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1. Il1anMpyeMble pe3y/JbTaThl 0CBOCHHS Y1e0OHOI0 MpeaMeTa.

JIm4HOCTHBIE Pe3yabTaThl.

1. Poccuiickas rpakgaHcKas HISHTHIHOCTH (IATPHOTH3M, yBaxeHHe K OTedecTBy, K IIPONUIOMY H
HacTOsIIIeMy MHOTOHAIIMOHATBHOTO HapoJa Pocciu, YyBCTBO OTBETCTBEHHOCTH U Jojra mepex PojxuHoii,
naeHTH(UKAIMS ceds B KauecTBe rpakaaHnHa Poccui, cyObeKTHBHAS 3HATUMOCTH HCIT0JIB30BAHUSA PYCCKOTO
A3bIKa H S3BIKOB HapoaoB Poccuu, OCO3HaHHE U OIIyIIeHHE JIHMYHOCTHOH COIPHYACTHOCTH CyAbOe
poccuiickoro Hapoza). Oco3HaHHe YTHHIECKOI IPUHAIIEKHOCTH, 3HaHIE HCTOPUH, SI3bIKa, KYIBTYPhI CBOETO
HapoJa, CBOEro Kpas, OCHOB KYJIbTypHOTO Hacieaus HapoioB Poccunm u denoBedecTBa (MICHTUYHOCTD
9eJI0BeKa C pOCCHIICKOI MHOTOHAIIHOHAIBHOI KYJIBTYpOIi, COPUYACTHOCTH HCTOPHH HApOJIOB U TOCYAapCTB,
HaxXOJUBIINXCS HA TEppHUTOpPUH coBpeMeHHOIl Poccum); HHTepHOpH3amis TI'yMaHHCTHYECKHUX,
NEeMOKPaTHYeCKHX M TPaJUIMOHHBIX I[€HHOCTEl MHOTOHAINOHAJIBHOIO POCCHIICKOTO 0OOIIecTBa.
Oco3HaHHOE, YBa)KHTEIBHOE H JOOpOKeTaTeIbHOE OTHOLIEHNE K HCTOPUH, KYJIbTYpe, PEUTHH, TPaIHIIHIM,
A3BIKaM, IIEHHOCTSIM HapoJ10B Poccuu 1 HapoJoB Mipa.

2. T'OTOBHOCTh H CIIOCOOHOCTH OOYYaIONIUXCS K CaMOPA3BUTHIO H €aMOOOpa30BaHUIO HAa OCHOBE
MOTHBAIMHU K 00Y4EeHHIO U MO3HAHUIO; TOTOBHOCTh M CHOCOOHOCTh OCO3HAHHOMY BBIOOpPY M IOCTPOEHHIO
JagbHeinell HHINBUAYaJIbHON TpaeKTOpHH oOpa3oBaHHS Ha 0Oa3e OpPHEHTHPOBKH B Mupe mnpodeccuil u
po¢hecCHOHATBHBIX IPEeINOYTEHH I, ¢ YIETOM YCTONYUBBIX ITO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MopajibHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIICHHH MOpAJIbHBIX IPoOJIeM Ha OCHOBE
JIYHOCTHOTO BbIOOpa, (hopMHUpOBaHIE HPAaBCTBEHHBIX YYBCTB U HPAaBCTBEHHOT'O MIOBE/ICHIH S, OCO3HAHHOTO 1
OTBETCTBEHHOTO  OTHONIEHHS K COOCTBEHHBIM IIOCTYNKaM (CIIOCOOHOCTh K  HPABCTBEHHOMY
CaMOCOBEPIIIEHCTBOBAHIIO; BEPOTEPIUMOCTh, YBAKUTEIBHOE OTHOIIEHHE K pEIUTHO3HBIM YYyBCTBaM,
B3IJISJ1aM JTIOJEl FUIH HX OTCYTCTBUIO; 3HAHIE OCHOBHBIX HOPM MOpaJIi, HPaBCTBEHHBIX, JYXOBHBIX HJ1€AJI0B,
XpaHUMBIX B KyJIbTYPHBIX TpaguINAIX HapoJoB Poccuu, TOTOBHOCTP Ha HX OCHOBE K CO3HATEIbHOMY
CaMOOTPAHHYEHHIO B IOCTYIKAaX, IOBEICHHH, PAacTOYHTEIHHOM IOTpeOUTeIhCcTBE; C(hOPMHPOBAHHOCTD
MIpeJICTaBJIeHNII 00 OCHOBaX CBETCKOIl 3THKH, KyJIbTYphl TPaJULIOHHBIX PEIHIHIl, HX POIU B Pa3BHTUU
KYJIBTYpBl U HcTOpuu Poccum U deinoBedecTBa, B CTAHOBJIEHHH TIPa)KIaHCKOTO OOIIECTBA H POCCHICKOIM
rocyJapcTBEHHOCTH; TIOHNMaHNe 3Ha4eHNUs] HpaBCTBEHHOCTH, BEpPhl U PEIUTHH B KI3HHU 4eI0BeKa, CEMbU U
obmrectBa). ChopMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHHS K YUEHHIO; YBaKUTEIBHOTO OTHOUIEHUS K
TpYyAy, HaJMUHE OIbITa YJacTHs B COLHATbHO 3HAYHNMOM Tpyje. Oco3HaHHE 3HAaU€HHS CEMBU B JKU3HU
geJloBeKa U 00IIecTBa, IPUHATHE EHHOCTH CEeMENHOM KU3HH, YBAKUTEIbHOE U 3a00T/IIIBOE OTHOLIEHHE K
9JIeHaM CBOEIl CEMBH.

4. CchopMHPOBaHHOCTH LIETOCTHOIO MHPOBO33PEHIHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHON IPAaKTUKH, YYHUTBIBAIOIIETO COIMATbHOE, KYIbTypHOE, S3BIKOBOE,
JTYXOBHOE MHOT000pa3ie COBPEMEHHOTO MHpa.

5. Oco3HaHHOE, YBaKHUTEIbHOE H JOOPOKeIaTeIbHOE OTHOIIEHHE K JIPYyTOMY U€I0BEKY, €70 MHEHHIO,
MHPOBO33pEHHUIO0, KYIBTYPE, SI3BIKY, BEpe, IPaxIaHCKOIl MO3UIIHU. ] 0TOBHOCTH U CIIOCOOHOCTh BECTH JUAJIOT
C OPYTHMH JIIOJbMH U JOCTHTaTh B HEM B3aUMOINOHUMAHHS (MIeHTH(UKAIMS ceOs KaK IMOJHOIPABHOTO
cyObekTa OOIIeHHS, TOTOBHOCTh K KOHCTPYHPOBAaHHIO oOpa3za IapTHepa IO JHAIOry, TOTOBHOCTh K
KOHCTPYHPOBaHHIO 00pa3a JOMYyCTHMBIX CIIOCOOOB JHAIOTa, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO IIpoIiecca
Juajora Kak KOHBEHIIMOHHPOBAHUS HHIEPECOB, IIPOIENyp, TOTOBHOCTh U CIIOCOOHOCTh K BEICHHIO
IIEpETOBOPOB).

6. OCBOEHHOCTH COITHATBHBIX HOPM, IIPaBILI IIOBEIEHUSI, poJIeil H ()OpM COIHATBHOI JKU3HH B TPYIIIIax
U coo0IecTBax. Y4acTHe B IIKOJHbHOM CaMOYIIPaBICHHUU U OOIIECTBEHHOM KU3HU B IIpejielaX BO3PaCTHBIX
KOMIIETEHIII ¢ Y9€TOM PEerHOHAIbHBIX, STHOKYIBTYPHBIX, COI[HAIBHBIX H YKOHOMHUYECKHX OCOOEHHOCTEI
(b opMupoBaHIe TOTOBHOCTH K YYacTHIO B IIpoIecce YIOPSIOUEHHS COIMAIbHBIX CBA3€H M OTHOLISHHUII, B
KOTOpble BKJIIOUEHBI U KOTOpble (OPMHPYIOT caMH YdJalluecs; BKIIOYEHHOCTh B HENOCPEICTBEHHOE
IpaXJIaHCKOe ydJacTHe, TOTOBHOCTh Y9acTBOBAaTh B JKH3HENEATEIbHOCTH IIOJPOCTKOBOIO OOIIECTBEHHOTO
OoObeUHEeHNs, MPOAYKTHBHO B3aHMOJEHCTBYIONIETO C COIUAJBHOH Cpeloil M  COILHaJIbHBIMU
HHCTUTYTaMI; HIeHTH UK ce0s B KadecTBe CYOBEKTa CONMAIBHBIX IpeoOpa3oBaHUI, OCBOEHIHE
KOMIIETEHTHOCTel B chepe OpraHU3aTOPCKOI JesTeIbHOCTH; HHTEPHOPH3AINS IEHHOCTell CO3UAaTeIbHOTO
OTHOIIEHHUS K OKpY/KAIOMIeHl JeliCTBUTEIbHOCTH, LEHHOCTEH COLHAIBHOIO TBOPYECTBA, IIEHHOCTU
IPOAYKTHBHON OpraHH3allHi COBMECTHON JIeSITeIbHOCTH, CaMOpealH3allid B TpPYyIIle U OpraHH3allu,
IEHHOCTH <«JIPyroro» Kak paBHONPABHOTO TapTHepa, (OpMHpOBaHHE KOMIIETEHIIMII aHaIu3a,
MPOEKTHPOBAHUS, OpTaHMU3AIMH JeATeIbHOCTH, pe(IeKCHH W3MEeHEHHil, CI0CO00B B3aHMOBBITOIHOTO
COTpYIHHYECTBA, CIIOCOOOB peann3aui COOCTBEHHOTO JIHIEPCKOTO TOTEHIAIIA).



7. ChopMHIpPOBaHHOCTD LIEHHOCTH 3I0POBOT0 U H€30IIaCHOTO 00pa3a JKH3HU; HHTePHOPU3AIIHS PaBUI
HHIAUBUIYaTbHOTO M KOJUIEKTHBHOTO 0€30I1acHOTO MOBEJECHUS B UPE3BBIMAIHBIX CHTYAIUAX, YTPOKAIOIINX
JKHU3HU U 3]I0POBBIO JIFOJIEil, IpaBII IIOBEICHHS Ha TPAHCIIOPTe U Ha JIOPOrax.

8. Pa3BUTOCTh ACTETHYECKOrO CO3HAHHS depe3 OCBOEHHE XYI0KECTBEHHOTO HacleIusl HapoJoB
Poccunm u Mwupa, TBOpYECKOHl IeSTeIbHOCTH ACTETHYECKOTO XapakTepa (CIOCOOHOCTh IOHHUMATh
XYI0KeCTBEHHbIE MPOHU3BECHIS, OTpaKarollie pa3Hble STHOKYJIbTYPHBIE TPAIHUIIUH; C)OPMUPOBAHHOCTH
OCHOB XYyJ0’KECTBEHHOI KYJIbTYPhl 00 yJalONIUXCS KaK YacTH X 0OmIell JyXOBHOI KYJIbTYphI, KaKk 0c000T0
croco0a MO3HAHUSA KU3HH U CPeJICTBa OpTaHU3AIMN OOIIEHUS; 3CTeTHIEeCKOe, SMOINOHAILHO-IIEHHOCTHO®
BHJIEHHE OKPY/KAIOIIEro MHpa; CHOCOOHOCTh K SMOIHOHAIBHO-IIEHHOCTHOMY OCBOGHHIO MHpA,
CaMOBBIPaKEHHIO I OPHEHTAIHHN B XYI0KE€CTBEHHOM H HPaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYpPHI; YBaKEHHE K
HCTOPUH KYIBTYphl cBoero OTeuecTBa, BBIpaKEHHOH B TOM UHCIEe B ITIOHHMAHHUH KpacoOThl YeIOBEKa;
MOTPeOHOCTh B OOWIEHHH C XYJOKECTBEHHBIMH IIPOM3BEIEHUSIMH, C(HOPMHPOBaHHOCTh AKTUBHOIO
OTHOIIEHHS K TPaJUIMAM XYIOKECTBEHHOH KyJIbTyphl KaK CMBICIOBOI, 3CTETHYECKOH H JIMYHOCTHO-
3HAYMMOI IIEHHOCTH ).

9. ChopMHIPOBaHHOCTH OCHOB 3KOJIOTHYECKOIl KYJIbTYpPbI, COOTBETCTBYIOIIEIH COBpEMEHHOMY YPOBHIO
SKOJIOTHYECKOTO MBIIIJIEHUS, HATIMYHE OTBITAa SKOJTOTHYECKH OpPHEHTHPOBAHHOMH pedhIeKCHBHO-OIEHOUHOM 1
MPAaKTHIECKOM JIeSITeTbHOCTH B JKH3HEHHBIX CUTYaIUSIX (TOTOBHOCTD K HCCIIEIOBAHUIO IIPHPOIBI, K 3aHATUSM
CETbCKOXO3SIICTBEHHBIM TPYIOM, K XYI0KECTBEHHO-3CTETHUIECKOMY OTpaK€HHIO IMPHUPOJBI, K 3aHATHAM
TYpPH3MOM, B TOM YHCJI€ 3KOTYPU3MOM, K OCYIIECTBISHUIO IPUPOIOOXPAHHOI 1eSTEeTHHOCTH).
MeTanpeIMeTHBIEe Pe3yabTaThI.

MertanpeIMeTHbIE pe3yabTaThl, BKIIOYaI0T OCBOEHHbIE 00YJaIOIIUMICIMEKIPEIMETHbIe TIOHIATHSI 1
YHUBEpCaIbHbIe yueOHbIe JeHCTBUS (PeryIaTUBHbIE, IO3HABATeIbHbIE, KOMMYHHUKATHBHEIE).

Me:knpeIMeTHbIe OHSITHS
VcmoBueM GOpMHPOBAaHHS MEXKIPEIMETHBIX IMOHATHUI, HampuMep TaKuX Kak cHcTeMa, (akT,
3aKOHOMEPHOCTh, (DeHOMEH, aHaIN3, CHHTE3SIBJIIeTCS OBJIaJieHHe 00yJIaroUIMUCS OCHOBAaMH YHTAaTeNbCKOM
KOMITIETEeHIIIH, TpHOOpeTeHe HaBBIKOB paboThl ¢ mH(opMammeil, ydacTie B IMPOEKTHOIN JiesTeJbHOCTH. B
OCHOBHOII IIKOJIE Ha BceX IMpeAMeTax OyzleT MmpojosbkeHa pabdoTa mo (OpMHpPOBAHUIO U PAa3BUTHIO OCHOB
YHTATeIbCKON KoMmeTeHIMH. OOyJaronecs oBIaICI0T YTEHHEM KaK CPeJICTBOM OCYILECTBICHHS CBOMX
JaTbHENNINX IIaHOB: MPOAOIKEHUS 00pa3oBaHUs H CaMO0Opa30BaHIs, OCO3HAHHOTO ITAHUPOBAHIS CBOETO
aKTyaJIbHOTO U IIE€PCIEKTHBHOTO Kpyra YTE€HHUS, B TOM 4YHCJIE JIOCYTOBOTO, MOATOTOBKH K TPYIOBOH U
COITHAJIBbHON JeATeIbHOCTH. Y BBITYCKHHUKOB OyneT chopMipoBaHa MOTPeOHOCTh B CHCTEMAaTHIECKOM
YTEeHHH KaK CpeJICTBe II03HAHUS MIpa H ce0sl B ’TOM MHpe, TapMOHU3AIINH OTHOIIIEHHIT YeloBeKa 1 001IecTBa,
CO3aHUU 00pa3a «IoTpeOHOro OYIyIIEroy.

IIpn wm3ydeHHH Yy4eOHBIX IIPEIMETOB OOYyJaIOIIHeCs YCOBEPIICHCTBYIOT INPHOOPETEHHBIE Ha
MIEpPBOMYPOBHE HABBIKH Pa0oThl ¢ MH(popMammeil 1 MOMOIHAT HX. OHH CMOTYT paboOTaTh C TEKCTaMH,
peoOpa3oBhIBATh U HHTEPIPETHPOBATH COJIEPIKANIYIOCS B HUX HH(OPMAIIHIO, B TOM UHCIIE:

* CHCTEMaTH3UPOBaTh, COIIOCTABIIATh, AHATN3UPOBATh, 0000IIATh U HHTEPIPETHPOBATH HH(POPMAITHIO,
COJIepKaIlyrocs B TOTOBBIX HH(POPMAIHOHHBIX 00bEKTaX;

* BBIIENATh IJIaBHYK0 U H30BITOYHYHO HH(GOPMAIMIO, BBIIONHATH CMBICJIOBOE CBEPTHIBAHIE
BBIJIEIEHHBIX ()aKTOB, MBICTIEIT; IPeICTaBIATh HH(POPMAIIHIO B CKATOII CII0OBECHOIT (hopMe (B BHJIE IIJIaHA TN
TE3HCOB) U B HAIISJIHO-CUMBOJIHYECKOil (opme (B Buze TalOmuil, rpadideckux cXeM H JHarpaMM, KaptT
MOHATHIT — KOHI[ENTYaJbHBIX JHAarpaMM, ONOPHBIX KOHCIIEKTOB);

* 3aII0JIHATH U JOTIOJHATH TAOIUIIBI, CXEMBI, IHarPAMMBbI, TEKCTHI.

B xome m3ydueHHsS BceX Y4YeOHBIX IpeIMETOB OOydarouecs MPHOOPETYT OMBIT NPOEKTHOI
JeSITeIBHOCTH KaK 0c000il popMbl ydeOHOI paboThI, CIOCOOCTBYIONIEH BOCIIHTAHHIO CAaMOCTOSATEIBHOCTH,
HHHITIATHBHOCTH, OTBETCTBEHHOCTH, ITOBBIIIEHHIO MOTHBAITHHI U 3()(HEeKTHBHOCTH yIeOHOIT IeITeIbHO CTH; B
XO0JIe peayn3aIlii HCXOMHOTO 3aMbICiIa Ha MPAaKTHIECKOM YPOBHE OBJIAJICIOT YMEHIEM BBIOUPATh aJJleKBaTHBIE
cTosmIeil 3ajiaue cpejcTBa, IPUHUMATH PElIeHIs, B TOM YICJIe U B CHTYallUIX HeolpeaeleéHHocTH. OHU
IIOJIyYaT BO3MOJKHOCTh Pa3BHTh CIIOCOOHOCTh K pa3paboTKe HECKOJIBKHX BAapHAHTOB pEUIEHMil, K IOHCKY
HECTaHIAPTHBIX PEeNIeHUIl, IIONCKY H OCYIIECTBIICHIIO Hanboee IPHeMIEMOTrO PEeIIeHIIL.

ITepedueHp KIFOYEBBIX MEKIIPEIMETHBIX MOHSTHII Ompenensercs B Xoje pa3pabOTKH OCHOBHOI
00pa30BaTeNbHOIl IIPOrpaMMBI OCHOBHOTIO 0O0IIEro o0Opa3oBaHHS 0O0pa30BaTeIbHON OpTaHM3aIluH B
3aBHCHMOCTH OT MaTepHaTbHO-TEXHIHYECKOTO OCHAIIEHHS, KaJpOBOTO IMOTEHI[HAA, HCII0JIb3yEMBIX METOJIOB
paboThI U 00pa30BaTEIbHBIX TEXHOIOTHIL.



B coorBetctBUH PI'OC OOO BBHIAETAOTCS TpU TPYIIIB YHHBEpPCAJbHBIX YUEOHBIX JIefICTBHIL:
peryasSTHBHBIE, I03HaBaTEIbHbIE, KOMMYHHKATHBHBIE.
PeryasituBable YV ][

1. VMeHHe caMOCTOSTEIBHO ONPEIeATh eI 00yIeHHs, CTABUTh H ()OPMYIHPOBATH HOBBIE 3a/1a9l
B yduebe M IIO3HABaTeJIbHOI JEATE]bHOCTH, pa3BUBaTh MOTUBBI M HMHTEpPECHl CBOEH I03HABAaTEIbHOI
nesTenbHOCTH. OOYyJaroNIiics CMOKET:

® aHATH3UPOBATh CYHIECTBYIOIIHE U IUIAHUPOBATh OyAyIIne 0Opa3oBaTeIbHbIE Pe3yIbTaThI;

® IIEHTH(HIIUPOBATH COOCTBEHHBIE TPOOIEMBI U OMPeIeNIATh INIaBHYIO IPodIeMy;

e BBIJIBUTaTh BEPCHUH PEIIeHUS MPOoOIeMbl, ()OPMYIHPOBATH THIIOTE3bI, IIPEIBOCXUIATH KOHEUHBIH
pe3ynbTar;

® CTaBUTh Ile/Ib [eATeIBbHOCTH Ha OCHOBE OIIPE/IeJIeHHOH Mpo0JIeMbl U  CYHIECTBYIOIIHX
BO3MOJKHOCTEIT;

e (opMymHpoBaTh yueOHBIE 3a/1a4l KaK IIarH JOCTHIKEHHUS TOCTAaBICHHOI LeIU NesTeTbHOCTH;

e 00OCHOBHIBaTh II€JI€BBIE OPHUEHTHPHl U IPHOPUTETHl CCBUIKAMU Ha IIEHHOCTH, yKa3blBasg H
000CHOBBIBAS JIOTHYECKYIO IIOCIEI0BATEIHHOCTD I1aroOB.

2. VYMeHHe caMOCTOSTEIbHO IUTAHNPOBATh ITYTH JIOCTUKEHUS I1eJIeil, B TOM YHClIe albTepHaTUBHEIE,
OCO3HAHHO BBIOHpaTh Hamboinee 3((deKTHBHBIE CIIOCOOBI pelleHHs Y4eOHBIX M I03HABAaTEIbHBIX 3aJ1ad.
OOyJaronuiicss CMOKET:

e OIpele/siTh He0OX0AUMBbIe JeliCTBHE(S) B COOTBETCTBUU ¢ y4eOHOI H MO3HABATeIbHOI 3ajaueil
COCTABIIATH AJTOPUTM HUX BBIIIOTHEHHS;

e 00OCHOBBIBATh U OCYIIECTBIATH BBIOOP Hanboiee 3¢ (HeKTHBHBIX CIIOCOOOB pelieHHs YIeOHBIX H
M03HABaTeIbHBIX 3a/1ay;

e OIpeJe/sITh/HaX0AUTh, B TOM 4YHCJIE U3 MPEeII0KEHHBIX BapHAHTOB, YCIOBHS JUIS BBITIOJIHEHHS
yaeOHOI 1 T03HaBaTeIbHOI 3a1a4;

e BBICTPANUBATh KI3HEHHBIE IIIAHBI Ha KpaTKOCpO4YHOe Oyayiuee (3asBISATH IIe/IeBble OPUEHTHPBHI,
CTaBUTh aJIeKBaTHble UM 3aJaddl M IIpeJularaTh JeiCTBUS, yKa3blBasi H OOOCHOBBIBasl JIOTHYECKYIO
II0CTIEe/I0BaTEIbHOCTD IIaroB);

e BBIONpaTh U3 IPEUIOKEHHBIX BAapUAHTOB H CaMOCTOSITEIBHO HCKAaTh CPEJICTBA/pecypchl UL
peleHns 3a1a9l/JOCTIKEHUS 1IeIH;

® COCTAaBJITH IUIAH pPelIeHNs IPo0ieMbl (BBIIOTHEHHS IIPOEKTa, IPOBEIEHHS HCCIIEI0BAHNUS);

e OIpe[e/siTh MOTEHIHAIbHbIE 3aTPYIHEHNS IPU PelleHUn y4eOHON U MO03HaBaTeIbHOI 3aJa4i H
HaXOJUTh CPe/ICTBA ISl HX YCTPaHEHUS;

® OIMICKHIBATH CBOI OMBIT, 0)OPMISS €ro JJIS Nepeadu APYTUM JTIOIIM B BHJI€ TEXHOJIOTHHU PeIIeHIs
MPaKTHYEeCKHX 3aJ1a4 OIpeeIeHHOr 0 KIacca;

e IUIaHHPOBATH U KOPPEKTHUPOBAThH CBOIO HHIMBHAYyaJIbHYIO 00pa30BaTeIbHYI0 TPAEKTOPUIO.

3. VYMeHHe COOTHOCUTH CBOHU JEHCTBUSA C IUTAHHPYEMBIMHU pe3yIbTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOEH JeATeIbHOCTH B IIPOIlecCe JIOCTIDKEHHS pe3yibTaTa, ONpeAelsITh CIIOCOOBI IEHCTBUIl B paMKax
IIpeJUI0KEHHBIX YCIOBHII U TpeOOBaHMIl, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBHHU C H3MEHSIOMIEIICS
cutyareil. O0yJaroniuiics CMOKeT:

® OIpeJe/siTh COBMECTHO C I€aroroM M CBEPCTHHKAMU KPHUTEPUHU IIIAHHPYEMBIX Pe3y/IbTaToOB H
KPUTEPHUH OIIEHKH CBOEH y4eOHOIl AesTeIbHOCTH;

e CHCTeMAaTH3UpOBaTh (B TOM 4HCJIE BHIOMpAaTh MPHOPUTETHHIE) KPHTEPHH IUIAaHHPYEMBIX
pe3yabTaTOB U OIEHKH CBOEI 1eATeIbHOCTH;

e 0OTOHpaTh MHCTPYMEHTHI JJIS OLICHUBAaHUS CBOEH JESITEIbHOCTH, OCYIIECTBISATH CAMOKOHTDPOIb
CBOEII JIeITeIbHOCTH B paMKax IPeUI0KEHHBIX YCIOBHII H TpeOOBaHMUIL;

® OIIEHHBATh CBOK JIEATEIBHOCTh, ApryMEHTHPYS IPHYHHBI JOCTHKEHHS WIH OTCYTCTBUS
IJTAHUPYEMOTO pe3yIIbTaTa;

® HAXOQUTh JIOCTaTOYHBIE CPEJCTBA IS BBHINOIHEHHS YYeOHBIX IEIICTBHII B H3MEHSIONIEHCS
CHTYaIlU! H/IUIU IIPH OTCYTCTBUHU IUIAHHUPYEMOTO pe3yiIbTara;

e paboTas 1Mo cBOEMy IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYIYIO JeATeILHOCTh Ha OCHOBE aHAIH3a
HU3MEHEHHII CUTYaI[UH JJIs IOTY9eHNs 3aIUIaHNPOBAaHHbBIX XapaKTepUCTUK MPOAYKTa/pe3yibTaTa;

e YCTaHABIUBATh CBA3b MEXKY MOTyJYEHHBIMH XapaKTepPHCTUKAaMH MPOAYKTa H XapaKTepUCTHKaMH
mpoliecca AesTeIbHOCTH U 0 3aBepIIeHUH JesTeIbHOCTH IpejlaraTh H3MEeHEeHHEe XapaKTepUCTHK Ipoliecca
JUIS TIOTTyYEeHHS YIy4IIEHHBIX XapaKTepUCTHK IMPOIYKTa;



® CBEpATH CBOU JIEICTBUS C IIEIBIO H, IPH HEOOXOAUMOCTH, HCIIPABIIATH OMIMOKH CaMOCTOSITEIHHO.

4. YMeHHe OlleHHBAaTh IPAaBIIBHOCTD BHITIOTHEHNUS Y4eOHOII 3a/jau, COOCTBEHHbIE BO3MOKHOCTH €€
pemteHns. O0yJaronImiics CMOKeT:

e OIpele/siTh KpUTEPUH MPABIIBHOCTU (KOPPEKTHOCTH ) BHITIOTHEHNUS yaeOHOI 3a/1a4H;

® aHATM3UPOBaTh U OOOCHOBHIBATH IIPUMEHEHHE COOTBETCTBYIONIETO HHCTPYMEHTApUS UL
BBITIOJTHEHNS y4eOHOII 3a/1a41;

e CBOOOIHO IOJIB30BAaThCS BEIPAOOTaHHBIMU KPUTEPISIMU OIIEHKH U CaMOOIIEHKHU, HCXOJI H3 e ’
HMEIOIINXCS CPEICTB, pa3indas pe3ylbTaT H CIIOCOObI JefICTBHUIL;

® OIIEHHUBATh MPOAYKT CBOEH JEATeIbHOCTH IO 33aJaHHBIM H/IUTH CaMOCTOSTEIbHO OIpe/IeIeHHBIM
KPUTEPHSIM B COOTBETCTBUU C LIEJIBIO AESTEIBHOCTH;

e 00OCHOBBIBATh JOCTIKUMOCTB I[€JIH BBIOPaHHBIM CIIOCOOOM Ha OCHOBE OII€HKH CBOMX BHYTPEHHHX
PECYpPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (UKCHPOBATh U AaHATH3UPOBATh AHHAMHIKY COOCTBEHHBIX 00pa30BaTeIbHBIX PE3YIbTAaTOB.

5. BraneHne OoCHOBaMH CaMOKOHTPOJIS, CAaMOOIEHKH, IMPHHSATHS pENIeHHH M OCYHIeCTBICHHUS
OCO3HAHHOT'O BbIOOpa B y4eOHOII I MO3HaBaTeIbHO. O0yJaronuiics CMOKeT:

e HaOmMOJaTh U aHAIHM3HUPOBAaTh COOCTBEHHYIO YUeOHYI0 U II03HABATEIbHYIO AESTEIbHOCTh H
JeSTEeTbHOCTh JPYTHX 00ydJaroNIHXCs B IIPOI[ECCe B3aHMOIIPOBEPKY;

® COOTHOCHTh peaJbHble U IUIaHHpyeMble pe3ylbTaThl HHIMBHAYaJIbHOI 00pa30BaTe/IbHOI
JeSTeTbHOCTH U JeaTh BEIBOJBI;

® [PUHHMATH pelIeHNe B yIeOHOIl CHTyallul U HECTH 332 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITETIHHO OMpeIeNsATh IPHINHBI CBOETO yCIeXa WIH HeyclleXa i HaX0AHTh CIIOCOObI BBIX0a
U3 CUTyallHH HeycIexa;

® DPETPOCIIEKTHBHO OIPE/eIIITh, KaKue eliCTBUS 110 pEIIeHUI0 YIeOHOI 3a1aull IIH TapaMeTphl 3THX
JeIICTBUII IIPUBEIN K IOTYIEeHHIO HMEIOIErocs MPOAyKTa yIeOHOI 1eITeTbHOCTH;

® JIeMOHCTPHUPOBATh MPUEMBI PETYIIAIIH IICHXO0()U3NOTOTHIECKIX/ SMOIINOHAIBHBIX COCTOSHHIT IS
nocTmwkeHus dS¢pdexra ycmokoeHHs (YCTpaHEHHS SMOIMOHATBHON  HampsuKeHHOCTH), 3ddekTta
BOCCTaHOBIEHUS (Oclna0ieHHus TpOSBICHHI  yToMmiIeHHS), d¢pdekTa axkTHBH3ANHH  (TOBBIIICHHS
ICHXO0(MH3HOIOTHIECKON peaKTHBHOCTH).

Ilo3HaBaTenbHbIEe YV]]

6. VYMmeHue ompeneniTb IOHSTHSA, CO3/laBaTh OOOOIIEHHS, YCTaHABINBATh AHAJIOTHH,
KJIacCH(UIINPOBaTh, CAaMOCTOSITEIBHO BBIOMpPAaTh OCHOBAaHHUS M KpPUTEPUH JUIS  KIACCH(UKAINIH,
yCTaHABIUBAaTh INPHYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE pacCyXkIeHHE, yMO3aKIIOUeHHe
(MHOYKTUBHOE, IeJyKTUBHOE, 110 aHAJIOTHH ) U JIeJ1aTh BBIBOIbI. OOYyJaIONIHIICS CMOXKET:

e 100HpAaTh CII0BA, COMOAUNHEHHbIE KIIFOUEBOMY CIIOBY, OIIPEIEIISIONIIE €r0 IPH3HAKI U CBOICTBA;

® BBICTPAHUBATh JOTHYECKYIO IIEMIOYKY, COCTOSIIYI0 U3 KIIOUEBOTO CJIOBA H COMOJYHMHEHHBIX €My
CJIOB;

e BBIJEIATh OONIMIl MPU3HAK JBYX IWIH HECKOJIBKUX IIPEJIMETOB IIN SBICHHH H OOBSICHATh HX
CXOJICTBO;

e 00BEIUHATH IpPEeJMETHl U SBIEHHS B TIPYIIBI 10 OIpeJIeIeHHBIM IpH3HAKaM, CpPaBHHBATH,
KIaccHpUIIUPOBaTh U 00001aTh (haKTHI H SBICHUS;

e BBIJEIAITH SABJICHUE U3 OOIIET0 psijia APYTUX SBICHUIL;

® OIpelesiTh OOCTOSTENbCTBA, KOTOPHIE IIPEANIECTBOBATH BO3HHKHOBEHHIO CBSI3U MEXKIY
SBICHUSMH, U3 3THX OOCTOSATENHCTB BBIIEIATH OMIPEAEIISIONINEe, CIIOCOOHBIE OBITh MPUYHHOI JIaHHOTO
SIBJICHU S, BBISIBILITH IPHYUHBI U CIEICTBUS SIBJICHHII;

® CTPOUTH PACCYXKJEHUE OT OOIIHUX 3aKOHOMEPHOCTEI K YaCTHBIM SBJICHHUSIM U OT YaCTHBIX SBJICHHI
K 00IIIIM 3aKOHOMEPHOCTSIM;

® CTpPOUTH pacCyKJIeHHe Ha OCHOBE CPaBHEHUS IIPEJIMETOB U SBJICHUI, BBIAEISLS IPU 3TOM OOIIHe
IIPU3HAKH;

e I3JaraTh MONTYYEHHYIO HH(GOPMAIHIO, HHTEPIPETHPYS ee B KOHTEKCTe pelraeMoit 3a1a4u;

® CaMOCTOSTENbHO YKa3blBaTh Ha HH(POPMAINIO, HYXKJAIOIIYIOCS B IIPOBEpKe, IpeiiaraTb H
IPUMEHSTH CII0Cc00 MPOBEPKHU JOCTOBEPHOCTH HH(POPMAITHIH;

e BepOamI30BaTh SMOLMOHAIBHOE BIIEYAaTICHNE, OKa3aHHOE Ha HErO0 HCTOUYHUKOM;

e OOBSCHATH SBJICHHUS, IIPOLIECCH], CBA3U U OTHOIIEHUS, BBISBISEMbIE B XOJ€ IO3HaBaTEIbHOI H
HCCIIeIOBATEIbCKONH JIeSTeTbHOCTH (IPUBOJUTH OOBSCHEHHE C H3MeHeHHeM (OpMBI IIpe/ICTaBICHNUS;



OOBSACHATS, IeTaTU3UpPys I 000011as1; 00BACHATH C 3aIaHHOI TOYKU 3peHHUs );

e BBIBIATH H Ha3blBaTh IPHYMHBI COOBITHS, SIBIEHHS, B TOM YHCIe BO3MOXKHBIE /Hanboiee
BEPOSTHBIE IPHYUHBI, BO3MOKHBIE IIOCIEACTBUS 3aJaHHON IIPUYHHBL, CaMOCTOSITE€IBHO OCYIIECTBIISSA
IIPUYIHHO-CJIe/ICTBEHHBII aHAIN3;

e JenaTh BBIBOJI Ha OCHOBE KPHTHYECKOTO aHAJIN3a pa3HBIX TOYEK 3PEHUS, IOATBEPKIAaTh BHIBOJ
COOCTBEHHOII apTryMeHTalHell HIIH CaMOCTOSITEIbHO OTyI€HHBIMHI JIaHHBIMH.

7. VYMeHHe co31aBaTh, IPUMEHSTh U NIPeoOpa30BbIBaTh 3HAKH U CHMBOJIBI, MOJEIH M CXEMBI JUI
perieHns yaeOHBIX U 03HaBaTeIbHbBIX 33a4a4. OOyJaromIHIiCs CMOKET:

e 0003HAaYaTh CHMBOJIOM H 3HAKOM IIpeIMeT H/UIH SBICHHE;

e OIpele/siTh JOTHYECKHE CBS3U MEXIy IpeAMeTaMH H/WIH SBISHHSIMH, 0003HAa4aTh JaHHBIE
JIOTHYECKHUE CBSA3H C IIOMOIIBIO 3HAKOB B CXEME;

e Co3JaBaTh a0CTPaKTHBII WIH peaabHbII 00pa3 mperMeTa U/IWIH SBICHUS;

® CTpPOUTH MOJEJB/CXeMY Ha OCHOBE YCIOBHII 33/1a4l W/IIIH cIoco0a ee penIeHus;

e co3laBaTh BepOalbHBblE, BENIECTBEHHbIe U HH(GOpMAIIMOHHBIE MOJIEIH C BBIIEICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ul ONIpeeleHus crocoba pemeHHs 3aJadd B COOTBETCTBUHU C
CUTYaIHeil;

e Tpeo0pa3oBHIBATH MOJIENH C IEIbI0 BBISBICHHS OONMX 3aKOHOB, OMNPEAEIIIONINX JaHHYIO
IpeIMETHYIO 001aCcTh;

® TIIepPEeBOJUTH CIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HH(OpMAIMIO H3 TpaguUYecKoro HIIH
(bopMaTH30BaHHOTO (CHMBOJIBHOTO) TPEJICTABICHIS B TEKCTOBOE, H HA000POT;

® CTPOUTH CXE€MY, aITOPUTM JEICTBHSA, HCIPABIATh WM BOCCTaHABIMBATH HEHU3BECTHBIN paHee
aJITOPUTM Ha OCHOBE HMEIOIIETOCs 3HAaHHS 00 00BheKTe, K KOTOPOMY IIPHMEHSETCS alTOPUTM;

® CTPOMUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

® AQHAIN3HPOBATH/peIEKCHPOBATh ONBIT pa3padOTKH W  pealH3alid y4eOHOro IpOeKTa,
HCCIe0OBaHUS (TEOpPeTHYEeCKOro, 3MIIMPHYECKOr0) Ha OCHOBE IIPEUIOKEHHOH IPOOIEMHON CHTYAITHH,
IIOCTaBJICHHOII 1€/ W/IIN 33JaHHBIX KPUTEPHEB OI[eHKH MPOAYKTa/pe3yibraTa.

8. CwpicioBoe ureHne. OOyJaromuiics CMOKET:

® HaXOJUTh B TEKCTe TpeOyeMyro HH(GOPMAIIUIO (B COOTBETCTBHH C IIEISIMU CBOEI! IeSITeIbHOCTH );

® OPHEHTHPOBAThCA B COZEPIKAHMU TEKCTa, IOHUMATh IIEJIOCTHBIN CMBICI TeKCTa, CTPYKTypUpPOBATh
TEKCT;

e yCTaHABINBAaTh B3aHMOCBS3b OIICAHHBIX B TEKCTE COOBITUII, SBICHHUIL, IIPOIECCOB;

® DPE3IOMHPOBATH ITIABHYIO HJIEIO TEKCTa;

e 1peo0pa3oBHIBATH TEKCT, «IIEPEBOAS» €T0 B APYIYI0 MOAAIbHOCTh, MHTEPIPETHPOBATh TEKCT
(XyZ0KeCTBEHHBIII U HEXYI0KEeCTBEHHBIN — yIeOHbIIl, HayYHO-TIOMYISPHBII, HHOOPMAIIHOHHBI, TEKCT non-
fiction);

e KpPUTHYECKH OI€HHBATh cojepikaHue H GopMy TeKcTa.

9. @opMmHpOBaHHE U pa3BUTHE HSKOJIOTHYECKOrO0 MBIINUICHHS, YMEHHE IPHMEHSATh €ro B
IIO3HABAaTEIbHON, KOMMYHHKATHBHOI, COIMMAAbHOII MpakTHKe M MpodecCHOHATbHOI OpHEeHTAllUN.
OOyJaronuiicss CMOKET:

® OIpeJe/siTh CBOE OTHOLIEHNE K IPHPOJHOI CpeJie;

® AHAIU3UPOBATH BIMSHUE SKOJIOTHUECKHX (PAKTOPOB Ha cpely OONTaHHUS KUBBIX OPraHU3MOB,;

® TIPOBOAHTH IPUYHHHBIN H BEPOSTHOCTHBIN aHAIH3 3KOJTOTHYECKHX CHTYAaIlHil;

e TIPOTHO3HPOBAaTh H3MEHEHHs CHTyallul IIpH CMeHe JeiiCTBHS OHOro (akTopa Ha JelicTBHE
apyroro ¢akxropa;

® pPAcIpOCTPaHSITh 3KOJIOTMYECKHE 3HAHHS U yJacTBOBaTh B IPAKTHYECKHUX JejaX II0 3aliTe
OKpY’Karomlel CpeJibl;

e BBIPaKaTh CBOE OTHONICHUE K IPUPOJIE Yepe3 PHCYHKH, COUMHEHHS, MOJIETIH, IPOSKTHBIE pabOTHI.

10. Pa3BuTHe MOTHBAIlMU K OBJIAJIEHUIO KYJIBTYPOIl aKTHBHOT'O HCIIOJIH30BAHUS CIOBAapeil U APYTUX
IIOUCKOBBIX cucTeM. OOyJaronuiics CMOXKET:

L4 OIIPEACIIATh He0OXO0/IMbIe KJIF0UeBbIe IIONCKOBBIE CII0BA U 3aIIpOCHhI;
L4 OCYHIECTBIIATH B3aHMOJICIICTBHE C SJICKTPOHHBIMH ITOHMCKOBBIMH CHCTEMaMH, CJIOBApsSIMH;
L4 (bOpMHpOBaTB MHOXECTBCHHYIO BBI60pKy U3 ITOMCKOBBIX HMCTOYHHUKOB JUIS OOBEKTHBU3AIIHI

PE3YJIbTAaTOB IIOMCKaA,
L4 COOTHOCHUTD ITIOJTYICHHBIC PE3YJIBTAThI IIOHCKaA CO CBOEII JIeSITeIbHOCTHIO.



KommyHukaTtuBHbIe YV /[

11.  VYMeHHe OpraHU30BBIBaTh ydeOHOE COTPYIHIHUECTBO H COBMECTHYIO AESITEIbHOCTH C YUUTEIEM
U CBEpCTHHKaMH; paboTaTh HHAMBUYAILHO U B TPYIIIe: HAXOAUTH 00IIee pellieHHe 1 pa3penaTh KOH(GIHKTHI
Ha OCHOBE COTJIACOBAHHUS IO3UIMII U ydeTa HHTepecoB; (OpMyIHpOBaTh, apryMEHTHPOBAaTh H OTCTAaHBATh
cBoe MHeHne. OO0 yJaromuiics CMOXKeT:

— OIpelesITh BO3MOKHBIE PO B COBMECTHOI JIeSTE€IbHOCTH;

— HIpaTh OMpPEAETICHHYIO POIb B COBMECTHOI AeSTeIbHOCTH;

— MPHHUMAaTh MO3HIHUI0 coOeceIHNKa, TOHIMasl MIO3UIUIO JIPYToro, pa3audyaTh B €0 pedu: MHEHHE
(TOUKY 3peHus), 10Ka3aTeIbCTBO (apTYMEHTHI ), (DaKThI; THIIOTE3bI, aKCHOMBI, TEOPHH;

— OIpeieNsaTh CBOU JeHCTBUSA U JASICTBIS IapTHEPa, KOTOpPhIE CIIOCOOCTBOBAIN WIH MPEMSTCTBOBAIN
IIPOAYKTHBHOIN KOMMYHHKAIIHH;

— CTPOUTH MO3UTHBHBIE OTHOIIEHIS B IIpoIecce yIeOHOI U T03HABATEIbHOM 1eITeIbHOCTH;

— KOPPEeKTHO U apryMEHTHPOBAHO OTCTaHBaTh CBOIO TOUKY 3PEHHS, B AHCKYCCHH YMETh BBIBUTATh
KOHTpapryMeHTHI, Tepedpa3upoBaTh CBOIO MBICIIb (BJIaJJleHHe MEXaHH3MOM SKBHBAJIEHTHBIX 3aMeH );

— KPHUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IIpH3HAaBaTh OMIMOOYHOCTH
CBOET0 MHEHUS (€CIH OHO TaKOBO) M KOPPEKTUPOBATh €T0;

— TpejIaraTh aJbTepPHATHBHOE pelIeHHe B KOH(GIUKTHOI CUTYaIlUH,;

— BBIJIETATH OOIIYIO TOUKY 3PEHUS B JUCKYCCHH;

— JIOTOBapHBAaThCS O MPaBIUIaX M BOIPOCax UL 00CYkKIEHHS B COOTBETCTBHU C IIOCTABJICHHOI ITepe]l
TPYIIION 3a/1a4ueli;

— OpraHH30BBIBaTh ydeOHOE B3aNMOJENCTBUE B Ipymme (OmpeAensTh oOIHe IeIH, paclpelneisTh
POIH, JOTOBapUBAThHCS JIPYT € APYroM u T. J1.);

— yCTIpaHATP B  paMKax  JHajora  pa3pblBBl B  KOMMYHHKAIlH,  OOYCIIOBJIEHHBIE
HEeTMOHUMaHHeM/HEeIIPUSTHEM CO CTOPOHBI cobeceTHIKa 3a1adH, ()OPMBI IIH COAEPHKAHUS JTHAJIOTa.

12. VMeHHe OCO3HAaHHO UCIIOIB30BaTh pEUYEBbIE CpeACTBA B COOTBETCTBHH C 3ajadeil
KOMMYHUKAIIIH JUI BBIPaKEHUSI CBOUX YYBCTB, MBICIEH H MOTpeOHOCTEN U IUIAaHHPOBAHUS H PETYJLIUU
CBOEHl JIeSTeIbHOCTH; BJAJIEHHE YCTHOH M IMMCHMEHHON PEeYbl0, MOHOJOTHYECKON KOHTEKCTHOI PEUbIo.
OOyJaroniicss CMOKET:

e OIpeNesiTh 3aa4y KOMMYHHUKAIIHH U B COOTBETCTBHH C HEll OTOHPATh peueBble CPE/ICTBA;

e 0OTOHpaTh U HCIOJIH30BaTh PEUEBBIE CPEICTBAa B Ipollecce KOMMYHHKAIIUH C JPYTHMHU JIFOABMH
(muamnor B mape, B Majoii rpymme u T. /1.);

® TIIpeJICTABIATh B YCTHOM MM MICBMEHHOM (hopMe pa3BepHYTHIII ITaH COOCTBEHHOI 1€ TeTbHOCTH;

e co0moaTh HOPMBI MYOIMYHOI pedH, perJaMeHT B MOHOJIOIe M JUCKYCCHH B COOTBETCTBHU C
KOMMYHHKATHUBHOII 3a/1a4ell;

e BBICKA3bIBaTh U 00OOCHOBHIBATh MHEHHE (CyKIEHHE) U 3aIlpalliBaTh MHEHHE IapTHepa B paMKax
JTajora;

® IPUHHMATH PENIeHHE B X0JI€ JUAJIOTa H COrIaCOBBIBAaTh €TI0 C COOECETHUKOM;

® CO3[aBaTh MHICHMEHHBIE «KJIHUIIHNPOBAHHBIE» W OPHIHHAIBHBIE TEKCTBl C HCIOIb30BAaHHEM
HEOOXOAMMBIX PEUEBBIX CPEJICTB;

® JICIIONIB30BaTh BepOalabHBIE CPEJICTBA (CPECTBA JOTHUYECKON CBA3M) JUIS BBIJIEICHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHS;

® JICIIOJIB30BaTh HeBepOaIbHbIE cpencTBa WIH HarJsiIHbIe MaTepHaIbl,
IIOJIrOTOBJIEHHBIE/0TOOpAaHHBIE I10J] PYKOBOJICTBOM YUHTEIIS;

e JenaTh OIEHOYHBII BBIBOJ O JOCTHKCHHU II€TH KOMMYHHKAIIUH HEIOCpPEeJICTBEHHO IIOCie
3aBepLICHNS] KOMMYHHKAaTHBHOIO KOHTAaKTa H 000CHOBBIBATH €TO.

13.  ®@opmupoBaHHE U Pa3BHTHE KOMIETEHTHOCTH B 00JIACTH HCIIOIH30BAHHS HH(OpMAIMOHHO-
KOMMYHHKaIIMOHHBIX TexHojormil (fanee — KT). OOyqaronuiicss cMOKeT:

e IIeJICHANPaBICHHO HCKaTh U HCIIOIB30BaTh HH(OpPMAIMOHHBIE PECypchl, HEOOXOAUMBIE IS
pernieHns yaeOHBIX U IIPaKTHYECKUX 3a1au ¢ momonipto cpects UKT;

e BBIONpATh, CTPOUTH H UCIOIb30BATh a[IeKBaTHYIO HHPOPMAIHOHHYIO MOJIEITb JJIS ITepejadll CBOUX
MBICIIEIl cpeIcTBaMH €CTeCTBEHHBIX I (POPMAIBHBIX S3BIKOB B COOTBETCTBUHU C YCIOBHSMU KOMMYHUKAITHH;

e BHIIEIATh HHOOPMAIMOHHBIN acHeKT 3aJaud, OIepHpOBaTh IAHHBIMHU, UCIIOIB30BaTh MOJENb
pelIeHNs 3a/1a9H;

® JCIIONB30BaTh  KOMIIBIOTEPHBIE TEXHOJOTHH  (BKIIOYas BBIOOpD  aJeKBaTHBIX  3ajade



HHCTPYMEHTAIbHBIX IIPOTPaMMHO-AIIAPAaTHBIX CPEACTB U CEPBHCOB) JUIS pelleHHsS HH(OPMAIMOHHBIX H
KOMMYHHKAIIIOHHBIX Y4eOHBIX 33j1a4, B TOM UIHCIIe: BBIUHCIICHIE, HATUCAHNE ITHCEM, COYHHEHHI, JIOKJIaJIOB,
pedeparToB, co3aHNe Mpe3eHTaIHil U JIp.;

® ICIIOJIB30BAaTh HH(MOPMAIIUIO C YI€TOM 3THUECKUX U IIPABOBBIX HOPM;

e co3JaBaTh HH()OPMAIHOHHBIE PECYPCHI Pa3HOro THIA M JUIS pa3sHBIX ayJAUTOPHIil, cOOIIOIATh
NH(OPMAIHOHHYIO THTHEHY U IIPaBIIa HHPOPMAITHOHHOI 0€30MacHOCTH.
IIpeaMeTHBbIE pe3yIbTAaThL
BbINyCKHHK HAy4HTCs B 7-9 Kiaccax (10151 HCIO0.Ib30BAHHS B OBCeTHEBHOM KI3HU M 00ecreYeHn st
BO3MOKHOCTH YCIEIIHOTO MPOJO/IKeHHSI 00pa30BaHHs Ha 6230BOM YPOBHeE)
DJIeMeHTHI TEOPHH MHOKECTB H MATEeMATHYeCKOI JTOTHKHA

e OmepupoBaThb Ha 0a30BOM ypOBHE' IOHSATHSAMH: MHOKECTBO, O3JIEMEHT MHOKECTBa,
ITOJIMHOKECTBO, IPHHAIEKHOCTD;

e  3ajJaBaTh MHOJKECTBA IIEPEUUCIICHUEM HX 3I€MEHTOB;

® HaXOJUTh NlepeceueHne, 00beIIHEHNE, TTOJMHOKECTBO B IPOCTEHIINX CUTYAITHAX;

e omepupoBaTh Ha 0a30BOM YpOBHE IIOHATHIMIL OIpeie/IeHne, akCHOMa, TeopeMa, JI0Ka3aTeIbCTBO;

® IIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI JIIS IIOATBEPIKHEHIS CBOUX BBICKA3bIBAHHII.
B nmoBceIHeBHOI KU3HH U MPH H3YYeHHH APYTHX MPeIMeTOB:

®  HCIOJIB30BaTh IpadyUIecKoe MpeicTaBIeHNe MHOKECTB JJIS OIHCAHHUS PealbHBIX IPOLECCOB U
ABIEHUI, IIPH PEIIEHNH 33129 IPYIUX YIeOHBIX IPEIMETOB.

Yucaa

e  OmnepupoBaTh Ha 0230BOM YpOBHE NOHATHAMI: HaTypaJbHOE YHCII0, I1eJI0€ YICII0, 0OBIKHOBEHHAs
IpoOb, JlecATHYHAS APOOb, CMENIaHHas OOk, paIlHOHAILHOE YHCII0, apu() METHIECKUIT KBaIPaTHBII KOPEHb;

®  ICIIOJH30BaTh CBOIMCTBA YHCEN U MpaBIJIa JeHCTBHII P BBHIIIOIHEHUH BBIUNCICHMUIT;

®  JICIIOJIb30BAaTh IIPU3HAKH JAEIHUMOCTH Ha 2, 5, 3, 9, 10 1pu BBIIOTHEHNH BBIYUCIECHUN U PEIICHUN
HECIIOJKHBIX 33J1aY;

®  BBINOJHATH OKPYIJIEHHE palllOHAIBHBIX YHCeT B COOTBETCTBHH C MIPaBILIAMU;

®  OIIEHUBAaTh 3HAUYCHHE KBAJPaTHOTO KOPHS U3 MOJO0KUTEIBHOIO EeJI0r0 YUCIIa;

®  pacmo3HaBaTh pallHOHAJbHBIE U HPpaIIOHATbHBIE YHCIIA;

e  CpaBHHUBATh YHCIA.
B noBceIHeBHOM KM3HH H IPH H3Y4YeHHH IPYTHX NpeIMeTOB:

®  OIIEHUBATh Pe3y/IbTAThl BBIUMCICHUI IIPH PEIIeHNH IPaKTHUECKHX 3a1ad;

e  BBINOJHATH CPAaBHEHHE YICEIl B pealbHBIX CUTYaITHX;

®  COCTaBIATh YHCIIOBBIE BBIPaKEHUS IPH PENIeHHH IMpaKTHYeCKUX 3aJad MU 3aJad U3 APYrux
y4eOHBIX IIPEeIMETOB.
ToxknecTBeHHBbIE Pe0OPa30BaAHUS

e BbIIOIHATH HECIOKHBIE MPeoOpa30BaHMUS JUIS BBHIYHCICHHUS 3HAUSHHUI YHCIOBBIX BBIpaKEHMIL,
COJIepsKalIuX CTENEeHH ¢ HaTypaJIbHBIM ITI0Ka3aTesIeM, CTEIIeHH C I1eJIbIM OTPUIIaTeIbHBIM ITOKa3aTesIeM;

e  BBINOJHATH HECIOKHBIE IIpeoOpa3oBaHNs IeIbIX BBIPaKEHUI: pacKpbIBaTh CKOOKHU, IIPUBOIUTH
IIOJIOOHEIE ClIaraeMble;

®  HCIOJB30BaTh (OPMYIBI COKPAIIEeHHOT0O YMHOKEHHS (KBaJpaT CyYMMBI, KBajpaT pa3HOCTH,
Pa3HOCTh KBAJAPaTOB) IS YIIPOIIEHHS BBIUUCICHUI 3HAYCHUI BhIpaK €HHIL;

e  BBINOJHATH HECIOXKHBIE IMpeoOpa3oBaHHS APOOHO-THHEHHBIX BBIPaKEHUII U BBIPaKEHHUIl C
KBaJpaTHBIMU KOPHSMH.
B noBcegHeBHOI KH3HN H IPH H3yUYeHHH JPYTUX MpeIMeTOB:

e  IIOHHUMAaTh CMBICII 3aIICH YHCJIa B CTAHJAAPTHOM BHUJIE;

e  OmepHpoBaTh Ha 0A30BOM YpOBHE IOHATHEM «CTaHIApTHAsS 3aIIUCh THCIIay.
YpaBHeHHS H HepaBeHCTBA

13I[CCI> H Jajie€ — paClio3HaBaTb KOHKPETHBIC IIPIMEPBI OOIIIX TTOHATHII IO XapaKTEPHBIM IIPpH3HAKaM, BBIIIOJIHATH JefiCTBUSA B
COOTBETCTBHI C OIIPEACTICHIIEM I HpOCTeﬁI.LIIILﬂI CBOIICTBaMII ITOHSATHII, KOHKPETH3HPOBATh IIPHMEpaMH 00IIIIIe TTOHSTHSL.



e OmnepupoBaTh Ha 0a30BOM ypOBHE IOHSTHSAMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHIHE,
KOpPEeHb YpaBHEHIS, pellleHIe YpaBHEHI S, YICI0BOe HEPaBeHCTBO, HEPABEHCTBO, PEIICHNE HEPaBEeHCTRA,
®  TIPOBEPSATH CIPABEIHBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
penraTh JTHHEHHbIe HepaBeHCTBA H HECI0KHbIe HEPaBEeHCTBA, CBOIAIINECS K THHEHHBIM;
pelraTh CHCTEMBI HECTIOXKHBIX JINHEHBIX YpaBHEHHUI, HEPaBEHCTB,;
IIPOBEPSATH, IBJILETCS JIH JAHHOE YHCIIO PelIeHIeM ypaBHEHUS (HEpaBEeHCTBA);
pelraTh KBaJpaTHbIE YpaBHEHHS 0 (opMyIie KOpHell KBaIpaTHOTO YpaBHEHHUS,
n300pakaTh pelieHnss HepaBeHCTB U HX CHCTeM Ha YHCIOBOI IPAMOIL.

B noBceHeBHOM KU3HU H IPH H3Y4YeHUH JAPYTHX MpPeIMeTOB:

® COCTaBIATh U pelIaTh JIUHEHHbIe YpaBHEHHS IIPU peIIeHHH 3aJad, BO3ZHHKAIOMIHX B JIPYTHX
y4eOHBIX IIpeIMeTax.
DyHKIUHA

e  Haxoauts 3HaueHHe GYHKIUH 10 3aJaHHOMY 3HAUSHHIO apIyMEeHTa;

®  HaxOIUTh 3HaYEHHE apryMeHTa IO 3aJJAHHOMY 3HaUeHHIO (YHKIIMH B HECTIOKHBIX CHTYAIISX;

e  OmpejeNsaTh MOT0KEeHHE TOUKH 110 €€ KOOpIHHATaM, KOOPJUHATHl TOUKH IO €€ IOJIOKEHHIO Ha
KOOpAHHATHOII IUTOCKOCTH;

e 10 rpaduUKy HAXOMUTh OOJACTh OIpeJeTeHNs, MHOXKECTBO 3HAUeHWi, HyIH (QyHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHUS H yObIBaHHS, HaHOoJIbIlee M HaUMeHbIIee
3HaYeHUS (QYHKIINU;

®  CTPOHTH I'paduK JIUHEITHOMN (yHKITHH;

® IIpOBepATh, SBISETCS JIM JaHHBI Tpapuk TrpadUKoM 3aJaHHON (YHKIHH (JTHHEIHOI],
KBaJJpaTH9IHOI1, 00paTHOII IIPOMOPLHOHATHHOCTH);

e  OIpeaeNsTh NPHOMIKEHHBIE 3HAYEHNS KOOPAMHAT TOUKH IepecedeHus rpagukoB GpyHKITUIL;

e omepupoBaTh Ha ©0a30BOM YpOBHE IOHATHSIMHU: IIOCIIEIOBATEIbHOCTD, apH(pMeTHIecKas
Iporpeccus, TeoMeTpHIecKast IPOrPECCUs;

e pemaTh 3aJaudl Ha IIPOTPECCHH, B KOTOPHIX OTBET MOJKET OBITh IOJIy4eH HEIOCPEICTBEHHBIM
oJICUETOM Oe3 MpUMeHEHHS (hOpMYIL.

B noBceHeBHO¥ KU3HU H NPH H3YYeHUH IPYTHX NpPeIMeTOB:

®  IICIIOJIB30BaTh TPapUKU peaabHBIX IMPOIECCOB U 3aBHCHMOCTEN VIS OIpeleNleHHs HX CBOICTB
(HauOobIINe 1 HAUMEHBIINE 3HAUEHIS, IPOMEKYTKH BO3pACTaHUS M YOBIBAaHHS, 00JIaCTH MOJIOKUTEIbHBIX
U OTpHILATEIbHBIX 3HAUSHHI U T.I1.);

®  IICIIOJIB30BaTh CBOICTBA JUHEHHON (QYHKIMH U ee TpadHK IpH pelIeHHH 3ajad U3 JApPYyTrux
y4eOHBIX IIPEIMETOB.

CTaTHCTHKA U TeOpHsI BepPOSITHOCTEH

e IlImeTh IpeJCcTaBICHUE O CTATHCTUYECKUX XapaKTePUCTHKAX, BEPOSTHOCTHU CIIyJaiiHOTO COOBITHS,
KOMOHHATOPHBIX 3aJ1adax;

e  pemraTh IpocTeiinme KOMOUHATOPHBIE 3a1a9l METOJIOM IIPSIMOTO M OPTaHH30BaHHOT O TIepedopa;
IPeJICTaBIIATh JJaHHbIe B BUJIE TaOJIHI, AHarpaMM, rpauKoB;
qHTaTh HH(GOPMAIINIO, TIPEICTAaBICHHYIO B BIJIe TaOJIMIBI, IUArpaMMBI, Tpaduka;
OIIpe/ieNIATh OCHOBHBIE CTATHCTHIECKIE XapaKTEePHUCTUKH TNCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSTHOCTD COOBITHS B IPOCTEHIINX CIyJasX;
HMETh IIPeJICTaBICHIE O POJIH 3aKOHA OOJIBIINX YHCENT B MACCOBBIX SBJICHHSX.

B nmoBceIHeBHOI KU3HH U MPH H3Y4YeHHH APYTHX MPeIMeTOB:

®  OIIEHHBAaTh KOJTHIECTBO BO3MOKHBIX BAPHAHTOB METOIOM Iepebopa;

e  HMeTh IpejICTaBIeHNe O POJIH MIPAKTHYECKH JOCTOBEPHBIX H MAJIOBEPOSTHBIX COOBITHIL;

e CpaBHHBaTb OCHOBHBIE CTATHCTHYECKHE XapaKTEPUCTHKI, MOJTydeHHBIE B IIpOIlECCe peIIeHHS
MIPUKIIAIHOM 3a1a4H, H3YYSHIS PeaTbHOTO SBICHHUS;

o OLICHHUBATh BEPOIATHOCTD PCAJIbHBIX COOBITHIT U SBJIEHHIT B HECIIOKHBIX CHUTYyaIluAX.



TekcToBBIE 3272491

e Pemarh HeclIOKHBIE CIOKETHBIE 3a]JaUll Pa3HBIX THIIOB Ha BCe apU(pMeTHIEeCKUe IeiCTBIS;

®  CTPOUTH MOJIEJIh YCIOBHSA 3a1a4H (B BHIE TaOIHITBI, CXeMBI, PUCYHKA IJIH YPaBHEHIIS), B KOTOPOIl
JaHBI 3HAYEHHS JBYX U3 TPEX B3alIMOCBS3aHHBIX BEJIHMUIH, C IIEJIBI0 TIONCKA PENICHIS 3a,1a’H;

®  OCYIIECTBJIATH CIOCOO IOMCKA pelIeHus 3a1aqi, B KOTOPOM PacCyKJIeHHEe CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO WIH OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBIATH IUIaH pPEIIeHHs 3a/1a9n;

e  BBIJIEJIATH STAllbl PEIICHUS 3a/Ia9H;

e  HHTEPIPETHPOBATH BBHIUICIUTETBHBIE PE3YIBTATHI B 3a/1aue, HCCIeI0BaTh MOIyIeHHOE pelIeHne

e  3HATh pa3IH4He CKOPOCTeil 00beKTa B cTOS4el Bojie, IPOTHB T€USHHS U [T0 TEYSHUIO PeKU;

e  pemaTh 33Ja4H Ha HaXOJKJIEHHe YacTH YHCIIa U YHCIIa 110 €r0 YacTH;

e pemaTh 3aJaudl pa3HBIX TUIOB (Ha paboTy, Ha MOKYIKH, Ha IBIDKEHHE), CBA3BIBAIOMINX TPH
BEJIMYUHBI, BBIJIEIATH 3TH BEIUIUHBI H OTHOIICHUS MEKIY HIMH;

®  HaXOJUTH MPOIEHT OT YHCIIA, YHCIIO IO MPOIEHTY OT HeTro, HaX0AUTh POIEHTHOE CHUKEHHE HIIH
MIPOIIEHTHOE MOBBIIIEHNE BETHIHHBI;

®  pemIaTh HecJIOKHBIE JIOTHYECKHE 3a/1a91 METOJIOM pacCyKIEeHHIL.
B noBceiHeBHOI KH3HU U IIPH H3YYeHHH JPYTUX MPeIMeTOB:

e  BBIJBUTATh FHIIOTE3bI O BO3MOKHBIX IIPeJIEIbHBIX 3HAUSHU X HCKOMBIX B 3aJ1aue BEIIYNH (J1e1aTh
MPUKUAKY ).
BbINYCKHHK MOJIYYHT BO3MOKHOCTh HAYUYHThCS B 7-9 Kilaccax 1715 o0ecnedeHHs BO3MOKHOCTH
YCHEIHOTo MPoI0JIKeHHsI 06Pa30BaHNS HA 6230BOM M YIUIy0,IEHHOM YPOBHSX
DJ1eMeHThI TeOPHH MHOKeCTB H MaTeMaTHYeCKOMH JJOTHKH

e Onepuposams’ nonamuamii: onpedeneHiie, meopema, aKcluoma, MHOICECNEO, XAPAKM ePUCTIUKL
MHOJCECBa, >1eMeHN MHOXMCecmea, nycnoe, KOHeYHoe U OeCKOHeuHOe MHOMCecmeo, NoOMHONCecneo,
NPUHAONEHCHOCIb, GKITOUEHUE, PAGECHCINGO MHONCECING,

®  U300PANCAMb MHONCECTNEA U OMHOUIEHUE MHONCECHIE C NOMOUjbIO KpY2oe Diinepa;

®  onpedenansv NPUHAONEHCHOCb NeMEHNA MHOMCecmey, 00beOUHeHU0 U NepeceyeHlo
MHOMCECE;

®  300a6amb MHO}CECHBO C NOMOULIO NEPEYUCTCHUS 2NeMEHIN08, CI0GECHO20 ONUCAHUS,

®  onepupogamv NOHAMUAMU: GbICKA3bIGAHUE, UCIIUHHOCHIL U  JONCHOCHb — GbICKA3bIGAHUS,
ompuyaHue GviCKA3bIGAHUIl, ONepayull Hao GbICKA3bIGAHUAMU. U, WIU, He, VCIO0GHble GbICKA3bIGAHUS
(umnauxayuu);

®  CIMPOUN® GHICKA3LIGAHUSA, OMPUYAHUS BbICKA3bIGAHUIL.
B noBceIHeBHOI KH3HU U IIPH H3YYeHHH APYTUX NPeIMeTOoB:

° cnipouns yenovxku y,MO.?(IK.:'UOquUZ? HA OCHOGe UCNOJIb306AHUA NpAGUl 102UKU,
o UCHNOTb306ANb MHOJMCECHeda, onepayul ¢ MHoaxcecmeamvu, Ux epac])uqecxoe npeacmae.nemte ons
ONUCAHUA pealbHblX npoyeccoe u AGNeHUI.

Yucaa

e Onepupoeamv NOHAMUAMU. MHOHCECMNEO HAMYPATLHLIX YUCET, MHONCECNEO YeblX ulicel,
MHOXMCECNEO  PAYUOHATLHBIX — YUCel, UPPAYUOHATbHOE YUCIO0, KEAOPAMHbI KOPEeHb, MHOMCEeCHEOo
OeliCMEUIEeNbHbIX  YUCeT, 2eoMEeMpUYecKas UHNMeEpnpemayus HamypaibHulX, UYeuvliX, pPaylioHAIbHBYIX,
oeticmeumenbHbIxX Yuce;

®  NOHUMAaMb U 0OBACHANb CMBICT NOZUYUOHHOIL 3aNUCU HATNYPATbHO20 HUCIA,
GHINOTIHANMG GLIYUCTEHUS, @ MOM YUCTe C UCNONb306AHUEM NPUEMOE PAYUOHATLHBIX GblYUCTEHIULL,
GbINOIHANG OKPY2TeHUe PAYUOHATLHBIX YUCeT € 3A0AHHOU MOYHOCIbIO,
CPAaBHUBANb PAYUOHATbHBIE U UPPAYUOHATbHBIE YUCTA,
npeocmasnans payuoHaIbHoe Yicio 6 e 0ecamudHoll Opobu
VIOPAOOHUEANb HUCIA, 3ANUCAHHbBIE 8 GUOE 0OBIKHOGEHHOI U 0eCAMUYHOL Opobu;

2 31ech U Janee — 3HaTh OIIPEACICHHE ITIOHATHS, YMETD IIOACHATH €I0 CMBICII, YMETB HCIIOJIb30BATh IIOHATHE H €T0 CBOIICTBA IIpu
IIPOBEICHHIT paCC}’)KJICHIIﬁ. JAO0Ka3aTCIIbCTB, PCIICHN 3a1a4.



e navooumv HO/] u HOK uucen u ucnonv3oeams ux npu peuieHuu 3a0ad.
B noBceqHeBHOM KU3HU H NPH H3Y4YeHHUH JIPYTHX MPeIMeTOB:

®  NPUMEHAMb NPAGUIA NPUBTUNCEHHBIX GbIYUCTEHUT NPU PelleHUU NPAKMUYecKUux 3a0ay u peuieHuu
3a0auy Opyaux y4ebHbIX npeomemnos;

®  GUINOTHAIMNL CPAGHEHUe pPe3VTbmanos GulYUCIeHUll NPpU peuleHul NPaKmudecKux 3aoad,  mom
yucne NPUbIUNCEHHBIX GbIUUCTEHUIL,

®  cocmaenams U OYeHUBAMb YUCI0GbIe GLIPANCEHUA NPU PelleHUU NPAKMUYecKUx 3a0ay u 3a0a4 u3
Opy2ux yuebHvix npeomemoe;

®  3anUCHIGANb U OKPY2IANMb YUCTO08bIe 3HAYEHUS PealbHbIX GelUYUH C UCNONb308AHUEM PA3HLIX
cucmem usMepeHus.

TokaecTBeHHbIE Hp606p33033HHﬂ

e Onepupoeamv NOHAMUAMU CHIENEHU C HAMYPATbHLIM NoKa3amenem, cimeneHu ¢ yenvim
ompuyamentbHbIM NOKa3amenem;

®  GLINOTHANDL NPEoOPA30BAHUA YeNblX GbIPAXCeHUIl: Oelicmeus ¢ O0OHoYNeHaMu (clodceHue,
GLIYUMAHIUE, YMHOJCEHIe), OeliCEUs ¢ MHO20UNeHamMU (CIOXCeH e, GblYUMaHIe, YMHONCEHUE),

®  GLINOTHANMD PA3NOHCEHUEe MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 CNocobog: GbiHeceHue 3a
CKODKY, SPYNNUPOGKA, UCTIONb306AHUE POPMYI COKPAUJEHHO20 YMHONCEH U,

®  guI0enANb Keaopam CyMMul U pA3HOCHU 0OHOYTICHOG,

®  PAcKIaovIeaMb HA MHONMCUINENU KGAOPAMHbBIN  MPEXUTEH,

®  GLINOTHANDL NPEoOPA30BAHUA GLIPANCEHUI, COOEPAHCAUUX CINENEeHU C YeTbIMU OMPUYaAMenbHLIMU
noxkasamenamu, nepexooums om 3anucu 8 uoe cimenetl ¢ yeirvim OmpuyamelbHoiM noKazamenem K 3anuci
6 guoe opobu;

®  GuLINONHANDL NPeobpazoeaHusi OpPOOHO-PAYUOHATLHLIX GLIPANCEHUI: cokpaujeHue Opobell,
npueedenue ancebpaudeckux Opobeii K obwemy 3HamMeHamenro, CIONHCEHUe, YMHOJCeHlue, OeleHue
ancebpaudeckux opobeil, 6o36edeHue ancebpauyeckoil Opodu 6 HaAMYPAIbLHYIO U Yeayio OMmpuyamenrbHyo
cimenets;

®  GLINOTHANDL NPEobPA306aAHUs BLIPANCEHULL, COOEPHCAUUX KEBAOPAMHbIE KOPHU,

®  guI0enAMb KEAOPam CyMMbul UIU PAZHOCINU OBYYIEHA 8 BbIPAACEHUAX, COOePAHCAUJUX KeAOpamHvle
KOpHU,

®  GLINOTHAND NPEObPA306AHIS BLIPANCEHUIL, COOEPHCAUIUX MOOYTb.

B nmoBceIHeBHOM KH3HH H IIPH H3YYCHHH JTPYIHX MPEIMETOB:

° BGbINOJIHATNb 7)]7806]9(1306(11-!10] u Oeticmeus ¢ quciaamiu, 3anUCaAHHbIMU 6 CIII(IH()(IpIIIHO.M Gll()@,'

®  GLINONHANDL NPeoOPA306AHUA AN2eOPAUYECKUX GLIPANCEHUL NPU PeteHUU 3a0ay Opy2ux y4ebHbIxX
npeomenios.

Ypamlemm H HEPpaBCHCTBa

e Onepupoeamv noHaAmMuAMU: YpPAGHEHUe, HEPABGEHCNEO, KOPeHb VPAGHeHUs, pelieHle
HEepaeeHcmea, paeHoCUIbHble YPaeHeHus, obracme onpedeneHus YpasHeHUs (HepageHcmea, Ccucimembl
VPaeHeH Ul Ul HepageHcms),

®  pewiamv JuUHellHble VPAGHEHUA U YPAGHEeHUS, CEOOUMble K JUHEUHbIM C NOMOUbIO
MOACOECNBEHHBIX NPEobPa3z06anull;

®  peuwiamsv KeaopamHvie YPAGHEHUS U YVPAGHEHUA, CEOOUMble K KEAOPAMHLIM C NOMOUILIO
MOACOECMBEHHBIX NPEobPa3z06anull;

®  peuiamsv OpoOHO-TUHElIHbIE YPAGHEeHUS,
; J@=a JF@={2().
®  pewams npocmetiuilie UPPAYUOHATLHbIE YDAGHEHUSA 8UOA ; 5

n __
®  pewiams ypaeHerusa euoax —a;
®  peuwiams ypasHeHUs CNOCOOOM PA3NONHCEHUA HA MHONCUMENU U 3aMeHbl NepeMeHHOl;



UCNOTIL306aANb MEINOO UHmepeaioe ona peuieHus yeivix u ()p06H0-pal{llOHaﬂbHblx HepaeeHcme,
peuianio ﬂLlH@ﬁHle_VpdGH@HHﬂ U HepaeeHcnieda ¢ napamempamu,

peuiantv HecCilooJHCHble Keac)panmbzeypaeuemm C napamenpom,

peuiantv HeClodHCHble cucniembl JUHelIHbIX ypaeHeHuﬁ C napawvempami,

peuianiv HeCloJH#CHble YPABGHEHUA 6 YejlblX YUCIAX.

B noBceIHeBHOM KH3HH H IPpH H3YYCHHH JIPYIHX MIPEIMETOB:

® cocmaenamsv u peuiams JuUHellHvle U KeaopamHvle YPaeHeHUs, YPAGHEeHUA, K HUM CGOOAUjUecs,
cucmemvl TUHENHBIX YPAGHeHUl, HepaGeHCN e NPU peuleHuU 3a0ay Opy2ux y4ebHbIX npeomenoe;

®  GLINOTHANMDL OYEHKY NPAgOoNooobUs pe3yIbmaimos, Noay4aemviX npu peuieHuu JUHEelHbIX U
KGAOPAMHBIX YPAGHEHUIL U CUCTeM TUHElIHbIX YPAGHeHUIl U HepageHCme npu pellerul 3a0ad Opyaux yueoHvix
npeomenos;

®  @uibUpams coomeemcmeyrujie YpaeHers, HepageHcmea uil ux cucmemvl 01s COCMAGIeHUs
Mamemamuyeckoll Mooenu 3a0aHHOU peanvHoll CUmMyayuu Uil NPUKIAOHOL 3a0adu;

®  yMenv UHMEPNPemuposams NOAV4eHHbIll NPU peuleHUll YPAaGHeHUs, HePaGeHCea Uil cucmemsl
pe3yiemam 6 KOHmeKxcme 3a0aHHOU pealbHOLl CUmyayuu Uil npUKIaoHol 3a0ayul.

DyHKIUH

e Onepuposamv NOHAMUAMU. QYHKYUOHATbHAA 3AGUCUMOCHIL, QYHKYUSA, Zpadukr @yHKyuU,
Cnocobwl 3a0aHUs PYHKYUL, apeyMeHm U 3HaYeHue QYHKYUU, 001achb ONnpedeneHuUs U MHONCeCHE0 3HaYeHUll
Qyuxyuu,  Hymu  QYHKYUU, — NPOMENCYMKU — 3HAKONOCHIOAHCMGA,  MOHOMOHHOCMb  DYHKYUU,
YEMHOCb/HEUEMHOCIL PYHKYUIL,

®  cmpoums cpaguxu JIUHENHOU, KeaopamuuHol @QYHKYuUIl, 06PAMHOU NPONOPYUOHATLHOCIIL,

y=a+—— S oo & g
@yuxyuu euoa: x+b y=~Nx y= Ix y= ‘/;, y=|a] ;
®  Ha npumepe KeaOpaAMuU4HOI QYHKYUU, UCTIOIb306aNb Npeobpazoeanus spaguxa GyHkyuu y=f(x)

15 nocmpoenus epaguxoe ymiyuii ¥ =Y (kex+b)+c ;

®  cocmaenamv YpaeHeHus NpAMOU N0 3A0AHHLIM YCI08UAM: Npoxoosujell yepe3 0ee MOYKU C
3A0AHHBLIMU KOOPOUHAMAMU, NPOXooAujell Yepe3 OaGHHYVIO MOYKY U NApaiieabHoll OGHHOI NPAMOIL,

® uccnedogamsv QYHKYUIO NO €€ 2pagpuxy;

®  HAXOOUMb MHOMCECMEO 3HAYeHUll, HYIU, NPOMENCYMKU 3HAKONOCHIOAHCINGA, MOHOMOHHOCIU
KEaOpamu4Holl yHKyuu,

®  onepuposamv  NOHAMUAMU:  NOCIEO08AMETbHOCINb, apugmemuueckas  npozpeccus,
2eoMempudeckas npopeccus;

®  peuwiams 3a0a4l Ha APUPGMEMUUECKYIO U 2eOMEMPULECKYI0 NPOZPecCuUro.

B noBceTHeBHOM KH3HH U IIPH H3YYCHHH JIPYIHX MMPEIMETOB:

® wITIOCMPUPOBAMb® € NOMOWbIO 2PAPUKA PeanvHYr 3aGUCUMOCHIL Ul Npoyecc No  Ux
xapaxmepucmuxam,

®  UCNONBL306AMb CEOLICIEA U ZPAPUK KEAOPAMUYHOU DYHKYUU NPpU peuteHuu 3a0ad u3 opyeux
VuebHbIX npeomenoe.

TekcToBbIe 3a1a4H

e Pewamv npocmuvie u CIO0XCHbIE 3a0a4U PA3HLIX MUNOE, A MAK}Ce 3a0ayu NOGLIUIEHHOI
mpyoHocmu,

®  UCNONB306aANIb PA3HBIE KPAMKUE 3aNUCU KAK MOOelU NMeKCN08 CLOACHBIX 3a0ay OJis NOCIPOEeHUA
NOUCKOBOIL CXeMbl U pelleHls 3a0ay;

®  pasznuyanv Mooenb mexkcma u mooeis peuterus 3(1001111, KOHCcmpyupoeaniov K 00HOIl Mooenu
peuieHun HeCN04CHOIL 3a0ayll pa3uz;1emo<)a7u mexkcma 3adaqu,'



®  3HaAMb U NPUMEHAMb 0ba cnocoba noucka peuwienus 3a0ad (om mpeboeanus K YCioGuo U om
Venoe6us Kk mpeboeanuio);

®  M00enUPoeams paccyHcoerus npu NoUcKe peuieHus 3a0a4 ¢ NHOMoUubio epag-cxemoi,

®  guIOeNANB FMANbI PeUIeHUS 3a0ayU U COOEPHCAHUE KAHCO020 SMand,

®  yuembv GbIOUPAMbL ONMUMATLHBIL MemoO peuleHus 3a0a4u U O0CO3HABGaNMb 6bl6op Memooa,
pacemampueants paziuyHvie Menoosl, HaxoOUMs Pa3Hvle PeueHUs 3a0adll, ecu GOIMONCHO,

®  QHAMU3UPOGAN® 3AMPYOHEHUS NPU PelleHul 3a0ay,

®  GUINOIHANDG PA3luuHble NPeobpaz06aHlUs NPeONONCEHHOU 3a0ayll, KOHCIPYUPOGANb HOGble
3a0ayu U3 OAHHOI, 6 NMOM Ylclle 0bpamHubvle,

®  uHmMepNPemuUpoeamsv GbLIYUCTUMETbHbIE Ppe3YIbMamsl 6 3a0ade, Ucciedo6ams Noay4eHHoe
peuierue 3a0a4i;

®  QHAMUBUPOBANNL GCEGOZMONCHBIE CUMYAYUU G3AUMHO20 PACNONONCEHUS O08YX 00BbeKnos u
U3MeHeHUe UX XAPaKmepucmux npu COBMeCINHOM OGUNHCEHUU (CKOPOCHIb, 8peMsl, pacCmosHue) npu peuleHuu
3a0a4 Ha OguCeHUe 08YX 0ObEKN OB KAK 6 0OHOM, MAK U 6 NPONUGONONONCHBIX HANPAGICHUSAX,

®  uccnedosams 6CEGO3MONCHbIe CUMYayul npu peuwleHul 3a0a4 Ha OGUdCeHUe No pexe,
paccmampueantv pasxvie Cucnemsl omecyéma,

®  peuwiams pazHoobpazHvie 3a0a4il «HA 4acmuy,

®  peuwamsv u 06OCHOBHIEAMb CGOE peuieHue 3a0ay (6vldensms MameMamuieckKyk 0CHO8Y) Ha
HAX0XHCOeHUe 4acmu 4ucaa u 4ucia no e2o 4acmi Ha OCHOGe KOHKPENHO20 cMblcla Opooi;

®  0co3Haeamv U 0OBACHANMb UOCHMUYHOCb 3A0ay PAHBIX MUNOE, CEA3bIEAIOUUX MPU GeTUYUHD]
(Ha pabomy, Ha NOKYNKU, HA OGUMCEHIE).GbIOCISANMb IMU GETUUUHBL U ONMHOUICHUS MENHCOY HUMU, NPUMEHSNb
UX NpU peuterul 3a0ad, KOHCMPYUPo8ams coOCMeEeHHble 3a0ay YKA3AHHBIX MUNOE;

®  gradenv OCHOGHBIMU MENOOAMU PeuleHUs 3a0ad Ha cMec, CNiaebl, KOHYEHMPayuu,

®  peuwiams 3a0a4u HA NPOYEHMbL, & NOM HUCIe, CTOHCHbBIE NPOYEHNIbI ¢ 0OOCHOBAHUEM, UCTIONbIYS
pasmvie cnocobol;

®  pewams Jo2udeckue 3a0aul pasHvIMU CHOCObaMu, @ MOM Yucie, ¢ 08yMs OIOKaAMU U C Mpems
O.10KaMU OAHHBIX C NOMOULIO MAbIUY;

®  pewams 3a0a4u NO KOMOUHAMOPUKe U Meopull GeposMHOCMEll HA OCHOGe UCNOIb30GAHUS
U3VUEHHBIX MeMo00E 1 060CHOGHIGAMb PelleHie;

®  peuiams HECIONHCHbIE 3a0a4U NO MAMEMAMUYECKOl CINAMmucmuKe,;

®  ogrademv OCHOGHLIMU MeMOOaMU  PeuleHUs  CIONXCeMHbIX  3a0a4y.  apugmemudeckul,
aneebpaudeckuil, nepebop GapuaHmMoes, 2eomempudeckull, paguueckuil, NPUMEHSMb UX 6 HOGbIX NO
CPAGHEHUIO € U3VUEHHBIMU CUNYAYUSIX.
B noBceHeBHOI KH3HU U IIPH H3YYeHHH APYTUX NpPeIMeTOoB:

®  guoenamy npu peuleHuu 3a0a4 Xapaxkmepucmuku paccmampueaemoll e 3aoave cumyayui,
OMJIUYHBIE O PeanbHbIX (Mme, om KOMOopuIX abcmpazupoganics), KOHCMPYUPOBAms HOGble CUMYayuu
VUEMOM SMUX XAPAKMEPUCNUK, 6 YACMHOCU, NPU peuleHuu 3a0ad HA KOHYeHMmpayuu, y4umoieanbs
NJIOMHOCIG Geljecmed;

®  peuwiams U KOHCIMPYUPOBANb 3A0aYU HA OCHOGE PACCMOMPEHUS PealbHbIX CUNYAYULL, 8 KOMOPbIX
He mpebyencs MOYHbII GLIYUCTUMENbHDILL pe3Yabman;

®  peuwams 3a0a4u HA OBUNCEHUE N0 peKe, PACCMAMpPUEas pasHvle CUCIeMbl omcdema.

CTaTHCTHKA B TeOpHsI BeposITHOCTeH

e Onepupoeamv NOHAMUAMU: CIMOJOUAMbIE U KPY20Bble OUAPAMMbL, MAbAUYbl OAHHBIX, CpeoHee
apugpmemuueckoe, meduara, HauboIblULee U HAUMEHbUee 3HAUEHUSA Eb100PKIU, Pa3Max 6blOOPKU, OUCTEepCUs U
CIMaHOapmHoe OMKIOHeHUe, CTVYAUHAS USMEHYUBOCHIb,

®  uszelexamv uHQoOpMayuro, NPeocmasieHHyo ¢ mabauyax, Ha OUAzZPamMmax, spagpukax,

e cocmaenams mabauysl, CMPoOUNs OUAZPAMMYL U 2PAPUKU HA OCHOGE OAHHBIX;

®  onepupoeamv NOHAMUAMU: GaKmopual 4ducia, NepecmaHo6Ki U COYEmaHus, MmpeyeoabHUK
Ilackans;

®  NPUMEHSNMb NPAGUIO NPOU3GEOEHUS NPU PeUeHUU KOMOUHAMOPHBIX 3a0ay;



®  onepupogamv NOHAMUAMU. CAVHALHBII ONbIM, CAVYALHBII 6b100p, UCNBINAHUE, 2TeMeHNMaAPHoe
cayyatinoe cobvimue (Ucxo0), kiaccuveckoe onpeoeieHue 6eposmHoCnU CIVHaliHo2o0 cobbimus, onepayuul
HAO CAYUAHBIMU COOLIMUAMIUL

®  npeocmaenAms UHGOPMayUo ¢ NOMOUbI0 Kpy2oe Jiliepa;

®  peuiams 3a0ayll HA GbIYUCTEHUE GEPOSAMNHOCINU C NOOCYENIOM KOAUYEeCNea aPUAHNIO8 € NOMOUJbIO
KOMOUHamopuxiu.
B noBceHeBHOM KM3HH M IIPH H3Y4YeHHH JPYTHX NPeIMeTOB:

®  uszGleKamv, UHNMEPNPemupoeams U Npeobpa306vleams UHGOpMayuo, NPeoCcMasieHHyo 6
mabauyax, Ha OUAZPAMMAX, 2PagduKax, OMpPaAXCarUyo CEOLCMEA U Xapakmepucmuxu peaibHuix Npoyeccoe
U A61eHUll;

®  onpedensmv cmamucmudeckue Xapaxkmepucmuxku 6blOOpoxk no mabauyam, OuUAPaAMMa,
apaguxam, oINOIHAMS CPAGHEHUE 6 3AGUCUMOCIIU OM Yelu pelleH s 3a0adll;

®  OyeHUBaMb GEPOSAMHOCHIL PeATbHBIX CODLIMUIL U AGNEHUIL.

HcTopusi MAaTeMaTHKH

o Xapaxmepuszoeams K10 GbIOANOWUXCA MAMEMAMUKOE € PA3GUMUE MAMeMamuKxu U UHbIX
HayuHbIX obaacmeil;

®  noHumams pors mamemamuxu ¢ pazeumuu Poccuu.

MeToabl MAaTeMAaTHKH

o [lcnonv3ysa uzyuenHsie Memoos, npoGoOUNtL OOKA3AMENbCINGO, GLINOTHANL ONPOGEPHCEHUE,

®  guibupamsv uzyUeHHble Memoobl U UX KOMOUHAYUU O pelleHUs MamemMamudecKux 3a0a4;

®  LUCNONB306AML MamemMamuyecKue 3HaHus 018 ONUCAHUS 3AKOHOMEPHOCMeEll € OKpyicaioujell
OeticmeumensHoCmu U NPoU36e0eHUAX UCKYCCIEA,

®  npumeHsmMb npocmeliuiue NPOSPAMMHbIe CpPeOCmea U AAeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl npu pewieHur Mamemamu4eckux 3a0ax.

BBINYCKHHK MOJTYYHT BO3MOKHOCTh HAYYHTHCS B 7-9 Kjaccax sl YCIENIHOTO MPOI0/KeHUs
00pa3oBaHHs Ha YIUIYOJI€HHOM YPOBHe
DJ1eMeHTBI TEOPHH MHOKECTB H MATEeMATHYeCKOI JTOTHKA

e (CBOOOXHO OMEPHUPOBATh> MOHATHAMU: MHOKECTBO, XapaKTEPHCTUKH MHOXECTBA, SIEMEHT
MHOJKECTBa, IIyCTOe, KOHEYHOe U OECKOHETHOE MHOMKECTBO, IIOIMHOKECTBO, IIPHHAIIEKHOCTD, BKIIOUCHHE,
PaBEeHCTBO MHOKECTB, CIIOCOOBI 3a/IaHIe MHOKECTBA,;

e  3aJaBaTh MHOJKECTBA Pa3HBIMHU CIIOCOOAMIL;

®  IIPOBEPSATH BHINOJHEHNE XapaKTEPUCTHIECKOTO CBOIICTBA MHOKECTBA;

e  cBOOOJHO OIEPHPOBATh MOHATUSAMHU: BBICKa3bIBAHUE, MCTHHHOCTh U JIOXKHOCTh BBICKa3bIBAHH,
CIIOKHBIE M TIPOCThIE€ BBICKA3bIBAHMUS, OTPHIIAHIE BBICKA3bIBAHUIT; HCTHHHOCTD U JIOKHOCTH YTBEPIKIECHHS U
ero OTPHIIAHHS, OIlEPaIlHI HaJl BHICKa3bIBAHUIMI: U, WIH, He;yCIOBHBIE BEICKa3bIBAaHUS (MMIUINKAIINH );

®  CTPOUTH BBICKA3bIBAHIS C UCIIOJIh30BAaHNEM 3aKOHOB alIreOphl BRICKa3bIBAHHIL.

B noBceHeBHO KU3HU M IIPH H3YYeHHH IPYTHX MPeIMeTOB:

L4 CTPOHUTH PAaCCYKICHIA Ha OCHOBE HCIIOJIb30BaHHU ITPABHUJI JIOTHKH,
L4 HCIIOJIB30BaTh MHOJKECTBA, OII€pali C MHOXECTBaMH, HX rpa(pprqecxoe IIPpEACTAaBIICHUE JIJIA
OIMCaHUA pCajIbHBIX ITPOIIECCOB U SIBJICHUII, IIpH PpEHICHHHM 3aJa49 JIPpYIUuxX yrle6HbIX IIpEeIMETOB.

Yucaa

e (CB00OMHO OmEpHPOBaTH MOHATHAMH: HaTypaIbHOE UYHCIO, MHOXKECTBO HATypaJbHBIX YHCEI,
1eJI0e 9UCIIO, MHOKECTBO IEJIBIX 4YHceld, OOBIKHOBEHHas ApoOb, JecSITHYHAs IpoOb, CMEIIaHHOE YHCIIO,
paIiOHaIbHOE YHCIIO, MHOKECTBO pAallMOHAIBHBIX YHCEN, HppalMoHAIbHOE YHCIO, KOpPeHb CTEIeHH n,
NeNCTBUTEIbHOE UHCIO, MHOMXKECTBO JCHCTBUTEIBHBIX UHCENI, TeoMeTpHYecKas HHTepIIpeTaIus
HaTypaJIbHBIX, 1IEIbIX, PaIlHOHATBHBIX, 1€ CTBUTEIbHBIX TICET;

3 311ech 11 lanee — 3HATh OMpejIeleH e IOHATIS, 3HaTh H YMETh JOKa3bIBaTh CBOIICTBA (IIPH3HAKIL, €CIIH OHII €CTh) IOHATILS,
XapaKTepH30BaTh CBA3M C JPYTHMII IOHATIAMII, TIPEICTABIIASA OHO IOHATHE KaK 9acTh LIETOCTHOTO KOMILIEKCA, IICII0Ib30BaTh
TIOHSTIE I €T0 CBOIICTBA MPH MPOBEIEHNI PACCYKIESHII, JOKa3aTeIbCTB, PEIISHIN 3a/1a4.



e [IOHUMAaTh U OOBACHATH PA3HUIy MEXKIY MO3UIMOHHON U HEMO3HIIHOHHON CHCTeMaMH 3alllicH
qHCell;

e  [IepeBOJUTH YHCIIA H3 OJJHON CHCTEMBI 3alUCH (CHCTEMbI CYUCIICHHUS) B APYTYIO;

e JI0Ka3blBaTh M HCIIOJIH30BaTh MNpPH3HAKH AeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMBl u
MIPOU3BEACHUS THUCEII IPH BHITIOJHEHIH BRIYHCISHUI 1 pelIeHUH 3a/1a4;

®  BBINOJHATH OKPYIJIEHHE pPalllOHAIBHBIX H HPPAIlOHAIBHBIX YUCEI C 3aJaHHONH TOYHOCTHIO;

e  CpaBHHUBATh JCHCTBUTEIbHBIE YHCIIA PA3HBIMU CIIOCO0AMI;

e  VIOpSAAOYMBATH YHCJA, 3allCaHHbIE B BHIE OOBIKHOBEHHON U JIECATHYHON JpoOH, YHCIa,
3aIlHCaHHBIE C HCII0JIb30BaHIeM apu(METHIECKOr0 KBaIPaTHOTO KOPHS, KOPHEI CcTeleHu OoIbIie 2;

e Haxomuth HOJI u HOK ugmcen pa3HpIMHU cioco0aMu U UCTIOIB30BaTh HX IPH pelleHNuH 3a1ad;

e  BBINOJHSATH BRIYUCIECHUS U IIPeoOpa30BaHHs BbIPpAKEHMHII, COlep KallluX JAeliCTBHTeIbHbIE YUCIIa,
B TOM UK CJIe KOPHH HaTypaJIbHBIX CTEIEHEI.
B noBceIHeBHOM KM3HH H IPH H3Y4YeHHH IPYTHX NpeIMeTOB:

L4 BBITIOJIHATE H OOBACHSATH pe3yiIbTaTbl CpaBHCHUSA PE3YIIBTATOB BBIUH CIICHHIT IIpn pEeHICHNH
IMPaKTHYICCKHX 3aJa4, B TOM YHCJIC l'IpI/I6JII/DKeHHI>IX BBIYHCJICHHUI, HCIIOJIB3YS pa3sHbIC CIIOCOOBI Cp&BHCHHfI;

L4 3allIChIBaTh, CPaBHUBATH, OKPYITIATH YHCJIOBBIC JJAHHBIC PCAIbHBIX BEJIMYNH C HCIIOJIB30BAHHEM
Pa3HbIX CHCTEM H3MEPCHU A,

° COCTaBIATP H OLCHHBATh pPa3HBIMHU croco0aMH  YHCIIOBBIE BBIpAXKCHHA IIpH PCIICHHH
IMPAaKTHYICCKUX 3aJa4q 1 3aJlad U3 JPYTUX y‘le6HI>IX IIpeIMETOB.

ToxkaecTBeHHbIE npeoﬁpas OBaHHSA

e (CB00OIHO OIEPUPOBATH MOHATUSIMH CTEIIEHH C IIEJIBIM H JPOOHBIM ITOKa3aTeIeM;

®  BHINOJHATH J0Ka3aTeIbCTBO CBOICTB CTENIEHH C IEIBIMU H JPOOHBIMH IOKA3aTeIISIMIL;

e  OIEepHpPOBaTh IOHATHUSIMH «OJHOYIEH», «MHOTOWIEH», «MHOIOWIEH C OJHOI IIepEeMEHHOIl»,
«MHOTOWIEH C HECKOJbKHMH II€peMEeHHbIMI», KO3 (HUIIHNEeHTHl MHOTOWIEHa, «CTaHJapTHas 3aIllch
MHOTOWIEHa», CTeIIeHb OJIHOWIEHA H MHOT OWIEHA;

e  CcBO0OJHO BIaJIeTh IpHEMaMH IIPe0Opa30BaHUSI LIEIbIX H JIPOOHO-pAIIIOHATBHBIX BBIPAaKEHHUIT;

e  BHINOJHATH Pa3/I0KEeHHE MHOTOWICHOB Ha MHOKUTEIU Pa3HBIMU CIIOCO0aMH, ¢ HCIIOTb30BAHIEM
KOMOHHAITIIT pa3IMIHbIX IPUEMOB;

e NCHOJB30BaTh TeopeMy Buera u TeopeMy, oOpaTHyr0 TeopeMme Buera, JUIi NOHCKa KOpHE
KBaJIpaTHOI'0 TPEXUWICHA U JUI pPelleHHs 3a/a4, B TOM YHCJIe 3aJ1a4 ¢ llapaMeTpaMU Ha OCHOBE KBaJIpaTHOTO
TPEXYIICHA;

e  BBINOJIHATH JeJIeHHe MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOM;

e  JI0Ka3bIBaTh CBOICTBA KBAJpPaTHBIX KOPHEI 1 KOPHEIl CTEIeHN 7;

e  BHINOJHATH IpeoOpa30BaHNs BEIPAKEHUI, COlepKalIUX KBalpaTHbIe KOPHH, KOPHU CTEIIEeHU 7;

e CcBOOOJHO ONEpUPOBATh IOHATHSAMH  «TOXKIECTBO», «TOXKIECTBO HAa  MHOKECTBEY,
«TOKJIECTBEHHOE IIPe00pa30BaHIE;

2
" e I
e  BHINOJHATH Pa3IHIHbIE IPe0OPa30BAHIS BHIPaKEHHI, COJIePIKAIITIX MO,I[YJII/I.( = ) =
B noBceIHeBHOI KU3HH W MPH H3Y4YeHHH APYTHX MPeIMeTOB:

e BHINOJHATH IpeoOpa3oBaHMS U JefcTBHA C OYKBEHHBIMH BBIPaKEHUSMH, YHCIIOBBIE
K03(GHITHEHTHI KOTOPHIX 3aIlIICaHBI B CTAaHIAPTHOM BHJIE;

e  BHINOJHATH MPeoOdpa30BaHUs PAIHOHAIBHBIX BRIPaKEHUIT IPH PEeNIeHHH 3a/1a9 APYTHX YIeOHBIX
IIPeIMETOB;

e  BHINOJHATH IPOBEPKY IPaBIOMONOOMS (HU3NUECKHX H XHMHYECKHX (OpMYT Ha OCHOBE
CpaBHEHHUS pa3MepHOCTEH U BaJEHTHOCTEN.

YpaBHemm H HEpaBeHCTBa



e (CBOOOIHO OIEpPHPOBAThH MOHATHIMH: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCHIbHBIE YpaBHEHHSI U
HepaBeHCTBa, YpaBHEHHUE, SBILIIONIEECS CIEICTBHEM IPYroro ypaBHEHHS, YpaBHEHHS, paBHOCIJIbHBIE Ha
MHOJKECTBE, paBHOCIIBHBIE IIPe00pa30BaHHs YpaBHEHIIIT;

e  pemIaTh pa3Hble BUIBI paBHEHHUIT H HEPaBEHCTB U HX CHCTEM, B TOM UICJIe HEKOTOPbIe YpaBHEHHA
3 u 4 cTeneHeil, IPOOHO-paIOHAIBHBIE H HPPAIIHOHATBHEIE;

e  3HaTh TeopeMy Buera J1s ypaBHEHHUIl CTENIEHN BHIIIE BTOPOIT;

® IIOHUMAaTh CMBICI TEOPEM O PABHOCIIBHBIX H HEPaBHOCIUIBHBIX IPe00pa30BaHUIX YpaBHEHHI U
YMETh HX JIOKa3bIBaTh;

e  BIaJeTh Pa3HBIMH METOJaMH pPelIeHNS YpaBHEHHUIl, HEPaBEHCTB U UX CHCTEM, YMETh BHIOHPATh
METOJI PelIeHHs i 000CHOBBIBATh CBOIT BBIOOD;

®  HCIIOJIF30BaTh METO]] HHTEPBAJIOB JUI pEIIeHUS HEPaBEHCTB, B TOM YHCIIe IPOOHO-PAIHOHATBHBIX
U BKIFOYAIONINX B ce0s HppalioHaIbHbIe BBIPaKeHHUS;

e pemarh anreOpamyecKHe YpaBHEHHS ¢ HEpPaBeHCTBA M HX CHCTEMBI C IlapaMeTpaMu
anreOpamdeckuM U rpaddecKiM MeTOIaMH;

e  BIaJIeTh Pa3HBIMH METOJAaMH JIOKa3aTeIbCTBA HEPABEHCTB;

e  pemraTh ypaBHEHHUS B IEJBIX YHCIAX;

e u300pakaTh MHOJKECTBa Ha IUIOCKOCTH, 3aJlaBaeMble YpPaBHEHUSIMH, HEpaBEeHCTBAMH H HX
CHCTEMaMH.

B noBceTHeBHOM KH3HH U IPH H3YYCHHH JIPYIHX NIPEIMETOB:

® COCTAaBIATh U pelIaTh YpaBHEHHS, HEPAaBEHCTBA, MX CHCTEMBI IIPH pelIeHHH 3aJad JPYTHX
y4eOHBIX MIPEJIMETOB;

e  BHINOJHATH OIEHKY IIPaBJIOMOAOOMS pe3yIbTaToB, IMOJYYaeMbIX INPH PENIeHHH pa3IIIHBIX
ypaBHEHHI1, HEPaBEHCTB U HX CHCTEM IIPH PeIIeHUH 3a1a4 IPYTUX yIeOHBIX IIPeIMETOB;

®  COCTABIATH W pellaTh YpaBHEHUS U HEPAaBEHCTBA C IapaMeTpaMHU IIPH PelIeHHH 3a1ad JpYyTHX
y4eOHBIX MPEIMETOB;

®  COCTaBIATh ypaBHEHHE, HEPAaBEHCTBO WIH HX CHCTEMY, OIICHIBAIOIIIE PEATHbHYIO CHTYAIINIO WIN
IPUKIAIHYIO 33/1a9y, HHTEPIIPETHPOBATh IOTydeHHbIEe Pe3yIbTaThl.

DyHKIUH

e (CB00OAHO OIEpHPOBATh MOHATUSIMU: 3aBUCHMOCTD, (DYHKIIHOHAIbHAS 3aBHCHMOCTb, 3aBHCHMAs
U He3aBHCHMas IepeMeHHble, (YHKIHS, cocoOBl 3aJaHus (QYHKIIHH, apTyMEHT U 3HadeHHe (QYyHKIHH,
00J1aCTh OIpe/Ie/IeHHsI i MHOKECTBO 3Ha4eHHS (YHKIIHH, HYIH (YHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTh (yHKIMH, HauOoJblllee W HAUMEHbIIee 3HAYEHHS, UYETHOCTH/HEUETHOCTh (DYHKIIHH,
NepHOANMIHOCTh (YHKIMH, Tpaduk (yHKINH, BepTHKAIbHAS, TOPU30HTAIbHAs, HAKIOHHAS AaCHMIITOTHI,
rpaduK 3aBUCIMOCTH, He SBIISIONIeiics ¢ yHKITHeIT,

e CcTpouth rpaduku (GYHKIUH: JHHEHHON, KBaJIPaTUIHOI, IPOOHO-THHENHOMN, CTENEeHHOI IMpH

Pa3HbIX 3HAYCHUAX ITOKa3aTeIIA CTCIICHH, Y= lx’ 3

e  JCIOJNB30BaTh Ipeobpa3oBaHms Ipaduka (yHKImu -~ /(%) JUIS TIOCTPOEHHS TpadIKOB
bymkmit ¥ :af(kx+b)+c;

e  aHATM3HMPOBATH CBOMCTBA ()YHKIIMII I BUJ rpaiika B 3aBHCHMOCTH OT IIapaMeTPOB;

o CB06OI[HO OIICPHPOBATh IMMOHATHAMU: ITOCJIIEAOBATCIIBHOCTD, OTpaHHYICHHAA ITOCIICIOBATECIIbHOCTD,
MOHOTOHHO BO3pacTarouias (Y6BIBaIOHIaﬂ) IIOCJIEA0BATECIIBHOCTD, IIpeaciI IIOCJICAOBATCIIbHOCTH,
apI/I(bMeTI/I‘IeCKaﬂ IIporpeccus, TE€OMETpHYICCKad IIporpeccus, XapaKTCPUCTHICCKOE CBOIICTBO
apudMeTHIecKoil (reoMeTpHIECKOil) MPOrpeccu;

° HCIIOJIB30BaTh METOJ MaTeMaTHYecKOil HHAOAYKOUH IS BBIBOJA ¢)0pMy.H, JOKa3aTeJIbCTBa
PaB€HCTB H HEPABCHCTB, PCIICHUA 3a/1a4 Ha JICINMOCTD,

o HCCJIEA0BATDH IIOCICI0BATCIIbHOCTH, 3aJTaHHBIC PEKYPPEHTHO,

e  pemraTh KOMOMHHPOBAHHBIE 3a1a9l HA apH(METHUECKYIO H TEOMETPIIECKYIO IIPOrPECCHI.

B noBceTHeBHOM KH3HH U IPH H3YYCHHH JIPYIHX NIPEIMETOB:



e KOHCTPYHpPOBaTb M HCCIENOBaTh (YHKIMH, COOTBETCTBYIOIINE peaJbHBIM IIpoIleccaM M
SIBIIEHUSIM, MHTEpPIPETHPOBATh IOJydeHHbIE Pe3yIbTaThl B COOTBETCTBHH CO CHEIH(UKOIN HCCIeIyeMOro
Ipoliecca W SBICHIS;

®  HCIOJI30BaTh rpaHKH 3aBHCHMOCTEN JUIS HCCIIeIOBAaHHS peaJbHBIX IPOIECCOB U ABJIECHUIT;

e  KOHCTPYHPOBATh H HCCIENOBaTh (DYHKIIMH IPH PelIeHHH 3aiad JAPYruxX y4eOHBIX IMpPeJIMETOB,
HUHTEPIPETHPOBATh MOTyISHHBIE Pe3yIbTaThl B COOTBETCTBHH CO CHENM(BHKOI yIeOHOTO MpeMeTa.

CTaTHCTHKA H TeopHs BepOSITHOCTE

e (CBOOOIHO ONMEPHUPOBATH MOHATHAMHU: CTOJIOYATHIE U KPYroOBBIE JHAarpaMMBbl, TaOIUIBI JJaHHBIX,
cpenHee apudMeTHUeCKoe, MeInaHa, HauOobllee H HalMeHbIlee 3HAYeHUS BBIOOPKH, pa3Max BBIOOPKI,
IHICTIEPCHS U CTaHapTHOE OTKJIOHEHNE, CIydJaiiHas H3MEHINBOCTB;

e  BEIOHpaTh HanboJee yIOoOHBI criocod mpeacTaBIeHNs HHGOpPMAIHH, aJleKBaTHBII €€ CBOICTBaM
U [IeJIIM aHaJIN3a;

e  BBHIUHCIIATH YHCIOBBIE XapaKTEPUCTUKH BBEIOOPKH;

e CBOOOJHO OIEpHUPOBaTh MOHATHAMH: (HaKTOpPHAI 4YHCIIA, IE€PeCTAHOBKH, COYETaHHS U
pa3MeleHns, TpeyrolbHuK ITackas;

e CBOOOJHO OIEpHPOBaTh MOHATUSAMH: CIyYailHBII OIBIT, CIyYalHBIII BHIOOP, HUCIBITAHUE,
3JeMEHTapHOe ClIydaiiHoe COOBITHE (MCXOJ), KIACCHYECKOe OIpejleleHHe BEpPOSTHOCTH CIIy9aifHOTOo
COOBITHS, OIEePAITIH HaJl CIyJIailHBIMI COOBITISIMU, OCHOBHBIE KOMOHHATOPHBIE (hOPMYIIHI;

e CBOOOJHO OIEpHPOBaTh MOHATUSAMH: CIyYailHBII OIBIT, CIyYalHBIII BHIOOP, HUCIBITAHUE,
3JeMEHTapHOe ClIydaiiHoe COOBITHE (MCXOJ), KIaCCHYEeCKOe OIpeelieHHe BEPOSTHOCTH CIy4aifHOTO
COOBITHS, OIEePAITIH HaJl CIyJIailHBIMI COOBITISIMU, OCHOBHBIE KOMOHHATOPHBIE (hOPMYIIHI;

e  3HATh IPHMEPHI CIYIAITHBIX BEIIYIH, H BBITICIATh HX CTATHCTHYECKIE XapaKTePUCTUKY,

®  HCIOJIB30BaTh (OPMYIBI KOMOMHATOPUKH TIPH PEIIeHIH KOMOMHATOPHBIX 3a1a4;

e  pemraTh 3aJa4d Ha BBIYHUCIIEHIE BEPOSTHOCTH B TOM YICIIE C HCIOIb30BaHIEM (hopMyII.

B noBce1HeBHOM KH3HH H IIPH H3YYCHHH TPYIHX IPEIMETOB:

®  IIpejCTaBIATh HHPOPMAIHIO O pealbHBIX IPOIeccaX U SBIEHUSX CIOCOOOM, aleKBaTHBIM €€
CBOIICTBAM H II€JTH HCCIIeIOBAHIS;

e aHAMM3HPOBATh U CPABHUBATh CTAaTHCTHYECKHE XapaKTEPUCTHKH BHIOOPOK, IMOJYJEHHBIX B
mpoliecce pelleHus MPUKTIAHON 3aJadi, W3yJeHHsS pPeaJbHOro SBJIEHUS, PElIeHHS 3adadl U3 IPYTHX
y4eOHBIX MIPEJIMETOB;

®  OIIEHHBAaTh BEPOSTHOCTH PEeAbHBIX COOBITHII U SBJICHUII B Pa3IIIHBIX CHTYAIHIX.

TekcToBble 32129

e Pemars mpocThie U CIOKHBIE 3a]a4l, a TAKXKe 3aJ1a4i MMOBBINICHHON TPYIHOCTH H BBIIEISTH HX
MaTeMaTHIeCcKyI OCHOBY;

®  pacro3HaBaTh pa3Hble BUIBI U THUIIBI 3313,

e  IICIIOJB30BaTh pa3Hble KpaTKHe 3allicH KaK MOJETH TeKCTOB CIOKHBIX 3aJad U 3ajad
MIOBBIIIEHHON CI0KHOCTH U TIOCTPOSHHS MOMCKOBOI CXeMbI U pelleHus 3a]ad, BHIOUPATh ONTHMATbHYIO
JUIS pacCMaTpHBAaeMOIl B 3a/1aue CUTYaIluH MOJieIb TeKCTa 3a/1auu;

e  pa3IMyaTh MOJETb TEeKCTa M MOJeIb pPelIeHHs 3aJaud, KOHCTPYHpPOBAaTh K OJHOH MOJETH
pEeIIeHNs CI0XKHBIX 3a/1ad pa3Hble MOJIETTH TeKCTa 3a/1a4H;

® 3HATh U NPHMEHATh TPU CHocoba MOUCKa pemeHHs 3afgad (0T TpeOoBaHUS K YCIOBHIO H OT
ycI0BUA K TpeOoBaHI0, KOMOMHUPOBAHHBII);

®  MOJEeIHPOBAaTh PACCYKISHHUS IPU ITOUCKE PEIISHNS 3aad C IOMOIIbIO Tpad-CXeMBl;

®  BBIJENATH TaIlbl PEIISHUS 3a/1a4d H COJepiKaHHe KaKIoro 3TaIa;

e yMeTh BBIOHpAaTh ONTHMAIBHBII METOJ] pelleHHs 3aJadl U OCO3HaBaTh BBIOOP MeEToja,
paccMaTpUBaTh pa3IMUHbe METOIbI, HAXOAUTD pa3HbIe PeIIeHNs 3a/1auH, eCIII BO3MOIKHO;

®  aHAIM3HUPOBATh 3aTPYAHEHUS MIPU PEIIeHHHN 3a]1ad;

®  BBINOJHATH Pa3IHYHbIe IpeoOpa30BaHIs PeUI0KEeHHOI 3a/1a4i, KOHCTPYHPOBATh HOBBIE 3aadi
U3 JIaHHOI1, B TOM 4HCJIe 0OpaTHBIE;



e  HTEpPIpPETHPOBATh BEIUUCIUTEIBHBIE Pe3YIbTATHI B 3a/1a4e, HCCIEI0BATh IOTydeHHOE pelleHUe
3a1a4H;

e 3MEHATh YCIOBHE 3ajad (KOJHMYECTBEHHBIE IIH KauyeCTBEHHBIE JaHHBIE), HCCIEI0BATh
H3MeHEHHOE MpeoOpa30BaHHOE;

e  aHaIM3HPOBaTh BCEBO3MOJKHBIE CHUTYaI[HH B3aHMHOTO pPAacIOIOKEHHS JBYX OOBEKTOB M
H3MeHeHIe HX XapaKTEPHCTHK IPH COBMECTHOM JBILKEHHH (CKOPOCTB, BpeMS, PAaCCTOSHUE).IPU pPeIIeHIe
3aJlad Ha JBIDKEHHE JBYX OOBEKTOB KaK B OJHOM, Tak H B IPOTHBOIIOJIOKHBIX HAIIpaBICHHAX,
KOHCTPYHPOBATh HOBBIE CHTYallll Ha OCHOBE H3MEHEHNUS YCIOBHUII 3a1aull IIPH JABIDKEHUI 10 PEKE;

e IICCIENOBaTh BCEBO3SMOJKHBIE CHTYAIlMH TIPH peNIeHHH 3aJad Ha JBIDKEHHE II0 peKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCUETA;

e  pemaTh pa3HOOOpa3HbIE 3aaql «Ha YACTH»;

e pemaTh W OOOCHOBHIBAaTH CBOE pellleHHEe 3a1ad (BBIIEIATh MaTeMaTHYECKYI0 OCHOBY) Ha
HaXOJKJIeHIe JaCTH JHCIIa M 9HCIIa IO €0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIPOOH;

e  OOBACHATH MIECHTHIHOCTh 3aJiad Pa3HBIX TUIIOB, CBA3BIBAIONINX TPH BETIUYHHBI (Ha paboTy, Ha
IIOKYIIKH, Ha JBIDKEHHE ). BBIAEIATh STH BEINYUHBI H OTHOIIEHUS MEXKIY HIMH, IPHMEHSTh UX IIPH PelIeHnN
3aJ1a4, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

e  BJIaJIeTh OCHOBHBIMH METOJIaMH PeIleHNs 3aJ1ad Ha CMeCH, CILJIaBbl, KOHIIEHTPAITUH, HCITOJIb30BaTh
UX B HOBBIX CUTYAIIHSX II0 OTHONICHHIO K H3YUeHHBIM B IIpoliecce 00yJeHIS;

e  pemiaTth 3ajJa4l Ha MPOIEHTHI, B TOM YHCIIE, CJIOXKHBIE MPOIEHTH ¢ 00OCHOBAHUEM, UCIIOIb3YS
pa3HBIE CIIOCOOHI;

e  pemaTh JOTHYECKHE 3aJadll Pa3HbIMH CIIOCOOaMH, B TOM YHCIIE, C ABYMS OJOKaAMH U C TpeMs
OJIOKaMH JIaHHBIX C IIOMOIIBIO TaOJIHII;

e pemarh 3aJa4d II0 KOMOMHATOPHKE W TEOPHH BEPOSATHOCTEH HAa OCHOBE HCITOJIb30BaHIS
HU3YYEeHHBIX METOJIOB H 0OOCHOBBIBATh pPEIIEHIIE;

e  pemaTh HECIOXKHBIE 3a1aYl 10 MaTeMaTHIECKOI CTAaTUCTHKE;

e OBIaJeTh OCHOBHBIMH METOJaMH peNIeHHS CIJKETHBIX 3ajJad  apu(MeTHIECKHil,
anreOpandeckuii, mepeGOp BapHAaHTOB, TeOMETPHYECKHil, rpaduieckuil, MPUMEHATh HX B HOBBIX IIO
CPaBHEHHIO ¢ H3YUYEeHHBIMHU CUTYaIUIX.

B noBceIHeBHOH KH3HH H IIPH H3YYCHHH JPYIHX NMPEIMETOB:

e KOHCTPYHpPOBaThb HOBBIE IS JAaHHOH 3aJadul 3aJavyHble CHTYallHH C YYETOM peaJbHBIX
XapaKTepHCTHK, B YaCTHOCTH, IIPH PENIeHHH 3aJad Ha KOHIIEHTPAIH, YYUTHIBaTh IUIOTHOCTH BEIIECTBa;
penraTh U KOHCTPYHPOBATh 3aJladll HA OCHOBE PACCMOTPEHIIS pealbHBIX CHTYAIlHil, B KOTOPHIX He TpedyeTcs
TOYHBII BEIUHCIUTEIBHBIN Pe3yIbTaT;

e  pemraTh 3aJa4d Ha JBIDKEHHE 0 peKe, pacCMaTpHBasl pa3Hble CHCTEMBI OTCUETa;

®  KOHCTPYHPOBATb 3aJIauHble CHTYAIlHH, IPUOIDKEHHbIE K PealbHOI JIeli CTBUTETBHOCTH.

MeTtoabl MaTeMATHKH

e Bragerp 3HaHHSAMH O PasiIHIHBIX METOdax 000CHOBaHHUSA U OIIPOBEPKCHUA MATEMAaTHYCCKHX
YIBEPKICHNN H CaMOCTOATECIIbHO IIPUMEHATD HX]

° BJIAJICTh HaBBIKaMH aHaIM3a YCJIOBHA 3a/la9H U OIPCACICHUA IMOAXOAAINNX UL PCIICHUS 3aaav1
HU3YUICHHBIX METOIOB HIH HX KOM6HH&I.IHfI;

® XapaKTEpH30BaThb ITPOU3BCACHHA HCKYCCTBa C y‘IéTOM MaTeMaTHIYCCKHUX SaKOHOMepHOCTeﬁ B
IIPpUPOJIE, HCIIOIB30BATh MAaTEMATHICCKHE 3aKOHOMEPHOCTH B CaMOCTOATECIIbHOM TBOPYECCTBE.



1. Copgep:xkaHne Kypca MaTeMaTHKH B 7-9 Kilaccax.
KypcuBoM BBIIETIEHBI 37€MEHTHI COAEpP:KaHUSA, OTHOCSIINECS K pe3yabTaTaM, KOTOPBIM ydalluecs
«I107Ty4aT BO3MOKHOCTh HAYIUTHCS».

Auareopa.

Yucaa.

PanuoHabHBIE YHCIA

MHO0XeCTBO pallHOHAIBHBIX uncel. CpaBHEHHEe paIliOHAIbHBIX dHcel. J[eliCTBUS ¢ pallllOHATbHBIMU
quciamu. [lpedcmaenerue payuoHaibHo2o Yucia 0ecmuyHol 0pobvio.

HppanuoHaibHbIe YHCIA

IlonsTHEe HppalMOHAJBHOTO 4YHCIA. Paclo3HaBaHHe HpPpaIIOHAIBHBIX dHceld. IIpuMepsr

JIOKa3aTedbCTB B airedpe. IppaiioHaIbHOCTD tmcna‘ﬁ. IIpumenenne B reoMeTpuu. Cpagrerue
uppayuonanvHeix yucen. MHodcecneo deticmeumensbHuix ducer.

ToxgecTBeHHBIE MPe0Opa30BaAHUS

Yuc10Bble H OYKBeHHbIe BbIPAKeHHS

BripaxeHue ¢ nepeMeHHoI. 3HaueHNe BhpaxeHHs. [locTaHOBKA BIpaKEHUIT BMECTO ITEPEMEHHBIX.

Ilesble BhIpazkeHHS

CTeneHb C HaTypaJbHBIM IIOKa3aTeleM H e€ cBoiicTBa. [IpeoOpa3zoBaHUs BRIpaKEeHHII, COAepIKAIIIX
CTEIIEHH C HaTypaJIbHBIM IIOKa3aTelIeM.

OpHowieH, MHorowieH. JlelicTBHS C OJHOWIEHAMH U MHOTOWIEHAMH (CIIOK€HHE, BBIUYHTAHHE,
yMHOKeHHe). DOopMylbl COKPAalIEHHOTO YMHOMKEHHS: pa3HOCTh KBaJpaToOB, KBaJgpaT CyMMBI U
pasHocTH.Pa3iokeHHe MHOTOWIEHAa Ha MHOXKUTEIN: BBIHECEHHE OOIIETo MHOKHUTEIS 3a CKOOKH,
SPYNNUPOGKA, NPUMEHEeHUe QOopMYl COKpAWéHHo20 yMHodxdceHus. Keadpammuoiii mpéxuneH, paziodxcenue
KEAOpamHo20 mpéxuneHa Ha MHOXCumenu.

JIpo0HO-panuoHA/IbHBIE BBIPAKEHHS

CreneHp ¢ meapIM IMokaszareneM. lIpeoOpa3oBaHue IpoOHO-IHHEHHBIX BBIPAKEHHII: CIOKEHHE,
YMHOKEHUE, IeIeHne. Areebpauieckas opoobw. [Jonycmumsie 3HaUeHUS Nepem eHHbIX @ OPOOHO-PaALUOHATbHBIX
evipadxcenusx. Coxpawenue ancebpaudeckux opobeii. Ilpueedenue ancebpauueckux Opobeii k obujemy
3Hamenamenio. /lelicmeus ¢ ancebpaudeckumu OpoOaMU: ClOHCeHUe, GblYUNaHUe, YVMHONCeHle, OeleHlle,
6036e0eHle @ cneneHb.

IIpeobpazoeanue avipadicenuil, cOOEPHCAUUX 3HAK MOOYIA.

KBagpaTHble KOpHH

Apudmerndecknil KBaJpaTHbII KopeHb. [IpeoOpazoBaHue BbIpaKEHHI, COIEpKAlX KBaJpaTHbIE
KOPHHU: YMHOK€HHE, JIeJIeHHe, BRIHECEHHE MHOKUTEIIS U3-10]] 3HAKA KOPHS, GHeceHe MHOXNCUM elsl 0O 3HAK
KOPHS.

YpaBHeHHS H HePaBeHCTBA

PaBeHcTBa

UucinoBoe paBeHCTBO. CBOIICTBA YHUCIIOBBIX paBEHCTB. PaBeHCTBO ¢ IepeMEHHOII.

YpaBHeHus1

ITonsiTue ypaBHEeHUS U KOPHS ypaBHEHUS. [Ipedcmasnenue o pasHocuivHocmu ypaenenuti. Obnacme
onpeodenenus ypagHerus (0baacms OONYCMUMbIX 3HAYEHUIl NepemMeHHOll).

JInHeliHOe YpaBHeHHeE H er0 KOPHH

Pemenne nuHENHBIX ypaBHeHUU. JluueliHoe ypaenenue c¢ napamempom. Koauvecmeo xopHeil
JUHeliHo20 ypasHeHus. PeuleHue nureliHbX ypagHeHUll ¢ napamenpom.

KBajgpaTtHoe ypaBHeHHe H er0 KODHH

KBagpatHele ypaBHeHus. HemonHple KBaJpaTHble YypaBHEHHS. JINCKpUMHHAHT KBaJpaTHOTO
ypaBHeHHd. @opMmysaa KOpHell KBaJIpaTHOTO ypaBHeHHUS. Ieopema Buema. Teopema, obpamuas meopeme
Buema. PemeHune KBaJIpaTHBIX YpaBHEHUIT: ICIIOIb30BaHe (GOPMYIIBI U1 HaX 0K AEHUS KOPHEH, epaguueckuil
Memoo peuienus, pasiodxiceHue Ha MHOMCUmenu, noobop KopHell ¢ UCNOIb306aHuem meopemvi Buema.
Konuuecmeo xopwell xeadpamnozo ypagHexus € 3agucumocmu on ez2o ouckpumunawma. buxeadpamuvie
VpagHeHus. YpaereHus, ceooumvie K TUHelHbIM U KeaopamHuim. KeadpamHvie ypagHeHus ¢ napamempom.

JIpoOHO-panuoHA/IbHbIEe YPABHEHHS

Pemenne npocteimux JpoOHO-THHEHHBIX YpaBHEHUIl. Peuuerte 0pobHo-payoHanbHbiX YPagHeHUll.

Memoowvl peuwienus ypasHeHuil: Memoovl PAGHOCUTLHBLIX NPeobpazoeanull, Memoo 3ameHbvl
nepemennotl, paguyeckuii memoo. Ilcnonvzoeanue ceoticme QyHKyuli npu peuteHu ypagHeHuil.



IIpocmeiiuiue uppayuoHantbHvie ypagHeHUus uoda N/ (=) :a’ NS (%)= Vg(x) :

Vpasnenus euoa x"=a .Ypaenenus ¢ yenvix uucnax.

CucTeMbl YpaBHeHHH

VpaBHeHHe ¢ ABYMS IepeMeHHbIMH. JIuHeilHOe ypaBHEHHe ¢ JByMS IepeMeHHBIMHU. [Ipavas xak
epaghuveckas unmepnpemayus MUHEHO20 YPAGHEHUS ¢ O8YMS NePeMEeHHbIMI.

[TongTue cucTeMsl ypaBHEHHUIl. PernieHne cucTeMbl ypaBHEHHIL.

MeTobl pelIeHusl CHCTEM JIMHEHHBIX YpaBHEHHIl ¢ IBYMS IEPeMEHHBIMU: cpaguueckuii memoo,
Memnoo cnoxceHus, METO]1 IOJICTAHOBKH.

Cucmemuvl nuHeliHbIX YPAGHEHUII ¢ NAPAMEMPOM.

HepaBeHcTBa

Yucnossle HepaBeHCTBAa. CBOIICTBA YHCIOBBIX HepaBeHCTB. IIpoBepka clipaBeUIHBOCTH HEPABEHCTB
IIPU 33aJaHHBIX 3HAYEHISX [IepEMEHHBIX.

HepaBernctBo ¢ mnepeMeHHoil. CTporme U HecIporHe HepaBeHCTBAa. Obracms onpedeneHus
HepaeeHcmea (06.1acmes OONYCMUMbBIX 3HAYEHUTl NepeMeHHOI).

Perenue nuHENHBIX HEPABEHCTB.

Keaopammoe nepaserncmeo u eco peuienus. Peuierue xeaopamuvix HepageHcme: UCNONb308aHUe
ceolicme u 2paguxka KeaopamuyHou QyHKyuu, Memood UHMepPeanos. 3anucb peuleHus KeaopamHo2o
HepaeeHcmaa.

Peuwenue yenvix u OpobHO-payuoHanb HLIX HePaGeHCN8 MeNoOOM UHNEPBAOE.

CucreMbl HepaBeHCTB

CucTeMpl HEpaBEHCTB C OJIHOH IlepeMeHHOil. PellleHne cucTeM HepaBeHCTB ¢ OJHOMH II€pEMEHHOIL:
JTUHEHHBIX, keadpamuuix. 300pakeHne pelreHNsS CHCTeMBl HEPaBEHCTB Ha YHCIIOBOH IMPSAMOIL 3aImch
peIIeHHS CUCTEMbI HEPABEHCTB.

DyHKIUHA

IonsiTHe pyHKUIHH

JlexkapToBBl KOOpAMHATHl Ha ILIOCKOCTH. (DOpMUpOBaHHE IIPEJCTABICHHII O MeETalpeIMEeTHOM
MIOHATUH «KOOPIMHATEI». CIIOCO0BI 3a1aHus (QYHKITHIT: aHATHTHIECKHUIT, TpadIecKuil, TabmaHbIil. I'paduk
byakmu. IIpuMeps! QyHKITHIL, TOTydaeMbIX B MPOIIecce UCCeI0BAHIS Pa3INIHbIX peaJbHBIX POLECCOB U
pemeHns 3agad. 3HaueHHe (yHKIMH B Touke. CBoiicTBa (YHKIMII: 00JacTh OIpeIeNeHUs, MHOKECTBO
3HA4YEeHUIl, HyIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, YEMHOCHIb/HeYémHocny, TPOMEKYTKH BO3PAacCTaHHUI U
yOBIBaHIS, HanOoJIbIIIee U HaHMeHbIee 3HaueHus. FccaeoBanue GyHKIMH 110 € TpaduKy.

Ilpeocmaenenue 06 acumnmomax.

Henpepvienocmuv @pynxyuu. Kycouno 3adannvie pynxiyuu.

JIuHeliHasi QyHKOUS

CpoiicTBa U rpaduk JTUHEHHOI GyHKIUN. YTII0BOH K03} GuIMeHT mpsaMoii. Pacmonoxenne rpaduka
JTHHENHOH (YHKINH B 3aBHCHMOCTH OT €€ yIiIoBoro Kodgduinienra n cBoOOgHOTO wieHa. HaxodcoeHue
K03 puyuermoes AuHelHol GYHKYUU NO 3A0AHHBIM YCI0GUAM: NPOXOHCOEHUEe NPAMOIL Yepe3 06e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHlUe NPAMOIL Yepe3 OAHHYI0 MOYKY U NaApaiieibHoll OaHHOU NPAMOIL.

KBagparnunast pyHKIusi

CpoiicTBa U rpaduK KBaJpaTH4HOI (GyHKIUHN (mapadona). Ilocmpoenue spagpuxa xeadpamuyHoll
@yuxyuu no mouxam. HaxoxieHue Hysei KBaapaTHIHON QYHKIIHU, MHOMCECHEA 3HAUEH U], NPOMENCYINKOE
3HAKONOCIMOAHCNEA, NPOMENCYINKOB MOHONMOHHOCIIU.

Ob0paTHasi IPONOPUHOHAIBHOCTH

E &

CBoiicTBa () yHKITHI xV = . Tumep6ora.

I'pauku @yuxuuii. Ilpeobpazosanue zpaguxa yuxyuu ¥ REACIRPYS nocmpoenus 2pagukoe

@yuxyuii guoa ¥ = of (kx+b)+c

=g+

I'paguru gpynxyui 4 tb Y= ‘/;, y=3xy= 2/;, y :|x|.

IToc/ienoBaTeILHOCTH M MPOrPeCCHH

UucmoBasd IOCIEN0BATEIbHOCTh. 1IpHMeEpHl YHCIOBBIX IOCIENOBATENbHOCTEl. BeCKOHEUHBIE
0CTIeI0BaTeNbHOCTH. AprudMeTHYeCKas IporpeccHs U € cBoiicTBa. I eoMeTpudecKas porpeccus. Popmyna



00we2o uneHa u CymMmul 1N NepeuixX 4IeHo8 apu@memuyeckoll u ceomempudeckoil npoepeccuti. Cxoosuascs
2eomempuieckas npospeccus.

Pemenne TekcTOBBIX 3224

3agaum Ha Bce apupMeTHUYECKHE JeHCTBHS

Penrenne TeKCTOBBIX 3ajiad apHdMeTHIeCKHM crocoOoM. lcmomp30Banne TaOIuIl, cXeM, YepTekKeit,
JIPYTUX CPEJICTB MPeJICTaBICHIS JaHHBIX IIPH PEIISHHH 3a/1a49H.

3a1a4yn Ha JBH/KeHHe, PAa00Ty H NOKYNKH

AHanu3 BO3MOKHBIX CHTYyalldil B3aHMHOIO pAaclOIOKEHHS OOBEKTOB INpH HX JBHIKEHHH,
COOTHOIIIEHHUSI 00BEMOB BBIIIOIHAEMBIX pabOT IIPH COBMECTHOI paboTe.

3aga4yH Ha YacTH, J0.IH, IPOLEHTHI

Pemenue 3agad Ha HaxX0KJI€HIE YaCTH YICIa U YHCIIa 110 ero YacTH. PemeHne 3aad Ha IPOLIEHTHI U
nonu. [IpuMeHeHe IPONOPINIL IPU PENISHNH 3a/1a4.

Jlornyeckue 3a1a4un

Penrenne oruueckux 3a1ad. Peuienue nozuqeckux 3a0aq ¢ nomoujpio epaghos, mabauy.

OcHOBHbIe MeTO/bl pelleHHsi TeKCTOBBIX 3aja4: apupMeTHUecKHil, aireOpamdeckuii, mepedop
BapUaHTOB. [lepeuunvie npedcmaenenus o Opy2ux Memooax peuleHus 3a0a4y (ceomempuyeckue u
epaghuueckue memoout).

CTaTHCTHKA B TeOpHsI BepOSITHOCTEH

CraTHCcTHKRA

Tabmrunoe u rpadudeckoe mpercTaBIeHue JaHHBIX, CTOI0YaThIe U KPYTOBbIe JHATr paMMBI, TpaduKH,
IpUMEHEHHe IHarpaMM U Tpa(uKOB IS ONHCAHHS 3aBHCHMOCTEH peaJbHBIX BEIHYHH, H3BICUEHIE
HHbOpMaIK U3 Tabaui, JuarpaMM u rpadukoB. OmicarelbHble CTaTHCTHUECKHE MOKA3aTeln YHCIOBBIX
HaOOpOB: cpeaHee apudMeTHIecKoe, MeduarHa, Hanboblllee U HaUMeHbIIee 3HaYeHNs. Mephl pacceBaHuUs:
pasMax, oucnepcus u CIaHoapmHoe omkIoHeHUe.

Ciry4aiiHasi H3MEHYHBOCTh. VI3MEHINBOCTSD IIpU H3MEpEHUsIX. Pewarowjue npasuia. 3akoHomepHocmu
6 UBMEHYUBLIX GeNUYUHAX.

Cay4yaiiHble COOBITHS

CrydaiiHble OIBITHI (3KCIIEPHMEHTHI), 3JIeMEeHTapHbIe ClIydailHble coObITUS (HcX0sl). BeposTHOCTH
3JIEMEHTapHBIX cOOBITHIL. COOBITHS B CIyYailHBIX 3KCIIEPHMEHTaX H 0JIar ONpUSTCTBYIONIHE 3JIEMEHTAapHbBIE
coObITHS. BeposTHOCTH cilydaiiHBIX cOOBITHI. ONBITHI ¢ PABHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITHAMIL.
Kitaccuueckne BepOSTHOCTHBIE OIBITHI C HCIIOJIB30BaHHEM MOHET, KyOUKOB. IIpedcmaeneHue cobvimuii ¢
nomougpro ouazpamm Diinepa. IlpomueononodicHvie cobvimus, obveouHeHue U nepecedexue CcoObIMUIL
Ilpasuno cnoocenus eeposmuocmeti. Cayuaiinviii  evibop.IIpedcmagnenue >Kcnepumenma 6 6uoe
Oepesa.Hesagucumvie cobvimus. YmHooxcenue geposmuocmeli nHezagucumvix cobvimuii. Ilociedoeamenvhoie
Hezagucumble ucnvimanus. 1IpeIcTaBIeHe 0 HE3aBUCUMBIX COOBITUSX B KI3HH.

InemeHmvl KOMOUHAMOPUKU

IIpasuno ymuooxcenus, nepecmarnoexu, pakmopuan yucia. Couemarnus u yucio covemarnuii. Popmyna
yucna covemanuii. Tpeyeonvnux Ilackans. Onvimosl ¢ 6OTLUIUM YUCTOM PAGHOBO3ZMONCHBIX JeMEHMAPHBIX
cobvimuil. Beruucnenue eeposmuocmeil ¢ onvimax ¢ npumMeHeHuem xombunamopuvix gopmya. Henvimanus
bepnynnu. Yenex u neyoaua. Beposmuocmu cobvimuii ¢ cepuu ucnvimaruti beprynau.

Cnyuaiinvlie 6enUYUHbl. 3HAKOMCIGO €O CAVYAUHLIMU GeIUYUHAMU HA NPUMEPAX KOHEeYHbIX
OUCKpemHbIX  cayuaiiHvix  eenudun. Pacnpedenenue eeposmmuocmeii. Mamemamuyeckoe odxcuoarue.
Ceoticmea mamemamuyeckozo oxcuoarus. Ilonamue o 3axone bonvuiux uucen. Izmeperue eeposmuocmeil.
Ilpumenenue 3axoHa 60TbUIUX UlCeN 6 COYUONO2UU, CMPAXOBAHUU, 6 30PAGOOXPAHeHulU, obecnedeHuu
bezonacHocmu HaceneHus 6 Ype36bIYaliHbIX CUMYAYLUSAX.



TeMaTH4YecKkoe MIAHUPOBaHHE.
7 Kiacc
B pamkax peanuzayuu mooyas «Illkonvuotit ypok» IIpozpammsl 6éocnumanus 3anaiaHupo6ansvt ypoKu
Ne63, 102

Ne i/ | Tema ypoka | Koi1-Bo yacoB
IloBTOpenue (2 yaca)
1 CrnoxeHHe U BIYHTaHHE MOJOKUTEeIbHBIX H OTPUIATEIbHBIX YHCEN 1
2 YMHOKEeHHE U JIeJIeHHe IT0JI0KHUTEIBHBIX H OTPHIIATEIbHBIX YHCET 1
BroipaikeHusi, TOXKIecTBa, ypaBHeHHs1 (18 4acoB)
3 UucioBble BBIpaKeHIS 1
4 BripaxkeHus ¢ nepeMeHHbIMU 1
3 CpaBHeHNe 3HaUYCHUI BEIPaKCHUIT 1
67 CBolicTBa AeICTBHII HaJl YUCIaAMU 2
8-10 ToxnectBa. ToxkecTBeHHBIE IIPe0Opa30BaHUS BbIpaKEHHIT 3
11 KonTpoabHas padora Nel «IIpeodpa3oBanne BbIpaskeHHID 1
12 YpaBHEHHE H €T0 KOPHU 1
13-14 JIuHeliHOe ypaBHEHHE C OJJHOI IIEPEMEHHOIT 2
15-16 Penienue 3a7a4 ¢ IOMONIBIO YPaBHEHHIT 2
17 Cpennee apudmMeTndeckoe, pasMax H MoJia 1
18-19 MennaHa Kak cTaTHCTHYECKAsl XapaKTepUCTHKA 2
20 KonTpoabHasi padora Ne 2 « YpaBHeHHS ¢ OHO# NepeMeHHO0H» 1
dDynxnuu (12 4acos)
21 Y10 Takoe (HYHKITUSI 1
22 Brruncienue 3HaueHmi GyHKIMIT mo Gopmyie 1
23-24 I'paduk pyHKIHH 2
25-26 IIpsmMast TpONOPITHOHAIBHOCTE H €€ TpaduK 2
27-28 JluHeliHas GyHKIHUA U ee Tpaduk 2
29-31 B3anMHoe pacroiokeHne rpaduKoB JTHHEHHBIX (QyHKITHIT 3
32 KonTpoabHas padora Ne 3 «JInHeliHasi QyHKIHUS B ee rpaQuK» 1
CTelnleHb ¢ HATYPAJbHBIM MOKa3aTe1eM (12 4JacoB)
33-34 OrmnpezeieHne CTEIIEHH C HaTypaJbHBIM ITOKa3aTeIeM 2
35-36 YMHOKEHHE U JIeJIeHUe CTelleHeil 2
37-38 Bo3BejieHle B cTelleHh IPOU3BEICHUS U CTEIIEHU 2
39 OJTHOWIEH U €ro CTaHJAPTHBII BHJ 1
40-41 YMHOKeHHe 0JHOWIEeHOB. Bo3BeleHNe 0JHOWIEHA B CTEIIEHb 2
42-43 OyHKIH Yy = x> 1y = x° 0 ux rpaduku 2
44 KonrpoabHass padorta Ne 4 «CremeHb ¢ HaTypaJbHBIM 1
MOKa3aTeIeM)
MHorou4/ienbl (18 4acos)
45-46 MHOTro4JIeH U €ro CTaHAapTHHIN BU]I 2
47-48 CioxeHHe U BBIYNTaHIE MHOTOYJIEHOB 2
49-51 YMHOKEHHE 0JHOWIEeHa Ha MHOTOYJIEH 3
52-54 BrIHeceHHe 001ero MHOKUTENS 32 CKOOKH 3
55 KonTpoabHas padora Ne 5 «CymMma, pa3sHOCTh MHOTOYWIEHOB)» 1
56-58 YMHOkKEHIe MHOT04JIeHa Ha MHOTOWIEH 3
59-61 Pa3noxkeHne MHOTOWIeHa Ha MHOKHTEIN CIIOCOO0OM IPYIITHPOBKU 3
62 KonrpoabHasi padora Ne 6 «IIpou3BeieHHe MHOTO41€HOB) 1
63 Mamemamuueckas uepa ""Koeoa-mo 6cé nauunaiocs" 1
DopmyJibl COKpalIeHHOTro YMHoKeHHsI (20 4acoB)
64-66 Bo3BejieHne B KBaJipaT CyMMBI U Pa3HOCTH JABYX BBIPaKeHUIT 3
67-68 PasnoxeHne Ha MHOKUTEIH C TIOMOIIBI0 (GOPMYIT KBaJpaTa CyMMBI 1 2
KBaJ[paTa pa3HOCTU




69-70 YMHOKEHHE Pa3HOCTU ABYX BBIpaKCHHII HAa HX CYMMY 2
71-73 PaznoxeHne pa3HOCTH KBaJpaTOB Ha MHOKUTEIIH 3
74 KonrpoabHass paGota Ne 7 «®Dopmyiabl COKpameHHOIO 1
YMHOZKeHH D)
75-76 Pa3noxeHne Ha MHOKHUTEIN CYMMBI H pa3HOCTH KyOOB 2
77-78 IIpeoOpasoBaHue IEI0TO BRIPAaKEHUS B MHOTOWIEH 2
79-82 IIpumeHeHne pa3INIHBIX CIIOCOO0B IS pa3IoKeHU Ha MHOKHTEIN 4
83 KontpoabHasi padora Ne 8 «IIpeodpa3oBaHu I eJIbIX BbIPasKeHHID) 1
CuHcTeMbl JIJHHeHHBIX YpaBHeHHH (12 9acoB)

84 YpaBHeHHE ¢ IByM IIepeMEHHBIMU 1
85-86 I'paduk mHENHOrO ypaBHEHHUS C IBYMS IIepeMEHHBIMH 2
87-88 CucTeMsl JIBYX JUHEHHBIX YPaBHEHHII C IBYMS IIepEeMEHHBIMU 2
89-90 Crioco0 1moIcTaHOBKU 2
91-92 Croco0 ClI0KeHHs 2
93-94 Pemienne 3aa4 ¢ IOMONIBIO CHCTEM YpaBHEHHUI 2

95 KonTpoabHasi padora Ne 9 «CuctemMbl JTHHEHHBIX YPABHEHHID 1

O6o0maroniee mnopTopeHne (8 1ac)

96 VYpaBHEHHS ¢ OJHOI IIEPEMEHHOIT 1
97-98 Pemienue 3aa4 ¢ IOMOIIBIO YPaBHEHHS 2

99 JIuHeliHas GyHKIUS 1

100 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTelIeM H €€ CBOIICTBa 1

101 DOpMYJIbl COKPAIICHHOTO YMHOKEHHUS 1

102 Hepa "Mamemamuueckuit oemexmiug'’ 1

8 kiace

B pamkax peanusayuu mooynsn «Illkonvustit ypox» IIpozpammul 6éocnumanus 3anjiaHupoéaHsl ypoxu
Ne54,102

Neri/m Tema ypoka Koa-Bo
4acoB
IloBTOpeHue (2 yaca)
1 DOopMyJIbl COKPAIIIEHHOTO YMHOKEHHUS 1
CucTeMbl JIMHEHHBIX YpaBHEHUI 1
PanmoHaabHbBIe Ipo0H U X cBolicTBa (21 yac)
3-4 ParnonasibHbIE BBIpaKECHUS 2
5-6 OcHOBHOe CBOICTBO JipoOu. CokparnieHne J1pooeit 2
7-8 CroeHne 1 BEIYHTaHne Apo0eii ¢ OqHAKOBBIMH 3HAMEHATeISIMHI 2
9-11 CrnoeHne 1 BEIYHTaHue JIpo0eil ¢ pa3HBIMI 3HAMeHaTe IMU 3
12 KonrpoabHas padora Nel 1
«PannoHa IbHbIE JPOOH M HX CBOHMCTBAa»
13-14 YMHOkeHne apobeil. Bo3BeneHue apodu B cTeneHb 2
15-16 Jlenenue apobeit 2
17-19 IIpeoOpa3oBaHue parIOHAIbHBIX BRIPAKESHHUI 3
20-22 Oyukusa y = k/xu ee rpapux 3
23 KonTpoabHasi padora Ne2 «IIpeodpa3oBanne panioHAIbHBIX 1
BbIPasKeHH D)
KBagpatHbie kopHH (18 4acoB)
24 PannoHanbpHble nCcIa 1
25 HpparnuoHaipHbIe YHCIa 1
26-27 KBajipaTHbIil KOpeHb. ApH(MeTHIeCKIIT KBaJpaTHBII KOPEHb 2
28 VpaBHeHHe BUaa X2 = a 1
29 HaxosxeHne npudmKeHHbIX 3HaUeHUI KBaJIPaTHOTO KOPHS 1
30-31 Oyukunt y = Vx u ee rpaduk 2




32 KBagpaTHBIIl KOPpEeHb U3 MPOH3BEICHNUS H IpOOH 1
33-34 KBajipaTHBIIl KOpeHb U3 CTEIIEHU 2
35 KonTpoabHas padora Ne 3 « KBagpaTHble KOPHH» 1
36-37 BriHeceHne o0mniero MHOKHUTENS 3a 3HaK KOpHS. BHeceHne MHOKUTEIS 2
I10]1 3HaK KOPHS
38-39 IIpeoOpa3oBaHIe BRIpaKeHHUI, COAepKaNINX KBaJpaTHbIEe KOPHU 2
40 IIprMeHeHne CBOICTB apu(pMeTHIECKOTO KOPHS 1
41 KonTpoabHasi padora Ne 4 «IIpuMeHeHHe CBOICTB 1
apu(pMeTHYECKOr0 KBAPATHOI0 KOPH S
KBagpatnbie ypasHenns (24 yaca)
42-43 OmnpenenieHne KBaJpaTHOro ypaBHeHHs. HelonHbple KBagpaTHbIE 2
ypaBHEHUS
44-47 ®opMyia KOpHEil KBaJIpaTHOTO YpaBHEHHUS 4
48-50 Pemienne 3aa4 ¢ MOMOINIBIO KBAAPATHBIX YpaBHEHHII 3
51-52 Teopema Bueta 2
S3 KonrpoabHas padora NeS «KBagpaTHoe ypaBHeHHe H er0 KOPHH) 1
54 Ypok-urpa "Maremaruyeckuii 60i" 1
55-58 PeneHne apoOHBIX pallioOHAIBHBIX YpaBHEHHUI 4
59-62 Pemienne 3aa4 ¢ MOMOIIBIO PAIIHOHAIBHBIX YPaBHEHHII 4
63-64 YpaBHEHHS ¢ TapaMeTPOM 2
65 KonrpoabHasi pa6ora Ne 6 «/[poOHble paninoHA/IbHbIe YPABHEHH D) 1
HepageHctBa (21 4ac)
66-67 YucnoBble HEpaBEHCTBA 2
68-69 CBOIICTBa YHCIOBBIX HEPAaBEHCTB 2
70-71 Ci10:KeHIe U YMHOXKEHHE YHCIOBBIX HEPABEHCTB 2
72-73 IlorpentHocTh U TOYHOCTH IPUOTMIKEHIS 2
74 KonTpoabHas padora Ne7 «Unc10Bble HepaBeHCTBA H HX CBOHCTBAY 1
75-76 IIepecedeHne n 00beIHHEHNE MHOKECTB 2
77 YucioBble IPOMEKYTKH 1
78-81 PenieHne HepaBeHCTB C OJIHOM IIEPEMEHHOI 4
8285 Pemnienne cucteM HEpPaBEHCTB C OJIHOI IIEPEMEHHOI 4
86 KonrpoabHasi pa6ora Ne8 «HepaBeHcTBa ¢ 0HOH MepeMeHHOH H HX 1
CHCTeMbI».
CTeneHb ¢ HeJIbIM NoKa3aTeaeM (10 yacos)
87-88 OrnpeiesieHHe CTEIIEHH C LIeJIbIM OTPHUIATEIbHBIM II0Ka3aTeIeM 2
89-90 CBolicTBa CTENEHH C IIEJIBIM II0Ka3aTelleM 2
91-92 CTaHJapTHBII BUJ YHCIIa 2
93 COop U TpyIMIHPOBKA CTATHCTHIECKIX JTAHHBIX 1
94 HarnsaHoe npejicTaBIeHHe CTaTHCTHIECKO HHGOpMaIHH 1
95 CTeleHs ¢ 1e/IbIM I1I0Ka3aTeaeM 1
96 KonTpoabHas padora Ne9 «CteneHb ¢ meJIbIM MOKa3aTe1eM» 1
IloBTOpenue (6 4acoB)
97 PannoHanpHBIE APOOH U HX CBOIICTBA 1
98 KBajipaTHbie KOpHU 1
99 KBajipaTHbIe YpaBHEHUS 1
100 CTeleHs ¢ 1eNIbIM II0Ka3aTeIeM 1
101 HepaBeHnctBa 1
102 Mamemamuuecxkas eukmopuna " Ipyoum"’ 1




9 ki1ace

B pamkax peanusayuu mooyasa «Illkonvustit ypox» IIpozpammel 6ocnumanus 3anjiaHupoéaHsl ypoxu
Ne54, 102.

Newn | Tema ypoka | Koa-Bo 4acoB
IloBTOpenue (3 yaca)
1 KBanpatasie kopHU. KBajpaTHbIE ypaBHEHHS 1
2 HepaBeHcTBa ¢ 0J1HOI IIEPEMEHHOI H HX CHCTEMBI 1
3 Crermnens ¢ HeIbIM II0Ka3aTeaeM 1
KsBagparuunas pyakums (19 4yacoB)
4-5 Oyuxkisa. O01acTh ompeieeHus U 00J1acTh 3HaUYeHHS (QYHKITHH 2
6-7 CBoiicTBa (hyHKITHIT 2
8-9 KBaipaTH4HbI TpeXWIeH U ero KOpHH 2
10-11 Pa3znoxeHne KBaJJpaTHYHOTO TPEXWIEHA HA MHOKUTEIIN 2
12 KonrpoabHas padora Ne 1 «Pa3jiokeHHe KBaIPaTHIHOTO 1
Tpex4eHa HA MHOKHTeJIN»
13-14 OyHKIMAY = ax?, ee rpaduK H cBoiicTBa 2
15-16 I'paduku Gpyskumii y = ax? + nuy = a(x — m)? 2
17-18 ITocTtpoenne rpaduka KBaJpaTHIHON () YHKITHH 2
19 OyHKIMA y = x" 1
20-21 KopeHs n-i1 cteneHu 2
22 KonrpoabHas padora Ne2 «KBaapaTnuHasi yHKRIH D) 1
YpaBHeHHs] H HepaBeHCTBA C 01HOH NepeMeHHOoH (14 yacoB)
23-24 Ilenoe ypaBHEHHE U €70 KOPHHU
25-27 JIpoOHbIe palnoHaIbHbIE YPaBHEHHS 3
28-31 PemnieHne HepaBeHCTB BTOPOIl CTEIIEHU € OJHOI IIEPEMEHHOI 4
32-35 PenieHne HepaBeHCTB METOJIOM HHTEPBAJIOB 4
36 KonrpoabHasi padora Ne 3 «YpaBHeHHsI H HepaBeHCTBa ¢ OJHOM 1
nepeMeHHOM»
YpaBHeHHS H HEPaBeHCTBA ¢ IBYMs NlepeMeHHBIMH (18 yacoB)
37-38 VpaBHeHHE ¢ ABYyMS IIepEMEHHBIMU U €T0 Ipaduk 2
3940 I'padudeckuii criocod pemeHns CUCTeM YpaBHEHHIT 2
41-44 Permrenue cucreM ypaBHEHUI BTOPOIl CTENIEHH 4
45-48 Penienne 3a1a4 ¢ TOMONIBIO CHCTEM YPaBHEHUIT BTOPOIl CTEIIEHU 4
49-50 HepaBeHncTBa ¢ 1ByMsI IepeMEeHHBIMH 2
51-52 CucTeMbl HEpaBEHCTB C JIBYMs IIepeMEHHBIMU 2
53 KonrpoabHasi padota Ne 4 «YpaBHeHHSI H HepaBeHCTBAa C JABYMS 1
nepeMeHHbIMI.
54 Buxkmopuna «Mapagon mamemamuyueckux 3HaHuil) 1
ApudmMerndeckasi H reoMeTpHUecKkasi mporpeccuu (15 gacoB)
55-56 IIocnenoBarensHOCTH 2
57-59 Omnpenenenue apudmerndeckoil mporpeccun. Dopmyna »n-ro WieHa 3
apu(pMeTHIECKOI IIPOrpecCHi
60-61 @opMyia CyMMBI IIEPBBIX # WIEHOB apu(hMETHIECKOI IIPOTPeCcCH 2




62 KonTpoabHasi padora Ne S5 «ApudmMerHieckasi Mporpeccusd 1
63-65 OmpeneneHne reoMeTpudeckoil Iporpeccun. @opmyrna n-ro 4ieHa 3
TeOMEeTPUIECKOIl IPOrpeccHu
6668 @opMyiia CyMMBI IIEPBBIX 77 WICHOB T€OMETPUIECKOI IIPOrPECCHI 3
69 KonTpoabHasi padora Ne 6 «I'eomeTprieckasi HIporpeccusd 1
D.1eMeHThbl KOMOMHATOPHKH H TeOPHH BeposiTHOcTel (13 yacoB)
70-71 IIpumepb KOMOMHATOPHBIX 3a/1ad 2
7273 IlepecTaHOBKH 2
74-175 Pasmenienus 2
7677 CoueraHus 2
78-79 OTHOCHTEbHAS YaCTOTa CIYIailHOTO COOBITUS 2
80-81 BeposSTHOCTh paBHOBO3MOKHBIX COOBITHIT 2
82 KonrpoabHasi padora Ne 7 «1eMeHThl KOMOHHATOPHKH H TeOPHH 1
BepPOSITHOCTEH)
HToroBoe moBTopeHHe Kypca aaredpbl 7 — 9 kiaacco (20 gac)

83-86 AunreOpandecKiie BeIpaKeHUs 4
87-90 VpaBHEHHS H CHCTEMBI YpaBHEHUI 4
91-94 TekcToBble 3agaun 4
95-98 HepaBenctBa 4
99-101 OyHKIIH U TpaduKu 3
102 Ypok-uzpa « Mamemamuueckasn mo3zauxa» 1
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IIpuiokeHNs: K MporpaMme:

KoHTpPo/1bHO — H3MepHTe/IbHbIe MAaTEePHAIBI.
7 Rjacc
KonTtpoabHas padota Nel «IIpeodpa3oBaHne BbIpasKeHHI»
Bapmuanr 1

o 2 5
1. HaiijuTte 3Ha4eHHe BeIpaxkeHus 6x — 8y IIpH x ==z

2. CpaBHure 3HadeHus BeipaxeHuil —0,8x — 1 1 0,8x — 1 mpu x=6.
3. YIpocTuTe BhIpaKeHUE.

a) 2x—3y—11x+8y;06) 5(2a +1)—-3;B) l4x— (x — 1) + 2x + 6).

4. YopocTute BbIpaKeHHe U HallJIUTe ero 3Ha4eHHe.

~4(2,5a~1,5)+5,5a—8 npua =—.

5. 13 nByX ropoioB, pacCTOSHIE MEXIy KOTOPBIMH s KM, OJJHOBPEMEHHO HAaBCTpedy APYT APYI'y BhIEXal
JIETKOBOIl aBTOMOOIIb U TPY30BHK H BCTPETIIHCH 4depe3 7 4. CKOpPOCTh JIETKOBOIO aBTOMOOMIS » KM/4.
Haiigute ckopocTh rpy3oBuKa. OTBEThTE Ha BOIIpOC 3a1a4, eciau s =200, =2, v = 60.

6. Packpoiite ckoOku: 3x — (5x — (3x — 1)).

Bapmuanr 2

1

- 1
1. Haiigute 3Ha4eHue BolpaxkeHus 16a + 2y npu a = == =

2. CpaBHure 3HaueHus BeipaxeHuil 2 +0,3a u 2 — 0,3a mpu a =-9.

3. YpocTuTe BhIpaKeHUE.

a) Sa+7b—2a—8b;0) 3 (4x +2) — 5;8) 20b— (b —3) + (36 - 10).

4. YopocTuTe BeIpaKeHHe H HAINTE ero 3HaYeHHE.

~6(0,5x~1,5) —4,5v— 8 mpur x ==,

5. 13 1ByX ropo/I0B OJHOBPEMEHHO HaBCTpedy APYT APYTY BbIeXaIH aBTOMOOHIb H MOTOIIUK U BCTPETIUIUCH
gyepe3 ¢t 4. Haiigure paccTosHHEe MeXIy TOpoAaMH, €CIU CKOPOCTh aBTOMOOMISL v; KM/4, a CKOPOCTb

MOTOIIMKJIA v> KM/4. OTBEThTE Ha BOIIPOC 3a1aun, eciau t =3, v1 = 80, v2 = 60.
6. Packpoiite ckoOku: 2p — (3p — (2p — ¢)).

KonTpoabHasi padora Ne 2 «YpaBHeHHs ¢ 0JHO epeMeHHO»

Bapmuanr 1
1. Penmte ypaBHEHHE.
2) %x= 12: B) Sx—4,5=3x+275;
6) 6x — 10,2 = 0; r) 2x — (6x — 5) =45.

2. Tang B mKOJy CHa4ala eleT Ha aBToOyce, a MOTOM HJeT MemKoM. Bes fopora y He€ 3aHIMaeT 26 MUH.
Wnet ona Ha 6 MHH J0JbIIe, 9eM eJleT Ha aBToO0yce. CKOJIbKO MHHYT OHa eJIeT Ha aBTo0yce?
3. Haiitu pa3max, MOAy U MeJUaHy YHUCIOBOTO psja:

1.1,12,2,2: 3. 5,5,6,6,6,9:
4. B 1ByX capasix ClI0K€HO CEHO, IpUYeM B IIEPBOM capae ceHa B 3 pa3a Oosblie, ueM Bo BTopoM. ITocie Toro
KakK U3 mepBoro capas yBe3u 20 T ceHa, a Bo BTopoil npuBe3an 10 T, B 000HX capasix ceHa CTajlo IOpOBHY.
CKOJIBKO BCETO TOHH CeHa OBLIO B IBYX capasx IMepBOHAYaIbHO?
5. Permmite ypaBHeHHe 7x — (x + 3) = 3(2x — 1).

Bapmuanr 2
1. Pemute ypaBHEHUE.
2) %x= 18: B) 6x— 0,8 =3x+22:
0) 7x +11,9=0; r)Sx—(7Tx+7)=9.



2. Yacte my B 600 KM TypHCT IpojieTe] Ha caMojeTe, a 9acTh Ipoexan Ha aBToOyce. Ha camonere oH
Ipojienal ImyTh B 9 pa3 Ooibmmii, 4eM Ha aBTo0yce. CKOJIBKO KIJIOMETPOB TYpPHCT IIpoexall Ha aBTo0yce?
3. Haiitu pa3max, MOAy U MeJJHaHy YHUCIOBOTO psja:
4,-2,-2,-1,0,2,2,2,2,5,7, 8.
4. Ha ogHOM y4acTKe OBLI0 B 5 pa3 OoJbIIe cakeHIIeB CMOPOIUHBIL, UeM Ha ApyroM. ITocie Toro kak ¢ mepBoro
ydJacTka yBe3mu S0 cakeHIIeB, a Ha BTOpoil mocaamiu emnte 90, Ha 000UX yJacTKax CaKeHIIEB CTaJI0 IIOPOBHY.
CKOJIBKO BCETO CaKeHIIeB ObLIO Ha JIBYX yJacTKaxX MepBOHAYAILHO?
5. Permmite ypaBHeHHe 6x — (2x — 5) =2(2x + 4).
KonTpoabHas padota Ne 3 «/IuHeliHas pyHKIHSA U ee rpadpur»
Bapmuanr 1

1. @ynkIms 3a1aHa Gpopmytoit y = 6x + 19. Onpenenure:
a) 3HaueHue y, ecu x = 0,5;
0) 3HaUYeHue x, Ipu KOTopoM y = 1;
B) MPOXOJIUT J TpaduK GYHKIUHN depe3 ToukyA4 (—2; 7).
2. a) IToctpoiite rpaduk GyHKIUH y = 2x — 4.
0) Ykaxure ¢ moMopio rpaduka, ueMy paBHO 3Ha4eHHe y mpH x = 1,5.
3. B oHOIT U TOI e CHCTeMe KOOPIMHAT IOCTpoiiTe TpaduKu GyHKIHIT:a) y = —2x; 0)y=3.
4.  Haiigute KOOPAHHATBI TOYKHU IepecedeHNs rpadukoB G yHKIHIT
y=47x-3Tuy=-13x+23.
5. 3anaiite ¢hopMyI0il IHHEHHYIO (YHKINIO, Tpad K KOTOPOIl MmapajuielieH MpsIMoil y = 3x — 7 H MPOXOUT
gepe3 Hadallo KOOp/HaT.

Bapmuanr 2

1. @yukims 3a1aHa Gopmyioit y = 4x — 30. OnpenenmrTe:

a) 3HaYeHUe y, ecllm x =—2.5;

0) 3HaUeHue x, IpH KOTOPOM y = —0;

B) MPOXOJIUT JU TpaduK GYHKIIUHN depe3 ToukyB (7; —3).
2. a) IToctpoiite rpaduk GyHKIUH y = —3x + 3.
0) Ykaxkure ¢ moMomipio rpaduka, mpu KakoM 3HAUY€HHH X 3HAYEHHE y PaBHO 6.
3. B 0HOI1 U TOI e CHCTeMe KOOpJIMHAT IoCcTpoiiTe rpaduku ¢pyHkiuii:a) y =0,5x;  0)y =-4.
4.  Haiigure KOOPAHHATBI TOYKHU [epecedeHNs rpadukoB G yHKITHIT
y=-38x+15uy=-21x-36.
5. 3amaiire hopmMyII0il THHENHYIO QYHKITHIO, TpadHK KOTOPOI MapasuieeH IpsIMoil y = —5x + 8 U MpoXoauT
gepe3 Hadallo KOOpHaT.

KonrpoabHasi pa6ora Ne 4 «CTeneHb ¢ HATYPAJbHBIM MOKA3aTe/IeM»
Bapmuanr 1
1. HaiiyuTe 3HaueHHe BhIpakeHHs | — Sx° mpux =— 4.
2. BemonHuTE AEHCTBUS:

a) 419 +-a'%;6) a'®: g11; B)(a7)3; r)(ax)6;zl)(§)
3. YIIpOoCTHTH BhIpaKEHUE:
a) 4a’b’- (- 2ab*); 6) (- 3xH?)}; B) (—2a°y)*

4. TToctpouts rpaduk pynkmuny = x2. C moMompblo rpaduka ompeennTe 3Hade e y Opu x = 1,5.

79711 54125
5. Beruucnure:  a) 1 0) e

4

Bapuasr 2
1. HaiimTe 3HaueHNe BBIpaKeHus —3x> + 7 Ipux=—35
2. BemonHuTE 1EHCTBUSL:

3
a) x12ex1%;  6) x18:x13; B)(xz)s; ) (xy)’; II)G) :
3. YIIpOoCTHTH BBIpaKEHUE:
a) — 3a’4ab®; 6) (—2x%)* B) (-34°b*)’



4. TToctpouts rpaduk GyHKIHHY = x2. C HOMOIIBIO TpaduKa OIpe/eNiTe 3HAIeHHs X IpH y = 4.

6150611 311.27
5. Beraucnure: a) — 0) —

KontpoabHas padora Ne S «CymMa, pa3HOCTh MHOTOY/JIEHOB)
Bapmuanr 1

1. BemonHuTe 1EHCTBUS:

a) 2a*> —3a + 1) — (7a* — 5a); 6) 3x(4x>— x).
2. BeHecuTe 00Ul MHOKHUTEIb 32 CKOOKH:

a) 2xy — 3x7%; 6) 8b* + 2b°.
3. Penmute ypaBHeHune 7 —4 (3x—1) =5 (1 — 2x).
4. B Tpex mecThIX KiIaccax 91 yaeHHK. B 6 «A» Ha 2 ydeHHKa MeHblIe, 4eM B 6 «b», a B 6 «B» Ha 3 yJyeHHKa
Oonbie, ueM B 6 «b». CKoIbKO yJammxcs B KaKI0M Ki1acce?

x=1 . :b=x i 3%

5. Pemmure ypaBHeHUeE: g e

6. YIIpoCTHTE BBIpaKEHUE:
x(x+y+e)-3yx-y—c)-3elx +y—c).

Bapmuanr 2

1. BemonHuTe ASHCTBUS:

a) (3a — 4ax +2) — (11a — 14ax); 6) 3y* (° + 1).
2. BemHecuTe 00mIHil MHOKUTEb 3a CKOOKH:

a) 10ab — 15b%; 6) 184> + 64°.
3. Penmmite ypaBHeHHe 9x — 6 (x — 1) =5 (x + 2).
4. ITaccaxupcKHil oe3] 3a 4 4 MpOIIIeN TaKoe e pacCTOSHUE, KaKkoe TOBApHBII 3a 6 4. Haliire cKopocTh
IIaCCaKIPCKOTO M0e3/1a, €CIIH U3BECTHO, YTO CKOPOCTh TOBapHOro Ha 20 KM/4 MEHbIIIE.

x _ 5—x

3x—1
5. Pemure YpaBHeHHe—— — 3 = —~.

6. YIIpocTHTE BBIpaXKEHUE:
2a(a+b-c)—2b(a—b—-c) +2c(a—b + o).

KonTtpoabHas padota Ne6 «IIpou3BeneHne MHOTOY11€HOB)
Bapmuanr 1

1. BelmmonHNTE YMHOKEHUE:

a) (c +2) (c—3); B) (5x - 2y)(4x - y);

6) 2a— 1) (3a+4);1)(a—2) (a®>—3a +6).
2. Pa3ioxuTe Ha MHOKUTEIIN:

a)a(@a+3)—2(a+3),6)ax—ay+ 5x—5y.
3. Yrpoctute Bepaxkenne —0,1x (2x% + 6) (5 — 4x?).
4. IIpencTaBbTe MHOTOYIEH B BUJIE IIPOU3BEICHIS:

a) x> —xy—4x+4y; 6)ab—ac—bx+cx +c—6.
5. 13 mpssMOYTOJIBHOTO JIHCTa (haHephl BhIpe3aal KBaJApaTHYIO IUTACTHHKY, JUIS 9eTr0 ¢ OJHOI CTOPOHSKI JIHCTa
(aHeps! 0Tpe3aan MOJI0CY IMMPHHOI 2 cM, a ¢ JIPYroil, coceHeil, — 3 cM. Haiimte cTOpOHY MOTYyIHBIIIET OCST
KBaJ[paTa, €CIII H3BECTHO, YTO €To IUIOMah Ha 51 cM” MeHbIIe IUIOMaIH IpAMOYTOIbHIKA.

Bapmuanr 2

1. BelmosnHNTE YMHOKEHUE:

a) (a—5) (a—3);8) (3p + 2¢)(2p + 4c);

6) (5x+4) (2x—1);1) (6 —2) (B*+ 2b-3).
2. Pa3iioxuTe Ha MHOKUTEIIU:

a)x(x—y) +a(x-y);0) 2a —2b + ca — cb.
3. Yrpoctute Belpaxkenue 0,5x (4x* — 1) (5x* +2).
4. IIpesncTaBbTe MHOTOYIEH B BUJIE IIPOU3BEICHIS:

a)2a—ac—2c +c% 6) bx + by—x—y—ax —ay.
5. BacceliH uMeeT MpsAMOYroiapHYI GopMmy. OJHA U3 €ro CTOPOH Ha 6 M Ooibire japyroii. OH OKpyKeH
JIOpO’KKOI, mupuHa KoTopoii 0,5 M. Halite cTopoHs! 6acceiina, eclIu IIOMaAb OKPYKAIOIEH ero JOpOkKKH
15 M2,



KonTtpoabsHas pa6ora Ne 7 «®PopMyJibl COKPAIIEHHOT0 YMHOKe HAS»
Bapmuanr 1

[S—

. IIpeobpa3yiiTe B MHOT OWIEH:

a) (v —4)*; B) (5¢— 1) (5¢ + 1);

6) (7x + a)*; 1) Ba +2b) (3a — 2b).
2. Vipoctute Beipaxkenue (a —9)* — (81 + 2a).
3. Pa310HTe Ha MHOKHTEIN: a) X~ —49; 6) 25x° — 10xy + 7%
4. Penute ypaBHeHnue (2 —x)> —x (x + 1,5) = 4.
5. BemonHuTE ACHCTBUSA:

a) (0 — 2a)(2a +1%);6) (3x* + x)%; B) (2 + m)*(2— m)*.

6. Pa3noxuTe Ha MHOKUTENN: a) 4x%y” — 9a*; 6) 25a° — (a + 3)°.

Bapmuanr 2

[S—

. IIpeobpa3yiiTe B MHOT OWIEH:
a) Ba+4);8) (b+3)(b-3);
6) (2x — b)’; 1) (Sy — 2x) (5y + 2x).
2. VrpocTuTe BeIpakenue (¢ + b) (¢ — b) — (5¢ — b?).
3. PasnoxuTe Ha MHOKUTEN: a) 25y — a%0) ¢* + 4bc + 4b°.
4. PenmuTe ypaBHeHue 12 — (4 —x)> =x (3 —x).
5. BemonHuTE ASHCTBUSA:
a) (3x + %) (3x—17);, 6) (¢’ — 6a)*; B) (a —x)*(x + a)”

6. Pasnoxute Ha MHOkuTeH: a) 100a* —%bz : )9~ (E—1)"

KonrpoabHas padora Ne 8 «IIpeodpa3oBaHHe meIbIX BbIPasKeHHI»
Bapuanr 1

[—

. VIIpocTUTE BBIpaKeHHE:
a)(x-3)(x—7)—2x (3x-3);
6) 4a (@ —2) — (a —4)%;
B) 2 (m + 1)> —4m.
2. Pa3noxuTe Ha MHOKHTEIH: a) x° — 9x; 6) —5a” — 10ab — 5b°.
3. Vipoctute Beipakenue: (32 —2y)> — (v +3) (v —3) + 2y (2 + 5).
4. PasnoxuTte Ha MHO&KHTEMH: a) 16x* —81; 6) x> —x —3% — .
5. JIoKaKXHTe, 9TO BhIpakeHne x> — 4x + 9, IIpH JoObIX 3HAYEHNX X IPUHIMAET [0JI0KHUTeIbHbIE 3HAUCHHS.
Bapuanr 2
1. YipocTuTe BhIpaKeHHe:
a)2x(x—-3)-3x(x+9);
6)(a+7) (a-1)+(a—3);
B)3 (y + 52— 32
. Paznoxute Ha MHOXHTEIN: a) ¢ — 16¢; 0) 3a” — 6ab + 3b°.
. Vopocture Beipaxkenue: (3a — a*)’ — a*(a —2)(a + 2) + 2a (7 + 3a%).
. Pasnosxute Ha MHOKuTemI: a) 81a* — 1; 6) y* —x*> — 6x — 9.
. JIOKaXKuTe, 9TO BRIpaKeHHe —a’ + 4a — 9 MOKeT IPHHUMATS JINIIb OTPHIIaTeIbHbIE 3HAYeHHS.

B W

KonTtpoabHasi padota Ne 9 «CucTeMbl THHEHHBIX YPaBHEeHHil»
Bapmuanr 1
4x+y=3,
6x—2y=1.
. bank nponan npeanpuanmartemo Pasuny 8 oomnuramuii mo 2000 p. u 3000 p. CKoJIbKO 0OIHraIiil Kakaoro
HOMHHaJa Ky r—H Pa3uH, eciau 3a Bce obmrarmn 0bu10 3amtadeso 19000 p.?
2(3x+ 2y)+9=4x+21,
2x + 10 = 3 — (6x + 5y).
. Ipsmasty = kx + b, nmpoxonut uepe3 Touku A(3; 8) u B(-4; 1). Hammumite ypaBHeHHe 3TOI IPSIMOI.
3x—=2y=17,
6x —4y =

[y

. Permte cuctemy ypaBHeHHﬁ:{

N

w

. Pemmite cucteMy ypaBHeHI/IﬁZ{

[ N

. BeisicHuTe, HMEET I PEOICHUA CI/ICTeMaZ{



Bapuanr 2
3x—y=17,
2x+3y=1
2. Benocumneauct exain 2 4 II0 JIECHOMH gopore U 1 4 1o mocce, Bcero oH mpoexan 40 kM. CKOpocTh €ro Ha
nrocce OblIa Ha 4 KM/4 OoJIbIlle, 9eM CKOPOCTh Ha JecHOIil jopore. C KaKoil CKOPOCTBIO BEIOCHIIEUCT €Xall
I10 LII0cCe, U ¢ KaKoil 110 JIECHOI Jlopore?
2(3x—y)—5=2x-3y,
5—(x—2y)=4y+16.
4. Ilpsmasy = kx + b, npoxonut depe3 Touku A(5; 0) u B (- 2; 21). Hamimmre ypaBHeHHe 3TOi IPSMOIL.
Sx —y=11,
—10x + 2y = —22.

1. Pemute cucremy ypaBHeHHfII{

3. Pemmute cucremy ypaBHeHHﬁ:{

5. BeIsicHUTE, HMeeT JII PpEeOICHUA cncreMa:{

8 kiacc
KonTtpoabsHas padora Ne 1 «PannoHa/IbHbIE IPO0H H HX CBOHCTBAY
Bapmuanr 1
| 14a*b | 8 y2—z2
1. Cokpatuth 1po0k: a) T ) pe el B) T

2. IIpeacTaBbTe B BUIE IPOOH:
3x—1 x—9 1 1 5 5¢—-2
a) x2 + 3x ’ 6) 2a—b  2a+b’ B) +3  c2+3c
3. Haiitu 3Ha4eHHNe BBIpaKEHUS:
a’—b
a

—anpu a =0,2; b=-5.
3 x+15 2

4. YIpocTuTh BBIPAKEHIE —= — —5— — —.

Bapmuanr 2
39x3y Sy 3a—3b
5-7,0) ;
26x%y

1. Cokpatute 1po6b: a) Z—2y®) 27

2. IIpeacTaBbTe B BUIE JIPOOH:

a)3—2a_1—a2_) 11 :B) 4—3b+ 3
2a a2’/ 3x+y 3x—y" ' p2_2p b-2
3. Haiitu 3Ha4eHHe BhIpaKEHUS:
x—6y2

5 +3ynpux=-8,y=0,l.

4. YIIpOCTHTD BEI a>1<e}m1e'i ———
. Vp p o —

KonTpoabsHas padora Ne 2 «IIpeodpa3oBaHHe pallHOHAIBHBIX BbIPasKeHHID)

Bapmuanr 1
1. IlpencTaBbTe B BUJIE APOOH:
42x> y? 63a°b 2
a) 7 ° 1457 0) - (18a°b);
B)4az 1:a+; r)P Q.(P +E).
a?-9 " a3 p p—q  q

. 6
2. TToctpoiite rpaduK ¢ YHKINH y = ~- TIPHHIIMAeT OTpHIATebHbIC 3HAYCHHUS?

1 1
3. JIoKaKuTe, YTO IIPH BCeX 3HAUEHNX b # +1 3HadeHue BeIpaxkeHus (b — 1)2 . (bz e e = 1) + —n¢
3aBUCHUT OT b.

Bapmuanr 2
1. IlpencraBpTe B BHIE JPOOH:



2a 24b%c 16bc

Tars

2) 51,6, * 17X7Y; B i

yEEELD G A e, pxe (£ 1)
x—1  x2-4’ c y  y+c/’

w 6
2. IToctpoiite rpaduk GpyHKIHHY = — = KakoBa o0acth omnpenenenus GyHkiun? [Ipu Kakux 3HAUEHHSIX X
GYHKIMS IPUHUMAET MOJI0KUTEIbHbIe 3SHAUeHHS?

3. JToKaXuTe, 9TO MPU BCeX 3HAYCHHSX X # +2 3HAYEHNe BBIPAKEHIS —— — Gt ( 4o )He
: ) p ‘ p +2 2 2_4 ' X2_ax+14

3aBHCHT OT X.

KonTtpoabHas padota Ne 3 «KBagpaTHble KOPHHY
Bapmuanr 1
1. Beraucnure:

a) 0,5 \/0,04+% Vidd;  6) 2 /11—96— ;B2 \/0,5)2.

2. Haiigute 3HaYeHUE BbIPaKECHUS:

a) 1/0,25¢64;0) V56 V14;  B) %; r) V3*e2°
3. Pemmite ypaBHeHue: a) x> = 0,49; 6) 2= 10.
4. YpocTuTe BhIpaKeHHe:

a) x> Vox2, tne x > 0; 0) —5b? JE—Z,r,ueb< 0.

5. VKaxuTe JBe MocIe0BaTeIbHbIE JIeCATHUUHbBIE IIpO6H C OJIHIM 3HAKOM IIOCJIe 3aITOl, MEXKTY KOTOPBIMHU
3aKJIFOYEHO YHCiIo V17.

6. IImeeT 11 KOpHH ypaBHeHHe vx + 1 = 0?

Bapuanr 2
1. Berauciure:

2
2) % V196 +1,5/036; ©6) 1,57 \E; B) (2V15) .

2. Haiigute 3Ha4eHUE BbIPaKCHUS:

a) V0,36¢25 6) V8e V18  B) LZ; r) V2*e52
3. Pemmite ypaBHeHue: a) x> = 0,64; 6) 2 =17.

4. YpocTute BhIpaKeHHe:

a) y3 \/4y2, tme y > 0; 0) 7a J%’ raea < 0.

5. Vkaxure JiBe MOCIe10BAaTEIbHbIE JECITUYHBIE IPOOH ¢ OJJHUM 3HAKOM IIOCTIE 3aIIITOMH, MEKy KOTOPHIMHI
3aK/II0YEHO 9HCI0 /38.
6. Imeer Jm KOpHU ypaBHeHHe Vx — 2 = 1?

KonTtpoabHasi padoTa Ne 4 «IIpuMeHeHHe CBOMCTB apH(pMeTHIeCKOr0 KBAPATHOT0 KOPHSD»
Bapmuanr 1
1. Yopoctute BbIpaKeHUe:

2)10 V3— 4 VA8 — V75:6) (5 V2 — Vi8) + VZiB) (3— V2) .
2. CpaBHHuTE: 7 %H% V20.

3. Cokpatute Ipo0b:

6+ V6 | 9—a
a) ————— 6) ;
v30+ 45 3+ Va
4. OcBo0Oo mTe IpoOb OT 3HaKa KOPHS B 3HaMeHaTelle:
1 8
)} === 0)

p. JE; V7-1



5. I[oxamne, YTO 3HAYCHHEC BBIPAKCHHA €CThb YHCJIO pallHOHAJIBHOE.

2V3+1 2 +V3-1

Bapmuanr 2
1. YopocTute BbIpa)KeHUE:

a) 2VZ+ V50— v38; 6) (3V5— v20)+ V5m) (V3+ V2).

2. CpaBHHTE: % Je6ou 10 \E
3. CokpatuTte Ipo0b:

4) 5— V5 6) b—4
N V-2
4. OcBoOomTe IpoOb OT 3HAKa KOPHS B 3HAMEHaTelle:
2
—_ 0 2
D 37 ) T+

1

2
+
1-345 14345

5. I[OK&)KI/ITC, YTO 3HAUCHHEC BBIPAKCHHA €CThb YHCJIO pallHOHAJIBHOE.

KonTtpoabHas padora Ne S « KBagpaTHble ypaBHeHHS H er0 KOPHH

Bapmuanr 1
1. Penmute ypaBHeHHE:
a)2x>+ Tx—-9=0; B) 100x*> — 16 =0;
6) 3x” = 18x; r)x*—16x+63=0.

2. Ilepumerp npsmoyroipHHKa paBeH 20 cm. HaliiTe ero CTOpOHBI, €CIH H3BECTHO, YTO ILJIOIIAb
IPSAMOYTOJIbHIKA paBHa 24 cM.
3. B ypaBHeHUHN x” + px — 18 = 0 ouH U3 ero KopHeii paBeH —9. Haiinure apyroii KopeHb U K03 QUIIUIEHT p.

Bapmuanr 2
1. Penmite ypaBHEHUE:
a)3x2+ 13x—10=0; B) 16x> =49;
6) 2x> —3x=0; r)x>—2x-35=0.

2. Ilepumerp npsmoyrojipHHKa paBeH 30 cm. Halijmire ero CTOpOHBI, €CIM H3BECTHO, YTO IUIOLIAJIb
IPSIMOYTOJILHIKA paBHa 56 cM.
3. OnuH U3 KopHeil ypaBHeHHs x> + 11x + ¢ = 0 paBen —7. Haiizute 1pyroii KopeHb U cCBOOOIHBIN WIEH ¢.

KonrpoabHas padora Ne6 «/[podHbIe paniHoOHAAbHBbIE YPAaBHEHHS

Bapmuanr 1
1. Penmte ypaBHEHHe:
x2 12—x 6 5
%) 375 = 2= Bz tz=5

2. I3 nyHKTaA B IMyHKT B BeJIOCHIEANCT IIpoeXall 0 OIHOI Jopore JUIHHON 27 KM, a 00paTHO BO3Bpamiaics
10 JpYTOil Jopore, KOTopas ObL1a Kopode MepBoil Ha 7 KM. XOTS Ha 00paTHOM ITyTH BEIOCUIIEIUCT
YMEHBIINII CKOPOCTh Ha 3 KM/4, OH BCe ke Ha 0OpaTHBII ITyTh 3aTpaTiI BpeMeHU Ha 10 MUHYT MeHbIIIe, 4eM
Ha I1yTh U3 4 B B. C KaKoil CKOPOCThIO €Xall BeJIOCHIIEANCT U3 4 B B?

Bapuasr 2
1. Pemmite ypaBHeHHe:
3x+4 _  x2 3 8 _
a) x2—16 ~— x2-16’ 0) x—5 + x 2.

2. Karep mpomeén 12 KM IpOTHB TeYEHHUS PeKH U 5 KM II0 TedeHuro. [Ipi 5ToM OH 3aTpaTIil CTOIBKO
BpeMeHH, CKOJIBKO eMy MoTpeOoBaIock ObI, eciI Obl oH mEN 18 kM 1o 03epy. KakoBa coOcTBeHHAsS
CKOPOCTh KaTepa, eCIIi U3BECTHO, YTO CKOPOCTh TeUSHNS PeKU paBHa 3 KM/4.

KonTtpoabsHasi padoTa Ne 7 «Unc10Bble HEPaBeHCTBA H HX CBOHCTBA
Bapmuanr 1
1. JlokaxxuTe HepaBEHCTBO:
a) (x — 2y >x(x—4); 0)a’>+1>23a-4).



2. 13BectHO, 910 a<b. CpaBHHTE:
a)2la u 21b; 0) —3,2a u -3,2b; B) 1,5b u 1,5a.
Pe3ynpTaT cpaBHEHNS 3alIIINTE B BUJIe HEPABEHCTBA.
3. 13BecTHO, uT0 2,6 < \/7< 2,7. OneHure:
a) 27; 6)— 7.
4. OneHnuTe NepUMETP H IUIOMIAAh IPSIMOYTOJIbHIKA CO CTOPOHAMH
a ¢cM U b cM, eclIH U3BECTHO, 9To0 2,6 <a< 2,7, 1,2 <b< 1,3.
5. K kaxomy u3 uncen 2, 3, 4 u 5 npuOaBIIN OJJHO U TO ke 4ncio . CpaBHUTE MPON3BeIeHIe KpallHUX
YJIEHOB MTOJyYHBIIEHICS ITOCIEI0BAaTEIbHOCTH C IIPOH3BEICHUEM CPEIHUX WICHOB.

Bapuanr 2
1. JlokaxxuTe HepaBEHCTBO:
a) (x + 7)>x(x + 14); 6) b +5>10(b-2).
2. 3BecTHO, uT0a>b. CpaBHHTE:
a) 18a u 18b; 0) —6,7a nu —-6,7b; B) —3,7b u -3,7a.

Pe3ynpTaT cpaBHEHHS 3allIIINTE B BUJE HEPABEHCTBA.
3. 3BecTHO, uTo 3,1 < /10< 3,2. Ouenure:

a) 3 V/10; 6) — V10.
4. OteHuTe IEPUMETP U IUTOMIAb MPAMOYIOJbHIKA CO CTOPOHAMHA CM U b ¢M, €CIIH U3BECTHO, UTo 1,5 <a<
1.6 32<bs33.
5. JlaHBI 4YeThIpe IOCIe0BaTeIbHBIX HAaTypaJbHBIX uncia. CpaBHHUTE MPOHU3BeACHUE IIEPBOro U
IIOCJIETHETO U3 HHUX C IPON3BEEHIEM IBYX CPEIHUX YHCEIL.

KonTtpoabHasi padora Ne 8 «HepaBeHCTBa ¢ 0JJHOMH MepeMeHHOM H HX CHCTeMbD»
Bapunanr 1
1. Penmte HepaBeHCTBO:

a)éx<5; 6) 1 -3x<0:; B)S(v—1,2) —4,6 >3y + L.
7+a

12—a
3 MEHBIIIC COOTBETCTBYIOIICTO 3HAUCHIA ,upo6n —7

2. IIpu KaKkuxa 3HaUYeHUe IpodHu 5
3. Pemure cucreMy HEpaBEHCTB:
) {2x—3>0, ){3—2x<1,
7x +4 > 0; 1,6 +x < 2,9;
6 —2x <3(x—1),

4. HaiiiTe 1esble peleHns CHCTEMBI HEPaBeHCTB { 6—%s o
=X

5. IIpu KaKuX 3HaY€HUIX X HMEET CMBICI BRIpaXkeHne v3x —2 + V6 — x?
6. Ilpu KakuxX 3Ha4eHHUSIXa MHOKECTBOM pelIeHHII HEpaBEHCTBA

a 9
3x-7 <3ABJLICTCA IHCIOBOH NPOMEXKYTOK (—o0; 4)?

Bapuanr 2
1. Penmte HepaBeHCTBO:

2) 3v>2; 6) 2 — 7x> 0; B)6(y—1,5)—3,4>4y—2.4.

b+4 5-2b
2. IIpu kakuxb 3Ha4YeHHE IPOOH —5— OOIIBIIIE COOTBETCTBYIOLIErO 3HAYCHUS ApodH ——?

3
3. Pemure cucteMy HEpaBEHCTB:
{4x —10 > 10, 6 {1,4 +x>1,5,
) 3x—=5 ) 5:—2%>2.
10 — 4x = 3(1 — x),

4. Haiigute 1eJIble PEIIeHHI CHCTEMBI HEPaBEHCTB x
AHTER P P 35+ < 2x

5. IIpu KaKuX 3HaYeHUsAXa MMEET CMBICII BeIpaxkeHne v5a — 1+ +/a + 8?
6. Ilpu KakuxX 3Ha4eHUSX b MHOKECTBOM PELICHHII HEpaBEHCTBA

b "
4x + 6 > ABILIETCA THCTIOBOH NPOMEXKYTOK (3; +00)?

KonrpoabHasi pa6ora Ne 9 «CTeneHb ¢ 1eIbIM MOKa3aTe1eM»



Bapmunanr 1
1. Haiinute 3Ha4yeHHe
a) 4Lk 42 B) 62 6%
2. YpocTuTe BhIpaKeHHe:
a) (x73)* e x!; e Ll I ‘
3. IIpeoGpasyiiTe BEIpaKeHHe: MBS SRR RN, S H |

2 —t - i + } 4 + —jx—1
) (Gx?) . 6 ¥ A T 1\2/? HE ) eem?

~9,9~4

BBIPpAXKCHUA:
B) (2°2)%.

0) 1,5a2b~3 ¢ 4a3b%.

3
4. Bprauciaure: . g [T
5. IIpexncraBbTe mpoussenenue (4,6 - 10%) - (2,5 - 107°) B cTaHgapTHOM BHJIE YHCIIA.
6. IIpenctaBbTe BeIpakenue (a '+ b)(a+b)' B BHEe pamHoOHAIBLHOII APOOH.

Bapmuanr 2
1. Haiiute 3Ha4eHNE BBIpAKEHUS:
a)i5+: 5% 6)12°:12°% B) (377,
2. YpocTuTe BbIpaKeHUE:
a) (a=®)* « a%%; 0) 0,4x%y~8 ¢ 50x75y°,
3. IIpeoOpa3syiiTe BhIpaKeHHE:
4. g2
a) (%x‘4y3) ; 0) (%) « 10a’b3.

—644—3
4. Berauciure: =

5. IIpencraBbTe mpoussenerue (3,5 - 107) - (6,4 - 10%) B cTaHZapTHOM BHIe 9HCIIA.
6. IIpencraBpTe BhIpakenne (x ! —y~1)(x—y) !B Buze pannoHampHOI IPoGH.

9 KiIacc
KonTtpoabHasi padora Ne 1 «PaziozkeHHe KBaJPaTHYHOI0 TPeX4/IeHA HA MHOKHTEIH).
Bapmuanr 1

1°. Tana dyHKIHI f(x)=17x-51 IIpu Kakux 3Havermsx aprymenta J () = 0./ () <0, f(x) >0,
SIBnsercs ym 3Ta GYHKIUS BO3PACTAOMIEH HIH YOBIBAIOIIET ?
2°. Pa310KuTe Ha MHOKHUTEIH KBaJAPaTHBIN TPEXUICH:

a) x> —14x+45, ) 3Y"+7y -6

3p°+p-2
3°. Cokparute 1pobb 4-~9p"

(YHKIIHU g — OTPE30K [_ 2;6]
IPOMEKYTKH BO3pacTaHUSA U

(GYHKIHH.

grcel a U b paBHa 50. IIpu
IIPOH3BE/ICHIE Oyner

4. OObsacTh ompeneneHus
Haiiiure Hymm ¢GyHKIHH,
yObIBaHHS, 0071acTh 3HAYEHMUIT

5. CyMma IOJOKHUTEIbHBIX
KaKHX 3HAYeHHSX a u b ux
HauO0IbIIHM?

Bapmuanr 2

1°. lana yHKIHA g(x) =—-13x+65 IIpH KaKixX 3HaUEHHIX apryMeHTa g(x)=0,g(x) <0,g(x) > 04
SIBiseTcs I 3Ta (PYHKIHS BO3pACTAOMIEH WIH YObIBArOIIEi?
2°. Pa310KuTe Ha MHOKHUTEIN KBaJAPaTHBIN TPEXUIEH:

a) X’ —10x+21. g) 5y +9y-2
4c* +7c-2
3°. Cokpatute 1pobp 1 —16¢’

4. OO6aacTp onpeeneHus GYHKIUU f — OTPE30K [_ 5 ;4] . Haiiiure By yHKITHH, TPOMEKYTKH
BO3pAcTaHHS U YOBIBaHHUS, 00J1aCTh 3HAUCHHIT (QyHKITHH.



5. CyMMa IOJIOKHTENBHBIX dHcen ¢ U d paBHa 70. IIpu KaKuX 3HAUYSHHSX ¢ U d UX IIPOU3BeJIeHHe OyIeT
HanooIpIIM?

KonTtpoabsHas padora Ne2 «KBagpaTuuHast (pyHKIHS.
Bapmuanr 1

1°. Toctpoiire rpadux dpyHKI ¥ ~ o

a) 3HaueHue y npu x = 0,5;

0) 3HaYeHHA X, IPH KOTOPhIX y =— 1;

B) HYJIH () YHKIIUH; IPOMEXKYTKH, B KOTOPBIX y> 0 U B KOTOPBIX y< 0;
T) IPOMEXKYTOK, Ha KOTOPOM (DYHKIIHS BO3pacTaer.

—6x+35 Haiiure ¢ moMomibio rpaduka:

2—8x+7‘

o %€ - 2;7].

2°. HaiiiuTe HanMeHbIIIee 3HaUeHHe () YHKITHH y=x

y=x>—6x-13

3. Haitymte oGmacTs 3HaUeHMIT () yHKITHH I

Y==K
4. He BBIIIOTHAS TOCTPOSHHUS, OTIPEEIINTe, IIEpeceKaroTcs JIH mapaboria 4 pnpamas Y
Ecnu Touku mepecedeHns CynecTBYIOT, TO HAUTe HX KOOP/IIMHATEL.

31’—32 +124 f7§
5. Haiinure 3Ha4YeHHe BBIPaKECHHS 8 81

Bapuanr 2

=5x-16

1°. octpoitre rpadux ¢pyrxmmt ¥ =¥ ~ 8% +13 faimire ¢ momommsio rpaduxa:
a) 3HaUeHue y npu x = 1,5;

0) 3HaYeHNA X, IPH KOTOPBIX y =2;

B) HY/JIH () YHKIIUH; IPOMEXKYTKH, B KOTOPBIX y> 0 U B KOTOPBIX y< 0;

T) IPOMEXKYTOK, Ha KOTOPOM (DyHKITHS YOBIBaeT.

y=—x"+6x—4

2—4x-17 xe[-15]

2°. Haiigute HanOoJIbIlee 3HaUeHHe (QYHKITHH

3. Haitymite 061acTh 3HaueHmii pyaxmun ¥ ~ ¥ rae

1
4. He BBINIOIHAS IIOCTPOCHHA, OIIPEIACIINTE, IICPECEKAIOTCA JIH napa6ona 5 H IIpsaMasa
Ecnu Toukn IIEPECCUCHUA CYHIECTBYIOT, TO HaJIUTe HX KOOpANHATHI.

10 1
3\/ —2—+ 8‘/ 5—
5. Haiinure 3Ha4YeHHe BBIPaKEHHUS 27 16

KonTpoabHasi padota Ne 3 «YpaBHeHHSI 1 HEPAaBeHCTBA ¢ OJHOM MepeMeHH 0.
Bapmuanr 1
1. Pemite ypaBHeHHe:
x2—1 3x—1

a)x’ — 8lx=0; 0) — =

2. Penmite 6uKBajpaTHOE ypaBHeHHe:x" — 19x% + 48 = 0.

3. Pemnte HepaBeHCTBO:

a) 2x — 13x+6<0; 6)x>*—-9>0; B)3x>—6x+32>0.

4. Pemmiite HEpaBEHCTBO, HCIIOIB3Ys METOJ] HHTEPBAJIOB:

a) (x+8) (x—4)>0; 6)i—;j<0.

5. TIpu Kakux 3HaueHHX ¢ ypaBHeHHe 3x” + tx + 3 = 0 uMeeT J1Ba KOpHA?

2
x“+x—5 3x
+5——+4=0.
x“4+x—5

=2,

6.* Pemmire ypaBHEeHHE:



Bapuanr 2
1. Penmute ypaBHeHHE:

2 L
a) ¥3 — 25¢ = 0; 6)";6—81—0"=1

2. Penmite GukBajgpaTHOe ypaBHeHue: x* — 4x> — 45 = 0.
3. Pemnte HepaBeHCTBO:

a) 2% —x—15>0; 6)x*—16<0; B)x*+12x+80<0.
4. Pemmute HEPABEHCTBO, HCIIOJIB3 YA METO/ HHTCPBAJIOB!:
a) (x+ 11) (x-9) < 0: 6y— > o.

5. TIpu KaKuxX 3HaueHHX ¢ ypaBHeHHe 2x> + fx + § = 0 He HMeeT KOpHeii?
x2-14 . 10x
x2-14

6.* Pemmire ypaBHEHUE:

KonTpoabHas padora Ne 4 «YpaBHeHUsI H HePaBeHCTBA C IBYMSI llepeMeHHbIMH.

Bapmnanr 1
2x+y=17,

2
x*—y=1
2. TTepuMeTp IpsIMOYTOJIBHUKA paBeH 28 M, a ero Iwiomab pasHa 40 M°. Haiiure cTOpOHBI IPIMOYTOIbHIKA.

1. Pemute cucremy ypaBHeHI/Iﬁ:{

3. He BBINOJHSAS NOCTPOEHNS, HAillNTe KOOPAMHATHI TOUEK IepecedeH s mapaboisl y = x> + 4 1 ImpsMoii x +
y=6.
2y—x=17,

4. Pemmnte cucteMy ypaBHeHI/II/IZ{xz _xy—y% =209,

. . x¥yz1
5. M300pa3ure Ha KOOPAMHATHOI IIOCKOCTH MHOKECTBO PEIIeHHII CHCTEMBl HEPABEHCTB: {y 3 xz'

Bapuanr 2

. (x—3y=2,
1. Penmute cuctemy ypaBHeHHI/IZ{Xy +y=6

2. Oj1Ha U3 CTOPOH MPSMOYTOJbHIKA Ha 2 ¢cM O0oJIbIIe Jpyroil cTopoHsl. HaliiuTe cTOpOHBI MPSIMOYTOJIbHUKA,
€CIIH €0 IUIoIanb paBHa 120 cM?.

3. He BBINOJHSAS IIOCTPOEHHNS, HAlITe KOOPIUHATEI TOYEK [IEPECETEHIS OKPYKHOCTH x> + 3* = 10 U mpsAMoii
x+2y=5.

o y—3x=1,
4. Pernmite clcTEM aBHeHHHI{
yyp x? —2xy + y?> = 0.
. < 2=y €2,
5. N300pa3ure Ha KOOPAMHATHOM INIOCKOCTH MHOKECTBO PENIeHUI CHCTeMBbl HEPaBEHCTB: 2yt <

KonTpoabHasi padora Ne S «ApudpMeTHdecKasi MPorpeccusi».
Bapmuanr 1

1. Haitjne qBaIaTh TPETHIT WieH apudMeTHaecKoil mporpeccuu (ax), ecau a; =—15 u d = 3.
2. HaitymTe cyMMYy IIECTHAJIATH IEPBBIX WIEHOB apu(MeTHdeckoii mporpeccuu: 8; 4; 0; ...
3. Haiiute cyMMy IIECTHJIECATH IEPBBIX WICHOB IOCIIEN0BATEILHOCTH (by), 3aJaHHOI popMyIToit by = 3n —
1.
4. sIpngetcs au gucio 54,5 wieHoM apupMeTHIeCKO Iporpeccui (ay,), B KOTOpoit a1 = 25,5 u ag = 5,5?
5. Haiiute cymMMy BceX HaTypaJIbHBIX YHCEII, KpaTHRIX 3 U He mpeBocxomsumx 100.

Bapuanr 2
1. HaiiTe BoceMHAIIIATHIN WieH apu(MeTHIecKoil mporpeccui (a,), ecmm a1 = 70 u d = -3.
2. Haitymte cyMMYy JIBaJIIaTH IEePBBIX WIEHOB apH(MeTHIecKoii mporpeccru: —21; —18; —15; ...
3. Haiiyute cyMMY cOpoOKa IepBBIX WIEHOB ITOCIIEI0BATEIBHOCTH (by), 3aJaHHOI popMyIToit by, = 4n — 2.
4. sIBngetcs u gmcio 30,4 wieHoM apH(pMeTHIecKoil mporpeccui (ay), B KoTopoit a1 = 11,6 u a15 = 17,22
5. Haiiute cymMMy BceX HaTypaJIbHBIX YHCelI, KpaTHBIX 7 U He mpeBocxoasumx 150.



KontpoabHasi padora Ne 6 «@opMy./ia cyMMbI NIePBBIX 1 4IeHOB reOMeTPHYECKOH MPOrpPecCHm).
Bapmuanr 1
1. Haiimite ceapMoii WieH TeoMeTpudeckoil mporpeccun (by), ecmn

b1=—32nq=%.

2. ITepBeIil wieH reoMeTpUIecKoil mporpeccun (b,) paBeH 2, a 3SHaMeHaTeb paBeH 3. Haiiiute cymMmy mectu
IIE€PBHIX WIEHOB 3TOI IPOTPECCUH.

3. Mexny 4HcIamMi ;—: u 3 BCTaBpTe TpPHU 4HCJIA, KOTOpble BMECTe€ C JAaHHBIMH YHCIaMH 00pa3yroT
TeOMEeTPUIECKYIO IIPOT PECCHIO.

4. HaiiiTe cyMMy J€BSTH II€pBBIX WIEHOB T'eOMETpHUYECKOill Tmporpeccuul (by) ¢ MOI0KHUTEIbHBIMU
qJIeHaMH, 3Has, 9T0 b> = 0,04 u

bs=0,16.

5. Hajiiute mepBbIii WieH TeoMeTpHIecKoil mporpeccuu (an), B KOTopoii ¢ =3, Sz = 560.

Bapuanr 2
1. Haiiute mecToii WieH reoMeTprudecKoil mporpeccuu (by), ecmu

b,=0,81 Hq=—%.

2. IlepBbIil WieH reoMeTpHUIecKoil porpeccuu (b,) paBeH 6, a 3HaMeHaTeIb paBeH 2. Haiigure cyMMy ceMH
MIEPBBIX WIEHOB 3TOI IPOTPECCHH.

3. Mexny 4nciamMu 419 u 196 BcTaBpTe TpHU YHMCIIA TAaK, YTOOBI OHU BMECTE C JaHHBIMH YHCIAMU COCTABUIIH
TeOMEeTPUIECKYIO IIPOT PECCHIO.

4. Haiiqute cyMMy BOCBMH IIEpBBIX WIEHOB TreoMeTpudeckoil mporpeccuu (b,) ¢ MOIOKHTEIbHBIMU
9JIeHaMH, 3Has, 9T0 bo=1,2 n

bs=48.

5. Haiiute mepBBIil WieH IeOMETpPHUYECKOil mporpeccuu (an), B KoTopoilg =-2, S5 = 330.

KonTpoabHasi padora Ne 7 «/1eMeHThI KOMOMHATOPHKH H TeOPHH BepOSITHOCTE.
Bapmuanr 1
1. Ha ctous 6pocaroT aBa UrpaidbHBIX TeTpa3ipa (cepsblil U Oemblil), Ha TPaHIX KakI0ro U3 KOTOPBIX TOYKaMHU
0003Ha4YeHb! grcia oT 1 10 4. CKOIBKO pa3IMYHbIX ITap YHUCE MOKET MOSIBUTHCS Ha TPAHAX STHX TeTPa’IpoB,
COIIPHKACAIONTUXCS ¢ IOBEPXHOCTHIO CcTOMA?

2. CKOJIBKO CYIIEeCTBYeT NIECTH3HAYHBIX ducen (0e3 MoBTOpeHHS IWdp), Y KOTOPHIX mudpa 5 SBIIeTCS
nocJjieHen?

3. B Opurajie 4 xeHITUHBI 1 3 MyK4iHBL. CpeIi WISHOB OpHrajisl pasbIrpheiBatoTcs 4 Omteta B TeaTp. KakoBa
BEPOSTHOCTH TOTO, YTO cpeu obIafaTeneil OIWISTOB OKaKeTCs 2 KEHIINHBI H 2 MYKIHHbI?

4. Ha xaxjoi KapTOUKe HaIlMcaHa OJ{Ha U3 OYKB K, /1, M, H, 0, n. UeTbIpe KapTOUKH HayTaJ BHIKJIA]IIBAIOT
OJIHY 3a Ipyroii B psja. KakoBa BepoSTHOCTH, UYTO MIPH BBIKJIAABIBAHUU IIOJTYIUTCS CIIOBO «KI0M»?

5. Haiiute BepoSITHOCTH TOTO, UTO CIydJailHBIM 00pa3oM BBIOpaHHOE JIBY3HAUHOE YICIIO IpU JeJeHnn Ha 1 1
naetT B octaTke 10.

Bapuanr 2
1. I3 xopoOKH, coep:kaiieiil 8 MeJIKOB pa3IMIHBIX IIBETOB, I eHa u Tans O6epyT o ogHOMY MenKy. CKOJIbKO
CyIIEeCTBYET pa3INYHbIX BAPHAHTOB TAKOTO BBIOOPA IBYX MEIKOB?

2. CKOJIBKO CyIIECTBYET MATH3HAYHBIX JHcel (0e3 MOBTOpeHuUs Iidp), Y KOTOPBIX BTopas Iudpa B 3amucu 4?

3. B ypHe 6 Oenpix u 4 4epHbIX mapa. [13 3Toil ypHBI Hay1ady H3BIeKIHN 5 mapoB. KakoBa BEpOSATHOCTH TOTO,
9710 2 U3 HUX Oenble, a 3 depHbIe?

4. Ha ka0l KapTOUKe HaIllcaHa OJlHa U3 OYKB p, ¢, m, v, ¢, x. UeTbIpe KapTOUKH HAayraJ{ BHIKIA IbIBAIOT
OJIHY 3a JIpyroii B psa. KakoBa BepoSTHOCTB, UTO MPH BBIKJIAbIBAHHU MTOTYIUTCS CIIOBO «Xpycii»?

5. Haiijute BepOSTHOCTH TOT'O, UTO CIydJailHBIM 00pa3oM BBIOpaHHOE JIBy3HAUHOE TICIIO MpH JIeJIeHNH Ha 13
JaeT B OCTaTKe 5.



KpuTepnu oneHNBaHUS
PaGora onennBaercs:

Ommemxoll «5», €CIIH:
e paboTa BBINOJHEHA IOTHOCTHIO;
® B IIOTHYECKHX PACCYKIEHISIX H 000CHOBAaHUH pelIeHHS HET IPoOeIoB U ONIHOO0K;
e B PEHICHUH HET MaTeMaTHYECKUX OIMOOK (BO3MOKHA OJJHA HETOYHOCTb, OIHCKa, KOTOpas He
ABJISETCA CIIEICTBHEM He3HAHUS N HETOHNMAaHUs y1e0HOro MaTepHania).
Ommemxoit «4», €CIH:
e paboTa BBINOJIHEHA IOTHOCTHIO, HO 0OOCHOBAHMHS IIAar0OB PEIIEHISI HEJI0CTAaTOUHHI (€CIIH YMEHHE
000CHOBBIBATh pacCyKISHIS He SBJISUIOCH CIEHAIBHBIM 00BEKTOM IIPOBEPKH );
e JIONyIIEHHI O/IHA ONINOKA MM €CTh JJBa — TPH HEeJ04ETa B BBIKIAIKaX, pHCYHKaX, YepTekax HIH
rpadukax (€cIu 3TH BHJIBI paboT He SBISITICH CIEIHaIbHBIM 00BEKTOM MIPOBEPKH ).
Ommemxa «3» CTaBUTCS, €CIIH:
e JomymnieHo 0oJiee OHOI OMMOKU UK Oojiee IBYX — TpeX HeJA04eTOB B BBIKIAJKaX, YepTekax IWIH
rpadukax, Ho oOyJaronumiics o01agaeT 00s3aTeIbHBIMI YMEHHISAMH 110 TIPOBEPSEMOil TeMe.
Ommemxa «2» CTaBUTCS, €CIIH:

¢ JIOIIYHICHBI CYIIIECTBECHHBIC OHII/I6KH, ITOKa3aBIIHE, YTO 06yanOHIIfII7IC}I He 00J1a/1aeT 00s3aTeIbHBIMU
YMEHHAMH IIO JIAaHHOII TeMe B IMOJIHOM MEpe.



