


IHosicHUTENLHAS 3AIHCKA

Pabouast mporpamma yuebHoro mpenmMera « Ajiredpa» paspadboTaHa B COOTBETCTBUH:

— ¢ T1peboBanusivu  DefepasbHOrO TOCYJAPCTBEHHOrO 00pPa30BATENIBHOIO CTaHAapTa
OCHOBHOTO 0011ero 00pa3oBaHMs, YTBEPKIEHHOIO MpUKa3oM MuHHCTEpCTBa 0Opa3OBaHMs M HAYKH
Poccuiickoit @enepaunu ot 07.12.2010 Ne 1897 (B nelicTByrolel penakium);

—C y4YeToM MpPUMEPHOH OCHOBHOH OOpa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHus, OHOOpPEHHOH pemeHueM QenepantbHOro y4eOHO-METOIUYECKOro OOBEIUHEHUS IO
obmemy obpazoanuro (mpotokoi ot 8 anpens 2015 r. Ne 1/15).

Kypc «Anrebper» B 7 — 9 kjaccax HampaBjieH Ha JOCTHIKEHHUE CIENYIOIUX LeNed 1 3a1ad:

B HANPABJIEHUH JUYHOCTHOTO PA3BUTHS

— pa3BHUTHE JIOTMYECKOTO M KPUTHUYECKOrO MBILUICHUS, KYJbTYpbl pPEUH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPHMEHTY,

—(opmMupoBaHue y y4alquxcs HMHTE/UIEKTYaJIbHOH YECTHOCTH W OOBEKTUBHOCTH,
CMOCOOHOCTH K MPEOOJICHUIO MBICIUTENbHBIX CTEPEOTHIIOB, BBITEKAIOLINX U3 OOBIAEHHOTO OMbITA,;

— BOCIIUTAHHWE KA4eCTB JIMYHOCTH, OOECHNEUMBAIOIINX  COLUANbHYID  MOOHJIBHOCTb,
CMOCOOHOCTh MPUHUMATDH CAMOCTOSITEIIbHbIE PEIIEHHS;

— (hopMHpOBaHHE KAa4yeCTB MBbILUICHHS, HEOOXOAMMBIX I aJanTaldd B COBPEMEHHOM
UH(POPMALIMOHHOM O0ILIECTBE,

— pa3BHUTHE HHTEpeca K MAaTeMaTHYECKOMY TBOPYECTBY M MATEMAaTUYECKUX CIIOCOOHOCTEI;

B MeTANpPeIMEeTHOM HANPABJIEHUH

— (hopMHUpOBaHHE MPEACTABICHHIH O MATEMAaTHKE KaK YacTH OOILIeYeIOBEYeCKOM KyIbTYpPbI, O
3HAYMMOCTH MAaTEMAaTUKU B Pa3BUTUH LIMBUIIM3ALMH H COBPEMEHHOTO O0IIECTBa,

—pa3BUTHE MPEACTABICHUN O MareMaTHke Kak (opMe OMHCaHUs M METOAE MO3HAHHUS
IeWCTBUTENIbHOCTH,  CO3[aHHWE  YCJIOBHUH Ui MPUOOpPETeHHs]  MEPBOHAYAIbHOTO  OMbITA
MaTeMaTHYECKOrO MOJETUPOBAHHS,

—(opmupoBanne 00X CIOCOOOB HHTEIUIEKTYAIbHON AEATENbHOCTH, XAPaKTEPHBIX IS
MaTEMATUKU U SIBJSIFOIIUXCS OCHOBOH MO3HABATEJIbHOW KYJBTYPbI, 3HAUUMOH Uil PasJIMuHBbIX cep
4eJIOBEYECKOH JIesITeTbHOCTH,

B MPEAMETHOM HANPABJIEHHH

— OBJIQICHHE MATEeMaTHYECKHMHU 3HAHUSMH U YMEHHUSIMH, HEOOXOAUMBIMHE IS TIPOJOIKEHUS
oOy4eHHsI B CTaplleil IIKOJIE WM UHBIX 00IIe00pa3OBaTEIbHBIX YUPEKIACHHUAX, H3YUEHHsI CMEKHBIX
OVCLUILUINH, TPUMEHEHUs B IOBCEIHEBHOI KI3HH,

— co3maHue (yHAAMEHTa MAJsi MaTeMaTHYeCKOro pa3BUTHS, (POPMHUPOBAHUS MEXaHHU3MOB
MBILIJICHUSI, XaPAKTEPHBIX [JI1 MATEMATHYECKOH esITeIbHOCTH.

JIns 1OoCTH KEHUs! TOCTABJIEHHBIX LieJIel pelarTcs CIeayoIiue 3aAa4M:



—(popMHPOBATE 3JEMEHTBI CAMOCTOSITEIbHOW HHTEJUICKTYaJIbHOW NEATENIbHOCTH Ha OCHOBE
OBJIQJICHUS] MAaTEMAaTUYECKUMH METOAAMH IO3HAHMS OKPYXKAroIero Mupa (YMEHHUsS yCTaHABJIHMBATD,
OIUCHIBATH, MOACTHPOBATh U OOBACHATH KOJHMYECTBEHHBIE 1 MPOCTPAHCTBEHHBIE OTHOILIEHHUS);

— pa3BUBaTb OCHOBBI JIOTMYECKOIrO, 3HAKOBO-CUMBOJHMYECKOIO U  aJrOPUTMHYECKOIo
MBILLIEHUST, MPOCTPAHCTBEHHOIO BOOOPAKEHMS, MATEMATHYECKOW pe4M; YMEHHs BECTH IIOHCK
uHpOpMaLnHu 1 padoTaTh C Hel;

— pa3BUBaTh IMO3HABATEIbHBIE CITIOCOOHOCTH;

— BOCIIUTBIBATh CTPEMIIEHHE K PACIIMPEHUI0 MaTEMaTHUYECKUX 3HaHUM;

— CrocOOCTBOBATh HHTEIJIEKTYAJIbHOMY Pa3BHTHIO, (OPMHPOBATH KadeCcTBA JIMYHOCTH,
HEOOXOIMMBIE YEJNOBEKY Ui TOJHOLEHHOH >KM3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE
MaTeMaTUYECKON NEeSTeNbHOCTH: SICHOCTU M TOUYHOCTH MBICIH, MHTYULIUH, JIOTUYECKOTO MBIIIICHMUS,
NPOCTPAHCTBEHHBIX MPEACTABICHHH, CIIOCOOHOCTH K MPEOIOJICHUIO TPYIHOCTEH;

— BOCIIUTBHIBaTb KyJbTypy JINYHOCTH, OTHOLIEHHWE K MaTeMaTHKe Kak K 4acTu
o01euesIoBeueCKOl KyJbTYPhI, UTparolieii 0COOyIO pOjib B OOIIECTBEHHOM Pa3BUTHUU.

B nmepuon 4pesBbIYANHBIX CUTyalUid, MOTOJHBIX YCJIOBUN, BBENCHUS KapaHTHHHBIX
MeponpusiTHii o 3abonesaemoctu rpunmnom, OPBU u npyrumu nHQEKIMOHHBIMHU 3a00JI€BAHUAMH,
00pa3oBaTeNbHBINA MPOLIECC MO JAHHOMY y4eOHOMY MpPEIMETy OCYLIECTBIISIETCS C HCIOJIb30BAHHEM
IUCTAHLIMOHHBIX TEXHOJIOTHH, «3JIEKTPOHHBIX THEBHUKOBY», COLIMAJBHBIX CeTel U Ipyrux Gopm.

Kypc «Anrebpa» peanmsyercss B paMKax npeaMeTHOH oOjactn «MartemaTtuka u
uH(pOpPMaTHKa»

IIporpamma paccuurana Ha 315 4acos:

7 xnacc — 105 yacos (3 yaca B Henento), 8 kinace — 108 yacos (3 waca B Heneno), 9 kimace — 102 yaca
(3 gaca B HexmemO).

B kaneHmapHO-TEMaTHYECKOM IUIAHHMPOBAHWM Yachl MOBTOPEHHsI B Havdayne yueOHOro rozaa
OepyTcsi U3 KOJIMYECTBA YaCOB HTOTOBOTO TTIOBTOPEHMSI.

@Dopmoii uTOroBoi (rogoBoil) MPOMEKYTOUHOH aTTECTALINH SBJISIETCS UTOrOBasi KOHTPOJIbHAS

pabora.



ILnanupyembie pe3yibTaThl OCBOCHHUS YUe0OHOr0 npeaMera «AJredopa»

Crannmapt ycraHaBimBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOEHHsI OOYYarOIIMMHUCS OCHOBHOMN
oOpa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011Iero oOpa3oBaHus:

— JMYHOCTHBIM, BKJIFOUAIOIIMM TOTOBHOCTb U CIOCOOHOCTH OOYYAIOLTUXCS K CAMOPA3BUTHIO U
JUYHOCTHOMY  CAMOOTpPENeNeHUI0, CHOPMUPOBAHHOCT WX MOTHUBAMM K OOY4YEHHIO U
LleJIeHANIPaBJIeHHON  IO3HABaTEJIbHONH  NEATENbHOCTH, CHUCTEMbl 3HAUMMbIX COLIMAJIbHBIX U
MEXJINYHOCTHBIX OTHOLIEHHUH, LIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPaXXaroIIUX JUYHOCTHBIE U
rpaKIaHCKHE MO3UIMU B AESITEIbHOCTH, COLUAIbHbIE KOMIETEHINH, NPAaBOCO3HAHHE, CIOCOOHOCTh
CTaBHTH LIEJIH M CTPOHUTD JKHU3HEHHBIE TUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKON MACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIUY ME;

— MeTanpeIMeTHBIM, BKJIIOYAIOLINM OCBOCHHBIE OOYHAIOLUTUMHCS MEXKIPEAMETHBIC MOHATUS U
yYHHBEpCaJlbHbIe y4eOHble OEWCTBUS (PEryJIATUBHBIE, II03HABATEJbHBIE, KOMMYHUKATHBHBIE),
CrOCOOHOCTP MX UCMHOJB30BAaHUS B y4eOHOH, TIO3HABATENIbHOH W COLMANBHOW MPAKTHKE,
CaMOCTOSITEJIbHOCTh TUIAHUPOBAHMUSI M OCYINECTBJICHUS Y4YeOHOH MEsITeNbHOCTH M OpPraHWU3aLuu
yueOHOro COTPYOHHYECTBA C TMeJaroraMd W CBEPCTHHUKAMH, IIOCTPOSHHE HWHIUBUAYaJIbHON
00pa3oBaTeNbHON TPASKTOPHH;

— MPEeOMETHBIM, BKIOYAIOIIUM OCBOCHHBIE OOYYalOIUMHUCS B XOJ€ HM3yYEHUs y4eOHOro
npeaMera yMeHHMs, crenupuuecKkue Uil AaHHOW NPEAMETHONW OONacTH, BHUIbI AEATEIBHOCTH I10
MOJIYYE€HHIO HOBOTO 3HAHMS B paMKax y4eOHOro mpenMeTa, ero npeoOpa3oBaHHUIO U MPUMEHEHHIO B
yueOHBIX, Y4eOHO-TIPOEKTHBIX U COLMAIBbHO-MIPOEKTHBIX CUTYALUsIX, (POpMHUpOBAHUE HAYYHOTO THIIA
MBILLJIEHNs], HAYYHbIX MPEACTABIEHUN O KJIIOYEBbIX TEOPHUSX, TUMAX M BUAAX OTHOLIEHUM, BiIaJieHHUE
Hay4HON TEPMMUHOJIOTHEH, KIIFOUEBbIMU MOHATUSAMH, METOAMHU U IIPUEMaMHU.

JInuHOCTHBIE pe3yabTAThbI:

- Poccuiickas rpakgaHCcKash WAEHTUYHOCTb (MATpuUOTH3M, yBakeHHe K OredecTBy, K
MIPOLJIOMY U HACTOSALEMY MHOIOHALMOHAJIBHOIO Hapona Poccun, 4yBCTBO OTBETCTBEHHOCTH U J0JTa
nepen Pognnoil, nnentudukanus ceds B kauecTBe rpaxknannHa Poccun, cyObeKTHBHAS 3HAUUMOCTD
UCIIOJIb30BAHUSl PYCCKOTO sI3blKa U SI3bIKOB HaponoB Poccuu, oco3HaHWe U OLIyLIEHUE JMYHOCTHOMN
COINPHYACTHOCTU Cyapde poccuiickoro Hapona). Oco3HaHHE >THUYECKOW NPUHAIJIEKHOCTH, 3HAHHE
UCTOPUH, SI3bIKA, KYJbTYpPbl CBOETO HApOAa, CBOErO Kpas, OCHOB KyJbTYpPHOIO Hacjelus HapOAOB
Poccun u denoBedecTBa (MOCHTUYHOCTD YEJIOBEKA C POCCUHCKON MHOTOHALIMOHAJBHON KYJBTYPOH,
COMPUYACTHOCTb HCTOPUH HApOAOB U TOCYNapCTB, HAaXOAMBIIMXCS Ha TEPPUTOPUM COBPEMEHHOMN
Poccun); wuHTepmopH3anMs T'yMAaHUCTHUYECKUX, NEMOKPATHUYECKHMX W TPAIULHMOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO poccuiickoro odmecrsa. OCO3HaHHOE, YBAXHTEIbHOE U IOOpOXKeNaTesbHOe
OTHOLIEHHE K HCTOPUHU, KYJbType, PEeNUruH, TPaguLusaM, s3blkaM, LIEHHOCTSIM HapojosB Poccuu u

HapOIO0B MHPA.



- T'oToBHOCT U CcHOCOOHOCTH OOYHAIOIMMXCSI K CAMOPA3BUTHIO M CaMOOOpA30OBAaHUIO Ha
OCHOBE MOTHBAIMM K OOYYEHHMIO M TO3HAHWIO, TOTOBHOCTb M CIIOCOOHOCTH OCO3HAHHOMY BBIOOpY H
MOCTPOCHHIO AJIbHEHIeH HHINBUAYAIbHOW TPAEKTOPUHU 00pa3oBaHMs Ha Oa3e OPUEHTHPOBKU B MHUpeE
npodeccuii U TPOPECCHOHANBHBIX TMPEANOYTEHHH, € Y4Y€TOM VCTOHYMBBIX IO3HABATEJbHBIX
UHTEPECOB.

- PasBuroe MopanbHOE CO3HAHHE U KOMIIETEHTHOCTb B PELICHHH MOpAJbHBIX MPoOIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (POPMHUPOBAHNE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TOBEACHUS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHOWIEHWs K COOCTBEHHBIM IIOCTyNKaM (CIOCOOHOCTb K
HPAaBCTBEHHOMY CaMOCOBEPLICHCTBOBAHMIO, BEPOTEPIHMOCTb, YBAXKHTEJIbHOE OTHOLICHHE K
PETUTHO3HBIM YyBCTBAaM, B3TJISIIaM JIIOJEH HIIM MX OTCYTCTBHIO, 3HAHHE OCHOBHBIX HOPM MODAH,
HPABCTBEHHBIX, AYXOBHbIX HAEAJOB, XPAHHUMBbIX B KYJbTYPHbIX TpaAMLUsX HapomoB Poccuu,
TOTOBHOCTb Ha HX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHMYEHHMIO B TIIOCTYIKAax, IOBEICHHH,
PAaCTOYUTENBHOM MOTPEOUTENBCTBE,  CPOPMHPOBAHHOCTh MPEACTABICHUH 00 OCHOBaxX CBETCKON
STHKH, KYJbTypbl TPAAMLMOHHBIX PEJHUTHi, UX POJM B Pa3BUTHH KYJbTYPbl M HUCTOpuUM Poccuu u
YeJOBEYECTBA, B CTAHOBJICHHM TPAXKAAHCKOTO OOIECTBA M POCCHHCKON TOCYIapCTBEHHOCTH,
NOHMMAHHNE 3HAYEHUs HPABCTBEHHOCTH, BEPbl U PEJIUTHU B JKU3HU YEJIOBEKA, CEMbH U OOINECTBA).
CopMHPOBAaHHOCTb OTBETCTBEHHOI'O OTHOLICHHSI K YYEHHIO, YBAKUTEJIbHOTO OTHOLICHHS K TPYAY,
HAJIMYHME OINbBITA YYaCTHsl B COLMAIBHO 3HaUUMOM Tpyae. OCO3HaHHE 3HAUEHUs] CEMbH B JKU3HU
yenoBeka M oOIIecTBa, NPUHITHE LEHHOCTH CEMEHHON JKHU3HH, YBaXHUTEIbHOE M 3a00TIHBOE
OTHOLIEHHE K 4JIEHAM CBOEH CEMBbHU.

- CdopMHPOBaHHOCTh ILEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHs HAyKH M OOIIECTBEHHOH MPaKTHUKH, YYUTHIBAIOIIErO COLMAJbHOE, KYJbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA.

- Oco3HaHHOE, YBAXUTEIbHOE U JOOPOKENAaTeIbHOE OTHOLIEHHE K APYTrOMY YEJOBEKY, €ro
MHEHUIO, MHPOBO33PEHHIO, KYyJBTYpe, S3bIKy, Bepe, TPaXIAHCKOW TO3MLUU. [ OTOBHOCTD W
CIOCOOHOCTh BECTHM JUAJOr C JPYTMMH JIFOOBMH W JOCTHraTb B HEM B3aWMOIIOHMMAHUS
(nnenTnduranms cedst Kak MOJHONMPABHOIO CyOBEKTa OOINEHHs, TOTOBHOCTb K KOHCTPYHPOBAHHIO
oOpa3a mapTHepa NO IUAJNOTy, T'OTOBHOCTb K KOHCTPYHPOBAHMIO 0O0pasza IOMYyCTHMBIX CIOCOOOB
IUaiora, TOTOBHOCTh K KOHCTPYHPOBAHHUIO MPOIIECca TUAIOTa KaK KOHBEHIIMOHUPOBAHHUS WHTEPECOB,
npoIeNyp, TOTOBHOCTb U CIIOCOOHOCTD K BEIEHHIO ITEPETOBOPOB).

- OCBOEHHOCTb COLIMAIHBIX HOPM, MPAaBWJI MOBENEHUS, posiell 1 (GOpM COIMATIBbHON KU3HH B
rpynmax M cooOmecTBax. Y4acTheé B ILIKOJbHOM CaMOYIIPAaBIEHHUH M OOIIECTBEHHOW >KU3HU B
npenesaXx BO3PACTHBIX KOMIIETEHLHMH C y4eTOM PErHOHAJbHBIX, STHOKYJIbTYPHBIX, COLUANbHBIX U
SKOHOMHYECKHX OcOOeHHOCTeH ((POopMHpPOBaHHE MOTOBHOCTH K YYaCTHIO B IPOLECCE YIOPSAOYCHUS
COLIMAJIbHBIX CBSI3€H M OTHOLUEHHM, B KOTOPbIE BKJIFOUYEHbI U KOTOpble (YOPMHUPYIOT CaMH yUaIlHuecs;

BKIIFOUEHHOCTb B  HCMOCPCACTBCHHOC TI'PaXJAaHCKOEC Yy4YaCTHE, TOTOBHOCTH YYAaCTBOBATHL B



KU3HENIEATEIIbHOCTH MOAPOCTKOBOTO 00LECTBEHHOTO o0beuHEeHNUS, NPOAYKTUBHO
B3aMMOJIECHCTBYIOLIErO ¢ COLMAIbHON CPeoi U COLMATbHBIMU UHCTUTYTaMH, uaeHTH(uKaLms ceds B
KauecTBe CyObeKTa COLUAJBHBIX MPeoO0pa3oBaHUl, OCBOCHHE KOMIETEHTHOCTEH B  cdepe
OpPraHU3aTOPCKON JESTeIbHOCTH, HWHTEPUOPH3ALMs LIEHHOCTeH CO3MAATeNIbHOrO OTHOIIEHHS K
OKpy»Karolled NeHCTBUTEIbHOCTH, LEHHOCTEH COLMAJbHOTO TBOPYECTBA, LIEHHOCTH MPOAYKTHBHOI
OpraHU3alul COBMECTHOH AEATEeNbHOCTH, CAMOpEaJM3aldd B TPYINe M OpraHH3aldH, LEeHHOCTH
«IPyroro» Kak paBHOMPABHOIO mapTHepa, GOpMHUPOBAHUE KOMIIETEHLMI aHAN3a, MPOSKTHUPOBAHMS,
OpraHU3aLUH IeSITeIbHOCTH, pedeKCHH U3MEHEHHI, ClIOCOO0B B3aMMOBBITOJHOIO COTPYIHHYECTBA,
crocoOO0B peann3aunuy COOCTBEHHOTO JTUAEPCKOTO MOTEHIHAA).

- CopMupoOBaHHOCTH LIEHHOCTH 3I0POBOTO M 0€30MacHOro 0dpas3a sKU3HH, WHTEPUOPU3ALIHS
NpaBUJI MHAWBUIYAJIbHOTO U KOJUIEKTUBHOrO 0€30MacHOr0 MOBENEHHs B YPE3BbIYAMHBIX CHTYALHSIX,
YIrPOKAOIINX KU3HHU U 3A0POBbIO JIFOEH, TPABIII MOBEACHUS Ha TPAHCIIOPTE U HAa AOPOrax.

- Pa3BUTOCTb 5CTETHUECKOTO CO3HAHMS YePe3 OCBOCHUE XYI0KECTBEHHOTO HACIICAMS HAPOIOB
Poccun u mupa, TBOPYECKOH AEATENPHOCTH 3CTETHYECKOro xapakrepa (CHOCOOHOCTh MOHMMATH
XYAOKECTBEHHbIE  MPOU3BEACHHS,  OTPAXKAKOLIME  pPa3Hble  JTHOKYJbTYPHbIE  TPaIULIHH;
cpOPMHUPOBAHHOCTh OCHOB XYAOKECTBEHHOW KYJbTYpbl OOYYAIOLIMXCS Kak dYacTH X oOrei
IYXOBHOM KyJBTYpPBI, Kak 0CO0Oro croco0a MO3HAHHUS JKU3HH M CPENCTBA OpPraHU3alM{ OOLICHHS,
3CTETUYECKOE, SMOLMOHAIBHO-LIEHHOCTHOE BHICHHE OKpPYKAIOLIEr0o MHpPa;, CHOCOOHOCTh K
HMOLMOHAIBHO-LIEHHOCTHOMY OCBOEHHUIO MHPA, CAMOBBIPAKEHHIO U OPUEHTALIUH B XYI0KECTBEHHOM U
HPaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI, YBa)KEHHE K HCTOPUH KyJbTypbl cBoero OTedecTsa,
BBIPAKEHHOH B TOM 4YHCJI€ B MOHHMaHHUH KpacOThl YEJNOBEKa; MOTPeOHOCTh B OOLIEHUH C
XYA0KECTBEHHBIMH TPOU3BEACHUSIMU, CPOPMHUPOBAHHOCTh AKTHBHOTO OTHOLICHUS K TPaAHLIUSIM
XYIOXKECTBEHHON KYJbTYPBI KAK CMBICIIOBOM, 3CTETHYECKON U IMYHOCTHO-3HAYUMOH [IEHHOCTH).

- ChopMHUPOBAHHOCTh OCHOB SKOJIOTHYECKOH KYJbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJOTMYECKOTO  MBILUUICHUS, HaJU4YHe OMNbITa SKOJOTMYECKH  OPHEHTHPOBAHHOM
peIeKCHBHO-OLIEHOUHON M MPaKTHUYECKOW IesTeJbHOCTH B JKU3HEHHBIX CHUTyaLUsiX (TOTOBHOCTH K
UCCJICIOBAHUIO TMPUPOMABbL, K 3aHATHSIM CEJIbCKOXO3SHCTBEHHBIM TPYAOM, K XYAOKECTBEHHO-
JCTETHUECKOMY OTPAKEHHMIO MPHUPOABL, K 3aHSITHUSM TYpPU3MOM, B TOM 4YHCJIE€ SKOTYPU3MOM, K
OCYIIECTBIICHHUIO MPUPOIOOXPAHHOHN EATEILHOCTH).

MeTtanpeamMeTHbIe pe3yJibTAThI

MeranpenMeTHbIe Pe3yJbTaThbl BKIIFOYAIOT OCBOEHHBIE OOYYAIOIIUMHUCST MEKIPEIMETHBIC
MOHSTHS W YHUBepPCaJbHble  y4eOHble  AEWCTBHsA  (PEryJsITHBHbIE,  IO3HABATEJbHBIE,

KOMMYHHKATHBHBIE).
MexnpeaMeTHbIe IOHATHS
VYcnoBueM (OPMHPOBAHHS MEKIPEAMETHbIX IOHSTHH,  TakMX, Kak CHCTeMa, (aKT,

3aKOHOMEPHOCTD, q)eHOMeH, dHAJIN3, CHUHTEC3 MABJISACTCA OBJIAACHUC O6yLIaIOH_II/IMI/IC$I OCHOBaMH



YUTATENbCKOM KOMIIETEHIINH, NPHOOpPeTeHne HaBBIKOB padoTel ¢ wuHpOpManmed, ydactue B
NPOEKTHOH JesTeabHOCTH. B OoCHOBHOI mkone Oynmer mpomoipkeHa pabora mo (GOPMUPOBAHHIO U
Pa3BUTHIO OCHOB YHTATENbCKOH KomMnereHuuu. OOydaronecs OBIACIOT YTEHHEM KaK CPEICTBOM
OCYIIECTBJIEHUs] CBOMX NAJbHEHINNX IUIAHOB. MPONOJDKEHHsT OOpa3oBaHHs W camMooOpa3oBaHUS,
OCO3HAHHOTO TUTAHUPOBAHHS CBOErO aKTYaJbHOrO M MMEPCIEKTUBHOIO Kpyra YTEHHUs, B TOM YHUCIIE
IOCYrOBOTO, TOATOTOBKM K TPYIOBOH M COLMAJIbHOH MIEATEIBHOCTH. Y BBITyCKHUKOB Oyner
copMupoBaHa NOTPEOHOCTh B CHCTEMATHYECKOM YTEHHUHU KaK CPEICTBE TIO3HAHUS MHpa U cedsl B 3TOM
MUpe, TAPMOHHU3AIMH OTHOIIEHUH UejoBeKa U 00IIecTBa, co3aannn odpasa «moTpeOHOro OyayImeroy.

IIpn u3yueHnn MareMaTHKH OOydaroIIHecs YCOBEPIIEHCTBYIOT MPHOOPETEHHBbIE HA MEPBOM
YPOBHE HABBIKH PadoTbl ¢ HHpopManueid U nonoiHAT ux. OHH cMOryT padoTaTh C TEKCTaMH,
npeoOpa30BbIBATh U HHTEPIIPETUPOBATH COAEPIKALIYIOCS B HUX HH(YOPMALHIO, B TOM YHCJIE:

- CHCTeMaTH3UpPOBaTh, COMOCTABIATh, AHAJIM3HPOBATh, O0OOINATP W WHTEPHPETHPOBATH
UH(POPMALIHIO, COAEPIKAIIYIOCS B TOTOBBIX HH(OPMALIMOHHBIX O0BEKTAX;

- BBIIEJIATh TJIABHYI0 M H30BITOYHYIO MH(OPMALHMIO, BBIMOJHSTH CMBICIOBOE CBEPTHIBAHHE
BBIJIEJICHHBIX (DAKTOB, MBICIIEH; MPENCTABIATh WHPOPMALMIO B CXKATOH CIOBECHOH ¢opme (B BHIE
IUTaHA WM TE€3MCOB) U B HAIVIAOHO-CUMBOJHUYECKOH (opMme (B Buae Tabmui, rpapuyuecKkux cCxeM U
auarpaMM, KapT MOHSITHH — KOHLENTYaJIbHBIX THATPAMM, OMTOPHBIX KOHCIIEKTOB),

- 3aIOJTHSATh U AOTOJHATH TaOJIHIBI, CXEMBbI, AUATPAMMBI, TEKCTHL.

B xone m3ydyenus kypca oOydarouiiecss npuoOpeTyT onbIT NPOEKTHOH AeATEIbHOCTH Kak
ocoboii  Qopmbl  yueOHOH  paboThl, CHOCOOCTBYIOUIEH  BOCHHUTAHHIO  CAaMOCTOSITENIbHOCTH,
WHUIUATUBHOCTH, OTBETCTBEHHOCTH, TMOBBIIEHUIO MOTHBAUMH U 3(GQPEeKTUBHOCTH yueOHOH
OESITEIPHOCTH, B XO[€ peaM3allil HCXOMHOrO 3aMbICiia Ha TPAKTUYECKOM YPOBHE OBJANEIOT
yYMEHHEM BbIOMpPATh aJ€KBATHbIE CTOALICH 3a1ade CPEeACTBa, MPUHUMATH PEIIEHUs, B TOM YUCIE U B
cuTyauusx HeomperneneHHOCTH. OHHM TMOJydaT BO3MOXKHOCTBH Pa3BUTh CIIOCOOHOCTH K paspaboTke
HECKOJIbKMX BapUAHTOB PELICHWH, K MOMCKY HECTAHNAPTHBIX PEIIEHHH, NMOUCKY U OCYLIECTBICHHIO
HanOoJiee MPUEeMIIEMOTO PEIEHUS.

B coorserctBrn @I'OC OO0 BBIAEHSIOTCS TP TPYIIIBI YHUBEPCAIBHBIX YIEOHBIX NEHCTBHIA:
pEeryJsITHBHBIE, TO3HABATENbHbBIE, KOMMYHHUKATHBHBIE.

PeryasituBnbie YVY/|

Vmenue camocmosimenvno onpedensms yeau 00yueHus, CMAasums U QopmMyauposams Hosbvle
3a0auu 6 yuyebe U NO3HABAMENbHOU OeAmeIbHOCMU, PA3GUEAMb MOMUEbl U UHMEPECsl CBOell
nozuaseamenvroil oesimensnocmu. OOYuaIowuics cmModicem:

—aHAJM3UPOBATh CYLIECTBYIOIINE U IIAHUPOBATh OyAyIure 00pa3oBaTebHbIE PE3yIbTATHI,

—uaeHTU(HULUPOBATH COOCTBEHHBIE MTPOOJIEMBI U ONIPEIEISITh MIABHYIO TPOOIeMy,

—BBIABUTATb BEPCHM pPEIIeHHs] Mpobiembl, (GOpMyNHpOBaTh THUIOTE3bl, NPEABOCXHIIATH

KOHEUHBIN pe3yJbTarT,



—CTaBUTb 1LIeNIb JAEATENbHOCTH HAa OCHOBE OINPENEICHHOW NpobsieMbl W CyIIECTBYOLINX
BO3MOKHOCTEH,

—dopMmynupoBaTe y4eOHBIE 3a7ayd  KaK I[HAru JOCTHDKEHHUs] TIOCTABJICHHOH  Leu
TEeSITeIbHOCTH;

—00OCHOBBIBAaTh 1IEJIEBbIE OPHEHTUPHI U MPHOPHUTETHI CChUIKAMHU HA LIEHHOCTH, YKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATENIbHOCTD IIATrOB.

Vmenue camocmosimensno niaanuposams nymu OOCMUICeHUs yeneil, 6 moMm uucie
QAIbMEPHAMUBHBIE, OCO3HAHHO 8bI0UpaMb HAuobONee >¢hhekmucHvie CNOCOOBI peuteHust Y4eOHvIX U
noszuasamensvuix 3a0ay. O6y4aiowuiicst cModjcem:

—OMpeneNsiTh HeOOXOaUMbIe NEHCTBUE(s) B COOTBETCTBUU C y4eOHOW U TMO3HABATEIBHOMN
3ama4ell ¥ COCTABISITh AITOPUTM HUX BBITIOJHEHUS,

—00OCHOBBIBaTh M OCYLIECTBISITH BbIOOp Hambodee 3>PPEeKTHBHBIX CHOCOOOB pELICHUS
yueOHBIX U MO3HABATENbHBIX 33/a4,;

—OIpeneNAT/HaXOAUTh, B TOM YHCJIE€ W3 NPEIJIOKEHHBIX BApUAHTOB, YCJIOBUS IS
BBIMOJIHEHHsI yueOHOM 1 O3HABATENbHON 3a/1auH,

—BBICTPAaWBaTh JKU3HEHHbIC IUIAHBI HA KPATKOCPOUHOE Oyayiuee (3asBISATH ILEJEBbIC
OPUEHTHUPBI, CTABUTh a€KBATHBIC MM 3aJaud WM NpeIiaraTb NEHCTBHS, YKa3biBassi M OOOCHOBBIBAs
JIOTHUYECKYIO MOCIIEI0BATEIbHOCTb LI1aroB);

—BBIOMPATh U3 MPENJIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIBHO MCKATh CPENCTBA/PECYPCHI AJIs
peLIeHHs 3aJa9l/TOCTIKEHHS LeIH,

—COCTAaBJIATH IUIAH PEeLIeHHsI TPOoOIeMbl (BBITIOJHEHUS IPOEKTA, IPOBENECHUS HCCIIEIOBAHUA);

—OIpenesaTh NOTEHUHATbHbIE 3aTPYAHEHUS NPU pPEUIeHWH y4eOHOH W TO3HABaTENbHOU
3a/1a4M U HAXOAUTb CPEICTBA ISl UX YCTPAHEHHS,

—OITUCBIBATh CBOW OMBIT, OGOPMIISAA €ro Ul Mepeadn APYTUM JIIOJSM B BHAE TEXHOJOTHU
peLIeHHsI MPAKTUYECKHX 3a/1a4 ONPEAEIICHHOTO KJIacca;

—TUTAHUPOBATh U KOPPEKTUPOBATH CBOKO HHIUBUIYAJIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

Vmenue coommocums ceéou Oeiicmeus ¢ nianupyemviMu pe3ynvmamamii, OCYUecmensims
KOHMPOIbL  c60eli  OesimensHOCmu 6 npoyecce OOCHUICEHUs Pe3yTbmamd, Onpeoensms cnocoovl
oeiicmeuii 8 pamMKax NPeONONCeHHBIX YCA08Ul U mMpebo6anuil, KOpPeKmupoeams ce0u Oeiicmeus 8
coomeememeuu ¢ uzmensrougetics cumyayuei. Qoyuarowuiics cModicem:

—OIpeneNsiTh COBMECTHO C TME€AaroroM MW CBEPCTHUKAMU KPUTEPHH  IUIAHHPYEMBIX
PE3yJIBTATOB U KPUTEPHH OLIEHKU CBOEH Yy4eOHOH NeATeNbHOCTH,

—CHCTEMAaTU3UPOBaTh (B TOM YHCJE€ BBIOMPATh MPHUOPUTETHBIE) KPUTEPUHU TUIAHUPYEMBIX
PE3yJIBTATOB U OLIEHKU CBOEH e TeNbHOCTH,

—oTONpaTh WHCTPYMEHTBI [JIsl OLCHMBAHUS CBOEH  JEATENbHOCTH, OCYIIECTBIIATH

CaMOKOHTPOJIb CBOEH AESITEIbHOCTH B PAMKAaX MPEIJIOKEHHBIX YCIOBUH U TpeOOBaHUN,



—OLIEHUBATh CBOKO [IEATENHOCTb, apTYMEHTUPYsI NMPUYMUHBI AOCTIDKEHHS] WM OTCYTCTBHUS
IUTAHUPYEMOTO Pe3yJIbTaTa,;

—HaxXOJUTh JTOCTATOYHBIE CPEACTBA JUIA BBINOJIHEHUS yUeOHBIX NEHCTBUN B M3MEHSIOLIEHCS
CUTyalluy W/WIIK TIPU OTCYTCTBHUHU TUIAHUPYEMOTO Pe3yJIbTaTa,

—paboTasi MO CBOEMy IUIaHy, BHOCHTH KOPPEKTHBBI B TEKYINYIO AEATEIBHOCTb Ha OCHOBE
aHamM3a ~ W3MEHEHMH  CUTyauud  JUIsi  TOJNYYeHHs  3alJJAHUPOBAHHBIX  XapaKTEPUCTHK
NPOAYKTa/pe3yIbTaTa;

—yCTaHABIMBATH  CBSI3b  MEXIY  IMOJNYYEHHBIMH  XapaKTEPUCTUKAMH  MPOAYKTAa U
XapaKTEPUCTUKAMH MPOLecca ASSITEIbHOCTH U IO 3aBEPIICHUHN eSTebHOCTH MpPeasiaraTb U3MEHEHHE
XapaKTEPUCTUK MPOLecca IS OMYYESHUs YIYUIIEHHBIX XapaKTePUCTHK MPOAYKTA,

—CBEpSATh CBOM JEHUCTBHSI C LENbI0 M, NPU HEOOXOAMMOCTH, HWCHPABISATH OLIMOKU
CaMOCTOSITEINIBHO.

Vmenue oyenusams  NpasuibHOCMb — 6bINOIHEHUs  Y4eOHOU  3a0auu, CcOOCMEeHHbIe
803ModCHOCIU ee peuteris. OOYuaruuiica cmodxcem:

—OIpenesATh KPUTEPUN TIPABHIIBHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHHS yUeOHOH 3a1a4m;

—aHaJIN3UPOBaTh U OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApUs IUIs
BBINOJIHEHUsT yueOHOH 3a1aum;

—CBOOOIHO TMOJIB30BATHCS BIPAOOTAHHBIMU KPUTEPHSIMH OLEHKH M CAMOOLICHKH, UCXONS U3
LA U UMEIOIINXCSL CPEACTB, pa3findasi pe3yJibTaT U CIIOCOObI JeHCTBUIA,

—OLIEHUBATh MPOAYKT CBOEH [EATeNIbHOCTH TIO 3aJaHHbIM W/WJIH CaMOCTOSITENIbHO
OTIPENEICHHBIM KPUTEPHSM B COOTBETCTBHUH C LIENIBIO AEATEIBHOCTHY,

—00OCHOBBIBaTh JOCTHKUMOCTh LEJIM BBIOPAHHBIM CHOCOOOM Ha OCHOBE OLIGHKH CBOHMX
BHYTPEHHHUX PECYpPCOB U JOCTYITHBIX BHEIIIHUX PECYPCOB;

—(pUKCHUPOBATh U AHAJIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB.

Binaoenue ocnoeamu camoxoHmposia, camooyeHKu, NPUHAMUS peweHuti U ocyujecmeieHs
OCO3HAHHO020 6b100PA 8 YueOnoil u nosnasamenvnoil. Qoyuarowuiics cmodicem:

—Ha0MIOaTh U AHATM3UPOBATH COOCTBEHHYIO YUeOHYIO M MO3HABATENBHYIO NESTENBHOCTD U
IESITeIbHOCTD APYTrUX 00yHarOIIUXCsl B MMPOLIECCE B3aUMOIIPOBEPKH,

—COOTHOCHUTbH peallbHbIe M IUIAHUPYEMble Pe3yJbTaThl WHAWBHUAYAJIbHOW O0Opa3oBaTeNbHON
IESITeIbHOCTH U JI€J1aTh BBIBOBI,

—TPUHUMATh PELICHNE B YIeOHOH CUTYalllu i HECTH 32 HETO OTBETCTBEHHOCTS;

—CaMOCTOSITENIbHO ONPEAEISTh MPUIMHBI CBOETO yCIeXa WM HeyClexa U HaXOAHUTh CIIOCOObI
BBIXOJIa M3 CUTYAL[UH HEYCIIexa,;

—PEeTPOCTIEKTUBHO OMNpENeNsaTh, Kakue ACHCTBUS 10 pPELIeHHI0 Yy4eOHOH 3amaud Wiu
napamMeTpsl 3TUX IeHCTBUN MPUBEIH K MOJYYEHUIO UMEIOIIErocs MPOAYKTa Y4eOHON AeATENbHOCTH,

—IeMOHCTPUPOBATh  TPUEMBbI  PETYJSIUN  TICHXO(PU3UOJIOTHYECKHX/  IMOLHMOHATBHBIX



COCTOSIHUH U AOCTIDKEHHS 3(deKTa yCrokoeHus (yCTpaHEeHUs! SMOLMOHAIBHON HANpPSIKEHHOCTH),
s¢dexkra BoccTaHOBNEHUs (OCHaONeHUs TMPOsBICHUH yTOMIIeHHUs), 3(pdexra axTUBU3ALIU
(TOBBILIEHHS ICHXO(PHU3HONIOTHIECKOH PEAaKTUBHOCTH).

MMo3znaBaTenbHbie Y'Y/

Ymenue onpeoensme nowsimus, cozoaeams 0000ueHUs, YCMAHABTUGAMb  AHANOUU,
Kaaccuuyuposame, CAMOCMOAMENbHO GbIOUPAMb OCHOBAHUA U Kpumepuu O Kiaccugurayui,
YCMAHAGIUEAMb — NPUYUHHO-CIEOCMGEHHbIE  C6A3U,  CIMPOUMb  J02UYECKoe  paccyicoeHie,
YMO3aKIIouenue (UHOYKmuenoe, OeOykmueHoe, no aumanoluu) u oeiams 6v1600b1. OOyuaiowuiics
cmodHcem:

—noaOupaTh CJIOBA, COMOAYMHEHHBIE KIFOUEBOMY CJIOBY, ONPEACISIIOIINE €ro NMPU3HAKH U
CBOICTBA,

—BBICTPANBATh JIOTUYECKYIO LIETIOYKY, COCTOSIIYIO M3 KJFOUEBOTO CJIOBA M CONMOAYMHEHHBIX
€My CJIOB;

—BBIIENATH OOIINH MPHU3HAK IBYX WJIM HECKOJIbKHUX MPEAMETOB MIIH SIBJICHUH U OOBSICHATD UX
CXOJICTBO;

—O0BEINHSTh MPEIMEThl U SBJICHHS B TPYIIIbI IO ONPENEIeHHbIM MPU3HAKAM, CPAaBHUBATD,
KJaccuGuIpoBaTh U 0000IMATh (hAKTHI U SIBICHUS,

—BBIIEINAT SIBJICHUE U3 O0IIero psiia Ipyrux sBICHUH,

—OmpenessaTe OOCTOSATENbCTBA, KOTOPBIC IMPEIIIECTBOBAIN BO3SHHKHOBEHHUIO CBSI3U MEXKIY
SIBJIEHUSIMH, U3 3TUX OOCTOSTENBCTB BBIACISTH OMpPENEISIOLINe, CTOCOOHbIE ObITh TPUYMHOW JaHHOTO
SIBJIEHUSL, BBISIBIIATD PUYUHBI U CIEICTBHS SIBICHHIA,

—CTPOUTH PACCy’KACHHE OT OOLINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SIBJIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;

—CTPOUTH pacCy)KICHHE HAa OCHOBE CPABHEHMs MPEIMETOB W SIBICHWMH, BBIACISSI MPU STOM
o0Ine NpU3HaKY,;

—H3J1araTh MOJYYEHHYIO0 HH(POPMALIHIO, HHTEPIPETHPYS €€ B KOHTEKCTE peraeMoil 3a1auy;

—CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(POPMALMIO, HYXKJAIOLIYIOCS B MPOBEPKE, Mpeniararh U
IPUMEHSTH CIOCO0 MPOBEPKH JOCTOBEPHOCTH HHPOPMALINH,

—BepOaTN30BaTh YMOLIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HA HErO HCTOUHUKOM;

—OOBSICHATD SIBJICHHS, MTPOLIECCHI, CBSI3U U OTHOIIEHHUSI, BBIIBIsIEMbIE B XOZ€ TIO3HABATEIbHON
U UCCIIEIOBATEIIbCKON AeATENbHOCTH (IIPUBOANUTE OOBSICHEHHE C N3MEHEHNEM (DOPMBI NPEICTaBICHUS,
OOBSICHATD, NETANU3UPYs HIIH 000011ast; OOBACHATH C 3aJaHHON TOYKH 3PEHUsT);

—BBIABJISITH M HA3BIBATh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIE€ BO3MOXKHbIE / Hanboee
BEPOSITHBIE TIPUYMHBI, BO3MOKHBIE TIOCIEACTBHS 3aJaHHON MPUYHHBIL, CAMOCTOSTENBHO OCYIIECTBIISSA
NPUYHMHHO-CJIEICTBEHHBIN aHAIN3;

—A€JIaTb BBIBOJ Ha OCHOBEC KPUTHYCCKOI'O aHaJIM3a PA3HBIX TOUCK 3PCHUA, NMOATBEPIKAATH



BBbIBOZ COOCTBEHHOH apryMeHTannel Wi CaMOCTOSITENIbHO TIOJTYYEHHBIMHU TAHHBIMH.

Ymenue cozoasame, npumensame u npeodpaz06u16ams 3HAKU U CUMBOIbI, MOOEIU U CXembl OJis
peuienus yuebnvix 1 noznasamenvnvix 3aoay. Qoyuarowuiics cmodcem:

—0003Ha4aTh CUMBOJIOM M 3HAKOM TPEIMET U/UITH SIBJICHHE,

—OIPEnesATh JOTHYECKHE CBSI3U MEXKIY NMPEeIMEeTaMU H/UITH SIBJICHUSIMH, 0003HA4YaTh TaHHbIE
JIOTHUYECKHUE CBS3H C TIOMOLIBIO 3HAKOB B CXEME;

—co3aaBaTh abCTPAKTHBII WK peajibHbII 00pa3 npeaMeTa W/ UiH SBJICHHS,

—CTPOUTh MOZEJIL/CXeMy Ha OCHOBE YCJIOBUI 3aJ1a4H U/UJTH CIIOCO0a €€ PEIIeHUS,

—co3qaBaTh BepOaNbHbIe, BEIECTBEHHblE W HMH(OPMALMOHHBIE MOJAETH C BBIACICHHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JUIsl ONPEAENIeHHs CIioco0a pelIeHns 3a1a4i B COOTBETCTBUHU
C CUTyalHel,

—TpeoOpa3oBbIBATh MOJENH C LIETBIO BBIABICHHUs OOLIMX 3aKOHOB, OMPEAEISIFOIINX JaHHYIO
MPeIMETHYIO 00J1acTh;

—TePEBOIUTH CIIOJKHYIO IO COCTaBy (MHOTOACIIEKTHYIO) HMHPOPMALIUIO U3 TPaQUUECKOTO UITH
(hopMaT30BaHHOTO (CUMBOJILHOTO) MPEICTABICHHUS B TEKCTOBOE, M HA0OOPOT;

—CTPOUTH CXEMy, AJITOPUTM ACWCTBHUS, WCHPABIATb HJIM BOCCTAHABIMBATHD HEM3BECTHBIN
paHee alrOpUTM Ha OCHOBE UMEIOIIErocs 3HaHMsI 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS] allTOPHUTM,

—CTPOUTH TOKA3aTENbCTBO: NMPSMOE, KOCBEHHOE, OT IPOTHBHOTO;

—aHAM3UPOBATH/peIEKCUPOBATh OMBIT pa3paboTKH W peanu3aluu y4eOHOro MPOEeKTa,
UCCIIENIOBAHMS (TEOPETUIECKOTO, SMITUPHUECKOT0) HA OCHOBE MPEAJIOKEHHON MPpOoOJIeMHON CUTyanuy,
MOCTABJIEHHON LIENTN W/WUJIH 3aJaHHBIX KPUTEPHEB OLIGHKH MPOIYKTa/pe3yIbTara.

Cmvicnogoe umenue. Q0yuaiowmuiicss CMogicem:

—HaxOOUTh B TekcTe Tpedyemyro uHpopMauuro (B COOTBETCTBHH C LEISIMH CBOEH
NEesITEIbHOCTH);

—OpPHEHTUPOBATbCS B COAEPKAHWU TEKCTa, TMOHUMATh LEJOCTHBIA CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

—yCTaHABIIMBATH B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITUH, SIBIIEHHH, IPOLIECCOB;

—Ppe3IOMHPOBATH TJIABHYIO HIE0 TEKCTA,

—TpeoOpa3oBbIBATh TEKCT, «IEPEBOIS» €ro B APYIYH0 MOAAIBbHOCTb, WHTEPIPETHPOBATH
TEKCT  (XYOOKECTBEHHbII M  HEXYNOXXECTBEHHBIH  —  yueOHbI,  HAay4HO-IOMYJISPHBIMH,
UH(pOPMALMOHHBIH, TEKCT non-fiction);

—KPUTHYECKU OLICHUBATh COZIEPKaHNe U (POpMy TeKcTa.

Dopmuposanue u pazeumue KONOUYECKO2O MbIUACHUA, YMeHUe HNPUMEHAMb €20 6
NO3HABAMENbHOU, KOMMYHUKAMUBHOH, COYUATbHOU NPAKMUKe U HPOGHEeCCUOHANbHON OpueHmayui.
Obyuaiowguiicst cmodicem:

—OMpenessATh CBOe OTHOLICHUE K MPUPOIHOMN Cpene;



—aHAJM3UPOBATh BIUSHUE OKOJOTHYECKUX (PAKTOPOB Ha cpeay OOMTaHUS IKHUBBIX
OpPTaHU3MOB,

—TPOBOANTH MPUYMHHBIA U BEPOATHOCTHBIN aHAJIM3 SKOJIOTUIECKIX CHTYaLUH;

—TPOTHO3MPOBATh M3MEHEHUS CUTYALlH NIPU CMEHE NEeHCTBUS OMHOTrO (pakTopa Ha AEeHCTBHUE
apyroro ¢dakropa,;

—PpachpoCTPaHATh SKOJOTHUYECKHE 3HAHUS M YYaCTBOBATh B MPAKTUYECKHUX JIeJIaX IO 3aILUTe
OKPYKaroIleu cpensl,

—BBIPAKaTh CBOE OTHOLIEHHE K MPUPONE Hepe3 PUCYHKH, COYMHEHUS, MOJENH, MPOCKTHBIC
paboThL

Pazsumue momusayuu x oeradenuio Kyismypoil aKmueHO20 UCHONb306AHUSL CIOBAPEH U
opyeux nouckoewvix cucmem. Qoyuarowguiicst cmodicem:

— OmpenessiTh HeOOXOIUMBIE KITFOUEBbIe TOUCKOBBIE CJIOBA U 3aIPOCHI,

— OCYIIECTBJISATh B3AaUMOJEHCTBHE C 3JIEKTPOHHBIMU TIOUCKOBBIMHU CUCTEMAaMHU, CIIOBAPSIMH,

— (opMupOBaTH  MHOXECTBEHHYIO  BBIOOPKY M3  IOMCKOBBIX  HCTOYHHUKOB IS
OOBEKTHBH3ALNH PE3yJIbTATOB TIOUCKA,

—COOTHOCHTbD TIOJTyUEHHBIE PE3yJIbTAThl IIOUCKA CO CBOEH eSITeTbHOCTBIO.

Kommynuxarusubie YY/{

Vmenue opeanusosviams yueOnoe cOmpyoOHUYECmMBO U COBMECMHYIO OesimeabHOCmb ¢
yuumenem U C8EPCMHUKAMU, pAbomams UHOUBUOYANLHO U 6 SPYNNe: HAXOOUms odujee peuieHue u
paspeuiams KOHQIUKMbL HA OCHOBE CORNACOBANUS NOZUYUT U Yuema UHMeEPecos, opmyaupoeams,
apeymMenmupoeams u omemaueams ceoe muenue. Q0yuaromuiics cmosicem:

—ONpeaeNsiTh BO3MOXKHBIE POJI B COBMECTHOH JIESITEIbHOCTH,

—HIrpaTh OMpPEIENIEHHYIO POJIb B COBMECTHOH eI TeIbHOCTH,

—MPUHUMATD TO3ULUI0 COOECeNHMKA, TIOHUMAs MO3ULHMIO0 IPYroro, pasjindyaTb B €ro peyu:
MHEHHE (TOUKY 3PEHHS), JOKA3aTeNbCTBO (APTyMEHTHI), (PaKThI; THIIOTE3bI, AKCHOMBI, TEOPHH;

—OnpeneNsiTh CBOM HEWCTBUS W OEHCTBUS TapTHEPA, KOTOpPble CHOCOOCTBOBAIHM WIIH
NPEMATCTBOBAIN MPONYKTHBHONH KOMMYHUKALINY,

—CTPOUTH NMO3UTHBHBIE OTHOIIEHUS B IpoLecce YIeOHOM 1 MO3HABATEIbHON AESATENbHOCTH,

—KOPPEKTHO U apTyMEHTHUPOBAHHO OTCTaWBaThb CBOKO TOYKY 3PEHHUS, B IHCKYCCHH yMEThb
BBIIBUTaTh  KOHTPAPTYMEHTBI, TnepedpasupoBaTb CBOK  MbBICHb  (BIAQACHHE  MEXaHH3MOM
SKBHUBAJICHTHBIX 3aMEH);

—KPUTHUYECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATH
OIMUOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0,

—IpenjaraTh aJbTEPHATUBHOE PELICHNE B KOH(QINKTHON CUTYaLUHY,

—BBIAEIATH OOIIYIO TOUKY 3PEHHS B AUCKYCCHUY,

—AO0roBapUBATLCA O IIpaBUJIaX U BOMPOCAX HJIA O6CY)KI[6HI/I$[ B COOTBETCTBUH C ITOCTABJIICHHOI



nepen rpynnou 3anaqyen;

—OpraHu30BbIBaTH y4eOHOE B3aUMOAEHCTBHE B rpynmne (onpemensTh oOOIMMe LeiH,
pacrpenensiTh poJiv, TOrOBAPUBATHCS APYT C APYTOM U T. 1.);

—yCTpaHATb B paMKax JAHajora paspbiBBl B  KOMMYHHKAIMH, OOYCJIOBJICHHBIC
HETIOHUMAaHHEM/HETIPUSITHEM CO CTOPOHBI cOOeCeTHUKA 3a7a4uu, (POPMBI MITH CONEPIKaHHS TUAJIOTa.

Vmenue ocosnanno ucnonvzosame peuegvie cpedcmea 6 cOOmMEEMCmMeuu ¢ 3a0aveti
KOMMYHUKQYUU ONISL BbIPAICEHUS. CEOUX UYECMG, MbIcaell 1 nompebrHocmeti OJisi NAAHUPOBANUS U
pe2ynsyuy  ceoeil  OesAmeabHOCHU, 81d0eHUue YCMHOU U NUCBMEHHON peubld, MOHON02UYECKOI]
KOHmMeKCcmHoll peusto. Q0yuaomuiicss CModicem:

—OIpenesATh 3a1a4y KOMMYHHKAIIMH U B COOTBETCTBUH C Hell OTOMpaTh peyueBble CPENICTBRA,

—oTONpaTh M UCIONB30BaTh PEUEBBIE CPENCTBA B IMPOLIECCE KOMMYHHKALIMH C APYTHMH
JEOBMHU (TUAJIOT B Mape, B MAJIOW TPYIIe U T. 1.);

—TPEACTaBIATh B YCTHOH WJIM TNHCbMEHHOH (opMe pa3BepHYTBIH IUlaH COOCTBEHHOW
NEeATEbHOCTH,

—co0yroaTh HOPMBI MyOJIMYHON peyH, PErjJaMeHT B MOHOJIOTE M IUCKYCCUU B COOTBETCTBHH
C KOMMYHUKAaTUBHOM 3aa4ei;

—BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CYKACHHE) M 3alpalluBaTh MHEHHE MapTHEPa B
paMKax quaiora,

—TPUHUMATh PELICHNE B XOJI€ TUAJIOra M COTIaCOBBIBATh €T0 C COOECETHUKOM,

—CO37aBaTh MUCbMEHHBIE (KJIUIIUPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCIHOJb30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPEICTB,

—HCIIONIb30BaTh BepOaNbHbIE CPencTBa (CPENCTBA JIOTMYECKOH CBS3HM) IUISL  BBIACJICHHS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHUS,

—HCIOJIb30BATh HeBepOaTbHbIE cpencraa UJIn HaIJIAIHBIE MaTepHabl,
MOATOTOBJIEHHbIE/OTOOpaHHBIE IO/ PYKOBOACTBOM YUUTEIIS,

—JenaTh OLEHOYHBINA BBIBOA O JOCTHXKEHUM LeNM KOMMYHHUKALMU HEMOCPENACTBEHHO IOCTE
3aBepIICHUS] KOMMYHHUKATUBHOTO KOHTAKTa U OOOCHOBBIBATH €TO.

Dopmuposaniue u pazeumie KOMRNEMEHMHOCHU 6 0OIACMU UCHONb308ANUSL UHPOPMAYUOHHO-
KOMMYHUKayuoHno1x mexuonoauii (Oanree — UKT). Ooyuarowuiicst cmodcem:

—IIeJICHANPABJIEHHO MCKATh M UCTOIb30BaTh HH(OPMAIIOHHBIE PECYpPChl, HEOOXOMUMBIE IS
peweHust yueOHbIX U MPAKTHYECKUX 3a1a4 ¢ nmoMoinbko cpencrs UKT;

—BBIOMPATh, CTPOUTH M MCIIOJIb30BATh aIeKBATHYIO MHOOPMALIMOHHYIO MOJEIb JIS Iepeaadn
CBOMX MBICJIEH CPENCTBAMH E€CTECTBEHHBIX U (POPMANBHBIX SI3BIKOB B COOTBETCTBHH C YCJIOBHUSIMHU
KOMMYHHUKAINHY,

—BBIAENATE WHGOPMALMOHHBIN aCHeKT 3aJa4H, OINEepUPOBaTh HNAHHBIMH, HCIIOIB30BAThH

MOJACIb PCHICHUA 3aa4H,



—HCIIOJIb30BaTh KOMITBIOTEPHbIE TEXHOJOTHH (BKJIOYas BbIOOp AaIeKBATHBIX 3a/adye
WHCTPYMEHTAIBHBIX MPOTPAMMHO-AIIAPATHBIX CPEACTB U CEPBHCOB) [UIS PEIICHUS] HHPOPMALIMOHHBIX
U KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHCJE. BBIYUCICHHE, HATUCAHUE MUCEM, COUMHEHMH,
JOKIIaIOB, pedepaToB, CO3MaHNE IPE3CHTALMN U 1P .;

—HCIIOJIb30BaTh HH(POPMAIIHIO C YIETOM STHUECKUX U IPABOBBIX HOPM,

—Cco37aBaTh HHPOPMAIIMOHHBIE PECYPCHI PA3HOTO THIIA U AJIST PA3HBIX ayAUTOPUH, COOMOaTh
UH(POPMALMOHHYIO TUTHEHY U NpaBHia HHQOPMALIHOHHOH 0€30MacHOCTH.

IIpenmeTHbIe pe3yJibTaThl:

BoinyckHUK HayunTcsa B 7-9 Kjaccax (IJisi HCHOJb30BAHUSI B MOBCEJIHEBHOM KH3HH H
o0ecreyeHusi BO3MOKHOCTH YCIEIIHOT0 NMPOAOJIKeHUs1 00pa3oBaHusi HA 0230BOM YPOBHe)

DJieMeHThI TeOPHH MHOKECTB U MATEeMATHYeCKOil JJOTHKH

— OmnepupoBath Ha 0a30BOM VPOBHE' TNOHSTHSAMH: MHOXECTBO, SJEMEHT MHOMKECTBA,
MOJIMHOKECTBO, MPUHAJIEKHOCTD;

— 3a/1aBaTh MHO)KECTBA NEPEUNCICHUEM UX 3JIEMEHTOB;

— HaXOIUTh MepecedeHne, 0ObeANHEHNE, TOJMHOXKECTBO B MIPOCTEHUIIINX CHTYALIUX;

— omepupoBaTh Ha 0a30BOM ypOBHE TOHSATHSMU. OIpEIeNeHHe, aKCHOMa, TeopeMma,
JIOKa3aTeNbCTBO;

— TPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI [l TOATBEPKIEHUs CBOUX BbICKA3bIBAHUH.

B noBceaHeBHOM »KU3HH U NPH U3YYEeHHH APYTHX NPeIMeTOB:

— HCHOJB30BaTh rpaduveckoe NPEACTABICHHE MHOXKECTB /Ui OMNHCAHUS PEeabHBIX
NPOIIECCOB U SIBJICHUH, MPH PEIIEHUH 3a7a4 IPYTHX YIeOHBIX TPEIMETOB.

Yncaa

— OnmnepupoBarb Ha 0a30BOM YpOBHE MOHATHUSMH. HATypPaJlbHOE YHCIO, LEJIOE YHCIIO,
OObIKHOBEHHast  poOb, JgecATHYHAss ApoOb, CMEIIaHHas JApoOb, palOHANIBHOE  YHCIIO,
aprupMeTHUECKUI KBaIPaTHBIH KOPEHB;,

— MHCHOJIb30BAaTh CBOMCTBA YMCEJ U MPaBUja AEUCTBUI IIPU BBINOJIHEHUHN BBIYUCICHUMN,

— UCIHOJB30BaTh MPU3HAKU NeIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIYUCICHUN U
peLIeHNH HECIOXKHBIX 3aa4;

— BBINOJIHATH OKPYTJIEHHE PALMOHAIBHBIX YUCE B COOTBETCTBUH C MPaBUIIAMU,

— OLEHHUBAThb 3HaUY€HUE KBAJPATHOIO KOPHs U3 MOJIOXKUTEIBbHOTO LIeJIOr0 YUCa,

— pacro3HaBaTh palOHAJbHbIE U UPPAaLMOHAIbHbBIE YNCIA,

— CpaBHUBATb YUCJA.

B noBceaHeBHOM »KU3HH U NPH U3YYEeHHH APYTHX NPeIMeTOB:

— OLCHHBATH PE3YyJbTAaThl BBIUHUCIIEHUH Ipu PECLIICHUU MPAKTUICCKUX 3a1a4,

' 3mecs m mamee — pacmo3HABATH KOHKPETHBIC NMPHMEPH OOIIMX MOHATHH MO XAPAKTEPHBIM TPH3HAKAM, BHINONHATH
JICHCTBHS B COOTBETCTBHH C OIPEICICHUEM U IIPOCTEHINUMHE CBOHCTBAMHY HOHATHH, KOHKPETH3UPOBATh MMPUMEPAMH 00IIHE
TIOHATHA.



— BBINOJHAT CPABHEHHE YUCEN B PEATIbHBIX CUTYALUsX;

— COCTaBJIATH YKCJIOBBIE BBIPAXKEHUS MPU PELICHUH MPAKTUYECKUX 3a7a4 U 3a4a4 U3 IPyTrux
y4eOHBIX MPEIMETOB.

ToxknecTBeHHbIE NPeodpa3oBaHUA

— BBINONHATEP HECHOXKHBbIE TNPeoOpa3OBaHMsI MJsl BBIUUCIEHUS 3HAYEHUH YHCIOBBIX
BBIPAKECHUI, COEPKAIINX CTENEHU C HATYPaJIbHBIM [TOKA3aTeNeM, CTENEHHU C LENbIM OTPULIATEIbHBIM
MOKA3aTeJIEM;

— BBIMOJIHATD HECJIOXKHbIE TPEoOpa3OBaHUs LENbIX BBIPAKEHHH: pPAaCKPBIBATh CKOOKH,
NPUBOANUTH TTIOAOOHBIE ClIaraeMble;

— HCHOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUs (KBapaT CyMMBI, KBaApaT Pa3HOCTH,
Pa3HOCTB KBAIPATOB) IJIsl YIIPOLIEHUS BEIYUCICHUH 3HAUEHUH BBIPAYKSHUT;

— BBINOJIHATH HECJIOXKHBIE Peo0pa3oBaHus APOOHO-TMHEWHBIX BBIPAXKEHUH U BBIPAKEHHH C
KBaJIpaTHbIMU KOPHSMH.

B noBceaHeBHOM KU3HH U NPH U3YYEeHHH APYTHX NPeIMeTOB:

— TMOHMMATh CMBICII 3aMIMCH YUCJIA B CTAHAAPTHOM BHJIE,

— omepupoBaTh Ha GA30BOM YPOBHE MOHITHEM «CTAHAAPTHAS 3aITHCh YHCIIAY.

YpaBHeHHUSI H HEPABEHCTBA

— OnmnepupoBarb Ha 0a30BOM YypOBHE TIOHITHAMH. PABEHCTBO, YHCIOBOE PAaBEHCTBO,
ypaBHEHUE, KOPEHb YPABHEHHUs], PELIEHUE YPABHEHHUs], YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELIECHUE
HEPABEHCTBA,

— TMPOBEPATH CHPABENINBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB,

— peluaThb JUHEHHBbIE HEPABEHCTBA U HECJIOXKHBIE HEPABEHCTBA, CBOIALINUECS K JIMHEHHBIM,

— pelaTb CUCTEMBbI HECJIOXKHBIX JJMHEHHBIX YPABHEHUH, HEPABEHCTB;

— TIPOBEPATH, SBJIAETCS JIM JAHHOE YHCIIO PELICHUEM YPaBHEHUs (HEPaBEHCTBA);

— pewath KBaJpaTHbIC YPaBHEHUS 1O (PopMyIie KOPHEH KBaAPATHOTO YPaBHEHUS,

— un300pakaTh PeIIEHHs] HEPABEHCTB U UX CUCTEM Ha YHCJIOBOH MPSIMOH.

B noBcenHeBHOM )KU3HH U NIPH H3Y4YE€HHUH APYTHX NPEAMETOB:

COCTABJIATD M PEIIATh JINHEHHbIE YPAaBHEHUS MIPH PELICHUN 3a71a4, BOSHUKAIOLINX B IPYTHX
yueOHBIX MpeaMeTax.

DyHKIUH

— HaxonuTe 3HaueHne QYHKIMH MO 33JJAHHOMY 3HaUE€HUIO apTyMEHTA,

— HAXOIUTb 3HAUEHHE apryMeHTa IO 33JlaHHOMY 3HAYeHHI0O (PYHKUUH B HECIOXHBIX
CUTyalUsIX,

— OMpenesATh MOJOKEHNE TOYKH 110 €€ KOOPIUHATAM, KOOPMHATHI TOUKH 110 €€ MOJIOKEHHIO

Ha KOOPAWHATHOM IMJIOCKOCTH,



— 1o rpaduKy HaXOAWThb OONACTb OIpENENICHHs, MHOKECTBO 3HAUEHHWH, HyJIH (YyHKIUH,
MPOMEKYTKH 3HAKOMOCTOSIHCTBA, MTPOMEKYTKH BO3pacTaHUs U YObIBaHUs, HAauOONbIee 1 HANMEHbBIIee
3HaueHUs! QyHKIIHH;

— CTpPOUTb rpaduK JUHEHHOHN QyHKIIHH;

— TIPOBEPATh, SBISIETCS JHU JAaHHBIA rpaduk rpadukoM 3amaHHOH (GYHKUMM (JHMHEHHOH,
KBaJPaTHYHOH, 0OpaTHOH MPONOPLHUOHAIBHOCTH),

— ompeneyATh NPUONMKEHHBbIE 3HAYEHUS KOOPAMHAT TOYKH IepecedeHus: rpaduxos
dyHKLMi;

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMH. IIOCJIEAOBATENBHOCTD, apu(mMeTndeckas
IPOTPecchsi, FTeOMETPUIECKas IPOrPECCHS;

— pewmwarb 3ama4d  Ha [POTPECcCCHH, B KOTOPBIX OTBET MOXET OBITh MOJYyYeH
HETIOCPEACTBEHHBIM MOACUETOM 0€3 MpuMeHeHHsT GOpMyJI.

B noBceaHeBHOI :KM3HM M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:

— HCHOJB30BaTh IpaUKU peasbHBIX MPOLECCOB W 3aBHUCHMOCTEH U ONpEeAeNeHHs HX
CBOWCTB (HauOOJNbIINEe U HAUMEHbBIINE 3HAYCHUS, MPOMEXKYTKH BO3PACTAHUs U yOBIBAaHUS, 00NacTH
MOJIOXKUTEIBHBIX U OTPULIATEIIbHBIX 3HAYSHUH U T.I1.),

— HCHOJB30BATh CBOMCTBA JMHEHHON (PYHKLINU U ee rpaduK NP PELIeHUH 33a1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

CTaTHCTHKA H TeopHUs BEPOATHOCTEH

— HMmerb mpencTaBieHHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIY4alHOTO
COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

— pewarb NpocTeHlIne KOMOMHATOPHBIE 3aadd METONOM MPSIMOTO M OPraHM30BAHHOTO
nepedopa,;

— TPEACTaBISTH JaHHBIE B BUAE TAOIHI, AMAarpamMmm, rpapuKkos;

— YHuTaTh MHQOPMALHIO, NIPEICTABICHHYIO B BH/E TAOIULIbI, AUATPaMMBI, rpaduka,;

— OMpenesATb OCHOBHBIE CTATUCTUYECKHE XaPAKTEPUCTUKH YHCIOBBIX HAOOPOB;

— OLIEHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHININX CIy4asiX,

— HWMETb MPEACTABICHHUE O POJIH 3aKOHA OOJIBIINX YMCET B MACCOBBIX SIBJICHUSX.

B noBcenHeBHOM )KU3HH U NIPH H3Y4Y€HHUH APYTHX PEAMETOB:

OLIEHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METONIOM Iepedopa;

UMETb MPEACTABICHUE O POJIH MPAKTUIECKH JOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHH,

CPaBHMBATb OCHOBHBIC CTAaTUCTUYECKUE XaPAKTEPUCTUKH, IOJYYEHHbIE B IPOLECCE
peLIeHNs TPUKJIAJHON 3a1a4M, U3yUEHHUsl PEAJIbHOTO SIBJICHUS
— OLEHUBATh BEPOSITHOCTb PEATIbHBIX COOBITHI U SIBJICHUH B HECJIOXKHBIX CUTYALIUSX.
TexkcToBBIE 321291

— Pemath HeCIOXKHBIE CIOKETHBIE 3a4av4 PA3HBIX THUIIOB HA BCC apI/I(I)MeTI/ILIeCKI/Ie I[efICTBPIH;



— CTPOWTb MOJENb yCIOBUA 3a1aud (B BUAE TaOJIHMLBI, CXEMbl, PUCYHKA WU YPABHEHUS), B
KOTOPOM JJaHbl 3HAUEHUs IByX U3 TPEX B3aMMOCBA3AHHBIX BEJIUYUH, C LENbIO MIOMCKA PELIEHHS 3a/1a4H;

— OCYIIECTBJISITh CIOCOO IMOHMCKAa PEIIeHHs 3a7aydd, B KOTOPOM PacCyKIEHHE CTPOHUTCS OT
yCIIOBUS K TPeOOBAHUIO WM OT TpeOOBAHUS K YCIOBUIO;

— COCTaBJIATH IJIaH pelleHus 3aaul;

— BBIAENATH 3Talbl PELIeHUs 3a/1a4H,

— HHTEpHPETUPOBATh BBIYMCIUTENbHbIE pPe3yJbTaThbl B 3ajade, HCCIEAOBaTb IOJY4YEHHOE
pelleHue 3a1a4y;

— 3HaTh pa3jM4Yue CKOPOCTeH 0ObEKTa B CTOSTUEH BOZE, MPOTHB TEUECHHUS H 10 TEUEHUIO PEKU;

— peluaTh 3aJja4y Ha HaXO)KJIEHHE YacTH YKCia U YHUCIIa 10 ero 4acTy,;

— pewathb 3a7a4u Pa3HbIX THIOB (Ha pabOTy, Ha MOKYIIKY, HAa ABH)KEHHUE), CBSI3bIBAIOIIUX TPU
BEJIMUUHBIL, BbIACIATH 3TU BEIUUUHbBI U OTHOLIEHUS] MEKAY HUMU,

— HaxoOuTb NPOLEHT OT YHUCJA, YWUCIO MO MPOLIEHTY OT HEro, HaxOAWUTh MpPOLIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBILIIEHUE BETUYHHBI;

— pellaTh HECJIOXKHbIE JIOTHYECKHUE 3a7a4l METOJOM PacCyKIEeHUMN.

B noBceaHeBHOM »KU3HH U NPH U3YYEeHHH APYTHX NPeIMeTOB:

— BBIABUIaTh T'MIIOTE3bI O BO3MOXKHBIX MPEAEIbHBIX 3HAUEHUSAX UCKOMBIX B 33/1aue BEJIUYUH
(menaTp MPUKUAKY).

HcTopusi MaTeMaTHKHU

— OnuchiBaTb OTAENBbHBbIE BbIIAIOIINUECS Ppe3YyJbTaTbl, IOJYYEHHbIE B XOJAE pa3BUTHUS
MaTeMaTUKH KaK HayKH,

— 3HaTh NPUMEPbl MaTEeMaTUYECKUX OTKPBITUM M UX aBTOPOB, B CBS3M C OTEUECTBEHHOW U
BCEMHUPHOH UCTOPUEH;

— IIOHUMATbh POJIb MaTEMAaTUKH B pa3BUTUU Poccun.

MeToabl MAaTeMaTHKH

— BpiOuparte nNOAXOAAIIMIA M3YYEHHBIH METOX Ul PELICHHUs HW3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a/1a4;

— IlpuBonute  mpuMepel  MAaTEMaTUYECKMX  3aKOHOMEPHOCTEM B OKPY’Karolleu
NeNCTBUTENbHOCTU U IPOU3BEIEHUSIX UCKYCCTBA.

BbInyCKHHK MOJYYHT BO3MOKHOCTH HAYYHUTbCA B 7-9 Kjaaccax AJsi oOecmedeHHs
BO3MO’KHOCTH YCIEIIHOI0 MPOAOJIKeHHsI 00pa30BaHHUsI HA 0a30BOM H yIiy0JeHHOM YPOBHSX

JJ1eMeHTBI TC€OPHUH MHORECTB H MATEMATHYECKOH JIOTHKH



— Onepuposams’  nonsmusmu: — onpedenenue, — meopema, — AKCUOMd, — MHOJICECHIGO,
XAPaxmepucmuxy  MHOJCECMEA,  2NeMEHM  MHONCECMEd, NYcmoe, KOHeYHoe U 0eCKOHeYHOoe
MHONCECMBO, NOOMHONCECMEO, NPUHAONEHCHOCHb, GKIIOUEHUE, PABEHCIBO MHOMCECG,

— U300padicams MHOJNCECMBA U OMHOULEHUE MHOJICECTE C NOMOWbIO KPY206 Jilnepa;

— onpeoenams NPUHAONEHCHOCMS 3NEMEHMA MHOMCECMBY, O00BbeOUHEeHUI0 U NepeceueHulo
MHOJHCECME;

— 3a0a60Mb MHOHCECHBO C NOMOUBIO NEPEYUCTEHUS DNEMEHMOB, CIOBECHO20 ONUCAHUS,

— Onepupo6amy NOHAMUAMU: BbICKA3BLIGAHUE, UCMUHHOCMb U JONCHOCHb BbICKA3bIGAHIS,
ompuyanue GbICKA3bIBAHUT, ONEPAYUY HAO GbICKA3LIGAHUAMU. U, UIU, HE, VCIOBHbIE GbICKA3bIGAHUS
(umnnuxkayuu);

— CMpOUmM®b GbICKA3BIGAHUS, OMPUYAHIUSL GLICKAZBIGAHUL.

B noBceaHeBHOI :KM3HN M MPU H3YYE€HHUH APYTHX NPEAMETOB:

— CMpOUms YenouKU yMO3AKIIOYEHUI HA OCHOBE UCHOJIb306AHUS NPABUIL JIOCUKI,

— UCRNONB306AMb MHONMCECMEA, ONEPAYUU C MHONCECMBAMI, UX 2paduyecKkoe npeocmasienue
OJIs1 ONUCAHUS PEAIbHBIX NPOYECCOB U SGNEHU L.

Yucna

—  Onepuposams NOHAMUAMU: MHONACECTBO HAMYPATLHBIX YUCE], MHOICECMBO YebIX YUcel,
MHONCECMBO PAYUOHAILHBIX YUCEN, UPPAYUOHAILHOE HYUCIO0, KEAOPAMHbIE KOPEHb, MHONICECMEO
OelicmeUmeIbHbIX YUCe]l, 2e0OMeMPUYECKAs UHMEPNPemayiist HaAMypPAIbHbIX, YeablX, PAYUOHATbHYIX,
Oelicmeume b HbIX YUcel;

—  NOHUMAMb U OOBACHAMb CMBICH NOZUYUOHHOTU 3ANUCU HAMYPATLHO2O YUCIA,
—  BBINONHAMb GLIYUCHEHUS, 6 MOM HlUCie C UCHONb308AHUEM HPUEMOB PAYUOHANIbHYIX

BLIYUCICHUT,

8BINONHAMYb OKPY2IeHUE PAYUOHATbHBIX YUCEN C 3A0AHHOT MOYHOCMbBIO;
—  CPABHUBAMb PAYUOHATbHYIE U UPPAYUOHATbHYIE YUCIA,
—  npeocmasnsams payuoOHAIbHOE YUCTO 8 GUOe OecsSImUYHOoil Opoou
—  YROpAOOUUEAMb YUC/A, 3ANUCAHHbIE 8 U0 OOBIKHOBEHHOT U OeCAMUYHOI Opodu;
—  Haxooums HOJ[ u HOK uucen u ucnonv3osame ux npu peutenuu 3a0ay.
B noBceaHeBHOI :KM3HM M MPU H3Y4YE€HHUH APYTHX NPEAMETOB:
— HNpUMeHAmMb NPAGUNA NPUOIUNCEHHBIX BLIYUCAEHUT NPU Peulenull NPAKMUYECKUX 3a0ay U
peuteruu 3a0au Opy2ux yueOHvIxX HpeomMemos;
— GbINOJHAMY CPABHEHUE PEe3YIbMAMOE GbIYUCHEHUTI NPU PeuteHU NPAKMUYeCKUX 3a0ay, 8
mMoM yucie NPpUONUINCEHHBIX GbIYUCTEHUTL
— CcOCmMAaeIsams U OYeHUBAMb YUCIOBbIE GbIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0ay U

3a0ay u3 Opy2ux yueOHvIX HpeoMemos;

% 371eCh U Jalee — 3HATh ONMPEICICHHE MOHATHS, YMETh MOACHATh Cr0 CMBICT, YMETh HCTIOIb30BATh MOHATHE H €ro CBOHCTBA
MPU MPOBEACHHUU PACCYKICHUHN, J0KA3ATEIBCTB, PEIICHUH 3a/1aY.



— 3aNUCLIGAMb U OKPY2JIAMb YUCT06bIe 3HAYEHUS PeqIbHbIX GeAUYUH C UCHONb306AHUEM
DA3HBIX CUCIEM UBMEPEHUSL.

To:xaecTBeHHBIE MPeOOpPa30OBAHUSA

— Onepuposeame ROHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CIMeneHu ¢ Yyeavim
ompuyamenbHuiM NOKA3AMenem,

—  BBINONHAMYb NPEOOPAZOBAHUSL YENbIX GbIPANCEHUIL: OeiiCmEUsl ¢ OOHOYAEHAMU (CI0JICeH e,
BLINUMAHUE, YMHOJNCEHUE), OlICMBUS C MHOLOYUNEHAMU (COJCEHUe, bIYUMAHUE, YMHONCEHUE),

—  BBINOAHAMb PANOACEHUE MHOLOUTIEHOE HA MHOICUMENU OOHUM U3 CHOCOO08: GbIHECEeHUe 30
CKOOKY, epynnuposKa, UCnois306anue Yopmys COKPAUIeHHO20 YMHOICEHUS,

—  8b10€AMb K8AOPAM CYMMbl U PA3HOCHIU OOHOYAEHOB;

— PACKNA0bIBAM b HA MHOICUMENU KEAOPAMHbIH  mMpexyen;

— BBINOAHAMYL — NPeodPA306AHUS  GbIPAJICEHUT,  COOepICAWUX — CMeneny ¢ yeavimu
OMPUYAMENbHBIMY — NOKA3AMENAMY,  NEPeXooums  Om 3aNUcH 6 6uoe CmeneHu ¢  yeavim
ompuyamenbHviM HOKA3AMeNeM K 3anuUct 8 guoe opoou;

— BBINONHAMYb NPEeOOPA306AHUL OPOOHO-PAYUOHATBHBIX BbIPANCEHUI: COKpauyerle Opobeil,
npusedenue aneedpauyeckux Opobeil Kk obugeMy 3HAMEHAMENO, CIONCeHUe, YMHOMCEeHUe, OelleHue
ancebpauveckux Opoodeii, 60o36edeHue areedpauyeckoli.  Opodu 6 HAMYPATLHYIO U Yeayio
OMpuUYamensHyIo Cmenens,

—  8BINOAHAMb NPEOOPAZOBANUSL BLIPANCEHUTL, COOEPACAUUX KGAOPAMHBIE KOPHU,

—  ewI0eNAMs KEAOPAM CYMMbl AU PASHOCMU OBYYIEHA 6 BbIPANCEHUSX, COOePHCAUUX
K6AOpammule KOPHU,
—  8BINOIHAMb NPEOOPAZ0BAHUSL BBIPANCEHUIL, COOCPUCAUIUX MOOYTb.

B noBceaHeBHOI :KM3HN M MPU H3YYE€HHUH APYTHX NPEAMETOB:

— BBINOAHAMY NPeodpA306AHUsl U OeUCMEUs C YUCIAAMU, 3ANUCAHHBLIMU 6 CMAHOAPMHOM
guoe;

— BBINOAHAMYL NPeodPAZV6AHUS ANCeOPAUYECKUX GbIPAJICEHUT NPU peuwenul 3a0ay Opy2ux
YueOHbIX NpeoMemos.

YpaBHeHHUSI H HEPABEHCTBA

— Onepuposame NOHAMUAMU: YPAGHEHUE, HePAGEHCHEO, KOPEeHb YPAGHEHUs, peuleHue
HepPaseHCcmed, PasHOCUNbHbIE YPASHEHUS, 00ACHb onpedeneHus ypasHenus (HepaseHcmea, Cucmemsl
ypasnenuil unu Hepasencms),

— pewiams JUHeliHble YPAGHEHUsl U YPAGHEHUs, CE00UMbIe K JUHEHHbIM C HOMOUbIO
MOoHCOeCmMBEeHHbIX NPeodPa306aHUI;

— peuiams Keaopammusie YPAGHEHUS U YPAGHEHUSA, CE0OUMbIE K KEAOPAMHBIM C HOMOUbIO
MOAHCOeCMBEHHBIX NPeoOPa306aAHUI;

— peuiams OpOOHO-TTUHElHbIE YDAGHEHUSL,



— peuiams npocmeiiuiie UPPAYUOHATbHbIE YPASHEHUA 6UOA \[ f (x) = a, \/ f(x)= \/ g(x),

n
pewiams YpasHeHus 6uoa x = a ;

peuiams ypaecrernus Ccnocooom PA3N0AHCERUA HA MHONCUMENIU U 3UMEHbI nepemeHHOﬁ;

UCNONB306AMb  MEMOO UHMEPBANO8 OJisl peuleHusl yeavlX U OpOOHO-PAYUOHANLHBIX
HepaseHcme;

— peuiams AuHetinble YPAGHEHUsL U HEPABEHCMBA C NAPAMEMPAMIU,

— peuiams HeCl0JICHbIE KEAOPAMHbIE YPASHEHUSL C NAPAMEMPOM,

— peuiams HeCN0JICHbIe CUCIEMbI TUHEHNBIX YPAGHENUTl C RAPAMEMPAMU,

— peuiams HeCl0JICHbIE YPASGHEHUSL 6 YeIbIX YUCTAX.

B noBceaHeBHOI :KM3HN M MPH H3Y4YE€HHUH APYTHX NPEAMETOB:

— cocmasnams U pewiams  JUHeliHble U KEAOpAmmHwle YPAGHEHUs, YPAGHeHUs, K HUM
ceo0sUecs], CUCMeMbl JUHEUNbIX YPAGHEHUN, HEPAGeHCME NpU peuienull 3a0ay Opyaux yueOHwix
npeomemos;

—  BBINOAHAMY OYEHKY NPABOON0000UsL PE3YTbMAmOoe, NOIYYAeMbIX NPU Peute U TUHEUNbIX U
K6AOPAMHIX YPAGHEHUH U CUCMEM JTUHENHbIX YPAGHEHUIl U HePABEHCME NPU peuenull 3a0ay Opyeux
YUeOHbIX NpeoMemos;

— vIOUpPamMsL  COOMEEMCMEYIOWUe  YPAGHEHUs, HEPAGEHCMEA UMM  UX cucmemvl OJis
COCMABIEHUSA MAMEMAMUYECKOU MOOENU 3A0AHHOU PeanbHOll CUmyayuu Ui NPUKIAOHON 3a0a4u;

—  yMems UHMEPNPEMuUposams NOJYYeHHbIN NpU peuleHuu YPaeHeHUs, HepaseHcmeda Ui
cucmemsl pe3yIemanm 6 KOHmexkcme 3a0anHol peanvHoll Cumyayuy Uil NPUKIAOHON 3a0ayi.

DyHKIUH

— Onepuposame nOHAMUAMU. DYHKYUOHANBHAS. 3A6UCUMOCTTb, PYHKYUSA, epapuk gyukyuu,
Cnocobbl 300anUs PyHKYUU, apeymenm U 3HAYeHue (QyHKyuu, 0O0Iacms ONpeoeneHUus U MHONCECHBO
3uauenuti QynKyuu, Hynu QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCME, MOHOMOHHOCMb (YHKYUY,
YeMHOCb/HeYeMmHOCMb (PYHKYUU,

— cmpoums cpaghuxu AunHeliHoil, K6AOPAMUYHON (yHKYUl, 0OPAMHOI NPONOPYUOHATTLHOCHIU,

k

Qyuryuu 6uoa: y = a +

SN N N N

x+ b
— HQ npumepe KAOPAMuUYHOl (yHKYulU, UCHONB306amMs Npeobpazosanis epaguxa (yuxyuu
Y=f{x) ona nocmpoenus epagpuxos Qynkyuii 5 - a5 (kx+ sy« c s
— cocmasisme YpasHeHust NPAMOtl NO 3A0AHHBIM YCIIOBUSIM: HPOX0OsUell Yepe3 08¢ MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0O0sell Yepe3 OaHHYI0 MOYK) U NAPALIEIbHOU OAHHOU NPAMOTL;
— uccreooeams pyHxyuio no ee epaghuxy;
— HAXOOUMb  MHOMCECMBO  3HQYEHU,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,

MOHOMOHHOCIMU K8AOPAMUYHOI PyHKYUlU,



— onepupoeams  NOHAMUAMU.  NOCIE00BAMENbHOCHIL,  APUPMEMUYECKas — NPOSPeCcCls,
2eoMempuUyecKkas NPoepeccus;

— peuiams 3a0a4u HA APUPMEeMUIECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUIO.

B noBceaHeBHOI :KM3HM M MPU H3YYE€HHUH APYTHX NPEAMETOB:

— UITIOCMPUPOBANMb C NOMOULIO CPAPUKA PeanbHyl0 3A6UCUMOCHb UIU Npoyecc No Ux
XApAKMepUCmuKam,

— UCHNONB306AMb CEOUCMBA U 2PAPUK KEAOPAMUYHON (DYHKYUU Npu peuteHun 3a0ay u3
Opy2ux yueOHvIX HPeOMemoe.

TexkcToBbIE 3a7a4H

— Pewams npocmsie u crnooicusie 3a0ayu pasHuix Munos, a makdice 3a0a4 NOSbIUeHHOU
mpyonocmu;

— UCNONB306AMb PAa3HbIE KPAMKUE 3aNUCU KAK MOOeNU MEKCMOE CIOICHbIX 3a0ay 0.
HoCMpOoeHLst NOUCKOBOI CXeMbl U Peulenlisl 3a0ay;

— paznuuames MoOenb MeKCmA U MOOelb peuieHus 3a0a4, KOHCMPYUPOGams K OOHOI
MOOeNU peuteHusl HeCI0NACHOI 3a0ayul pasHvle MOOeIU MeKCma 3a0a4i;

— 3HamM® U NPUMEHSIMb 00a CNOCOOA NOUCKA peuterlsl 3a0ay (om mpedoBaHUs K YCI08UI0 U
om ycnoe6us Kk mpebo6anuo);

—  MOOeUPOBANMb PACCYHCOEHUSL NPU NOUCKE PEULEHS 3A0aY ¢ NOMOUBLIO 2PAgh-cxembl;

—  8b10€AMb IMANG PEULEHUSL 3A0AYY U COOEPAUCAHUE KAHNCOO20 SMANA;

—  Ymems 8b10UPAMb ONMUMAIbHYIH MEMOO peuteHUs 3a0ayll U OCO3HABAMb 8b100pD Memood,
paccmampusams paziuynsie Memoosl, HAXOOUNb PA3HbIE PeUeHUs 3A0aYU, eCU 603MOICHO;

—  aHANU3UPOBAMb 3AMPYOHEHUS NPU Peuenul 3a0a4;

—  GLINOJNAMb PA3NUYHbBIE NPEOOPAZ0BANUSL NPEONONHCEHHOT 3a0ayl, KOHCMPYUPOBAMb HOBbIE
3a0ayu U3 OAHHOH, 6 MOM YlUcie 0Opammusie;

—  UHMEePNPemUpPOSAmMs GbINUCTUMENbHbIE PE3YIbMAmbl 6 3a0aye, UCcieo06ams NOTYYEHHOe
peuterue 3a0aqu;

—  aHATUBUPOBAMb BCEBOZMOICHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL 08YX OOBEKMOE U
U3MeHeHUue Ux Xapakmepucmuk npu COGMECHMHOM OBUICEHUU (CKOPOCMb, 6peMs, paccmosnue) npu
peutenuy 3a0a4 HA OBUdNCEHUEe O08YX O00BEKMO8 KAK 6 OOHOM, MAK U 6 HPOMUGONOJONCHBIX
HANPAeaeHUSIX,

—  uccnedosams 6Ce6O3MOIICHbBIE CUMYAYUYU NPU pPewienul 3a0ay HA O6udceHue no pexe,
paccmampueams pasusie CUCHeMbl OmMcyema;

—  pewams paznoodpasnvie 3a0a4u « Ha YAchiLy,

—  peuiams u 0OOCHOBbIBAMb CBOE peuleHe 3a0ay (8b10eAms MAMEMAMUYECKYI0 OCHOBY) HA

HAxoxMCcOoeHUue Yacmuy YUCad 1 Yucida RO e20 YACHL HO OCHOBe KORKPEMHO2O0 CMbICIA 0p06u;



—  0CO3HABAMb U OOBACHAMbL UOSHMUYHOCMb 300AY PA3HBIX MUNOS, CEA3BIBAIOWUX MPU
8eUYUNBI (HA pabomy, HA NOKYNKU, HA OGUICEHUE), 8bIOENAMb IMU 8ETUYUNB U OMHOULEHUSL MENHCOY
HUMU, NPUMEHSNMb UX NPU PeuteHul 3a0a4, KOHCMPYUPOosans coOCmMeeHHble 300ay YKA3AHHbIX MUN0G;

—  81a0ems OCHOGHBIMU MEMOOAMU PEUeHUs 3a0ay HA CMeCU, CRIAGbI, KOHYeHMPAYUU,

—  pewiams 3a0ayu HA HPOYEHMbl, 6 MOM HYUCHe, CIOJCHbIE NPOYeHmsl ¢ 0OOCHOBANUEM,
UCNONB3ys pasnvie cnocobbl;

—  pewiams J102uYecKue 3a0auu PazHuIMU CHOCOOAMU, 6 MOM Yucie, ¢ 08yMs Olokamu u ¢
mpenmsi O10KAMU OAHHBIX C NOMOUfBIO MAbaUY;

—  pewams 3a0a4u O KOMOUHAMOPUKe U MeOPUl 6ePOAMHOCMel HA OCHOBe UCNONb306AHUS
U3YYEHHBIX MEMOO0E U OOOCHOBBIBANb peuletue;

—  pewiams HeCI0ACHbIE 3A0aYU NO MAMEMAMUYECKOH CIAmMUcmuKe,

—  081A0emb OCHOGHBIMU MEMOOAMU PEeUleHUsl CIOHCEMHbIX 3a0ay: apupmemuyeckuil,
aneebpauveckuii, nepedop SaAPUAHMOS, 2eoMempuyecKuil, epaguyeckuil, NPUMEHAMb UX 6 HOBbIX NO
CPAGHEHUIO C UBYUEHHBIMU CUNTYAYUSIX.

B noBceaHeBHOI :KM3HM M MPH H3YYE€HHUH APYTHX NMPEAMETOB:

— 6bI0eIAMY NPU peuteHull 3000y XapaKkmepucmuky paccCmMampueéaemoil 6 3aoaue cumyayuu,
OMAUYHBIE OM PeabHbIX (e, O KOMOpwIX adCmpazuposaniucs), KOHCMPYUposans HOGvle CUmMyayu
C YUemom 2mux XapaKmepucmux, 6 Yacmuocmu, npu peutenui 3a0a4 Ha KOHYeHmMpayuu, y4umsieans
NIOMHOCHb BeUjeCmed;

— pewiams U KOHCHPYUpOSame 3a0ayu HA OCHOGE PACCMOMPENUs PEeANbHbIX CUmyayuil, 6
KOMOpbIX He mpebyemcs MOYHbIl GbIYUCIUMENbHYIH PE3YIbMan,;

— peuiams 3a0a4u HA OBUIICEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCHEMbI OMCYEmd.

CTaTHCTHKA U TeopHUs BEPOATHOCTEH

— Onepuposame NOHAMUAMU: CMOAOUAMBIE U KPY208ble OUACPAMMbL, MAOIUuYbl OAHHYIX,
cpeonee apumemuueckoe, MeOUAHA, HAUOONbUICE U HAUMEHbUICE 3HAYEHUSI BbIOOPKU, PAZMAX
86100PKU, OUCHEPCUSL U CIAHOAPMHOE OMKIAOHEHUE, CYYAUNAS USMEHYUBOCHIb,

— ussneKams UHPOPpMAayUIo, NPeOCMAGIEHHYI0 8 MAOIUYAX, HA OUACDAMMAX, 2PAPUKAX,

— cocmasasames mabauyst, CMPOUmMs OUACDAMMYL U SPADUKU HA OCHOBE OAHHBIX,

—  ONepupoams NOHAMUAMU: PAKMOPUAT YUCTA, NEPECMAHOBKU U COYEMANUS, MPEY2OTbHUK
Tackans;

— NpuMensms NpAGUIO NPOU3EEOe s NPU PerieHtt KOMOUHAMOPHBIX 3a0ay;

— ONepupo6amsv  NOHAMUAMU.  CAVUAIHBIE  ONbIM,  CAVYAIHBIE  66160p,  UCHBIMAHIE,
NeMEeHMAPHOoe CAYYAliHoe coOvimue (UCX00), Kiaccuueckoe onpeoeneHue 6eposSmHOCIU CIYUAiHO20
cobvimus, onepayuy HAO CIYYAUHBIMU COOBIMUAMU,

— npeocmasisims UHGOPMAYUIO ¢ HOMOWBIO KPYy206 Jilnepa;



— pewiams 30004 HA GbIYUCTEHUE GEPOSMHOCIU € NOOCUEMOM KOIUYECMEA SapUAHMOE C
HOMOUYBI0 KOMOUHAMOPUKU.

B noBceaHeBHOI :KM3HM M MPH H3YYE€HHUH APYTHX NPEAMETOB:

— U361eKaAMb, UHMEPHPEMUPOBAMY U NPeOOPAZ06bI6ANYL UHPOPMAYUIO, NPEOCMABIEHHYIO 6
mabauyax, HA OUACSPAMMAX, 2PAPUKAX, OMPAXNCAIOULYI0 CEOHCMEA U XAPAKMEPUCMUKYU PeATbHbIX
npoyeccos u AGNeHuil;

— onpeoenams CMAMUCMUYECKUE XAPAKMEPUCMUKY 6b100POK NO MAOAUYAM, OUACPAMMAM,
epauram, 6bINONHAMS CPAGHENUE 6 3AGUCUMOCIIN OM Yeau PeUuLeHlsl 3a0ayil;

— OYeHUBams 6EPOAMHOCIIL PeAbHbBIX COOLIMUT U AGTEHUIL.

HcTopusi MmaTeMaTuKHU

— Xapaxmepu3zo6ams 6Kk1A0 GbIOAIOUUXCHA MAMEMAMUKOE 8 PA36UNMIUE MAMEMAMUKYU U UHBIX
HayuHwIX obaacmei;

— NOHUMAM® POJiL MameMamuku 6 passumuu Poccuu.

MeToabl MATEMATHKH

— HUcnonv3ys  usyuennole  MemoOwl,  HPOBOOUMb  OOKA3AMENbCMBO,  GbINOJIHAMD
onpoeepaicenue;

—  8bIOUPAMB U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJ1s PeUteHUs MAMeMamuyecKux 3a0ay,

—  UCNONBL306aMb  MAMEMAMUYECKUE  3HAHUA 0N ONUCAHUS  3AKOHOMEPHOCHmElN 6
OKpYdHcaioweii OeticmeumenbHOCmu U HPOU36e0eHUSIX UCKYCCMEA,
—  HpuMeHsms npocmeiuiiie NPoCPAMMHbIE CPEOCMEA U DNEeKMPOHHO-KOMMYHUKAYUOHHbIE

CUCMIEMBL IPU PEUEHUU MAMEMAMUUECKUX 3a0ay.



Coaep:kaHue yueOHOro npeamera «AJjareopa»
Yucna

PauunonanbHble 4ncIa

MHoOXecTBO pauuMoHaNbHbIX uucel. CpaBHeHHWE palMOHANbHbIX uucen. JleficTBus c
PaLMOHATIBHBIME YUCIaMH. [Ipedcmasienue payuonanbHO20 Yucaa 0ecsmuinoi Opoosio.

HppauuonajabHbie yucaa

Ilonatne wuppaumoHanpbHOro umciaa. PacnosnHaBaHue wuppanmoHanbHbIX uucen. IIpumepbr

JoKaszarenbcTB B anrebpe. MpparmoHaibHOCT qucna? . IIpumenenne B reomerpuu. Cpasnenue
uppayuonansHx yucea.Mnoocecmeo OeiicmeumensHuIx Yuce.

To:xaecTBeHHbIE TPeOOpPa30OBaAHUA

YucsioBbie H OyKBeHHbIE BbIPAKEHHS

BripacxkxeHue c mnepemeHHONH. 3HaueHHe BbIpaxkeHMs. lloncTaHOBKa BbIpaXkeHUIl BMECTO
NePEMEHHBIX.

Lenbie BRIpaKEeHHS

Crenenp ¢ HaTypaJbHBIM IOKa3aTeneM U e€ cBoiicTBa. lIpeoOpasoBaHusl BbIpaKEHU,
COZEPIKALINX CTETIEHH C HATYPAJIbHBIM [TOKA3aTEIEM.

OnHouneH, MHOrowiIeH. JIeHCTBHUs ¢ OMHOWIEHAMH U MHOTOWIEHAMH (CIIOJKEHHE, BBIYUTAHUE,
yMHOXKeHHe). DOopMyJibl COKPAIIEHHOTO YMHOXEHMS Pa3HOCTh KBAJPaTOB, KBAAPaT CYMMBI HU
pasHocTH.PasnokeHne MHOTOWJIEHa Ha MHOXHTENIH. BBIHECEHHE OOINEro MHOMKHUTENS 3a CKOOKH,
epYnnuposKa,  npumenenue  Gopmyn  COKpawénno2o  ymuodcenus. Keaopammueiii  mpéxunen,
pasnodcenue K6aopamno20 mpexuIena Ha MHOICUMEU.

JApo0HO-pALHOHAIbHBIE BHIPAKEHUS

Crenenb ¢ nenpiM nokaszareneM. I[IpeobpazoBanne qpoOHO-TMHEHHBIX BBIPAXKEHUH: CIOXKEHUE,
YMHOXKEHHUe, neneHue. Auneebpauyveckas Opodv./[onycmumsie 3HAYeHUs NepPeMeHHbIX 6 OpOOHO-
payuonansusix evipavicenusix. Cokpawgenue aneebpauveckux opobeil. [lpueedenue ancedpauyeckux
Opobeii k obwemy 3namenameo. Jlelicmeus ¢ anrcebpauveckumu OpooAMU: CIONACEHUe, GbIYUMAHIUE,
VMHOOICEHUe, OeleHlUe, 8036e0eHUe 6 CIENEHb.

IIpeobpazosaniie gvipasicenil, cOOPI*CAUUX ZHAK MOOYIIS.

KsaapaTHbie kopHun

Apupmernueckuii  KBaApaTHbI KOpeHb. [IpeoOpa3zoBaHue BBIpAKEHUH, COIEpIKAIINX
KBaJpaTHbIE KOPHU. YMHOXEHHE, JEJCHUE, BBIHECEHUE MHOXKHUTENS W3-TIOJl 3HAKa KOPHS, GHecenue
MHOICUMENSL OO 3HAK KOPHSL.

YpaBHeHHUsI H HEPABEHCTBA

PasenctBa

UucnoBoe paBeHCTBO. CBOICTBA YUCIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHus

[TonsiTve ypaBHEHUs U KOPHs ypaBHEHMA. [Ipeocmaenenue O pasHOCUTLHOCIIU YPAGHEHUIL.



Obaacme onpedenenus ypasnenus (001acnms OONYCMUMbBIX 3HAYEHUT NePEMEHHOT).

JInHeliHOe ypABHEHHE H ero KOPHH

Pemenve nuHelHbIX ypaBHeHHH. Jlunetinoe ypaenenue ¢ napamempom. Konuvecmeo xopueii
Juneiino2o ypaenenus. Pewenue nuneiinvix ypasneuuii ¢ napamempo.

KBaapatHoe ypaBHeHHE H €ro0 KOPHH

KBanparneie ypaBHeHus. HenomnHble kBagpaTHble ypaBHEHHS. JIMCKPUMHHAHT KBaaApPaTHOTO
ypaBHeHUs. PopMynia KOpHEH KBaapaTHOrO ypaBHeHHs. [eopema Buema. Teopema, odpammas
meopeme Buema. PerneHue KBaIpaTHBIX YpPaBHEHHIMCIOMb30BaHUE (HOPMYJBI Ui HAXOXKICHHUS
KOpHEH, epaguyeckuii memooO pewieHus, pasziodcenHue HA MHOdJCUmMenu, hnoobop KopHel ¢
ucnonv3zoeanuem meopemvr Buema. Konuvecmeo kopheil Keaopamuo2o YpasHeHUs 6 3a6UCUMOCHIU ON
e20 ouckpumunanma. buxeaopamusie ypaenenus. Ypaenenus, c600uMble K TUHEHHBIM U KGAOPAMHBIM.
Keaopammuwie ypasuenus ¢ napamempom.

JpoGHo-panHoHAJILHBIE YPABHEHHUSI

Pemenne mnpocrefimnx apoOHO-TMHEWHBIX ypaBHEHWH. Peutenue OpoOHO-payuOHATbHbIX
ypaeuenui.

Memoowvr pewenus ypasHenuii: memoovl PAGHOCUNLHBIX HPEeOOPA306AHUTl, MEMOO 3aAMEHbI

nepemenHoil, epaguveckuii memoo. Hcnonv3oeanue ceoticme Qhynkyuii npu peuteHuu ypasHenuil.

IIpocmeiuue uppayuonanshvie ypasHenus 6uod || 7 (x) = a , \/ f(x)= \/ g (x).

Vpasnenus éuoa x" = a Vpasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue C AByMs NepeMeHHbIMU. JIuHeliHOoe ypaBHEHHE C ABYMs NepeMeHHbIMU. [Ipamas
KaK epauueckas unmepnpemayus MUHeNH020 YPAGHEHUS C 08YMSL NePeMeHHbIMU.

Ilonatne cucremsl ypaBHeHUH. Penienue cucremMel ypaBHEHUN.

Metoapl pelieHusl CUCTEM JMHEWHBIX YpPaBHEHUH C JBYyMsl TNEPEeMEHHBIMU. epaghuueckuii
MeMOO, MEmMOO CHONHCEHUSL, METO TIOICTAHOBKH.

Cucmemvt TUneNHbIX YPAGHEHUT C NAPAMEMPOM.

HepasencrtBa

Uucnoseie HepaBeHcTBa. (CBOIMCTBa YHCIOBBIX HepaBeHCTB. IIpoBepka crnpaBeaIuBOCTH
HEPaBEHCTB MPU 331aHHbIX 3HAYEHUAX [TePEMEHHBIX.

HepasenctBo ¢ mepemenHoil. Ctporue u HecTporue HepaseHcTBa. (biacms onpedenenus
HepaseHcmea (06aacms OONYCMUMbIX 3HAYEHUT NePeMeHHOT).

Pemenve nuHEMHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewenue xeaopamuvix Hepasencms:
UCNONB306aHUE CEOUCME U 2PAPUKA KEAOPAMUYHON (DYHKYUU, MEMOO UHMEPEANOE. 3aNnUCch peuieHus
K6AOPAMHO20 HePABEHCMEA.

Pewenue yenvix u OpobHoO-payuonanvusix Hepagencms MemooomM UHMEPEANos.






npoepeccuti. CXo0Auasncs 2e0Mempuieckas Npocpeccsi.

Pemenue TeKCTOBBIX 3a1a4

3anaun Ha Bce apudMeTHUECKHE AeHCTBUA

Pemenne TekcTOBBIX 3amau apudmerndeckuMm crocodom. Hcmonmp3oBanue TabmuL, cxew,
YepTekel, APyrux CPeACTB MPENCTABICHHS JaHHBIX MIPU PELICHUH 3a/1a4H.

3apaum Ha nBHKEeHHe, PA0OTY H MOKYNKH

AHanu3 BO3MOXHBIX CHTyallMd B3aUMHOIO PACHOJOXKEHUS OOBEKTOB NPH HX IBHKECHUH,
COOTHOIIEHUs] 0OBbEMOB BBINOIHAEMBIX pabOT MPH COBMECTHON padoTe.

3agauu Ha yacTH, 1014, NPOLEHTHI

Pemenue 3amau Ha HAXOXKAEGHWE YACTU YWCJIA M YUCIA 1O €ro 4dactu. Pemienne 3amad Ha
NPOLEHTHI U 1onu. [IpruMeHeHne MponopHyii NPy peIieHnH 3a1a4.

Jlornueckue 3axaun

Pemenue nornveckux 3amad. Peutenue n02uyeckux 3a0ay ¢ ROMowbio epagos, madauy.

OcHOBHBbIE MeTOABI pemIeHHs] TEeKCTOBBIX 3aaav: apupMeTHyuecKuil, anredbpanyecKui,
nepebop BapuaHTOB. [lepguunvie npeocmaesnenus O Opyeux Memooax peuteHus 3a0ay
(ceomempuueckue u epagpuuecxue Memoowvi).

CTaTHCTHKA H TeopHusl BEPOATHOCTEH

CraTucruka

TabnuuHoe U rpaduueckoe NMPenCTaBICHHE NAHHBIX, CTOJIOUAThIE U KPYrOBbIE TUATPAMMBI,
rpaduKy, MpUMEHEHWe AuarpaMMm U rpaduKoB AJisl ONMHCAHUS 3aBUCHMOCTEH pEeabHBbIX BEJUYMH,
u3BneueHne uHPopMauuu w3 Tabmuy, nuarpamMm U rpadukoB. OmnmcaTenpHBIE CTaTUCTHYECKHE
MOKA3aTeJIM YUCJIOBBIX HAaOOpPOB: cpenHee apuMeTHdecKoe, MeOuaHda, HauOoNbllee W HAUMEHBIIEe
3HaueHHsI. Mephl pacCeMBAHUS: Pa3Max, OUCHEPCUsL U CIAHOAPIHOE OMKIOHEHUE .

CnydaiiHasi WM3MEHYMBOCTb. M3MEHUMBOCTb TpU U3MepeHusx. Pewawowue npasuia.
3axKoHoMepHOCTU 6 UBMEHUUBLIX BETUYUHAX.

CayuaiiHbie coObITHS

CrnydaiiHple ONBITHI (IKCIIEPUMEHTBI), 3JIEMEHTAapHBbIE CiydaiiHble COOBITUS (MCXOIBI).
BeposstHoctn  snemeHTapHbIXx  coObitmii.  CoObTMss B ciiydaliHBIX — OKCIEPUMEHTaX U
ONaronpusITCTBYIOIIUE 3JIeMEHTapHble CcOObITHs. BeposiTHOCTH CiiydalHbIX CcOObITHIA. ONBITH ¢
PABHOBO3MOXXHBIMH ~ 3JIEMEHTapHbIMUA ~ COOBITHSIMH. Kilaccmueckue BEpOSATHOCTHBIE OIBITBI  C
UCTIOJIB30BAHUEM MOHET, KyOWKOB. [Ipeocmasnenue codvimuii ¢ nomougvlo ouazpamm Jilnepa.
IlIpomusononoxcuvie cobvimus, o00veOuneHue u nepecevenue codvimuii. Ilpaeuno ciodcenus
seposimuocmeii. Cryyaiinviii 66100p. IIpeocmasnenue sxchepumenma 6 eude oepeea. Heszasucumoie
cobvimus. Ymuooicenue eeposmuocmeil nesagucumuix codvimuii. Ilocnedosamenshvie He3a6UCUMbIE
ucneimanus. IlpencraBnenne 0 HE3aBUCHMBIX COOBITHSIX B )KM3HU.

Dltemennpl KOMOUHAMOPUKU



IIpasuno ymnoowcenus, nepecmanosku, gaxkmopuan uucia. Coyemanus u 4yucio coOYemaHuii.
Dopmyna wucna covemanuii. Tpeyeonsuux Iackans. Onvimor ¢ 00NbUWUM YUCTOM PABHOBO3MONCHBIX
oneMeHmapHuix codvimuil. Beruucnenue 6eposmuocmeil 6 OnvImMax ¢ NpuMeHeHuemMm KOMOUHAMOPHbIX
Gopmyn. Henvimanus bepuyanu. Ycnex u neyoaua. Beposmuocmu cobeimuii 6 cepuu UCHuimanuii
bepuynnu.

Chyuaiinsie geiuuuno

3HAKOMCMBO €O CIYUATIHBIMU GENUYUHAMU HA HPUMEPAX KOHEUHBIX OUCKPEMHbIX CAVUAUNBIX
senuuun.  Pacnpedenenue — eeposmmnocmeti.  Mamemamuueckoe — odxcuoanue. Cesoticmea
mamemamuyecko2o oxcuoanus. Ilonsmue o 3axomne 6onvuiux yucen. Hzmepenue eeposmuocmeii.
lIpumenenue 3aKona OOTLULUX YUCEN 8 COYUONOUU, CMPAXOBAHUU, 6 30PABOOXPaHeHUl, ObecheyeHul
Oe30nacHocmu HaAceNe sl 8 YPe36bIYAIIHBIX CUMYAYUSIX.

HcTopuss MmaTeMaTuKHu

Bosnuknosenue mamemamuku kaxk Hayku, smanst eé  paseumus. (CHOBHble pazoensi
mamemamuru. Bvioarowuecs mamemamuxy u ux K10 6 paseumie HayKu.

llosenenue memooa KOOPOUHAM, NO3BONAIOUES0 NEPECOOUMb 2eOMEMPUYECKUEe OOBEKMbl HA
A3v1k aneedpel. Ilosenenue epaghuxos ynxyuii. P. Jlexapm, 11. @epma. IIpumeposr pasnuunvix cucmem
KOOpOUHam.

beckoneunocms mmodxcecmea npocmeix uucen. Hucia u Onunvl ompesros. Payuonanshvie
yucna. llompebnocme 6 uppayuonansueix yuciax. lxonra Hughazopa

3apoorcoenue ancedopvr 6 mueopax apupmemuru. An-Xopesmu. Poowcoenue  6yreennoi
cumeonuxu. 1. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o wnaxoowcoenuu Gopmyn kopuei
anzebpauveckux ypasuenuii cmeneneii, 6onvuiux yemeipéx. H. Tapmanss, /[oc. Kapoano, H.X. A6ens,
2.l anya.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o xpoauxax, uucia Quoonayuu. 3aoava o
waxmamnoii oocke. Cx00UMOCHIb 2e0MEMPUYECKOTl NPOSPECCU.

Hcemoxu meopuu éeposmuocmeii: cmpaxosoe oeno, asapmuvie uepel. 11. @epma, b.Ilackans, A.
Dbepuynnu, A.H.Koamozopos.

Pons  poccuiickux  yuénwvix 6 pazeumuu  mamemamuku: J1.Jitnep. H.H.Jlobayesckui,

11.J1. Yebwvrues, C. Kosanesckas, A.H.Konmozopos.

7 knace

BbipaxeHusi M ux To:kaecTBa. YpasHeHus (21 u)

MHoOXecTBO paluOHaNbHbIX uucen. (CpaBHeHHE palMOHANbHBIX 4ucen. J[lelicTBus c
pPaLMOHATBHBIME YUCIaMH. [Ipedcmasienue payuonanbHO20 Yucaa 0ecsmuinoi Opoosio.

BripacxeHue ¢ mnepemeHHOW. 3HaueHue BblpakeHus. IloacTaHoOBKa BbIpa)k€HUN BMECTO

MEPEMEHHBIX.



ToxnecrsenHoe nmpeodpasoBanue. [IpencraBneHne o TOKAECTBE HA MHOXKECTBE.

3akoHbl apudpmMernyeckux neficreuii. [IpeoOpazoBaHns YHUCIOBBIX BBIPAXKEHUH, COMEPIKAIINX
CTETIEHU C HATYyPAJbHBIM H LIEJIbIM MTOKa3aTeJIeM.

Pemenne TekcTOBBIX 3amau apupmMeTHuecKuM criocodoM. Mcmosnp3oBanue TalmuL, cXew,
YepTekel, IPyrux CPEeACTB MPENCTABICHHUS JaHHBIX, IPU PEIICHUH 3a1a4H.

TabnuuHoe W rpaduveckoe MpeACTaBICHHE JAaHHBIX, CTONOUATBhIE W KPYTOBbIE AHATPAMMEI,
rpaduKy, MPUMEHEHHe AUarpaMMm U rpadukoB AN OMUCAHUS 3aBUCHMOCTEH pPEaNbHBIX BEJIUYHH,
u3BneueHne uHPopMmauun w3 Tabmuy, nuarpamMm U rpadukoB. OmnmcaTenbHBIE CTATUCTHYECKHE
MOKA3aTeJIM YUCJIOBBIX HaOOPOB: cpenHee apupMeTHdecKoe, MeOuaHda, HauOoNbllee W HAUMEHBIIEe
3HAYEHMSI.

Uucnosoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PABEHCTB. PaBEHCTBO C MEpPEMEHHOH.

ITonsiTve ypaBHEHUSI U KOPHS YpaBHEHUs. [Ipeocmasienie 0 pasnoCUIbHOCY YPAGHEHUT U
ypasnenusix-creocmesusx. (Obaacme onpedenenus ypasnenus. (001acms  OONYCMUMbBIX  3HAYEHUT
nepemMenHoil).

Pemenne nuHeHHBIX ypaBHEHUH. Jluneiinoe ypasuenue ¢ napamempom. Konuvecmeo xopuei
Juneiinoeo ypaenuenus. Pewenue nuneiinvix ypasnenuii ¢ napamempo.

Petnenue TeKCTOBBIX 3a/1a4 aareOpanyecKuM CrocoOoM.

Bosnuknosenue mamemamuxu kak Hayku, osmanvt ee pazeumus. (JcHoeuvie pazoenvi
mamemamuru. Bvioarowuecs mamemamuxy u ux K10 6 paseumie HayKu.

®yaxuum (12 4)

IIpsamoyronpHas cucrema xkoopauHaT. POpMUPOBAHUE MPEACTABICHHN O METAPEIMETHOM
MOHSATUH «KOOPAMHATHD». [ padnk 3aBUCUMOCTH.

CriocoObI 3ananus QyHKIMA: aHanuTHYeCKnid, rpadudeckuii, Tadbamunbiid. I'paduk pyHKIMN.
IIpumepr! QyHKIUH, MONyYaeMBbIX B IMPOLECCE HCCIEIOBAHUS PA3IUYHBIX PEATbHBIX MPOLIECCOB H
pewmenus 3ana4. 3HaueHne GyHKuuu B Touke. CBoiicTBa (PyHKIUI: 00NaCTh OMpeneNeH s, MHOKECTBO
3HAUCHHUH, HYJIH, HPOMEICYMKU 3HAKONOCMOSHCMEA, HPOMEICYMKU B03PACMAHUs U  yObl6aHusl,
naubonvuiee u Haumenvutee snavenus. Vccnenosanne GyHKUNHU IO ee rpaduky.

CroiictBa u rpaduk aunHeliHONH QyHKIMH. Yool kodddunueHt npsmoi. Pacnonoxenne
rpaduka JuHEHHOH (QYHKINHM B 3aBUCHMOCTH OT €€ YIJIOBOro Ko3(p¢uIeHTa 1 cBOOOIHOTO 4JICHA.
Haxoorcoenue xosppuyuenmos nunetinoii (hyuxyunu no 3a0anHbIM YCI0BUAM. NPOXOHCOEHUE NPSAMOT
yepes 08¢ MOYKU C 30A0AHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOIl yepe3 OAHHYIO MOUKY U
napaneavHoill OAHHON NPAMOII.

llosenenue memooa KOOPOUHAM, NO3BOAAIOUES0 NEPECOOUMb 2eOMEMPUYECKUE OOBEKMbl HA
A3vik aneebpul. Ilosenenue epaghuxos ynryuii. P. Jlexapm, I1. @epma. [Ipumepst paznuynsix cucmem

KOOpOUHAm.



CreneHb ¢ HATYpaJbHBLIM NoKa3atesiem (14 1)

CreneHp ¢ HaTypaJbHbIM IOKasaTeneM M ee cBoiicTBa. OOHOWIEH, CTENeHb OJHOUJIEHA.
JlefcTBUS ¢ OMHOUICHAMHU.

@yHKIMK y=X°, y=X" ¥ uX rpadukn. YeTHOCTH/HEYeTHOCTD (PYHKIIIHL,

MHorouJsiensl (34 1)

MHorouneH, cTeneHb MHOroujieHa. 3HaueHus MHorowieHa. JlefcTBUs ¢ MHOrOWIEHaMu:
CJIOKEHHUE, BBIUMTaHHE, YMHOXeHHe, neneHue. [IpeobpazoBaHne LENOro BBIPAKEHHUS B MHOTOWIEH.
DopMyJbl COKPAIEHHOTO YMHOXEHUS: PA3HOCTh KBAAPATOB, KBaApaT CYMMBI U pasHOCTH. POpMyJIb
npeoOpa3oBaHusl CYMMBI H Pa3HOCTH KyOOB, KyO CyMMBI U pa3HOCTH. Pa3noskeHue MHOTOUYJICHOB Ha
MHOJKHTEJIN: BbIHECEHHE OOILIero MHOXHUTENS 3a CKOOKH, ZPYHHUPOGKA, UCHONb306AHUE (POPMYI
COKPAUYEHHO20 YMHONCEHUS.

Cucrembl 1uHeiHbIX ypaBHeHuil (15 u)

VYpaBHeHue ¢ ByMs IiepeMeHHbIMU. JIMHelHOe ypaBHEeHUe C ABYMsl NepeMeHHbIMU. [Ipavas
KaK epaguveckas unmepnpemayus MUHeNH020 YPAGHEHUS C 08YMSL NePeMeHHbIMU.

IlonaTne cucremsl ypaBHeHUH. Penienue cucremMel ypaBHEHU.

MeTtoapl pelIeHus] CHCTEM JIMHEHHBIX YPaBHEHHMH C JABYMsI MEPEMEHHBIMU: Zpaghuyeckiiil
MeMOO, MEmMOO CIONHCEHUSL, METO TIOICTAHOBKH.

Cucmembvr TUNelHbIX YPAGHEHUT C HAPAMEMPOM.

Pemenne TeKCTOBBIX 3a7a4.

IHoBTOpenue (9 4)

Apupmernueckue nefHCTBUA ¢ pallHOHAIBHBIMUA YHCITAMH.

Pemenne nuHelHBIX ypaBHeHuH. PemmeHuWe TEKCTOBBIX 3amad  anreOpanueckuM U
aprupMETHIECKUM CITOCOOOM.

JluneiiHast QyHKIMS, ee rpaduK U CBOWCTBA.

Pemenne cucteM TUHENHHBIX YPABHEHUN C ABYMSI HEU3BECTHBIMHU.

MHorouneHsl.

8 knace

PauuonanbHbie apoou (25 u)

IIpeobpasoBanne ApPOOHO-TMHEHHBIX BBIPAKEHUH: CIIOKEHHE, YMHOXEHHE, [eJICHUE.
Aneebpauveckas Opobv. Jlonycmumeie 3HaueHUs nepemMenHbIx 6 OpOOHO-PAYUOHATLHBIX GbIPANICEHIUSIX.
Coxkpawgenue aneebpauveckux opoodeii. llpueedenue aneebpauveckux opodeil k 00uemy 3nameHame.io.
Jeticmeust ¢ ancedpauueckumu Opobiamu. CIONCEHUE, BLIYUMAHIE, YMHOJCEHUE, OelleHle, 6036e0eH e 6
cmeneHto.

IIpeobpazosaniie gvipadicenil, cOOPI*CAUUX ZHAK MOOYIIS.

o k
CroiictBa pyHkuuu , = —. ['mnepOona. Ilpedcmasnenue 06 acumnmomax.
X



beckoneunocms muodcecmsa npocmuix uucen. Hucia u onunv ompeskos. Payuonanvuvie
yucna. llompebnocme 6 uppayuonansuvix yuciax. llxonra Hughazopa
KsaapaTubie kopuu (18 uacos)

Ilonatne wuppannoHanpHOro uuciaa. Pacno3Hasanue uppauuoHanbHBIX yucen. IIpumepsr

J0Ka3aTeabcTB B anrebpe. MppannoHaIbHOCTE YHCTa \/; . Ilpumenenune B reomerpuun. Cpaenenite
uppayuonansHuix uce. Mnooicecmeo oeiicmeumenvHuix yuce.

Apudmernuecknii KBanpaTHbI KopeHb. lIpeoOpasoBaHue BbIpaXKEHUH, COIEPIKAIINX
KBaJlpaTHble KOPHU: YMHOKEHHUE, JIeJIeHHe, BbIHECEHHE MHOXKUTENS U3-TI0J 3HaKa KODHsl, 6HeceHlle
MHOJCUMENSL OO 3HAK KOPHSL.

Qynryuu 5, — [~ , » - 3~ -Hx ceoiicmea u epaghuxu.

KsaapaTHbie ypaBHenusi (22 yac)

KsanpatHeie ypaBHeHus. HenonHble kBaapaTHble ypaBHeHUs. JIMCKPUMHHAHT KBajpaTHOIO
ypaBHeHHs. PopMyna KOpHEH KBaapaTHOrO ypaBHeHus. [eopema Buema. Teopema, odpammas
meopeme Buema. Pelnenne KBaApaTHBIX ypPaBHEHHH: HCIOJIB30BaHHE (POPMYJIBI TSI HAXOXKICHUS
KOpHEH, epagpuueckuii memooO pewieHus, pasziodcenue Had MHOJCUmMeNny, hnooobop KopHeld ¢
ucnonv3zoeanuem meopemvr Buema. Konuuecmeo kopheii K6aOpamuo2o ypasHeHus 6 3a6UcuMocmu om
e20 ouckpumunanma. bukeaopamusie ypasnenus. Ypaenenus, c600UMble K JUHENUHbIM U KGAOPANMHBIM.
Keaopammuuwie ypasuenus ¢ napamempom.

Pemenune npocreiimmx qpoOHO-TMHEHHBIX yPaBHEHH.

Pemenue 3ana4 Ha nBmkeHHE, pabOTy, MTOKYTIKH.

Pewenue 3ana4y Ha HaxOKAEHUE YAaCTH YUCIIA U YHUCHIA 110 €r0 YacTH

Pelenue 3ana4 Ha MPOLIEHTHI, JOIH, IPUMEHEHHE MTPONIOPLIUI MTPU PEIEHUH 3a4au.

HepasenctBa (20 u)

Uucnoseie HepaBeHCTBa. (CBOMCTBa YHCIOBBIX HepaBeHCTB. IIpoBepka crnpaBenuBOCTH
HEPaBEHCTB MPU 33JaHHbIX 3HAUYEHUSAX NTePEMEHHBIX.

HepasenctBo ¢ mepemennoil. Ctporue u Hectporme HepaseHCTBa. (JOnacme onpeoenenus
HepaseHcmea (06aacms OONYCMUMbIX 3HAYEHUT NePeMeHHOT).

Pemenve nuHEMHBIX HEPABEHCTB.

CucreMbl HepaBeHCTB C OJHOW IepeMeHHOH. PelleHue cUCTEM HEPaBEHCTB C OJHOU
NEPEMEHHOMN: JMHEHHBIX, Keaopamusix. V300paskeHne PeLIeHns] CUCTEMbl HEPABEHCTB HA YUCIOBOH
MpsIMOM. 3anuch peleHns] CHCTEMbI HEPaBEHCTB.

CreneHb ¢ HeJbIM MOKa3aTeJieM. JJIeMeHTbI CTATHCTUKH (14 )

Crenenp ¢ 1enblM nokasaTeneM U e€ cBoiictBa. CTaHAapTHBIM BUA uucCTa. 3aluch
NpUONMKEHHBIX 3HaUeHUH. J{efCTBYsI Haa MPHOIMKEHHBIMUA 3HAYSHUSIMH.

COop u rpynnupoBKa CTATUCTUYECKUX NaHHBIX. HarnmsgHoe mpeacTaBieHne CTaTHCTUYECKON

uH(pOpMaLUH.



TabnuuHoe W rpaduveckoe MpeACTaBICHHE JAaHHBIX, CTOJNOUATBIE W KPYTOBbIE AHATPAMMBI,
Fpa(l)I/IKI/I, NPUMEHCHUE OUarpamMm M Fpa(l)I/IKOB AJI1 OIMUCAHUA 3aBHUCUMOCTEN pPE€aJIbHBIX BCJINYWH,
u3BneueHne uHpopMauun w3 Tabmuy, nuarpamMm U rpadukoB. OmnmcaTenpHBIE CTATUCTHYECKHE
MOKA3aTeJIM YUCJIOBBIX HaOOPOB: cpenHee apupMeTUdecKoe, MeOuaHda, HauOoNbllee W HAUMEHBIIEe
3HaYeHUsL. Mepbl paCCeMBAHUS: pa3Max, OUCHEPCUsL U CIMAHOAPMHOE OMKIOHEHUE.

CnyyaitHasi W3MEHYHMBOCTb. VI3MEHYMBOCTbL TpU U3MepeHUusix. Pewarwue npasuia.
3akonomepHOCmU 8 USMEHUUBBIX BETUYUHAX

IHoBTOpenue. (9 1)

9 knace

KsaapaTnunas pynkuus (24 yaca)

Oyukius. Bo3pacranne u yObBanme ¢(ynkuun. Ksappatsbiii TpexuneH. Pasznoxenue
KBaJpaTHOrO TPeXwieHa Ha MHOXHTENIH. Pelienne 3a1a4 MyTeM BbIIEJICHUS KBaapaTa IBYUYJICHA W3
KBaJPaTHOTO TPEXUJICHA.

Ceoiictea u rpaduk kBagpatnyHodi (yHkumu (mapabona). [locmpoenue epaghura
keaopamuynoli ynkyuu no mouxkam. HaxoxxneHune HyneHd KBaApaTHUHOW (YHKLUH, MHONICECMEA
3HAYEHUT, NPOMEIICYMKOE 3HAKONOCMOAHCMEA, NPOMEICYIKOE MOHOMOHHOCHIU.

lIpeobpaszosanue epagpuxa yukyun y — 5 (x> Ol ROCMPOEHUs ePAPUKOE PYyHKYUll 61O

y=af (kx+b)+c-

k

I'pagpuru hynkyuii y = o +

x+b’ y:|x|-

YpaBHeHus1 1 HepaBeHCTBA ¢ 0HOM nepemeHHoil (14 yacos)
Llenoe ypaBHeHHE U ero KOpHU. PelieHne ypaBHEHUN TPETbEH U YE€TBEPTON CTENEHU C OJHUM
HEM3BECTHBIM C TIOMOLIBIO PA3JIOKEHHUSI HA MHOXKUTENIN M BBEJICHHUSI BCIIOMOTaTEIbHON NEPEMEHHOI.
Pewenue opobno-payuonansusix ypasnenuii.
Keaopamnoe nepasencmeo u e2o peutenus. Pewenue keaopamuuvix HepaGeHCMSE:
UCNONB306aHUE CEONUCME U 2PAPUKA KEAOPAMUYHON (DYHKYUU, MEMOO UHMEPEANIOE. 3aNniuch peuleHusl
K6AOPAMHO20 HePABEHCMEA.

Pewenue yenvix u Opobno-payuonanvusix nepagencms MemooomM UHmMepP6anos.

Memoovr pewenus ypasnenuii: mMemoovl PAGHOCUNLHBIX NPeoOPA306AHUIl, MEMOO 30MEHbI

nepementoil, epaguueckuii memoo. Hcnonv3zoeanue ceoticme Qhynkyuii npu peuteHuu ypasHeHuil.

IIpocmeiiuue uppayuonanshvie ypasHenus 6uod || f (x) = a , \/ f(x)= \/ g(x).

n
Vpaenenus 6uoa x~ = a Ypaenenus 6 yenvix uuciax.
3apoorcoenue ancedpvr 6 mnedpax apugpmemuru. An-Xopezmu. Poocoenue 0OykeenHol

cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o Haxoxicoenuu hopmyn KopHei



anzebpauveckux ypasuenuii cmeneneii, bonvuiux yemeoipex. H. Tapmanss, /[onc. Kapoano, H.X. Abens,
2. Tanya.

YpaBHeHus1 1 HepaBeHCTBA ¢ ABYMs nepeMeHHbIMH (14 1)

VYpaBHEHUE C OBYMs TEPEMEHHbIMH H ero rpaduk. YpaBHEHHE OKPYKXHOCTH. Pemenue
CHUCTEM, COAEpIKALIMX OJHO YpaBHEHHE MEPBOM, a IPyroe BTOpoM cTeneHu. Pemenne 3ana4 METOIOM
COCTaBJICHUs CUCTEM. PerieHne cucTeM AByX YpaBHEHUI BTOPOH CTENEHU C ABYMsI IEPEMEHHBIMH.

AHanu3 BO3MOJKHBIX CHUTYallil B3aUMHOI'O PACIONOXKEHUS OOBEKTOB NPU UX IBHKEHHH,
COOTHOIIEHUs] 0ObEMOB BBIMIOIHAEMBIX pabOT MPH COBMECTHOMN padoTe.

Pemenue 3amay Ha HaxOXKIEHHE YacTH YMCIa M YHCIA MO €ro 4acTu. PemeHue 3amad Ha
NpOLEHTHI U fonu. [IpuMeHeHne nponopIyii Mpy pereHny 3aaad.

Hepasencmea ¢ 06yms nepemennvimu u ux cucmemoi.

llepsuunvie npeocmaenenuss o0 Opy2ux MemoOoax peuteHuss 3a0ay (2eomempuyeckue U
epagpuveckue mMemoost).

Pons  poccuiickux  yuenvix 6 paseumuu mamemamuxu: JI. Diinep. H.H. Jlobauesckuii,
11.J1. Hebwvrues, C. Kosanesckas, A.H. Koamozopos.

Apudmernueckasi u reomerpuueckasi nporpeccun (14 1)

UucioBas mocienoBaTeabHOCTh. [IpUMephl YHCIIOBBIX MOCIenoBaTeNbHOCTe. beckoneuHble
NOCJIEIOBATENBHOCTH. ApuMeTHUecKasi Iporpeccust U ee cBolcTBa. ['eoMerpuyeckas MpoOrpeccus.
Dopmyna odugeeo uneHa u CyMmMsvl N NEPELIX UIEHOE APUPMEMUYECKOH U 2eOMempUyecKoil
npoepeccuti. CXo0uyasncs 2e0MempuiecKas npoepeccusl.

3aoaua Jleonapoo Iuzanckoeo (Quoonayuu) o kponukax, uucia Dudbonayyu. 3aoaua o
waxmamnoii 0ocke. Cx00UMOCHIb 2e0MEMPUYECKOTl NPOSPECCU.

DJieMeHTbl KOMOMHATOPUKHU U TeOpUH BeposiTHocTel (14 u).

CrnydaiiHple ONBITHI (SKCIIEPUMEHTBI), 3JIEMEHTApPHBbIE CiydaiiHble COOBITHS (HUCXOBI).
BepositHoctn  snemeHTapHbIX  coObitmii.  CoObTMss B ciydaliHBIX — JKCIEPUMEHTaX U
ONaronpusITCTBYIOIIUE 3JIeMEHTapHble CcOoObITHS. BepositHOCTH cCiydaifHbIX COObITHIA. OMBITHI €
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTapHbIMUA ~ COOBbITUSAIMHU. Kilaccmueckne BEpOSITHOCTHBIE ONBITBI  C
UCTIOJNIB30BAHUEM MOHET, KyOWKOB. [IpeOcmasnenue codvimuii ¢ nomougvlo ouazpamm Jilnepa.
IlIpomusononoscrvie cobvimus, 00veounenue u nepecevenue codovimuil. Ilpasuno crodxcenus
seposimuocmeii. Cryyaiinviii 66100p. IIpeocmasnenue skcnepumenma 6 eude oepesda. Heszasucumvie
cobvimus. Ymuooicenue eeposmuocmeil nezasucumuix coovimuil. Ilocnedosamenshvie He3a6ucumMble
ucneimanus. IlpeacraBnerne 0 HE3aBUCHMBIX COOBITHSIX B )KM3HU.

lIpasuno ymnoxcenus, nepecmanoeku, axmopuan yucia. Couemanus u Yucio couemaniti.
Dopmyna wucna couvemanuii. Tpeyeonsuux Iackans. Onvimosr ¢ 00MbUWUM YUCTOM PABHOBO3MONCHBIX
onemMeHmapHeix cobvimuil. Beruucnenue eeposimnocmeii 6 ORbIMAax ¢ NpUMeHeHUeM KOMOUHAMOPHbIX

Gopmyn. Hcnvimanus bepuyanu. Ycnex u neyoaua. Beposmuocmu cobdwvimuii 6 cepuu ucnuimauuii



bepuynnu.

3HAKOMCMBO CO CYYANHBIMU BeTUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX CAYUAiIHbIX
senuuun.  Pacnpedenenue  eeposmmnocmeti.  Mamemamuueckoe — odxcuoanue. Cesoticmea
mamemamuyecko2o oxcuoanus. Ilowsmue o 3axomne Oonvutux wucen. Hzmepenue eeposimuocmeil.
lIpumenenue 3akona 6OTLUIUX YUCEN 8 COYUONO2UU, CMIPAXOBAHUU, 8 30PABOOXPAHeHUl, ObecheyeHul
Oe30nacHocmu HaceneHUsl 8 YPe36bIYAiiHBIX CUMYAYUSIX.

Hcemoxu meopuu eepossmuocmeii: cmpaxoeoe oeno, azapmuvie ucpul. 1. Oepma, b.lackane,
A. Bepuynnu, A.H. Konmozopos.

IloBTOpenue (22 4)

Pemenne ypaBHeHUI U HEPABEHCTB.

Pemenne TeKCTOBBIX 3a7a4.

Oyuknwys u ee cBoiicTea. [Ipeobpazosanus rpadukoB GyHKIINHN.
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Bripaxenus u ux
npeoOpa3oBaHus.
YpaBHeHuUs

21

3

Haxonute 3HayeHUsT YHUCIOBBIX BBIPAXKEHUH, a
TAaKK€ BBIPAKEHUN C MEPEMEHHBIMU MTPU YKa3aHHBIX
3HaYCHUSIX nepeMeHHbIX. Mcnonbp3oBaTe 3Haku>, <,
>, <, YATaTh U COCTABJISITh ABOWMHbBIC HEPABEHCTBA.
BrimonHATh npocTenmue npeoOpa3oBaHus
BBIPAXKEHUH: TIPUBOIUTH TOMOOHBIE CllaraeMbie,
pacKpbiBaTb CKOOKM B CyMMe WU pPa3HOCTH
BBIPAKCHUI.

Hcnonb3oBaTh npocTeiime CTaTUCTUYECKHE
XapaKTEPUCTUKHU (cpennee apudmernyeckoe,
pa3Max, MoJa, MeIUaHa) JJIsl aHAJIM3a Psaa TAHHBIX
B HECJIOKHBIX CUTYaLUsIX.

Pemate ypaBHeHUs BUma ax = b TpU Pa3IHUYHBIX
3HAYCHUSX, d U b, a TakKe HECJOXKHBbIC YPaBHEHHS,
CBOJISIIITUECS] K HUM.

Hcnonp3oBaTh amnmapat ypaBHEHMH sl pPELICHUS
TEKCTOBBIX 3a7a4, HHTEPIPETUPOBATh PE3YJbTAT.

D yHKIIMN

12

Brmauciaare 3HAYEHUs] byHKIUY, 3aaHHOU
dbopmyniol,  cocTaBiATh  TAONUIBI  3HAYEHUH
¢ynkumu.  Ilo rpaduky ¢QyHKOMM  HAXOOUTH
3HaueHne (PYHKOUU TIO0 H3BECTHOMY 3HAYEHHIO
apryMeHTa U peliaTh OOpaTHYIO 3a/1a4y.

Crtpouth rpaduku npsiMOi MPOMOPLMOHAIBHOCTH H
JTUHEHHONW (YHKUMU, OMHMCHIBATH CBOIMCTBA 3THUX
¢bynkumii.  TloHumarb,  Kak  BIOMsIET  3HaK
koadpduureHTa k  Ha  paACIHOJIOKEHUE B
KOOPAMHATHOH IJIOCKOCTU rpaduka GyHKIMH )y =
kx, tme k # 0, KaK 3aBHCHUT OT 3HA4YeHU k u b
B3aMMHOE€ PAcCIOJIOKeHHE TPaQuKOB IBYX(DYHKIHIA
Buga y = kx + b. UnrepnperupoBars rpaduku
peasbHbIX 3aBHUCUMOCTEH, OTMCHIBAEMBIX
bopmynamu Buna y =kx, tnekZ0uy=hkx + b

CTerneHp ¢ HATYPATbHBIM
oKas3areacM

14

BpruucasaTe 3HaUEHUs BBIpAXKEHUN BUOA aFl, TOE d —
MIPOU3BOJBHOE YHCJIO, N — HATypaJIbHOE 4YHUCIIO,
YyCTHO W MHUCBMEHHO, a TaKxke C MOMOLIBIO
KaJIbKYJIATOPA.

DopMyIUpOBaTh, 3aNUCHIBATL B CHUMBOJUYECKON
dbopme u 0OOCHOBBIBATH CBOHCTBA CTEMEHU C
HaTypajbHbIM MoOKa3areneM. IIpuMeHsATb CBOMCTBa
CTeTeHW  UIA  TpeoOpa3oBaHUsl  BBIPAKEHUH.
BrinonHATh yMHOXKEHHE OAHOYJIEHOB U BO3BEACHUE
OIHOYJICHOB B CTEMEHb.

Ctpouts rpaduku Gpyrkmii y = x* ny = x°. Pernats
rpaduyuecky ypaBaeHus x° = kx + b,

X’ =kx + b, rue k u b — HexoTOpBIE YHCIA




MHorouseHbl

34

3anmuceiBaTh MHOTOWIEH B CTaHZAPTHOM BHJE,
ONpeneNsATh CTeNeHb MHOTOWIeHa. BBIMOIHATH
CJIO)KEHUE U BBIUUTAHUE MHOTOWIECHOB, YMHOKEHHE
OJHOWIEHA HAa MHOTOWIEH M MHOTrOWIeHa Ha
MHOTOWIeH. BBIMOTHATE pa3ioKeHne MHOTO YJIEHOB
HA MHOKHUTEJH, MCIIONB3YysI BBIHECEHHE MHOXKHUTEIS
3a ckoOkm M crmocod rpynnmupoBKU. IIpuMeHsTH
OeHCTBUS C  MHOTOWICHAMH TPH  PEIleHUH
pa3HOOOpa3HBIX 3a7a4, B YaCTHOCTU NPHU PEIlEeHUH
TEKCTOBBIX 33/1a4 C IOMOLIBIO YPAaBHEHHI.
Jloka3bIBaTh CTIPaBeIIMBOCTD bopmyn
COKpAIIEHHOTO yMHOXKEHUs, TPUMEHSATh UX B
npeoOpa3oBaHUAX LIEJTBIX BBIPAKEHU I B
MHOTOYJIEHBI, & TAKXKE IJIs1 PA3JIOKEHHS
MHOTOWJIEHOB Ha MHOXuTenu. Hcronb3oBarh
pa3nu4Hble NPeoOpa3OBaHMs LENbIX BBIPAKEHHI
OpU  pelleHNH  YPaBHEHUH,  [TOKA3aTelbCTBE
TOXKIECTB, B 3a/1a4ax Ha EIUMOCTb, B BBIYUCICHUU
3HAYEHUH HEKOTOPBIX BBIPAXKEHUH € MOMOLIBIO
KaJbKYJISITOpa

CucreMbl JIMHEHHBIX
YpaBHEHUI

15

OmnpenensaTh, ABIAETCA JU Mapa 4HUCENl peLIeHUEM
JAHHOTO ypaBHEHUS C [BYMs IePEMEHHBIMU.
Haxomute mnytém mepebopa wenble perneHus
JUHENHOro YypaBHEHUs C JByMsl IE€PEMEHHBIMU.
Crtpouts rpadux ypasaenus ax + by = ¢, rne, a 0
wm b F# 0. Pemarbp rpapuyeckumM crocooom
CUCTEMBl  JIMHEHWHBIX YpPaBHEHUH C  ABYMs
nepeMeHHbIMH. [IprMeHATh crioco0 MOACTAaHOBKH H
CHoco0 CIOXKEHHsI PU PEIIEHUN CUCTEM JIMHEHHBIX
YpaBHEHMI C [ByMs IepeMeHHbIMU. Pemarts
TEKCTOBbIE  3a7a4d, MCHOJB3YsS B  KadecTBe
anreOpandeckoll MOAENH CHUCTEMY YpPaBHEHHUH.
HutepnperuposBaTe pe3ysbTaT, MNOIYYEHHBIM MpH
pPELIEHUN CUCTEMBI

7

Ilosropenue.

1
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Paunonansnbie 1podu u
UX CBOMCTBA

25

3

DopmMyarpoBaTh OCHOBHOE CBOWMCTBO
paLMOHANBHOH JApoOM M MPUMEHSITh €ro s
npeoOpazoBanus ApoOeil. BBIMOMHSATE ClOKEHUE,
BbIYMTAHHE, YMHOKEHHE U JAEJICHHE PaLMOHAIbHBIX
apobeli, a Takke BO3BENEHHE IOPOOH B CTEITEHb.
BbInonHATS paznyHbIe npeoOpa3oBaHusl
paLMOHATBHBIX BBIPAXKEHUH, TIOKa3bIBATh
TOXKIeCTBa. 3HAaTh CBOMCTBA PyHKUUU V=K / X, TO€ k
# 0, u ymerb crpouth €€ rpadux. Mcnomp3oBarb
KOMITBIOTEP I UCCIIeIOBAHMS MOJIOKEH s rpaduka
B KOOPAMHATHOM MJIOCKOCTH B 3aBUCHMOCTH OT &

KBagparnele kopHU

18

IIpusonuts MPUMEPDI paLOHANIBHBIX 51
UppalMOHANBHBIX uucen. Haxomute 3HavyeHus
apupMeTHUECKUX KBAIPATHBIX KOPHEH, HCIOJB3Ys
npu HEOOXOAMMOCTH KalbKyysATOp. JloKasbIBaTh
TEOpEMbl O KOpHE M3 MpPOU3BEACHUS U Jpodwu,
TOXIECTBO




va? = la | , npuMeHsTh UX B TPeoOPa3sOBaHUSIX
BBIPAXKEHU. OcBoboxnaTecst oT

UPPALHOHAIBHOCTH B 3HAMEHATEIISIX
a a

Vb’ Vb+vE
3HAK KOPHSI U BHOCUTb MHOKUTEIb IO 3HAK KOPHSI.
Hcnonp3oBaTh KBagpaTHbIE KOPHH JJIST BBIPAXKECHUS
NEPEMEHHBIX M3 T€OMETPHUECKHUX M (PUIHUECKHX
dopmyn. Crpourp rpapux ¢GyHKIHHM )y = X H
WITIOCTPUPOBATD HA rpaduke e€ CBONCTBA

npobeit Buia BpIiHOCHUTH MHOXKUTEND 32

10

KBagparnele ypaBHeHus

22

Pemate  kBagpaTHele  ypaBHeHus.  Haxonuts
nogdboOpoM  KOPHM  KB3JPaTHOTO  ypPaBHEHHUS,
HCTIOJIB3Y Sl TeopeMy Buera. Hccnenosarp
KBaJPaTHbIC YPABHEHUS MO MAUCKPUMUHAHTY U
ko3 puumenram. Pemars npoOHbIE paluOHAIBHbIC
YPaBHEHHUs], CBOIs pELICHHE TaKUX YPaBHEHUN K
PELIEeHUI0 JIMHEHHBIX W KBaJpPaTHBIX YPAaBHEHUH C
MOCJIEAYOLIIUM UCKIIIOUEHUEM MOCTOPOHHUX
KOpHel. Pemarte TEKCTOBbIE 3adadd, HCIOJIb3Ys
KBaJpaTHbIE 1 IPOOHBIE YPABHEHUS

11

Hepasencrea

20

@opMyIHPOBATH U JOKA3BIBATH CBOMCTBA YMCJIOBBIX
HepaBeHCTB. lcronp3oBaTh ammapaT HEPAaBEHCTB
I  OLEHKM  MOTPEHIHOCTM U TOYHOCTH
NPUOTKEHHUS.

Haxonuts nepeceueHne u 00bEIUHEHNE MHOXKECTB,
B YACTHOCTH YUCJIOBBIX IPOMEXKYTKOB.

Pematre nuHeliHble HepaBeHCTBA. Pemats cuctemel
JUHEHHBIX HEPABEHCTB, B TOM YHCJIE TaKUX,
KOTOPBIE 3aIIMCAHbl B BUIE€ JBONHBIX HEPABEHCTB

12

Crenenn c LIEITBIM
MOKAa3aTelIeM.  JJIEMEHTHI
CTATHUCTHKH.

14

3HaTh OIpelesNeHne U CBOWCTBA CTEMEHU C LENbIM
nokasarenem. IlpumeHaTe CBOWCTBAa CTENEHH C
LIEJIbIM NTOKA3aTeNIeM MPH BBINOJIHEHUH BbIYUCICHUN
u 1npeobpa3oBaHUU BbIpakeHUd. Fcmonmp3oBaTh
3aMUCh YUCEN B CTAHAAPTHOM BUJE IS BBIPAKECHUS
51 COMNOCTABJICHUS pa3MepoB OOBEKTOB,
JJIUTENBHOCTH NMPOLIECCOB B OKPYXKAKOIIEM MUPE.
IlpuBoauTh  mpuUMEpHl  PENPE3CHTATUBHOM U
HEpeNpe3eHTaTUBHON BBIOOPKU. H3Bnekarp
UHPOPMALHIO U3 TaOJUI] YaCTOT U OPraHU30BHIBATH
UHPOPMALIUIO B BUAE TaOJNUIl YacTOT, CTPOUTH
WHTEPBAJIbHBIN PALL.

Hcnonb3osaTth HaIJAIHOE MIPENCTABJICHNE
CTaTUCTHYECKOW MH(POPMALINK B BU/IE€ CTOIOYATHIX
KPYTOBBIX AUArpaMM, NOJUTOHOB, THCTOIPaAMM

13

IToBTOpenne
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Keanparnunas QyHKIms

24

Berumcnsare  3HaueHust QyHKOMM, — 3aJaHHOHN
dbopmynoli, a Takxke ABYMS M Tpemsi (HOpMyJIamH.
OnwuceiBath cBOiicTBa (YHKIMHA Ha OCHOBE UX
rpaduyueckoro npeacrasieHus. UHTeprpeTupoBarhb
rpadUKu  pearbHBIX 3aBUCHMOCTEel. IlokasbIBaTh
CXEMAaTU4YEeCKH IMOJIOKEHWE Ha  KOOPAMHATHOMU




TUTOCKOCTH rpapukoB PyHKIMH

y=ax2,y=ax2+n,

y =a (x — m)*. Ctpouts rpaduk GyHKIHH ¥ = ax® +
bx + ¢, ymMerb yKa3bpIBaTh KOOPAWHATHI BEPIIUHBI
napaboJibl, €€ OCh CHMMETPUH, HAPaBJICHNE BETBEH
napadoJIbL.

Hzobpaxare cxematudecku rpaduk yHKOHH ) =
x™ ¢ 4ETHbIM U HEYETHBIM H. [IOHMMATh CMBIC
3amnnucel Buaa 3\/5, Vaur. I., Tae

a — HEKOTOPOE YUCIIO.

Hmetp mpencrabieHre O HAXOXKAECHUU KOpPHEH A-U
CTENEHHU C MOMOIIBIO KAJbKyJIATOpa

15

VYpaBHEHUST U HEPABEHCTBA
C OJTHOM NEPEMEHHOI

14

Pemate ypaBHeHUs! TPEThEH U YETBEPTOU CTEIEHU C
MOMOILBIO PA3JIOKEHUs] HA MHOXKUTENU U BBEIECHUS
BCIIOMOTaTENIbHBIX MEPEMEHHBIX, B YaCTHOCTHU
pemarb  OWKBajpaTHbIE  ypaBHEHUs.  Pemartp
OpoOHBbIE palMOHANBHBIE YPAaBHEHHS, CBOAS HX K
LEeIbIM YPaBHEHMSIM C MOCJENYIOLIENd NpPOBEPKON
KOpHEH.

Pemate HepaBeHCTBA BTOPOW CTENEHU, HUCIHOJB3Ys
rpaduueckue npeacrasineHus. Mcmnonp3oBaTe METON
UHTEPBAJIOB 11 peleHus HECJIOXKHBIX
paLrOHANbHBIX HEPABEHCTB

16

VYpaBHEHUs 1 HEPABEHCTBA
C IByMs1 [IEPEMEHHBIMU

14

Ctpoute  rpaduku  ypaBHEHHH ¢  OByMs
NEepEMEHHBIMH B TPOCTEHINNX mpsimas, napadona,
runepOosa, OKPYy>KHOCTb.

Ucnonp3oBarh HMX A Tpa@uUUecKoro perieHus
CHCTEM YPaBHEHHUH C ABYMS NIEPEMEHHBIMH.

Pemars cnocoOoM MOCTaHOBKY CHCTEMBI IBYX
ypaBHEHUIN C JBYMs NEPEMEHHBIMH, B KOTOPBIX
OHO ypaBHEHHE MEPBOH CTENEHH, a Ipyroe —
BTOPOMU CTENEHH.

Pemarp TekcTOBBIE 3amau, MCIOJB3YSI B KAueCTBE
anreOpandeckoll MOAENU CHUCTEMY ypPaBHEHH
BTOPOW CTENEHU C IBYMSl NEPEMEHHBIMH, peIlaTh
COCTaBJICHHYIO CHCTEMY, UHTEPIPETUPOBATH
pe3yabTar

17

Apudmeriieckas u
reoMeTpuyecKast
HIPOrpeccHn

14

[IpuMeHAT, MHIEKCHBIE OOO3HAYEHMs AJIST HYJICHOB
MOCJIEIOBATEIbHOCTEN. IlpuBogute  mpuMepsl
3aJaHusl  MOCJENOBATENbHOCTEH (OPMyJIONH  7-TO
YJIeHa U PEKYPPEHTHOH (HOopMyJION.

BeiBomuTE pOpMyINIBI #-TO WieHA apupMETHIECKOH
NPOTPECCUN U F€OMETPUIECKOH MPOTPECCHH, CYMMBI
NepBBIX ~ #  YJIEHOB  apuPMETHUeCKOH |
reOMETPUUYECKON MPOrpeccHil, pelarb 3aAadd C
UCroNb30BaHueM 5Tux  (opmyn.  JlokasbiBath

XapaKTEPUCTUIECKOE CBOMCTBO apu(PMETHUECKOH U




r€OMETPUYECKON TPOrPeCCUil.
Pemarsb 3a4a41 Ha CJIOXKHBIE MPOLECHTBI, UCIIOJb3YA
PU HEOOXOIUMOCTH KaJIbKYIISITOP

18

OneMeHTbI KOMOMHATOPUKH
Y TEOPUHU BEPOSITHOCTEN

14

BeimonHUTh mepebop BCEX BO3MOXKHBIX BapHAHTOB
st mepecuéta OOBEKTOB U KOMOWHAIWM.
[IpuMeHATh MpaBUIIO KOMOMHATOPHOTO YMHOKEHHSI.
PacnosHaBath 3amauM  HAa  BBIUHUCIEHUE 4YHUCHA
MEePECTaHOBOK,  PAa3MEIIEHUN,  COYETAaHUW U
NPUMEHSITh COOTBETCTBYIOIINE (POPMYIIBL
BeruucasTe 4acTtoTy  COy4alHOTO — COOBITHSL
OuennBaTh BEPOSATHOCTH CIYYAHHOTO COOBITHS C
MOMOIUBIO  YacCTOTBl, YCTAHOBJIEHHOW ONBITHBIM
yTEM.

Haxonutb BeposSTHOCTH CIy4ailHOrO COOBITHS Ha
OCHOBE KJIACCUYECKOI0 ONPEEICHUSI BEPOSITHOCTH.
IIpuBoauts MIpUMEpBI JOCTOBEPHBIX 51
HEBO3MOXKHBIX COOBITHIA

20

IlosTOpenue

22

Urorosast koHTpoNbHas padoTa

Bceeeo

102




IIpunoxenne

HopMbI OLleHKH 3HAHHI, YMEHHI U HABBIKOB YYAIIHXCHA

Ouenka nucbMeHHbIX KOHMPOIbHBIX PAOOM 00YUAIOULUXCAL

OTBeT oLleHHBAETCS] 0TMETKOI «S», ecin: padoTa BBIMOJHEHA MOJHOCTHIO; B JIOTHYECKUX
paccyKIeHUsX 1 0OOCHOBAHUH PEIIeHHs HET MPOoOeoB U OIUOOK, B PELICHUN HET MATEMATHYECKUX
omubOOoK (BO3MOXKHA OTHA HETOYHOCTD, OITUCKA, KOTOPAst HE SIBJISIETCS CIEICTBUEM HE3HAHUS UITH
HEMOHUMaHUS y4eOHOro MaTepuaa).

Otmerka «4» CTaBUTCS B CIEAVIOIIMX Ciydasx: paboTa BBINOJIHEHA NOJHOCTBIO, HO
O0OCHOBaHMsI IIAroB peEIIeHUs] HEeNOCTATOYHBbl (ecian yMeHHe OOOCHOBBIBATH PACCYXKACHHUS He
SIBJISUIOCH  CIIELMAJbHBIM OOBEKTOM MPOBEPKH);, MOMyIUEHbl OAHA OLIMOKAa WM €CTb [Ba — TPH
Heno4éra B BBIKJIAJKAX, PUCYHKAX, yepTexkax wiu rpadukax (eciau 3TH BuAbl pabOT He SBISUTUCH
CHeHaIbHBIM 00 BEKTOM MIPOBEPKH).

Otmetka «3» CTAaBHUTCS, €CJIU. JOMyIIeHO Ooyiee OMHON omuOKW win 0ojiee MBYX — TPex
HEOYETOB B BBIKJIQAKAX, uUepTexkax wWiu rpadukax, HO oOydarommiics oOnagaer oO0s3aTeNbHBIMU
YMEHHUAMHU 10 NPOBEPSIEMON TEME.

OtmeTka «2» CTaBUTCS, €CJM. JOMYLICHbl CYLIECTBEHHbIE OLIMOKM, TMOKA3aBIIUE, YTO
oOyuaromuiicss He oOnanaer oOsi3aTeIbHBIMU YMEHUSIMH TI0 JTAHHOW TeMe B MOJTHON Mepe.

YuuTtenab MOXKET MOBBICUTh OTMETKY 3a OPUTMHABHBIN OTBET HA BOMPOC MJIM OPUTHHAIBHOE
peLIeHne 3a1a4H, KOTOPbIe CBUAETEIBCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM Pa3BUTHH O0YHarOIEerocs,
3a pemeHue Ooree CIOXKHOH 3aadd WIM OTBET Ha OOJiee CIIOKHBIA BOMPOC, IMPENJIOKEHHBIC
00yH4aro1eMycsi JONMOJHUTEIBHO ITOCIIE BBIMOJHEHU UM KaKUX-THOO APYTUX 3aaHUH.

Ouenka ycmusix omeemoes odyuarouuxcs

OTBer oLeHNBAETCSI OTMETKOM «S», €CIIM YUCHUK: TOJHO PACKPBLI COACPIKAHIE MaTepraa
B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOil M yUeOHHUKOM; H3JIOKHJI MaTe€pUasl TPAaMOTHBIM SI3bIKOM,
TOYHO HCIOJb3Yysl MATEMATHYECKYI0 TEPMHHOJIOTHIO M CHMBOJIMKY, B ONpPEICJICHHOW JIOTMYeCKOH
MOCJIEIOBATEIbHOCTH, MPABUJIbHO BBIMOJHUI PUCYHKH, YEPTEXKH, IpadUKU, COMYyTCTBYIOIIHUE OTBETY;
MOoKa3ajl YMEHHE HJUTIOCTPHUPOBATH TEOPHI0 KOHKPETHBIMH MNpPUMEpPaMH, MPUMEHSATb €€ B HOBOIi
CUTYalll TIPY BBIMOJHEHHH MPAKTHYECKOrO 3aJaHUs, MPOJEMOHCTPUPOBAJ 3HAHHE TEOPHH paHee
U3YYEeHHBIX COMYTCTBYIOLIMX Te€M, C(HOPMHUPOBAHHOCTb U YCTOMYMBOCTb MCIOJB3YEMbIX MPH OTBETE
YMEHHI1 U HABBIKOB; OTBEYAJI CAMOCTOSITEIbHO, 03 HABOSIIUX BOMPOCOB YUUTENS, BO3SMOKHBI OJTHA —
IIBE HETOYHOCTH MNPH OCBELIEHHWH BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKJIAAKAX, KOTOPbIE YYSHUK
JIETKO MCIIPABUJI ITOCIIE 3aMEUAHHS YUUTEIS.

OTBeT OLEHHBAETCA OTMETKOH «4», €CJIU yIOBJETBOPSiET B OCHOBHOM TpeOOBaHHSM Ha
OLEHKY «5», HO TPU 3TOM HMEeT OAMH W3 HEIOCTATKOB. B H3JIOKEHUH JOMYyLISHbI HeOONbIINE

HpO6€J’IbI, HE HMCKAa3HUBHICEC MATEMATUYCCKOC COACPIKAHUE OTBECTA, AOMYIICHBI OAWH — JBa HEAOYECTA



MPU  OCBEIIEHWH OCHOBHOTO COJEpPKaHUS OTBETAa, HWCIPABIIEHHBIE TIOCIE 3aMEUaHUsl YUUTENs,
JomyIieHbl omudka win 6ojiee IBYX HENOYETOB MPH OCBEIIEHWH BTOPOCTETIEHHBIX BOMPOCOB WM B
BBIKJIAJIKAX, JIETKO UCIPABJICHHBIE MTOCIIE 3aMEUYaHUS VIUTEJIS.

OtmeTka «3» CTaBUTCS B CICAYIOMUX CITy4asix. HEMOJTHO PACKPBITO COAEPIKaHUE MaTepuasa
(comepxaHue WU3JIOXKEHO (PparMeHTapHO, HE BCErna IOCIeAOBATEeNIbHO), HO TIOKa3aHO ofimee
MOHMMAaHUE BOMPOCAa U MPONEMOHCTPUPOBAHBI YMEHHs], JOCTATOUHBIC MJII YCBOSHUSI MPOTPAMMHOIO
matepuana (ompenenensl «TpeboBaHMAMM K MaTEeMATHYECKOH MOATOTOBKE OOYYAIOIINXCS» B
HACTOAILIEH MporpaMMe IO MaTeMAaTHKE), HMMEJIUCh 3aTPYAHEHHUs W JONyIIeHbl OMHNOKH B
OTpPEAENICHUN MAaTeMaTUYeCKOW TEPMUHOJIOTUM, 4YepTeXaX, BBIKJIAAKAX, WCIPABICHHBIE TOCIe
HECKOJIbKUX HABOISIIUX BOMPOCOB VUHTENIS, YYCHUK HE CIPABWIICA C MPUMEHEHUEM TEOPUU B HOBOU
CUTYaIlUU TIPU BBITIOJHEHUH MPAKTUYECKOTO 3aJaHUsl, HO BBIMOTHIUI 33JJaHUsI 00s13aTEIHbHOTO YPOBHS
CIIOKHOCTH TIO JAHHOH TeMe, MPH JOCTATOYHOM 3HAHUU TEOPETHYECKOTO MaTepuayia BbISIBJICHA
HEIOCTaTOYHAs CPOPMHUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.

OtrmeTrka «2» CTaBUTCS B CIEAYIOIIUX CIydasx. HE PACKPBITO OCHOBHOE COJEpKaHUE
y4eOHOro Marepuania;, OOHApyKeHO He3HAHUE Y4YEeHUKOM Oonblned wiam HauOojiee BAXKHOW YacTH
y4eOHOro Marepuana, MAOMyIMEHbl OMHWOKH B ONPEACNICHUU TMOHSTHH, MPU HCIOIb30BAHUH
MaTeMaTHYECKOW TEPMHUHOJIOTHH, B PUCYHKAX, YepTerkax Wiu rpadukax, B BBIKJIAAKAX, KOTOPbIE HE
UCTIPABJICHBI MTOCJIE HECKOJIbKUX HABOISIINX BOMPOCOB YUUTEJIS.

Ouenka mecmogvix omeenos 0oyHaouuxcs

1) Tect st TeKylero KOHTPoJisi — He MeHee 10 3ananuii

2) Tect nj1si TEeMATUYECKOTO KOHTPOJIst — He MeHee 20-40 3ananuii

3) TecT st UTOrOBOrO KOHTPOJISI — HE MeHee 40-60 BOIPOCOB MM 3aJaHHH.

“5” — 91-100%
“4” — 78-90%
“3” — 60-77%

“2” — menee 60%
Kpurepun MOTyT He3HAUUTEIPHO MEHSTHCS B 3aBHCHUMOCTH OT CJIOKHOCTH 3aIaHUM.
Obwan kraccupukayus omubox.
[Ipu oueHke 3HAHWN, YMEHUH M HABBIKOB OOYYArOIIMXCS CIEAYET YYUTHIBATH BCE OLIHOKHU
(rpyObie u HerpyObIe) U HEMOYETHI.

T'pyObIMU CYUTAKOTCS] OLIUOKMU:

HE3HAHUE OMNpPENSJICHNs] OCHOBHBIX TOHSITUM, 3aKOHOB, MPAaBWJ, OCHOBHBIX TOJIOKEHUH
Teopuu, He3HaHWe (HOpMyI, OOIIENPUHSATHLIX CHMBOJIOB OOO3HAYEHUH BEJIUMYWH, EAWHHI UX
U3MEPEeHUsI, He3HAHNEe HAUMEHOBAHWH €IUHHI] U3MEPEHUS, HEYMEHUE BBIICIUTh B OTBETE IIIABHOE,
HEYMEHUE MPUMEHSTh 3HAHWS, AJTOPUTMbI I PEIICHHs 3aJad; HEYMEHUE MeNaTh BBIBOABI U

O606H_I6HI/I$I; HCYMCHHE YHUTAaTb U CTPOUTH Fpa(I)I/IKI/I; HECYMCHHE IIOJIB30BATHCA NECPBOUCTOYHUKAMU,



y4eOHUKOM U CIIPAaBOYHUKAMU, MOTEPs] KOPHS WJIM COXPAHEHUE TTOCTOPOHHETO KOPHS, OTOpachIBAaHUE
0e3 0OBsICHEHUI OTHOTO U3 HUX, PABHO3HAYHBIC UM OIIUOKU, BBIYUCIUTEIbHBIE OITUOKH, €CJIU OHU HE
SIBJISTFOTCSI OITMCKOM, IOTMYECKUE OLITHOKHU.

K HerpyObiM ommbkaM clienyer OTHECTH

HETOYHOCTb (OPMYJIIMPOBOK, OMpPENeICHHIA, TMOHSTHI, TEOPUH, BBbI3BAHHAS HETIOJHOTOU
OXBaTa OCHOBHBIX IPU3HAKOB OMNPEAEISIEMOr0o MOHATHUS WM 3aMEHOM OAHOTO - JABYX H3 OTHUX
MPU3HAKOB BTOPOCTENIEHHBIMU, HETOUYHOCTh rpadyika;, HEpallMOHAIBHBIA METOJ PEIISHUS 3aa9d WU
HEIOCTATOYHO MPOJAYMAHHBIA TUIAH OTBeTa (HAPYIICHHE JIOTUKH, MOAMEHA OTHEIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTENEHHBIMU), HEPAMOHAJbHBIE METOABl PadOThl CO CHPABOYHOH U Ipyrow
JUTEPATYPOIl; HEYyMEHHE PEIlaTh 3aJ]a4U, BLIMOTHITh 3aIaHUs B 00IIeM BUJIE.

HenoueramMu IBASIOTCS:

HEepaLOHAJIbHBIE TPUEMBl BBIYMCICHUH H TpeoOpa3oBaHUll, HEOPEKHOE BBIOJHEHHE

3ammce, yepTekei, cxem, rpaduxos.



