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IInanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOI0 MpeaAMeTa.

JIn4HOCTHBIE pe3y/IbTAThI.

1. Poccuiickas rpaxaaHcKasi MAEHTUYHOCTD (MaTpUOTU3M, yBakeHHEe K OTeuecTBy, K IPOLUIOMY U
HACTOSIIEMY MHOTOHAIIMOHAIBHOrO Hapoaa Poccun, 4yBCTBO OTBETCTBEHHOCTH M Joiira nepen PoauHoi,
uaeHTuGUKays cebs B KadecTBE TpakaaHWHa Poccum, CyObeKTHBHAS 3HAUYMMOCTh HCIIOJIb30BAHUS
PYCCKOTO sI3bIKa U A3BIKOB HapoJ10B Poccuu, 0co3HaHUE U ONIYIIEHHE JJUYHOCTHOW COMPUYACTHOCTH Cyb0e
poccuiickoro Hapona). Oco3HaHUE STHUYECKOM IPUHAAJIECKHOCTH, 3HAHUE WCTOPUH, SA3bIKA, KYJIbTYpHI
CBOEr0 Hapoja, CBOEro Kpas, OCHOB KYJIbTypHOro Hacieauss HaponoB Poccum M uenoBeuecTBa
(MIEHTUYHOCTh 4YEJIOBEKA C POCCUHCKONM MHOIOHALMOHAJIBHOM KYJIbTYpOM, CONPHUYACTHOCTh HCTOPUU
HapoJOB M TOCYJIapcTB, HAaXOJIMBIIMXCSI Ha TEPpPUTOpUU cOBpeMeHHoW Poccum); wuHTepuopuzamus
I'YMaHUCTHUYECKHX, JEMOKPAaTHUECKUX M TPAJULIUOHHBIX LEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHMCKOTrO
obmectBa. OCO3HAaHHOE, YBOXKUTEIBHOE U JOOPOXKENIATEIbHOE OTHOILIEHHE K UCTOPUH, KYJIbTYpE, PEIUrUy,
TpajuLUAM, S3bIKaM, LIEHHOCTSIM Hapo10oB Poccun n HaposoB Mupa.

2. 'OTOBHOCTb M CIIOCOOHOCTH OOYyYarOIIMXCSl K CaMOpa3BUTHIO M €CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIMM K OOYYEHHUIO U MO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO
JanbHEeHIIe MHIMBUAYAIbHOW TpaeKTOpuu oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKM B Mupe npodeccuil u
poeCCHOHATBHBIX MPEANOYTEHUH, C YIETOM YCTONYMBBIX TTO3HABATEIFHBIX HHTEPECOB.

3. Pa3BuTOoe MopanbHOE CO3HAHWE U KOMIIETEHTHOCTh B PELICHMHM MOPAJIbHBIX HPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpA, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB M HPABCTBEHHOT'O MOBEJCHHS, OCO3HAHHOTO U
OTBETCTBEHHOI0  OTHOLIEHHUS K COOCTBEHHBIM IOCTyNKaM (CHOCOOHOCTh K  HPAaBCTBEHHOMY
CaMOCOBEPILLIEHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAKUTEJIBHOE OTHOLIEHUE K PEJIUTHO3HBIM YYBCTBAM,
B3IVISIIaM JIIOZIEM WJIM UX OTCYTCTBHUIO; 3HAHME OCHOBHBIX HOPM MOpaiIM, HPAaBCTBEHHBIX, JYyXOBHBIX
UJeaioB, XpaHUMbIX B KYyJbTYpHBIX TpaJulUsaX HapodoB Poccuu, TOTOBHOCTh Ha HUX OCHOBE K
CO3HATEJIbBHOMY CAaMOOIPAaHUYEHUI0 B IIOCTYNKaxX, IIOBEIEHUM, PACTOUYUTEIBHOM HOTPEOUTEIbCTBE;
c(OPMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBaX CBETCKOW STHKH, KYIbTYPhl TPAIUIIMOHHBIX PEIUTHHA, UX
POJM B pa3BUTHH KYJIbTYphl U ucTOpuU Poccuu 1 uenoBedecTBa, B CTAHOBJIEHUH IPaX/IaHCKOTO 00IIecTBa U
POCCHUHCKON TOCYJapCTBEHHOCTH; IOHMMAHUE 3HAYEHUs HPABCTBEHHOCTH, BEPbl M PEJIUTHUM B JKU3HU
yejaoBeka, cemMbu U obmiectBa). C(hOpMUPOBAHHOCTb OTBETCTBEHHOIO OTHOLIEHHS K  YUEHHIO;
YBaXXUTEJIBHOTO OTHOLIEHUS K TPYy, HAJIMYME OMNbITA Y4acTHUs B COL[MAIbBHO 3HAUMMOM Tpyae. Oco3HaHue
3HA4YEHHUs] CEMbU B JKU3HU YeJIOBEKa M OOIIEeCTBA, MPUHATUE LIEHHOCTH CEMEMHOM KU3HH, YBAXHUTEIbHOE U
3a00TIMBOE OTHOILLIEHUE K YJI€eHaM CBOEH CEMbH.

4. CpopMHPOBAHHOCTh LEJIOCTHOTO MHMPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOILIECTBEHHOW MpPAaKTHKH, YYHUTHIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
JTYyXOBHOE MHOT000pa3re COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBAaXHUTEIbHOE U JOOPOKENaTEIIbHOE OTHOIIEHUE K JPYTOMY Y€JIOBEKY, €r0 MHEHHUIO,
MHUPOBO33PEHUIO, KYIbType, S3bIKY, Bepe, I'pa)JaHCKOW NO3UIUH. ['0TOBHOCTh M CIIOCOOHOCTH BECTH
IUaJor C JPYrMMHM JIIOJbMH M JOCTUTaThb B HEM B3aUMONOHUMaHHUS (MACHTHQUKAIUS cels Kak
MOJTHONIPABHOTO CyObEKTa OOILIeHMs, TOTOBHOCTh K KOHCTPYMPOBaHUIO oOpa3a mapTHepa IO JAHaiory,
TFOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3a JOMYCTUMBIX CIIOCOOOB AHAIOra, TOTOBHOCTh K KOHCTPYHUPOBaHUIO
mporecca auanora Kak KOHBEHIIMOHHPOBAHUS HHTEPECOB, MPOLENYp, I'OTOBHOCTh M CIOCOOHOCTh K
BEJICHUIO TIEPETOBOPOB).

6. OCBOGHHOCTh COIIMAJIBHBIX HOPM, IMpaBHJ MOBEICHHs, pojieil M (opM COLMANBHOM >KU3HU B
rpynmnax u cooOIiecTBax. YyacThe B IIKOJIBHOM CaMOYIPAaBJI€HUU M OOIIECTBEHHOM JKHM3HM B Ipejaenax
BO3PACTHBIX KOMIETEHIIMH C Y4E€TOM DPETMOHAJIBHBIX, 3THOKYJIBTYPHBIX, COLMAIBHBIX M AKOHOMHUYECKHX
ocobeHHocTel (hopMHpPOBaHNE TOTOBHOCTH K YYACTHIO B MPOIECCE YIOPSIOYCHUS COIHATBHBIX CBS3EH U
OTHOILICHUH, B KOTOpPbIE BKJIIOYEHBI M KOTOpble (OPMHUPYIOT CaMHU YydYaluecs; BKIIOYECHHOCTh B
HEMOCPEACTBEHHOE I'PaXJaHCKOE y4acTHe, FTOTOBHOCTh y4acCTBOBATh B KU3HEJEATEIILHOCTH MOJPOCTKOBOTO
OOIIIECTBEHHOTO OOBEIUHEHHUs, MPOAYKTHUBHO B3aUMOJEHCTBYIOIIETO C COLMAIbHON cpemoil
COLIMAJIbHBIMU HMHCTUTYTaMU;UJIeHTUUKaMs ce0s B KauecTBE CyObEKTa COLMAIbHBIX MPEeoOpa3oBaHUM,
OCBOCHHME KOMIIETEHTHOCTEH B cdepe OpraHu3aTOpCKON [esSTeNbHOCTH; HMHTEPUOPHU3AIMsS ILIEHHOCTEH
CO3M/IaTEJIbHOTO0 OTHONICHUS K OKpYXarollel IeHCTBUTENbHOCTH, IIEHHOCTEH COIMAIIbHOTO TBOPYECTBA,
LIEHHOCTH MPOAYKTHUBHOW OpraHU3allid COBMECTHON JAEATEIbHOCTH, CaMOpeald3allid B Tpylne u
OpraHu3aIH, LIEHHOCTH «IPYTroro» Kak paBHOIPABHOrO MapTHEpa, (OpMHpPOBAHNE KOMIIETEHIMI aHaIM3a,
MIPOEKTUPOBAHMSI, OPraHU3aLUU JESATENbHOCTH, peQIeKCHH H3MEHEHUl, crnoco00B B3aHMMOBBITOJHOIO
COTPYIHUYECTBA, CIIOCOOOB pean3aluu COOCTBEHHOTO JINJEPCKOTO MOTEHIIHATIA).



7. CpopMHUPOBaHHOCTH LIEHHOCTH 3/I0pPOBOT'0 U O€30MaCHOTO 00pa3a KHU3HH; HHTEPUOPU3ALIUS TIPABUI
WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30IM1acHOrO MOBEJCHHS B UpPE3BbIUaHBIX CUTYAIUSAX, YTPOKAIOLIUX
’KM3HH U 37J0POBBIO JIIOJIEH, TPaBUJI MTOBEICHUS HAa TPAHCIIOPTE U HA I0pOrax.

8. Pa3BUTOCTh ACTETHYECKOTO CO3HAHMS 4Yepe3 OCBOCHUE XYJOXKECTBEHHOTO HAacleAus HapoJIOB
Poccum w wMwupa, TBOpPYECKOH [EATENBHOCTH OSCTETHYECKOTO XapakTepa (CIOCOOHOCTh IMOHHUMATh
XYJ0KECTBEHHbIE MPOU3BEICHUS, OTPAKAIOLIUE PA3HBIE STHOKYIBTYPHBIE TPAaIULUU; CHOPMUPOBAHHOCTD
OCHOB XY/I0’)KECTBEHHOH KYJIBTYphl O0yYaromuXcs KaKk YacTH MX OOIIeH TyXOBHOW KYyJIbTYpbI, Kak 0c000T0
crocoba Mmo3HaHus KU3HU M CPEACTBA OpPraHU3aluU OOLIEHUS; ICTETUYECKOE, YMOLIMOHAIBHO-IIEHHOCTHOE
BUJICHHE OKPYXKAIOWIETO MHpPA; CIOCOOHOCTh K HMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MHPA,
CaMOBBIPAKEHUIO U OPUEHTAIUU B XYA0KECTBEHHOM M HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPHI; yBaXKEHUE
K UCTOPUM KYyJbTypbl cBoero OTeuecTBa, BBIPAXEHHOW B TOM YHUCJIE B IIOHMMAaHUU KpacoTbl YEJIOBEKA;
MOTPEOHOCT, B OOIIEHUH C XYAOXKECTBEHHBIMU MPOM3BEACHUSMH, C(HOPMUPOBAHHOCTH AKTHBHOTO
OTHOIIEHUSA K TPAaJULUAM XYyJI0)KECTBEHHON KyJIbTYpbl KaK CMBICIOBOM, 3CTETUYECKOM U JIMYHOCTHO-
3HAYUMOM LIEHHOCTH).

9. ChopMHPOBAaHHOCTH OCHOB 3KOJIOTMYECKON KYJIBTYphI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILUICHUS, HAJTMYUE OIbITa SKOJOTHYECKH OPUEHTUPOBAHHOHN peeKCUBHO-OLIECHOYHON U
MIPAKTUYECKON JEATEIbHOCTH B JKU3HEHHBIX CUTYyalUAX (TOTOBHOCTb K HCCIEIOBAaHUIO IPUPOJBI, K
3aHATUSM CEIbCKOXO3UCTBEHHBIM TPYIOM, K XYJO0>KECTBEHHO-3CTETUYECKOMY OTPAKEHHUIO MPHUPOIBI, K
3aHATUSM TYPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBICHUIO IPUPOIOOXPAHHOM EATEIBLHOCTH).

MertanpeamMeTHble pe3yJabTaThl.

MertamnpeaMeTHbIe pe3yNbTaThl, BKIIOYAIOT OCBOCHHBIE 00yUYarOIIMMHUCSIMEKIIPEIMETHBIC TTOHATHS U
YHHUBEpCaAIbHbIC y4eOHbIE 1eUCTBUA (PETYISITUBHBIC, TO3HABATEIbHBIE, KOMMYHUKATHUBHBIE).

Me:knpeaMeTHble NOHATHSA

YcnoBueM ¢GopMUPOBaHUS MEXKIPEAMETHBIX TOHATUN, HANpUMEp TaKuX Kak cucrema, (Qakr,
3aKOHOMEPHOCTh, ()EHOMEH, aHAJIN3, CHHTE3SIBIIICTCS OBJIAJICHNE OOYYaIONIMMHCS OCHOBAMHU YUTATEIbCKON
KOMIIETEHIINH, TPHOOpETEHNE HABBIKOB PabOTHI ¢ MH(OPMAIIMEH, yyacTHe B MPOEKTHOMN JAesaTenbHOCTU. B
OCHOBHOH IIIKOJIE Ha BCEX MpenMeTax OyAeT MpoAoJDKeHa paboTa mo GOpPMHPOBAHUIO U PA3BUTHIO OCHOB
YUTATEJbCKOH KoMmIeTeHIHU. O0yJaromuyecs: OBIaJCIOT YTEHUEM KaK CPEICTBOM OCYIIECTBICHUS CBOUX
JAIbHENIINX TUIAHOB: MPOJOJDKEHUS 00pa3oBaHUS M C€aMO0Opa3OBaHHUs, OCO3HAHHOTO IUIAHWPOBAHUS
CBOET0 aKTyaJbHOT'O M MEPCIEKTUBHOIO Kpyra YTe€HHsl, B TOM YHUCJIE J10CYTOBOr0, MOJrOTOBKH K TPYIOBOI U
COLIMAJIbHOW JIeATEIbHOCTU. Y BBIYCKHUKOB OyneT copmupoBaHa MOTPEOHOCTh B CHCTEMaTHUYECKOM
YTEHUU KaK CPEJCTBE IMO3HaHWA MHUpAa U ceOsd B 3TOM MHUpE, TapMOHHM3AlMM OTHOUICHUH 4eloBeKa U
oO1ecTBa, co3ganuu o0pasa «ImoTpeOHOTO OYTYIIIETOY.

IIpy wu3yueHMH y4eOHBIX MPEIMETOB OOYYAIOIIMECS YCOBEPLICHCTBYIOT MpPHOOpPETEHHbIE Ha
[IEPBOMYpPOBHE HABBIKH PadoThl ¢ nMHpopManmed n nonoiHAT ux. OHU cMoryT paboTaTh ¢ TEKCTaMH,
peoOpa3oBhIBaTh U MHTEPIPETUPOBATH COAEPIKAILYIOCS B HUX MH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEeMaTH3UPOBATh, COMOCTABIISITH, aHAJTM3UPOBATH, 0000IIATh U HHTEPIPETUPOBATH HH(POPMAIIHIO,
COJIEPKALIYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX 00BEKTaX;

* BEIICATH TJABHYI0O M HW30BITOYHYIO HMH(POPMAILMIO, BBINOJIHITE CMBICIIOBOE CBEPTHIBAHUE
BBIJICIEHHBIX (DaKTOB, MBICJIEH; MPEICTaBIATh UH(OPMAIMIO B CKAaTOM CJIOBeCcHOM (opme (B BUjAE IIaHa
WM TE3UCOB) U B HAIJITHO-CUMBOJIMYECKOH (hopMe (B BUAE TaOnull, rpagUuecKuX CXeM U Juarpamm, KapT
MOHATUHN — KOHIIENITYyaIbHbBIX JUArPaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSTH TaOJIUIIbI, CXEMBbI, IHarPaMMbl, TEKCTHI.

B xonme wu3ydeHuss BceX Yy4eOHBIX NpPEIMETOB oOOydarolecs HNPUHOOPETYT ONBbIT MPOEKTHOI
NAesITeJILHOCTH KaKk 0c000i GhopMbl yaeOHOM pabOThI, CTOCOOCTBYIOMIEH BOCITUTAHUIO CAMOCTOSATEILHOCTH,
MHUIIMATUBHOCTH, OTBETCTBEHHOCTH, OBBIIICHHIO MOTHBAIUU U 3(pPEeKTUBHOCTH yueOHON NesTeTbHOCTH; B
XO0Jle peanu3aly MCXOJIHOTO 3aMbIcila Ha MPAKTUYECKOM YpOBHE OBJAACIOT YMEHHEM BBIOMpATh
aJieKkBaTHBIE CTOSIIEH 3ajgade CpeAcTBa, NIPUHUMATh pEIIeHHs, B TOM 4YHCIE M B CHTyalUsX
HeonpeaenéHHocTd. OHM TOJydaT BO3MOXKHOCTb PAa3BUTh CIIOCOOHOCTh K pPa3pabOTKe HECKOIbKUX
BapUaHTOB pEUICHWH, K IOMCKY HECTaHJApTHBIX pEIIeHWH, TMOUCKY M OCYIIECTBICHUIO Hauboiee
MIPUEMJIEMOTO PEIICHHUS.

[lepeyeHp KITIOUEBBIX MEXIPEIMETHBIX MOHATHH oOIpenensercs B Xojae pa3pabOoTKHM OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs 0O0pa3oBaTeIbHOM OpraHu3ald B
3aBHCHMOCTH OT MaTepuaibHO-TEXHUYECKOTO OCHAIICHHUSI, Ka[pOBOr0 MOTEHIMaa, UCIOJIb3YEMbIX METOIOB
paboThl 1 00pa30BaTENBHBIX TEXHOJIOTHIA.



B coorBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYNIBl YHUBEPCAIbHBIX YYEOHBIX ICHCTBUIL:
peryJIsaTUBHbIE, I03HABATEIbHbBIE, KOMMYHUKAaTUBHBIE.

PeryasituBubie YY /|

1.  VYmMeHue caMOCTOSATENBHO OIpPENENATh LEaH OOydeHMs, CTaBUTh U (OPMYIMPOBATH HOBBIE
3ajauu B yueOe U MMO03HABATEIbHOM JEATEIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECH CBOCH MO3HABATEIBHOM
nesaTeabHOCTH. OOyJaronuics CMOXKET:

®  AHATM3MPOBATH CYLIECTBYIONIME U IITAHUPOBATH OyIyIIue 0Opa3oBaTeIbHbIC PE3yIbTAThI;

®  UACHTU(UIHMPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEEIIATH TIaBHYIO PoOIeMy;

®  BBIIBUTATh BEPCUU pEIICHUS MPOOJIEeMBbI, POPMYIUPOBATH THIOTE3bI, IPEIBOCXUINATH KOHEUHBIH
pe3yJIbTarT;

® CTaBUThb LEJNb JIEATEIbHOCTH HAa OCHOBE OIPENENEHHOW MpoOJeMbl U  CYIIECTBYIOILUX
BO3MOXKHOCTEIA;

e (opMynHpoBaTh yuyeOHBbIE 3aJjauy KakK IIaru JOCTH)KEHUS IOCTABJICHHOM LIeH AeITelbHOCTH;

e 00OCHOBBIBAaTh ILIEJIEBbIE OPUEHTUPbI M IPUOPUTETHl CChUIKAMU Ha LEHHOCTH, YKa3blBas MU
000CHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD IL1Ar0B.

2.  YMeHHE CaMOCTOATENbHO IUIAHUPOBaTh IMyTH JOCTHKCHHS IIeNiel, B TOM YHCIE
albTepHATUBHBIC, OCO3HAHHO BbIOMpaTh HambOosiee H(P(deKTHUBHBIE CMOCOObI pElIeHUs Y4YeOHBIX U
MMO3HABATENbHBIX 3a7a4. OOyUarOIIHIICS CMOXKET:

e  ompenensaTh HeoOXOAUMBIE JeiicTBHE(s]) B COOTBETCTBUU € yUe€OHOH M MO3HaBaTeIbHOM 3ajaueil u
COCTABJIATh AJITOPUTM HMX BBIIIOJHEHHUS;

e 00OCHOBBIBATh M OCYIIECTBIISATH BHIOOP Hambosee 3((HEeKTUBHBIX CIIOCOOOB pelIeHHs Y4eOHBIX H
[I03HABATEJIbHBIX 33]1a4;

®  OMpeneNsITh/HaXOAUTh, B TOM YHUCJIE U3 MPEAJIOKEHHBIX BapUAHTOB, YCJIOBHSI Ul BBIIOJHEHUS
yueOHOM U TT03HaBaTeNbHOM 3a/1a4;

e  BBHICTpPAaMBAThH JKM3HEHHBIC IIAHBI HA KpaTKOCpOyHOEe Oymymiee (3asBISATH LIEIEBBIE OPUEHTHPHI,
CTaBUTh aJICKBATHbIE UM 3a/Ja4d W Hpe/Jlarath ACWCTBUS, YyKa3blBass U OOOCHOBBIBAs JIOIMUYECKYIO
[IOCJIEZI0BATEIBHOCTD 11aroB);

e BbIOMpATh M3 MPEUIOKEHHBIX BAapHUAHTOB M CaMOCTOSATENBHO HCKAaTh CPENCTBA/pecypchl JUIs
pelLeH s 3a/1a4n/JOCTHKEHUS LIENH;

®  COCTaBJIATH IIJIaH pelIeHUs TPOOIEeMbI (BBIIIOJHEHUS POEKTA, IPOBEIEHUS UCCIIEOBAHNS);

®  OmpeleNsITh NOTEHIUANbHbBIE 3aTPYAHEHUS IPU PEIICHUH y4eOHOW M MO3HABAaTEIbHOW 3aJauu U
HaXOJUThb CPEAICTBA Ul UX YCTPaHEHUS;

® ONUCHIBaTh CBOI OMBIT, OhopMiIsAs €ro A MNepelJaud JPYruM JIOASM B BHJE TEXHOJIOTUU
pELIeHNs MPAKTUYECKUX 3a7ad ONPEACIEHHOrO KJ1acca;

® [UJIAHUPOBATh U KOPPEKTHUPOBATH CBOIO MHIMBUIYaJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JICHCTBHS C IUITAHUPYEMBIMU Pe3yIbTaTaMH, OCYIIECTBISATh KOHTPOJIb
CBOEH JEATENbHOCTH B IpOLECcCe JOCTHKEHHUS pPe3ysbTaTa, ONpeAessaTh CIOCcOObl IEHCTBMM B pamKax
MIPEITIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHM C U3MEHSIOIIEHCS
curyanueit. O0yJaroImuics CMOXeT:

®  OmpeleNsITh COBMECTHO C IE€IaroroM U CBEPCTHUKAMU KPUTEPHUH IUIAHUPYEMBIX PE3YyJbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOM edTeIbHOCTH;

e cHUCTeMaTH3UpoBaTh (B TOM 4MHCJIE BHIOMpAaTh MPUOPUTETHBIE) KPUTEPUM IUIAHUPYEMbIX
PE3yNbTAaTOB U OLIEHKU CBOEH JeSTEIbHOCTH;

e 0TOMpaTh MHCTPYMEHTHI JIi OILICHWBAHUS CBOEU JEATEIBHOCTH, OCYIIECTBISATH CAMOKOHTPOJb
CBOEH JIeATENIbHOCTU B paMKaX MPeUI0KEHHBIX YCIOBUN U TpeOOBaHUI;

® OIEHUBaTh CBOK JESATENbHOCTb, APTyMEHTHUPYS NPUYUHBI JOCTH)KEHHUS WIM OTCYTCTBHS
IUTAHUPYEMOT'0 pe3ysIbTaTa;

®  HAXOAUTh JOCTATOYHBIE CPEJCTBA JJIS BBIMOJIHEHUS Y4YeOHBIX NEHCTBUH B M3MEHAOLICHCA
CUTYyallUU W/UIU NIPH OTCYTCTBUU TUIAHUPYEMOTO pe3ysIbTara;

e paboTas O CBOEMY IIJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO AESITEIbHOCTh Ha OCHOBE aHaIM3a
M3MEHEHUN CUTYalluu JJIsl TIOJTyYeHHs 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ylbTaTa;

®  YCTaHABJIMBATH CBA3b MEXKIY MOJYYEHHBIMH XapaKTEPUCTUKAMM MPOIYKTa U XapaKTEPUCTHUKAMU
Ipolecca AITEIbHOCTH U 110 3aBEPIICHNUHN JIEATEIBHOCTH peularaTb I3MEHEHUE XapaKTEPUCTUK Mpoliecca
IUIs TIOJY4EHUS YITY4IICHHBIX XapaKTEePUCTUK IIPOAYKTa;



®  CBEpATH CBOM JICHCTBUS C LIETBIO U, PU HEOOXOUMOCTH, UCIIPABIATH OITHOKH CAMOCTOSATEIHHO.

4.  YMeHHUE OIICHMBATH MPABUIHHOCThH BBIMOJTHEHHs Y4eOHOU 3a7aun, COOCTBEHHBIE BO3ZMOXKHOCTH
ee pemeHus. OOyJarOIIHICS CMOXKET:

®  ONpeleNsITh KPUTEPHUH MPABMIIBHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHUS Y4eOHOM 3a/1a4u;

® aHaNM3UPOBATh W OOOCHOBHIBATH IMPUMEHEHHE COOTBETCTBYIONICTO WHCTPYMEHTAPUS IS
BBHITIOJTHEHUS Y4eOHOM 3a/1a4u;

e  CcBOOOJHO MOJIBH30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSIMHU OLIEHKU U CAMOOIICHKHU, UCXO/AsI U3 LIeJI U
UMEIOIINXCS CPEJCTB, Pa3inyas pe3ysbTaT U COCOOBI JeCTBUI;

®  OIEHUBATh MPOJYKT CBOEH NEATEIBHOCTH MO 33JaHHBIM W/WJIA CaMOCTOSITEIBHO OIpEeaeICHHBIM
KPUTEPUSIM B COOTBETCTBUU C IIEJIBIO JESATEIILHOCTH;

e 00OCHOBBIBATH JOCTHXKMMOCTh IIEJIM BHIOpaHHBIM CIOCOOOM Ha OCHOBE OIICHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e  (uKcupOBaTH U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5. Brnagenue ocHOBaMH CAaMOKOHTPOJSl, CAMOOLICHKH, MPUHSATUS PELICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4eOHOH U mo3HaBaTeabHOU. OOYyJarOImuics CMOKET:

e HaOMIOAATh M AaHAIM3UPOBATh COOCTBEHHYIO Y4YeOHYIO M TIO3HABATENbHYIO ICSITENbHOCTh M
JeSITeNIbHOCTh IPYTUX 00y4yarouxcs B MPOLECcCce B3aUMOIIPOBEPKU;

® COOTHOCUTH pealbHBIE W IUIAHUPYEMBIC pPE3YJbTaThl WHIUBUIYaIbHOW 00pa3oBaTEIIbHON
JESTEIILHOCTH U JICTIATh BBIBOIBI;

¢ [PUHUMATH PEHICHHE B yUeOHOU CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

®  CaMOCTOSITEIBHO ONPEIEISITh NMPUYMHBI CBOETO yCIeXa WM HEyclieXa W HaxOJIUTh CIOCOOBI
BBIXOJIa U3 CUTYaIlMH HEYCIIeXa;

®  PETPOCHEKTUBHO OIpPENesTh, KaKUe JEUCTBUS MO PEIICHUI0 y4eOHOW 3a/ayd UIU MapaMeTpbl
3TUX JCHCTBUM MPUBEIHU K MMOJTYYCHUIO UMEIOIIErocs MPOAYKTa yueOHOU AesITeNbHOCTH;

e  JIEMOHCTPUPOBATH TPUEMBI PETYJSAIUN TCUXOPU3UOIOTHUECKUX/ SMOIMOHAIBHBIX COCTOSHUMN
s goctixkeHust dpdekra ycrmokoeHUs (yCTpaHEHHS SMOIMOHATBHOW HampsoKeHHOCTH), 3 dekra
BOCCTaHOBJICHHS  (OcrmallieHuss TpOsBICHUM  yTomieHus), 3¢dekra akTuBU3alMU  (TIOBBIIICHUS
MICUX0(U3HOJIOTHIECKON PEaKTUBHOCTH ).

Ilo3naBaTenbHblie YY /1

6. YMeHue ompenensTh MOHATHS, CO3/aBaTh  OOOOINEHHWS, YCTaHABIWBATh AHAJIOTHU,
KIacCU(UIUPOBATh, CAMOCTOATEIHLHO BBIOMpPATh OCHOBAaHUS M KPUTEPUH Ui Kiaccuduxaimm,
YCTaHABIIMBATh TPUYUHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYKICHHE, YMO3aKIIIOUYCHUE
(MHIYKTUBHOE, IETYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBOAbL. O0yJaromuiics CMOXKET:

e moaOWpaTh CJIOBA, CONOJYMHCHHBIC KIFOUEBOMY CIIOBY, OIPEACISIONINE €ro MPU3HAKH |
CBOMCTBA;

®  BBICTPAMBATh JIOTHYECKYIO LIEMOYKY, COCTOSAIIYIO M3 KJIFOYEBOTO CJIOBAa M COMOJYUHEHHBIX €My
CJIOB;

®  BBIJICIATH OOMIMKA TPHU3HAK JIBYX WJIH HECKOJBKHX IPEAMETOB WIIM SIBJICHUH W OOBSCHATH HX
CXOJICTBO;

e 00bEeOUHATH TpPEIMEThl U SIBICHHUS B TPYMIBI MO OIpeNeJIeHHBIM MpH3HAKaM, CpPaBHHUBATh,
KiaccuuIupoBath 1 000011aTh (haKThI U SBIICHNUS,

®  BBIJCIATH SBJICHUE U3 OOIIETO PsAa IPYTHX SBICHUM;

e ompenensTh OOCTOSTENBCTBA, KOTOpPHIE MPEIIIECTBOBATN BO3HUKHOBEHUIO CBS3H  MEXKIY
SBIIGHUSIMU, W3 JITUX OOCTOSITENBCTB BBIACIATH OMPEIENSIONINE, CIIOCOOHBIE OBITh MPUYMHOW JAHHOTO
SIBJICHUS, BBISIBJIATD IPAYUHBI U CIICJICTBUS SBJICHHIA,

®  CTPOUTH pacCyXkJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHUSIM M OT YaCTHBIX SBICHUIN
K 0OIIIMM 3aKOHOMEPHOCTSIM;

® CTPOWTH pacCyXJICHHE Ha OCHOBE CPAaBHEHUS MPEIMETOB W SIBJICHUMU, BBIICISAS TIPU 3TOM OOIIHe
MIPU3HAKH;

®  U3JaraTh MOJTYYCHHYIO HH(GOPMAIIMIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a1auu;

®  CaMOCTOSTENbHO YKa3plBaTh Ha HH(OPMAIMIO, HYKIAIONIYIOCS B TPOBEpKE, Mpeajaratb M
MPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTH MHPOPMAIUH;

e  BepOaNM30BaTh YMOIMOHAIBHOE BIICYATICHHE, OKA3aHHOE HAa HEr0 UCTOYHHKOM;

®  OOBSICHATH SIBIICHUS, TIPOIECCHI, CBS3M U OTHOIICHHS, BBISBISIEMBIC B XOJI¢ MO3HABATEIHHOU U



HCCIIEIOBATENILCKONW JeSITEIbHOCTH (TIPUBOJIUTH OOBACHEHHE C HM3MEHEHHEM (OpMBI IPEICTABICHHUS;
OOBSCHSITH, NETATU3UPYS WIH 0000111251, OOBSICHATH C 3aJJaHHON TOYKH 3PCHHS ),

e BBUIBJISAITh M HAa3bIBaTh NPUYMHBI COOBITUS, SIBICHUS, B TOM YHCIE BO3MOXHBIE /Hanbolee
BEPOSATHBIE IPUYMHBI, BO3MOXKHBIE IOCJIEICTBUSA 3aJaHHOW IPUUYUHBL, CAMOCTOSITEIBHO OCYLIECTBIISAS
IIPUYMHHO-CJIE/ICTBEHHBIN aHAIN3;

e  JleaTh BBIBOJ Ha OCHOBE KPUTHYECKOIO aHAIM3a Pa3HbIX TOYEK 3PEHUs, OATBEPAKAATH BBIBOJ
COOCTBEHHOM apryMeHTalUel UK CAMOCTOSATENIBHO MOJTyYCHHBIMH JAHHBIMH.

7. YMeHue cozaBaTh, IPUMEHATh M MPe0OpPa30BbIBATH 3HAKU U CUMBOJIbI, MOJCIIN U CXEMBI JUIS
pelieHus yueOHbIX U MMO3HABATEIbHBIX 33a1a4. OOyJyaromuicss CMOXET:

e 0003HauaThb CUMBOJIOM U 3HAKOM IIPEIMET U/UIIU SIBJIICHUE;

®  ONpeneNsiTh JIOTUYECKUE CBA3M MEXAY HpeaMeTaMd W/WIN SIBICHHSAMH, 00O03Ha4yaTh JaHHbIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

e  Co3/1aBaTh aOCTPaKTHBIN MJIM pealibHbIN 00pa3 nNpeaMeTa U/ UilH SBICHUS;

®  CTPOMUTbH MOJIEJIB/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4M U/WIH crioco0a ee pelIeHus;

e co3laBaThb BepOaJbHble, BEIIECTBEHHbIE U HH(POPMALMOHHBIE MOJEIU C  BbIJICJIECHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUIs ONpejeieHus crnocola pelleHus 3aJjauyd B COOTBETCTBUU C
CUTYyallUeH;

e 1peoOpa3oBbIBaTh MOJAEIU C ILEJbI0 BBIABICHUS OOLIMX 3aKOHOB, ONPEAEISAIOIIUX JaHHYIO
IPEeIMETHYIO 001acTh;

® TIEPEeBOJUTH CIOXHYIO IO COCTaBy (MHOTOACHEKTHYIO0) HH(GOpMAIHMIO U3 TpaduyecKoro WM
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHHS B TEKCTOBOE, U HA000POT;

® CTPOMUTH CXEMY, AJTOPUTM JEHCTBUS, HCIPABIIATh WM BOCCTAHABIMBATh HEHU3BECTHBIM paHee
QJITOPUTM Ha OCHOBE MMEIOLIET0ocs 3HaHUsI 00 00BEKTE, K KOTOPOMY ITPUMEHSETCS AlITOPUTM;

®  CTPOMTH J0KA3aTeJIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

®  aHAIU3MPOBATh/pe(IeKCUPOBAaTh ONBIT pa3palOTKM UM pealu3aluu  y4yeOHOro IpOeKTa,
UCCIIeIOBaHMsl (TEOPETUYECKOT0, SMIMPUYECKOr0) Ha OCHOBE INPEAJIOKEHHON NpoOJIeMHON CHUTyaluu,
MIOCTABJICHHOW EJIN W/WJIH 3aJaHHBIX KPUTEPHEB OIICHKH MPOAYKTa/pe3ybTara.

8. CwmpicnioBoe utenne. O0yJaronuiicss CMOXKET:

®  HAaxOJUTh B TEKCTE TpeOyeMyto HH(OpMaIHIO (B COOTBETCTBUH C IIEJIIMU CBOEH IEATEIBHOCTH);

®  OpHUEHTHUPOBATHCS B COJEP’KAHUU TEKCTa, IOHUMATh LEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPHUPOBATh

®  yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB;

®  DPE3IOMMPOBATH IVIABHYIO UICHO TEKCTA,

e 1peoOpa3oBBIBATH TEKCT, «II€PEBOJIA» €r0 B JPYryl0 MOJAIbHOCTb, MHTEPHPETUPOBATH TEKCT
(XyZ10’KECTBEHHBIN U HEXY0’KECTBEHHBIN — yUeOHbIN, HAYYHO-TIONYJIIPHBINA, THOPMALIMOHHBIH, TEKCT non-
fiction);

® KPUTHUYECKH OLIEHUBATh COJEpKaHUE U (POpMY TEKCTa.

9. ®opmupoBaHWE W pPAa3BUTHE OKOJOTHYECKOTO MBIIUICHUS, YMEHHE IPHUMEHSATh €ro B
MO03HABATEIbHOM, KOMMYHHMKATHBHOHM, COLIMANIbHOM MpakTHKe W NPOo(EecCHOHANBHON OpHUEeHTaluu.
OO0yuaromuiicsi CMOXKET:

®  OIpENENATh CBOE OTHOLIECHUE K IPUPOIHOMN Cpele;

®  AHATM3MPOBATH BIUSHHUE HKOJOTHUECKUX (DAKTOPOB HA Cpey OOMTAaHUS KUBBIX OPraHU3MOB;

®  IIPOBOJUTH IIPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUYECKUX CUTYALIUH;

® [IPOTHO3UPOBATh HM3MEHEHUS CUTYyallMM NPU CMEHE JEeHCTBHA OAHOro (hakropa Ha AEHUCTBUE
apyroro (akropa;

®  DPACIPOCTPAHATH SKOJOTMYECKHE 3HAHWS W y4acTBOBATH B IPAKTHYECKUX Jelax IO 3alluTe
OKPY’KaIOILEeH Cpesl;

e  BBIpa)KaTh CBOE OTHOLIEHHE K MPUPOJIE YePe3 PUCYHKH, COUNHEHUS, MOJIENIN, TPOEKTHbIE PaOOTHI.

10. Pa3BuTue MOTHBAIMM K OBJIQJICHUIO KYJIbTYpPOH AKTMBHOI'O HCIIOJIB30BAHUS CIOBAPEH M IPYTUX
MOUCKOBBIX cucTeM. OOyyarommicss CMOXKET:

® OTIpeeNATh HeOOXOIMMBIE KITFOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYILECTBIIATh B3aUMOJICHCTBHE C 3JIEKTPOHHBIMH ITOMCKOBBIMHA CHCTEMAMH, CIIOBAPSIMU;

e (hOopMUpPOBaTh MHOYKECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHHUKOB JJs1 OOBEKTUBU3ALUU
pE3yJIbTaTOB IOUCKA;



® COOTHOCHTD ITOJIyYE€HHBIE PE3YJIbTaThl IOMCKA CO CBOEH NEATEIBHOCTBIO.

KommyHnukarususblie YY ]|

11. YMeHHe OpraHu30BBIBaTH Y4YEOHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIBHOCTh C
YUUTENIEM B CBEPCTHUKAMU; pabOTaTh MHAMBHUIYAJIbHO U B TPYIIE: HAXOJUTH 00IIee pelIeHne U pa3penaTh
KOH(MJIMKTHI HA OCHOBE COTJIACOBAHUS MO3ULIUN U ydeTa UHTEPECOB; (GOPMYyIUPOBATh, apryMEHTUPOBATh U
OTCTaMBaTh CBOE MHEHHE. OOYyJarOIUICI CMOXKET:

—  OIpEeessATh BO3MOXKHBIE POJIU B COBMECTHOM JESTEIBHOCTH;

—  WrpaTh ONPEIEICHHYIO POJIb B COBMECTHOU J€ATEIbHOCTH;

—  TIPUHUMATH MO3UILHI0 COOECeHNKA, TOHUMAs TO3UIUIO IPYroro, pa3anyarh B €ro peyd: MHEHUE
(TOYKy 3peHus), TOKA3aTeIbCTBO (ApPTYMEHTHI), (aKThl; TUTIOTE3bl, AKCHOMBI, TCOPHUU;

— ompeAensiTh CBOM JIEWCTBUA U JCHCTBUS MapTHEpa, KOTOpbIe CIOCOOCTBOBAIM WM
MPENsATCTBOBAIN MPOTYKTUBHOW KOMMYHUKAIUU;

—  CTPOUTbH IMO3UTHBHBIC OTHOILIEHUS B IpoIecce yueOHOM 1 MO3HABATEIbHON IEATEIIbHOCTH;

—  KOPPEKTHO M apryMEHTHPOBAHO OTCTAaUBaTh CBOIO TOUKY 3pEHUS, B JUCKYCCHUH YMETH BbIIBUIaTh
KOHTpapryMEHTHI, riepedpasupoBaTh CBOIO MBICIH (BIalcHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

—  KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C TJOCTOMHCTBOM IPH3HABATH OIIMOOYHOCTH
CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTUPOBATH €Tr0;

— IpellaraTh aJIbTEPHATHBHOE PELIEHUE B KOH(DIMKTHON cUTyaluy;

—  BBLACTATH OOLIYIO TOUYKY 3PEHHS B JJUCKYCCHU;

— JIOTOBapUBaThCS O MpaBUaX M BOIMpOcax Uig OOCYKICHHS B COOTBETCTBUU C MOCTaBICHHOU
nepej rpymnou 3a1auei;

— OpraHM30BbIBaTh y4eOHOE B3aUMOJEHCTBUE B Ipymie (ONpenensTh o0lue Lelu, pacipeneiiaTh
poJIu, 10TOBapUBaThCs IPYr ¢ ApyroM u T. J1.);

— yCTpaHsTh B  paMKax  Juajora  pa3pblBBl B  KOMMYHHKAaluu,  OOYCIOBICHHbBIC
HEMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOOeCeTHHKA 3a7auu, (POPMBI UIIH COACPKAHUS TUAIOTa.

12. YMeHue OCO3HAaHHO UCIOJb30BaTh pPEUEBbIE CPEICTBA B COOTBETCTBUM C 3aJadei
KOMMYHHKAIUH ISl BRIPAXKEHUSI CBOUX YYBCTB, MBICTICH U MOTPEOHOCTEH I TUIAHUPOBAHUS U PETYIISILIHU
CBOECH JEATEIIBHOCTH; BIIAJICHUE YCTHOM M IMCBMEHHOM pPEYbI0, MOHOJIOTMYECKOW KOHTEKCTHOM PpEYblO.
OOyyJaromuiics CMOXeET:

®  OmpenenTh 33/1a4y KOMMYHHMKAIIMU U B COOTBETCTBUHU C HEM OTOMpaTh pedyeBble CPE/CTBA;

e OoTOMpaTh U UCIOJIB30BaTh PEUYEBBIE CPEJCTBA B MPOILIECCE KOMMYHUKALMU C JIPYTHMMH JHOIbMU
(nuanor B mape, B Majioi rpynne u T. /1.);

® TMpEACTaBNsATh B YCTHOM WM THUCBMEHHOW QopMe pa3BepHYTHIH TUIaH COOCTBEHHOMN
NeSITENIbHOCTH;

e coOmo1aTh HOPMbI MyOJIMYHON PEYM, PErJIaMEHT B MOHOJIOTE M JUCKYCCHH B COOTBETCTBUU C
KOMMYHUKATUBHOM 3aJ1auei;

®  BBICKA3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CY)KJIEHUE) U 3allpallliBaTh MHEHHE MapTHEpa B paMKax
Jaora;

® [IPUHUMAThH PELICHHE B XOJI€ IUAJIOTa U COTIaCOBBIBATh €T0 C COOECEAHUKOM;

® Co37aBaTh NUCHBMEHHbBIE «KIIUIIMPOBAHHBIE» W OPUTHMHAIBbHBIE TEKCThl C UCIOJIb30BAHUEM
HEOOXOUMBIX PEUEBbIX CPE/ICTB;

®  CIOJIb30BaTh BepOasibHbIE Cpe/iCcTBA (CPEACTBA JIOTUYECKOM CBSI3M) JUISl BBIJACJIECHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHHUS,;

®  HCIOJIb30BaTh HeBepOaJbHbIE cpencTaa W HarJsiIHbIE MaTepHabl,
MOJITOTOBJICHHBIE/0TOOPAHHBIE 1101 PYKOBOJCTBOM YUUTEJIS;

e JenaTh OICHOYHBIM BBIBOJ O JOCTHKEHMHM LEIM KOMMYHMKAIIMM HEMOCPEIACTBEHHO IOCTe
3aBepIICHHUs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBHIBATH €TO.

13. ®opmupoBaHuEe ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HWCIIOJIB30BaHHUS WH(GOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (nanee — MKT). OOyuaromuiicst cCMOKeET:

e  I[IeJICHANpaBJICHHO MCKaThb M HCIOJb30BaTh HH(GOPMALMOHHBIE PECYpPChbl, HEOOXOIUMBIE JUIsS
perieHust yueOHbIX U MMPaKTUUECKHX 3a/1a4 ¢ momotisto cpeacts UKT;

e  BBIOMpATh, CTPOUTH M HCIOJIH30BATh AJCKBATHYIO WH(MOPMAIMOHHYIO MOJENb s Tepeaadu
CBOMX MBICIICH CpeNCTBAMH €CTECTBEHHBIX M (DOpPMalbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBHUSMH
KOMMYHUKAaIUK;



L] BBIACIIATH I/IH(bOpMaI_[I/IOHHblf/’I ACIICKT 3aJayu, OHepI/IpOBaTL JaHHbIMH, HCIIOJIB30BaThb MOACIIb
pelieHus 3a1a4u;

®  WCIOJIB30BaTh  KOMIBIOTEPHBIE  TEXHOJOTHMU  (BKJIIOYash  BBIOOp  aJeKBAaTHBIX  3ajade
WHCTPYMEHTAIBHBIX MPOTrPaMMHO-ANMNapaTHBIX CPEACTB W CEPBHUCOB) IS PEIICHUS MH(POPMAIMOHHBIX H
KOMMyHI/IKaI_II/IOHHbIX y‘-Ie6HBIX 3aga4d, B TOM 4YHCJC. BBIYHCIICHHUC, HaIIMCAaHUC IIMCEM, CO‘II/IHCHI/If/'I,
JOKJ1a/10B, pedepaToB, CO3aHKE MPE3CHTAIUHN U JIp.;

®  HCIOJIB30BAaTh HH()OPMAIIHUIO C YYETOM dTUYECKHUX U MPABOBLIX HOPM;

e cozmaBaTh WH(GOPMAIMOHHBIE PECYpChl Pa3HOTO THIA W JUIS Pa3HBIX ayJUTOPHH, COOIOIATh
MH(POPMAIIMOHHYIO TUTUEHY M TIPaBHJIa HHPOPMAIIMOHHON 0€30TIaCHOCTH.

IIpeameTHbIE pe3yJIbTATHI.

BpinycKHUK Hay4uTcs B 7-9 kiaccax (/151 MCIOJIb30BAHMS B IOBCEAHEBHOM KU3HU U
o0ecreyeHNsi BO3MOKHOCTH YCIIEITHOT0 MPOA0JIKeHNsI 00pa30BaHusl HA 02a30BOM YPOBHe)

DJieMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

. OnepupoBaTh Ha 0a30BOM YpoBHe! TIOHATHAMH: MHOXKECTBO, DOIEMEHT MHOKECTBA,
MMOJMHOKECTBO, IPUHAJIC)KHOCTD;
. 3a71aBaTb MHOXKECTBA MIEPEUUCIIEHUEM UX DJIEMEHTOB;

®  HaxOJUTh IepeceueHue, 00beAUHEHUE, TOMHOKECTBO B MIPOCTEHIINX CUTYAIUIX;

e omnepupoBaTh Ha HA30BOM YpOBHE MOHATUSAMU: ONpEACTICHUE, aKCHOMa, TeOpeMa, J0Ka3aTeIbCTBRO;
®  TIPUBOJMTH MPUMEPHI K KOHTPIIPUMEPHI JUTSI TIOITBEPKHEHUS CBOUX BBICKA3bIBAHHI.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHH APYTUX NMPEIMETOB:

° HCIIOJIb30BaTh rpaduueckoe MpeICTaBICHHEe MHOXKECTB ISl ONUCAHMS PEATbHBIX MPOILECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.

Yucaa

° OnepupoBarb Ha 0a30BOM YpOBHE MOHSTHSIMH: HATypaJbHOE 4YHCIO, IEJI0E YHUCIIO,

OOBIKHOBEHHAasl ApoOb, JecATUYHas ApoOb, CMeIlaHHas ApoOb, palMOHAIBHOE YHUCIO0, apu(pMETHUECKHI
KBaJPAaTHBIN KOPEHB;

° HCII0JIh30BaTh CBOKMCTBA YMCEN M MPABHJIA JEHCTBUIA MPH BBITIOJIHCHUH BHIYUCIICHUH;

° KCIOJIb30BaTh MPU3HAKU JIETMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BBIYUCICHUHN U PEIICHUN
HECJIOXKHBIX 3a/a4;

° BBITIOJIHSTH OKPYTJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUU C TIPaBUJIAMU;

° OIICHUBATh 3HAYCHHUE KBAJPATHOTO KOPHS U3 MOJOKUTEIHHOTO 1IEJIOTO YHCIIA;

. pacro3HaBaTh pallMOHAILHBIE U HPPAIlMOHABHBIC YHCIIA;

° CpPaBHUBAThH UKCIIA.

B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NMPeIMeETOB:

° OIICHUBATH PE3YJIbTATHl BHIYMCICHUH MPU PEIICHUH MPAKTUYECKUX 3a7a4;

° BBITIOJIHSTH CPABHEHUE YHUCEIT B PEAIbHBIX CUTYaIIHSIX;

° COCTaBJISITh YHCJIOBBIE BBIPAKECHUSI TPU PEIICHUU MPAKTUYECKUX 3aJad U 3a/ad U3 JIPyrux

y4eOHBIX IPEIMETOB.
ToxnecrBeHHBbIC IPe0Opa3oBaHUA

L] BBIHOJ'IHS[TI) HCCJIIOKHBIC HpeO6p330BaHI/I5[ IJIA BBIYUCJIICHUS 3Ha‘I€HI/Iﬁ YHUCIIOBBIX BBIpa)KeHPIfI,
conepmaumx CTCIICHU C HaTypaJ'II)HI)IM II0Ka3aTeyiIeM, CTCIICHHU C IICJIbIM OTpI/IHaTeJ'IBHBIM IIOKa3aTecjieM,

° BBITIONTHATh HECIIOXKHBIE TPeoOpa3oBaHUs IIENIBIX BBHIPAXKEHUI: pacKphIBaTh CKOOKH, MPUBOIUTH
MOAOOHBIE CIIaraeMble;

° HCIOJIb30BaTh (OPMYIIbI COKPAIIEHHOTO YMHOXXEHUs (KBaJIpaT CyMMBbI, KBaJapaT pa3HOCTH,
Pa3HOCTh KBAAPATOB) /ISl YIPOIICHUS BEIYUCICHUIN 3HAUCHU BBIPAKCHHIA,

° BBITNIOJIHATh HECJIOKHBIE NPeoOpa3oBaHusl IPOOHO-TMHEMHBIX BBIPAKEHUNW W BBIPAKEHUH C

KBaJPAaTHBIMU KOPHSIMH.
B noBcexHeBHOM KU3HU U IIPH U3YYEHHUU APYTUX NPeIMETOB:
. ITOHMMATh CMBICII 3aIIMCH YHCIIA B CTAHIAPTHOM BUJIE;
. OIIEpUPOBATH HA OA30BOM YPOBHE MOHITUEM «CTAHJAPTHASI 3AIIUCh YNCIIA.
YpaBHeHHsI M HEPABEHCTBA

13[[601; " Jajee — pacCno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX IOHSITHH I10 XapaKTCPHbIM MPU3HAKAM, BBIIIOJIHATH HeﬁCTBI/Iﬂ B
COOTBETCTBUM C OIPEACIICHUCM U HpOCTeﬁmHMH CBOIiCTBaMH HOHﬂTHﬁ, KOHKPETU3HUPOBATh MpUMEPaAMU O6IIII/I€ IIOHATHUS.



. OmnepupoBarh Ha 0a30BOM YpOBHE MOHATUSMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHE,
KOpEHb YPaBHEHUS, PELLICHNUE YPABHEHUS, YHCIOBOE HEPABECHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,
. MIPOBEPSTH CIPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
. peunaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIO)KHBIE HEPABEHCTBA, CBOJSALIMECS K JIMHEUHBIM;
penaTh CUCTEMbI HECJIOKHBIX JIMHEHHBIX YPAaBHEHH, HEPABEHCTB;
IIPOBEPSATH, SIBISIETCS JIU JAHHOE YHMCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);
pemaTh KBaJipaTHble ypaBHEHU 10 (opMysie KOpHEH KBaApaTHOTO YpaBHEHUS;
n300pakaTh pEIICHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOM MPSMOH.
B noBceHeBHOM KU3HU U NIPH U3YYEHHUH APYTUX NPeIMETOB:

. COCTABJISITh M PEIIATh JUHEHHBIE YpAaBHEHUS NPU PEIICHUM 3a/1ad, BO3HUKAIOIIMX B JPYTUX
y4eOHBIX IpeaMeTax.

DyHKUNH

. Haxoauts 3HaueHne GyHKIUH 10 3aJaHHOMY 3HA4YE€HHUIO apTyMEHTa;

. HaXOJUTh 3HAUEHHE apTryMEHTa 10 3a/JaHHOMY 3HAYeHHIO (PYHKIIMH B HECIOXKHBIX CUTYyaIHsIX;

. ONPEACIIATH MOJ0KEHUE TOUKH MO €€ KOOpJIAUHATaM, KOOPAUHATHI TOUKHU IO €€ MOJO0KEHUIO Ha
KOOPJMHATHOM MIOCKOCTH;

. no rpaduKy HAXOAWTH OO0JIACTH OMpEICNICHUs, MHOXKECTBO 3HAYCHHWH, HyIU (QyHKIUH,

IPOMEXYTKH 3HAKOIOCTOSIHCTBA, NMPOMEKYTKM BO3DACTaHUS M yOBIBAaHMSA, HAaUOOJNbIIEC M HAaWMEHBIIEe
3Ha4YeHUs1 QyHKINU;

. CTPOUTH rpauK JIMHEUHON PYHKIINH;

. MPOBEPATh, SBJISCTCS JIM JaHHBIM Tpaduk rpadukoM 3amaHHOW (YHKIMH (JUHEHHOM,
KBaJ[paTUYHOM, 00paTHOW MPOMOPLUOHATIBHOCTH);

J OTIpEACIIATh MPUOTIKEHHBIC 3HAYCHUST KOOPAMHAT TOYKU NIEpeCceUCHHsI TPaQUKOB (yHKIIHIA,

J OlepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHUSMHU: IIOCIEIOBATEILHOCTD, apupMeTHIecKas
MPOrpeccusi, FeOMETpUIECKast IPOTPECCHUS;

J pemiars 3a7a4d Ha MPOTPECCHUU, B KOTOPBIX OTBET MOXKET OBITh TOJYYCH HEMOCPEICTBECHHBIM

moacyéToM 6e3 mpuMeHeHusT GopMYyI.

B noscenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

. WCIOJIb30BaTh TpauKU peaibHBIX MPOLIECCOB U 3aBUCUMOCTEN JUIsl ONpEAENIEHUs] UX CBOWCTB
(HanOosplIMe M HAUMEHbILINE 3HAUEHUS, IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, 00JaCTH MOJIOXKUTEIbHBIX
Y OTPULIATENBbHBIX 3HAYEHUH U T.11.);

. HCIOJIb30BaTh CBOMCTBA JMHEMHON (QYHKIMM U ee TrpaduK NpU peHIeHHH 3aJad U3 APYrux
y4eOHBIX IPEIMETOB.

CraTncTHKa M TeOpHs BEPOSITHOCTEH

J WNmetr mnpencraBieHne O CTATUCTMUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3a7]a4aXx;

o pemaTh npocTeiine KOMOMHATOPHBIE 3a/1a4l METO/I0M MPSIMOTO ¥ OpraHW30BaHHOIO Mepedopa;

o NIPEJCTaBIATh JaHHbIE B BUJIE TAaOJHIL, JUarpaMm, rpauKoB;

. YUTaTh UH(OPMALINIO, IPEJICTABICHHYIO B BUE TaOIUIIbI, TUarpaMMbl, Tpaduka;

J OTIpe/IEIISATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YMCIOBBIX HAOOPOB;

J OLICHHUBATh BEPOSITHOCTH COOBITHS B POCTEUIINX CIydasiX;

J MMETh MPEJCTaBIEHUE O PO 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SBJICHUSX.

B noBceaHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NPeIMETOB:

. OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BApUAHTOB METOJIOM Iepedopa;

. UMETb MPEJCTABICHUE O POJIM MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

J CpPaBHMBAaTh OCHOBHBIE CTATHCTUYECKHE XAPAKTEPUCTUKH, MOJYyYEHHBIE B MPOIECCE PELICHUS
MIPUKJIAIHON 3a/1a4M, U3YUEHHsI pEaIbHOTO SIBJICHMUS,

. OLIEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYAIHSX.

TexkcroBble 3a1a4U

o Pemath Hec0XKHBIE CIOKETHBIE 3a]a4l Pa3HBIX TUIIOB Ha Bce apupMeTHUECKHEe NeHCTBUS;

. CTPOUTH MOJIENb YCJOBHS 3adaud (B BUIE TaOMUIBL, CXEMbl, PUCYHKAa WM YpaBHEHHUS), B

KOTOpOﬁ JaHbl 3HAUYCHUA IBYX U3 TpéX B3aMMOCBA3aHHBIX BCJIMYKWH, C LECJIBIO ITOMCKA PCIICHHUA 3aJa4H,



o OCYULIECTBIIATH CIIOCO0 MOMCKA PEUICHHUs 3a/1a41, B KOTOPOM PACCyXJIEHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO MU OT TPeOOBAHUS K YCIOBUIO;

J COCTaBJIATH IJIaH PEUICHUS 33/1a4U;

J BBIJICTISITh OTAIlbl PEIICHUS 3a/1a4H;

J HMHTEPIPETUPOBATH BHIUMCIUTEIbHBIC PE3YIbTAThl B 33j]a4e, UCCIIE0BATh MOJIYYEeHHOE PelIeHUe
3a/1a4y;

J 3HATh pa3Inyuue CKOpocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUEHUS U 110 TEUCHUIO PEKH;

J peliaTh 3aa4i Ha HaX0XKJIEHUE YaCTH YKcia U YKCIia 0 €ro 4acTu;

J pelars 3a7a4dl pa3HbIX THUHOB (Ha paboTy, Ha MOKYNKH, Ha ABM)KEHHUE), CBSI3BIBAIOLINX TPHU
BEJIMYMHBI, BBIACISATH ATH BETUYUHBI U OTHOLICHUS MEKIy HUMU;

. HaxOJUTh MPOLEHT OT YUCIIA, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOILEHTHOE CHUKEHUE
WJTU TIPOLIEHTHOE TOBBIIICHNUE BETUYUHBI;

J pelIaTh HECI0KHbIE JIOTUYECKUE 3a7a4l METOJIOM PacCyKICHUH.

B noBceaHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NMPeEIMETOB:

o BBIJIBUTaTh TUIIOTE3bl O BO3MOXHBIX MPENETbHBIX 3HAUYCHUSIX HCKOMBIX B 3a/1au€ BEJIHYHUH

(menatb NPUKUIKY).

BbInmycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Kilaccax Ui odecniedeHUsi BO3MOKHOCTH
YCIEIIHOT0 NMPOAOJIKeHUs1 00pa30BaHUsA HA 0230BOM M YIIy0JEHHOM YPOBHSX

DJIeMeHThI TeOPUH MHOKeCTB 1 MATEeMaTH4eCKOH JIOTUKH

. Onepuposamv? nonsmusmi: onpeodenenue, meopema, aKCUOMa, MHOICECBO, XAPAKMEPUCHIUKU
MHOJICECMBA, DNIeMEHM MHOJICECMEd, Nycmoe, KOHeYHOe U OEeCKOHEYHOe MHOICeCmE0, NOOMHONCECMBO,
NPUHAONENHCHOCY, BKIIOYEHUE, PABEHCIEO MHOICECE,

L4 u306pa9fcarnb MHOdMHCecmea U OMHOULEHUE MHOMNCECME C NOMOUWbIO KPpY2c06 Sﬁﬂepa;

L4 onpedeﬂﬂmb npuHadﬂe:)fmocrnb anemenma  MHOdIHcCeCme), obveounenuro u nepeceveHuro
MHOOMHCecme,

L4 3a0a6amb MHONCECMEB0 C NOMOWbIO NEPEHUCTIEHUA ITIEMEHM OB, CIOBECHO20 ONUCAHUA,

L4 onepupoeanib NOHAMUAMU. 6blCKA3bl6AHUE, UCMUKRHOCMb U JIOHCHOCNIb 6blCKA3bIBAHUAL,

ompuyanue 6blCKA3bIGAHUU, ONepayuy HAao 6bICKA3bIGAHUAMU. U, UIU, He, VCI0BHblE 6blCKA3bI8AHUS.
(umnauxayuu);

° CMPOUMb 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHULL.

B noBceaHeBHOM KU3HU M NIPU M3YyYEHUH APYIUX NPeIMeTOB:

° CMpOUmMsb YenouKu YMOo3aKIOYeHUl Ha OCHO8E UCNONb308AHUS NPABUTL IOCUKU,

° UCNONIb3068AMb MHONMCECMBA, ONEPAYUU C MHOMNCECMBAMU, UX epaghuuecKkoe npedcmasieHue OJis
ONUCANHUS PeaTlbHbIX NPOYECCO8 U SGTIeHU.

Yucaa

° Onepuposamb NOHAMUAMU: MHOHNCECMBO HAMYPAIbHLIX YUCEN, MHONCECMB0 UYeablX yucel,

MHOJNCECMBO  PAYUOHATLHBIX — YUCEN, UPPAYUOHANILHOE YUCNO, KBAOPAMHBIU KOPEeHb, MHONCECMBO
OeliCmBUMeNnbHbIX YUcell, 2eoMempuyecKds UHMepnpemayusi HAmypaibHblX, UYeavlX, pPAYUOHAILHDBIX,
OelicmeumenbHblx Yuce,;

NOHUMAMb U 00BACHAMb CMBICT NOUYUOHHOLU 3ANUCU HAMYPATILHO20 YUCIA,

8bINOIHAMb GLIYUCTCHUSA, 8 MOM YUCTE C UCNOTb308AHUEM NPUEMOE PAYUOHATbHBIX GLIYUCTIEHULL,
8bINOIHAMb OKPY2lleHUe PAYUOHANbHBIX YUCel ¢ 3a0aHHOU MOYHOCMbIO,

CPAasHUBamMsb payuoHalIbHble U UPPAYUOHATIbHBLE YUCIA,

npeocmasiams pAyUoOHaIbHOe YUCIO 8 8UOe OeCAMUYHOU OpooU

YNOpAO0UUBAMb YUCA, 3ANUCAHHbBLE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpoOU,;

naxooums HOI u HOK uucen u ucnonvzosamo ux npu peuwieHuu 3a0ad.

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

J NPUMEHAMb NPABULA NPUOTUNCEHHBIX GbIYUCTEHUL NPU peuleHUU NpaKmudeckux 3aoay u
peuteHulU 3a0ay Opy2ux yueOHvlX npeomMemos;
. BLINOIHAMb CPAGHEHUE Pe3YIbMAamos GblHUCIeHULl NPU PeuleHUU NPakmuyeckux 3a0ay, 6 mom

qucie I’lpu6flu9fC€HHblx BLIYUCTICHULL,

2 3,H€CI) " fajiee — 3HaTb ONPEACICHUC TOHATHS, YMCTh OSICHATH €TI0 CMbICJI, YMCTb UCIIOJIL30BATh IMOHATUC U €T'0 CBOICTBa Inpu
MpoBEACHUN paccy;leeHI/H‘/'I, JA0Ka3aTeJIbCTB, PCIICHUU 3aJ1ad.



o COCMaesIAmsb U OYEeHUBAMb YUCIOBblE BLIPANCEHUS NPU PeuleHUU NPAKMUYecKux 3a0ad u 3a0a4
U3 Opyaux y4eOHvlx npeomemos,

o 3anuUcbl8amv U OKPY2IsAmb YUCLO8ble 3HAYEHUS. PeAbHbIX BEIUYUH C UCHONb308AHUEM DA3HLIX
cucmem uzmepeHusl.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

o Onepuposamv NOHAMUAMU CMENeHU ¢ HAMYPATbHLIM NOKA3amenem, CmeneHu ¢ Yelbim
ompuyamenbHulM NoKaA3amenem,

. 8bLINONIHAMb NPe0OPA308AHUSL YENbIX BbIPANCEHUU: Oelicmeus ¢ O0O0HOYIeHaAMU (CrodiceHue,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO2OUNICHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),

J BbINOIHAMb PA3NIOACEHUE MHOL0YNEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: GblHeceHuUe 3d
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE YOPMYTI COKPAUWEHHO20 YMHONCEHUS,

. 8b10eIAMb K8AOPAM CYMMbL U PASHOCIU OOHOUNEHO8;

®  PAcKIaobleamv HA MHOJICUMENU KEAOPAMHBIL  MPEXULEH,

o BbINOHAMb NPEOOPAZ0BANHUSL BBIPANCEHUL, COOEPAHCAUUX CIMENEHU C YeTbLMU OMPUYAMETbHBIMU

NOKA3amensimu, nepexooums Om 3anuci 8 euoe CMeneHu ¢ YeablM OMmpuyameibHbiM noKazamenem K 3anucu
8 gude Opodu;

. BLINONHAMb  NPeobpazosanus OPOOHO-PAYUOHALHBIX — BbIPAJICEHUL: COKpaujeHue Opobeil,
npusedeHue aneeopaudeckux o0pobell K obOwemy 3HAMeHamento, CAodCceHue, YMHOJICeHUe, OelleHue
aneebpauueckux Opobell, 603sedenue aneedpaudeckol Opoou 8 HAMYPAILHYIO U Yeayio OMPUYAmenrbHyo
cmenemy;

J BbINOIHAMb NPEOOPAZOBAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPATHbIE KOPHU,

. 8blOENAMb  K8AOpam CyMMbl UIU  PA3HOCMU O8VUICHA 6 BbIPAICEHUSX, COOePIUCAUJUX
K6aopammbvle KOPHU,

. BLINOJIHAMb NPE0OPA30BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBceHeBHOI KM3HM U TIPH U3YYEHUH APYTUX NMPEAMETOB:

. BbINOHAMb NPE0OPA308aHUSL U OCUCMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM 8UOe;

. BbINOIHAMb NPEOOPA306AHUSL ANICCOPAUYECKUX BbIPAICCHU NPU PEUEHUU 3A0aY OPYeUX Y4eOHbIX
npeomemos.

YpaBHeHUs U HEPABEHCTBA

o Onepuposams  noHamusamu: ypasHeHue, HePABEHCMB0, KOPEHb  YPABHeHUs, peuleHue

HepaseHcmea, pasHOCUNIbHble YPABHeHUs, 001acmv onpeoeneHusi ypasHeHus (HepageHcmed, CUCmembl
VPaBHeHUll UNU HEPABEHCMB),

o pewams  JUHelHble YPAGHEeHUs U  YPAGHEHUs, CB0O0UMble K JUHEUHbLIM C  HOMOWbIO
MOACOECMBEHHBIX NPEOOPA3OBAHULL,

o pewams Keaopamuvie YPAGHEHUs U YPAGHEHUs, C8OOUMblE K KEAOPAMHBLIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA30BANULL,

. pewams OpoOHO-TUHElHble YPAGHEHUSL

. pewamp npocmeliwiue uppayuoHarbible ypasrenus euoa F(x) = a, VT (x)= N () ;

pewams ypagHeHus 8uod x"=a ;

pewamsv ypasHeHus CnocoboM paznodiceHusi Ha MHOJICUMENU U 3aMeHbl NEPEeMEHHOUL;
UCNONbL306AMb MEMOO UHMEPBATIO8 OJisl peUeHUs YeablX U OPOOHO-PAYUOHATbHBIX HEPAGEHCMNSE,
peuiams TUHeUHble YPAGHEeHUs U HepaBeHCMBa ¢ Napamempamu,

pewams HeclodcHble Keaopammbvle YPaeHeHUs ¢ NapamMempom;

peuiams HeCI0HCHbIE CUCMEMbL TUHEUHbIX YPASHEHUU C Napamempamu,

peuamsv HeCa0MHCHbIE YPAGHEHUS 6 YElblX YUCIAX.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPeIMETOB:

. COCMAsIAMbs U peuwams TuHeliHble U Keaopammuvle YPAaeHeHUs, YPAGHEHUsA, K HUM C800AuUecs,
cucmemvl TUHEUHBIX YPABHEeHUl, Hepa8eHCME NPU peueHUul 3a0ay Opy2ux y4eOHblX npeoMemos;
J 8bINOIHAMb OYEHKY Npagoonododus pe3yromamos, NoayuaemvlX Hpu peuleHu JUHElHbIX U

K68AOPAMHbIX YPAGHEHUL U CUCMEM JUHEUHbIX VPAGHEeHUll U HepageHcme Npu peueHuu 3a0ad Opyeux
VUEOHBIX NPEOMEMO8,



J gblOUpamMb coomeemcmaylowjue YpasHeHus, HepageHcmed UlU UX CUCeMbl Ol COCMABIeHUs
Mamemamuyeckol Mooeau 3a0aHHOL PealbHOl CUMYayuu Uiy NPUKIAOHOU 3a0a4u;

J yMemsb UHMeEPNpemupo8ams NOJYUEHHbIN NPU peueHUU YPaeHeHUs, HepaBeHCmaea Ul CUCHeMbl
pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaoOHoU 3a0a4u.

DyHKUMH

J Onepuposams noHAMUAMU: QYHKYUOHATIbHASL 3A8UCUMOCMb, (YHKYUA, 2paguk Gyukyuu,
Ccnocoowl 3a0anus QYyHKyuu, apeymenm u 3HaAYeHue QYHKYuu, oo6aacmv OnpeoeneHuss U MHONCECMBO
3HayeHul YHKyuu, HYaU @OYHKYUU, NPOMEdCYMKU 3HAKONOCMOSHCMBA, MOHOMOHHOCMb (DYHKYUU,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

. cmpoums  2paghuKky TUHEUHOU, KEAOpaAMuyHoU GYHKYull, 06pamHol NponopYUOHAIbHOCMU,

y=a+—
pynkyuu suoa: X+b y:\/;,y:%/; y:%&, y:|x|;
. Ha npumepe K8aoOpamudHou QyHKyuu, UCNoIb3086ams npeobpazosanus epaguxa @yuxyuu y=f(x)

ons nocmpoenus epaguros gynxyuii Y = af (kx+b)+c ;

J COCMABIAMb YPAGHEHUs NPAMOU NO 3A0AHHbIM YCIOBUAM: NPOX0Oswell yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOOsWel Yepe3 OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL,

. uccnedosams QyHKYUuro no eé epapuxy;

. HAX00Umov MHONCECMB0 3HAYEHUU, HYIU, NPOMEICYMKU 3HAKONOCMOSIHCMEA, MOHOMOHHOCHU
K8AOpamu4Hou QyHKyuu,

J onepupoéamv ~ NOHAMUAMU.  NOCLE008AMENbHOCMb,  apuhmemudeckas  Npocpeccus,

2eoMempudecKas Npozpeccusl,
° peuwams 3a0a4u Ha ApUPMemuUUecKyro U 2e0MempuyecKyro npospeccuio.
B noBceaHeBHO¥ KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

J UNTIOCMPUPOBAMb ¢  NOMOWDBIO 2paApuKa peanvbHylo 3asUCUMOCMb  ULU  Npoyecc No  Ux
XapakmepucmuKkam,
. UCNONIBL306AMb CEOUCMEA U 2PAPUK K8AOPAMUYHOU (DYHKYUU NpU peueHuu 3a0ay u3 opyux

VUeOHbIX NPeOMemos.
TexcToBBIE 3a70a4N

J Pewamv npocmoeie u cnodxcuvie 3a0auu pasHbIX MUnos, a maxdice 3a0ayi NOGbIUEHHOTU
mpyoHOCmu,

o UCNOIL306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CILONCHLIX 3a0ay OJist NOCMPOEHUS.
NOUCKOBOLL CXeMbl U PeuleHUst 3a0ay,

. pasiudams Mooeib mekcma u Mooelb peuleHus 3a0adu, KOHCMPYuposamv K OOHOU MOOelu
PeeHUst HeCONHCHOU 3a0ayu pa3Hble MOOeau MeKCma 3a0ayu;

. 3HaMb U NPUMEHAMb 00a cnocoba NOUCKa peulenus 3a0a4 (om mpebo8anus K YCi08Ul0 U Om
yenosus kK mpebosanuio);

J MOOeUpo8ams PAcCyHcOeHUs Npu NOUCKe peuleHUs 3a0ay ¢ NOMOWbI0 2pagh-cxemol,

° 8b10eIsIMb IMANbl peueHUs 3a0a4u U co0epAHCanUe Kaxcoo2o Smana,

o yMemsb GblOUPAMb ONMUMANILHBIL Memoo peuieHuss 3a0aiu U O0CO3HA8AMb 6bl00p Memood,
paccmMampusamys pasiuinbvle Memoowl, HAX00UMb PA3Hble PeuleHUs 3a0adlU, eClu 03MONCHO,

. AHATUZUPOBAMb 3aMPYOHEHUS. NPU PeUleHUlU 3a0ay,

° BbLINONHAMb  PA3IUYHbIE NPeoOPA308aHUS NPEONONCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBbLE
3a0a4u U3 OAHHOMU, 8 MOM Yucie 0opamuule;

° UHMeEPNPemuposams  GbIYUCTUMENbHbIe Pe3YIbmamyvl 6 3adaye, UCC1ed08ams HOLYYeHHOe
peulerue 3a0a4u;

° AHATUBUPOBAMb  BCEBOZMOJICHbIE CUMYAYUU 83AUMHO20 PACNONONCEHUSI 08YX 00bEeKMOo8 U

U3MeHeHUe UX XapaxKmepucmuk npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMs, paACCMosHIe) NpU peueHuu
3a0a4 Ha OsudiceHuUe 08YX 00bEKMO8 Kak 8 00HOM, MAK U 8 NPOMUBONONONCHBIX HANPABIIEHUSAX,

° UCCIe008aMb  8CEBO3MOJICHbIE CUMYAYUU NPU  peweHuu 3a0a4 Ha O08udceHue no peke,
paccmampusams pasHvle CUCmeMbl OMCUEMa,

° peuams pasHooOpasHvle 3a0aul «HA YaCmuy,

. peuiamsb U 000CHO8bIBAMb C80€ peuleHue 3a0ay (8blOeNamb MamemMamuiecKylo OCHO8)Y) Ha
HAXO0JiCOeHUe Yacmuy YUCId U YUCIa N0 e20 4acmu Ha OCHO8E KOHKPEMHO20 CMblcla Opoou,;



o 0CO3HABAMb U 0OBACHAMb UOSHMUYHOCb 3A0ay PA3HBIX MUNOE, CEAZLIEAIOWUX MPU BENUYUHBL
(na pabomy, Ha NOKYNKU, HA OBUICEHUE).BbLOCNAMb IMU BEIUYUNBL U OMHOUWEHUS MeHCOY HUMU, NPUMEHAMb
UX npu peutenuu 3a0a4, KOHCMpPYUpo8ams coOCMeeHHble 3a0ay YKA3AHHBIX MUN08;

J 871a0emb OCHOBHbIMU MEMOOAMU PeUleHUs 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPAYUU,

®  pewams 3a0a4u HA NPOYEHMbI, 8 MOM YUCILe, CLOHCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM, UCNOIb3YSL
pasuvie cnocoodwl;

®  pewams gocudecKkue 3a0ayu pa3HbIMU CROCOOAMU, 8 MOM YUCIe, C 08YMs OIOKAMU U C Mpems
OI0KAMU OAHHBIX C NOMOUWBIO MAOTUY,

®  pewamv 3a0auu NO KOMOUHAMOPUKE U Meopuu 6epOSIMHOCHEl HA OCHO8E UCHONb308AHUSL
UZYUEHHBIX MeMO008 U 0OOCHOBbIBAMb PeluleHUe,

®  pewams HeCloHCHbIE 3a0aUU N0 MAMeMamuieckol cmamucmuke;

J 0671a0emb  OCHOBHLIMU ~ MEMOOaMU  peuleHus  CIOMCeMHbIX  3a0ay:  apughmemudeckui,
aneebpaudeckuil, nepebop 6apuaHmos, 2eomempuyeckuil, epaguueckull, NPUMEHAMb UX 8 HOBLIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

. 8bIOENIAMb NPU peuleHul 3a0a4 XapaKkmepucmuku paccmMampusaemol 6 3aoaue cumyayuu,
OMIUYHBIE OM PeanbHblX (me, 0m KOMOP®IX adOCmMpacuposaluch), KOHCMpYuposams HO8ble CUMYAyuu ¢
VUEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU peuleHuu 3a0ay HAd KOHYEHMpAayuu, y4umvléams
NIOMHOCIb 8eujecmsd;

®  pewamv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs DealbHblX cumyayul, 6
KOMOPbIX He mpehyemcs MOYHbLU GbIYUCTUMENbHBIU PEe3VIbmam,

®  pewambs 3a0ayu Ha OBUdICEHUE NO PeKe, PACCMAMPUBAs PA3HbLE CUCTIEMbl OMCHemd.

CTaTHCTHKA U TeOpHsi BEPOSITHOCTEH

. Onepuposamv nOHAMUAMU: CIMOOYAmMble U KPY208ble OUACPAMMbL, MAOIUYbl OAHHBIX, CPeOHee
apughpmemuuecrkoe, meouana, HauboOIbULEe U HAUMEHbULEeE SHAYCHUSL 8bIOOPKU, PAZMAX 8bLOOPKU, OUCNEPCUs
U CManOapmHoe OMKIOHeHUe, CIYYAuHAs USMEHYUBOCMb,

. u3zgnekams uHgopmayuro, npedCcmasieHHy0 6 mabauyax, Ha OUazpamMmax, epapukax;

. cocmasnsimes mabauysl, CMpoUms OUAPAMMbL U 2PAPGUKU HA OCHOBE OAHHBIX;

o onepuposamv NOHAMUAMU: (AKMOPUAL HUcid, NepecmaHosKu U COYemaHus, mpey2oibHUK
Tlackans;

J NPUMEHAMb NPABUNO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0al,

J onepuposamy NOHAMUAMU. CTIYYAUHBIL ONbIM, CAYYAUHBII 8b100p, UCHbIMAHUe, dNeMeHMAapHOoe

cyyaiinoe codvimue (Ucxo0d), Kiaccuyeckoe onpeoeieHue 8epoOSMHOCMU CAYYAUH020 COObIMUs, onepayuu
HAO CAYYAUHBIMU COOBIMUAMU,

o npeocmasiames UHGOPMAYUI0 ¢ NOMOWBIO KpY208 Jiiiepa;

®  pewamsv 3a0ayu HA BbIYUCTIEHUE BEPOIMHOCHMU C NOOCYEMOM KOIUYecmeda GapudaHmos ¢
NOMOUBIO KOMOUHAMOPUKUL.

B noBceaHeBHOM KU3HM ¥ TIPH U3YUYEHHH APYTUX MPEIMETOB:

o U38lIeKamo, UHMEPNPemupo8ams U npeoopazoevleams UHGOpMayu, npeocmasieHHylo 6
maobIuyax, Ha OUAPaAMMAax, 2papuKrax, OMpaicaruyio CeoUCMEa U XapaKmepucmuky peaibHblX Npoyeccos
U A6NEeHUl;

. onpedenames cmamucmuieckue Xapakmepucmuku 6bl00poK Nno mabauyam, Ouazpammam,
epaguram, bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM YelU peuleHus 3a0ayu,

. OYEHUBAMb 8ePOAMHOCHIb PEaNbHbIX COObIMULL U S8TIEHUI.

HcTropust MaTeMaTUKHU

. Xapakmepuzoeamv 6K1AO BbLOAIOWUXCA MAMEMAMUKO8 6 pAa3eumue MamemMamuky U UHbIX
Hay4Hulx obaracmeil;

. NOHUMAMb PONb MamemMamuku 6 passumuu Poccuu.

Metoabl MATEMATUKH

° Hcnonwv3ys uzyuenHnvle Memoowvl, npo8oOUmMs 00KA3AMENbCMB0, BbINOIHAMb ONPOBEPHCEHUE,

° 8b1OUPAMb U3VUEHHBLE MEMOObL U UX KOMOUHAYUYU 01 peUleHUsi MameMamuyeckux 3a0au,

° UCNONIb3068AMb MameMamuyeckue 3HAHUs Ol ONUCAHUSL 3AKOHOMEPHOCmel 8 OKpycaroujell
OelicmeumenbHOCMU U NPOU3BEOEHUSAX UCKYCCMBA,



° npUMeHAmb  npocmetiuiue NPOSPAMMHbIE CPeOCmed U  INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NpU peueHuY MamemMamuyeckux 3a0ay.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax 1Jisl YCIEHOT0 MPOI0JIsKeHUsI
o0pa3oBaHus Ha YIJ1y0J1éHHOM YPOBHE

DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

L CBOGOI[HO Ol'[epI/IpOBaTI:3 IIOHATHUAMU. MHOXKCECTBO, XapaKTepI/ICTI/IKI/I MHOXECCTBA, 3JICMCHT
MHOXECTBA, ITyCTOE, KOHEUHOE U 0ECKOHEUHOE MHOXECTBO, TTOJIMHOXKECTBO, TPUHAIJICKHOCTh, BKIIFOUCHHE,
PaBEHCTBO MHOXECTB, CITIOCOOBI 3aJJaHUE MHOXKECTBA;

. 3aJjaBaTh MHOYKECTBA PA3HBIMH CIIOCOOAMU;
J IIPOBEPSATH BBINOJIHEHUE XapaKTEPUCTUUECKOIO CBOMCTBA MHOYKECTBA;
o CBOOOJHO ONEpPUPOBATh MOHATUAMU: BBICKa3bIBAHUE, HICTUHHOCTb M JIO)KHOCTh BBICKa3bIBaHUS,

CJIOKHBIC 1 IIPOCTBIC BBICKA3bIBAHUWA, OTPHULIAHNEC BBICKaSBIBaHHﬁ; HNCTUHHOCTD U JIO)KHOCTH YTBCPKIACHHA U
Cro OTpuLaHus, Ornepauru HaJd BbICKA3bIBAHUSAMMU: U, UJIU, HC;YCIIOBHBIC BLICKA3bIBAHUA (I/IMHJII/IKaI_[I/II/I);

° CTPOUTD BBICKA3bIBAHUS C UCITOJIb30BAHUEM 3aKOHOB aJIr€OPhl BHICKa3bIBAaHUH.

B noBceqHeBHOM KU3HU M NIPU U3YyYEeHUM APYTUX NPeIMeTOB:

° CTPOUTH PACCYKJCHUS HA OCHOBE MCITOJIb30BaHUS MPABUJI JIOTUKH;

L] HCII0JIBb30BaTh MHOXKECTBA, onepam/m C MHOXECTBaMHU, HUX rpa(bnqecxoe HpGI{CTaBHGHI/IG JJIA
OITUCaHUus pCaJII)HI)IX Hpouecc03 158 HBJIGHI/Iﬁ, HpI/I peHIeHI/II/I 3a1a4 I{pyrnx y‘I€6HI)IX HpeILMeTOB.

Yucaa

L] CBO60I{HO OHepI/IpOBaTI) IIOHATUSAMU . HaTypaJH)HOG YHCJIO, MHOXXCCTBO HaTypaJIBHLIX YHuCeI,

[[eJI0€ YHCII0, MHOXKECTBO IIEIIBIX YHCEN, OOBIKHOBEHHAs JIPO0b, JECATHYHAS APOOb, CMENIAaHHOE YHCIIO,
palMOHAIBPHOE YHCJI0, MHOXECTBO PAIMOHAJBHBIX YHCEJ, HUPpallMOHAIBHOE YHCI0, KOPEHb CTEIEeHU N,
NEUCTBUTENBHOE YHCIIO, MHOXECTBO JIEUCTBUTENIBHBIX YHCEJ, T€OMETpUYECKas HHTEPIpeTalus
HATYpaJIbHBIX, [ENbIX, PAIIMOHANBHBIX, JeHCTBUTEIHHBIX YHCE;

J MIOHUMAaTh U OOBSACHATH Pa3HULy MEXIY MO3UIMOHHON M HENO3UIMOHHOM CHUCTEMaMU 3alUCH
qHcen;

J MIEPEBOUTH YMCIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

° JTIOKa3bIBaTh W HCIIOJIB30BAaTh NMpPHU3HAKH AenauMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
MIPOM3BEICHNUS YU CENl MPU BHIMOIHEHUH BHIYUCICHUI U PEILIEHUH 3aay4;

o BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YHCEN C 3alaHHOM TOYHOCTBIO;

o CpaBHUBATh JEHCTBUTENIbHBIC YNCIIA PA3HBIMU CLIOCO0AMH;

o yIOpAJ0OYMBAaTh YHCIA, 3alMCaHHBbIE B BUAE OOBIKHOBEHHOH W JECATUYHOM Jpobu, uyucia,
3allMCaHHbIe C MCII0JIb30BaHUEM apu(PMETHUECKOTO KBaIpaTHOIO KOPHS, KOPHEH CTerneHH Ooble 2;

. Haxoauth HOJ] u HOK uncen pa3HbIMH crioco0aMu U UCIIOJIB30BATh UX NP PELIEHUH 33]1aY;

o BBINOJIHATH BBIUUCIICHUS U MPE0Opa30BaHMsl BBIPAKEHUH, COJIepKaIUX JIeHiCTBUTENbHBIEC YHCa,

B TOM YHMCJI€ KOPHHU HAaTypaJIbHBIX CTENEHEM.

B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

o BBIMOJIHATE U OOBACHATH PE3YNbTaThl CPaBHEHUS PE3yJIbTaTOB BBIYMCICHUH TNPH pELICHUN
MPAKTUYECKHX 3a/1a4, B TOM YMCJIEe TPUOIMKEHHBIX BBIYMCICHUHN, UCIIOJB3YsI pa3Hble CIIOCOObI CPaBHEHMIA;

° 3aIMCbIBaTh, CPAaBHUBATDH, OKPYIJIATH YUCJIOBBIC JAHHBIC PCAJIBHBIX BECIUYHWH C UCIIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MCPCHUSA;

. COCTAaBIIAITh M OLEHUBATh PAa3HBIMM CIOCO0AMM YHCIIOBBIE BBIPDAKEHUS IPU PELICHUU
MPAaKTUYECKHX 3a/1a4 U 3334 U3 IPYTUX YUeOHBIX IPEIMETOB.

ToxknecTBeHHbIE IPe0OpPa3oBaAHUSA

L4 CBO60I[HO ONCprUpOBaTh NOHATUAMU CTCIICHU C LCIIBIM U I[pOGHBIM IIOKa3aTeCjieM,
L4 BBIIIOJIHATH JI0KA3aTEIbCTBO CBOMCTB CTEIICHHU C LIEIbIMU U IlpO6HBIMI/I IIOKa3aTCIsIMH,;
L4 OIICpHUPOBATH IOHATHAMHU «OAHOWICH», «MHOI'OWICH», «MHOI'OYJICH C OJIHOM HCpCMCHHOfI»,

«MHOTOWJIEH C HECKOJIbKUMHU NEPEeMEHHbIMH», KO3((UIMEHTh MHOTOYJIEHa, «CTaHAapTHas 3aIluch
MHOT'OYJIEHA», CTETIEHb OJIHOWIEHA U MHOTOYJIEHA;
o cBOOO/IHO BJIaJIeTh IpUeMaMu MpeoOpa30BaHus 1ENbIX U APOOHO-PAIIHOHATIBHBIX BBIPAXKEHUN;

8 3,H€CI) " fajiee — 3HaTb ONPECACICHUC ITIOHATHS, 3HATh U YMCTb 1OKa3bIBATh CBOIiCTBa (HpI/I3HaKI/I, €CJIM OHHU CCTB) IIOHATUA,
XapaKTepru30BaTh CBA3U C APYT'UMU NOHATUAMU, NPEACTABIIAAL OAHO MOHATUEC KaK YaCTh LICJIOCTHOI'O KOMILJICKCA, UCII0JIb30BATh
IIOHSTHE U €r0 CBOMCTBA Ipyu NTpoOBCACHUN paccyxc;leHI/II‘/i, JA0Ka3aTeJIbCTB, pCIICHUU 3aa4.



. BBITOJIHATH PA3JI0’KEHHE MHOTOWICHOB HA MHOXHTEIH Pa3HbIMU CIIOCO0aMH, C UCIIOIb30BaHUEM
KOMOMHAIMH Pa3InYHbIX PUEMOB;

. WCIIONBh30BaTh Teopemy Buera m Teopemy, oOpaTHyro Teopeme Buera, mis moucka KopHen
KBaJPAaTHOI'O TPEXWICHA U I pELICHUs 3a7a4, B TOM YHCIIE 3a7a4 C IapaMeTpaMHu Ha OCHOBE KBaJPATHOTO
TPEXUIICHA;

. BBIIIOJIHATH JICJIECHHE MHOTOWIEHA HA MHOTOUYJIEH C OCTaTKOM;

. JTIOKa3bIBaTh CBOMCTBA KBA/IPATHBIX KOPHEH U KOPHEU CTENeHH N;

° BBINOJIHATH MPE0OPa30BaHMsI BEIPAXKECHUH, COIEPKAIIMX KBAIpaTHbIE KOPHHU, KOPHU CTETIEHH N,

J CBOOOJTHO  OMEPUPOBATH  IMOHATUAMH  «TOXKACCTBO»,  «TOXKJIECTBO HAa  MHOMKECTBEY,

«TOXKIECTBEHHOE MPeoOpa3OBaHUE»;

° BBITIOJHSATH pa3inyHble IpeoOpa3oBaHus BRIPAXKEHU, COIEPKAIINX MOI[}’J'II/I.(JF) =«

B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

J BBIIOJIHATE MIpeoOpa3oBaHusi W JCWCTBUS C OYKBEHHBIMH BBIPQKCHUSMH, YHCIIOBBIC
KO3 PHUIHUEHTH KOTOPHIX 3aIIMCAaHbI B CTAHIAPTHOM BH/IE;

. BBITIOJHSATH MIPE00pa30BaHus PAlMOHATBHBIX BBIPAXKEHHUH NPU PEIICHUU 33/1a4 APYTUX YUeOHBIX
IIPEIMETOB;

. BBITNIOJHATh TPOBEPKY MPaBAONOA00HS (U3HUECKUX U XUMHUYECKHMX (GOpMyl Ha OCHOBE

CpaBHEHHUS Pa3MEPHOCTEH U BaJICHTHOCTEH.

YpaBHeHus U HepaBeHCTBA

. CB0OOIHO OmepupoBaTh MOHATHIMH: ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPaBHEHUS U
HEPAaBEHCTBA, YpaBHEHHE, SIBIIAIOIIEECS CIEACTBHEM JAPYroro ypaBHEHUS, ypaBHEHHUsS, PaBHOCUJIbHBIC Ha
MHO>KECTBE, paBHOCWJIbHBIE IPe00pa30oBaHMs ypaBHEHMUI;

. pemiath pas3Hble BUAbl YPAaBHEHHIl M HEPABEHCTB M HUX CHUCTEM, B TOM 4YHUCJIE HEKOTOpBIE
ypaBHeHus 3 u 4 cremneHeil, IpoOHO-pallOHANIbHBIE U UPPALIMOHANIBHEIE,

. 3HaTh TeOpeMy Buera il ypaBHEHUH CTEIIEHH BBILIE BTOPOH;

J MMOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCHJIBHBIX MPE0OPA30BAHMIX YPABHEHUHN U
YMETh UX JI0Ka3bIBaTh;

. BIIa/IETh Pa3HBIMU METOJIAMU PEIICHHs] YpaBHEHUI, HEPABEHCTB U MX CUCTEM, YMEThb BHIOMpATh
METO/I pelieHus 1 000CHOBBIBATH CBOM BHIOOD;

. UCIIONIb30BaTh METOJ] MHTEPBAIOB /IS pELICHUS HEPAaBEHCTB, B TOM 4YHUCIE JPOOHO-
paIMOHAaIBHBIX U BKJIIOYAIOIIUX B ce0sl UppaIliOHATbHBIC BRIPAKECHHUS,

J pemarh anredpanveckue YypaBHEHHST W HEPABEHCTBA U UX CHUCTEMBl C MapaMeTpaMu
anredpandeckuM U rpauaecKuM METOIaMH;

. BJIAJIETh Pa3HBIMU METOJIaMH JI0KA3aTEIbCTBA HEPABEHCTB;

. pelaTh ypaBHEHHS B LIEJIbIX YHCIIAX;

o n300pakaTh MHOKECTBAa Ha IUIOCKOCTH, 33/J1aBaéMble ypPaBHEHUSMH, HEPABEHCTBAMU M HX
CHUCTEMaMHU.

B noBceHeBHOI KU3HU U IPH U3YyYEHUU APYTUX NMPeIMETOB:

. COCTABJISITh M PEIIATh YPaBHEHMs, HEPABEHCTBA, MX CUCTEMBbI NPHU PELICHUU 3aJau JIPYrux
y4eOHBIX MPEAMETOB;

J BBITIOJTHATH OIICHKY TIPABAOINOA00US Pe3yIbTaTOB, MOJYYaeMbIX IPH PEIICHUH Pa3IMYHbIX
ypaBHEHUM, HEPABEHCTB U X CUCTEM IPU PEIICHUH 3a/1a4 IPYTHX y4EeOHBIX MPEAMETOB;

J COCTaBJISITh W PEIIaTh YPAaBHEHHS W HEPABEHCTBA C MapaMeTpaMH MPU PEIICHUH 3a1ad JPYTuX
Y4eOHBIX TIPEIMETOB;

. COCTaBIJISITh YpPaBHEHUE, HEPABEHCTBO WJIM MX CHUCTEMY, OINHUCHIBAIOIINE PEATBHYIO CHUTYaLUIO
WJIU TIPUKJIAIHYIO 33/1a4y, HHTEPIPETUPOBATh MOJYUYE€HHbBIE PE3YJIbTATHI.

DOYyHKIUHT

. CB00OHO OTEepUPOBATH MOHATUSMU: 3aBUCUMOCTD, ()YHKIIMOHATIbHAS 3aBUCHMOCTh, 3aBUCHUMAs

U He3aBHCUMas IepeMeHHble, (PYHKIMS, CIOCOOBI 3alaHus (PYHKIMHM, apryMeHT W 3HaueHHe (YyHKIIUH,
00JIaCTh OTIpeNeIeH!s] U MHOYKECTBO 3HaYCHUsT (PYHKIMH, HYJU (DYHKIIHH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKLMH, HaumOoJblllee M HAaUMEHbIIee 3HAYeHMs, YETHOCTH/HEUYETHOCTh (DYHKIUH,
NepUOANYHOCTh (YHKINH, Tpaduk (yHKINHM, BEpTUKAIbHAS, TOPU3OHTAIbHAs, HAKJIOHHAS ACHMIITOTHI;
rpaduK 3aBUCUMOCTH, He ABISIONICHCS (PyHKINEH,



J cTpouTh Tpapuku (QyHKIMA: TUHEHHOW, KBaAPATHUYHOH, NPOOHO-IMHEHHOHN, CTENEHHOW Npu
PA3HBIX 3HAUCHUSX T0KA3ATEINs CTeHeHH, J X ;

J WCIIONB30BaTh InpeoOpasoBanus rpapuxa (ysxuum Y = f(x) JUI TIOCTPOCHUS TpaduKOB
bysmii Y = af (kx+b)+c.

J aHAIM3UPOBATh CBOMCTBA (DYHKIIMHA M BUJ rpadrKa B 3aBHCUMOCTH OT IIAPAMETPOB;

J CBOOOIHO OIIEpUPOBATH HOHSATUSMH: MIOCJIEI0BATEIBHOCTD, OrpaHHYCHHAs
MIOCJIEI0BATENbHOCTh, MOHOTOHHO  Bo3pacratomias  (yObIBaromias) IOCIEAOBATEIbHOCTb,  Ipeel
IIOCJIE0BATEIbHOCTH, apu(MeTHuecKas MPOrpeccusi, reoOMEeTpHUecKas MPOrpeccusi, XapaKTepUCTUIECKOE
CBOMCTBO apu()METHIECKOH (TeOMETPUIECKO) IIPOrPECCHUH;

. UCIOJB30BAaTh METOJ MaTeMaTH4YeCKOH HHIYKIMM JUIS BbIBoJA (OPMYI, JOKa3aTelbCTBA
PaBEHCTB U HEPABEHCTB, PEIICHUS 3a/1a4 Ha JEIUMOCTb;

. HCCIEA0BaTh NOCIEA0BATENbHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

. peuate KOMOMHUPOBAHHbBIE 337]aul Ha apu(METHUYECKYIO U TEOMETPUUECKYIO TPOrPECCHH.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH APYTUX NPeIMETOB:

J KOHCTPYUpPOBaTh W HCCIENOBaTh (YHKIMHM, COOTBETCTBYIOIIME pealbHBIM TIpoleccaMm u

SIBJICHUSAM, UHTCPIPCTUPOBATH ITOJYUCHHBIC PE3YJIbTAThl B COOTBETCTBUHU CO CHGHH(I)HKOIZ HCCICAYEMOI'O
mponecca Ui ABJICHUA,

L4 HCIIOJIB30BAaThb l"pa(bI/IKI/I 3aBUCUMOCTEH I UCCIICA0OBAHMA PCAJIbHBIX IIPOLECCOB U HBHCHHﬁ;

L4 KOHCTPYUPOBATh U HUCCIICAOBATH (bYHKI_[I/II/I IIpyu PCIICHUU 3aJlaq APYTHUx y‘Ie6HBIX npeaAMETOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATEI B COOTBETCTBUHU CO Cl'IeI_II/I(bI/IKOI‘/‘I yqe6H0ro npeamMcETa.

CraTucTHKa B TEOPUA BCPOHTHOCTeﬁ

L4 CBO60,I[HO OIICPHUPOBATL IMOHATHUAMMU: CTOJI0YaThIE U KPYroBbIC THUArpaMMBbl, Ta6J'II/II_IBI JaHHBbIX,
cp€aHee apI/I(l)MeTI/I‘leCKOC, MEIMUaHa, HauOoJIbIIee U HAaUMEHbIIES 3HAYECHHUS BbI60pKI/I, pasmMax BBI60pKI/I,
AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC, cnyqaﬁHaﬁ U3MCHYHNBOCTD,

. BbIOMpaTh HanboJsee ynoOHbIH criocod mpeacraieHus nHpopMaluu, ajlekBaTHbIN e€ cBOicTBaM
U LEJIAM aHAJIN3a;

° BBIYUCIIATH YUCJIOBBIC XapPaAKTCPUCTHKU BBI60pKI/I;

[ CBOOOJTHO OIEpUPOBATh TOHATHAMHU: (aKTOpUAT YHWCIA, TEPECTAHOBKH, COYETaHUS U
pa3mMelenus, TpeyronbHuk [lackans;

o CBOOOJHO ONEpUPOBaTh MOHATUAMU: CIIy4alHBIA OMNBIT, CIy4allHBIH BHIOOpP, HCHBITAHHUE,

JJIEMEHTApHOE CllydyailHoe CcOOBITHE (MCXOJ), KIACCHUYECKOE OINpEAEICHUE BEPOSATHOCTH CIIydailHOro
COOBITHSI, OTIepalMy HaJl CTy4YalHBIMU COOBITUSIMHU, OCHOBHbIE KOMOMHATOpPHBIE ()OPMYIIBI;

. CBOOOZIHO ONEpUpOBaTh TMOHATUSMHU: CIy4yalHBIA OIBIT, CIy4ailHBIH BBIOOp, HCHBITAHUE,
JJIEMEHTAapHOE CllydyailHoe CcoObITHE (MCXOJ), KIACCHYECKOE OIPENEICHUE BEPOATHOCTH CIlydailHOro
COOBITHSI, OTIepaluy HaJl CTy4YalHBIMU COOBITUSIMU, OCHOBHbIE KOMOUHATOPHBIE ()OPMYIIBI;

J 3HATh IPUMEPHI CIyYaHBIX BEJIMYNH, U BBIUUCIATH UX CTATUCTUYECKHE XapaKTEPUCTUKU;

. HCIO0JIb30BaTh (hOPMYJIbl KOMOWHATOPUKU MIPU PEIIEHNH KOMOMHATOPHBIX 33/]1a4;

J pelaTh 3aa4i Ha BEIYMCIIEHUE BEPOSATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM (POPMYII.

B noBceaHeBHON KU3HM M NIPM U3YUYEHHHU APYTUX NMPeIMETOB:

. MPEJCTaBIATh MH(OPMAIMIO O PealbHbIX MpOoIleccax U SBJICHUSAX CIOCOOOM, afeKBaTHHIM €&
CBOMCTBAM U LIEJIA UCCIIEIOBAHMS;

o aHAJIM3UPOBaTh U CpPaBHUBATh CTAaTHUCTUYECKUE XapaKTEPUCTHKH BHIOOPOK, MOJYYEHHBIX B

Mpoliecce pPElIeHUs] MPUKIATHON 3a/lauyd, HU3YyYEHHUs pPEAIbHOTO SIBJICHUS, PELIEHUs 3aJayd U3 JPYrux
y4€OHBIX TIPEIMETOB;

° OILICHUBATh BEPOSITHOCTh PEAbHBIX COOBITHI U SBICHUH B pa3TUYHBIX CUTYaIIUSX.

TexcToBbBIE 321241

L] PeHIaTB HpOCTBIe H CJIOXKHBIC 3aJa4i, a TaK¥KEC 3aJa4u HOBLIHIGHHOﬁ pr21HOCTI/I 1 BBIICIISITH UX
MaTeMaTU4eCKyI OCHOBY;

° pacno3HaBaTh pa3Hble BUbI U TUIIBI 33/1a4;

° WCIIONb30BaTh pa3Hble KpaTKUE 3alMCHh KaK MOJIETM TEKCTOB CIOXHBIX 3aJad W 3aaad

MOBBIIIEHHOW CJIOKHOCTH JIJISl TIOCTPOEHUS TIOUCKOBOM CXEMBI U PEUIeHHsI 3a/1a4, BBIOMPATh ONTUMATBHYIO
JUTsl pacCMaTpUBAaEMOM B 3a1a4€ CUTYaI[MH MOJIeTb TEKCTa 3a1a4u;



° pasiiniyat MOACJIb TCKCTA W MOACJIb PCHICHUA 3adadu, KOHCTPYHUPOBATH K O,Z[HOI71 MOACIN
peIICHUS CJIIOKHBIX 3a1a4 pa3HbIC MOJCIIN TCKCTA 3a/1a4u;

. 3HaTh W MPUMEHSTH TPH CHoco0a IMOMCKa pemeHus 3aaad (0T TpeOOBaHUSA K YCJIOBHIO U OT
YCJIOBHS K TPEOOBaHMIO, KOMOMHUPOBAHHBIN );

J MOJICTTUPOBATh PACCYKICHUS TPU TTOUCKE PEIICHHUS 33]1a4 C TTIOMOIIBIO Tpad)-CXEeMBI;

o BBIJICTISIT ATAIBI PEHICHUS 33/1a49H U COJICPKaHNUEe KaXKIO0Tro ITara,

o YMETh BBIOMPATh ONTHUMAIILHBIA METOJ| PEIICHUS 3aJa4ll M OCO3HaBaTh BBHIOOP MeETOJa,
paccMaTpuBaTh pa3IMYHbIC METO/IbI, HAXOUTH Pa3HbIC PEIICHUS 3a/1a4H, €CITH BO3MOXKHO;

J aHAJIM3UPOBATH 3aTPYIHEHUS TIPHU PEIICHUU 3a/a4;

o BBHITIONHATh PA3IMYHBbIC MPEoOpa3OBaHUS MPEAIOKEHHON 3a7aud, KOHCTPYHPOBATh HOBBIC
3aJla4y¥ U3 TaHHOW, B TOM YHCIIe OOpaTHEIE;

o MHTEPIPETHPOBATH BHIYUCIIUTEIILHBIC PE3YIbTATHI B 33/1a4€, UCCIICAOBATh MOIYYCHHOE PEIICHHUE
3ajauu;

o U3MCHSTh YCIOBHE 3a1a4 (KOJMYECTBEHHBIC WM KAYSCTBCHHBIC JaHHBIC), HCCIICIOBAThH
M3MEHEHHOE MPeoOpa30BaHHOE;

. aHAJM3UPOBaTh BCEBO3MOJYKHBIC CHUTYallMd B3aUMHOTO PACIIOJOXKEHHUSI JIBYX OOBEKTOB U

U3MEHEHUE UX XapaKTEPUCTUK MPU COBMECTHOM JBUKEHHH (CKOPOCTb, BPEMS, PACCTOSIHUE).IIPU PELICHHE
3aJjay Ha [JBW)KEHUE JBYX OOBEKTOB KaK B OJHOM, TaKk M B IPOTHBOIOJOXHBIX HAINpaBICHUSIX,
KOHCTPYHMPOBATh HOBBIE CUTYAllMM HA OCHOBE U3MEHEHUS YCIOBUN 3a/1a4U IIPU ABUKEHUU 110 PEKE;

J UCCIIeIOBaTh BCEBO3MOXKHBIE CUTyallMd @pU pelIeHUM 3aJad Ha JBHXKEHHE [0 pEeKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

o pemaTh pa3HOoOOpa3HbIe 3a/1a4H «HA YaCTH;

. pemiate U OOOCHOBBIBaTb CBOE pEUIEHHME 3ajad (BBLACIATH MaTEeMaTHYECKYI0 OCHOBY) Ha
HaXO0>KJICHUE YaCTH YMCJIa U YHUCIIa [0 €ro YaCTH HAa OCHOBE KOHKPETHOIO CMBICIIA 1pO0H;

J OOBSICHATh UAEHTUYHOCTh 33Ja4 Pa3HbIX THIIOB, CBSI3bIBAIOLIMX TPU BEIMYHMHBI (Ha paboTy, Ha

MOKYTIKH, HAa IBUKEHHE).BBIICISATH 3TU BEJTMYMHBI U OTHOIIECHUS MKy HUMHU, IPUMEHSAThH UX MPU PEUICHUH
3aJ1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33]1a4 YKA3aHHBIX THIIOB,

° BIIaJIETh OCHOBHBIMH METOJAaMU peHIeHHs 3a7ad Ha CMECH, CIUIaBbl, KOHIIEHTpPAIIHH,
MCIOJIb30BaTh UX B HOBBIX CUTYAIIUSIX 10 OTHOIIEHUIO K U3YYEHHBIM B MpoIiecce 00yUeHus;

° pemaTh 3a7a4i Ha MPOIEHTHI, B TOM YHUCJIE, CIIOKHBIC TTPOIIEHTHI ¢ 00OCHOBAaHUEM, MCTIOJIb3YS
pasHbIe CIIOCOOBI;

° pemiaTh JOTUYECKHUE 3aJla4il Pa3HbIMHU CIIOCOOaMH, B TOM YHCIE, C IByMs OJIOKAMH U C TpeMs
0JI0KaMH JTaHHBIX C ITOMOIILIO TAOJIHNIL;

° pemars 3a7auyd MO0 KOMOWHATOPUKE M TEOPUU BEPOSTHOCTEH HAa OCHOBE HCIIOJIb30BAHUS
M3YYEHHBIX METOJIOB M 00OOCHOBBIBAThH PEILICHUE;

° periaTh HECIOXKHBIE 33741 110 MAaTEMAaTUYECKON CTaTUCTHUKE;

° OBJIAJIETh  OCHOBHBIMH  METOJAMH  pEIICHUS  CIOKETHBIX  3a/ad:  apu(MEeTHUeCKHi,
anreOpandeckuii, mepedop BapHAHTOB, T€OMETPUUYECKHH, TpapUUYeCKHUil, MPUMEHSATh MX B HOBBIX IIO
CPaBHEHHUIO C U3YYECHHBIMH CUTYAIIHSIX.

B noBceaHeBHOM KU3HM ¥ TIPU U3YUYEHHH APYTUX MPEIMETOB:

° KOHCTPYHpPOBaTh HOBBIC JJIs JIAaHHOW 3aJaud 3aJayHble CUTYyallMH C YYETOM peaTbHBIX
XapaKTePUCTHK, B YACTHOCTH, MPHU PEIICHUH 3a/1a4 Ha KOHIEHTPAIlMU, YYUTHIBATh IUIOTHOCTH BEIIECTBA;
peraTh ¥ KOHCTPYUPOBATH 3a7a49d HA OCHOBE PACCMOTPEHHMSI PEAJIbHBIX CUTYaIlUi, B KOTOPBIX HE TpeOyeTcs
TOYHBIN BBIYUCIUTENBHBIN PE3yNbTaT;

° pelaTth 3aJa4u Ha JBH)KEHUE 10 PEKE, pacCMaTpHUBas pa3HbIE CUCTEMbI OTCUETA;

L] KOHCTPYI/IpOBaTI) 3a1aYHbIC CI/ITyaI_[I/II/I, l'IpI/I6J'II/I)KeHHI)Ie K peanLHoﬁ HeﬁCTBHTeHBHOCTH.

MeTtoabl MATEMATUKH

L] BJ'[a,HeTB 3HAHUSIMHU O pa3J'II/I'-IHI)IX METOodax O6OCHOBaHI/I$[ nu OHpOBep)KeHI/ISI MATEMATHUYCCKUX
YTBep)K,ZIeHI/Iﬁ 1 CaMOCTOSITCIIBHO HpI/IMeHSITI) ux,;

° BJIaJIETh HAaBBIKAMU aHaJM3a YCJIOBHUS 3aJa4d U ONPEIEICHUS MOAXOAAIMX sl PELICHUS 3a1a4
M3YYEHHBIX METOJIOB WJIM X KOMOMHAIIHIA;

L] XapaKTepI/ISOBaTI) HpOI/ISBe)IeHI/IH I/ICKyCCTBa C y‘IéTOM MaAaTEMATUYCCKUX BaKOHOMepHOCTeﬁ B

IIpHUpPoOAC, UCIIOJIb30BATh MATEMATUUYCCKHUEC 3aKOHOMECPHOCTH B CaMOCTOATCIIbEHOM TBOPYCCTBE.



1. Copepxxanue Kypca MaTeMaTHKH B 7-9 Kiaccax.
KypcuBoM BBIJICNIEHBI JIEMEHTHI COAEPKaHMs, OTHOCSIIUECS K pe3ylbTaTaM, KOTOPhIM Yydalluecs
«IoJIy4aT BO3MOXHOCTb HAYUUTBHCA).

Auredpa.

Yucaa.

PanuonanbHble unciaa

MHoecTBO panuoHanbHBIX uncena. CpaBHEHHE pallMOHANbHBIX uncen. JlefcTBUs ¢ paloHaIbHBIMU
yuciaamu. [lpeocmasgnenue payuoHaIbHO20 YUCAA 0eCAmMUYHOU OpoobIo.

HppaunoHajbHbIe YHUCIA

IlonaTne wppauvoHanbHOrOo uyucina. Pacno3HaBaHMe  HMppalMOHANBHBIX — uucen. IIpumepsr

J0Ka3aTenbcTB B - anredpe. MppamnmoHanbHOCTh qucna\/z. [Tpumenenne B reomerpun. CpasHenue
uppayuoranbHulx yucen. MHodcecmeo 0elicmaumenbHuix Yucel.

ToxknecTBeHHbIE MPeOOPa30BAHUSA

YucsioBble U OYKBeHHbIE BbIPAKEHHA

Bripaxxenue ¢ nepeMeHHON. 3HadeHne BbhipakeHUs. [locTaHOBKA BRIpaKEHUH BMECTO NEPEMEHHBIX.

Ileabie BoIpamkeHUs

Cremnenb ¢ HaTypaldbHBIM TOKa3aTeneM u e€ cBoicTBa. [IpeoOpa3oBaHus BBIpAXKEHUI, COAEPKAIIUX
CTETIEHH C HaTypaJbHBIM ITOKa3aTeNIEM.

OpnouneH, MHorowieH. JleWcTBUS ¢ OAHOWIEHAMH M MHOTOWIEHAMHU (CIOKEHUE, BBIYUTAHHE,
yMHOXXeHHUE). DOpMyIIbI COKpAamIEHHOTO YMHOXCHHS: pa3HOCTh KBAJpaToOB, KBAApaT CyYMMBI W
pazHoctu.Pa3nokeHne MHOrouJeHa Ha MHOMKUTENIHM: BBIHECEHHE OOIIEro MHOXHUTENIS 3a CKOOKH,
2PYNNUPOBKA, NpUMeHeHUe QOpMYL COKpaujéHHo2o ymuoxcenus. Keaopammuwiii mpéxunen, pasnodcenue
K8AOPAMHO20 MPEXYILEHA HA MHONCUMETU.

Jlpo0HO-panHoOHAIbHbIE BbIPAKEeHUs

Crenenp ¢ 1ensiM MokaszareneMm. l[IpeoOpasoBaHue IpOOHO-TUHEHHBIX BBIPAKEHUN: CIIOKEHHE,
YMHOXXEHHE, JelieHue. Aneebpauveckas Opoov./lonycmumble 3HAYEHUST NEPEMEHHbIX 8 OpOoOHO-
payuonanvhvix evipadicenusx. Cokpawenue anceopauyeckux opobdeiti. Ilpusedenue ancedbpauyeckux opobeii
K obwemy 3uamenamenio. /leiicmeus ¢ anceopaudeckumu Opooamu. cloxcenue, 8blyumanue, YMHONMCEHUE,
Oeslenue, 8036e0eHUe 8 CIENeHb.

IIpeobpa3zosanue gvipasiceHull, COOEPHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

Apudpmernueckuil KBaapaTHbIM KopeHb. [IpeoOpazoBaHue BbIpa)K€HUM, COAEpPKAIIMX KBaJpaTHBIE
KOPHHU: YMHOXEHHE, JIeJIeHNE, BHIHECEHNE MHOKUTENS U3-TI0/] 3HaKa KOPHS, BHeCeHUue MHOMCUMes noo 3HAK
KOpHS.

YpaBHeHHS U HEPABEHCTBA

PaBencrBa

Yucnooe paBeHcTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.

YpaBHeHust

[lonaTue ypaBHEHUsS U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagnocunvhocmu ypaguenui. Obnacms
onpeoeneHus ypaeHenus (001acms 00ONYCMUMbLX 3HAYEHUL NePeMEeHHO).

JInuHeliHOe ypaBHEHHE U €r0 KOPHU

Pemienne nuHelHBIX ypaBHeHUW. Jluneunoe ypaeunenue c napamempom. Konuuecmeo xropueii
JUHEH020 ypasHenus. Pewenue tunelinvix ypaguenutl ¢ napamempom.

KBagpaTrHoe ypaBHeHHE U €r0 KOPHH

KBagpatnbsle ypaBHeHusi. Hemonmuble KBaapaTHble YypaBHEHHs. JIMCKpUMHHAHT KBaJpaTHOTO
ypaBHeHus. PopMmysna KOpHEH KBaapaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpamnas meopeme
Buema. Pemenue KBaJpaTHBIX YpaBHEHHMH:MCHOJb30BaHWE (OPMYNBI JUISL HAXOXKIEHHUS KOpHEH,
epaguueckuti Memoo peuleHus, pasioxcenue Ha MHOJXCUmenu, no0bop KopHel ¢ UCNOIb308AHUEM MeopemMbl
Buema. Konuuecmeo «KopHell K68aOpamHo20 YpAGHEHUsI 6 3A6UCUMOCTIU Om €20 OUCKPUMUHAHMA.
buxeadpammnvie ypasnenus. Ypasnenus, ceooumsie k nunelnvim u kéaopamuwvim. Keaopamuvie ypasnenus c
napamempom.

ApoOHo-pannoHaJbHbIe YPaBHEHUS



Pemenue npocreimux qpoOHO-THHEWHBIX YpaBHEHUH. Peuterue OpoOHO-payuOHATbHBIX YPAGHEHUII.
Memoovl  pewenusi ypaeHenuti: Memoobl PABHOCULLHBIX —NPeodpaA306aHuUll, Memoo 3aMeHbl
nepemenHol, epaguyeckuii memoo. Hcnonvzoeanue ceolicme hYyHKYull npu peulenuu ypasHeHull.

Ipocmeiiwue uppayuonanvusie ypasuenus 6uoa N Fx)= a, VT (x) = VO () .

Vpasnenus suoa x"=a .Ypasuenus 6 yenvix uucnax.

CucreMbl ypaBHeHHUii

VYpaBHeHHe C AByMs NepeMeHHbIMU. JIMHeliHoe ypaBHEHME C JBYMs NE€peMEeHHbIMH. [Ipsamasn kak
epagpuyeckasn unmepnpemayus TUHeHO20 YPAGHEHUsL C 08YM5 NepPeMeHHbIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHue cuctemMbl ypaBHEHUM.

Metoapl pemieHusi CUCTeM JIMHEHHBIX YpaBHEHHMH C JBYMs MEPEMEHHBIMH: epaguueckuti memoo,
Memoo ClodHCeHUs, METOJ TIOJICTAHOBKHU.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHCTBAa. CBOMCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka cnpaBelIMBOCTH HEPAaBEHCTB
IIPY 33JJaHHBIX 3HAUYEHUSIX ePEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crporue u HecTporue HepaBeHCTBA. (Qbnacmeb onpeoenenus
Hepagencmea (061acms 0ONYCMUMbIX 3HAYUEHUL NepPeMeHHO).

Pemienue nuHeHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u e2o pewenus. Pewenue keadpammuvix Hepagencms: UCNONb308aHUE
ceolicme u epagura KeaopamuuHou GyHKyuu, Memoo UHMepsaios. 3anuco peulenus KeaOPAmHO20
HepaseHcmaa.

Pewenue yenvix u OpobHO-payuonanbHvlx HepageHcme MemooOM UHMEPEAILOS.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJIHOM mepeMeHHOW. PerieHue cucrteM HEpaBEHCTB C OJAHOM NEPEMEHHOI:
JUHEUHBIX, keaopammueix. VI300paxkeHHne pelieHus] CUCTEMbl HEpaBEHCTB Ha YHMCIOBOM MNpsMOM. 3amuch
peIIeHHs CUCTEMbI HEPABEHCTB.

DyHKUNH

IHousitue pyHKuMU

JlekapToBbl KOOpPAMHATBl HA IUIOCKOCTH. DOpMHUpOBaHUE TMPEJICTABICHUM O MeTanpeIMeTHOM
MOHATHH «KOOPAUHATHIY. CriocoOb! 3a1aHus PYHKIIUI: aHaTUTHYECKUi, Tpadudeckuil, TabnnyHbli. ['papuk
¢bynkuuu. [Ipumeps! GyHKIHIA, TOTy4aeMbIX B MPOLIECCE UCCIEJOBAHUS PA3IUUYHBIX PEATbHBIX MTPOLECCOB U
pemieHus 3agad. 3HaueHHe QYHKIUM B Touke. CBoiicTBa (yHKIMI: 00JACTh ONpPENENIECHUs, MHOMXECTBO
3HA4eHUH, HYJIU, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, YEMHOCMb/HEeYEMHOCMb, TIPOMEXKYTKH BO3PACTaHUS U
yOBIBaHMS, HAMOOJbIIIEE M HAMMEHbIIIee 3HaueHus. ccnenopanue ¢pyHkunu no e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3adannvle gynkyuu.

JIuneinas GpyHKIus

CaoiicTBa u rpaduk nuHeitHOW QyHKIUU. YTiI0BOM KoadduuueHT npsaMoil. Pacnonoxenue rpaduka
JUHEWHOW (PYHKLMHU B 3aBUCHUMOCTH OT €€ YrioBoro kodg¢uimenta u cBoOOAHOTO wieHa. Haxoowcoenue
KO3¢hhuyuenmos nunetiHot GyHKYuu no 3a0aHHbIM YCILOBUAM: NPOXOHCOEHUE NPAMOU Uepe3 08¢ MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOLL Yepe3 OAHHYIO MOYKY U NAPALIeNbHOU OaGHHOU NPAMOU.

Keaaparnunas gpyHkumus

CpoiictBa u rpaduk kBaaparuyHoi ¢yHkuuu (mapabona). [locmpoenue epagura KeaopamuuHo
@ynxyuu no mouxkam. HaxoxaeHve Hynel KBaJlpaTUUHON QYHKIINH, MHOMCECMBA 3HAYEHUU, NPOMENCYIMKO8
3HAKONOCMOAHCMEBA, NPOMEIHCYMKOE MOHOMOHHOCMU.

Oo0paTHas NPONOPUMOHAIBHOCTH

k

[ k
y V=

CaoiicTBa GyHKIHH x. ['unepbomna.

I'paguxu ynxyuii. Ipeobpazosanue epadura Gymryuu Y = PO o noCmpoeHus 2papuxos

pymryuii uoa Y = af (kx+b)+c



=—a+——

Fpaqbukuqbynm;udy X+b y:\/;,yzé/;yzi’/;’ y=[x

IlociienoBaTeIbHOCTH M POTrPeCCHU

UucnoBass 1mocienoBaTeNbHOCTh. lIpuMepsl 4HMCIIOBBIX IOCHIEAOBAaTENbHOCTEH. beckoHeuHble
nocieoBareabHOCTH. ApudmMernueckas mporpeccus M e€ cBoiicTBa. ['eomeTpuyeckass NpPOrpeccus.
Dopmyna obwezo uieHa U CYMMbl N NEPbIX UNEHO8 ApUPMEmuuecKol U 2eoMempuiecKol
npoepeccuil. Cxoosauancsa 2eomempuieckas npocpeccus.

Pemenue TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS

Pemenne TekcTOBBIX 33a7Ma4 apuMETHIECKUM criocoOoM. Vcmonb3oBaHue TaOIHUI], CXEM, YepTexKeH,
JIPYTUX CPEICTB MPEACTABICHUS JAHHBIX MIPH PEIICHUU 33]Ja4H.

3agauu Ha IBHKEHUE, PA0OTY U MOKYNKH

AHanu3 BO3MOXHBIX CHTyalliii B3aMMHOTO pACIOJOXKEHUS OOBEKTOB TMpPU HX JABUKCHUU,
COOTHOILIEHUS] 0OBEMOB BBITIOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YACTH, J0JIH, IPOLEHTHI

Pemenue 3amau Ha HaXOX/IEHHWE YAaCTH YKMCIIa U YKCIIa 110 €ro yacTu. Pemenue 3a1a4 Ha MPOLIEHTHI U
nonu. [IpumeHeHne nponopuuii mpyu pelieHny 3a1au.

Jlornueckue 3agaumn

Pemenne noruveckux 3anad. Peuierue 102uteckux 3a0a4 ¢ noMowsto epagos, mabauy.

OcHOBHBbIE MeTOJbl pellleHHs] TEKCTOBBIX 3a/Jau: apupMETHUECKHH, anreOpamueckuii, mepedop
BAapUaHTOB. [lepsuunvie npeocmasieHus o Opyeux Memooax peuleHuss 3a0ay (2eomempuyeckue u
epaghuueckue memoowt).

CraTucTHKA M TeOpHus BEPOSATHOCTE

Crarucruka

TabnuaHoe 1 rpaduveckoe MPeCTaBICHNE TaHHBIX, CTOJIOYATHIC U KPYTOBBIE TUATPAMMBI, TPapUKH,
MPUMEHEHHE JauarpamMM M TpaduKOB JUIsl OMHMCAaHUS 3aBUCUMOCTEH pEaIbHBIX BEJIMYWH, U3BICUYCHUE
nH(popManuu U3 Tabnul, auarpamm U rpapukoB. OnucaTenbHblE CTATUCTHUECKHUE MOKa3aTeNld YMCIOBBIX
HaOOpOB: cpeaHee apupMeTHIeCKoe, Meduana, HaudoIblee 1 HaMMEeHbIIee 3HaUeHHUs. Mepbl paccenBaHuUs:
pasMax, oucnepcusi u CmaHoapmHoe OmKIOHeHue.

CnyuaitHas ”3BMEHYUBOCTb. MI3MEHUYMBOCTh MPU U3MEpEHUsIX. Pewarowue npasuia. 3akoHomepHoCmu
8 UBMEHYUBLIX GEIUUUHAX.

Cayuaiinblie cOObITHS

CrnyyaiiHble OINBITHI (3KCIIEPUMEHTHI), AJIE€MEHTapHbIE cllydaiiHble coObITHs (Mcxozsl). BepostHocTn
3eMEHTapHBIX COOBITHI. COOBITHS B CIIy4allHBIX KCIEPUMEHTaX U OJIarONPHUSTCTBYIONIUE dJIEMEHTAPHBIE
coObITusi. BeposiTHOCTH ciydallHBIX COOBITHI. OMBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Krnaccudeckne BepOATHOCTHBIE OMBITHI C UCMOJIB30BAaHUEM MOHET, KYOMKOB. [Ipedcmasnenue cobvimuii ¢
nomowwto ouazpamm inepa. [Ipomusononodcuvie codovimus, 06veOuHeHue u nepecedenue CcoOLIMULL
IIpasuno cnoocenus eeposmuocmeit. Cuyuatineiii 6vibop. Ilpeocmaenenue >Kcnepumenma 6 uoe
Oepesa.Hezasucumvie cobvimus. YmHoowceHue eepoamuocmett He3asucumuvlx coovimuil. [locnedosamenvhule
Hezasucumvle ucnoimanus. IIpencraBieHre 0 He3aBUCUMBIX COOBITUSX B KHU3HH.

Inemenmovl KOMOUHAMOPUKU

IIpasuno ymuoorcenus, nepecmanosku, pakmopuan yucia. Couvemanus u uucio covemanuti. Popmyna
yucna couemanuui. Tpeyeononux Ilackans. Onvimul ¢ OOAbUUM YUCTIOM PABHOBOSMONICHBIX IIEMEHMAPHBIX
cobvimuii. Beiuucienue gepoamuocmeii 8 ONbIMAx ¢ NPUMeHeHuem KOMOUHaAmopHuix gopmyn. HUcnvimanus
Bepnynnu. Yenex u neyoaua. Beposmnocmu coovimuii 6 cepuu ucnoimanuil bepnynnu.

Cnyuaiinvle eenuuunvl. 3HAKOMCMBO CO CAVYAUHBIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKpemHbIX  Clyyaunvlx eenuuur. Pacnpedenenue eepoamuocmeri. Mamemamuueckoe —odcudanue.
Cesoticmea mamemamuueckozo oxcuoanus. Ilonamue o 3axone donvuux uucen. Mzmepenue eepossmuocmetl.
Ilpumenenue saxona OOMLWIUX UUCET 6 COYUOLO2UU, CMPAXOBAHUU, 8 30pPABOOXPAHEHUU, obecnedenuu
bezonacnocmu HaceneHus 8 Ype3BblUaHbIX CUMYAYUSX.

[Ipu mepexone nHa @OOII He B mepBBId Toa M3YYeHHUs y4eOHOTO IMpeAMeTa Ha COOTBETCTBYIOIIEM
ypOBHE 00111er0 00pa3oBaHUsl HEOOXOIUMO MPETyCMOTPETh O0COOBI MOPAIOK y4eOHOIr0 NMVIAHMPOBAHUS
(mepexoaHbIN TePUoI).



[Tporpammoii yuebHoro npeamera «Marematuka» U ¢eaepaabHbIM yUeOHBIM IUIAHOM, KaK B PaMKax
0a30BOro ypoBHS, TaK U yIJIyOJEHHOTO YPOBHs, IPEIYCMOTPEHO BBEJEHHUE B 7-9 Kilaccax HOBOI'O yu4eOHOTro
kypca «BeposatHocts u cratuctukay. @OII OOO omnpeneneHo BBEIEHUE AAHHOTO Kypca C BBIIEICHHEM
COOTBETCTBYIOLIETO Ui M3y4yeHHMs Yy4eOHOro BpeMeHM HauMHas ¢ 7 kijacca. YroObl oOecrneuuTsb
peanmzanuio TpedoBanuii @I'OC ocHOBHOTO 001IeT0 00pa30BaHUs yJauuMucsa 8 U 9 KIaccoB, OBJIAJICHUE
nporpaMMoil yueOHoro kypca «BeposTHOCTh M CTATHUCTHKa» I€J1eCO00pa3HO OpraHu30BaTh B paMKax
yuebHOTO Kypca «Anrebpa», UIs Yero CcleayeT A00aBHTh B HErO BEPOSTHOCTHO-CTATHCTUYECKOE
CoJiepKaHue, IMPelyCMOTPEHHOE MPOrpaMMOM K M3Y4YEHHIO B HACTOSIUMH M MPEALIECTBYIOIIUE TOJbI
o0y4eHus, a TakxKe J00aBUTh OJIMH Yac B yUE€OHBIH IJIaH.

Takum o0pa3zom, Ha uM3ydyeHHe yueOHOro mpeamera «AJreopa» B 8-9 kiaaccax orBoautTcs 272
yaca: B 8 ki1acce — 136 yacoB (4 yaca B Heaes10), B 9 kiaacce — 136 yacoB (4 yaca B HeJ1eJ10).

B coBpemeHHOM 1LH(POBOM MHUpPE BEPOSTHOCTb U CTATUCTHKA IPUOOpETaroT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKHM 3pEHHs TPAKTHUYECKUX MPHIOKEHHHA, TaKk M HMX poOId B 00pa3oBaHuUW,
HE00XO0MMOM KaKJoMy uesioBeKy. Bo3pacraer umcio mpodeccuii, Ipu OBIaJJeHUH KOTOPbIMU TpeOyeTcs
Xopomrass 6a3oBas MOATOTOBKAa B 00JAacTH BEPOSTHOCTH M CTATHCTUKM, Takas IOJArOTOBKA Ba)KHA JUIS
IIPOAOIKEHUs 00pa30BaHUs U 11l YCHEIHONW IpOo(ecCHOHaIbHOM Kapbepsbl.

Kaxxpiif yenoBek MOCTOSSHHO NMPUHUMAET PELIEHUS Ha OCHOBE MMEIOUIMXCS Y HEro JaHHBbIX. A s
00OCHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSAX HEOCTAaTKa WK U30bITKA MH(OpMauu He00X0AUMO B TOM
YHCIIe XOPOIIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIIICHHE.

VIMeHHO MOATOMY OCTPO BCTaja HEOOXOAMMOCTh C(OPMHUPOBATh y 00yUaIOUIUXCS (PYHKLIHNOHATIbHYIO
IPaMOTHOCTh, BKJIIOYAIONIYIO B ce0sl B KQUeCTBE HEOTHEMIJIEMOM COCTABISIONICH YMEHHE BOCIPHHUMATH H
KPUTHYECKH aHAIM3UPOBAaTh HWH(POPMALMIO, MPEACTAaBIECHHYI0 B pa3IMyHbIX (opmax, HNOHUMATh
BEPOATHOCTHBI XapaKTep MHOTMX pPEAJbHBIX IPOLIECCOB M 3aBUCHUMOCTEH, MPOU3BOIUTH IMPOCTEHIINE
BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce€ ¢ OCHOBHBIMHU IPUHIUIIAMH cOOpa, aHaIu3a U IPEICTaBICHUS TaHHBIX
U3 PA3IMYHBIX cdep >XKU3HM OOIIecTBA M TOCyJapcTBa MPHOOIIAET OOydaroUMXCsi K OOIIECTBEHHBIM
uHTepecaM. M3ydyeHne OCHOB KOMOMHATOPUKM pa3BUBAET HABBIKM OpraHU3aluu mnepedopa U mojcuéTa
Yucaa BapMaHTOB, B TOM YHMCIIE B MPHUKIAJHBIX 33a7adyaX. 3HAKOMCTBO C OCHOBAMHU T€OPUHU TpadoB CO3/AET
MaTeMaTHuecKuil QyHaamMeHT JUisi (OpPMUPOBAHUS KOMIIETEHIMI B 00J1acTH MHGOPMATUKU U LU(POBBIX
TexHosorui. Ilpu mM3yyeHUM CTAaTUCTHKU U BEPOSTHOCTH OOOTAIAIOTCS IMPeJCTaBIEHHUs OOydarolIMXcs O
COBPEMEHHOM KapTHMHE MHUpPAa U METOAAX €ro HcCieqoBaHMs, (OpPMUPYETCS MOHMMAaHUE POJIM CTATUCTUKU
KaK HCTOYHMKA COLIMATBHO 3HAUUMON MH(OPMAIIUH U 3aKJIAABIBAIOTCSI OCHOBBI BEPOSTHOCTHOI'O MBIIIIJICHHUS.

B cooTBeTcTBHM C JaHHBIMU LIETISIMH B CTPYKType IMporpaMMmbl yueOHOro kypca «BepostHOCTh u
CTaTUCTHKa» OCHOBHOIO OOIEro oOpa30BaHUsS BBIJENEHBI CIEAYIOUINE COJAepKaTeIbHO-METOJUUECKUE
muann:  «[IpencraBineHre JaHHBIX M ONMcaTelbHas CTaTHCTHKa», «BeposTHOCTB», «DIeMEHTHI
KOMOMHATOpUKH», «BBeieHne B TeOpuIo IrpadoBy.

Copepxanne nuHuu «lIpeacraBieHue JaHHBIX U OMMCATEIbHAsl CTATUCTHKA» CIIY)KMT OCHOBOM JUIS
¢dbopMHpOBaHHS HAaBBIKOB paboOThl ¢ HH(OpManuMel: OT 4YTeHHs M MHTEpIpeTanuu HHQOpMaIu,
MIPEACTaBICHHON B TaOJIMIIAaX, HA AuarpaMMax M rpadukax, 10 cOopa, MpeJACTaBICHUS M aHATN3a JaHHBIX C
UCTOJb30BAHUEM CTAaTHCTUYECKUX XapaKTePUCTHK CpPEAHHMX U paccerBaHusa. PaboTas ¢ JaHHBIMH,
oOyyaroluecsi y4yaTcsi CUMTHIBAaTb M HMHTEPIPETUPOBATH JlaHHBIC, BBIIBUraTh, ApryMEHTHUPOBAaTh H
KPUTHUKOBaTh MPOCTEHIINE TUIOTE3bl, Pa3MBIIUIATh HaJ (aKTOpPaMH, BBI3BIBAIOIIMMHU H3MEHUUBOCTh, U
OLICHMBATh UX BIIMSHUE Ha pacCMaTpUBAaEMble BETUYHHBI U IPOLIECCHI.

WHTynTHBHOE NpPENCTaBICHUE O CIy4allHOM W3MEHYMBOCTH, HCCIIEOBAaHUE 3aKOHOMEPHOCTEH U
TEHJICHIINY CTAHOBUTCSI MOTUBUPYIOIIEW OCHOBOM ISl U3YYEHUS] TEOPUH BEPOATHOCTEN. bobioe 3HaueHne
UMEIOT MPaKTUYECKHE 3aJaHHsl, B YACTHOCTH OIIBITHI C KJIACCHYECKMMHU BEPOSTHOCTHBIMHU MOJICIISIMU.

[TonsiTHe BEpOSATHOCTHM BBOJUTCS Kak Mepa MpaBAononoous ciydaiiHoro coOwitud. [Ipu m3yuenun
y4eOHOro Kypca oOydaroliyecs 3HAKOMATCS C TMPOCTEHIIMMH METOJaMH BBIYHMCICHUS BEPOSTHOCTEH B
CIIy4allHbIX OSKCIIEPUMEHTaX C PAaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU HCXOJAaMH, BEpPOSITHOCTHBIMU
3aKOHaMHM, TIO3BOJISIFOIIMMH CTaBUTh U PelIaTh OoJiee CIoXKHbIE 3a1a4l. B yueOHbIi Kypc BXOIAT HadalbHbIe
IPEJCTABICHUS O CIIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCYHIECTBISICTCS 3HAKOMCTBO OOYYalOMIMXCSl C MHOXXECTBAMH U
OCHOBHBIMH OIEpALUsAMH HaJ MHOXXECTBAaMM, PAaCCMAaTPUBAIOTCS IMPHUMEPHI MPUMEHEHHs IS PELICHHS
3ajJay, a TaKXKe UCIOJIb30BAaHUS B IPYTHX MaTEMaTUYECKUX Kypcax M yUeOHbIX IIPeIMeTax.



COJAEPKAHUE OBYYEHUA
7 KJIACC

[IpencraBnenre AaHHBIX B BHUAE TaONWI, auarpamMM, rpadukoB. 3amoidHEHHE TAaONWI], YTEHUE U
MMOCTPOSHUE qUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX). UTeHHE Tpa)uKOB peaIbHBIX MPOIECCOB.
N3Bneuenne napopmanmu U3 quarpamMm | TaOJIUIL, UCTIOIH30BAHUE U UHTEPIIPETAIHS TAHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpeAHee apudmeruyeckoe, MeauaHa, pa3Mmax, HauOolbliee U
HauMEHbBIIIee 3HAYEHUS Ha0Opa YHCIOBBIX TaHHBIX. [[puMepsl CllydaiiHON H3MEHYHBOCTH.

CrnydaiiHpld SKCHepUMEHT (OIBIT) M Ciy4aiiHoe coObiTHe. BepostHocth u  4acrota. Poub
MaJIOBEPOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHII B Mpupojae U B oOmiecTBe. MOHETa M UTpaTbHAS
KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Cremenb BepmmHBL. Ywnciao pébep W CyMmapHash CTENEHb BEPIIHH.
[IpeacraBnenue o cBszHoctu rpada. Llemn m nmknel. [lytm B rpadax. O6xon rpada (3inepoB MyTh).
[IpencraBnenne 06 opueHTHPOBAaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

8 KJIACC

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, UarpaMM, rpadukos.

MHOK€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Ornepaluu HaJl MHOXXECTBAaMHU: OOBEIUHEHUE,
nepeceueHue, aomnoiaHeHue. CBONCTBa onepauuii HaJl MHOYKECTBAMU: IEPEMECTUTENILHOE, COUETaTeNIbHOE,
pacrpeenuTeNbHOe, BKIoYeHH. Vcnonp30Banne rpaduuecKoro NpeAcTaBICHNUs MHOKECTB IS OMUCAHUS
peasbHBIX MTPOLECCOB U ABJICHUMN, IIPU PEIICHUH 3a1au.

W3mepenue paccenBaHusl JIaHHBIX. Jlucnepcus M CTaHJApTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.
Jluarpamma pacceuBaHUsL.

DneMeHTapHbIE COOBITHS cay4aiiHOro omnbiTa. Ciydaiineie coObITHS. BeposaTHocTu coObITHiA. ONBITH €
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU cOObITUAMU. CiydaiiHblii BbIOOpP. CBsI3b MEXJy MaJOBEPOSTHBIMU U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTb IIYTH, CYLIECTBOBAHME BHCSAYEH BEPIIMHBI, CBS3b
MEX/1y YHMCJIOM BepIIMH U unciaoM pédep. [IpaBuno ymHoxenus. Pemenne 3aiad ¢ momouisio rpagos.

[IpotuBomnonoxHusle coObiTus. Juarpamma Oitnepa. OObeAMHEHHWE U TEpeceyeHHe COOBITHH.
HecoBmectHbie coObiTus. @Dopmysna CIOXKEHHS BEpOATHOCTEH. YcCIoOBHasi BepoATHOCTb. llpaBuio
ymHOxeHUs. He3zaBucumble coOwitust. [IpencraBnenue skcrepuMeHTa B BHUJE JepeBa. Perienue 3amad Ha
HaxO0’KJICHUE BEPOSTHOCTEH C MOMOIIBIO JIEPEeBa CIYYaiiHOTO IKCIIEPUMEHTA, IUarpamm Jidiepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BHUJE TaOJMIl, JuarpaMm, rpadukoB, HHTEpHpeTalus JaHHbIX. UTeHue u
MOCTPOEHUE TAabNIUL, TUarpaMm, rpaguKoB MO PeaTbHBIM JaHHBIM.

[lepectanoBku u paxtopuan. Coueranus u yucio coueranuil. Tpeyrompuuk Ilackans. Pemenune 3agau
C MCTI0JIb30BaHHEM KOMOMHATOPHKHU.

I'eomerpuueckast BeposTHOCTb. CityuaiiHbIi BEIOOp TOYKU U3 (UTYpHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3
IYTH OKPY>KHOCTH.

Hcneiranne. Yenex n Heynaya. Cepust McnibITaHui 10 nepBoro ycrnexa. Cepus ucneltanuil beprymnm.
BepositHoCTH cOOBITHI B cepuu HcTibITaHUN bepHyiu.

CrnyuaiiHas BeJIMUMHA U paclpeieiieHUE BEPOSTHOCTEH. MareMaTH4ecKoe OKUIaHWE U JUCIEPCUs.
[Ipumepbl MaTeMaTHYECKOTO OXKHUJAHUS KaK TEOPETHYECKOr0 CpPEJHEro 3HAYEHHUS  BEJIUYMHBI.
MatemaTuueckoe OXKHIaHUE W AUCIEPCUs CIydailHOW BEIMYMHBI «UUCIO YCIEXOB B CEPUU HCIIBITAHUN
beprymm».

[TonsaTtue o 3akoHe GombIIuX unceln. M3MepeHue BeposTHOCTEN ¢ MOMOIIBIO YacToT. Ponb 1 3HaueHue
3aKOHa OOJIBIIMX YUCEN B IPUPOJC U OOIICCTRE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE OCHOBHOT'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS IpPOrpaMMbl y4eOHOTO Kypca «BeposSTHOCTh U CTaTUCTHKA»
XapaKTepU3yIOTCSL:

1) maTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IMPOLIJIOMY M HAcTOSIIEMY POCCHUHCKONM MaTeMAaTHKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHHUSM POCCUHCKUX MaTEMaTUKOB M POCCUHCKONW MAaTeMAaTHYE€CKOM IIKOJIbI, K
MCIOJIB30BAHUIO ATUX JOCTHXKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxjiaHCcKoe U T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIITOJHEHUIO 00S3aHHOCTEH TPaKIaHUHA U PealIn3alliy ero MpaB, MPEACTABICHHEM O
MaTEeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP IPaKTaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYKICHHIO STUYECKHUX MPOOIIEM, CBI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAHMEM Ba)XXHOCTU MOPAIBHO-3TUYECKUX
IIPUHLIMIIOB B AESTEILHOCTU YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE ydyacTHE B pELIEHUU [PAKTUYECKMX 3a7ad  MaTeMaTH4YeCcKOu
HaMpPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMaTHYE€CKOr0 00pa30BaHUs Ha MPOTSIKEHUH BCEH MKUZHU IS
yCIIENIHOHM POo(eCCHOHATBPHON NEeSITEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM HWHAMBHUAYAIbHON TpaekTopuu oOpa3oBaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00ILIECTBEHHBIX IOTPEOHOCTE;

4) >cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETHUYECKOMY BOCIPHATHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peleHU, PacCyKAEHUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MTO3HAHUSA:

OpUEHTAIMel B ACSITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MPUPOAbI U OOLIeCTBa, TOHUMaHUEM MAaTEMaTHMUECKONM HAayKH Kak
ceprl 4eTOBEYECKON [eATENbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTU JJIsl Pa3sBUTHs LUBUIN3ALUY,
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU W MaTEeMaTHYeCKOM KyJIbTypoll Kak CpeACTBOM IIO3HAHUS MHpa,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMHU HCCIIE0BATENbCKON AESITEIbHOCTH;

6) d¢usnueckoe BocnuTaHHMe, (OPMHMpPOBaHHE KYJbTYPbl 310pOBbSi M 3MOLHMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pOBbs, BEIACHMUS 3J0POBOTO
oOpasza >kM3HH (310pOBOE MUTaHUE, COATAaHCUPOBAHHBINA PEKUM 3aHSITUN U OTIBIXA, peryisipHas Gu3ndeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUU, IPU3HAHUEM CBOETO INpaBa Ha OMMOKY U TaKOIro
K€e IpaBa Jpyroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHeHTaIel Ha MPUMEHEHNEe MaTeMaTUUYeCKUX 3HAaHUM A peleHus 3aja4d B 00J1acTH COXPaHHOCTH
OKpY>Karolllel cpeibl, MIaHUPOBAHUS MIOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUN JUIsl OKpY>KaroIen
Cpezbl, 0CO3HAaHUEM ITI00ATBHOT0 XapaKkTepa SKOJOTHUECKUX MPoOIeM U MyTel ux pereHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUSAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSX HEONPEAECIEHHOCTH, MOBBILIEHUID YPOBHSI CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESTebHOCTb, B TOM YHCJIE€ YMEHUE YUUThCA Yy APYTUX JIOIEH,
MpHOOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OTbITA IPYTHX;

HE00XOIMMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHUM, B TOM yucie (GOpPMYyIUPOBATH UIEH, MOHSITHUS,
TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATH NE(UIIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMI0, BOCHPUHUMATh CTPECCOBYIO CUTYaAIlMIO Kak
BBI30B, TPEOYIOMINIA KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAEMble pPElIeHUs U ACUCTBUS, GOPMYIUPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS



ba3oBble JlorHyecKkue 1eHcTBHUA:

® BBLISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTeMaTUYeCKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXIy MOHATHSAMH, POpPMYIHPOBATH ONpPEAETCHHs MOHATHI, YCTaHABIMBATh CYLIECTBEHHBIN
MPU3HAK KJIacCU(PUKALIMU, OCHOBAHHUS I 0000IICHUS M CPABHEHUSI, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

® BOCIPUHHMMATh, (OpPMYIHpPOBaTh M  MPeoOpa3oBBIBATh  CYXKJIEHUS:  YTBEPIUTENbHbIE U
OTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBISIBJIAITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOpEUUs B (PaKTax, JAHHBIX,
HAOJIOACHUAX U YTBEPKACHUAX, IPEJIaraTh KPUTEPUU JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;

e le/IaTh  BBIBOABI C  HCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEIYKTUBHBIX W  HMHIYKTHUBHBIX
YMO3aK/I4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTUH;

® pa30upaTh J10Ka3aTeIbCTBA MaTEMaTHUYECKUX YTBEPKIECHUHN (IIPsIMbIE U OT IPOTUBHOTO), MPOBOIUTH
CaMOCTOSITENIFHO HECIIOJKHBIE JI0Ka3aTelbCTBA MaTeMaTHdecKux (haKToOB, BbICTpauBaTh apryMEHTalUIo,
MPUBOAUTH IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BLIOMpATh CIOCOO pelieHust yd4eOHOM 3afaud (CpaBHHBATh HECKOJIbKO BapHAaHTOB pEIICHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eliCTBUS:

® [CII0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYITUPOBATH BOMPOCHI,
¢bukcupyoomume MNpoTUBOpPEUHE, MPOOJIeMy, CaMOCTOSTENbHO YyCTAaHABIMBaTh KMCKOMOE U JaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [[POBOJIUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY HECIOXHBIA HSKCIEPUMEHT, HEOOJbIIOe
UCCIIEIOBAaHUE [0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTH4ecKOTO OOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

® CaMOCTOSITENIBHO  (POpPMYIMpPOBaTh OO0OOIIEHHS U BBIBOABI 10 pe3ylibTaTaM MPOBEAEHHOTO
HAONIO/IEHUsI, MCCIEAOBAaHUSA, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3YyJlbTaTOB, BBIBOJOB H
00001IeHMIT;

® [[POTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIEcCa, a TAKXKE BBIIBUraTh MPEATOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

® BBISIBJISITH HEJOCTATOYHOCTh M M30BITOUHOCTh MH(POPMAINH, JAAHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3a]1a4u;

® BEIOMpATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HMH(OPMALMIO Pa3IHUHBIX
BUJIOB U (DOPM MpeCcTaBICHUS;

e BEIOMpaTh (HOpMy NpeAcTaBieHUs MH(OpPMALMM U WIUIIOCTPUPOBATH pEILIaeMble 3aJaud CXeMaMH,
auarpamMMmaMM, HHOM rpadukoil 1 MX KOMOMHALMSIMY;

® OIICHMBATh HAAE&KHOCT HHPOpPMAIIMM 1O KPUTEPHUSAM, TMPEATOKEHHBIM  YUHUTEIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITETBHO.

KoMMmyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

® BOCIIPUHUMATh U (POPMYNIHUPOBATh CYXJACHHUS B COOTBETCTBHH C YCIOBHSIMH M IIENSMU OOIIEHUS,
SICHO, TOYHO, T'PAMOTHO BBIPAXKAThb CBOK TOYKY 3pEHHMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh
MOSCHEHUS 110 X0y PEUICHHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYEHHBIA PE3yJIbTaT;

®B XO07i¢ OOCYXICHHS 33J]aBaTh BOMPOCHI IO CYIIECTBY O0CYXIaeMOU TeMbI, MPOOIEMBI, perIaeMoi
3a7a4M, BBICKA3bIBATh WJICH, HAIIEJICHHBIE HA MOUCK PELICHHS], COTOCTABIIATh CBOU CYXIEHHUS C CYKACHUSIMU
JIPYTUX YYaCTHHUKOB JHANOra, OOHApYXHBaTh pazlU4YMe W CXOJACTBO TO3UIIHHA, B KOPPEKTHOU (opme
(GbopMynHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

®[IPE/ICTABIATh  PE3YJbTaThl PEHICHUS]  3aJayd, OKCIEPUMEHTA, HCCIEIOBAHUA, IPOEKTA,
CaMOCTOSITENTLHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4Y€TOM 3a7ad MPE3CHTAlMd W OCOOCHHOCTEH
ayIUTOPHH;

® IOHUMATh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIMBUIYaTbHOW pabOTHI MPHU PEUICHUH
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

® IPUHUMATH 11€JIb COBMECTHOM JACSATEIHHOCTH, IUIAHHPOBATH OPTaHU3AIMIO COBMECTHOW pPaOOTHI,
pacrmpenensaTh BHABI padoT, JOTOBAPUBATHCS, 00CYKAAaTh MPOIECC U PE3YNIbTAT PadOTHI, 0000IIaTh MHEHUS
HECKOIBKMX JIIOJICH;



® y4acTBOBATh B TPYNIOBBIX (opMax paboTsl (00CyxeHusl, 0OMEH MHEHHSIMHU, MO3TOBbIE IITYPMBI U
JpYyTHUE), BBITOIHATH CBOIO YaCTh paOOTHl M KOOPIUHUPOBATH CBOU ACUCTBUS C JPYTUMH WICHAMH KOMAaH]IbI,
OLIEHUBAaTh Ka4eCTBO CBOErO BKJaJa B OOIIMHA MPOIYKT MO KPUTEPHUSIM, COPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMOJICHCTBUS.

PeryiasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anmus:

® CaMOCTOSITENIBHO COCTAaBJIATh IUIaH, JITOPUTM pPElICHMs 33/1a4l (UM €ro 4acTh), BHIOMPATh CIIOCOO
pelieHrus ¢ Y4ETOM HMEIOIIUXCSl PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M
KOPPEKTHPOBATh BapUAHTHI PEIIeHU ¢ y4éTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

®BIAJICTh CIOCOOAMHM  CaMOTPOBEPKH, CAMOKOHTpOJISI Ipollecca | pe3ylibTara pPemeHUs
MaTeMaTUUYeCKOH 3a1a49u;

® [IPEJBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 33]1a4l, BHOCUTh KOPPEKTHUBBI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAJACHHBIX OIMOOK, BHISIBICHHBIX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3yJbTaTa JEATEIBHOCTH MOCTABICHHOW €M M YCIOBUAM, OOBSCHSTH
MPUYMHBI JOCTUKEHHUSI WM HEJAOCTH)KCHUS IeNIM, HAXOJIUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K xonity 00yuenus B 7 kjiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

Uurate uHGOpMAIUIO, PEACTABICHHYIO B Ta0/INIIaX, HA AUarpaMMax, MPeICTaBIIsATh JaHHBIE B BUJC
TaOJUII, CTPOUTH AUArPAMMBI (CTOJIOUKOBBIE (CTOIOUATHIE) U KPYTOBBIC) 110 MaCCHBAM 3HAYCHH.

OnuceiBaTh U UHTEPIPETUPOBATH PEaJbHbIE UMCIIOBBIC JAHHBIC, NPEJICTABICHHbIE B Ta0IMIAX, Ha
auarpammax, rpadukax.

Hcnonb30Bath sl OMUCAHUSI JaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKH: CpefHee apupMeTHYecKoe,
MearaHa, Hauboblllee 1 HAMMEHbIIee 3HaUEeHUs, pa3Max.

HNmets mpenctaBieHHe O CIy4ailHOM W3MEHYMBOCTM Ha MpHUMepax IeH, (PU3MYEeCKHX BEIUYUH,
AHTPOIOMETPUUECKUX JaHHBIX, UMETh MPEACTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

K koHIly 00yueHus B 8 kjacce 00y4aroImuiics MoyuuT caelyromue NpeIMeTHbIE pe3yabTaThl:

W3Bnekarb u mnpeoOpa3oBbeiBaTh WHGOPMALMIO, MPEACTABIEHHYI0 B BHJE TaONWll, AUATPAMM,
rpaduKoB, MPEACTABIATH JaHHbIE B BUJIE TAOIUII, AMAarpaMm, rpaukoB.

OnuceiBaTh JaHHbIE C TIOMOIIbIO CTATUCTUYECKUX IIOKa3aTeleil: CpeaHuX 3HAuYeHUu Hu Mep
pacceuBaHus (pa3Max, JUCTIEPCUs U CTaHAAPTHOE OTKIIOHEHUE).

HaxomuTh 4acToThl YHCIOBBIX 3HAYEHUN M YacTOThl COOBITHI, B TOM YHCJIE IO pe3ysbTaTaM
MU3MEpeHUil 1 HaOII0IeHUH.

HaxoauTh BEpOSITHOCTH CIy4allHbIX COOBITHUI B OMbITaX, 3Hasi BEPOSITHOCTH JIEMEHTAapHBIX COOBITUH,
B TOM YHCJIE B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH.

Ucnons3oBarhk rpaduueckue MOJEIH: JEPEBO CIy4aHOTO JKCIIEPUMEHTA, Juarpammbl Dilepa,
YKCIIOBas MpsAMasl.

OnepupoBaTh MOHATUSMU: MHOXECTBO, MOJIMHO)KECTBO, BBIMOJHATH ONEpAlMd HaJ MHOXKECTBaMHU:
o0bEeIUHEHNE, IepeceyeHre, JOMOJIHEHHE, MEePEUnCHIATh JJIEMEHThl MHOXKECTB, NPHUMEHSTh CBOMCTBa
MHO>KECTB.

Hcnonb3oBare rpaduyeckoe MpeiCcTaBIeHHe MHOXKECTB W CBs3ed MEXIy HHUMH IS ONHUCAHUSA
MIPOLIECCOB U ABJIEHUH, B TOM UHKCJIE MIPU PELICHUH 3a/1a4 U3 IPYrUX yueOHBIX MPEIMETOB U KypCOB.

K koHIty 00yueHus B 9 kjacce 00yJaromuiics MoIyquT CaelyIolue NpeIMETHbIE Pe3yIbTaThl:

W3Bnekars u npeoOpa3oBeIBaTh WH(OPMALINIO, MPEICTABICHHYIO B Pa3IMYHBIX HCTOUYHUKAX B BUJE
TabIuIl, IUarpamm, rpaduKoB, MPeICTaBIATh JaHHBIE B BUJIE TaOIUL], TMarpaMm, rpauKoB.

Pemarp 3agaun  opraHM3oBaHHBIM IepeOOpPOM BapHaHTOB, a TakXkKe€ C HCIOJb30BaHUEM
KOMOWHATOPHBIX MPAaBUII U METOJIOB.

Hcnonb30BaTh omnucaTeNbHbIE XapaKTEPUCTHUKU JJII MACCHBOB YHCJIOBBIX JAHHBIX, B TOM YHCIE
CPEIHUE 3HAYECHUS U MEPHI PACCEUBAHUS.

Haxomuth 9acToThl 3HAaY€HMH M YacTOTHl COOBITHS, B TOM WYHCJIE IOJB3YSICh pe3ysibTaTaMu
MPOBEIEHHBIX H3MEPEHUN U HAOTIOICHUIA.



HaxomuTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B HM3YYEHHBIX OIBITaX, B TOM YHUCIIE B OIBITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH, B CEpUAX MCIBITAHUNA J0 MEPBOTrO yCIexa, B CEpHsiX
ucnelTaHui bepHyu.

Nmets npeacraBiaeHue o ciydailHOW BEJIMYMHE U O PaCIpeiesIEHUN BEPOSITHOCTEM.

Nwmets mpencraBieHre O 3aKOHE OOJIBIIMX YHUCEN KaK O MPOSBJICHUU 3aKOHOMEPHOCTH B CIy4yalHOM
M3MEHYUBOCTH U O POJIU 3aKOHA OOJIBIINX YHCEI B IPUPOJIE U OOIIeCTBE.



TeMaTnuyeckoe IIAHUPOBAHME.
7 riacce
B pamxkax peanuzayuu moodyna «lllkonvuwviit ypox» IlIpozpammel eocnumanun 3aniaHuposansl ypoKu
Ne63, 102

Ne ni/m | Tema ypoka ‘ KoJu-Bo yacos
IToBTOpenue (2 yaca)
1 CrnoskeHue ¥ BBIYMTAHNE NOJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCET 1
2 YMHOXKEHUE U JeJIeHHE NOJOXKHUTEIbHBIX U OTPULIATEIbHbBIX YHCEI 1
Boipakenus, ToxaecTsa, ypapuenus (18 yacos)
3 UuncioBble BEIPAKEHUS 1
4 BripakeHus ¢ nepeMeHHBIMH 1
S) CpaBHEHHUE 3HAUEHUH BbIPAKEHUM 1
67 CBolicTBa JEUCTBUN HAJ YHUCIAMUA 2
8-10 | ToxnectBa. ToxxaecTBeHHBIE TPe0OPa30BAHUS BHIPAKCHHUN 3
11 KonTtpoJubnas padora Nel «IlpeoGpa3oBanue BbIpaKeHHiI» 1
12 YpaBHEHUE U €ro KOpHU 1
13-14 | JIuneiiHOE ypaBHEHHUE C OJTHON EPEMEHHOM 2
15-16 | Pemenue 3ama4 ¢ HOMONIbIO ypaBHEHUI 2
17 Cpennee apudmMeTnieckoe, pa3Max ¥ MoJia 1
18-19 | Menmnana Kak CTaTUCTHYECKAsl XapaKTePHUCTHUKA 2
20 KonTtpoJsbHasi padora Ne 2 «YpaBHeHHUsI ¢ 0IHOM NepeMeHHO» 1
®yukuum (12 yacos)
21 Uro Takoe QpyHKIHA 1
22 Beruncnenne 3HaueHni QyHKIHI 110 hopmyIie 1
23-24 | I'paduk pyHkuuun 2
25-26 | [Ipsimas nponopuHOHAIBHOCTH U €€ rpaduK 2
27-28 | Jluneiinas GyHKIUA U ee rpadux 2
29-31 | B3aumMHoe pacroyiokeHre rpaMKoB JUHEWHBIX (YHKIHII 3
32 KonTpoJsbHas padora Ne 3 «JIuneiinas pyHKuus U ee rpadpur» 1
Crenenb ¢ HaTypaJbHBIM NoKa3aTeaeM (12 yacoB)
33-34 | OnpeneneHne CTENICHHU ¢ HATYPAJILHBIM ITOKa3aTelIeM 2
35-36 | YMHOXEHHUE U IeJIEHUE CTEIIEHEN 2
37-38 | Bo3BeneHne B cTENEHb MPOU3BEICHHS U CTENICHH 2
39 OJHOWIEH M €T0 CTaHJAAPTHBIA BH/T 1
40-41 | YMHOXeHHE OOHOWIEHOB. Bo3BeneHne ofHOWIEHA B CTEIIEHD 2
42-43 | dyukuuu y = x2 uy = x> u ux rpaduku 2
44 KonTtpoJuabHas padora Ne 4 «CteneHb ¢ HATYpaJbHbIM IOKa3aTeJaeM» 1
MHuorouJiensbl (18 yacos)
45-46 | MHOro4seH 1 ero CTaHAapTHBINA BUJT 2
47-48 | CrnoxeHue ¥ BEBIYUTAHNE MHOTOYWICHOB 2
49-51 | YMHOXEHHE 0JTHOWIEHA Ha MHOTOWJICH 3
52-54 | BeiHecenue o01mero MHOKHUTEIS 32 CKOOKH 3
55 KonTtpoJuabsnas padora Ne 5 «Cymma, pa3HOCTH MHOTO4JICHOB 1
56-58 | YMHOXeHHe MHOTOWIEHa HA MHOTOWICH 3
59-61 | PaznmoxeHre MHOTOWIEHA HA MHOXKUTEIN CIIOCOOOM TPYIIITUPOBKH 3
62 KonTtpoJsabHas padora Ne 6 «IIpousBeneHne MHOTO4JICHOBY» 1
63 Mamemamuuecxkan ucpa ""Kozoa-mo ecé nauunanocn"” 1
DopmyJibl COKPAIEHHOT0 YMHOKeHHs (20 yacoB)
64-66 | Bo3Benenne B KBaJpaT CyMMBI H Pa3HOCTH JIBYX BBIPKCHHUN 3
67-68 | PaznoxxeHre Ha MHOXKUTENU ¢ OMOILBIO (POpMYIT KBaJipaTa CyMMBI U KBajipara 2
pa3HOCTH
69-70 | YMHOXeHHE pa3HOCTHU JIBYX BBIPRKEHUI HA UX CyMMY 2
71-73 | PaznoxxeHne pa3sHOCTH KBaJPAaTOB HA MHOXKUTEIIN 3




74 KonTtpouabsHas patora Ne 7 «@PopmMyJibl COKPAIICHHOT0 YMHOKEHHUI» 1
75-76 | PazynoxeHue Ha MHOXKHTEIIM CYMMBI U PA3HOCTH KyOOB 2
7778 | IIpeobpazoBaHue 1EJIOTO BBIPAKEHUS B MHOTOWICH 2
79-82 | [IpuMeHeHne pa3IMYHBIX CIIOCOOOB JIJIsl Pa3JIOKEHUS HA MHOKHUTEIN 4

83 KounrpoabHnas padora Ne 8 «IIpeod6pa3zoBaHus 1eJIbIX BbIPaKeHH 1

Cucrembl 1uHeliHbIX ypaBHeHui (12 yacoB)

84 YpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU 1
85-86 | I'paduk nuHEHHOTO YpaBHEHUS C IBYMs IEPEMEHHBIMH 2
87—88 | Cucrempl ABYX JTMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU 2
89-90 | Cnoco6 moacTtaHOBKH 2
91-92 | Cnocob cioxeHus 2
93-94 | Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHU 2

95 KonTtpoJuabHnasi padora Ne 9 «Cucrembl JIMHEHHBIX YPaBHEHHUI» 1

O600marmee nopropenue (8 yac)

96 YpaBHEHUS ¢ OJTHOW IEPEMEHHOM 1
97-98 | Pemenue 3a1a4 ¢ TOMOIIBIO YPaBHEHHUS 2

99 Jluneitnas Gynkuus 1

100 | CremeHb ¢ HATYPAITLHBIM ITOKA3aTEIIEM B €€ CBOMCTBA 1

101 | ®opMyIbl COKpaIIEHHOTO YMHOKEHUS 1

102 | Hepa "Mamemamuueckuii demexmueg'’ 1

8 knacc

B pamxkax peanuzayuu mooyna «lllkonsusiit ypox» Ilpozpammel éocnumanusn 3aniaHuposansl ypoKu
Ne54,102

Neni/nt Tema ypoka Koa-Bo

4acoB
ITosTOpenue (6 yacos)
1. DOpMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1
2. CucreMpl TMHEVHBIX YPaBHEHUN 1
3. [IpencraBnenne nanHbix. OnucaTenbHas CTATUCTHKA 1
4. Cayyaiinas u3smMeHunBocTh. CpeiHue YnciioBoro Habopa 1
5. Crnyyaitnble coObITHS. BEposITHOCTH U 4acTOTHI 1
6. Knaccrndeckne Moienu Teoprun BEPOSITHOCTEH: MOHETA U UTPATIbHAS KOCTh 1
PanuonanbHblie 1podM u ux cBoiicTBa (21 yac)

7. PanmonanbHbIe BBIpaXEHUS 1
8. PannoHanbHble BeIpaXeHus 1
Q. OcHoBHOE CBOMCTBO ipodu. CokpaiieHue qpooei 1
10. OcHoBHoOe cBo#icTBO Apodu. CokpainieHue apodei 1
11. CriokeHue ¥ BRIUMTaHUEe Ipo0ei ¢ OJIMHAKOBBIMH 3HAMEHATEIISIMU 1
12. Crno)keHue ¥ BRIYUTaHNE JpOo0eH C OTMHAKOBBIMH 3HAMEHATEISIMU 1
13. CrnoxeHue ¥ BlYUTaHHEe ApoOeil ¢ pa3HbIMH 3HAMEHATEISIMU 1
14. CrnosxeHue ¥ BIYUTaHKE ApoOel ¢ pa3HbIMU 3HaMEHATeNIMU 1
15. CroxeHue ¥ BhIYUTaHue Apo0eil ¢ pa3HbIMU 3HAMEHATEISIMU 1
16. Kourpoabnas padora Nel «PanuonanbHble podH U UX CBOHCTBA 1
17. YMmHoxeHue apobeii. Bo3enenue npobu B cTeneHb 1
18. YMmHoxeHue apobeii. Bo3enenue npobu B cTeneHb 1
19. Jlenenue npoGeit 1
20. Jlenenue npoOGeit 1
21. [IpeoOpa3oBaHye pallMOHAIBHBIX BHIPAKEHUN 1
22. ITpeoOpa3oBaHue paliMOHAIBHBIX BBIPAXKEHUN 1
23. ITpeoOpa3oBaHne parOHATEHBIX BRIPAKCHHN 1
24, Oynknusa y = k/xu ee rpadux 1




25. Oynknua y = k/xu ee rpadpux 1
26. Oynknusa y = k/xu ee rpadpux 1
217. Kontpoabnas padora Ne2 «IIpeo6pa3zoBaHue paliuOHAJIbHBIX BhIPAsKEeHHI» 1
OnucaresbHas craTucTuka. PaccemBanue naHHbIX (44)
28. OTKIJIOHEHU 1
29. Jlucniepcust uncnoBoro Habopa 1
30. CraHgapTHOE OTKJIOHEHUE YUCIOBOTO Habopa 1
31. JlnarpaMMbl paccerBaHus 1
Ksaaparnbie kopau (18 yacoB)
32. PanmonansHble yncia 1
33. WpparmonanbHbIe Yynciia 1
34. KBanparuplii KopeHb. AprdMETHUECKHUI KBaIpaTHBI KOPEHb 1
35. KBanparuplii KopeHb. AprudMETHUECKHUI KBaIpaTHBI KOPEHb 1
36. YpaBHeHME BUJA X% = a 1
37. Haxoxxaerne npubamKeHHbIX 3HAYCHUH KBaAPATHOTO KOPHS 1
38. dyukuus y = /x u ee rpaduk 1
39. ®yuknusa y = /x u ee rpaduk 1
40. KBanpaTHblil KOpEHb U3 IPOU3BEACHUS U ApoOU 1
41. KBanparHbplli KOpEHb U3 CTCTICHH 1
42. KBagpaTHblli KOPEHb U3 CTENICHU 1
43. KonrpoJubHas padora Ne 3 «KKBagpaTHbie KOpHH» 1
44, Brinecenue 00111ero MHOKUTEINS 3a 3HaK KOpHs. BHeceHne MHOXKUTENS 0T 3HaK 1
KOpHs
45. Brinecenue o01iero MHOKUTENS 3a 3HaK KOpHsl. BHeceHne MHOXKUTENS [O]] 3HAK 1
KOpHS
46. [IpeoOpazoBaHye BRIpaXEHUN, COIEPKAIIMX KBAAPATHBIC KOPHU 1
47. ITpeoOpa3oBaHne BRIpAXKEHHIA, COACPIKAIINX KBAJAPATHBIE KOPHH 1
48. ITpumeHeHHne CBOWCTB apu(METHUYECKOTO KOPHS 1
49. KonTtpoabnas pa6ora Ne 4 «IlpumeHenue cBoiicTB apugMeTH4eCKOro 1
KBaJPaTHOI0 KOPHsD)
BeposiTHOCTB ci1y4aiiHOro co0bITHS (6 YacoB)
50. OnemeHTapHble coObITUs. CiryyaiiHble COOBITHS 1
51. bnaronpusTcTByomue 31eMeHTapHble coObITHs. BeposTHOCTH coObITHI 1
52. brnaronpusitcTBytonme anemMeHTapHble coObITHsI. BeposiTHOCTH cOOBITHI 1
53. OnbITH C pABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COObITUSMU. CitydaliHbIN BBIOOD 1
o4. OnbITHI ¢ pAaBHOBO3MOXHBIMHU AJIEMEHTapHBIMU cOOBITUAMU. CydaiiHbIil BEIOOD 1
55. KonTtpoabsnas padora NeS «CraTucruka. BepossTHOCTH CiIy4aiiHOIO 1
COOBITHSD)
Ksagparnbie ypaBHenus (24 yaca)
56. Omnpenenenue KBapaTHOrO ypaBHeHusl. HemoHble KBaipaTHbIE YpaBHEHUS 1
S7. Omnpenenenne KBaJpaTHOTO ypaBHeHHUs. HenomHble KBaipaTHBIE YpaBHEHHS 1
58. dopmysa KOpHEH KBapaTHOTO YpaBHEHUS 1
59. dopMyna KOpHEW KBapaTHOTO YpaBHEHHUs 1
60. dopmysa KOpHEN KBaPATHOTO YPaBHEHMSI 1
61. dopMyna KOpHEHW KBapaTHOTO YpaBHEHHUs 1
62. Penrenue 3a1a4 ¢ mOMOIBIO KBAaJAPATHBIX YPaBHEHUH 1
63. Pemrenue 3a1a4 ¢ TOMOIIBIO KBA/IPATHBIX YPaBHEHUH 1
64. Pemrenne 3a1a4 ¢ TOMOIIBIO KBAIPATHBIX YPaBHEHUN 1
65. Teopema Buera 1
66. KontpoabHasi padora Ne6 «KBagparHoe ypaBHEeHHE H €10 KOPHH 1
67. Ypoxk-urpa "Maremarudeckuii 60" 1
68. Perienue 1poOHBIX pallMOHATBHBIX YPaBHEHUH 1
69. Pemenue npoOHBIX parmOHAIBHBIX YPAaBHCHHM 1




70. Perienue 1poOHBIX pallMOHATBHBIX YPaBHEHUH 1

71. Pemenue npoOHBIX parmOHAIBHBIX YPAaBHCHUM 1

72. Pemenue 3a1a4 ¢ mOMOILIBIO PAlMOHAIIBHBIX YPABHEHUI 1

73. Pemrenne 3a1a4 ¢ TOMOIIBIO pallMOHAIBHBIX YPABHEHUN 1

74, Pemenue 3a1au ¢ TOMOIIBIO pallMOHATBHBIX YPAaBHECHUIN 1

75. Pemenue 3a1a4 ¢ MOMOLIBIO pallMOHAIbHBIX YPAaBHEHUN 1

76. YpaBHEHHUS ¢ TapaMeTpOM 1

77. YpaBHEHUS C MapaMETPOM 1

78. KourpoJsbHas padora Ne 7 «JIpoOHble paliMoHaIbHbIE YPABHEHHUD) 1
BBenenue B reopuio rpagos (4 yaca)

79. HepeBo 1

80. CBoiicTBa JiepeBa: €IMHCTBEHHOCTh IMYTH, CYLIECTBOBAHUE BUCAYEH BEPILIUHBL, 1
CBSI3b MY YHCJIOM BEPIIMH M YHCIOM pEOep

81. [IpaBuio yMHOXKEHUS 1

82. IIpaBmiio yMHOXKEHUS 1
HepaBencrTBa (26 yac)

83. UwucioBbie HEPaBEHCTBA 1

84. YucnoBele HEpaBEHCTBA 1

85. CBOICTBa YHUCIIOBBIX HEPABCHCTB 1

86. CBoiiCTBa YHCIOBBIX HEPABEHCTB 1

87. Crno>xeHue ¥ YMHOKEHHE YHCIOBBIX HEPABCHCTB 1

88. C0oXeHre ¥ YMHO)KEHUE YHCIIOBBIX HEPABEHCTB 1

89. [TorpentHocTh ¥ TOYHOCTH MPUOTMHKCHUS 1

90. [TorpentHocTh ¥ TOYHOCTH MPUOTMHKCHUS 1

91. KounrpoabHnas padora Ne§ «Unc/jioBble HEPABEHCTBA M UX CBOICTBAY 1

92. MHO0KECTBO, TOJIMHOKECTBO 1

93. Omnepanmu HaJl MHOXKECTBaMH: 00bEAMHEHHUE, IepECeUeHHE, TOTIOTHEHNE 1

94. Ilepeceuenue n 00beTMHEHNE MHOXKECTB 2

95. ITepeceuenme u 00bEIMHCHIE MHOYKECTB

96. CoiicTBa orepanuii HaJl MHOKECTBAMH: TIEPEMECTHTEIBHOE, COYETATEIEHOE,
pacrpeIeIUTeNIbHOE, BKIIYEHUS.

97. I'paduueckoe npencraBaeHne MHOKECTB

98. KonTtpoJuabsnas padora Ne 9 «MHoxkecTBaY

99. YnCI0BBIE TPOMEKYTKH 1

100. Penennie HepaBeHCTB ¢ OJHON EPEMEHHON 4

101. PemreHne HepaBEHCTB ¢ OHON NTEPEMEHHOMN

102. Peniennie HepaBEHCTB ¢ OAHON EPEMEHHON

103. Peniennie HepaBEHCTB ¢ OAHON EPEMEHHON

104. Pemrenne cucreM HEpaBEHCTB € OHOW EPEMEHHON 4

105. Pemenne cucteM HEPABEHCTB C OJHOM TEPEMEHHON

106. Pemenne cucrteM HEpaBEHCTB € OJJTHON MEPEMEHHOM

107. Pemenne cucrteM HEPAaBEHCTB C OJJHOW IEPEMEHHOM

108. KontpoabHnas padora Nel0) «HepaBeHcTBa ¢ 01HOI MepeMeHHOI 1 X 1

CHCTEMBI».

Cayuaiinbie co0bITHS (8 4acoB )

109. ITpoTHBOIOI0KHOE COOBITHE

110. Jlnarpamma Ditnepa. O0beIMHEHUE U TTepeceueHnue COOBITHI

111. HecoBmectHble coObiTHs. DOpMyria c05KeHUsI BEPOSITHOCTEH

112. HecoBmecTHble coObiTus. DopMynia coxkeHHs BEpOSTHOCTEH

113. [IpaBuio yMHOKEHUSI BEPOATHOCTEMN. Y CII0OBHAs BEPOSITHOCTh. HezaBucnumbie
COOBITHS

114. [IpaBuI0 yMHOXKEHHSI BEPOSTHOCTEH. Y CllOBHAsA BEpOSTHOCTh. HezaBucumole

CcOOBITUSA




115. IToBTrOopenue, o6o0menue. ['padn
116. KontpoabsHas padora Nell mo temam " Ciayyaiinbie coObITHSI. BeposiTHOCTD.

I'padsbr"

Crenenb ¢ neabiM nokasaresaeM (10 yacon)
117. OrnpesienieHne CTENeHU C 1EJIbIM OTPHIIATEIbHBIM MTOKa3aTeIeM 1
118. OrnpeziesieHHe CTENEHU C LEJIbIM OTPUIIATEIIbHBIM MTOKa3aTeJIeM 1
119. CBOMCTBA CTEIEHU C LIEILIM ITOKa3aTeIeM 1
120. CBOMCTBA CTEIICHU C IC/IBIM II0Ka3aTelIeM 1
121. CTaHmapTHBIN BU YKCIa 1
122. CraHgapTHBIN BUJ yKca 1
123. COop U rpynnupoBKa CTaTUCTUYECKHUX JAHHBIX 1
124, HarnsiaHoe npeacTaBieHue CTaTUCTHYECKON HHGOPMAITHT 1
125. CTeleHb ¢ IeabIM IT0Ka3aTelIeM 1
126. Kontpoabnas padora Ne 12 «CTeneHb ¢ mejbIM oKa3aTeJaeM 1

IloBTOpenue (7 yacoB)
127. IToBTOpenue, obobmenue. Ilpencrapinenne nanupix. OnucaTebHas CTATHCTHKA 1
128. IToBTOpenue, o6o0meHue. I'padbr 1
129. Cayuaiineie coObITHs. BepostHocts. ['padpr. 1
130. PanmionansHbIe 1poOK U X CBOMCTBA 1
131. PanmionansHbie 1podu 1 X CBOMCTBA
132. KBanparneie KopHU 1
133. KBanpaTHble ypaBHEeHUs 1
134. CTelleHs ¢ LENbIM ITI0Ka3aTeIeM 1
135. HepaseHnctBa 1
136. Mamemamuueckaa euxmopuna ""Ipyoum’’ 1




IIpunoxkenus Kk nporpamme:
KoHTpO0JIbHO — H3MepHUTe/IbHbIE MATEPHAJIBI.
7 xjaacc
KonTpoabnasi padora Nel «IIpeodpazoBanue BbIpasKeHH
Bapmuanr 1

. 2 5
1. HaiinmuTe 3Ha4eHue BeIpaykeHus 6x — 8y mpu X = Y=3
2. Cpasuure 3HaueHus Boipaxenuit —0,8x — 1 u 0,8x — 1 npu x = 6.
3. YopocTtute BhIpakeHue.
a) 2x — 3y —11x + 8y;6) 5(2a + 1) — 3;8) 14x — (x — 1) + (2x + 6).
4. YpocTuTe BbIpaXXE€HHUE U HAUUTE €ro 3Ha4YCHHUE.
4 (252—15) +55a—8 npua = —.
5. 3 ABYX ropo/oB, pacCTOSIHHE MEXAY KOTOPBIMHU S KM, OJJHOBPEMEHHO HAaBCTPeuy APYr OPYTY BbleXalu
JIETKOBOW aBTOMOOWIIb W TPY30BHK M BCTPETHIIMCH depe3 t 4. CKOpOCTh JIETKOBOTO aBTOMOOWIIS O KM/4.
Haiinure ckopocth rpy3oBuka. OTBeThTE Ha Bompoc 3anauu, ecau S = 200, t = 2, v = 60.
6. Packpoiite ckoOku: 3X — (5x — (3x — 1)).

Bapuanr 2
. 1
1. Haiigute 3Hauenue Boipaskenus 16a + 2y npu a = aY=- %.

2. CpaBuure 3HaueHus Boipaxenuid 2 + 0,3a u 2 — 0,3a npu a = -9.
3. Yopoctute BeIpaKeHHe.

a) 5a+ 7b — 2a —8b;0) 3 (4x + 2) — 5;8) 20b — (b — 3) + (3b - 10).
4. YrpocTuTe BEIpaKCHNE U HAWIUTE €ro 3HaYCHUE.

2
—6 (0,5x—1,5) —4,5x — 8 ipu X = 5

5. U3 nmByX ropoJoB OJHOBPEMEHHO HAaBCTpE4y JAPYr APYry BbIEXald aBTOMOOWIb M MOTOIUKI H
BCTpeTHIIUCH Yepe3 t u. Haliaure paccrosHue MEXIy TOpoJaMH, €CIM CKOPOCTh aBTOMOOWIISI »1 KM/4, a
CKOPOCTh MOTOITMKJIA v2 KM/4. OTBEThTE HA BOIpoc 3afaun, eciau t = 3, v1 = 80, v2 = 60.

6. Packpoiite ckobku: 2p — (3p — (2p — €)).

KonTtpouabHas pa6ora Ne 2 «YpaBHeHUsI ¢ 0HOH NepeMeHHOi»

Bapmuanr 1
1. Pemure ypaBHeHue.
a) 2 = 12; B) 5X — 4,5 = 3 + 2,5;
0) 6x— 10,2 =0; r) 2X — (6x — 5) = 45.

2. Tans B mKoOJy CHayaja eleT Ha aBToOyce, a HOTOM UAeT nemkoM. Bes nopora y He€ 3aHuMaer 26 MUH.
Nnet ona Ha 6 MuH foJblie, yeM efaeT Ha aBToOyce. CKOJIbKO MUHYT OHA €/IeT Ha aBTo0yce?
3. Haiitu pa3zmax, MOy ¥ ME€JJMaHy YUCIIOBOT'O psja:

1,1,2,2,2,3,5,5,6,6,6,9.
4. B 1ByXx capasx CIOXEHO CEeHO, IpUYeM B IIEpPBOM capae ceHa B 3 pasa Oosblue, yeM BOo BTopoM. Iocie
TOTO Kak W3 mepBoro capas yBeznu 20 T ceHa, a Bo BTopoi npuse3nu 10 1T, B 000MX capasx ceHa CTalo
nopoBHY. CKOJIBKO BCEro TOHH ceHa ObLJIO B IBYX capasx MepBoHayaIbHO?
5. Pemute ypaBaenue 7X — (X + 3) = 3(2x — 1).

Bapmuanr 2
1. Pemure ypaBHEHuE.
2) =x = 18; B) 6X— 0,8 = 3x + 2,2;
0) 7x+11,9=0; r)5x—(7x+7)=09.

2. Yactp nmytu B 600 KM TypHCT MpoJieTeN Ha camoJjeTe, a yacTh Ipoexan Ha aBToOyce. Ha camonere on
npojenan myTh B 9 pa3 Oonbinii, yeM Ha aBToOyce. CKOJIBKO KMJIOMETPOB TYPUCT Mpoexall Ha aBTo0yce?
3. Haiitn pa3max, MoAy U MeJMaHy YMCIOBOTO psAa:

-4,-2,-2,-1,0,2,2,2,2,5,7,8.
4. Ha omHOM yuacTke OBUTO B 5 pa3 OoJbllie CaKEHIIEB CMOPOJMHBI, ueM Ha npyrom. [locie Toro kak ¢
NEepBOTO y4yacTka yBe3sn 50 cakeHIleB, a Ha BTOpoil mocanunu eme 90, Ha 000MX ydacTKax Ca)KEHIIEB CTaJlo
1opoBHY. CKOJIBKO BCEro Ca)KEHIIEB ObLIO HA ABYX y4acTKaxX ME€pPBOHAYAIbHO?



5. Pemute ypaBHeHue 6X — (2x —5) = 2(2x + 4).
KonTpoabHas padora Ne 3 «/Iuneiinas pyHkuus u ee rpagpui
Bapmuanr 1

1. ®ynkums 3agana popmysioi y = 6x + 19. Onpenenwure:

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

0) 3HAYEHHE X, P KOTOpoM y = 1;

B) IIPOXOUT Jiu Tpaduk GpyHKIMH yepe3 ToukyA (—2; 7).
2. a) [loctpotite rpaduk Gyakmuu y = 2x — 4.
0) YkaxxuTe ¢ HIOMOIIBIO Tpaduka, 4eMy paBHO 3HaUeHue y npu x = 1,5.
3. B ogHO#1 1 TOM &Ke cCUCTeME KOOpAUHAT MOCTpoiTe rpaduku GyHKIHIA:a) y = —2X; 0)y=3.
4.  Haiigure KOOpPJUHATBI TOYKH IIEpPECEUECHU S rpaduKoB byHKIMI
y=47x-37uy=-13x + 23.
5. 3apmaiite dhopMyIoi TUHEHHYIO QYHKINIO, rpaduK KOTOPOH mapaieneH npsaMoit y = 3x — 7 U IPOXOJUT
Yyepe3 Havyajlo KOOpIMHAaT.

Bapuant 2

1. ®ynkuwms 3agana popmysoit y = 4x — 30. Onpenenure:

a) 3HaUEHUE ), eClU X = —2,5;

0) 3HaYCHHE X, IPH KOTOPOM y = —06;

B) MPOXOIUT Jiu Tpaduk GyHKIHK yepe3 ToukyB (7; —3).
2. a) [locrpoiite rpaduk ¢pynkuuu y = —3x + 3.
0) YKaxxuTe ¢ MOMONIbI0 TpaduKa, MPpU KAKOM 3HAYCHUH X 3HAUCHHE Y PAaBHO 6.
3. B oHO# 1 TOI K€ cucTeMe KOOpAMHAT HocTpoiite rpaduku pynknmii:a) y = 0,5x;  0) y = 4.
4.  Haiigure KOOPJIMHATHI TOYKHU nepeceueHus rpauKoB byHKIIU]
y=-38x+15uy=-21x— 36.
5. 3apnaiite opmynol nuHEHHY0O QYHKIHIO, rpaduKk KOTOPO mapaiesieH npsMoi y = —5x + 8 u mpoxoauT
gyepe3 Hayallo KOOPAMHAT.

KonTposbHnas padora Ne 4 «CTeneHb ¢ HATYpaJabHBIM IOKa3aTeaeM»
Bapmuanr 1
1. Haiinure 3Hauenue Beipaxkenus 1 — 5x? mpu x = — 4.
2. BeimonnuTe efCTBUA:

2) a'® « 2'5:6) a'®:a'; B)(a”)’; T)(a@)®:n)(2)
3. YpocTuTh BbIpakeHUeE:

a) 4a’b®- (- 2ab?); 6) (-3x?3% ) (-2a%)?

4. Tloctpouts rpaduk pynkmuuy = x2. C moMoIsio rpaduka onpeaeanTe 3aa4enue Y mpu X = 1,5,

9 _~11 6
7%7 504125
5. Beruucnure:  a) T 0) p

4

Bapuanr 2
1. Haiiiute 3HaYeHue BhIpaXkeHus — 3x2 + 7 npu x = — 5
2. BeimonHuTe AEMCTBUSA:

3
) xZexl% 6 xBx B ey 9l
3. YpocTuTh BeIpaKeHHUE:

a) — 3a°>-4abb; 6) (—2xy®)*; B) (—3a%b*)®

4. Tloctpouts rpaduk Gpynkiuuy = x2. C oMoIpo rpaduka onpeieuTe 3Ha4eHus X npu Y = 4.
6150611 311.27

5. Beruncnure: a) —r 0) 5

KonTpoasHnas padora Ne 5 «Cymma, pa3HOCTb MHOT04JIEHOBY»
Bapmuanr 1
1. BeimmosauTE ACHCTBUS:
a) (2a%> —3a + 1) — (7a® — 5a); 6) 3x(4x*— x).
2. BreiHecuTe 00U MHOKHUTED 3a CKOOKH:



a) 2xy — 3x1%; 6) 8b* + 2b3,
3. Pemute ypaBuenne 7 —4 (3x — 1) =5 (1 — 2x).
4. B tpex mectbix kiaccax 91 yueHuk. B 6 «A» Ha 2 ydyeHuka MeHblie, ueM B 6 «b», a B 6 «B» Ha 3
y4eHuKa 0oibie, 4yeM B 6 «by». CKOJIbKO ydaimmxcs B Kaka0M kiacce?
5. Pemute ypaBHeHueE: %1 = ? + %Tx..
6. YpocTuTe BhIpakKeHHUE:

I(x+y+ec)—3y(x—y—c)—3c(x + y—c).

Bapmuanr 2

1. BeinonauTe OedCTBUS:

a) 3a — dax + 2) — (11a — 14ax); 6) 3y% (° + 1).
2. BreiHecure 001U MHOKHUTEND 34 CKOOKU:

a) 10ab — 15b%; 6) 184° + 64°.
3. Pemute ypaBuenue 9x — 6 (x — 1) =5 (x + 2).
4. INaccaxupckuii moe3 ] 3a 4 9 Mpolles TaKoe K€ PaccTosiHUEe, Kakoe ToBapHbId 3a 6 4. Haiinure ckopocTth
MACCaXKUPCKOTO0 MOe3/1a, €CITU U3BECTHO, YTO CKOPOCTh TOBApHOIo Ha 20 KM/4 MEHBbIIIE.
5. Pemnre ypaBHeHI/Ie% — g = ?.
6. YIpocTHuTe BhIpaKEeHUE:

2a(@a+b-c)—2b(a—b—-c) +2c(a-b +¢).

Kounrpoabsnas padora Ne6 «IIpousBenenne MHOT04J1€HOB)
BapuanTt 1

1. BeImonHuTE yMHOKEHHUE:

2) (c +2) (¢ - 3); B) (5x — 2)(dx — »);

6) 2a—1) (Ba+4);1) (a—2) (a®>—3a + 6).
2. Paznoxxute Ha MHOYKUTEIH:

a)a(a+3)—2(a+3);0)ax—ay + 5x—5y.
3. Vopocrute Beipaxkenne —0,1x (2x% + 6) (5 — 4x?).
4. [IpencraBbTe MHOTOUIEH B BUJI€ IPOU3BEICHUS:

a) x? —xy—4x + 4y; 6) ab —ac — bx + cx + ¢ — 6.
5. U3 npsamoyronpHOTOo nucta (haHepbl BhIpE3adu KBAJAPATHYIO TUIACTUHKY, JJIS Y€ro C OJHOW CTOPOHBI
mucta ¢aHepsl OTpe3au MOJOCY IHMPUHON 2 cM, a ¢ ApyroW, cocenHedt, — 3 cMm. Haiigure cropony
TMONYYMBIIErocs KBAApaTa, €COM M3BECTHO, 4YTO €ro Iuomans Ha 51 cM? MeHblle IUIOMALH
IIPSIMOYTOJIbHHKA.

Bapmuanr 2

1. BeImonHUTE yMHOKEHHUE:

a) (a - 5) (a - 3);) Bp + 20)(2p + 40);

6) (5x +4) (2x— 1); 1) (6 — 2) (b?+ 2b — 3).
2. Pa3noxxure Ha MHOXKUTEIN:

a)x (x—y) +a(x—y);6)2a—2b+ ca—ch.
3. Vipocrute Beipaxenue 0,5x (4x% — 1) (5x° + 2).
4. IlpencraBpTe MHOTOUJIEH B BUJIE IPOU3BEICHUSA:

a)2a —ac—2c + ¢*, 6) bx + by —x—y —ax —ay.
5. Bacceitn umeer npsmoyronasHyio Gopmy. OqHa U3 €ro cTopoH Ha 6 M Oosbmie Apyrod. OH OKpyKeH
JIOpOXKOH, mmpuHa Kotopoir 0,5 m. Haiigure croponbl OacceifHa, ecnu IIIomalb OKPY)KAIOLIEH ero
TOPOXKKH 15 M2,

KonTtpoabHnas padora Ne 7 «@opmyJibl COKPAILIECHHOT0 YMHOKEHHU»
Bapmuanr 1
1. [IpeobpasyiiTe B MHOTOUJICH:
a) (v —4)?% ) (5¢—1) (5c +1);
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. Pemnre cucremy ypaBHeHI/IFI:{

. Pemnre cucremy ypaBHeHI/n‘/'I:{

. BI)ISICHI/ITG, HUMECT JIN PCIICHUA CI/ICTeMaZ{

. Pemure cucremy ypaBHeHI/n‘/'I:{

6) (7x + a)?; 1) 3a + 2b) (3a — 2Db).

. Vipocrture Bepaxenue (a — 9)? — (81 + 2a).

. Pasnoxwure Ha MHOXUTeNH: a) x> — 49; 6) 25x2 — 10xy + 2.
. Permmte ypasuenue (2 —x)? —x (x + 1,5) = 4.

. BeimosiHuTe AENACTBUSA:

a) (2 — 2a)(2a +y*);6) (3x* +x)°; B) (2 + m)*(2— m)*.

. Paznosxute Ha MHONuUTENH: a) 4x%y? — 9a®; 6) 254 — (a + 3)°.

Bapmuanr 2

. [IpeoOpa3zyiiTe B MHOTOUJICH:

a) (3a +4)%; ) (b + 3) (b - 3);
6) (2x —b)% ) (5y - 2x) (5 + 2x).

. Vipocture Bepaxenue (c + b) (¢ — b) — (5¢2 — b?).

. Paznoxute Ha MHOXUTENH: a) 25V° — a%;0) ¢? + 4bc + 4b2,
. Pemmte ypasuenue 12 — (4 — x)? = x (3 — x).

. Beimonaute nenctBus:

a) 3x +)?%) (3x-)7%); 6) (¢’ ~ 6a); B) (a —x)*(x + @)

. Pasnoxure Ha MEHOKHTenH: a) 100a* —%bz :6) 9x% — (x — 1)°.

KonTpoasnas padora Ne 8 «IlpeoOpa3zoBanue meabiX BbIpaKeHH D)
Bapuanr 1

. prOCTI/ITe BBIPAXXCHHC:

a)(x—3)(x—7)—2x (3x-D5);
6) 4a (a —2) — (a — 4)%
B) 2 (m + 1) —4m.

. Paznosxute Ha MHOMXUTENH: a) x° — 9x; 6) —5a% — 10ab — 5b?,

. Vpoctute Beipakenue: (2 — 2y)2 — y?(y + 3) (v — 3) + 2y (2)° + 5).

. Paznoxxute Ha MHOXuUTenH: a) 16x* — 81; 6) x2 —x — 1% — .

. JlokaskuTe, uTO BBIpaXkeHHe x° — 4x + 9, TIpH MOOBIX 3HAYEHHUAX X IPUHUMAET MOT0KHTEIbHbIE 3HAYCHHS.

Bapuant 2

. YIIpOCTHUTE BBIpAXKECHUE:!

a) 2x (x —3) — 3x (x + 5);
6)(a+7)(a—1)+ (a—23)%
B) 3 (y +5)2 -3~

. Pasnoxwure Ha MHOXwuTeH: a) ¢ — 16¢; 6) 3a® — 6ab + 3b2.

. Ynpocrure Beipakenue: (3a — a?)? — a*(a — 2)(a + 2) + 2a (7 + 34?).

. Pasnoxwure Ha MHOXUTemH: a) 81a* — 1; 6) > — x> — 6x — 9.

. JIokaxwuTe, 4TO BBIpaKeHHe —a> + 4a — 9 MOKET TIPHHUMATD JIHIIb OTPHIATENbHBIE 3HAUCHHS.

KonTtpouabsnas padora Ne 9 «CucreMbl JIMHEHHBIX ypaBHEHUID»
Bapmuanr 1

4x+y =13,

6x—2y=1.

. bank mpoman mpeanpunumartento Pasuny 8 obmuranmii mo 2000 p. u 3000 p. Ckonpko obOmuranuit

Ka)KJI0T0 HOMUHAaJIa Kyl I-H Pasun, ecnu 3a Bce oOnuranuu 6su10 3amiadeso 19000 p.?
2(3x+2y)+9 =4x + 21,
2x +10 = 3 — (6x + 5Y).

. Hpsmasiy = kx + b, npoxoaut uepe3 Touku A(3; 8) u B(-4; 1). Hanummre ypaBHEHHE 3TOH MPSMOH.

3x—=2y=17,
6x —4y = 1.

Bapuanr 2
3x—-y=7,
2x+3y=1



2. Benocunenuct exan 2 4 no JiecHou aopore u 1 4 no mocce, Bcero oH npoexan 40 kM. CKOpocTh €ro Ha

mocce Obl1a Ha 4 KM/4 OoJIbIIIe, YeM CKOPOCTh Ha JiecHOU nopore. C Kakol CKOPOCTBIO BEJIOCHUIICIUCT eXajl

IO 110CCE, U C KaKOM MO JIeCHOM gopore?

2(3x—y)—5=2x—13y,

5—(x—2y)=4y+16.

4. llpsmasiy = kx + b, npoxonut uepe3 Touku A(5; 0) u B(-2; 21). Hanumure ypaBHEHHE 3TOM MPAMOIA.
5x—y=11,

—10x + 2y = —22.

3. Pemute cucremy ypaBHeHI/Iﬁ:{

5. BersAcHUTE, HIMEET U PELICHUS CI/ICTeMaI{

8 kaacc
KonTpoabsnas padora Ne 1 «PanmoHajsbHbIe Ipo0H M UX CBOCTBA»
Bapuanr 1
14a*bh | 3x | y2—z2
1. COKpaTI/ITL IIp06I). a) m ) ) m ) B) 2y+22'
2. [IpencraBbTe B BUjIE Ipodu:
3x—1 , x-9 1 1 5 5¢-2
a) x2 * 3x ’ ) 2a—b  2a+b’ B) c+3  c2+3¢
3. HaiiTi 3HaueHue BbIpaXEeHUS:
2—p
4 —a npua=0,2;b=-5.
4. YpocTuTh Bbl a>1<eHI/Ie'i —xls 2
- Y 1p p x—-3  x2-9 '
Bapmuanr 2
39x3y | 5y . .3a-3b

1. Cokparure 1po0b: a) 26x2y7 ) ¥2-2y B) 2—p2"

2. IlpeacraBbTe B BUJE IpOOH:

3—2a _ 1—a? 1 1 4—3b 3
a) 2a a? "’ ) 3x+y 3x—y’B) b2—2b T b-2"
3. HaiiTu 3Ha4ueHUE BBIpAXKCHMUS:
x—6

2
zyy +3ynpux=-8,y=0,1.

4. Yrpoctts BepakeHie—— — -0 — 1
. Yrmpoc PaKEHHE: —— — —5—— — —.

KonTtpouabsnas pa6ora Ne 2 «IIpeodpa3oBaHue panMoOHAJBHBIX BbIPAKCHUID)

Bapmuanr 1
1. IlpeacraBeTe B BUAE IpOOH:
42x5  y? 63a%h 2
a) y—4 o m, 6) Pt (18a b),
4a’~1 6a+3 r—q (L 2)
B)a2—9'a+3' 1") p * p_q+q.

o 6
2. [Toctpoiite rpaduk GyHKIUU Y = ~ IPUHUMACT OTPULATEIHHbIC 3HA4YeHUs?

1 1
3. JlokaxxuTe, uTO NpH BCeX 3HadeHUAX D # +1 3Hauenue Bepaxkenus (b — 1)2 o (bz bl + X 1) +

2
57HC 3aBHCHT OT b.

Bapmuanr 2



1. IlpeacraBeTe B BUIE IpOOH:

2
2a 7 24b"c  16bc
. . . .
a) 51x%y 17x%y; 0) 3a® " a5’
5x+10  x2-1 +c _(c c
I ada D7 (5 55)
x—1 x=—4 c y  ytc
2. [Moctpoiite rpaduk GyHKIHHY = — g. KakoBa obnacte onpenenenus ¢yHkiuu? [Ipu Kakux 3HAYCHUSX X
(byHKIMS TPUHUMAET TOJI0KUTEIbHbBIE 3HAYECHUS ?
x  (x—2)? ( 1 1 )
+ — °
3. JlokaxwuTe, 4TO IpU BCEX 3HAUYCHUAX X # £2 3HAUCHUE BBIPAKEHUS 12 > po) + Z—ax7a)He

3aBUCHUT OT X.

KonTpoabsnas padora Ne 3 «KBagpaTHbie KOpHID)
Bapmuanr 1
1. Beruucnure:

2
a) 050,04+ V&  6) 2 /1%— ;8 (2v05)".
2. Haiiute 3Ha4Y€HHUE BBIPAKCHUS:
a) v0,25+64;6) V56 V14; B) —; 1) /3%e2°

3. Pemmte ypaBHenue: a) x° = 0,49; 6) x% = 10.
4. YpocTute BbIpakeHUE:

a) x2 V9x2, rue x > 0; 0) —5b? \/bzz,rne b<0.

5. YkaxuTte aBe Mocjaeq0BaTeIbHbIC IECITUYHBIC I[pO6I/I C OIHHUM 3HAKOM IIO0CJIC 38.H$ITOI71, MCKAY KOTOPbIMU

sla

3aKJIIOUeHo yucio v17.
6. Nmeer 1 KopHu ypaBHeHue vVx + 1 = 07?

Bapuanr 2
1. Beluucnure:

a) - V196 + 15036, 6) 15-7 \/fj—i: 5) (2 VT5)"

2. Haiinute 3HaueHUE BBIPAKEHUSA:

a) V/036¢25 06) +8e /18 B) %; r) V2% 5%

3. Pemmure ypaBHeHue: a) x% = 0,64; 6) x2 = 17.
4. YopocTute BbIpakeHUe:

a) y3 \/4y?%, te y > 0; 0) 7a \/%, raea < 0.

5. YkaxuTe JIBE MOCIe0BaTeNbHbIEC JECATHUHBIE IPOOU C OJJHUM 3HAKOM TOCTe 3aMsITON, MEXIY KOTOPHIMU
3aKJIIOUYEHO Yucyio v 38.
6. HWwmeer i1 kopHU ypaBHEeHHE VX — 2 = 1?

KonTtpouabHas padora Ne 4 «IIpumeHeHue cBoiicTB apu¢pMeTH4eCKOro KBaJJpaTHOT0 KOPHSI»
Bapmuanr 1
1. YnpocTute BelpaxxeHue:

2) 10 V3 — 4 VA8 — V75:6) (5 VZ— VI8)« v2i8) (3— V2) .
2. Cpasuure: 7 \/%I/I% V20.

3. Coxparute apoOs:

2) 6+ V6 | 6) 9—a
V30+ 5’ 3+ va

4. OcBoboauTe IpoOb OT 3HAaKa KOPHS B 3HAMEHATETIE:

1 8
245 )

V7-1



1
2V3+1 2 +V3-1

5. Jlokaxxute, 4TO 3HAYECHUE BBIPAKECHUS €CTh YUCIIO PALlUOHATIBHOE.

Bapmuanr 2
1. Yopoctute BbipakeHuUe:

2) 2VZ+ V50— v38; 6) (3V5— v20)+ V5m) (V3 + V2).
2. CpaBHure: % \60u 10 \E
3. Cokparute apoOs:

5— /5 b—4
a) ——; 0) .
VI0- V2 Jb—2
4. OcBobouTe ApoOk OT 3HAKa KOPHS B 3HAMEHATEIE:
2 5) 4
3V7’ VIT+3

5. JIokaxxuTe, 4TO 3HAYEHUE BBIPAKECHUS €CTh YUCIIO PALUOHAIBHOE.

1 1
1-3J5  1+3 45
KonTposbHnas padora NeS «Crarucruka. BeposTHOCTD CJIy4aiiHOT0 COOBITHS»

https://ptlab.mccme.ru/sites/ptlab.mccme.ru/files/2010 8.pdf

Kontpoabnas padora Ne 6 «KBagpaTHble ypaBHeHHS U €r0 KOPHI»

Bapuanr 1
1. Pemnte ypaBHEHHE:
a)2x2+7x—9=O; B) 100x° — 16 = 0;
6) 3x% = 18x; r) x> —16x + 63 =0.

2. Ilepumerp mnpsimoyronbHuka paBeH 20 cMm. Haiigute ero CTOpoHBI, €Clii M3BECTHO, YTO ILIOLIA/Ib

TIPAMOYTOJILHUKA paBHa 24 cM?.

3. B ypasrenun x> + px — 18 = 0 omuH u3 ero KopHeii pased —9. Haiiute apyroii KopeHb u Ko GUIMEHT p.

Bapuanr 2
1. Peminte ypaBHeHHeE:
a)3x° +13x - 10 =0; B) 16x% = 49;
6) 2x* - 3x =0; r)x?—2x—35=0.

2. Ilepumerp mnpsimoyroibHuka paBeH 30 cMm. Haiigute ero CTOpOHBI, €Clii M3BECTHO, YTO IJIOLIAAb
TIPAMOYTOJILHUKA paBHa 56 cM2.
3. OnuH U3 KopHei ypaBHenus x° + 11x + q = 0 paBen —7. Haifaure apyroii KopeHb U cBOOOIHBIH UieH (.

KonTtpouabHnas padora Ne7 «/I[poOHble paniuoHa IbHbIE YPABHEHUS»

Bapmuanr 1
1. Pemnre ypaBHeHue:
x2 _ 12—x, 6 ,5_
o ik 0= t:=3

2. U3 nyHKTaA B MyHKT B BEJIOCUIEANUCT poexal Mo 0JJHOM Jopore AMHON 27 KM, a 00paTHO BO3Bpallayics
1o JIpyroii gopore, KoTopas Obl1a Kopoye MepBoi Ha 7 KM. X0Ts Ha 0OpaTHOM ITyTH BEJIIOCUIIEAUCT
YMEHBIIINII CKOPOCTh Ha 3 KM/4, OH Bce e Ha 0OpaTHBIN MyTh 3aTpaTuil BpeMeHU Ha 10 MUHYT MeHbIlIe, YeM
Ha yTb U3 A B B. C KaKoi CKOPOCTBIO €Xall BEIOCUNEeTUCT U3 4 B B?

Bapmuanr 2
1. Pemnre ypaBHeHue:
3x+4 _  x% 3 8 _
a) x2—-16 ~ x2-16’ 0) x—5 T x 2.


https://ptlab.mccme.ru/sites/ptlab.mccme.ru/files/2010_8.pdf

2. Karep npomén 12 kM npoTUB TeUEHUS pEKU U 5 KM MO TeueHuro. [Ipu 3ToM OH 3aTpaTui CTOJIBKO
BPEMEHHU, CKOJILKO eMy MoTpeOoBaioch Obl, eciu ObI OH €N 18 kM mo o3epy. KakoBa coOcTBeHHas
CKOpOCTh KaTepa, €CJIM U3BECTHO, YTO CKOPOCTh TEUCHHUS PEKH paBHA 3 KM/4.

Kounrpoabnas padora Ne 8 «UucsioBble HepaBeHCTBA M MX CBOIMCTBAa»

BapuanTt 1
1. lokaxxute HEpPaBEHCTBO:
a) (X — 2)°>x(x — 4); 6) a’+1>2(3a—4).
2. U3BectHO, utoa<b. CpaBuure:
a)2lau2lb; 0) —3,2a u —3,2b; B) 1,5b u 1,5a.

Pe3y.]IBTaT CpaBHeHI/ISI 3alIUIIINTEC B BUJIC HepaBeHCTBa.
3. U3BecTHO, 4T0 2,6 < \/7< 2,7. Ouenure:

a) 2 \7; 6) — 7.
4. OneHuTe NepUMETP U IJIOIIAAb MPSIMOYTOJIbHUKA CO CTOPOHAMHA cM U b cM, ecit u3BecTHO, uTO 2,6 <a<
2,7, 1,2<b<1,3.
5. K kaxxnomy u3 uncen 2, 3, 4 u 5 npuGaBuUiIn 0JHO U TO ke yucio a. CpaBHUTE NPOU3BEACHUE KpaltHUX
YJICHOB NOJYYMBILEICS TOCIE10BaTEIbHOCTH € IPOU3BEACHUEM CPEITHUX YICHOB.

Bapuant 2
1. JIokaxute HEpaBEHCTBO:
a) (X + 7)>>x(x + 14); 6) b+ 5>10(b —2).
2. U3BectHO, uTtoa>b. CpaBuure:
a) 18a u 18b; 0) —6,7a u —6,7b; B) —3,7b u —3,7a.

Pe?;y.]H)TaT CpaBHeHI/Iﬂ 3alIUIIINTC B BUAC HepaBeHCTBa.
3. U3BecTHO, uTO 3,1 < +/10< 3,2. OnieHure:

a) 3 v/10; 6) — V10.
4. OueHuTe IEPUMETP H ILIOMIA/Ih IPIMOYTOJIbHHKA CO CTOPOHaMKa c¢M H b cM, eciti u3BecTHO, uto 1,5 <a<
1,6, 3,2<b<3,3.
5. JlaHbl 4eThIpe MOCIIENOBAaTENbHBIX HATypajbHBIX uucia. CpaBHUTE NMPOU3BEACHUE NEPBOTO U
MOCJIETHETO U3 HUX C MPOU3BEICHUEM JIBYX CPEIHUX YHCEIL.

KonTtpouabnas pa6ora Ne 9 «MHoxkecTBa»

1 Bapuant 2 BapuaHT
Nel OmpenenuTh UCTUHHOCTD BBICKA3bIBAHUMN: Nel Ompenenuts UCTUHHOCTH BbICKa3bIBAHUM:
A)-3€Z; B)T EN;B)RcQ: D45} cR (A —2eN: BT €2:B)ZcQ; N7 5n}c
R
No2 Ompenenure, 94To 33aHO: 00BETUHEHHE, No2 Ompenenure, 9To 3aJaHO: 00BEIUHEHHE,
MepeceyeHne Wi pa3sHOCTh MHOXKECTB (YTOUHHUTE KaKHX). | MepecedyeHne Wil pa3sHOCTh MHOXKECTB (YTOUHUTE KaKHX).
A) {x|x € Aunu x € B}; A){x|x e Aux & B};
){x2+x—42=0, B)[9c2—25=0,

x22—49=0 : xzz—x—30;

x“—49 =0, x<—25=0,
B) [x =5 . B) {x =5 .
Ne3 A ={8;10;12;30; 60} Ne3 A ={8;10;12;30; 60}
B = {8;10;12;30; 60} B = {8;10;12;30; 60}
C = {x|x : 15} C = {x|x : 15}
D ={x|x:12} D ={x|x 12}
Omnpenenure: A)ANB; B)CUD; B)YB\D. Onpenenure: A)AUB; B)CnD; B)A\C.
Ned Chopmynupyiite onpenenenus (aByms criocodamu, | Ned Chopmynupyiite onpeaesieHus (IByMs Criocobamu,
WCTIONB3YSl CJIOBECHYIO M MAaTEMaTHYECKYIO ()OPMBI WCTIONIB3YSl CJIOBECHYIO H MAaTeMaTHYECKYIO (POPMBI
3aIliCH): 3aIliCH):
A) MHOKECTBA IEJBIX YHCEIT; A) MHOKECTBA PAIMOHAIBEHBIX YUCET,
B) nepecedennss MHOXKECTB. b) o0bennHeHns: MHOXKECTB.
Ne5 Permute ypasnenue: (x2 — 25)* + (x% — x — NeS Pemmte ypasnenue: (x2 — 49)% + (x? — x —
30)2=0. 42)*=0.




Ne6 Haitnure 0651acTh JOMMYCTUMBIX 3HAYCHUN No6 Haitnure 0671aCTh AOMTYCTHMBIX 3HAYCHHUI

BBIPAKECHUA: BBIPAKCHUA:
17 x+1 x—1 15
x2-25 x%2-x-30 x2-49 x2-x-42

KonTpoabHasi padora Ne 10 «HepaBeHcTBa ¢ 0J1HO ePpeMEHHOI U MX CHCTEMbI»

Bapuanr 1
1. Pemnute HepaBeHCTBO:
2) X< 5; 6) 1 -3x<0; B) S(v—1,2) — 4,6 >3y + 1.
7+a 12—a
2. [Ipu kakuxa 3HAYEHUE IPOOH —3 MEHBIIIE COOTBETCTBYIOLIETO 3HAYCHHUS Ipodu T?

3. Pemute cuctemy HEPaBEHCTB:
2x—3>0, 3—-2x<1,
2) {7x +4>0; ){1,6 +x<29;
6—2x<3(x—1),

4. Halinure 11esble peuieHus] CUCTEMbl HEPABEHCTB { 65>y
S =X

5. Ilpu KaKMX 3HAYEHUAX X MIMEET CMBICI BhIpakeHue v3x — 2 + 16 — x?
6. [Ipu kakux 3HAYEHUSAX@ MHOXKECTBOM PEILICHUI HEPABEHCTBA

a o
3X—7 <FBIICTCA YHNCIIOBON MPOMEKYTOK (—o0; 4)?

Bapuant 2
1. Pemure HEpaBEeHCTBO:

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

b+4 5-2b
2. Ilpu xakuxb 3nauenue qpodu -5 00JIbIlIe COOTBETCTBYIOIIETO 3HAYEHUS APOOHU T?

3. Pemnre cucteMy HEpaBEHCTB:
{4x —10 > 10, 5 {1,4 +x>1,5,
) 3x—=5>1; ) 5—-2x>2.
10 — 4x = 3(1 — x),

4. Haltinure meple pereHus CHCTEMBI HEPABEHCTB x
a I p p 3,5+ n < 2x.

5. Tlpu KakuxX 3HAUYEHHUAXa MMEET CMBICH BhIpakenue v5a — 1+ +/a + 8?
6. IIpu kakux 3HaYEHUAX D MHOKECTBOM PEIICHUI HEpAaBEHCTBA

4y + 652

= ABIIACTCS YUCTOBON MPOMEKYTOK (3; +00)?

KonTpoubnas padora Nell mo temam ""Cay4aiinbie co0biTus. BepositHocTs. I'padbr"
https://yagubov.ru/ 1d/118/11869 118697 Yagubov..pdf

KontpoabHnas padora Ne 12 «CreneHs ¢ HebIM MOKa3aTeaeM»

Bapmuanr 1

1. Haiinute 3HaUeHNE BBIPAKEHUS:
a) 411 - 49 6)6°:673; B) (272)%.
2. YrpocTuTe BbIpaKEHUE:
a) (x73)* o x1%; 0) 1,5a%b™3 ¢ 4a3b*.
3. IlpeoOpa3yiiTe BbIpakxeHue:

1 _ -2 3x71 -1
a) (3x7y?) 6) ( 4y_g) . 6xY2.

3-9,9—4

4. Berauciure: . Py

5. TIpencraspTe nponssenenue (4,6 - 10%) - (2,5 - 107°) B cranmapTHOM BHzIE UmCHa.
6. IlpencraBpre BhIpaxkenue (a L+ b)(a+b)? B Bume pammoHambHOI KPO6H.
Bapuanr 2

1. Halinute 3HaY€HHUE BBIPAKCHUS:
a) 574 5% 6) 1273:1274 B) (371)3.



https://yagubov.ru/_ld/118/11869_11869Z_Yagubov..pdf

2. YipocTuTe BhIpakeHUE:
a) (a~%)* « a%;
3. [Ipeobpa3syiiTe BEIpa)KCHHE:

0) 0,4x°y~8 ¢ 50x°y°,

) « 10d’b.

- z

) (Gx) 9
2700473

4. Beruncnure: 7

3a~*
273

5. IlpencraBbere mnpoOU3BEACHUE
CTaHJAPTHOM BH/IE YUCIIA.

6. IIpencraBpTe BBIpa’KEHUE
paroHaIbHON APOOH.

LT (35105 - (64 - 109 B

(x71 =y ) (x —y)"1B BUAE

9 kaacc
Konrpoabnas padora Ne 1 «Pa3iioskeHue KBaApaTHYHOI0 TPeX4IeHA HA MHOKHTEJIN».
Bapuanr 1

1°. lana pyHkuus F(x)=17x~ 51. [Ipu kakux 3HAYEHUAX apryMEHTa F(x)=0,1(x)<0,7(x)>0,

SBnsieTcs U 9Ta PYHKIUSA BO3pACTAIOUICH WM yOBIBAIOIIEH?
2°. Pa3noxute Ha MHOXKUTEIIN KBAaJPAaTHBINA TPEXUJICH:

a) x* —14x+45. g) 3y*+7y-6
I 3p*+p-2
2

3°. Cokparure 1po0b 4-9p°
4. Ob6nacte omnpezeseHus @ GyHkumu g —  OTpPE30K
[_ 2;6] . Haiinure HYJIU GyHKIMH, IPOMEXYTKH
BO3pacTaHuss M  yObIBaHWUS, o0acTh 3HAYEHUN
GyHKIUH.
5. Cymma DOJOXHTENbHBIX uncen a u b pasua 50. IIpu

KaKuX 3Ha4eHUSIX a W b ux IPOM3BEICHUE Oyner
HanOoIbIINM?

Bapuanr 2
1°. Tana gpyHKIus g9(x) = ~13x+65 Ipy KaK¥X 3HAYCHUAX apryMeHTa 9 (x) =0,9(x) <0,9(x) >0
SABnsiercs a1 3Ta PYHKIUS BO3pACTAIONICH UK YOBIBAIOIIICH?
2°. PaznoxuTe Ha MHOXKUTENM KBAJAPATHBIM TPEeXUsIeH:

a) x*—10x+21, g) 5° +9y -2
4¢* +7¢c -2
3°. Cokparnrte npo6s  1—16¢°

4. O6nacts onpexaenenus pynkuuu f — orpe3ok [_ 5;4]. Haiiaure Hynu GyHKIIUHM, TPOMEXYTKH
BO3pacTaHus U yObIBaHUS, 00JIaCTh 3HaYEHUH QyHKINU.

5. Cymma nonoxkutenbHbIx yrcen ¢ u d paBHa 70. [Ipu kakux 3HaueHusx C u d ux npousBeaeHue Oyaer
Hau6oIbIIUM?

KonTpoubnas padora Ne2 «KBagparuunas QpyHKIus».
Bapmuanr 1

2
1°. Tloctpoiite rpadux dysxmn ¥ = ~ 0¥ +9 Hajinure ¢ momomsio rpaduxa:
a) 3HaueHue y npu x = 0,5;



0) 3HaUEHUS X, TIPU KOTOPBIX y =—1;
B) HyJIU QYHKIMU; IPOMEXYTKHU, B KOTOPBIX Y> 0 U B KOTOpBIX y< 0;
I') IPOMEXKYTOK, Ha KOTOPOM (DYHKITHS BO3pacTaerT.

_ 2
2°. HaiimuTe HauMeHbIee 3HaUeHNEe QyHKITHH y=x"—8x+7 .

2 .
3. Haiinute obnacth 3HaUeHUH QyHKITUN y=x"-6x-13 ,te ¥ € [_ 2’7].

Y= —5x—16
4. He BBINOJHSS OCTPOCHHUS, ONIPEICIIUTE, IEPECEKAIOTCS JIM rapaboia u npsamag Y = OX 749,

Ecnu Toukn MNEPECCUCHUs CYIIECCTBYIOT, TO HaflI[HTC HX KOOPAMUHATHI.

31/—3§ +124/7§
5. Halingure 3Ha4eHHE BBIPAXKECHUS 8 81,

Bapmuanr 2

1°. Ioctpoiite rpaduk Gpynkmun ¥ ~ ¥ -8x+ 13, Haiinure ¢ momomisio rpaduka:
a) 3HaueHue y npu x = 1,5;

0) 3HAYEHUS X, IPU KOTOPBIX ) = 2;

B) HyJH (DYHKIIUH; TPOMEKYTKH, B KOTOPBIX y> 0 U B KOTOpBIX y< 0;

I') IPOMEXKYTOK, Ha KOTOPOM (DYHKITHS yObIBaeT.

— _
2°. Haiiaute HanGonbiuee 3nadenne Gyukmun ¥~ * 1 6x-4,

_ 2 )
3. Haiigure o6nacTh 3Ha4eHUH (YHKITUU y=x"—4x—17 ,tae ~ € [_ 1’5].

Y=gt =20-3
4. He BBINOJHSS OCTPOEHHUS, ONIPEICIIUTE, TIEPECEKAIOTCs I mapabona S  popsmas Y TV TOX,

Ecau Touku nepeceycHus CymeCTByroT, TO HaluTe ux KOOpAUHATHI.

- 2E +84§/5i
27 16

i/
5. Haitgure 3HaYeHUE BBIPAXKEHUS

KourpoabHnas padora Ne 3 «YpaBHeHHsI 1 HEPABEHCTBA C OIHOM MepeMeHHOi».
Bapmuanr 1
1. Pemure ypaBHeHue:
x*-1 _ 3x

a) x>~ 81x = 0; 6)—-"—==2.

2. Pemmre GukBagpaTHOe ypaBHeHue:x" — 19x% + 48 = 0.
3. PemuTe HEpaBEHCTRO:

a)2x2—13x+6<0; 6)x2—9>0; B)3x2—6x+32>0.
4. Pemute HepaBEHCTBO, UCTIONB3YS METOJ HHTEPBAJIOB:
a) (x +8) (x— 4) > 0; 6y — < 0.
5. TIpu kakux 3Ha4YeHUsX t ypaBHenue 3x2 + tx + 3 = 0 nMeeT 7B KOPH:?
x*+x-5 3x

6.* Pemure ypaBHeHHeE: + +4=0.

x“+x—5

Bapuanr 2
1. Pemte ypaBHeHue:
2 _

a) x3 — 25x = 0; 6)’“;6—8—0"=1.

2. Penure GukBaapatHoe ypaBHeHue: x* — 4x? — 45 =0,
3. Pemute HepaBEeHCTBO:

a) 2x? —x — 15> 0; 6)x2—-16<0; B)x*>+12x+80<0.

4. Pemnite HEpaBEHCTBO, UCIIOIb3YSI METOJI HHTEPBAJIOB:

a) (x + 11) (x -9) < 0; 6y > 0.

5. Tpu xakux 3HA49eHMsX t ypaBHeHue 2x° + £x + 8 = 0 He UMeeT KOpHeii?
x2-14  10x

= 3.

6.* Pemnre ypaBHEeHHUE:
yp x2—14



KonTpoabHas padora Ne 4 «YpaBHeHUSI 1 HEPABEHCTBA € IByMS lepeMeHHbIMM.
Bapuanr 1

2x+y =17,

1. Pemmre cucremy ypaBHeHHﬁ:{xz _y=1

2. Tlepumerp mNpsAMOYrolbHHMKA paBeH 28 M, a ero Imomags paBHa 40 M2

MPSIMOYTOJIbHUKA.

3. He BBIMOHAS HOCTPOEHHUS, HAMIUTe KOOPAMHATHI TOUEK TIepeceueH s mapadonsl y = x> + 4 u npamoii x +

y = 6.

4. Pemute cucremy ypaBHeHHﬁ:{xz

Haiinure cTOpoHBI

2y —x=17,
— Xy — y2 = 29.

N . x+y=>1,
5. N3o0pasute Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBO PEIICHHI CHCTEMbI HEPABEHCTB: y<3—x2

Bapmuanr 2

L (X —3y =2,
1. Pemute cucremy ypaBHeHI/II/I.{Xy +y=6
2. OgHa w3 CTOpPOH TPSMOYTOJIbHMKa Ha 2 cM OOJbIIe Jpyroi CTOpoHbl. Halaure CTOPOHBI
IPSAMOYTONBHUKA, €CITH €ro IUIomaas papHa 120 cm?,
3. He BBINONHSSA NOCTPOSHHS, HAHINTE KOOPAMHATHI TOYEK IIEpecedeHHs OKPYXKHOCTH x° + )2 = 10 u
npsiMoit x + 2y = 5.

. y—3x=1,
4. Pemite cucremy ypaBHCHI/II/I.{xZ Zoxy+y? =0,
2x —y <2,

5. I/I306pa3HTe Ha KOOpI[I/IHaTHOI‘/‘I IIJIOCKOCTHU MHOKECTBO pemeHI/II?'I CUCTCMbI HCPABCHCTB!
x? +y? <0.

KonTtpouabHnas padora Ne 5 «Apudpmernyeckasi nporpeccus».
BapuanTt 1

1. HaiimuTe nBaanaTh TpeTUi YieH apuMETHUECKOM porpeccuu (an), ecnu a1 =—15u d = 3.
2. Haiinute cymMMy IIECTHALATH MEPBBIX WIEHOB apu(mMeTndeckoil nporpeccuu: 8; 4; 0;
3. Haiimute cymMMy IIECTHIECATH MEPBBIX WICHOB rocieaoBaTeasHocTH (D,), 3amannoi dopmymoit b, = 3n —
1.
4. SIpnsiercs mu 9ucio 54,5 diaeHom apudmeTndeckoit nporpeccud (a,), B KOTOpoit a1 = 25,5 u ag = 5,57
5. Haiigute cyMMy Bcex HaTypalibHBIX YHMCeNl, KpaTHBIX 3 U He mpeBocxoadumx 100.
Bapmuanr 2
1. HaiiuTe BoCeMHAANATHIN WieH aprudMeTHuIecKoii nporpeccun (a,), ecnmu a1 =70 u d = -3,
2. Haifnute cymMMy J1BaAllaTH MEPBBIX WIEHOB apudmeTndeckoil nporpeccun: —21; —18; —15;
3. Haiinute cymmy copoka nepBbIX WwieHOB nocienoarensHocTh (D,), 3anannoii hopmyoit b =4n-2.
4. SIsnsercsa mu uncio 30,4 uieHoMm apudmerndeckoil nporpeccut (as), B kKotopoit a1 = 11,6 u ais = 17,27
5. Haiinute cymMMy Bcex HaTypalbHBIX YMCEIl, KpaTHBIX 7 M He mpeBocxoasamux 150.
KonTtpouabHas padora Ne 6 «®@opmy./ia cyMMBbI IepBbIX N 4IEHOB reOMeTPUYeCKOil POrpeccum?.
Bapmuanr 1
1. HaiimuTe cenpMoit wieH reometpudeckoit mporpeccuw (b,), ecnu
b1=-32uq= % .

2. IlepBbiit uieH reomerpuueckoir nporpeccun (b,) paBeH 2, a 3HameHarens paBeH 3. Haitmute cymmy
IIECTH MEPBBIX YIEHOB ATOW MPOrPECCUHU.
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3. Mexnay uucinamu 5, U 3 BCTaBbTE TpPHU YHCIIA, KOTOPHbIE BMECTE€ C JaHHBIMH YHCIaMU OOpa3yroT

T€OMETPHUYECKYIO TIPOTPECCHIO.
4. Haiimute CyMMy JEBSTH TME€PBBIX WICHOB TreoMeTpuieckoii mporpeccun (b,) ¢ momoxxutensHbIMU
YJIeHaMH, 3Has, 9To b2 = 0,04 u

bs = 0,16.

5. Haiinure mepBbIii 4ieH reoMeTpudecKou mporpeccuu (a.), B kotopoi q = 3, S4 = 560.



Bapmuanr 2
1. HaiimuTe miecroii wieH reomeTpudeckoit mporpeccun (by), eciu

1
b1=0,81u g :—g.
2. [epsiit ueH reomerpudeckoii nporpeccun (b,) paBen 6, a 3HameHatesnb paBeH 2. Haitnure cymmy cemu
IIEPBbIX YJICHOB 3TOM IIporpeccuu.

4
3. MC}KI[y qucjiaMu E nu 196 BcTaBbTE TPH YHCJIa TaK, 9TOOBI OHU BMECTE C JaHHBIMHM 4UCJIaMHU COCTaBHJIN

T€OMETPUYECKYIO TIPOTPECCHIO.

4. Halizute CcyMMy BOCBMH II€PBBIX WICHOB TreoMeTpuyeckoi mporpeccur (D,) ¢ MOI0KUTEIEHBIMU
YJIEHaMH, 3Has, 910 b2 = 1,2 u

bs=48.

5. Haiimute mepBbIii YiI€H TeOMETPUYECKON mporpeccuu (a.), B KoTopoiq =—2, Ss = 330.

KonTtpoabnas padora Ne 7 «jieMeHTbI KOMOMHATOPUKH ¥ TEOPUH BePOSITHOCTEID.
Bapuant 1

1. Ha cron Gpocatot [Ba UrpaibHbBIX TeTpasapa (cepblii 1 Oenblil), Ha TpaHsIX KaKIOro U3 KOTOPHIX TOYKAMH
o0o3HaueHbl yucia oT 1 1o 4. CKOJIbKO pa3iMyYHBIX Map YUCENT MOXKET MOSBUTHCA Ha TPaAHAX ITHX
TETPa’POB, CONPUKACAIOUINXCS C IOBEPXHOCTHIO CTOA?
2. CKOJNBKO CYyIIECTBYET IIEeCTU3HAYHBIX uncen (0e3 moBTopeHus 1mudp), y KOoTopbix mudpa 5 sBisercs
nocyueaHeun?
3. B Opurage 4 xeHmuHbl U 3 Myx)4uHbl. Cpenn 4ieHOB OpuUTajbl pasbIrpbeiBatoTcs 4 Ouiieta B Teatp.
KakoBa BeposiTHOCTB TOT0, YTO Cpeau o0IaaaTesneld OUIETOB OKAXKETCS 2 KEHITUHBI U 2 MY>KUYUHBI?
4. Ha xaxoil kapTouke HamucaHa ojHa u3 OyKB K, 1, M, H, 0, n. YeTbIpe KapTOUKH HayraJ BHIKIAJbIBAIOT
OJIHY 3a Ipyroi B psia. KakoBa BEpOSTHOCTB, UTO MPH BBIKJIAIBIBAHUH MTOIYIUTCS CIIOBO «KION»?
5. Haiiaute BepoATHOCTH TOTO, YTO CIy4ailHbIM 00pa3oM BBIOpaHHOE JIBY3HAYHOE YHCIIO MPH AejeHuH Ha 11
naet B octarke 10.

Bapuant 2
1. U3 xopoOku, copeprxkaliieil 8 MeIKoB pa3nyHbIX 1IBETOB, I'eHa u Tans OepyT no onHomy MenKy. CKOJIBKO
CYIIECTBYET Pa3INYHbIX BAPHAHTOB TAKOTI'O BHIOOPA ABYX MEIKOB?
2. CKOJIBKO CYIIECTBYET MATU3HAYHBIX yucel (0e3 moBTopeHus udp), y KOTOPbIX BTOpas HU(pa B 3alUCH
4?
3. B ypHe 6 Oenbix u 4 uepHbIX Im1apa. M3 3Toll ypHBI Haynady u3BJIEKIU 5 mapoB. KakoBa BepOSITHOCTh
TOT0, 4TO 2 U3 HUX Oelble, a 3 yepHble?
4. Ha xaxxJ101 kKapTOuKe HamucaHa ojHa u3 OykB p, ¢, m, y, ¢, x. UeTblpe KapTOUKU HayraJ BBIKJIAJbIBAIOT
OJIHY 3a JIpyroi B psia. KakoBa BEpOSITHOCTb, UTO MPU BBIKJIABIBAHUH MTOIYIUTCS CIIOBO «Xpycm»?
5. Haiinure BepOATHOCTH TOTO, YTO CIy4YailHBIM 00pa3oM BBIOpaHHOE JBY3HAYHOE YKCIIO MIPH JIeNeHNH Ha 13
JIAaeT B OCTATKeE .



Kpurepun onennBanus
PaGora onienuBaercs:

Ommemkoti «5», ecnu:
e paboTa BBIOJIHEHA TOJHOCTHIO;
® B JIOTHYECKUX PACCYKJICHUSIX ¥ 0OOCHOBAHHMHM PEIICHHUS HET MPOOEIOB U OINOOK;
® B pCIICHUU HET MAaTEMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OIMUCKA, KOTOpast HEe
SIBJIICTCS CJICJICTBUEM HE3HAHUS MIIM HETIOHUMAaHUs y4eOHOrO MaTepuaa).
Ommemxoii «4», eclnu:
e pa0oTa BBITOJIHEHA IIOJHOCTHIO, HO 00OOCHOBAHHMS IIAr0B PEIICHUS HEJIOCTATOYHBI (€CIIM YMEHUE
000CHOBBIBATh PACCYKICHUS HE SIBIISLIOCH CIICIIUATBHBIM O0BEKTOM IIPOBEPKH);
e JIOMYIICHBI OJTHA ONIMOKA MU €CTh JIBAa — TPH HEJ0UYETA B BBIKIIAAKAX, PUCYHKAX, YePTEkKaxX HIU
rpadukax (€ciim 3T BUJIbI padOT HE SBISUIUCH CIICIIMAIBHBIM 0OBEKTOM MPOBEPKH ).
Ommemxka «3» CTaBUTCH, €CIIH:
e JIONMYIICHO OOJiee OJHOM OIMMOKHU MK OoJiee ABYX — TPEX HEJA0YCTOB B BBIKJIAIKaX, YEPTEHKAX HIIH
rpadukax, Ho oOydaronuiics o01aaeT 00sA3aTeIbHBIMA YMEHUSIMH I10 IPOBEPSEMOM TeMe.
Ommemka «2» CTaBUTCS, €CIIH:
® JIONYIICHBI CYIIECTBCHHBIC OMMOKH, MOKA3aBIIUE, YTO O0YJAIOIIUICS HE 00J1aaeT 00s3aTeIbHBIMU
YMEHUSIMH T10 JAHHOW TeMe B ITOJIHOW Mepe.
Ommemka «1» cTaBUTCS, €CIIH:

L4 pa60Ta I[MoKa3ajia IIOJIHO€ OTCYTCTBHC Y 06yqa10meroc;l 00s3aTeNbHBIX 3HAHUH H YMCHI/Iﬁ 1o
HpOBepHeMOﬁ TEMC WJIM 3HAYUTCIIbHAsA 4aCTb pa6OTI>I BBIIIOJIHCHA HEC CaMOCTOATCIIBHO.



