[Tpunoxenue 1

K OCHOBHOHM aJanTHPOBAaHHON 00pa3oBaTEeIbHOM MporpaMme
ocHoBHOTO 0611eT0 0OpazoBanust MbOY COII Ne 75,
YTBEPKACHHOM npukazoMm 279-o ot 16.12.2020

PaGouasi nporpaMmma no npeamMery «AJiredopa»
I[lnanunpyemMblie pe3yJbTaThl O NPeaMeTy «AJjredopa»

JINYHOCTHBIE Pe3yJIbTATHI OCBOEHHUsI OCHOBHOW aJanTHPOBAHHON 00pa3oBaTe/ibHOI MPOrpaMMBbI:

JINYHOCTHBIMH pe3yJbTATAMU OCBOCHHS BBIITYCKHUKAMH YPOBHS OCHOBHOT'O OOIIETO 0Opa3oBaHUs
aanTUPOBAHHON 00Pa30BATENHHOM MTPOTPAMMEI 10 MATEMATHKE SIBIISIFOTCSI:
1) Bocnuranue poccHHCKON Tpa)KAaHCKOW MASHTUYHOCTH: MNATPUOTH3MA, YBAXKEHHUS K MPOIUIOMY H
HactosimieMy OTeuecTBa; OCO3HAHUE CBOEM STHUYECKOW MPUHAIICKHOCTH, 3HAHUE HUCTOPHUH, S3BIKA,
KYJIbTYpPbl CBOET0 HapoJa, CBOEr0 Kpasi M YeJIOBEUECTBA; YCBOCHUETYMAHUCTHUYECKUX, JEMOKPATUYECKUX U
TPAJAUIIMOHHBIX [IEHHOCTEN POCCUICKOTO OOIIECTBa; BOCIMTAHNE YYBCTBA OTBETCTBEHHOCTH U JIOJITA MEPe.l
Poaunoii;
2) GOpMHPOBAHMEOTBETCTBEHHOTO OTHOIICHWS W MOTHBAllUM K YYCHHUIO: HMHTEpeca K IO3HAHUIO,
MPUOOPETEHUIOHOBBIX 3HAHUH "
YMEHHIA,TI0003HATEIbHOCTH,TOTOBHOCTUUCTIOCOOHOCTHOO Y YAIOIITUX CIKCAMOPA3BUTHIO(TEICHATIPABICHHONTT
03HABATEJIbHOUIEATENBHOCTH, YMEHUIOIUIAHUPOBATHKEIAEMBIUPE3YJIbTAT, OCYLIECTBIIITE CAMOKOHTPOJIb B
npouecce MMO3HAHMS, COIIOCTaBIIATh
MOy YEHHBIMPE3yJIbTaTC3aIUIaHUPOBAHHBIM ),0TIPEICTICHUSICOOCTBEHHBIXITPO(PECCUOHATBHBIX
MPEANOYTEHUIICYYETOMOPUEHTUPOBKHB
MupenpodeccuitnnpodhecCuOHaATBHBIXTPEATOYTEHUNH,0CHOBBIBASIChHA YBAKUTEIHHOM OTHOILICHUH K TPYIyH
OMBITE YYaCTHS BCOLMAIBHO 3HAYUUMOMTPY/IE;
3)popMupoBaHuEe OCO3HAHHOTO, YBAXKUTEIHHOTOMI00POKETATEIHHOTOOTHOIIICHUSKIIPYTOMY YEIIOBEKY, €ro
MHEHUIO, KYyIbType, SI3bIKy, BEpE, PEJIUTUU, TPAAUILUSM, TOTOBHOCTHH CIIOCOOHOCTH BECTH [HAJOT C
JPYTUMU JI0JIbMU U JOCTUTaTh B3aUMOIIOHUMAaHU;
4)pa3BUTHE MOPAJIBHOIO CO3HAHHMS M KOMIICTCHTHOCTH B PEIICHHMH MOpPaJIbHBIX IPOOJIEM:OBIaICHUE
YMEHUSIMH TIOHUMaTh BepOallbHOE M HEBEepOATbHOE MOBEACHHE MMApPTHEPOB MOOOIICHUIO,YMEHUS HMU
CTPOUTh MEXKJIMYHOCTHBIE B3aUMOJICHUCTBUS HAa OCHOBE 3MIIATHUH, MCIOJIb30BAaTh NApPAJIMHIBUCTUYECKUE U
JINHTBUCTUYECKHUE CPEACTBA MEKINYHOCTHOTO B3aUMOICCTBUS;
5)bopmupoBaHre KOMMYHHKAaTUBHOW KOMIETEHTHOCTH B OOIICHHUH:KEJIaHHE B3aUMOJEHCTBOBATH CO
CBEPCTHHKAMU ¥ B3POCIBIMH, TIOHMMAaTh CBOMX TMApTHEPOB TIO OOINECHWIO, HAIIEICHHOCTh Ha

Pe3yIbTaTUBHOCTH OOIIEHUS;



6)bopmupoBanue y oOyuaroruxcs ¢ 3[IP oco3HaHUS HIEHHOCTH 3/I0POBOTO M 0€30MacHOr000pasa >KU3HU;
YCBOCHHE WMH TMPABUI WHAMBHIYAIBHOTO W KOJUIEKTHMBHOTO O€30MacHOTOMOBEACHHS B Upe3BBIUANHBIX
CUTYallUsX, IPaBUII TOBEACHHSI Ha TPAHCIIOPTE M HAJIOPOTaX;

T)bopMmupoBaHHEe OCHOB HSKOJIOIMUECKON KYyJBTYpbl: Pa3BUTHE OIbITA 3KOJOTUYECKH OPUEHTUPOBAHHOM
NEATETLHOCTH B IPAKTUYECKUX CUTYAIIHIX;

8)oco3HaHME 3HAYCHUSI CEMBH B KHM3HH YeJIOBEKa U 0OIIeCTBa, IEHHOCTH CEMEHHOM )KU3HU yBa)XKUTEIILHOTO
1 3a00TIUBOTO OTHOIIEHHUE K YJIeHAM CBOEHCEMBH;

9)pa3BuTHE ICTETUUECKOIO CO3HAHUS Yepe3 OCBOEHUE XY0KECTBEHHOr0 Hacneaus HapoaoB Poccu u mupa,
(dbopMHpOBaHKE OCHOB MPAKTHYECKON JAEATEIBHOCTH 3CTETHUECKOTO XapaKTepa.

MertanpeaMeTHble Ppe3yJbTaThbl OCBOCHHUS aJalTHUPOBAHHOW 00pa3oBaTENbHON IMPOrpaMMbl
OCHOBHOTO 0011ero o0pa3oBaHus MIpeTNoNararoT oBiajgeHue odOydwarommmuca ¢ 3I1P MmexnpenMeTHbIMU
MOHSTUSMH U YHUBEPCAJIbHBIMU YUYEOHBIMU 1€HCTBUAMMU:

1) yMeHHe caMOCTOSATENBHO OTPEISINIATh IIeJTH CBOETO OOYUYCHHS, CTABUTh U POPMYIIUPOBATH TSl CEOs
HOBBIC 3aJa4yil B ydeOe W TO3HABATENHHOW JCSATEIBHOCTH, pPa3BUBAaTh MOTHBBI M HMHTEPECHl CBOCH
MO3HABATEIbHOM €SI TETbHOCTH;

2) yMeHHE CaMOCTOSATEIbHO IUIAHWPOBAThH IyTH JOCTHKEHHsS LieJeil, B TOM 4HClle allbTepHATHUBHEIE,
OCO3HAaHHO BBIOMpaTh Hanboee F(hGeKTHUBHBIE CTIOCOOBI penieHus YIeOHBIX U MTO3HABATEILHBIX 337124,

3) yMeHHE COOTHOCUTb CBOM JACHCTBHUS C IUIAHUPYEMBIMU pe3yJbTaTaMHU, OCYIIECTBIATH KOHTPOIb
CBOCH NeATeIbHOCTH B MpoOliecce OCTIKEHHUS pe3ysbTaTa, ONpenessTh CHOCOObI ACHCTBHI B paMKax
MIPEIJIOKEHHBIX YCIOBHHM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C M3MEHSIOIIICHCS
CUTYyalHE;

4) yMeHUE OIEHUBATh MPABHIBHOCTH BHITIOJHEHUS y4eOHOW 3a7add, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHus;

5) BiageHuWe OCHOBAaMHU CAMOKOHTPOJIS, CAaMOOLEHKH, TMPUHATUS PELIEHUH U OCYILIECTBIICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOI U MO3HABATEIHLHOM JIEATEIbHOCTH;

6) yMeHue OmIpelensiTh TMOHATHS, CO3/laBaTh  O0OOINEHUs, yCTaHABIMBAaTh  AHAJOTHH,
KJaccu(UIUpPOBaTh, CAMOCTOSTENLHO BBIOMpPATh OCHOBAaHUS U KPUTEPUU [ KiaccU(pUKaLUH,
YCTaHABIMBATh MPUYMHHO-CJIE/ICTBEHHBIE CBSA3M, CTPOUTH JIOTHYECKOE PACCYKIEHHUE, YMO3aKIIOUeHHE
(MHAYKTUBHOE, IETYKTUBHOE U M0 AHAJIOTHH) U JIeJaTh BBIBOJIBI;

7) yMeHue co3/1aBaTh, MPUMEHSATh M MPEeOOpa3OBLIBATh 3HAKU U CUMBOJIBI, MOJEIH U CXEMBI IS
pelieHns yaeOHBIX U MO3HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHHe OpraHu30BBIBaTh YYEOHOE COTPYAHHYECTBO U COBMECTHYIO AESTEIBHOCTb C YUUTEIEM M
CBEpPCTHHKAMU; pad0TaTh MHANBUAYATHHO U B TPYIIE: HAXOAUTH 00Iee pelieHNe U pa3peniaTb KOH(OIUKTHI
Ha OCHOBE COTJIACOBaHMS MO3MUIMHM M yueTa MHTepecoB; (HOpMyIHpOBaTh, apryMEHTUPOBATh U OTCTaUBATh

CBOE MHEHHE;



10) ymeHue 0CO3HaAaHHO HMCMOJB30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3a/laue€ii KOMMYHUKAIIUU
IUIE  BBIDAKEHHS CBOMX YYyBCTB, MBICIEH M TOTPeOHOCTEH; IUIAHUPOBAHMA M PETYJSIHMU CBOEH
JeSITENbHOCTH; BIIaZIeHNE YCTHON U MUCbMEHHOM pedblo, MOHOJIOTUYECKOI KOHTEKCTHOM peyblo;

11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OO0JACTH HCIIOIb30BaHUA HHGOPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TexHojorui (nanee MKT — kommnereHnuu); pa3BUTHE MOTHUBALUM K OBJAJCHUIO
KYJIbTYpOH aKTHBHOTO ITOJIb30BAHUS CJIOBAPSIMHU U APYTUMH IMOMCKOBBIMU CHCTEMaMH;

12) ¢dopmupoBaHre U pa3BUTHUE OSKOJOTHYECKOTO MBIIUICHUS, YMEHHE TMPUMEHSIThH €ro B

MMO3HABATEIbHONU, KOMMYHHUKATHUBHOM, COIUATLHOMN MPAKTUKE U MTPOPECCUOHATHHOM OpUEHTAITHH.

N3zydenue npenmMeTHO# obnactu «MaTemaTika 1 HHPOPMATHKa» TOJKHO 00€CIIeUHTh:

-OCO3HAHHE 3HAUEHUs] MaTeMAaTUKU U UH(OPMATHKH B TOBCETHEBHOMN KU3HUUEIOBEKA;

-[IOHMMaHUE 3HaueHUsI UH()OPMAIIOHHBIX CBEIEHUH B COBPEMEHHOMMMUPE;

-opMHpOBaHUE MPEICTaBICHUI 0 MaTEeMAaTHKE KaK YacTH O0IIeYeIOBEUYECKOUKYIBTYPHI.

B pesynbraTe nzydenus npeaMeTHoi o6nactu «MaremaTtuka U nHpopMaTuka» obydatouuecs ¢ 3I1P
pa3BUBAIOT JIOTMYECKOE MBIIUIEHHE, IOIY4YaroT MPEACTaBI€HHE O MATeMAaTUYECKUX MOJENAX; ydarTcs
IPUMEHATh MaTeMaTHYeCKUE 3HAHMA IpU PEIIeHUM pAa3JIM4HbIX 3aJad W OLCHHWBATh IOJyYCHHbIE
pe3yJbTaThl; OBIAJIEBAIOT YMEHHUSAMHU pEIICHHUs y4eOHBIX 3a]ad; pa3BUBAIOT MAaTEMATHYECKYIO0 MHTYHUIIUIO;
MOJTyYaroT MpeCTaBlIeHne 00 OCHOBHBIX HH(POPMAIITMOHHBIX MTPOIECCAX.

IIpeameTHbIe pe3ybTATbIN3YUSHUS NIPeIMETHON obnacTu «MaTeMaTuKu U UHPOPMATHKAY JTOJIKHbI
OTpaXkaTh:

1) ¢gopmupoBaHue MpenCTaBICHUM O MaTeMaTUKE KaK O METOJ€ IO3HaHUsS JAEHCTBUTEIbHOCTH,
MO3BOJISIOIIEM OINUCHIBATH U U3y4YaTh peallbHbIE MPOLIECCHI U SIBICHUS:

OCO3HaHME POJIM MaTeMaTHKH B pa3BuTHU Poccuu u mupa;

BO3MOXHOCTb TPHUBECTH HPUMEPHI M3 OTEYECTBEHHOW M BCEMHMPHOM HCTOPUH, MaTeMaTHYECKUX
OTKPBITUI U UX aBTOPOB;

2) pa3BuTHE yMEHH paboTaTh ¢ y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHaJM3UpOBATh, U3BJIEKATh
HE00X0AUMYI0 MH(OPMAIHIO), TOYHO U T'PAMOTHO BBIPa)kaTh CBOM MBICIIU C IPUMEHEHUEM MaTeMaTHYeCKON
TEPMUHOJIOTUM M CHMBOJIUKH, HMPOBOJUTH KJIACCU(UKAIMM, JIOTMUECKHe OOOCHOBAHUSA, I0Ka3aTelbCTBA
MaTeMaTUYECKUX YTBEPIKICHHIMA:

ONIEPUPOBAHUE TOHATUSMHU: MHOXKECTBO, JJEMEHT MHOXKECTBA, IMOJAMHOXKECTBO, MPHHAIICKHOCTD,
HaXO0XXJeHHE NepecedeHust, 00beIMHEHNE TIOMHOKECTBA B MPOCTEHILINX CUTYaIHSIX;

IpUMEHEHHE Ccrocoda MOoMCKa 3a7auu, B KOTOPOM PACCYKICHHsI CTPOSITCS OT YCJIOBHs K TpeOOBAHUIO
WIIN OT TPEOOBaHUS K YCIOBHIO;

COCTaBJICHME IUIaHA pELIeHMs 3a]ay, BbIIEJCHHWE JTAaloB €€ pEeUICHUs, HWHTepIpeTaus
BBIUUCIIUTENbHBIX PE3YJIbTATOB 3a/1a4M, UCCIEI0BaHUE MOTYUEHHOTO PEeLICHHs 3a/]auu;

HaxXO0XXACHUEC MMPOLUECHTA OT YMCJia, YKCJIa IO IMMPOLUECHTY OT HEr0o, HAXOXIACHUC IIPOLUCHTHOI'O OTHOIICHUA
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JIBYX YHCEJI, HAXOXKJECHUE MPOLIEHTHOTO CHUKEHMSI MJIU MPOLIEHTHOTO TIOBBIIIEHNS BEINYHUHBI;
pelIeHNe JOrM4YeCKHX 3a/1a4;

3) pa3BUTHE MpPEICTaBICHUI O YUCJIE U YUCIOBBIX CHCTEMaxX OT HATYypaJbHBIX 10 JEHCTBUTEIBbHBIX
YHCEJ; OBJIAJICHNE HaBBIKAMU YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX BHIYUCIICHUMN:

OIIEpUPOBAaHNE NOHATUAMHU: LIE€JI0€ YHCII0, PALIMOHAIIBHOE YNCII0, UPPALIMOHATIBHOE YHUCIIO;

CpPaBHEHME YHCEIL;

OLICHUBAaHUE 3HAYEHUI KBAJIPATHOTO KOPHS U3 MOJIOKHUTEIBHOIO LIEJIOTO YUCIIA;

4) oBnageHUE CHUMBOJIBHBIM SI3BIKOM aiureOppl, MpPUEMaMU BBIIOJHEHHUS  TOXKIECTBEHHBIX
npeoOpa3oBaHUi BBIPAXKEHUH, PEIICHNs] ypaBHEHUH, CHCTEM YPaBHEHU, HEPABEHCTB M CUCTEM HEPABEHCTB,;
YMEHHSI MOJEIMpPOBaTh pEajbHbIE CUTYallMH Ha S3bIKEe anreOpbl, MCCIIEAOBATH MOCTPOSHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapara areOpbl, HHTEPIPETUPOBATDH MTOJIYUCHHBIN pE3yNbTar:

BBIMIOJTHEHUE HECJIOKHBIX MPeoO0pa3oBaHUM Ui BBIUMCICHHUS 3HAUYEHUH YHCIOBBIX BBIPAXKEHUIA,
COJIEprKalllMX CTENEHH C HAaTypaJbHBIM MOKA3aTEJIEM, CTETIIEHH C LIEJIBIM OTPULIATEIbHBIM IIOKA3aTENIEM;

BBITTOJIHEHHE HECJIOKHBIX MPE00pa30BaHuil LEbIX, APOOHO-PAIMOHATBHBIX BEIPAKEHUH U BBIPAKCHUN
C KBaJIpaTHBIMU KOPHSIMH; PACKpbIBaTh CKOOKH, MPUBOAUTH MOJO0HBIE cllaraeMble, UCII0JIb30BaTh (POPMYIIBI
COKpPAIIEHHOTO YMHOKEHUS;

pelIeHNEe TMHENHBIX KBaJIpaTHbIX YPaBHEHUI U HEPABEHCTB, YPAaBHEHUI U HEPaBEHCTB, CBOJSALIMXCA K
JMHEWHBIM WM K KBAJAPATHBIM, CUCTEM YpaBHEHUH M HEPABEHCTB, N300pakeHNE YpaBHEHHI U HEPABEHCTB U
MX CUCTEM Ha YHMCIIOBOM IPSIMOIL;

5) oBnageHue cUCTeMON (DYHKIMOHANBHBIX TOHSATHI, pPAa3BUTHE YMEHHUS  HCIIOJIb30BATh
(GyHKIMOHATBHO-TpaQUUECKUE TPEICTABICHHS U PEUICHUs pPa3IMYHBIX MaTeMAaTU4YeCKHX 3ajaad, s
OIHMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH:

ONpeJIeNICHUE TOJIOKEHUSI TOYKM MO €€ KOOpJAWHATaM, KOOPJAMHATHI TOUKH MO €€ MOJIOKEHUIO Ha
IIJIOCKOCTH;

HaXOXXACHHUE 1O rpaduKy 3HaYeHUH (QyHKIMH, 007TacTH ONpeNeeHusl, MHOXKECTBA 3HAYCHUH, HyJen
(GyHKINH, MPOMEXYTKOB 3HAKOIOCTOSIHCTBA, MPOMEKYTKOB BO3pAaCTaHHUs W YOBIBAHHs, HAauOOJBIIErO M
HAWMEHBIIIETO 3HaUeHUs QYHKIIUY;

MOCTpoeHus rpadrka JTHHEWHON U KBaIpaTUIHON (DYHKITUH;

onepHpoBaHUEe Ha 0A30BOM ypOBHE MOHSATHAMHU: MOCIEI0BATEILHOCTD, apu(METHUECKasi TIPOrPeccHs,
reOMEeTpHYECcKasl POTrPeCCHs;

UCIIOJIb30BAHUE CBOMCTB JIMHEWHOM M KBaApaTUYHON (DYHKUIMU U UX TpadUKOB MPH pEUICHUH 3334 U3
IPYTUX y4eOHBIX MPEIMETOB;

6) OBJIalCHUE TEOMETPUUYECKUM S3bIKOM; Ppa3BUTHE YMEHHUS HCIOJb30BaTh €ro MJis OMNHCAHUSA
NPEIMETOB OKPY)KAIOLIETO MHpA; pa3BUTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUH, W300pa3UTEIbHBIX
YMEHHU, HABBIKOB FT€OMETPUUECKUX MTOCTPOCHUI:

OlepUpPOBaHUE MOHATHAMU: (UTypa, TOUKA, OTPE30K, MpsimMasi, JIyd, JIOMaHas, yrojl, MHOIOYTOJIbHUK,
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TPEYTOJIbHUK, YETBHIPEXYTOJIbHUK, TPSIMOYTOJNBHUK, KBaJApaT, OKPYKHOCTb, KpYT, TPSMOYTOJbHBIN
napasuieNnenunen, Ky0, map; n300paxxeHnue u3y4aeMbIX GUIyp OT PyKd U C TIOMOIIBIO IMHEHKON U UPKYIIS;

BBIIIOJIHEHUE HW3MEPEHUs JJIMH, PACCTOSHUM, BEJIWYMH YIJIOB C IOMOIIBIO HHCTPYMEHTOB IS
W3MEPEHUs IIMH U YIJIOB;

7) dopMHpOBaHHE CUCTEMATUYECKUX 3HAHUH O IUIOCKUX (PUTYpax W MX CBOMCTBAX, MPEJCTABICHUNA O
MPOCTEUIIMX MPOCTPAHCTBEHHBIX TEJIAaX; Pa3BUTHE YMEHHUI MOJECIMPOBAHUS PEAbHBIX CUTYalluil Ha SI3bIKE
reOMETPUH, UCCIIEOBAHMSI TOCTPOSHHON MOJIETH € MCIIOJIb30BAaHHMEM I'€OMETPHUECKUX HOHATHH U TeopeM,
anmnapara anreOpbl, peleHHsl FTeOMETPUYECKUX U MPAKTUYECKUX 3a/1a4:

ornepupoBaHne Ha 0a30BOM ypOBHE TMOHITHAMHU: PAaBEHCTBO (UTYp, TMapaUIETbHOCTh H
NEPIEHAUKYIISIPHOCTD MPSMBIX, YTOJ MEXAY MPSMBIMH, IEPIEHANKYISP, HAKIIOHHAS, TPOSKIIUS;

IPOBE/IEHUE JI0Ka3aTEeIbCTB B TEOMETPHH;

onepupoBaHue Ha 0a30BOM YPOBHE MOHITUSAMU: BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIECHNE BEKTOpA HA
YHCII0, KOOPUHATA Ha IIOCKOCTH;

peleHre 3a1a4 Ha HaXOXKICHHE T€OMETPHUYECKUX BEIMYMH (IJIMHA M PACCTOSHUE, BEMUYMHA YIIIa,
IUIOINA/b) O 00pa3aM WK alropuTMam;

8) oBiajgeHHe NPOCTEHIIMMHU CHOCOOAMHM IPEICTABICHHUS W aHalIM3a CTATUCTHYECKUX JIaHHBIX;
(dbopMHUpoBaHUE TPEACTABICHUNH O CTATUCTHYECKMX 3aKOHOMEPHOCTSAX B pPEalbHOM MHPE M O Pa3IMYHBIX
crnoco0ax WX M3Y4YEHHSA, O TMPOCTEHIINX BEPOATHOCTHBIX MOJENAX; pa3BUTHE YMEHHUH W3BICKATh
MHpOpMaIKIO, MPEJICTaBIeHHYI0 B TaOJMIaX, Ha auarpaMmax, rpadukax, onuchlBaTh M aHAJIU3UPOBAThH
MacCHBBI YHMCJIOBBIX JaHHBIX C MOMOIIBIO MOJXOASIINX CTaTUCTUYECKUX XapaKTEePUCTHK, UCIIOJIb30BaTh
MOHUMaHHE BEPOSTHOCTHBIX CBOWCTB OKPYKAIOIINX SBJICHUNA NPU MPUHITUN PELICHUH:

¢opMHpOBaHHE TPEACTABICHUS O CTATHCTUYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTU CIydyailHOro
COOBITHS;

pelIeHne NpoCTeNINX KOMOMHATOPHBIX 3a/1a4;

OTIpeieJIeHNEe OCHOBHBIX CTATUCTUYECKHX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLICHUBaHME U BHIYHCIICHUE BEPOSITHOCTH COOBITHS B MPOCTEHIIINX CITydasix;

HaJIMYME MPEJCTABICHHUS O POJM MPAKTHUYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHH, O posn
3aKOHa OOJIBIIMX YKMCIIE B MACCOBBIX SIBICHUSX;

YMEHHE CPAaBHUBATH OCHOBHBIE CTATHCTUYECKHE XaPAKTEPUCTHUKH, TOIYUYCHHBIC B MPOLIECCE PEIICHUS
MIPUKIIAJHOM 3a/1a4i, H3yYeHHE PEaTbHOTO SIBICHHUS,

9) pazBuTMe yMEHHMH NPUMEHATh M3y4YCHHbIE NOHATHUS, PE3YyJbTaThl, METOJbI JJS pEIICHUs 3aj1ad
MPAaKTUYECKOI0 XapakTepa M 3aJad U3 CMEKHBIX JUCLMIUIMH C MCIIOJIb30BaHHMEM IPU HEOOXOIMMOCTH
CIPAaBOYHBIX MAaTEpHANIOB, KOMIIBIOTEPA, TIIOJIb30BAThCS OIEHKOH M TPHUKUAKOH MpH TPAKTUYECKUX
pacuerax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKA3bIBAaHUIA;

OILICHUBAHHE PE3YyJIbTATOB BHIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a/1a4;



BBITIIOJIHEHUE CPABHEHMSI YHCEII B PEAIBHBIX CUTYaLMsIX;

UCIIOJIb30BAHUE YHUCIIOBBIX BBIPAXCHUN IPU PELICHUU NPAKTUYECKUX 3a7a4 M 3aJad U3 APYyIrux
IIPEIMETOB;

peleHne NPakTUYECKUX 3aa4 C IPUMEHEHHEM IPOCTEHIINX CBOMCTB QUryp;

BBITIOJIHEHHE TIPOCTEHIINX TMOCTPOSHUN M M3MEPEeHHHl Ha MECTHOCTH, HEOOXOIMMBIX B pealbHON

KU3HU.

BpinycKHUK Hay4yuTcs:s (/IS HCHOJb30BAHWSI B IMOBCEJHEBHOW KHM3HH U o0ecriedeHus

BO3MOKHOCTH yCHENIHOT0 NMPOA0JIKeH!sI 00pa3oBaHusi Ha 6a30BOM YPOBHeE)
DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

e OrmepupoBaTh Ha 0a30BOM YpPOBHE TOHATHUSAMH: MHOXECTBO, OJJIEMEHT MHOXECTBA,
MOJMHOKECTBO, MPUHAJICKHOCTD;

®  33J]aBaTh MHOKECTBA MEPEYUCICHUEM UX DJIEMEHTOB;

® HAXOAWTh NEepeceueHue, 00beJUHEHHNE, TOJIMHOKECTBO B MPOCTEHUIIIUX CUTYAIIHSX;

e omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMU: ONpeAeTICHIE, aKCHOMa, TEOpPEeMa, 10Ka3aTeNbCTRO;

® [PUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIs1 MOJTBEPKICHUS CBOUX BbICKA3bIBAHUM.
B noBceHeBHOI KU3HU U NIPH M3YYeHHUH JAPYTUX NPeJIMETOB:

®  HCIOJIb30BaTh IrpadUyeCcKOe MPECTABICHUE MHOXECTB JIUIS OMHMCAHMS PealbHBIX MPOIIECCOB U
SIBJICHUH, IPY PEIICHUH 33729 IPYTUX YUCOHBIX TIPEIMETOB.
Yucaa

e OrmepupoBath Ha 0a30BOM ypOBHE TIOHATHUSMHU: HATypajdbHOE YHCIO, IEJI0e YHCIIO,
OOBIKHOBEHHAsA ApOOb, NeCSATHUYHAsA APOOb, CMEIIaHHas JpoOb, palMOHAILHOE YUCIO, apu(MeTHUecKuit
KBaJpaTHBI KOPEHB;

®  JCIOJIb30BaTh CBOMCTBA YMCEN U NMPABUJIA JEHCTBUN MPU BHIIIOJHEHUN BHIYUCIICHU;

®  JCIOJIb30BaTh MPU3HAKHU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUHN BBIUUCICHUNA U PELICHUU
HECJIOKHBIX 3aJ1a4;

®  BBINOJHATH OKPYTJICHHUE PAIMOHATBHBIX YHCEN B COOTBETCTBUU C MTPABUIIAMU;

®  OICHMBATh 3HAYEHHE KBAJAPATHOTO KOPHS U3 MOJOKUTEIIBHOTO IEJIOT0 YKCIa;

®  pacno3HaBaTh pallMOHAJbHbBIC U UPPALMOHATIbHBIC YUCTIA;

®  CpaBHUBATH YMCIIA.
B noBcerHeBHOM KU3HU M NIPU U3yYeHUM JPYTUX NpPeIMeTOB:

®  OIECHMBATH PE3YJIbTAThl BEIUUCICHUHN NIPU PEIICHUH MPAKTUYECKUX 33/1a4;

®  BBINOJHATH CPABHEHUE YUCET B PEATIbHBIX CUTYALIHSIX;

®  COCTaBJISITh YHMCJIOBBIC BBIPAKECHUS MPHU PEIICHUM MPAKTUYECKUX 3ajlad U 3aJa4 U3 JAPYrUx

y4eOHBIX PEIMETOB.



ToxnecTBeHHbIE Peodpa3oBaHUA

e  BrinosHATE HECIOXHBIE NMPeoOpa30BaHuUsl JJIsl BHIYMCIEHUS 3HAYEHWH YMCIIOBBIX BBIPAYKEHUH,
COJIeprKallMX CTENEHH C HAaTypaJIbHBIM MOKA3aTEJIEM, CTEIIEHH C LIEJIBIM OTPULIATEIbHBIM IIOKA3aTENIEM;

®  BBINOJHATH HECIOXKHBIE MTPe0Opa30BaHMs LENbIX BBIPAKEHUM: pacKpbIBaTh CKOOKH, MPUBOAUTH
MOI00HBIE ClIaraeMble;

®  HCIOJIB30BaTh (DOPMYJBI COKpPAIIEHHOTO YMHOXEHHS (KBaApaT CYMMBI, KBaJpaT Ppa3HOCTH,
Pa3HOCTb KBaAPATOB) JIsl YIIPOILICHUS BHIYUCICHUI 3HAUCHUN BhIPAKECHHIA;

®  BBLINOJHATH HECJIOXHBIE MpeoOpa3oBaHUsl APOOHO-TMHEHHBIX BBIPAXKEHUM M BBIPAXKEHHH C
KBaJIpaTHBIMU KOPHSIMHU.

B noBcegHeBHOM JKM3HU ¥ NIPH M3YYEeHUHU APYTUX NPeJIMETOB:

®  [IOHMMAaTb CMBICJI 3alIMCH YHCJIa B CTAaHIaPTHOM BUJE;

e  omepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTAaHAAPTHAS 3aMUCh YHCIIa.
YpaBHeHNS H HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSIMHU: PaBEHCTBO, YMCIOBOE PAaBEHCTBO, YpaBHEHUE,
KOpPEHb YpaBHEHUS, PEIICHUE YPaBHEHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHNE HEPABEHCTBA;

®  TIPOBEPATH CIPABEIINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

®  pelaTh JUHEHHbIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIINECS K TMHEHHBIM;

®  pelaTh CUCTEMbl HECTIOKHBIX JIMHEWHBIX YPABHEHUN, HEPABEHCTB;

®  TPOBEPATH, ABJSAETCS JIM JAHHOE YKCJIO PEeUICHHEM YpaBHEHHUsI (HEPaBEHCTBA);

e pemiath KBaJpaTHBIE ypaBHEHUS MO (hopMyIie KOpHEH KBaApaTHOTO YPaBHEHNUS,

e 1300pakaTh pelICHUS] HEPABEHCTB U MX CUCTEM Ha YHCIIOBOU MPSIMOI.

B noBceHeBHOI KU3HU U NIPH U3YYEHHUH JAPYTUX MPeIMETOB:

®  COCTaBJIATh M pPEIIATh JIMHEHHBIE ypaBHEHUS NPU PEIICHUM 3a/1a4d, BO3ZHUKAIOMIMX B JIPYTHX
y4eOHBIX MpeIMeTax.
DOYyHKIUH

e Haxonuts 3HaueHne QyHKIMH MO 3aJAHHOMY 3HAYCHHUIO apTyMEHTa;

®  HaxOJHWTh 3HAYEHHE apryMEHTa I10 33JJaHHOMY 3HAUEHUIO (DYHKIUU B HECIOKHBIX CUTYaLIUsAX;

®  OmpelessATh MOJOKEHHE TOUKH 110 €€ KOOPAMHATaM, KOOPAMHATHI TOUKH I10 €€ MOJIOKEHUIO Ha
KOOPAWHATHOMW ITIOCKOCTH;

e 10 rpaduKy HAXOOUTh OOJACTb OINpeAeNeHHs, MHOXECTBO 3HAUCHHWH, HYIH (QYHKIUH,
MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA, NMPOMEXYTKH BO3pAacTaHUs U yOBIBaHHs, HauOoJiblllee W HauMEHbIee
3HaueHus: HyHKIUY;

e cTpouth rpaduk TUHEHHON HYyHKINY;

® MpOBEpATh, SIBISETCS JH JaHHBIA rpaduk rpaguxkoM 3anaHHOM GYHKIUM (JIMHEHHOM,

KBaJpaTHYHOMN, OOpaTHOM MPOTOPIIMOHATBHOCTH);



e  onpenesaTh NPUOIMKEHHbIE 3HAUEHUs KOOPAMHAT TOUKH IepecedeHus rpadukoB QyHKIUM;

e omnepupoBaTb Ha ©0a30BOM YpOBHE MOHSATUSIMHU: IOCJIEOBATEIBHOCTb, apupMeTHIecKas
IIPOrpecCHsi, FEOMETPUYECKAsl IPOTPECCHS;

e pemiarh 3aJa4d Ha IPOTPECCUM, B KOTOPBIX OTBET MOXKET OBITh IOJYYEH HENOCPEICTBEHHBIM

MOJICYETOM 0€3 IPUMEHEHUsT (POPMYIL.

B noBceHeBHOIi :KM3HU M IPU U3YUYEHHUH IPYTUX NPeAMETOB:

®  UCNOJB30BaTh I'pa)UKU peasbHBIX MPOIECCOB M 3aBUCHUMOCTEH JJIsl ONpE/ETICHUs UX CBOMCTB
(HanOoplIe ¥ HAaMMEHbBIIINE 3HAYEeHUS], IPOMEXYTKH BO3paCTaHUs U yObIBaHHS, 00JACTH MOJIOKUTEIbHBIX
Y OTPULIATEIbHBIX 3HAYEHUH U T.I1.);

®  UCMONb30BaTh CBOMCTBA JIMHEHHOM (QYHKIMM M ee TpaQuK NpH PELIeHUH 3a4a4 U3 APYrux
y4eOHBIX IPEIMETOB.
CTaTHcTHKA H TeOpPHUsI BEPOSITHOCTEI

e lmerp mnpeACTaBICHHE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4allHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a49aX;

e  pemath NpocTelIe KOMOMHATOPHBIE 33J]a4ul METOJIOM IIPSIMOTO M OPraHW30BaHHOTO nepedopa;

®  [PEICTaBIATH JaHHbIC B BUJE TAOIUII, JHarpaMm, rpaduKoB;

e  yuTaTh UH(POPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIHULIbI, IUArpaMMBbI, rpaduka;

®  OMpenessTh OCHOBHbBIE CTATUCTUYECKHUE XapAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OIICHUBATH BEPOSATHOCTH COOBITHS B MPOCTEUIINX CITyYasiX;

®  UMETh NPEJCTABICHHE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHHUSX.
B noBceHeBHOI :KM3HU M TPU U3YUYEHHUH IPYTHX NPeAMETOB:

®  OIIGHMBATh KOJIMYECTBO BOZMOXKHBIX BAPUAHTOB METOIOM Iepedopa;

®  UMETb NPEJCTABICHUE O POJIH MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUH;

® CpPaBHUBAThb OCHOBHBIE CTATUCTUYECKHE XapAaKTEPUCTUKH, MOJYUYCHHBIE B MPOILECCE PELICHHS
MIPUKIIAJHOM 3a/1aui, U3yUEeHUs PEaIbHOTO SBICHMUS;

®  OIIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUN U SBICHUM B HECIOKHBIX CUTYAIUX.
TexcToBBIE 3a1a4H

e Pemiare HeCIIOXKHBIE CIOKETHBIE 3a/1a4M PA3HBIX TUIIOB HA BCE apU(PMETUUYECKHE NEHCTBUS;

® CTPOMTH MOJEJb YCJIOBUS 3aJaud (B BUAE TaONUIBI, CXEMbl, PUCYHKa WJIH ypaBHEHM:), B
KOTOPOH J1aHbl 3HAYEHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYUH, C II€JIbI0 MIOMCKA PEIIECHUS 3a/1a4H;

®  OCYIIECTBIIATH CIIOCOO MOMCKA PEIICHHS 3a/1a4H, B KOTOPOM PACCYKIACHHUE CTPOUTCS OT yCIIOBHUS

K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIIOBHIO;



®  COCTABJIATH IUIAH PELICHUS 33]1a4u;

®  BBIIEIATH JTAIlbl PEIICHUA 33/1a4H;

®  UHTEPHPETUPOBATH BHIYMCIIMTEIBHBIE PE3YJIbTAThl B 3a/1a4€, HCCIEA0BATh IIOJIYYEHHOE PEIICHNE
3a/1a4y;

®  3HaTh pa3jM4Me CKOPOCTEH 00BEKTA B CTOSIYEN BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKU;

e  pelaTh 33a4M Ha HAXOK/JICHNUE YaCTH YHCJIA U YKCJIA 110 €r0 YaCTH;

e pemiath 33JaYd pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, HAa JIBUKEHHE), CBS3bIBAIOIIUX TPU
BEJIMYMHBI, BBIIEISATH 3TU BETUUYHUHBI U OTHOLIEHUS MKy HUMU;

®  HAXOJUTh MPOLEHT OT YUCIA, YUCJIO II0 MPOLEHTY OT HEro, HaXOAUTh IPOLCHTHOE CHUKEHUE
WM NIPOLIEHTHOE MOBBILIEHUE BEINYHHBI;

L4 peuraTh HECCJIIOKHBIC JIOTUYCCKUC 3a/]a9 MCTOAOM paCCYX(Z[eHHﬁ.

B noBcegHeBHOM KM3HU U NIPH U3YYCHHHU APYTUX NPEJIMETOB:

®  BBIBUIATh TUIIOTE3bl O BO3MOXHBIX IPEAEIbHBIX 3HAYEHUSAX HMCKOMBIX B 3aJa4€ BEJINYUH
(nenaTh NPUKUIKY).
Hcropusi MaTeMaTHKH

e  OnuchiBaTh OTACIIBHBIE BBIAAIOLINECS PE3YJIbTATHI, [TOJYYEHHBIE B XO/I€ Pa3BUTUS MaTEMaTUKU
KaK HayKH;

e 3HAaThb NPUMEPHl MATEMAaTUYECKUX OTKPBITMM M MX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU H
BCEMUPHOMN UCTOPUEH;

e [IOHMMAaTh POJIb MATEMATHUKH B pa3Butuu Poccum.
Metoabl MaTEMaTHKH

e BriOupare noaxoasiuil U3y4eHHbIH METOJ AJI PELEHHs W3Y4YEHHBIX TUIIOB MAaTEMaTHUECKUX
3a/1a4;

e [IpuBOoAMTH MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH JEeHCTBUTEIBHOCTH U

MIPOU3BCACHUAX UCKYCCTBA.

BbINYCKHUK HAYYHTCS 1JIs1 00ecnevyeHHs1 BO3MOKHOCTH YCIICIHOI0 MPOJ0JIzKeHHsl 00pa3oBaHus
Ha 0a30BOM M YIJ1y0JICHHOM YPOBHAX
DJIeMeHThI TeOPMH MHOKECTB 1 MATEeMaTH4eCKOH JIOTUKH
e OnepupoBaTh NOHATHUAMM: OIIPENEICHUE, TEOpEMa, aKCHOMa, MHOXXECTBO, XapaKTEPUCTHUKU
MHOXECTBA, 3JEMEHT MHOXECTBa, IIyCTOe, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IOJMHOXKECTBO,
IIPUHAJIEKHOCTD, BKIIFOUEHNE, PABEHCTBO MHOXKECTB;
e  u300pakaTh MHOXKECTBA U OTHOLLIEHHE MHOXECTB C IIOMOLIbIO KPyroB Dilnepa;

° OMNpCACIAThL NPUHAAICIKHOCTD 3JICMCHTA MHOKCCTBY, 06L€,Z[I/IHGHI/IIO " NICPCCCUYCHHUTIO MHOKCCTB,
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®  33JaBaThb MHOKECTBO C MOMOIIBIO IEPEUUCIICHUS] JJIEMEHTOB, CIOBECHOIO OMMCAHHS;

e  OIEpUPOBATH MOHATUSIMH: BBICKA3bIBAHUE, HCTUHHOCTD U JIO)KHOCTh BBICKA3bIBAHUS, OTPULIAHUE
BBICKA3bIBAHUM, OTIEPAIIMH HAJl BRICKA3bIBAHUSMHU: U, UJTH, HE, YCIOBHBIC BHICKA3bIBAHUSI (UMILIAKAIUN);

®  CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BBICKA3bIBAHUIA.
B noBceHeBHOM KU3HU M NIPU U3YyYECHUHM JAPYTUX NpPeIMeTOB:

®  CTPOMUTH LENOYKH YMO3AKIOUECHUI HA OCHOBE UCIOJIb30BAHUS ITPABUII JIOTUKH;

®  ICIOJIb30BaTh MHOXECTBA, OINEpAIli C MHOXKECTBaMHU, WX TpadudecKkoe MpPeACTABICHUE IS
ONMCAaHMS PEATBHBIX MPOLIECCOB U SIBJICHUM.
YUucaa

e OmnepupoBaTh MOHSTHUSMH: MHOXKECTBO HATYpaJIbHBIX 4YHCEJ, MHOXXECTBO IEJIbIX YHCEI,
MHOKE€CTBO  pAllMOHAJIBHBIX YHCEJ, HWPPAUMOHAIBHOE YHUCIO, KBaJpaTHbIH KOPEHb, MHOXKECTBO
JICUCTBUTENIBHBIX YHCEN, TE€OMETPUYECKAss HWHTEPIPETAUs HATypAIbHBIX, MEJNbIX, pPalMOHAIbHBIX,
JIECTBUTEIILHBIX YHCEII,;

® [OHUMATh U OOBSCHATH CMBICI TIO3UIIMOHHOW 3aIMMCH HATYPAIbHOTO YHCIIA;

®  BBINOJHATH BBIYHUCICHUSA, B TOM UYHCIE C MCIOJIb30BAHUEM MPHUEMOB PALMOHAIBHBIX
BBIYHCIICHUI;

®  BBINOJHATH OKPYTJICHUE PALMOHAIBHBIX YUCEN C 3aJaHHOW TOYHOCTBIO;

®  CpPaBHUBATH PALMOHAIBHBIE U UPPALMOHAJIBHBIE YUCIA;

® MPEACTaBIATH PAIIMOHAIBHOE YHCIIO B BUJE IECATUIHON ApoOu

®  yIOpSAI0OYMBATH YKCTIA, 3ATIMCAHHBIE B BII€ OOBIKHOBEHHOW U IECSITUYHON JpooH;

e naxoauth HOJ/l m HOK uuncen u ucnosib30BaTh UX MPHU PEIICHUH 3a7a4.
B noBceHeBHOM KU3HU M NIPU M3yYECHUH APYTHX NpPeIMeTOB:

® TPHUMEHATH MpaBWIa NPUOTMKCHHBIX BBIUUCICHWW TPU PEIICHUH TNPAKTHYCCKHX 3ajad u
pelIeHUH 3a/1a4 APYTuX YIeOHBIX MPEIMETOB;

®  BBINOJHATH CPABHEHUE PE3YJbTATOB BBIYMCICHHUN MPHU PEIICHUM MPAKTUYECKUX 3a/1ad, B TOM
YUCJIe MPUOTMKCHHBIX BBIUUCICHUH;

®  COCTaBJIATh M OLICHMBATHh YMCJIOBBIE BBIPAXKEHUS MIPU PELICHUM MPAKTUYECKUX 3a]a4 U 3a7a4 U3
JIPYTUX YYEOHBIX TIPEIMETOB;

®  3aIKCHIBATh U OKPYIJIATH YUCJIOBBIE 3HAYEHHUS PEAJBHBIX BEJIMUMH C HUCIOJb30BAHUEM PA3HBIX
CHCTEM U3MEPEHUS.
ToxknecTBeHHbIE TPe00pa3oBaHus

e OmnepupoBaTh TMOHATHUSIMH CTEIEHU C HATypaJIbHBIM IIOKAa3aTeJieM, CTENEHU C IEIbIM
OTpHIIATEILHBIM MTOKA3aTENEM;

®  BBHINOJHATH NPEOOpPa30BaHMS WEIBIX BBIPAKEHUN: JCHUCTBUS C OJHOWICHAMHU (CJIOKEHHE,

BBIYUTAHUE, YMHOXKEHUE), IEUCTBUSI C MHOTOWICHAMH (CIIOKEHHE, BEIYMUTAaHUE, YMHOKEHUE);
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®  BBINOJHATH PA3JI0KCHUE MHOTOWICHOB HAa MHOXKHTEIHM OJIHUM M3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, TpyHIIHPOBKA, UCTIOIBb30BaHUE (POPMYJIT COKpAIIEHHOTO YMHOKEHHS,

° BBIACIATE KBaAPAT CYMMbI U Pa3HOCTHU OJJHOYJICHOB,

° pacKiIaablBaTb HA MHOXHUTCIIN KBaI[paTHI)If/'ITpeX‘-IJIeH;

° BBITIOJIHATDH Hp606pa3OBaHI/I$I BI)Ipa)KCHI/If/'I, coJCpiKaux CTCICHU C LECJIbIMHU OTPULATCIIBHBIMU
MoKa3zaTCIAMU, NEPEXOAUTh OT 3aIlIMCU B BUJAC CTCIICHU C LCJIBIM OTPULATCIBHBIM IMOKA3aTCJIEM K 3aIIUCU B
BUJIE APOOH;

®  BBHINOJHATH NpPeoOpa3oBaHUs JAPOOHO-PALMOHAIBHBIX BBIPAKEHHMH: COKpalleHue Apolei,
npuBefieHHe anreOpanyeckux ApoOed K o0lueMy 3HaMeHATeslo, CJIOXEHHE, YMHOXEHHE, JIeJICHHe
anredpanyeckux ApoOei, Bo3BeleHNE alredpandeckoil Ipodu B HATYpalbHYIO M LETYI0 OTPULIATEIbHYIO
CTETICHB;

e  BBINOJIHATH PEOOPA30BAHMS BEIPAKECHUH, COEPIKAIIMX KBAaIPaTHBIE KOPHHU;

° BBIACIATE KBaApaT CYMMBI WJIM Pa3HOCTU ABYWICHA B BBIPAKCHUAX, COACPIKAIINX KBAAPATHLIC
KOpHU;

®  BBINOJIHATH IPEOOPA30BAHUS BHIPAKECHUH, COIEPIKAILIMX MOAYIb.

B noBceHeBHOI :KM3HU M IPU U3YYEHHUH IPYTUX NPeAMETOB:

®  BBINOJIHATH IPEOOPA30BAHMS U ACUCTBUS ¢ YMCIAMM, 3aIIUCAHHBIMU B CTAaHAAPTHOM BU/IE;

®  BBINOJHATH MpeoOpa3oBaHMs alreOpandeckuX BBIPAXKEHUH MpH pELIeHUH 3a1ad  ApYyTux
y4eOHBIX PEAMETOB.

YpaBHeHHUsI M HEPABEHCTBA

e OmepupoBaTh TNOHATHUSMU: YpaBHEHHE, HEPABEHCTBO, KOPEHb YpaBHEHHS, pELICHHE
HEpaBEHCTBA, PABHOCWIbHBIE YpaBHEHMs, OOJIACTh OIPEAEICHUS YypaBHEHHUS (HEPAaBEHCTBA, CHCTEMBbI
YpaBHEHHUI WA HEPABEHCTB);

e pewarh JUHEHHbIE YpaBHEHUS M YpPaBHEHUS, CBOJUMBbIE K JIMHEWHBIM C ITOMOIIBIO
TOX/IE€CTBEHHBIX IPe0oOpa30BaHui;

e pewaTh KBAJpaTHbIE YypaBHEHHWS M YPABHEHUS, CBOJUMBIE K KBaJpPaTHBIM C IOMOILBIO
TOX/I€CTBEHHBIX IPe0Opa30oBaHui;

e pemniatb JPOOHO-IMHEWHbIE YPABHEHHUS,;

e  pemiath NPOCTEHIINE UPPALMOHATILHBIC YPaBHEHUS BUIA 4/ [ (x) =a, \/ f (x) = \/ g(x) ;

® peulaTh ypaBHEHUS BUIA x” =a;

®  pemiath ypaBHEHUsS CIIOCOOOM PA3JI0KEHHS Ha MHOKUTENH U 3aMEHBI IEPEMEHHOM;

®  ICIOJIb30BATh METOJI MHTEPBAJIOB JIJIsl PEUICHUS EbIX U IPOOHO-PAIIMOHATHHBIX HEPABEHCTB;
e  pelaTh JUHEWHBIE YPAaBHEHUS U HEPABEHCTBA C IMAPAMETPAMHU;

®  pemaTh HECJIOXKHbIE KBaJpaTHBIE YPaBHEHMS C TApaMETPOM,;
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®  pemaTrh HECJIOKHBIE CHCTEMBI JIMHEWHBIX YPABHEHHN C TapaMeTpaMu;

®  pelaTrh HECJIOKHbBIC YPABHEHUS B LIEJIbIX YUCTIAX.
B noBceHeBHOM KU3HU U NIPU U3YyYECHUHM JAPYTUX NpeIMeTOB:

®  COCTaBJISTh W pelIaTh JUHEWHBIC U KBAJIPAaTHbIC YPAaBHEHUS, YPABHCHMS, K HUM CBOISILIHECS,
CUCTEMBI JINHEWHBIX YpaBHEHUH, HEPABEHCTB NP PEIICHUH 33724 APYTUX YIEOHBIX IPEIMETOB;

®  BBINOJHATH OLIGHKY MPaBIOMOA00Us Pe3ydbTaTOB, MOMYyYaEeMbIX MPU PEIICHUU JTHUHEHHBIX H
KBaJpAaTHbIX YpPAaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHUUW M HEPABEHCTB MPU PELICHUHU 3aJad APYTrUx
Y4eOHBIX TIPEIMETOB;

e BBHIOMpPATh COOTBETCTBYIOUIME YpPAaBHEHHUS, HEPABEHCTBA WJIM MX CHCTEMBbI AJi COCTaBJICHMS
MaTeMaTHYE€CKOM MOJIEH 3aIaHHOMN peaIbHOW CUTyalluy WY NMPUKIAAHON 3a/1a4u;

® yMETh MHTEPIPETHPOBATH MOJYUYEHHBIA MPU PEUICHUH YPAaBHEHHS, HEPABEHCTBA WJIM CHUCTEMBI
pe3yJbTaT B KOHTEKCTE 3a/IaHHOM pPEAIbHOW CUTYAIMU WJIW MIPUKIIAHON 3a/1a4u.
DyHKIUH

e OmepupoBaTh NOHATUSAMHU: (PYHKIHMOHAIBHAS 3aBUCUMOCTh, (QYHKIUS, Tpaduk GyHKIUH,
crocoObl 3amaHus (PYHKIMU, apryMEHT M 3HaueHHe (YHKIUHU, O0JacTh OMpeNeieHHs] M MHOXKECTBO
3HaYCHUN (QYHKOUHW, HYId QYHKIAA, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHh ()YHKIIHH,
YEeTHOCTH/HEUYETHOCTh (PYHKITUH;

e CTpOUTh TpapuKd JUHEHHOW, KBaJApaTUUHOM (yHKIUH, OOpaTHOM MNPONOPLHUOHAIBHOCTH,
: k :
(GyHKUIMM BUA: y =a+—b, yv=xsy=Vx, y=|xl3
X+

e  Ha MpUMEpE KBaJAPaTUIHOW (PYHKIINHU, UCIIOIB30BaTh NpeodpazoBanus rpaduka GyHkmu y=f(x)
JUTSL TIOCTPOCHUS TPAQUKOB GYHKUHHA ) = of (kx + b)+c 5

®  COCTaBJISITh YpaBHEHMsI MPSMOHM IO 3aJaHHBIM YCIOBHUSM: MPOXOJSIIEH yepe3 BE TOUKHU C
3aJJaHHBIMU KOOPJMHATAMU, TPOXOAIICH Yepe3 JaHHYIO TOUKY U MapaJIJIETbHON JaHHOU MPAMOI;

e uccienoBaTh (PyHKIHIO 10 ee TpaduKy;

®  HaxOJIWUTh MHOXECTBO 3HAYCHHH, HYJIH, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBJIPAaTUYIHOHN (PYHKIIHH;

®  ONEPHUPOBATH TTOHSI THSIMH MOCTIeI0BATEIBHOCTb, apudmMeTnueckas nporpeccus,
reoMeTpuyIecKast Iporpeccus;

e  pemath 33Ja4d Ha apu(PMETHIECKYIO M TEOMETPHUECKYIO IIPOTPECCHIO.
B noBcegHeBHO KM3HU U NPH U3YYEHUHU APYTUX MPEIMETOB:

® WUIIOCTPUPOBATH C TMOMOIIBI0 TpaduKa pealbHyI0 3aBUCUMOCTh WM MpOIecC MO HUX
XapaKTepUCTHKAM;

®  ICIIOJIb30BAaTh CBOWCTBA M rpaduKk KBaApaTUYHOW (PYHKIMU MpU PEIICHUU 3alad U3 JAPYTUxX

y4eOHBIX PEIMETOB.
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TexcToBBIE 3a1a4N

e Pemats mpoCThIE U CIIOKHBIC 33/1a4U PA3HBIX TUIIOB, & TAKXKE 31491 TIOBBIIIICHHOHN TPYTHOCTH;

®  ICIIOJIB30BATh Pa3Hble KPAaTKHUE 3aIMCH KaK MOJEIH TEKCTOB CIOXHBIX 3aJad JJIsi MMOCTPOCHHS
MTOMICKOBOW CXEMBI M PEIICHUS 3a/1a4;

® pas3nuYaTh MOJENbh TEKCTa W MOJENb PEIICHUs 3aJaud, KOHCTPYUPOBATh K OJHOW MOJENH
pEIlIeHUs HEeCIOKHOW 3ajaur pa3HbIe MOJICTH TEKCTa 3a/1auu;

e 3HaTh M NPUMEHATH 00a crocoba Moucka pemieHus 3axad (0T TpeOOBaHHS K YCIOBUIO U OT
YCJIOBHS K TPEOOBAHUIO);

®  MOJEIHUPOBAThH PACCYXKICHHS IIPH MTOUCKE PEUICHHUS 3aj1a4 C IIOMOIIBIO I'pad)-CXEMBbI;

®  BBIJICIATH ITAIbI PEIICHUS 33]]a41 M COJICPIKAHHUE KaX]IOTO ITAra;

e yMeTh BBIOMpATh ONTHMAJBHBI METOJ pEIICHHs 3ala4yd W OCO3HABaTh BHIOOp MeETOja,
paccMaTpuBaTh pa3IMYHBIC METO/IbI, HAXOAWTh Pa3HbIC PEIICHUS 3aJIa4H, €CITH BO3MOXKHO;

®  AHAJTM3WUPOBATH 3aTPYIHECHUS NPH PEIICHUH 3a1a9;

e  BBINIOJHATH pPA3IMYHBIC MpPeoOpa3oBaHUs TPEUIOKCHHON 3aJadu, KOHCTPYHPOBATH HOBBIC
3a/1a4¥l U3 TaHHOM, B TOM YHCJIe OOpaTHEIE;

®  HHTEPIPETUPOBATH BHIYUCIUTEIBHBIC PE3YIbTATHI B 3a/1a4e, UCCIIEA0BATh MTOJIYICHHOE PEIICHHUE
3a/1a4u;

®  aHANU3WPOBATH BCEBO3MOXHBIC CHUTYallMd B3aMMHOTO PACIOJIOXKEHUS JBYX OOBEKTOB H
M3MEHEHHE WX XapPaKTEPUCTUK MPH COBMECTHOM JIBXKEHUH (CKOPOCTh, BPEMsI, PACCTOSIHUE) TPU PEIICHUU
3aJa4 Ha IBUKCHUE JIByX OOBEKTOB KaK B OJJHOM, TaK U B POTHUBOITOJIOKHBIX HATIPABICHHSX;

®  uCCIIeIOBaTh BCCBO3MOXHBIC CHTyallMd IIPH pEIICHWH 3a7ad Ha JBIDKEHHE TI0 pEKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA,;

e pemarh pa3HOOOPA3HbIC 3a/1a4H «HA YaCTH,

e pemarh M OOOCHOBBIBATH CBOE pEIICHHE 3a1ad (BBIACIATH MAaTEeMAaTHUYECKYI0 OCHOBY) Ha
HAXOXICHHE YaCTH YHMCJIA ¥ YMCJIa 110 €T0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIPOOH;

®  0CO3HABaTh M OOBSICHITH UICHTUYHOCTH 33/1a4 Pa3HBIX TUIIOB, CBA3BIBAIONINX TPHU BEIIMIUHBI (HA
paboTy, HA TIOKYIIKH, HA JIBUKCHHE), BBIICISATH OTH BEJIMYUHBI M OTHOLICHUS MEXKIY HUMH, PUMEHSITh HX
MIPH PEIICHUH 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33]]a4 YKa3aHHBIX TUIIOB;

®  BIAJETh OCHOBHBIMU METOJAMU PEUICHHUS 3a/1a4 Ha CMECH, CIJIABbI, KOHIIEHTPAIIUH;

e pemiaTh 3a/1ayd Ha MPOIICHTHI, B TOM YHUCIIE, CIOKHBIE MPOIEHTHI ¢ 0OOCHOBAaHUEM, UCIIONb3YS
pasHbIe CIIOCOObI;

® pemarh JIOTUYECKUE 33Jaud Pa3HBIMH CIIOCOOAMH, B TOM YHUCIIE, C JIByMsl OJIOKAMU U C TpeMs
0J10KaMHM TaHHBIX C IIOMOIIBIO TaOIHII;

e pemiarth 3a7ayd 10 KOMOWHATOPUKE W TEOPUU BEPOSTHOCTEH HAa OCHOBE HCIIOJB30BAHUS

HU3YYCHHBIX METOJ0B U 000CHOBBIBATH PECIICHHUC,
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®  pelIaTh HECJIOKHBIE 33/1a4 110 MATEMaTUYECKON CTATUCTHKE;

e OBJAJETh OCHOBHBIMH  METOJaMH  pEHIeHHsS  CIOKETHBIX  3ajJady:  apu(METHUYECKHi,
anreOpanyeckuii, mepedop BapHAHTOB, T'€OMETPUYECKHH, TrpadUiyecKuid, MPUMEHSITh MX B HOBBIX IO
CPaBHEHHUIO C U3yYCHHBIMU CUTYyaLUsAX.

B noBceHeBHOM KM3HU U IPH W3Y4YCHHHU APYTUX NPEIMETOB:

e BBACIATH IIPU PEUICHUM 3aJa4 XapaKTEPUCTUKH paccMaTpUBAEMOW B 3ajJadye CHUTyaluH,
OTJIIMYHBIE OT PealbHbIX (T€, OT KOTOPHIX a0CTParupoOBAIUCh), KOHCTPYUPOBATh HOBBIE CUTYALlUU C Y4ETOM
9TUX XapaKTEPUCTUK, B YACTHOCTH, INPU pPEUIEHWM 3a7a4 Ha KOHIEHTPALMH, YYWUTHIBATh IUIOTHOCTH
BEILECTBA,

e pelarbk U KOHCTPYHPOBATh 3a/a4d HA OCHOBE PACCMOTPEHUS PEAIbHBIX CUTyalUi, B KOTOPBIX
He TpeOyeTcs: TOYHbIM BBIUMCIUTENBHBINA Pe3yibTaT;

e  pemiarh 3a/a4y Ha JBUKECHUE 10 PEKE, pacCMaTpHBasi pa3HbIE CUCTEMBI OTCUETA.

CraTucTuKa ¥ TEOpHUs BEPOSATHOCTEH

e OmnepupoBaTb MOHATUSAMHU: CTOJNOYATBIE U KPYIOBBbIE JUArpaMMbl, TaOJIMIbI JaHHBIX, CpEJHEE
apudmernyeckoe, MeiMaHa, HauboJbIlee U HAMMEHbIIIee 3HaUYeHUS] BBIOOPKH, pa3Max BbIOOPKH, TUCTIEPCUS
Y CTaHJAPTHOE OTKJIOHEHUE, ClIy4aiiHas N3MEHYHUBOCTb;

e  u3BJIEKaTh HH(POPMAIIHIO, IPECTABICHHYIO B TA0INIaX, HAa JUarpaMMax, rpadukax;

®  COCTaBJISITh TAOJIMIIBI, CTPOUTH AMArpaMMbl U Ipa(UKU HA OCHOBE JAHHBIX;

e onepupoBaThb MNOHATUAMM: (DaKTOpHAl 4YHCIA, MEPECTAHOBKM W COYETAaHUS, TPEYTOJIbHUK
ITackans;

®  [IPUMEHSTH IPABUIIO NPOU3BEACHUS MPHU PEIIECHUH KOMOMHATOPHBIX 3a71ay;

®  ONEpHPOBATH MOHATUSAMH: CIYYaWHBIA OIBIT, CIY4YalHBIH BBHIOOP, MCIIBITAHHE, DJIEMEHTapHOE
ciydaifHoe coObITHE (MCXOJ), KIACCHUYECKOE ONpE/eTICHUE BEPOSATHOCTU CIYYalHOTO COOBITHS, ONEpaluu
HaJl CIIy4aliHbIMU COOBITUSMU;

®  NPEJCTABIATH UH(OPMAIHIO C TOMOILBIO KPyroB Diliepa;

e pemarh 3a7a4M HA BBIUMCIICHHE BEPOSTHOCTHU C MOJCYETOM KOJIMYECTBA BAPUAHTOB C ITOMOIIBIO
KOMOWHATOPHKH.

B noBcegHeBHO JKM3HU U NPH U3YYEeHUHU APYTUX NMPeJIMeTOB:

e U3BJIEKaTh, HUHTEPIPETUPOBATb M MPeoOpa3oBbIBATH WH(OPMALIMIO, TPEACTABICHHYIO B
TaONUIax, HA JUarpaMMax, rpadukax, OTpakarollylo CBOMCTBA M XapaKTEPUCTHKH PEaJbHBIX MPOILIECCOB U
SIBJICHMI;

®  OMNpenessITh CTATUCTUYECKHE XapaKTePUCTUKH BBIOOPOK MO TabiauiaM, JuarpaMMam, rpapukam,
BBITOJIHATh CPABHEHUE B 3aBUCHMOCTH OT LI€JIM PELICHUS 3a1a4u;

®  OLIEHUBATb BEPOSATHOCTh PEAJIbHBIX COOBITUI U SBJICHHM.

Hcropust MaTeMaTHKH
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L] XapaKTepmoBaTL BKJIaJ BbIIAOIINXCA MAaTEMATHUKOB B paSBI/ITI/Ie MaTEMATUKN U NHBIX Hay‘-IHI)IX
obOacreit;

L] IIOHUMATh pOJIB MaTeMaTukKu B pa3BI/ITI/II/I POCCI/II/I.
MeToabl MATEMATUKH

e lcnonb3ys U3ydeHHBIE METOBI, IPOBOIUTD OKA3ATEIBCTBO, BBITIOJHATH OIPOBEPKEHHUE;

L BLI6I/IpaTL I/I3y‘IeHHbIe METOAbI U UX KOM6I/IHaL[I/II/I JJIA peH_IeHI/ISI MaTEMAaTHYCCKHUX 3aJa4,

®  HCMOJIb30BaTb MATEMAaTUYECKHWE 3HAHUA JUIS ONKMCAHUS 3aKOHOMEPHOCTEM B OKpY Karollein
JIEUCTBUTEIILHOCTH U MPOU3BEICHUSAX UCKYCCTBA;

® [IPUMEHATH MPOCTEUIINE NMPOIPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI

IpHu pCIICHUHU MAaTCMATUYICCKHX 3aaa4.

OCHOBHOE COIEPXAHUE

Yucaa

PanuoHaabHbIEe YHCIa

MHO0XeCTBO panoHaIbHbIX uncesl. CpaBHEHUE pallMOHAIBHBIX YHCEN. [[edCTBHsI C paliMOHaIbHBIMU
yuciamu. [Ipencrapienue palmoHaIbHOTO YUCHA AECITUIHON APOOBIO.

HppanuoHajabHble YHCIa

ITonsiTue HppalluOHAJILHOI'O  YHCJIA. Pacno3naBanue HppallHOHAJIbHBIX  YHCCII. HpI/IMCpBI

J0Ka3aTenabcTB B anredpe. MppalMoHaIbHOCTh YHMCIHA \/E IIpumenenne B reomerpun. CpaBHEHHE
MPPALMOHAIIBHBIX YUCel. MHOXECTBO AEHCTBUTEIBHBIX YHUCEL.

ToxnecTBeHHBIEC IPEO00Pa30BaAHNA

YucnoBbie U OyKBeHHbIE BbIPAKEHUS

Bripakenue ¢ nepemenHoi. 3HaueHne BolpakeHus. [locTaHOBKa BhIpa)KEHUI BMECTO MTEPEMEHHBIX.

IeJsibie BbIpaKeHUA

Crenenb ¢ HaTypaJbHBIM IOKa3aTesjaeM U ee cBoicTBa. IIpeoOpa3oBanus BbIpaXKeHUH, COEPIKAILIUX
CTEIICHU C HAaTypaJIbHBIM IOKA3aTEIIEM.

OpHowieH, MHorouseH. JIeHCTBUS ¢ OJHOUIEHAMM M MHOTOWIEHaMHU (CJIOXKEHHE, BbIUHMTaHUE,
yMHO)eHue). PopMyJibl COKPAIIEHHOTO YMHOXXEHMSI: pa3HOCTh KBaJpaToB, KBAaJApaT CyMMBbl U Pa3HOCTH.
PaznoxkeHne MHOTOYJeHa HAa MHOXHTEJIM: BbIHECEHHE OOIIEro MHOXUTENS 3a CKOOKH, IpYNIUpPOBKA,
npUMeHeHHe (OpMyJl COKpAIlleHHOro yMHO)XeHUs. KBazapaTHbI TpexdseH, pa3ioKeHHue KBaJApaTHOIO
TPEX4JICHAa Ha MHOXKHUTEIIH.

Jpo0Ho-panuoHa/IbHBbIC BbIPAKEHUSI

Crenenp ¢ 1ensiM nokaszareneMm. IIpeoOpa3oBaHue ApOOHO-TMHEMHBIX BBIPAKEHHIA: CIIOXKEHUE,
YMHOXEHHue, jeneHue. AnreOpandeckas apoOb. JlomycTHMble 3Ha4YeHHs TEPEMEHHBIX B JApPOOHO-

panuoHaIbHbIX BeIpakeHusax. Cokpaienue anredpandyeckux npooeil. [lpusenenue anredpanueckux apooeit
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K o0uieMy 3HaMmeHarento. JlelcTBus ¢ anredpandyecKuMu ApoOsSIMU: CIIOKEHHUE, BBIUMTAHUE, YMHOXKECHHE,
JIEJIEHNE, BO3BEICHHE B CTEIICHD.

[TpeoOpa3oBaHue BhIpaKEHUI, COIEPIKAIINX 3HAK MOTYJIS.

KBaapatHbie kKopHH

Apudmernueckuii KBagpaTHbI KopeHb. [IpeoOpazoBaHKe BBIpaXECHUH, COAEPIKAIIMX KBAJpPATHbIC
KOPHM: YMHOKEHUE, JEJICHUE, BBIHECEHNE MHOKUTEIIS U3-110]] 3HAKa KOPHS, BHECEHHE MHOXKUTENS MO 3HAK
KOpPHSI.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO ¢ NEPEMEHHOM.

YpaBHeHus

[Tonsitne ypaBHEeHHs U KOpHsS ypaBHeHHs. [IpencraBienne o paBHOCHIBHOCTH ypaBHeHUH. O0IacTh
olpezesieHus] ypaBHeHUs (00J1acTh JOMYCTUMBIX 3HAUEHHUN IEPEMEHHOM ).

JInneiiHOe ypaBHeHHE U €r0 KOPHHU

Pemienue nuHeWHbIX ypaBHeHUM. JluHeliHOe ypaBHeHHE ¢ mapameTrpoM. KomumyecTBo KOpHEH
JIMHEMTHOTO ypaBHEHUs. PelieHne TuHEeHbIX YpaBHEHH C TapaMEeTPOM.

KBanpaTHoe ypaBHeHHe M er0 KOPHH

KBanpatHele ypaBHeHus. HenonHesle KBaapaTHble ypaBHEHUS. J(MCKPUMHHAHT KBaJpaTHOTO
ypaBHenus. dopMyna KOpHe# kBaapaTHoro ypaBHeHus. Teopema Buera. Teopema, oOpartHas Teopeme
Buera. Pemenue kBagpaTHBIX ypaBHEHHH: WCIONb30BaHUE (GOPMYJIBI JJII HAaXOXKICHHS KOpHEH,
rpadu4ecKUil METO/ PEIICHHs, Pa3IoKeHNEe Ha MHOXHTEIH, MOI00p KOPHEH C MCIIOJIb30BaHHEM TEOPEMBI
Buera. KonnuecTBo KOpHEW KBaJpaTHOIO YpaBHEHMS B 3aBUCUMOCTH OT €ro JAMCKPUMHHAHTA.
bukBanpaTHbie ypaBHEHUs. Y paBHEHUS, CBOAUMBIEC K JIMHEIHBIM U KBaJapaTHbIM. KBajpaTHbIe ypaBHEHHUS C
apaMeTpOM.

JpoOHo-panuoHa/IbHbIE YPABHEHUS

Pemenne mpocTedmmx — ApoOHO-TMHEHHBIX — ypaBHeHHHl. PemeHne  apoOHO-pariMOHANBHBIX
YpaBHEHU.

MeToapl pelieHuss ypaBHEHHMiI: METOAbl PaBHOCWIBHBIX NpeoOpa3oBaHUM, METO] 3aMEHbI

nepeMeHHoH, rpadpudecknii Mmetoa. Mcrnonb3oBaHue CBOMCTB (YHKIMI TIPU PEIICHUN YPaBHEHU.

TpocTeiiiue uppaMOHANBHEIC ypaBHeHHs BUaA | f (x) =a, \/ f(x)= \/ g(x).

YpaBHEeHMs BUIA x"=a .YpaBHEHUS B LENIBIX YHCIIAX.

Cucrembl ypaBHeHHUH

YpaBHeHME C ABYMs IEpeMEHHBIMH. JIMHEWHOE ypaBHEHHE C IByMs IepeMeHHbIMU. IIpsiMas kak
rpaduyeckas UHTEpIpeTalns JIMHEHHOTO YpaBHEHUS C IBYMs [IEPEMEHHbBIMH.

[TonaTtue cuctemsl ypaBHeHU. PelieHue cuctemMbl ypaBHEHUIM.
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MeTtonbl pelieHusl CUCTEM JIMHEHHBIX YpaBHEHUN € JBYMs NEPEMEHHBIMM: I'paUUyecKuil METo],
METO]1 CII0XKEHUSI, METOJI ITO/ICTAHOBKH.

CucTteMbl TUHEWUHBIX YPaBHEHUH C TTapaMETPOM.

HepaBencrBa

Uucnossle HepaBeHCTBAa. CBONCTBA YHMCIOBBIX HEpaBEHCTB. [IpoBepka crpaBeIMBOCTH HEPABEHCTB
IIPY 3a/1aHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Ctporue u HecTporue HepaBeHCTBA. OO0macTe ompenencHus
HepaBeHCTBa (00J1aCTh TOMyCTUMBIX 3HAUYEHUN TTIEPEMEHHOMN ).

Pemienue nuHEHBIX HEPABEHCTB.

KBanpaTHOEe HEpaBeHCTBO M €ro peuieHus. PemeHue KBaJpaTHBIX HEPABEHCTB: HCIOJIb30BaHUE
CBOMCTB W rpaduka KBagpaTUYHOW (YHKIMH, METOJ] HMHTEPBAJOB. 3alUCh pEUICHHs] KBaJApaTHOTO
HEpaBEHCTBA.

Pemenue nensix 1 1poOHO-paliMOHANIBHBIX HEPABEHCTB METOOM MHTEPBAJIOB.

Cucrembl HEpaBeHCTB

CucTtemMbl HEPaBEHCTB C OAHOM MepeMeHHOU. PemeHne cucteM HEpaBEHCTB C OJHOUM MEPEMEHHOM:
JUHEWHBIX, KBaapaTHBIX. M300pakeHHe pemIeHus CUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM MPSMOW. 3amuch
pEILIEHNs CUCTEMBI HEPABEHCTB.

DOyHKIUHA

IonssiTne GyHKuUN

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. POpMHpOBAaHHE MPEACTABICHUNA O METalpeaMETHOM
MOHATUH «KOOpIUHATH. CriocoObl 3a1aHus QYHKIHIA: aHAIMTHYECKUH, Tpaduaeckuid, TabnnaHbIi. ['padux
¢yskuuu. [Ipumeps! GyHKIMHA, TOTy4aeMbIX B IPOLIECCe UCCISTOBAHUS PA3IMYHbBIX PeabHBIX MPOIECCOB U
pemieHus 3agad. 3HadeHue (GyHKIUU B Touke. CBoiicTBa (pyHKuMIA: 00JacTh OMpeeNeHusi, MHOXKECTBO
3HAYEHUH, HYJHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTh, MPOMEXKYTKH BO3pAaCTaHUS U
yObIBaHMA, HAaOOJbIIIeE M HAUMEHbIIIee 3HaUeHus. MccaenoBanue GyHKINU 110 €€ TpaduKy.

[IpencraBnenue 00 aCUMNTOTAX.

HenpepriBHOCTh QyHKIMH. KycouHo 3a1aHHbIe PYHKIIHH.

JluneitHass pyHKIHSA

CoiicTBa 1 rpaduk TUHEWHOW QyHKIMHU. YTI0BOH KodhdureHT npsamoii. Pacronoxxenue rpaduxa
JUHEWHOUW (YHKLIMHU B 3aBHCHMOCTH OT €€ YriioBoro koddduuuenra u csobonnoro uneHa. Haxoxnenue
K03 (ULIMEHTOB TMHEHHOW (PYHKIMU MO 33aJaHHBIM YCJIOBUSAM: MPOXOXKIECHUE MPSIMON Yepe3 JIBE TOUKHU C
3aJJaHHBIMU KOOpPJIMHATaAMU, TPOXOKICHHUE MPSIMOM Yepe3 JaHHYI0 TOUKY M MapasuieIbHOW TaHHOW MpsIMOM.

KBagpaTuunas pyHkuus

CpoiictBa u rpaduk KBaapaTHyHOH (yHKuuu (mapabona). IlocTpoenue rpaduka KBaxpaTUIHOMN
¢byHkIuu 1o ToukaMm. Haxoxnenue Hymel KBaJIpaTHYHOW (YHKIIMHM, MHOXKECTBA 3HAUEHMI, TPOMEKYTKOB

3HAKOMOCTOSIHCTBA, MPOMEKYTKOB MOHOTOHHOCTH.
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OOpaTHasi NPONOPIHOHAILHOCTH

k
CaoiicTBa QyHKIMH y = k y = —. I'unepbona.
X X

I'paduxn ¢pynkumii. [IpeobpazoBanue rpaguka QyHKIUM y = f(x) U1 HOCTPOCHUS TI'papUKOB

(GyHkuMii BU1a , — af (kx+b)+c-
. k
I'paduku pynkmit y=a+—b, v=-x,y=Ux, y=|x-
x+

IHocenoBaTe ILHOCTH M POTPECCUH

UucnoBas mocienoBaTeNbHOCTh. [IpuMepbl YHCIIOBBIX TOcieaoBaTeNbHOCTEH. beckoHneuHble
MOCTIeIOBATEIbHOCTH. ApH(MeTHYecKass TpOrpeccuss M €€ CBOWCTBa. l'eomerpuyeckas MpOTPECCHs.
@dopmyrna 0o0IIero 4ieHa M CyMMBI N MEPBBIX YJICHOB apU(pMETHUYECKOW M FeOMETPUYECKOW MpPOTpecCHuil.
Cxopsmiasicsi reOMeTprUYeCcKasi MpOrpeccus.

Peienne TekcToBBIX 32124

3anaum Ha Bce apudMeTHUECKHUE TelHCTBUA

Pemenne TekcTOBBIX 3a/1a4 apupMeTHIeckuM criocodom. Mcrnonp3oBanue TabmuIl, CXeM, YePTEKEH,
JIPYTUX CPEICTB MPEACTABICHUS JaHHBIX MPU PEIICHUH 3aa4u.

3agauu Ha IBMKeHHe, pa00OTy M MOKYIIKH

AHann3 BO3MOXXHBIX CHUTYyallMii B3aUMHOTO PACIIOJIOKEHUST OOBEKTOB TMPH WX JIBIKCHUH,
COOTHOILIEHUsSI 0O0bEMOB BBINOJIHAEMBIX pabOT ITPU COBMECTHOMN padoTe.

3agaum Ha YacTH, 10, NIPOLEHTHI

Pemenue 3aau Ha HaXOX/I€HWE YAaCTH YUCIIA U YUCIIA 110 €To YacTu. Pernenue 3a1a4y Ha MPOLIEHTHI U
nosin. [Ippumenenne nponopuuil npyu peneHny 3a1ay.

Jloruyeckue 3agauu

Pemenne nornyeckux 3anay. Pemenue nornyeckux 3ajad ¢ moMoIrsio rpadoB, TaOIHII.

OcHoBHBbIE MeTOAbI pellleHHs] TEKCTOBBIX 3aja4: apudMeTHdeckuil, anredpandeckuii, nepedop
BapuaHTOB. IlepBUuHblE NpeACTaBICHMS O JPYrMX METOAAX pEIIeHus 3anad (reoMEeTpUYEecKHe |
rpa¢u4ecKue MeTO/bI).

CraTucTHKA U TeOpHsi BEPOSITHOCTEMH

Cratucruka

TabamuHOe U rpaduvyecKoe MpecTaBlIeHUe JaHHbIX, CTOJI0YAThIE U KPYTOBbIE JUarpaMMBbl, TpapuKy,
NpPUMEHEHHE JuarpaMM H TpaduKOB JUIsI OMHCAHMSA 3aBUCHMOCTEH peajbHBIX BEIMYUH, W3BICYCHHE
uHbopManuu U3 Tabnuil, auarpaMMm Hu rpadukoB. OnucareiabHble CTATUCTHYECKHE MOKA3aTeIN YHCIOBBIX
Ha0OpOB: cpenHee apudMeTrnueckoe, MeIMana, HanOoIbIIee U HaUMEHbIee 3HaUeHUsl. Mepbl pacCEeuBaHMUS:
pa3Max, TUCIEPCHs U CTaHIaPTHOE OTKJIOHEHHUE.

CnyvaitHass ~ U3MEHYMBOCTh.  V3MEHUYMBOCTH MNpu  HU3MepeHusX. Pemaromue  mpasuia.

3aKOHOMepHOCTI/I B UIBMCHYHMBLIX BCINYHNHAX.
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Cayuaiinble coObITHUS

CryyaiiHble OTBITHI (3KCTIEPUMEHTBI), SJIEMEHTapHbIE ClTydaiiHble coObITHA (McXozbl). BeposTHOCTH
3MeMEeHTapHBIX cOOBITHI. COOBITHS B CIIydallHBIX KCIEPUMEHTaX U OJIaroNpHUSATCTBYIONIUE dJIEMEHTApHbIE
coObITus. BeposatHocTu ciayyaitHbIX coObITHI. ONBITEI C PAaBHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU COOBITHSIMH.
Knaccuueckre BepOATHOCTHBIE OIBITHI C HCMOJIB30BAHMEM MOHET, KyOuWKoB. IIpencraBrneHue coObITHH C
noMoIIbl0 aAuarpamMm Oiniepa. IIpoTHBONONOXKHBIE COOBITHS, OOBEIUHEHHWE M IEPECEYCHHUE COOBITHIA.
[IpaBuno cnoxxenuss BepositTHocTei. CrydaifHpiii BeIOOp. IIpencraBieHue skcnepuMeHTa B BHJC JCpeBa.
HeszaBucumplie coObITHA. YMHOKEHHE BEpPOSTHOCTEH HE3aBHUCUMBIX coObITHH. [lociemoBarenbHbIE
He3aBHCHMBbIE HcTibITaHus. [IpencTaBnenue 0 He3aBUCUMBIX COOBITUSAX B JKU3HH.

DJIeMeHTbl KOMOMHATOPUKH

[TpaBuiio yMHOXEHHUsI, IEpeCTaHOBKY, (pakTopuan yucia. CouetaHus U yucio coveranuii. Gopmyia
yucna couetanuii. Tpeyroapuuk Ilackams. OnbIThl ¢ OOJIBIIMM YUCIOM PaBHOBO3MOXKHBIX AJIEMEHTAPHBIX
coOBITHI. BhIuuciieHre BEpOATHOCTEH B OIBITAX C MPUMEHEHHEM KOMOHMHATOPHBIX (hopmyi. McmbiTaHus
Bepuymnnu. Ycnex u Heynaua. BeposTHOCTH cOOBITHIA B cepuy UCTIbITaHM bepHyu.

CuayyaiiHble BeJTMYMHBI

3HAKOMCTBO CO CIIyYallHbIMH BEJIMYMHAMHM Ha NPUMEPAX KOHEYHBIX JIUCKPETHBIX CIyYalHBIX
BenuuuH. Pacrnpenenenue BeposTHocTed. Marematuueckoe oxumanue. CBOHCTBA MaTeMaTHYECKOTO
oxunanus. [lonarue o 3akone Gonpiux yncen. M3mepenue BepostHocTel. [IpumeHeHne 3akoHa OOJIBIIMX
qycell B COLMOJIOTHH, CTPaXxOBaHUHM, B 3[PaBOOXpPAHEHHH, OOECHEeUeHHWU OE30MaCHOCTH HACeleHUs B

Ype3BhIYAIHBIX CUTYAIIHS
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TemaTnueckoe miIaHupoBaHuE 7 KJlacc

Kon-Bo 4acos

NernaBer | TEMA
110 IPOrpaMMe
L. JIuneliHOEe ypaBHEHHE C OAHOW NIEPEMEHHOM 15
II. [lenblie BeIpaxXeHUs 52
I1I. DOyHKIMHT 12
IV. CucreMbl TUHEHHBIX YPAaBHEHUH C AIBYMs IEPEMEHHBIMU 19
[ToBTOpEHME M CHCTEeMAaTH3AIMs Y4eOHOTr0 MaTepHaia 7
Bcero: 105

TemaTnueckoe MIaHUPOBaHUE 8 KJlacc

Kon-Bo yacos

Nornaset | TEMA
10 [IPOrpaMMe
L. PanmoHanbpHbIe BhIpaXEHUs 44
II. KBagpataslie KOpHU. J[eMCTBUTENBHBIC YUCIA. 25
I11. KBanpatHbie ypaBHEHUS 26
[ToBTOpEHME M CHCTEeMAaTH3AIMs Y4eOHOTr0 MaTepHasia 10
Bcero: 105

TemaTnueckoe mIaHupoBaHue 9 Kiacc

Komx-B0o yacos

NernaBel | TEMA
10 MPOTrpaMme
L HepaseHnctBa 21
1L KBagpatuunas QyHKIus 32
I1I. DJIEMEHTHI TPUKJIATHOM MaTEMATHKHU 21
IV. YucaoBbIE NOCIEA0BATEILHOCTH 21
[ToBTOpEHME M CHCTEMAaTH3aIMs Y4eOHOT0 MaTepHasia 10
Bcero: 105
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