU.
Koneunsie n 6eckoHeuHbIE necaTuuHble MpoOu. [IpemcraBienne panroHaILHOTO
YHCJia B BUJIE JECATUIHOU IpOOH.

HNppannonanbHbie Yuciaa



IlonsiTue wppaumMoHanpHOro uMcia. Pacno3HaBaHMe HPpPaALMOHAIBHBIX
yucen. JleMcTBUs C HppalMoHaIbHBIMU unciaMu. (CBOHCTBA JEHUCTBUH C
UppalMOHAIBHBIMA 4uciaaMu. CpaBHEHHE WPPALMOHAIBHBIX 4YHCEN. MHOXECTBO
JNEACTBUTEIIBHBIX YHCEN.

IIpencraBineHns 0 paCIIMPEHUSIX YUCIOBBIX MHOXECTB.

TosxkaecTBeHHBIE MPeo0pa30BaHUA

YucnoBble 1 0yKBEHHbIE BbIPAKEHUS

Belpaxxenne ¢ nepemMeHHOW. 3HaueHue BoIpaxkeHus. IlogcraHoBka
BBIPAKCHUN BMECTO IEPEMEHHBIX.

3akoHbl  apudmerndeckux  AeiictBui.  [IpeoOpazoBaHMsi  YHCIIOBBIX
BBIPAKEHUH, COAEPKAIIUX CTEIIEHU C HATYPAJIbHBIM U LIEJIbIM MTOKa3aTEIEM.

MHoro4JieHsbl

OpaHousieH, cTeneHb oAHoulieHa. JIeHCTBUS ¢ OJHOWIeHAMH. MHOIrOYJICH,
CTEMEHb MHOTOYIeHa. 3Ha4YeHUss MHorowieHa. JIelcTBHS C MHOTOUYJICHAMM:
CIOXEHUE, BBIUMTAHWE, YyMHOXEHHWe, jeneHue. I[IpeobOpa3oBaHue 11€70T0
BBIDQXKEHUSI B MHOrowieH. DopMysibl COKpAIlEHHOTO YMHOXEHMS: Pa3HOCTh
KBaJIpaTOB, KBaJapaT CyMMbl M pa3HocTU. Dopmynsl mpeoOpa3oBaHUs CYMMBI U
pa3HOCTH KyOOB, KyO CyMMBI W pa3HOCTH. PasnokeHre MHOrOuYJIeHOB Ha
MHOXUTEIU: BBIHECEHHE OOIIEr0o MHOXHTENS 3a CKOOKH, TPYIIHUPOBKA,
UCIIOJIb30BaHuE (OPMYJT COKPAIIEHHOTO YMHOXEHHS. MHOTOWIeHBl C OJHOMN
nepeMeHHOW. CTaHIapTHBIN BUJ MHOTOYJIEHA C OAHOW MEPEMEHHOM.

KBagpaTtHeiii TpexwieH. KopHau kBaapatHoro tpexwieHa. Pasmokenue Ha
MHOXXHTETH KBaJpaTHOro TpexwieHa. Teopema Bmera. Teopema, oOparnas
teopeme Buera. Bpiaenenue nosHoro ksaapara. PasmokeHue Ha MHOXHTENN
CrIocoOOM BBIJICIICHUS MTOJTHOTO KBApaTa.

IHonsiTHe TOXKAECTBA

ToxnectBenHoe mpeoOpa3zoBanue. [lpencraBieHue o TOXKAECTBE Ha
MHOKECTBE.

/Apo0HO-paniuoHa/IbHbIE BbIPAKEHUS



Anrebpandeckas ApoOb. IIpeoOpazoBaHusi BBIpAKECHHH, COJACPKAIINX
CTENEHH C LIETbIM MoKa3areneM. JlonmycTuMble 3Ha4Y€HUS MEPEMEHHBIX B JIPOOHO-
panMoHaNIbHBIX BeIpakeHusAX. CokpaunieHue anredpanueckux npodei. [Ipusenenue
anrebpandeckux apoOeit k obmeMy 3HameHareno. [{eficTBus ¢ anredpandecKumu
IpOOSIMU: CIOKEHNE, YMHOKEHHUE, JEIICHUE.

IIpeoOpazoBaHue BhIpAKEHUM, COAEPKAIIUX 3HAK MOIYJIS.

HppanuonanbHbie BbIPAKEHUA

ApubdmMernyeckuii  KBajpaTHbIA  KopeHb.  JlomycTuMble  3HaueHUSA
NEPEMEHHBIX B BBIPAKECHUSIX, COAEPKAIIMX apu(pMETUYECKre KBaIpaTHbIe KOPHHU.
[IpeoOpazoBaHue BbIpaXXEeHH, COAEPKAITUX KBAPATHBIE KOPHHU.

Kopuu n-pix creneHei. JlomycTumble 3HA4€HUST IIEPEMEHHBIX B
BBIPAKEHUAX, COJAEPKAIUX KOPHU N-bIX creneHel. [Ipeodpa3zoBanue BbIpakeHUH,
COZIEpIKAIUX KOPHU N-BIX CTEIIEHEM.

Crenenb c panuoHaJIbHBIM MOKa3zareneMm. [IpeobGpasoBaHue BBIpaKEHUH,
COJZIEpIKAILUX CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM.

YpaBHeHus

PaBencrBa

UucnoBoe paBeHCTBO. (CBONCTBA YHUCIOBBIX pPABEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust

ITonsatne ypaBHeHMss W KOpHA  ypaBHeHusa. lIpeacrasienue o
PABHOCWJIBHOCTH YPAaBHEHUM U YPABHEHUSX-CIIEICTBUSAX.

IlpencraBienrne O pPaBHOCWIBHOCTM Ha MHOXKeCTBE. PaBHOCHIIBHBIE
npeoOpa3oBaHus ypaBHEHHI.

MeTtoabl peieHus: ypaBHEeHUI

MeTonbl paBHOCWIBHBIX MPEOOpPa30BaHMIA, METOJl 3aMEHBI TMEPEMEHHOM,
rpaduyeckuit  meroi. lcromp3oBaHue CBOWCTB (YHKIMHA TpU  peIIeHUU
YpaBHEHHI, HCTIOJIb30BAHHUE TEOPEMBbI BueTa 1Jisi ypaBHEHUI CTEIIEHH BBILIE 2.

JIuHeiiHOe ypaBHEHUE U er0 KOPHHU



Pemrenne JnMHENHBIX ypaBHEHUM. KoOJIM4ecTBO KOpHEW  JIMHEHHOTO
ypaBHEHUsA. JINHEMHOE YpaBHEHUE C ITAPAMETPOM.

KBaapaTtHoe ypaBHeHHE U er0 KOPHH

JINCKpUMHUHAHT KBAaAPAaTHOrO ypaBHEHHs. DopMyrna KOpHEH KBaJIpPaTHOTO
ypaBHeHUsd. KoanuecTBO JEWCTBUTENBHBIX KOPHEM KBAJIpPaTHOTO YPaBHEHHS.
Pemenue kBagpaTHBIX ypaBHEHM: TpaUUeCcKuil METO/I pEIeHusI, UCTIOh30BaHUE
(GopMyJibl 111 HAXOXKJIEHUSI KOPHEH, pa3iokKeHHe Ha MHOXKHUTEIH, TOJ00p KOpHE
C MUCIIOJb30BaHUEM Teopembl Buera. bukBagpaTHble ypaBHEHUs. Y paBHEHUS,
CBOAMMBIC K JIMHEWHBIM W KBaJpaTHbIM. KBajpaTHOE ypaBHEHHE C NapaMETpPOM.
Pemienne mnpocrenmmx KBaJpaTHBIX YpaBHEHUM C nlapaMmerpaMu. PeuieHue
HEKOTOPBIX TUIIOB YPAaBHEHUH 3 U 4 CTEIICHU.

JIpoOHO-panoHAIbHbIE YPABHEHUA

Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUH.

IIpocreiimiue UppanUOHAJbHbIE YPAaBHEHUS  BHJA: Jf(x):a;

JT(¥) =Ja(x) Vf (x) = aVf (x)Vg (x)m X pelleHHE. Pemenne
MppalMOHANILHEIX YpaBHEHUM Bua /f (x) =g(x).

Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYMsI IEPEMEHHBIMU. PelieHne ypaBHEHHM B LIEJIBIX YHCIIAX.
JIluneitHoe ypaBHEHHE C JBYMs NepeMeHHbIMU. [paduueckas HHTEpIpeTaIs
JIMHEWHOT0 YPaBHEHUS C JBYMS IIEPEMEHHBIMU.

[IpencraBnenue o rpaduueckoil HHTEpPIIPETAUUA POU3BOIILHOTO YPaBHEHHUS
C IBYMsI IEPEMEHHBIMH: JIMHUH HA TIJIOCKOCTH.

IlonsTHE cucTemMbl ypaBHEeHUU. Pemienne cucreM ypaBHEHUN.

IIpencraBinenune 0 paBHOCWIBHOCTHA CUCTEM YPAaBHEHHUIA.

Mertonbl pelIeHusI CUCTEM JIMHEWHBIX YPABHEHUU C ABYMsI NEPEMEHHBIMU
rpa@uueckuii MeToJl, METOJ CIIOXKEHMs, METOJ TMOACTaHOBKU. KoimuecTBo
pElIeHN CHUCTEMBI JIMHEHMHBIX ypaBHEHUH. CHcTeMa JUMHEWHBIX YpPAaBHEHHUM C

napaMeTpom.



CucTemMbl HETMHEWHBIX YpaBHEHUN. METObI PEMIEHUSI CUCTEM HEITUHEWHBIX
ypaBHEHU. MeToa AeleHus, METO 3aMEHBI TepeMEHHbIX. O THOPOHBIE CUCTEMBI.

HepaBencrBa

UucnoBsie HepaBeHcTBAa. (CBOWMCTBA 4YHCIOBBIX HepaBeHCTB. I[IpoBepka
CIIPaBEIMBOCTU HEPABEHCTB TP 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepeMenHoil. CTporue © HECTPOTHE€ HEPaBEHCTBA.
JlokazarenbCTBO HEpAaBEHCTB. HepaBeHCTBa 0 CpeaHUX U1 IBYX YUCEIL.

ITonsTHE O pemeHnn HepaBeHCTBA. MHOXKECTBO PELICHUI HEPAaBEHCTBA.

IIpencrasienue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeHOe HEPABEHCTBO M MHOXKECTBA €ro pelieHuid. PerieHne JIMHEWHbIX
HepaBeHCTB. JIMHetHOe HEPABEHCTBO C MTapaMETPOM.

KBanparHoe HepaBeHCTBO MW €ro penieHusd. PemieHne KBaJIpaTHBIX
HEPaBEHCTB: UCIIOJIL30BaHUE CBOMCTB U rpadvka KBaJApaTUUHOW (PYHKIIUU, METOJ
MHTEPBAJIOB. 3aIlMCh PEUICHUS KBAIPATHOTO HEPABEHCTRA.

KBagpaTHOE HEPAaBEHCTBO C MAPAMETPOM U €T0 PEIICHUE.

[Ipocreiine uppanvoHaIbHbIE HEPABEHCTBA BHJIA: ,/f (x)>a; NE (x) <a;

\jf(x)>\jg(x)\/f(x) > q.

OO0600ITIeHHBIN METO MHTEPBAJIOB JJIsI PEIIICHUSI HEPABEHCTB.

CucreMbl HEpaBEHCTB

CucTtemMbl HEPABEHCTB C OTHOM MepeMEHHOM. Pellienre cucteM HEPaBEHCTB C
OJTHOM  TEPEeMEHHOW:  JIMHEWHBIX, KBaJpaTHBIX, JIPOOHO-PAIMOHAIBHBIX,
UppalroHaNbHBIX. M300pakeHne penieHusi CUCTeMbl HEPaBEHCTB Ha YHCIIOBOMN
MPSIMOM. 3alUCh PEIICHUS CUCTEMbI HEPABEHCTB.

HepaBencTtBo ¢ 1Bymsi mnepeMeHHbIMH. [IpencraBiieHHe O peElIEHUU
JMHEHHOT0 HEPaBEHCTBA C JBYMs MepeMeHHbIMU. ['paduueckas MHTEpHpeTanus
HEpPaBEHCTBA C JIBYMsI NEpPEeMEHHbIMU. ['paduueckuili METONl penieHUs CHUCTEM
HEPABEHCTB C JBYMsI ITIEPEMEHHBIMU.

DOyHKUNHA

IousiTHe 3aBHCHUMOCTH



[IpssMmoyronbHass cucremMa KoopawHat. DopMHUpOBaHUE TPEICTABICHUN O
METanpeIMETHOM MTOHSATHU «KOOPAUHATHI». [ paduk 3aBUCUMOCTH.

DOyHKUMSA

CrocoOb1 3amanust (DYHKIMI: aHATUTUYECKUN, TpadUdecKuid, TaOIWIHBIMN.
I'padux pysxmuu. [Ipumepsr QyHKIHMI, MONTydaeMBbIX B MPOIECCE HCCIICTOBAHUS
Pa3IUYHBIX MPOIECCOB M pelIeHHs 3a1a4. 3HaueHne GyHknuu B Touke. CBocTBA
byHKIMA: 00JacCTh OIpeAeNeHNs, MHOXKECTBO 3HAYEHUW, HYJH, MPOMEKYTKHU
3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTh, BO3paCTaHUE U YObIBAaHUE, TPOMEKYTKHU
MOHOTOHHOCTH, HauOoOJblllee ¥ HaUMEHbIIEEe 3HAUYECHHUE, TEPUOJAUYHOCTD.
UccnenoBanre pyHKIUMU 10 €€ rpaduKy.

Jluneiinas ¢pyHKIUA

CpoiictBa, rpaduk. VYrioBoil kodp¢uuueHt npsmon. Pacnonoxenue
rpaduka TMHEHHONW (PYHKIIMU B 3aBUCUMOCTH OT €€ KO3(P(PUIIUEHTOB.

KBaagparuunas ¢pyHkums

CaotictBa. Ilapabona. Iloctpoenme rpaduka KBagpaTHUHON (YHKIIUU.
[Tonoxenue rpaduka KBaApaTUYHOM (QYHKIMM B 3aBUCUMOCTH OT €€
ko3¢ dunerToB. Mcnonb3oBaHue CBOMCTB KBAAPATUYHON (PYHKITUU JIJIST pEIICHUS
3a/1ay.

OoOpaTHast IPONOPUMOHAIBHOCTD

k

CpoiictBa  (QyHKIIUU y:K}’ = ['unepbona. IlpencraBienne 00
X

aCUMITOTAaXx.

CreneHHasi pyHKIUA C MOKa3arejeM 3

CaotictBa. KyOnueckas napabomna.

DyHKUUA y — /x, y=23x, y=|x|-Ux cBoiictBa u rpapuku. Crenennas
(GYHKIHS ¢ TOKa3aTenaeM cTereHu oonplie 3.

[IpeobpazoBanue rpadgukoB GyHKIHMI: TapaIebHBIN TEPEHOC, CHMMETPHS,
pacTspKeHue/cxKaTue, OTpakeHue.

[IpencraBienue o B3aMMHO OOPATHBIX (PYHKITUSX.



HenpeprsiBHOCTh PyHKIIMM U TOYKH pa3pbiBa GyHKIMH. KycodHo 3a1aHHbIC
GyHKIUY.

IHocienoBaTeIbHOCTH M MPOIPECCHH

Yucnosas MOCJIEAOBATENBHOCTb. [Ipumepsl. beckoneuHnslie
MOCIICIOBATEIBHOCT.  ApudMerndueckass Tporpeccuss ©W €€ CBOMCTBa.
['eomerpuueckas nporpeccus. CyMMUpPOBaHUE TEPBBIX WICHOB aprU(PMETHIECKON
U TreoMeTpuyeckord mnporpeccuid. Cxonsiiascs TreoMeTpuyeckass MPOrpecCusl.
Cymma cXOndIIeics TreoOMETPUYECKON TMporpeccuud. ['apMOHWUYECKUW Pps.
PacxoguMocTh rapMOHUYECKOTO psjia.

Meron MmaTeMaTHYeCKON MHIYKIIMH, €ro IPUMEHEHHUE sl BbIBOJA (POpPMYIL,
JI0KA3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEIICHUS 3a]1a4 Ha JIETUMOCTb.

Pemienne TeKCTOBBIX 33124

3amaum Ha Bce apumMeTHYeCKUE NeCTBUSA

Pemenue TEeKCTOBBIX 3a7au apupMeThyeckuMm crocodom. Mcmnonb3oBaHue
Ta0JIHII, CXEM, YePTEKEH, TPYruX CPEACTB MPEACTABICHUS JAHHBIX TP PEIICHUU
3a7ja4u.

Pemienne 3agau Ha ABMKEeHHE, pa00Ty, MOKYIIKH

AHanu3 BO3MOXHBIX CUTYallMi B3aUMHOT'O PACIIONIONKEHUSI 00OBEKTOB MIPH UX
JIBIDKCHHUH, COOTHOIIIEHUS 00BEMOB BBINOJIHAEMBIX PaOOT MPU COBMECTHOM padoTe.

Pemrenue 3aga4 Ha HaX0KIAEHHE YACTH YUCJIA U YUCJIA 110 €r0 YacTH

Pemienne 3amay Ha NPOUEHTHI, JO0JM, MPUMEHEHUE MPONOPUUN TIpHU
pelIeHnu 3a1ay.

Jloruyeckue 3aga4u

Pemienne normueckux 3agad. PemeHue JornyeckWx 3ajJad C MOMOIIBIO
rpadoB, TaOIHIIL.

OcHoOBHbBIE MeTOABbI pelIeHHsI 3a1a4

Apudmernyeckuii, anredpanueckuii, mnepedop BapuaHToB. I[lepBuUUHbBIE
NpPENCTaBICHUs O JIPYTUX METOoJax pelieHus 3anad (TeoMeTpudecKkue u
rpaduyecKrue METO/bI).

CraTucruka u TEOpUs BepOHTHOCTeﬁ



CraTrucruka

Tabnmuunoe u rpaduueckoe TMPeACTaBICHUE JaHHBIX, CTOJOYAaThIE U
KPYroBbl€ JHMarpamMmbl, HW3BJIEYEHHE HYXHOW HH(PopManuu. Jluarpammel
paccenBaHus. OnucarenbHble  CTaTUCTUYECKUE  ITOKa3aTEINH: cpenHee
apudmMernyeckoe, MeauaHa, HauOOJbIIee M HAUMEHBIIEE 3HAUYCHUS YHUCIOBOTO
HaOopa. Ortkionenue. CrydvaiiHble BbBIOpochl. Mepbl paccenBaHMs: pa3Max,
JUCIIEPCHUs U CTaHAAapTHOE OTKJIOHeHHe. CBOWCTBA CpeHero apupMeTu4eckoro u
nucriepcun. CiiyyaliHasgs HW3MEHYHMBOCTb. VI3MEHUHMBOCTH TIPH  HU3MEPEHHUSIX.
Pemaronue npaBusia. 3akOHOMEPHOCTH B U3MEHUYUBBIX BEJIMYMUHAX.

CiyuyailiHble ONBITHI U CJIy4YaiiHble COOBITUSA

Cnyuaiinble OMNBITHI (3KCIIEPUMEHTHI), JIEMEHTAPHBIE ClydailHble COOBITHS
(ucxonpl). BeposTHocTH 3nemMeHTapHbIX COObITUH. COOBITHS B  CIy4alHBIX
AKCIIEPUMEHTAX M OJaronpHsTCTBYIOUIME 3JIEMEHTapHble coObITUS. BeposarHocTH
CIly4aiiHbIX COOBITHI. ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Krnaccuueckne BEpOSTHOCTHBIE OIBITHI C HCIOJIB30BAHUEM MOHET, KyOHKOB.
[IpencraBnenre COOBITHII C MOMOIIBIO AuarpamMm Oiiepa. [IpoTuBoOMOIOXKHbBIE
coObITHS, OObEeNMHEHHEe U TMepecedeHue coObiTuil. [IpaBwino  croxeHus
BepostHocTer. Cryualinbeiii BIOOp. HezaBucumsblie coObiTud. [locnenoBarenbHbie
HE3aBUCHUMbIE HCHbITaHUA. [lpencraBieHue HJKCIIEpUMEHTAa B BUAE JEpPEBa,
YMHOXEHUE BeposATHOCTeH. McnblTaHuss [0 IEepBOro ycmexa. Y CJIOBHas
BEPOATHOCTL. DOpMYyIia IMOJIHON BEPOSTHOCTH.

JieMeHTbl KOMOMHATOPUKH U McnbITaHus bepHy/uin

[IpaBuno yMHOXEHUS, NEpecTaHOBKH, (akropuan. CoyeTaHuss U YHUCIO
coueranuid. Tpeyrompauk [lackams w OwHOM HproToHa. OWBITEI C OOJBITUM
YHCIIOM PAaBHOBO3MO>KHBIX 3JIEMEHTAPHBIX COOBITHI. BhIunciienne BeposTHOCTEH B
OMBITaX C MPUMEHEHHEM DJIEMEHTOB KoMmOuHaTtopuku. Hcmeitanus beprynmu.
VYcnex u Heynada. BeposiTHocTH cOOBITHI B cepuu UCTIbITaHU bepHym.

I'eomeTpuyeckass BepoATHOCTH

Cnyuaiinblii BBIOOp TOYKM M3 (UTyphl Ha IJIOCKOCTH, OTpe3Ka W AYrU

okpyxHOCTH. CiTy4ailHbIi BHIOOP YKCIIa U3 YUCITOBOTO OTPE3Ka.



CayuaiiHble BeJJUYHHbI

JluckperHass cilydaiiHass BEJIMYMHA W PACHpPENECICHUE BEPOSITHOCTEM.
PaBHOMEpHOE nHCKpETHOE pacmpeneneHue. l'eoMeTpudeckoe pacrpeneneHue
BepossTHOCTeU. Pacnpenenenne bepnymm. buHOMHManpHOE pacnpeneneHue.
He3aBucumele caydailinple BenuuuHbl. CIIOKEHUE, YMHOXKEHHE CIIy4alHbIX
BEJIMYMH. MaTeMaTHYeCKOE 0XKHUJIAHUE U €r0 CBOWMCTBA. [[ucmepcust u cTaHgapTHOE
OTKJIOHCHUE CIy4alHOW BEJIWYMHBI, CBOMCTBA aucrepcuu. Jlucnepcus yucia
ycrnexoB B cepuu ucnbeiTanuii bepuymin. IloHaTtue o 3akoHe OOJIBIIMX YHCET.
N3mepennie BeposITHOCTEH M TOUHOCTh u3MepeHus. [Ipumenenune 3akoHa OONbIINX
yycell B COLMOJOTMH, CTPAaxOBaHWUHU, B 3JPaBOOXPAHEHUHU, OOECIEUYECHUU

0€30MacHOCTH HACEIEHUs B YPE3BbIYANHBIX CUTYalLIHSIX.

TemaTnyeckoe IVIaHUPOBAHKME Y4eOHOI0 IpeaAMeTa «Aredpar»
Auareopa 7 kiacc

I'ox 00yyenus — 1

Bcero 105 gacos

KonTposnbubie padotsl — 11 mr

Ne Tema KouunvecTBo B ToM uucie k/p
4acoB
1 BripaxxeHusi, TOX1ecTBa, 22 2
ypaBHEHUS
2 DyHKITUN 11 1
3 CrerneHb ¢ HaTypalbHbIM 11 1
MoKasaresieM
4 MHoOrouJseHbl 17 2
5 DopMyJbl COKPAIIEHHOTO 19 2
YMHOKECHHUS
6 CHCcTeMBbl IMHCHHBIX 16 1
YpPaBHECHUI
7 IToBTOpEHUE 9 2
Uroro: 105 11

Auareopa 8 kiacc

I'ox oOyueHus — 1

Bcero 105 yacos
KonTponbsHbie pabotsl — 11 1t




Ne Tema KoumnuectBo B ToMm uucie k/p
4acoB
1 PanmonanbHbIe T1podH 23 2
2 KBagpaTHbie KOpHU 19 2
3 KBanpatHsie ypaBHEHHUS 21 2
4 HepaBeHctBa 20 2
5 CreneHs ¢ LENIbIM 14 1
MoKazaresneM. DJIEMEHTHI
CTaTUCTUKHU
6 IToBTOpEeHUe 8 2
Uroro: 105 11
Auaredpa 9 kiacc
I'ox 00yuenus — 1
Bcero 102 yaca
KonTponsHbie paboTsl — 9 1T
Ne Tema KouauyectBo B Tom umciie k/p
4acoB
1 Ksanpatnunas GyHkims 22 2
2 VYpaBHEHUS U HEPABEHCTBA C 14 1
OIHOU MEPEMEHHOMN
3 VYpaBHEHUS U HEPABEHCTBA C 17 1
JBYMS TIEPEMCHHBIMU
4 Apudmernueckas u 15 2
reOMETpUIECKas MPOTPECCUU
5 DneMeHTbl KOMOMHATOPUKH U 13 1
TEOPUU BEPOSITHOCTH
6 [ToBTOpEHNUE 21 2
Uroro: 102 9




IHoypouHo-TeMmaTHYecKoOe NJIAHUPOBAHUE.

IIpunoxenue

Auareopa 7
Ne Tema ypoka
BbipakeHnsi, TOXK1eCTBa, YPABHEHHsI. 224

1 Bripakenus

2 BeipaskeHust

3 Bripaskenust

4 Bripaxxenust

3} Bripaxkenus

6 IIpeobpazoBaHue BBIpAKEHUN

7 [IpeoOpa3zoBaHu€e BBIpAXKEHHI

8 [IpeoOpa3zoBaHre BEIpAXKEHHI

9 IIpeobpazoBaHme BIpAKCHUIN
10 K/p Nel «Bripaskenusi, TOXK1€CTBa
11 YpaBHEHHS ¢ OAHOM TEPEMEHHOU
12 YpaBHEHUs ¢ OTHOM IEPEMEHHOM
13 YpaBHEeHHS C OTHOU MEPEMEHHON
14 YpaBHEHUS C OTHON NEPEMEHHOMN
15 YpaBHEHUS C OTHOM MEpEeMEHHOMN
16 YpaBHEHUS ¢ OIHOM MEPEMEHHOMN
17 YpaBHEHHS ¢ OAHOM TEPEMEHHOU
18 CraTucTHUeCKHe XapaKTePUCTUKH
19 CraTuCTHUECKHE XapaKTePUCTUKH
20 CraTtucTuyeckue XapakTepUCTUKU
21 CraTucTuyeckne XapakTepUCTUKH
22 K/p No2 «YpaBuenus»

@yuknum. 11y

23 DYHKIMYU U UX TpauKu

24 DYHKIMHU U UX TpaQUKU

25 DOYHKINKA U UX TpaduKu

26 OyHKINH B BX TpadyKu

27 DYHKIUYU U BX Tpaduku

28 Jluneitnas GyHkuus

29 Jluneitnas pyHKIUsA

30 Jluneitnas GyHKIUSA

31 Jluneitnas GyHkums

32 Jlunetinas QyHKIUSA

33 K/p Ne3 «Dynk1um»

CreneHb ¢ HATYpaJbHBIM NOKa3aTeaeM. 114

34

CreneHp U €€ CBOMCTBA




35

CrerieHp ¥ €€ CBOMCTBA

36 CreneHp U ee CBOMCTBA

37 CrerneHb U e€e CBOMCTBA

38 CrerneHb U ee CBOMCTBA

39 OHOWIEHEBI

40 OHOWIEHEBI

41 OIHOYIEHEBI

42 OIHOYWIEHBI

43 OIHOWIEHEI

44 K/p Ne4d 3a | momyroaue

MHorouwienbl. 174

45 CyMMa 1 pa3HOCTbh MHOTOUJICHOB

46 CymMma 1 pa3HOCTh MHOTO4JICHOB

47 CyMMa 1 pa3HOCTbh MHOTOYJIEHOB

48 [IpousBeneHue oJJHOUWIIEHA 1 MHOTOYWJICHA

49 IIpousBeneHne OHOWIEHA U MHOTOUYJICHA

50 [IpousBeneHne oTHOWICHA 1 MHOTOWICHA

ol [Ipou3BeneHne oHOUIEHA U MHOTOWICHA

52 [TpousBeneHne 0THOWICHA 1 MHOTOWICHA

53 [IpousBeeHne ofHOUIEHA U MHOT'OYJICHA

54 K/p Ne5 «MHorousieHb»

95 [Ipon3BeieHne MHOTOYJICHOB

56 [TpousBeneHNEe MHOTOWICHOB

57 [IponsBeneHne MHOrOWIEHOB

58 [TponsBeeHNE MHOTOWICHOB

59 [IpousBeieHNEe MHOTOUYJICHOB

60 [IpounsBeeHrne MHOIOWJICHOB

61 K/p Ne6 «IIpousBenenne MHOTOWICHOBY
@®opMyJibl COKPAILIEHHOT0 YMHOKeHHs1. 194

62 KBagpar cymmbl U KBaApaT pa3HOCTH

63 KBagpar cymmbl U KBaApaT pa3HOCTH

64 KBaapat cymMMbl U KBaJpaT pa3HOCTH

65 KBagpat cymmbl 1 KBagpat pa3HOCTH

66 KBagpaT cymMmbl 1 KBaJipaT pa3HOCTH

67 Pa3HocTh kBagpaToB. CyMMa U pa3HOCTh KyOOB

68 Pa3Hocth kBagpaTtoB. CyMMa U pa3HOCTh KyOOB

69 Paznocts kBagpaToB. CymMMa 1 pa3HOCTh KyOOB

70 Pasnocth kBagpaToB. CymMMa U pa3HOCTh KYOOB

71 Pasnocth kBagparoB. CymMMa U pa3HOCTH KyOOB

72 Paznocts kBagpaToB. CyMMa 1 pa3HOCTh KYOOB

73 K/p No7 «DopMyibl COKpAIIEHHOTO YMHOXKEHUS

74 [IpeoOpa3zoBaHue LENbIX BEIPAKEHUN

75 [IpeobpazoBaHuE 1ENIBIX BIPAKCHUN




76

IIpeoOGpazoBaHue 1EIBIX BEIPAXKECHHUI

77 [IpeoOpa3zoBaHue LENBIX BEIPAKEHUM

78 [IpeobpazoBaHue 1EJbIX BBIPAKEHUN

79 [IpeobpazoBaHue 1EJIbIX BIPAKCHUN

80 K/p Ne8 «IIpeoOpa3zoBaHue 1EIbIX BHIPAKEHUI
CucreMbl JIMHEHHBIX YPaBHeHM. 164

81 Jluneiinple ypaBHEHHsI C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI

82 JluHeliHple ypaBHEHHS C IByMsI IEPEMEHHBIMHU U UX CUCTEMBI

83 JluHeliHbIe ypaBHEHHsI C IBYMsI IEPEMEHHBIMU U UX CUCTEMBI

84 JIuHeitHble ypaBHEHUS C ABYMs IEPEMEHHBIMU U UX CHUCTEMBbI

85 JluHeliHbple ypaBHEHHUsI C JIBYMsI IEPEMEHHBIMU U UX CUCTEMBbI

86 Peniennie cucteM JTMHEHHBIX YpaBHEHUN

87 Pemrenne cucteM JTMHENWHBIX YPAaBHEHUN

88 Pemienue cuctem JIMHEMHBIX YpaBHEHUN

89 Pemenue cucrem TMHENHBIX YPaBHEHUN

90 PelieHne cucTeM JTMHEHHBIX YPaBHEHUN

91 Pemienne cucrem JIMHEWHBIX YPaBHEHUN

92 Perienne cuctem JTMHEHHBIX YpaBHEHUI

93 Pemienne cuctem TMHEHHBIX YpaBHEHUH

94 Pemenue cuctem JIMHEMHBIX YpPaBHEHHM

95 Pemenue cucrem TMHENHBIX YpPaBHEHUN

96 K/p Ne9 «Cucrembl TMHEHHBIX ypaBHEHUI

IToBTOpeHue. 9u

97 IToBTOpeHne «@opMysibl COKPAIIEHHOTO YMHOXKEHUS»

98 [ToBTOpeHne «YpaBHEHUS»

99 [ToBTOpEeHUE «YpaBHEHUS

100 [ToBTOpenne «OyHKIIMN

101 IToBTOpenue «CucTeMBbI JIMHEHHBIX YPABHEHUN»

102 K/p Nel0 «IIpomexxyTouHast aTTecTaus»

103 [ToBTOpenne™OqHouUNeHBI *

104 [ToBropenue «IIpeoOpa3zoBaHUE LETBIX BHIPAKCHUI

105 [ToBTOpeHne «MHOTOUJIEHBI»




Aareopa 8

Ne Tema ypoka
PanmonajbHbie apoou. 234

1 PanmonanpHbIe IpOOM U UX CBOMCTBA

2 PanmonansHbIe TpoOM M MX CBOMCTBA

3 ParmonanpHbIe 1poOM M MX CBOMCTBA

4 PammonanpHbIC TpOOH M X CBOWCTBA

5 PanmonanbHble 1poOU U MX CBOKCTBA

6 CymMmMma ¥ pa3HOCTb JIpo0eit

7 CyMMma ¥ pa3HOCTb JIpo0eit

8 CymMa u pa3HoCTh ipo0eit

9 CymMa 1 pa3HOCTh ApOOEit

10 CymMa 1 pa3HOCTh Ipodei

11 CyMmMma ¥ pa3HOCTb JIpoOeit

12 K/p Nel «Cymma 1 pazHOCTb ApoOeii»

13 [TpousBenenue u 4acTHoe Apooeit

14 [IpousBenenue u yacTHOE ApodOei

15 IIpousBenenue u yacTHoe Apodei

16 [IpousBeaeHue u yactTHoe Apodei

17 [IpousBenenue u yacTHoe Apodei

18 [TpousBenenue u 4acTHoe Apooeit

19 [TponsBenenue u 4yacTHoe ApoOeit

20 IIpousBenenue u yacTHoe Apodei

21 [IpousBenenue u yactHoe Apodei

22 [IpousBeaeHue u yactTHoOE Apodei

23 K/p No2 «ITpousBenenue u yactHoe apooeii»

KBaaparubie kopHu. 194

24 JlelicTBUTENIBHBIC YKCTIA

25 JlelicTBUTENIBHBIC YHCIIA

26 ApudmMernyeckuii KBaJpaTHbIA KOPEHb

27 Apudmernyeckuii KBaApaTHBI KOPECHb

28 ApubmMernyeckuii KBaJpaTHbI KOPEHb

29 ApubmMernyecknii KBaJpaTHbIH KOPCHb

30 Apudmernueckuil KBaIpaTHBIN KOPEHb

31 CBolicTBa apu(hMETHUECKOr0 KBaIpaTHOr0 KOPHS

32 CgoiicTBa apu(METHIECKOr0 KBaJAPATHOT'O KOPHS

33 CaoticTBa apu(hMEeTHIECKOro KBapaTHOr0 KOPHS

34 K/p Ne3 «CpoiicTBa apuMeTHuecKoro KBaJipaTHOTO KOPHS»
35 [Tpumenenue CBOMCTB apru(METHIECKOT0 KBAAPATHOTO KOPHS
36 [Tpumenenune cBOMCTB apuMETHIECKOT0 KBaAPATHOT'O KOPHS
37 [Ipumenenue CBONCTB apu(hMETHYECKOTr0 KBAAPATHOIO KOPHS
38 [TprmeHeHne CBOMCTB apupMETHIECKOT0 KBaIPAaTHOTO KOPHS
39 [Ipumenenue CBONCTB apu(METHIECKOTr0 KBAAPATHOTO KOPHS




40

[IpumeneHne CBOMCTB apu(pMETHIECKOTO KBAAPATHOTO KOPHS

41 [IpumeHeHne CBOMCTB apu(hMETUYECKOTI0 KBAAPATHOIO KOPHS
42 K/p Ne4 «ITpumenenune cBOMCTB apu(pMETUYECKOTI0 KBAJPATHOTIO
KOPHS»
KBagpatHblie ypaBHeHus1. 214
43 KBagparHoe ypaBHEeHHE U €0 KOPHU
44 KBagpatrHoe ypaBHEeHME U €T0 KOPHU
45 KBanparHoe ypaBHEHHE U €r0 KOPHU
46 KBanpaTHOe ypaBHEHUE U €T0 KOPHU
47 KBagpaTHOE ypaBHEHUE 1 €0 KOPHU
48 KBagpaTtHoe ypaBHEHHE U €0 KOPHU
49 KBagpatrHoe ypaBHEeHME U €0 KOPHU
50 KBagpatrHoe ypaBHEeHME U €T0 KOPHU
ol KBanparHoe ypaBHEHMUE U €r0 KOPHU
52 KBagpaTtHoe ypaBHEHHE U €0 KOPHU
53 K/p No5 «KBaaparHoe ypaBHEHHE U €ro KOpHU» 3a | momyroaue
54 JpoOHbIe panMoHaJIbHbIE YPABHEHMS
55 JpoOHbIe parmoHaIbHbIE YPaBHEHUSI
56 JpoGHbIe panmoHaIbHbIE YPABHEHHUSI
S5/ JlpoGHbIE parmoHaIbHbIE YPABHEHHS
58 JpoOHbIe panmoHAIbHBIE YPABHEHMS
59 JpoOHbIe panmoHaJIbHbIE YPABHEHHMS
60 JpoGHbIe panmoHaIbHbIE YPABHEHHUSI
61 J{poOHbIe parmoHaIbHbIE YPaBHEHUS
62 JlpoGHbIe parmoHalIbHbIE YPABHEHHS
63 K/p Ne6 «JlpoGHBIE panmoHabHBIE YPABHCHHSI
HepaBencrtBa. 204
64 UucnoBble HEPABEHCTBA U X CBOMCTBA
65 UuciioBble HEPAaBEHCTBA U MX CBOMCTBA
66 UucnoBble HEPABEHCTBA U UX CBOMCTBA
67 HucnoBble HEPABEHCTBA U UX CBOWCTBA
68 YucaoBble HEPAaBEHCTBA U X CBOMCTBA
69 YucaoBble HEPAaBEHCTBA U MIX CBOMCTBA
70 UucnoBble HEPABEHCTBA U UX CBOMCTBA
71 UucrioBble HEpaBEHCTBA U MX CBOWCTBA
72 K/p Ne7 «YucnoBbie HepaBEHCTBA U UX CBONCTBAY
73 HepaBencTBa ¢ 0JIHOVM NEPEMEHHON U UX CUCTEMBI
74 HepaBeHcTBa ¢ 0jHON IEPEMEHHON U UX CUCTEMBI
75 HepaBeHcTBa ¢ 01HOM NEpEMEHHOIN U UX CUCTEMBI
76 HepaBeHcTBa ¢ 01HOM IEPEMEHHOU U KX CUCTEMBI
77 HepaseHncTBa ¢ 0J1HOM IEPEMEHHON U UX CUCTEMBI
78 HepaseHncTBa ¢ 0JIHOM NEPEMEHHON U UX CUCTEMBI
79 HepaBeHcTBa ¢ 0OJHON NEPEMEHHON U UX CUCTEMBI




80

HepaBeHncTBa ¢ 0JIHOM NEPEMEHHON U UX CUCTEMBI

81 HepaBeHcTBa ¢ 01HON NEPEMEHHON U UX CUCTEMBI
82 HepaBeHcTBa ¢ 01HOM NEpEMEHHON U UX CUCTEMBI
83 K/p Ne8 «HepaBeHcTBa ¢ 0OIHOM MEPEMEHHON U UX CUCTEMBI»
CTeneHs ¢ 1eJbIM NOKa3aTejeM. JJIeMeHThl CTaTUCTHKH. 144
84 CreneHn ¢ 11eJIBIM ITOKA3aTEJIEM U €€ CBOMCTBA
85 CreneHn ¢ 11eIBIM ITOKA3aTeJIEM U €€ CBOMCTBA
86 Crernens c 11€7bIM IIOKa3aTEJIEM U €€ CBOMCTBA
87 CrerneHb ¢ IEJIBLIM ITOKA3aTEIEM U €€ CBOMCTBA
88 CreneHn ¢ 11€JI6IM ITIOKa3aTeJIEM U €€ CBOICTBA
89 CreneHn ¢ 11eJIBIM ITOKA3aTEeNIEM U €€ CBOMCTBA
90 K/p Ne9 «Crenens ¢ 11e16IM MOKA3aTENEM U €€ CBOKCTBA
91 DJEeMEHTHI CTaTUCTUKU
92 DJ1eMEHTHI CTATUCTUKHU
93 DJeMeHThl CTATUCTUKU
94 DJeMEHThI CTATUCTUKH
95 DJ1eMEHTHI CTATUCTUKH
96 DJeMEHTHI CTaTUCTUKHU
97 DNeMEHTHI CTaTUCTUKHU
IHoBTOpeHue. 84
98 IToBTOpenue «PanroHanbHbIe TPOOHY
99 IToBTOpeHune «KBagpaTHbIE KOPHU»
100 IToBTOpenne «KBaapaTHBIE KOPHI
101 K/p Nel0 «IIpomexyTodyHasi aTTeCTaIHsI»
102 IToBTOpenue «HepaBeHCTBa»
103 [ToBTOpeHne «CteneHp ¢ LebIM TOKA3aTeIeM»
104 Urorosas k/p Nell
105 [ToBTOpenue «J[poOHbBIE palOHATBLHBIC YPAaBHEHUS




Aareopa 9

Ne Tema ypoka
KBagpatuunas ¢pyHkuus. 224
1 ODyYHKIMY U UX CBOMCTBA
2 DYHKIMY U UX CBOMCTBA
3 DYHKIIMUA U UX CBOMCTBA
4 DyYHKIIUHA U UX CBOWCTBA
5 DYHKIMUA U UX CBOWCTBA
6 KBagpatHblii TpexuiieH
7 KBagpartHbiii TpexuiieH
8 KBanpaTHbIil TpexuieH
9 KBanpaTHslii TpexuieH
10 K/p Nel «KBaapaTHbIil TpexXuieH»
11 KBanpatuunas GyHkius u ee rpadux
12 KBagpatuunas GyHkuus u ee rpaduk
13 KBagpatuunas dynkums u ee rpaduk
14 KBanpaTtuunas ¢pyHkIus u ee rpaduk
15 KBagparnunas GpyHkuus u ee rpaduk
16 KBagparuunas GpyHkuus u ee rpauk
17 KBanpatnunas GyHkius u ee rpadux
18 KBagpatuunas hyHkuus u ee rpaduk
19 Crenennast QyHKIUS
20 CrenenHast QyHKIHS
21 CrenenHast QyHKUus
22 K/p Ne2 «KBanpatuynas GyHKUIUS U €€ TpaQUK»
YpaBHEeHUS U HEPABEHCTBA € O/IHOI MepeMeHHOoM. 144
23 VYpaBHEeHUs C OTHOU MEPEMEHHOMN
24 VYpaBHEHUS C OJHON NEPEMEHHON
25 YpaBHEHUs C OJTHOM MTEPEMEHHOMN
26 YpaBHEHUs ¢ OIHON TEpEeMEHHOM
27 YpaBHEeHUs ¢ OTHOM MEpeMEHHOMN
28 YpaBHEHUs ¢ OHON EPEMEHHON
29 VYpaBHEeHUs C OJIHOW NMEPEMEHHOI
30 YpaBHEHUs C OJJHOM MTEPEeMEHHOMN
31 HepaBeHcTBa ¢ 01HON NepeMEeHHO
32 HepaBeHcTBa ¢ 0HOI IepeMeHHON
33 HepaBeHcTBa ¢ oHO# IepeMeHHON
34 HepaseHncTBa ¢ 01HOM EpEMEHHOMN
35 HepasencTBa ¢ 01HOM TIepeMeHHOM
36 K/p Ne3 «YpaBHeHHS 1 HEPABEHCTBA C OJTHOM MEPEMEHHON)
YpaBHeHHsI M1 HEPABEHCTBA € IBYMS NlepeMeHHbIMH. 174
37 VYpaBHeHUs C ABYMs IEPEMEHHBIMU U UX CHCTEMBbI
38 YpaBHEHUS C ABYMS IEPEMEHHBIMU U UX CUCTEMBI




39

YPaBHCHI/IH C ABYM: IICPECMCHHBIMU U UX CUCTCMBI

40 YpaBHEHUS C ABYMS NMEPEMEHHBIMHU M UX CHCTEMBI
41 YpaBHEHMS C ABYMS IEPEMEHHBIMU U UX CUCTEMBI
42 VYpaBHeHUs C ABYMs IEPEMEHHBIMU U UX CHCTEMBbI
43 VYpaBHeHUs C ABYMs IEPEMEHHBIMU U UX CUCTEMBbI
44 YpaBHEHHUs C JBYMsI IIEPEMEHHBIMU U UX CUCTEMBI
45 VYpaBHEeHUs ¢ ABYMs IEPEMEHHBIMU U UX CUCTEMBbI
46 YpaBHEHHUS C ABYMS MTEPEMEHHBIMU M UX CHCTEMBI
47 HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI
48 HepaBeHcTBa ¢ 1ByMsi IepeMEHHBIMH M UX CUCTEMBI
49 HepaBeHcTBa ¢ AByMs IEPEMEHHBIMU M UX CHCTEMBI
50 HepaBeHcTBa ¢ AByMs IEPEMEHHBIMU M UX CHCTEMBI
o1 HepaBeHcTBa ¢ JByMsl IEPEMEHHBIMH U UX CUCTEMBI
52 HepaBeHcTBa ¢ JByMsl IEpEMEHHBIMU M UX CUCTEMBI
53 K/p Ne4 «YpaBHeHuUs: U HEpaBEHCTBA C JBYMsI IEPEMEHHBIMU U UX
cucteMbl» 3a | monyronue
ApupmMeTnyeckasi  reoMeTpuyeckas nporpeccum. 154
54 Apudmernyeckas mporpeccus
55 ApubdmMernueckas nporpeccus
56 ApudmMernyeckas mporpeccus
S7 Apumernueckas nporpeccus
58 Apudmernueckas mporpeccus
59 ApudmMernueckas nporpeccus
60 Apudmernyeckas mporpeccus
61 K/p Ne5 «Apudmernyeckas nporpeccus»
62 ['eomeTprueckas nporpeccust
63 ["'eomeTpuyeckast mporpeccus
64 I'eomeTpuueckas nporpeccus
65 ['eomeTpuueckas nporpeccus
66 ['eomeTprueckas nporpeccus
67 ["'eomeTpuyeckast mporpeccus
68 K/p Ne6 «I"eomeTrpuueckas mporpeccus»
JyieMeHTbl KOMOUHATOPUKH. 134
69 Dn1eMeHThl KOMOMHATOPUKH
70 DneMeHThl KOMOMHATOPUKU
71 DneMeHThl KOMOMHATOPUKH
72 DJIeMEHThl KOMOMHATOPUKH
73 DneMeHTh KOMOMHATOPUKH
74 D1eMeHTbl KOMOMHATOPUKH
75 DJIeMEHThl KOMOMHATOPUKU
76 DneMeHThl KOMOMHATOPUKH
77 DneMeHThl KOMOWMHATOPUKH
78 HauanpHbIe CBEIEHUS O TEOPUU BEPOATHOCTEN




79

HauanbHbie cBEIeHUS O TEOPUU BEPOATHOCTEMN

80 HavanpHble cBeIeHUS] O TEOPUH BEPOSITHOCTEH

81 K/p Ne7 «DnemeHTsl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEN»
IToBTOpenue. 214

82 IToBrOpenue «JluneriHass QyHKITUSI»

83 IToBTOpeHne «PopMyJsibl COKPAIEHHOTO YMHOMXEHUSI

84 IToBTOpeHne «CucTeMbl JIMHENHBIX YPABHEHUN»

85 [ToBTOpenne «ParmonanbHbIe JPOO

86 IToBTOpenue «KBaapaTHbIe KOPHUY

87 [ToBTOpenne «KBaapaTHbIe ypaBHEHHS

88 IToBTOpenue «HepaBeHCTBA ¢ OAHON NEPEMEHHON U UX CUCTEMBI»

89 [ToBTopenue «KBanpatnaHas GyHKIHSI

90 [ToBTOpeHne «YpaBHEHHUSI U HEPABEHCTBA C IBYMS IEPEMEHHBIMI)

91 IToBTOpenue «Apudpmernyeckas NpoOrpeccus

92 [ToBTOpenue «l 'eomeTpudecKasi mpOTPECCHsI»

93 [ToBTOopenue «CreneHHast QyHKIUS

94 [ToBTOopenue «JIpobHo-nuHEHAsS QYHKIUS U €€ TpaQuK»

95 [ToBTOpenue «lIpeobpazoBanusi pallMOHATBHBIX BBIPAXKEHHUIT

96 [ToBTOpenne «CTaTUCTHUECKHUE XapaKTEPUCTHKN

97 K/p Ne8 «IIpomexxyTouHas arTecTarus»

98 Wrorosas k/p Ne9

99 IToBTOpeHue «3aauu HA IBUKCHUE

100 [ToBTOpeHne «3amayumn Ha MPOIEHTHD)

101 IToBTOopenue «lIpeobpazoBaHre MPPALMOHATIBHBIX BBIPAXKEHHI

102 IToBTOpenue «PairioHabHBIC YPaBHEHU S




