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IInanupyembie pe3ybTaThbl 00y4eHHs YueOHOro Kypca «[IpakTukyM 10 pelieHnI0 MaTeMaTHYeCKHX 3a/1ab)

Jluunocmmuvie pe3ynbmamsi OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs JOKHBI OTPaXKaTh:

1) BocnuTaHMe POCCUICKONW TIpakJaHCKOW WACHTUYHOCTU: MATPUOTU3Ma, YyBaxkeHHs K OredecTBy, MpOLUIOE U  HACTOsIIEe
MHOT'OHALlMOHAJIBHOIO Hapoaa Poccuu; oco3HaHMe CBOEH 3THUYECKOM NPUHAMIECKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJIbTYPBI CBOETO HApOJa, CBOETO
Kpasi, OCHOB KyJIbTYPHOI'O Haciieaus HapoJoB Poccuu u yenoBedecTBa; yCBOCHUE I'YMaHUCTUYECKHUX, IEMOKPATUYECKUX U TPAJAULMOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAJIEHOTO POCCUIMCKOTO OOIIECTBA; BOCIIUTAHNE YyBCTBA OTBETCTBEHHOCTH U joJira nepes Poaunoii;

2) ¢hopMHUpOBaHUE OTBETCTBEHHOT'O OTHOLIEHHUS K YUEHHUIO, TOTOBHOCTH M CIOCOOHOCTH 00YyYaroIuXcsl K cCaMOpPa3BUTHIO M CaMOOOpa30BaHUIO
Ha OCHOBE MOTHBAIMM K OOYYEHHIO M MO3HAHUIO, 0CO3HAHHOMY BBIOOPY U MOCTPOCHHUIO JaibHENIIEeNH WHIMBHUyaJIbHON TPAEKTOPUU 00pa30BaHus Ha
0a3e OpHEHTHPOBKH B MHpe mpodeccuii u nmpodecCHOHAIBHBIX MPEANOYTEHHH, ¢ yYETOM YCTOWYMBBIX MMO3HABATEIBHBIX WHTEPECOB, a TAKXKE Ha
OCHOBE (HOPMUPOBAHHS YBAKUTEILHOTO OTHOIICHHS K TPYAY, PA3BUTHSI OMBITA yYACTHS B COLUAIBHO 3HAYMMOM TPYIIE;

3) ¢bopmMupoBaHME LIEIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M OOLIECTBEHHOW MPAKTHUKH,
YUUTBIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, A3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa;

4) bopMupoBaHHE OCO3HAHHOIO, YBAXHUTEIBHOTO M JTOOPOXKEIATEIBHOIO OTHOLICHUS K JIPYrOMY YelOBEKY, €ro0 MHEHUIO, MUPOBO33PEHHIO,
KYJIbTYypE€, SI3bIKY, BEPE, TPAXKAAHCKOMN MO3UINH, K UCTOPHUH, KYJIbTYPE, PEIIUTUN, TPAIULUAM, SI3bIKaM, HEHHOCTAM HapoaoB Poccnn u HapoagoB Mupa;
TOTOBHOCTH ¥ CHOCOOHOCTH BECTH JHAJIOT C IPYTUMH JIIOJbMH M JJOCTHIaTh B HEM B3aUMOIIOHUMAaHHUS;

5) ocBOEHHE COLMANIBHBIX HOPM, IPaBUJI MOBEIEHUs, pojiei n (opM COLMAIbHON KM3HU B IPYyMNIax U COOOILIECTBAX, BKIIIOYAsl B3pPOCIbIE U
COLlMAJIbHBIE COOOIIECTBA; ydyacTHE B IIKOJIbHOM CaMOYIPABICHUHM M OOILECTBEHHOM >XKM3HU B Ipejeiax BO3PACTHBIX KOMIETEHIHMH ¢ ydéTom
PErHOHAIBHBIX, ATHOKYJIBTYPHBIX, COLIMATIBHBIX U 3KOHOMHUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUSA U KOMIIETEHTHOCTH B PELIEHHMH MOPAJIbHBIX MPoOJieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hopMHupoBaHUE
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOI'O TIOBEJICHUS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYTIKaM;

7) ¢hopMupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU U COTPYJHHUYECTBE CO CBEPCTHUKAMH, JE€THMH CTApIIEro M MIIAJIIEro
BO3pacTa, B3pOCIBIMH B IIpolecce oOpa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-UCCIIeJOBATEIbCKOM, TBOPYECKOM M JAPYTrUX BHUIOB

NeSATeIIbHOCTH;



8) dbopmupoBaHKE IEHHOCTH 37I0POBOT0 M 0€30MaCHOTO 00pa3a JKU3HU; YCBOCHUE MPAaBWII HHIMBUIYaTbHOTO U KOJUIGKTUBHOTO 0€301acHOro
IIOBE/ICHUS B UYPE3BBIYAIHBIX CUTYALUIX, YTPOKAIOIIMX KM3HHU U 3I0POBBIO JIOJEH, TpaBUJl IOBEAECHUS HA TPAHCIIOPTE U HA A0pOrax;

9) dopmupoBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPbl COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO SKOJOTHMUYECKOTO MBIIUICHUS, Pa3BUTHE
OTIBITa 9KOJIOTUYECKH OPUEHTUPOBAHHON peIeKCUBHO-OLIEHOUHOM U MPAKTHUECKOH IEATEIbHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

10) oco3HaHue 3HAYCHHUS CEMbH B JKM3HM YEJIOBEKa U OOIECTBA, MPHHATHE IICHHOCTH CEMEHHOW >KM3HH, YBOXUTEIHLHOE U 3a00TIMBOE
OTHOIIIEHHE K WIEHAaM CBOEH CEMBbU;

11) pa3BuTHE 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYJ0’KeCTBEHHOrO Haclelus HapoaoB Poccuu m Mupa, TBOpUECKOU NESATEIBHOCTH
3CTETUYECKOTO XapaKTepa.

Memanpeomemnule pe3yibmamsl OCBOCHHUSI OCHOBHON 00pa30BaTelbHOM IPOrpaMMbl OCHOBHOI'O O0IIET0 00pa30BaHUsl JOJKHBI OTPAXKATh:

1) yMeHHE CaMOCTOATEIBHO ONPENENSATh IIETM CBOETO OOYYCHHS, CTaBUTh W (OPMYIUPOBATH i ce0s HOBBIC 3amadn B ydu€Oe
MMO3HABATEJIbHOW J€ATEIbHOCTH, PA3BUBATh MOTUBBI M HHTEPECHI CBOEH MIO3HABATEIBLHOM JACSITEIbHOCTH;

2) yMeHHue CaMOCTOSITENbHO IUIAHUPOBATh MyTH AOCTHIKEHMS IeJield, B TOM YHUCIE allbTepHaTHBHBbIC, OCO3HAHHO BBIOMpATh Hambolee
3¢ deKTUBHBIE CITOCOOBI peIIeHHs YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) yMeHue COOTHOCHTHh CBOM JEHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH JEATENIBHOCTH B IpOLECCEe
JOCTUKEHUS pe3yJIbTaTa, ONpPENeNsITh CHOCOObl AEUCTBUN B paMKaxX MPEAJIOKEHHBIX YCJIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYalluen;

4) yMeHue OLIeHMBATh MPaBUIIbHOCTh BBIIOJHEHHs yueOHOM 3a/1aun, COOCTBEHHBIE BO3MOXKHOCTHU €€ PEeLCHMS;

5) BiazeHUe OCHOBAaMHU CAMOKOHTpPOJS,, CaMOOLIEHKH, MPHUHSITHUS pEIIEHUH U OCYIIECTBICHHS OCO3HAaHHOIO BbIOOpa B y4eOHOU H
IM03HABATEILHOM JESITEIIFHOCTH,

6) yMeHHe OmnpelensTh MOHATHs, cO37aBaTh OOOOIIEHHUS, YCTaHABIMBATh AHAIOTUHU, KJIACCU(HUIMPOBATH, CAMOCTOSTENLHO BHIOMpATh
OCHOBAHHUS U KPUTEPHUHU IS KIacCU(UKAIIMK, YCTaHABINBATh MPUYMHHO-CIECICTBEHHBIE CBSA3H, CTPOUTDH JIOTMUYECKOE PACCYXKAECHUE, YMO3AKIIOUCHHE
(MHIyKTUBHOE, EAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BBIBOIBI;

7) YMCEHHUEC CO3aaBaThb, IPUMCHATDb U HpeO6paBOBI)IBaTI) 3HAaKW U CUMBOJIbI, MOACIIN U CXEMBI AJId PCIICHUA y‘-Ie6HI)IX 1 IO3HaBAaTCJIbHBIX 3a1a4,
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8) CMBICTIOBOE YTCHUE;

9) yMeHHe OpraHu30BbIBaTh YUeOHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTENIEM H CBEPCTHUKAMU; padOTaTh MHIMBHLYaJIbHO
U B TpyMNIe: HaXOAWUTh OOIlee pelleHHe U pa3peniarb KOH(JIMKTHL Ha OCHOBE COIVIACOBAaHUS MO3WLMN U y4yé€ra HHTEpecoB; (OpPMYIHUPOBATH,
apryMEHTUpPOBaTh U OTCTauBaTh CBOE MHEHHUE;

10) ymMeHHEe 0CO3HAHHO UCII0JIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3a/lady€il KOMMYHHUKALMK /711 BBIPDAYKEHUSI CBOMX UyBCTB, MbICIIEH
U IOTPEOHOCTE; TUIAHUPOBAHUS U PETYIISLUN CBOCH NEesTEIbHOCTH; BlIaICHIUE YCTHOW U MMCbMEHHOM peubl0, MOHOJIOTHYECKON KOHTEKCTHOM Peyblo;

11) dopmupoBanre M pa3BUTHE KOMIIETEHTHOCTH B O0JAaCTU HCIOIB30BaHHUS WH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUH (Ianee
HNKT- komneTeHIum);

12) dpopMupoBaHue U pa3BUTHE FKOJIOIMUECKOTO MBILIUICHUS, YMEHUE IPUMEHATh €r0 B MO3HABATEIbHOW, KOMMYHUKATUBHOW, COIIMAIbHOM
MPAKTHUKE U MPO(PECCHOHATBHON OPUEHTAIIUH.

Wzydenue npeameTHon obnactu «MaTemaTuka» JO0KHO 00€CIeYnTh: OCO3HAHME 3HAYCHHs] MATEMATHKU B MTOBCEIHEBHOM JKM3HU YETIOBEKa;
(dbopMUpOBaHHE TPEICTABICHUNA O COLHMAIBHBIX, KYJIbTYPHBIX M HCTOPUYECKUX (DaKTOpPaX CTAHOBJICHHS] MaTeMaTHYEeCKOW HayKH; MOHUMaHHE POIU
MH(GOPMALMOHHBIX NPOLIECCOB B COBPEMEHHOM MHpe; (hOpMUpOBaHHE NPEACTABICHUN O MaTeMaTHKe KaK 4acTH OOIIeuesIOBEUeCKOW KYJIbTYpHI,
YHUBEPCAJIHLHOM S3bIKE HAyKH, O3BOJISIOLIEM OMUCHIBATh U M3YyYaTh peasibHbIE MPOLIECCHI U SIBJICHUS.

B pesynbpraTe u3ydeHus npeaMmeTrHoil oOnactu «MaTemaTuka» OOy4arolluecs pa3BUBAIOT JIOTUYECKOE M MaTeMaTUYeCKOE MBIIUICHUE,
MIOJIy4arOT TPEACTABICHUE O MAaTeMaTMYECKMX MOJENAX; OBJIAJEBAIOT MATEMAaTUYECKUMHU DPACCYKICHUSMHU; ydarcs MPUMEHATh MAaTEMaTH4YECKHE
3HAHUS MpPU pEIIeHUM DPA3TUYHBIX 3a]lad M OLEHHBATh IMOJIyYE€HHBIE PE3YyJIbTAThl, OBJA/JEBAIOT YMEHUSMHU pelIeHHs y4eOHBIX 3aJay; pa3BHUBAIOT
MaTeMaTHYECKYI0 HHTYULIMIO; ITOJIY4aloT NpeACcTaBIeHIEe 00 OCHOBHBIX HH(POPMAIIMOHHBIX MPOIIECCAX B PEATbHBIX CUTYyalHsIX.

Ilpeomemnoie pe3yromameul uzyuenus npeomemnou oonacmu «Mamemamuka» 001)4CHbL OMPAIHCAMb:

J1eMeHTBI TEOPUU MHOYKECTB H MaTeMaTH4eCKOi JOrHKH
® onepuposams NOHAMUAMU. onpedeﬂenue, meopema, axKcuoma, MHOHCeCcmeo, XapakmepucnmukKku MHOooscecmea, 3J1eMeHm MHodcecmed, nycmoe,
KoHeuHoe u beCKOHeuHoe MHOIHCECEB0, nO@MHOOfC@Cm@O, l’lpuHCl()ﬂQJfCHOCﬂ’lb, BKJlIO4YEeHUue, pad6eHCmeo MHOIHCeCme,
® u306pa3fcamb MHOJCeCcmea U ONMHOULEHUE MHOJHCECNB C NOMOUIbIO KPY206 Qﬁﬂepa;



® onpeoensimsb NPUHAONEHCHOCMb INEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeCeyeHUI0 MHONCECME,
® 300a6amMb MHONCECMBO C NOMOWbIO NEPEYUCTEHUS INEMEHMO8, CI0BECHO20 ONUCAHUS,
® onepupogamv HNOHAMUAMU: BbICKA3bIGAHUE, UCIMUHHOCMb U JIOJCHOCMb  BbICKA3bIBAHUS, OMPUYAHUe 6bICKA3bIGAHUN, onepayuu Hao
BbICKAZLIBAHUAMIU: U, UL, He, YCI0B8HbLE BbICKA3bIGAHUS (UMNIUKAYUL),
® CImpoumb 8blCKA3bIEAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.
B noBceHeBHOI1 ;KM3HH U NPU U3YYE€HUH APYTHX MPEIMETOB:
® Cmpoums YenouKu YMo3akaIOYeHUll Ha OCHOBe UCNOIb3068AHUsL NPAGUIL TOSUKU,
® LCNONIL306ANb MHOJCECMEA, ONEePAYUU C MHONCECMBAMU, UX cpadhuyecKkoe npedcmasiienue 0Jisi ONUCAHUSL PEAIbHBIX NPOYECCO8 U SGNEHUL.
Yucaa
® onepuposamv NOHAMUAMU. MHOHNCECMBO HAMYPATbHBIX YUCET, MHOHMCECMBO YeNblX Hucel, MHONCECEO DPAYUOHAILHBIX YUCel, UPPAYUOHATbHOE
YUCI0, KBAOPAMHDBIL KOPEHb, MHONCECMBO OeUCMBUMENbHbIX YUCeT, 2eOMempUiecKds UHMepnpemayus HamypaibHblX, YenvlX, PayuoHAIbHBIX,
OelicmeumenbHvlX yucei,
® NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3aNUCU HAMYPATbHO20 YUCA,
® GLINOJIHAMb GLIYUCIEHUS, 8 MOM YUCILE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX GbIYUCTEHULL,
® GLINONIHAMb OKPY2lleHUe PAYUOHALLHBIX YUCEN ¢ 3A0AHHOU MOYHOCIbIO,
® CPAGHUBAMb PAYUOHAILHBLE U UPPAYUOHATbHBLE YUCIA,
® 1pedCcmasisims PaYUOHAIbLHOE YUCIO 8 8Ude 0eCAMUYHOU OpoouU;
® VNops00uUBaAMb YUCIA, 3ANUCAHHBLE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU;
® naxooums HO/ u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0ad.
B noBceaHeBHOI ;KM3HH M MPU U3YYeHUH APYTHX MPEIMETOB:
® NPUMEHAMb NPABUIA NPUOTUNHCEHHBIX 8bIYUCTIEHUT NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peueHuu 3a0ay Opyeux yueoHvlx npeomemos;
® GLINOJIHAMb CPAGHEHUE PE3YIbMAMO8 bIYUCICHUL NPU PEULEHUU NPAKMUYECKUX 3a0al, 8 MOM YUCLe NPUOTUNCCHHBIX BbIUUCTICHULL
® COCMassims U OYEHUBAMb YUCTOBLLE BLIPANCEHUS. NPU PEULEHUY NPAKMUYECKUX 3a0ay U 3a0ay U3 Opyeux y4eOHblX npeomemos;
® 3aNUCHIBAMb U OKPY2IAMb YUCTIOB8bLE 3HAYCHUS PEAbHbIX 8EIUYUH C UCNONb308AHUEM PAZHBIX CUCEM USMEPEHUS.
ToxnecTBeHHBIE IPe0OpPa3oBaAHUA
® OnepUPOBaAMb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3ameieM, CIeneHu ¢ YeablM OmpuyameibHbiM HOKA3amenem,
® GbLINOIHAMb NPEOOPAZOBAHUS YENbIX BbIPANCEHULL: OeUCMBUs ¢ OOHOYLEHAMU (CNOJCEHUe, BbIYUMAHUE, YMHOJNCEHUE), 0eUCmBUs ¢ MHO20UIeHaMU
(cnodwcenue, golyumanue, YMHONCEHUE),



® BLINOIHAMY PA3NIONCEHUE MHOSOUICHO8 HA MHOMCUMENU OOHUM U3 CHOCO008. BblHeceHue 3a CKOOKY, ePYNNUPOBKA, UCHOIb308aHUe HopmyT
COKPAWEHHO20 YMHONCEHUSL,
® gvl0enAMb KBAOPAMmM CYyMMblL U PASHOCIU OOHOYNIEHO8,
® PACKIAObIBAMb HA MHONCUMENU K8AOPAMHbIU MPEXUIEH,
® GHINOIHAMb NPEOOPAZ0BAHUSL BBIPANCEHUL, COOEPAHCAWUX CMENEHU C YEeTbIMU OMPUYAMETbHBIMU NOKA3AMEeNAMU, NePexo0Uums Om 3anucu 8 euoe
CMeneHu ¢ Yeavim OmpuyamenbHulM noKazameiem K 3anucu 8 suoe opoou,
® GLINOIHAMb NPeobpPa306anus OPOOHO-PAYUOHATLHBIX BbIPANCECHUL. COKpawjeHue Oopoobell, npugedeHue aneeopaudeckux opodei K obwemy
SHAMEHAment, CILONCEeHUe, YMHOJCeHUe, OeleHue aneebpauyeckux Opobdell, B038edeHue aneedopaudeckol O0podu 6 HAMYPAIbHYIO U Yelyio
OMpUYAmMenbHyIO Cmenens,;
® GLINONIHAMb NPEOOPA30BAHUS BLIPANCEHULL, COOEPAHCAUJUX KBAOPATHBIE KOPHU,
® gul0eAMb KBAOPAM CYMMbL LU PA3HOCMU O8VUIEHA 8 BIPANCEHUSX, COOEPHCAUUX KBAOPAMHbIE KOPHU,
® GbINOJIHAMb NPeoOPA30BAHUS BLIPANCEHUU, COOEPHCAUUX MOOYTb.
B noBceHeBHOI1 ;KM3HH M NPU U3YYE€HUH IPYTHX MPEIMETOB:
® GLINOIHAMb NPE0OPA308AHUS U OCUCMEUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;
® GLINOIHAMb NPEOOPA30BAHUS ANCCOPAUUECKUX BbIPAICEHUL NPU PEULeHUU 3a0ay OPYeux y4eOHbIX npeoMemos.
YpaBHeHHUs! M HEPABEHCTBA
® 0nepuposamsb NOHAMUSAMU. YPAGHEHUEe, HEPABECHCMEBO, KOPEHb YPABHEHUS, PeUuleHUe HepaseHCmed, PAGHOCUNIbHbIE YPAGHEHUsL, 001ACIb OnpedeleHUs
VpasHeHus (HepaseHCmaa, CUCMeMbl YPAGHEeHUll UL HePABEHCME),
® peuiamyv TuHelHble YPAGHEeHUs U YPABHEHUS, CBOOUMbLE K TUHEUHbIM C HOMOWbIO MOHMCOECMEEHHbIX NPE0OPA308aHULL,
® peuams K8AOpamHule YPAGHeHUs U YPABHEHUsl, CBOOUMbIE K KBAOPAMHBIM C NOMOWbIO MOHCOECMBEHHBIX NPeoOPA306aAHUIL,
® peuwamv OpOOHO-TUHElIHble YDAGHEHUSL,
® peuwiams npocmeriuiue UpPAYUOHAIbHbLE YPAGHEHUSL,
® peuiamv YpasHeHusi CNOCOOOM PA3N0NCEHUSL HA MHONCUMETU U 3aMEHbl NEPEMEHHOUL;
® LCHONBL3068AMb MEMOO UHMEPBAI08 OISl peUeHUsl YEeNbIX U OPOOHO-PAYUOHANLHBIX HEPABEHCNE,
® peuiams TuHelHble YPAGHEeHUs U HEPABEHCMBA ¢ NAPAMEMPAMU;
® pelamnv HeCI0JCHble K8AOPAMHble YPAGHEHUs C NAPAMEMPOM;
® pelams HeCI0HCHbLE CUCEMb TUHEUHbIX YPABHEHUL C NAPpAMempamiL,
® pelams HeCI0HCHbLE YPABHEHUS! 8 YelblX YUCTAX.
B noBceHeBHOM KU3HU ¥ TIPH U3YYEHUHU APYTUX MPEIMETOB:



® cocmaegiame U peuwlams JUHelHble U K8AOPAmHble YPAGHEeHUs, YPABHEHUSA, K HUM CB00AWUeCcs, CUCeMbl TUHEUHbIX VPAGHEeHUU, HepaseHCms npu
peweHuu 3a0ay Opyeux yueOHuIX npeomemos;
® GLINONHAMb OYEHKY NPABOON000OUS Pe3VIbMAmMOo8, NOLYYAEMbIX NPU PpeuleHUU TUHEUHbIX U K8AOPAMHbIX YPAGHEHUL U CUCMeEM TUHEUHbIX YDAGHEHUT
U HepaseHCcma Npu peueHuU 3a0ay Opyeux y4eoHvlX npeomemos;
® guIOUpams COOmMBEMCmMEYIuUe YPABHEHUs, HEPAGEHCMEA UMY UX CUCTeMbl Ol COCMAGNEeHUs MAMeMamuyeckolu Mooenu 3a0aHHOU peanbHOl
cumyayuu uiy NPUKIAOHOU 3a0ayil;
® yMemb UHMEPNPemuposams NOJYVUEHHbIN NPU peuleHUuU VPAGHeHUs, Hepa8eHCm8d Ul CUCEMbl pe3yibmam 6 KOHMeKCme 3d0aHHOU pealbHOL
cumyayuu uiu NPUKIAOHOU 3a0ayu.

DOyHKIUHA
® 0onepuposamv NOHAMUAMU. QYHKYUOHAIbHAS 3A6UCUMOCTD, (QYHKYUA, 2pagux yHKyuu, cnocodwvl 3a0anus @QYHKYUU, apeymeHm u 3HAYeHue
@yHKyuu, obracmv onpedenreHuss U MHOMCECMBO 3HAYEHUU QYHKYUU, HYIAU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU,
YEMHOCMb/HeUEMHOCMb QYHKYUU,
® cmpoumsv 2papuKu TUHEUHOU, K8AOpamuuHoUu QyHKYull, 06pamHol npoOnOPYUOHATLHOCIU, PYHKYUU 8U0a. ,, , |
® Ha npumepe K8aOpaAMUYHOU QYHKYULU, UCNOIb308aMb Npeobpaszosanus epaguxa Gyukyuu y=f(x) i1 nocmpoenus spaguxos hyHKyuii;
® cocmasiams YpasHeHusi NPAMOLL NO 3A0AHHBIM YCIO08UIM: NPOXooauell uepe3 08e MoYKU ¢ 3A0AHHbIMU KOOPOUHAMAMU, NPOX00auell yepe3 OaHH) 10
MOYKY U NAPALIENbHOU OAHHOU NPAMOU,
® uccnedosamv PYHKYUIO No € 2papuxy;
® HAXOOUMb MHONMCECMBO 3HAUEHULL, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUU,
® OnepuUPOBaAmMb NOHAMUAMU: NOCIE008AMENLHOCb, APUPMEMUYECKas NPOSPECCUs, 2eOMeMPUYECKas NPOCPeCcCUsi;
® pewamsv 3a0a4u Ha ApUDMeMUIeCcKYIO U 2eOMEeMPULECKYI0 NPOSPECCUIO.

B noBceHeBHOM KU3HHU M TIPH U3YYEHHHU APYTUX MPeIMETOB:
® LLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaTbHYI0 3A8UCUMOCHb UTU NPOYECC NO UX XAPAKMEPUCUKAM,
® 1CNO0IBL3068AMb CEOUCNEA U 2PADUK KEAOPAMUYHOU YHKYUU NPU peuleHUU 3a0a U3 Opy2ux yueOHbiX npeomMemos.

TexcroBbIe 321241
® peuiams npocmule U CIO0NHCHbIE 3a40aUl PA3HBIX MUN0S, A MAKdHce 3a0aiu NOGLIUUEHHOU MPYOHOCIU,
® LCNONb306AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CLONCHLIX 3a0ay OJisk NOCMPOEHUsL NOUCKOBOLL CXeMbl U peulenus 3a0ay;
® pazuuams MoOelb MEKCma U MOOelb peulenus 3a0ayu, KOHCMpYupo8ams K 0OHOU MOOeNU peuleHUs HeCIL0NCHOU 3a0ayu pasHble MOOelU MeKCma
3a0ayqu;
® 31Hamb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebo8arusl K YCIO8UI0 U OM YCI108USL K MPpeDhOB8aAHUI0),



® 1L00enUPOBAMb PACCYHCOCHUS. NPU NOUCKE Peulenlsl 3a0ay ¢ NOMOUubIO 2pagh-cxembl,
® guI0e/IsIMb IMANBL PeUeHUs 3A0a4U U COOePIAHCAHUE KANCO020 IMand,
® yiuems 8blOUPaAms ONMUMATbHBIN MEMOO pellerUst 3a0aiu U 0CO3HABAMb 8blOOP Memood, PAcCMaAmMpUsams pa3iuyHvle Memoobl, HAX00UMb PA3HbLE
peutenus 3a0ayil, eciu B03MONCHO,
® (HAIU3UPOBANb 3aMPYOHEHUs. NPU PEUeHUlU 3a0ad,
® GLINONHAMb PA3IUYHbLE NPEOOPA308AHUSL NPEOTIONCEHHOU 3a0ayu, KOHCMPYUPOSanb HOBble 3a0ayll U3 OAHHOU, 8 MOM Yucie 0opammuble;
® UHMEPNPEeMUpPOsaAmd GbIUUCIUMENbHbLE PE3VIbMAmMbl 8 3a0aye, UCCIe008amb NOLYYEeHHOE peuleHue 3a0aqu;
® GHANUUPOBAMb BCEBOZMOIICHLIE CUMYAYUU 63AUMHO20 PACHONONCEHUS 08YX 00BEKMO8 U UBMEHeHUe UX XapakKmepucmuk Npu COEMECHmHOM
osudICeHUU (CKOpoCmb, 8pemMs, PACCMOsiHUe) Npu peuwlenuu 3a0ay Ha O08udcenue 08YX 00beKmo8 KAaK 8 OOHOM, MAaK U 8 NPOMUBONOJIONCHbIX
HANpaeieHusix;
® 1CCNed08amb 8CEBO3MOIICHbLE CUMYAYUU NPU PeUleHUU 3a0a4 Ha O8UJICEHUE NO PpeKe, PACCMAMPUBams pasHvle CUCIeMbl OMC4éma,
® peuiamsv pazHooopasHvie 3a0a4u «HA Yacmuy,;
® peuiams U 060CHOBVIBAMDb CB0€ peuleHue 3a0ay (BblOelsimb MAMEMAMUYECKyI0 OCHO8Y) HA HAXONCOEHUEe YACMU YUCLA U YUCLA N0 €20 Yacmu HA
OCHOBE KOHKPEeMHO20 CMbICAA Opoou;
® 0CO3HABAMb U 00BACHANMb UOCHMUYHOCTb 3A0aY PAZHLIX MUNOG, CEA3bI8AIOWUX MPU GETUYUHBL (HA pabomy, Ha NOKYNKU, HA 08UICEHUE). 8bIOEIIMb
MU BETUYUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHSIMb UX NPU PEUEHUU 3a0ay, KOHCMPYUPOB8AmMb COOCMEEHHble 3a0ay YKA3AHHbIX MUNOG,
® grademb OCHOBHBIMU MEMOOAMU PeUleHUsl 3A0aY HA CMeCU, CNIABbL, KOHYESHMPAayuu,
® peuiamsv 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTe, CTIONCHbIE NPOYEeHMbl ¢ 000CHOBAHUEM, UCNOIb3YSL PA3HbLE CNOCOObL,
® peuiams 102uiecKue 3a0ayu pasHblMu Cnocooamu, 8 mom yucie, ¢ 08yMs OJ10KamMu u ¢ mpems OJ10Kamu OaGHHLIX ¢ NOMOUWbIO MAOIUY;
® peuiamsv 3a0a4u N0 KOMOUHAMOPUKE U MEOPUU 8EPOSIMHOCMEN HA OCHO8E UCNOIb308AHUS U3YUEHHBIX MEeMO0008 U 0D0CHOBLIBAMb PeuleHUEe,
® peuiamsv HeC10CHble 3a0a4U N0 MAMeMamuyecKol Cmamucmuke;
® 0671a0emb OCHOBHBLIMU MEMOOAMU DEUleHUsl CIONCEMHbIX 3a0ay. apuhmemudeckull, anreedpauyeckuti, nepedoop 6apuaHmos, 2eoMempuiecKull,
epaguyeckutl, NPUMEHIMb UX 8 HOBbIX NO CPAGHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KU3HHU M NIPH U3YYEHHH JAPYTUX MPEIMETOB:
® gbldenamb Npu peueHul 3a0a4 XapakmepucmuKku paccMampusdaemol 8 3aoaye Cumyayuu, OmiuyHvle Om pedibHblX (me, Om KOMOPbIX
abcmpazuposanucy), KOHCMpPYuposams HO8ble CUMYAyUu ¢ Y4EMOM dMUX XAPAKMepucmuK, 8 YacmHoCmuy, npu peueHuu 3a0ay Ha KOHYeHmpayuu,
VUUMBLEAMb NIOMHOCMb eUeCmed,
® pewamsv U KOHCMPYUPOBAMb 3a0a4U HA OCHOBE DACCMOMPEHUS PEabHbIX CUMYayull, 6 KOMOPbLIX He MpeOyemcsi MO4HblL GblYUCTUMENbHbLL
pe3yromant;



® peuwambv 3a0a4u Ha 08UIICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCYemd.
CTaTHCTHKA U TeopHs BePOSITHOCTEH
® onepupoeamv NOHAMUAMU. CMONIOYAMble U KPY2osble Ouazpammvl, madiuybl OAHHLIX, CpeOHee apughmemuueckoe, MeOUaua, Hauboivuiee U
Haumenbvuee 3Hauenus 8bl00PKU, pamax 8blOOPKU, OUCNEPCUs U CMAHOAPMHOe OMKIOHeHUe, CTYYAlHASl USMEHYUBOCMb,
® 136/1eKamb UHGOPpMaAYUIo, NPeOCMABIeHHYI0 8 MAOIUYAX, HA OUALPAMMAX, cPAPUKAX,
® cocmasisimes madauysl, CMpoOUms OUAZPAMMbL U 2PAPUKU HA OCHOBE OAHHDBIX,
® onepuposamv NOHAMUAMU: PAKMOPUATL YUCIA, NePeCMAHOBKU U cOuemanus, mpey2oavHuk Ilackans;
® NPUMEHAMb NPABUNO NPOU3EEOeHUs NPU PeUuleHUU KOMOUHAMOPHBIX 340a4;
® onepuposamv NOHAMUAMU: CHYYAUHBIL ONbIM, CAVYAUHBIU 8bIOOD, UCHbIMAHUE, dNEeMEeHMApHoe CAyualHoe cobvlmue (Ucxoo), Kiaccuieckoe
onpeoenerue 8eposimMHOCMU CIYYAUHO20 COObIMUS, ONepayul Hao CLYYAUHBIMU COOLIMUAMU,
® 1pedCcmasisimes UHPOPMAYUIO C NOMOWBIO KPY208 Jdiiepa;
® peuiambv 3a0a4u Ha BbIYUCTIEHUE 8ePOSMHOCIU C NOOCYEMOM KOAUYeCMBA 8apUAHMO8 C NOMOUbI0 KOMOUHAMOPUKU.
B noBce1HeBHOM KU3HHU M IPH U3YYEHHUH APYTUX NPeIMETOB:
® U3671eKAMb, UHMEPNPEMUPOBAMb U NPeodpa30evieams UHGOPMAYUI0, NPeOCMABIenHyI0 8 MAOIuYax, Ha OUAzpamMmax, cpaguxax, ompaxcarouyio
CB80UCMBA U XAPAKMePUCTUKU PealbHbIX NPOYECCO8 U s8NIeHUl,
® onpedensimb CMAMUCIIUYECKUEe XAPAKMEPUCMUKU 8b100pOK N0 MAOIUYAM, OUASPAMMAM, 2PAQUKAM, 8bINOJHAMbL CPAGHEHUE 8 3A8UCUMOCMU OM
yenu peutenus 3a0ayu;
® OYEeHUBAMb BEPOSMHOCHIb PEaNbHbIX COOLIMULL U S6TIEHU.
I'eomeTpuueckne Gpurypsol
® 0nepuUPOBams NOHAMUAMU 2e0OMEMPULECKUX Pueyp;
® 136/1eKAMb, UHMEPNPEMUpo8ams U npeoopaz08bl8ams UHGOPMaAYUI0 0 2eOMempUieckux ueypax, npeocmasieHHyo Ha Yepmencax,
® NpUMEHAMb 2eoMempuieckue pakmol 08 peuleHus 3a0a4, 8 Mmom yucie, Npeonoazaruux HeCKOIbKO Ua208 peulenus,;
® (hopmynuposams 8 NPOCMeUUUX CIyYasx CGOUCMEA U NPUSHAKU uayp;
® 00KA3bIBAMb 2e0MEeMPUUECKUe YIMEEPIHCOCHUS,
® grademsb CMaHOapmHuoU Kiaccugukayuel n1oCKux ueyp (mpeyeoibHuKos u 4emvlpéxy2oibHUKOS).
B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:
® LCNONIL3068AMb CEOUCNBA 2eOMEMPULECKUX (hucyp 01 peulenus 3a0ay NPAKMULecK020 Xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.
OTHOIEeHM S



® onepuposamv NOHAMUAMU. PABEHCME0 (ueyp, pasHvlie Quaypuvl, pageHcmeo MpeyeoibHUKOS, NapallelbHOCHb HPAMbIX, NePHeHOUKYIAPHOCHb
NPAMBIX, Yelbl MENHCOY NPAMBIMU, NEPREHOUKVIAD, HAKIOHHAS, NPOeKyus, nodobue gueyp, no0odHbie Guzypuvl, NOOOOHBIE MPEY2ONbHUKU,
® npumenams meopemy Paneca u meopemy 0 nNponOPYUOHANILHLIX OMPE3KAX NPU PEUeHUU 3a0ay,
® Xapakxmepuzo8amuv 63AUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCTIU, 08YX OKPYHCHOCTELL.
B noBceHeBHOI1 ;KM3HH U NPU U3YYE€HUH APYTHX MPEIMETOB:
® UCNONBL306aAMb OMHOUEHUsL OJIS PEULeHUsl 30aY, 803HUKAIOWUX 8 PeAIbHOU HCUSHU.
H3mepeHusi U BbIYUCTEHUS
® onepuposamv NpeoCmasieHuAMU o0 ONuHe, N1owaou, oovéme kax seruvunamu. Ipumensmo meopemy Ilupacopa, hopmynv niowaou, oovéma npu
PpeweHuU MHO20UA208bIX 3a0ay, 8 KOMOPbLIX He 6ce OaHHble NPeOCMAGIeHbl A6HO, a MpeOVIOm 6blYUCIeHUl, ONepuposams 0Ooiee UWUPOKUM
KOIUYECEOM (POPMYIL ONUHBL, NIOUAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCTUKY KOMOUHAYUL (ueyp (OKpYICHOCIEN U MHO20Y20IbHUKO8) 8bIYUCTAMb
Paccmosanus mexncoy Queypamu, npUMeHsms mpueoHomMempuieckue opmyvl 015 blUUCTEHUU 8 60/1ee CIONACHBIX CLYUASX, NPOBOOUMb GbIYUCTEHUSL HA
OCHOB€ PABHOBETUKOCTIU U PABHOCOCMABNIEHHOCMU,
® 11POBOOUNB NPOCMbLE BLIYUCTCHUS HA 00BEMHBIX MENax,
® dhopmynuposamo 3a0auu Ha 8bIYUCTIEHUE ONIUH, NIOWAdell U 00BEMOB U peulamsy UX.
B noBceaHeBHOI1 )KM3HU ¥ IPU U3YYE€HHH JPYTUX NPEIMETOB
® /1POBOOUMDb BLIUUCTEHUS HA MECIHOCTIU,
® NPUMEHAMb POPMYTbL NPU BBIMUCTEHUIX 8 CMENCHBIX YUEOHBIX NPeOMemax, 8 OKPYICarowell 0eticmeumeibHOCu.
HcTopusi MaTeMaTHKH
® Xapakmepuzo8amu 6K1A0 8bLOAIOWUXC MAMEMAMUKO8 68 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHBIX oOaacmell;
® NOHUMamMb POb Mamemamuku 6 pazeumuu Poccuu.
MeToabl MaTeMATHKH
® UCNONb3YS U3YUEHHbIE MEMOObl, NPOBOOUMb OOKA3AMENbCMEBO, GbINOHIMb ONPOBEPICEHUE,
® gLIOUPAMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJIs PEULeHUss MAMEMAMUYeCKUX 3a0ay,
® 1CHONBL3068AMb MAMeMamuiecKue 3HaHUus 01 ONUCAHUS 3aKOHOMEPHOCMeEU 8 OKpYicarowell 0eticmeumenbHOCmu U NpoUu38e0eHUsX UCKYCCmed,
® NpUMEeHAMb npocmeluiue NPOSPaMMHble CPeOCmEa U dNIeKMPOHHO-KOMMYHUKAYUOHHbBLE CUCTNEMbl NPU PEULeHUU MAMeMAamuyeckux 3a0ay.

10



COJAEPKAHUE KYPCA ITIPAKTUKYM MATEMATHUYECKHX 3AJIAY
B 7-9 KIIACCAX

Yucaa

PanuonanbHblie unciaa

MHokecTBO paloHaIbHbIX ynces. CpaBHEHUE pallMOHANBHBIX yncen. JIefcTBHs ¢ palioHaIbHBIMU YUCTIAMH.

IIpencraBiieHre pAalMOHAIBLHOTO YHCJIA 1eCATUYHOM JPOObIO.

HNppaunoHajbHbie YUuCIa

[TonsiTue uppanuoHaibHOro uncia. Pacno3naBanue nppaluroHalbHbIX uncenl. [IpuMepsl noka3arenscTB B anredpe. MppauroHaibHOCTh YUCIA.
[Ipumenenue B reomerpun. CpaBHEHUE UPPALIMOHAIBHBIX YUCENl. MHOXECTBO JEMCTBUTEIbHBIX YHUCEN.

ToxnecTBeHHbIE IPe0OPa30BAHUA

YucsioBble U OyKBEHHbIE BbIPAKEHUSI

Bripakenue ¢ nepemeHHol. 3HaueHue BblpakeHus. [loacTaHOBKa BbIpa)KEHUH BMECTO [TEPEMEHHBIX.

Leabie BbIpaKeHUs

CrermneHb ¢ HaTypaJbHBIM [TOKa3aTeseM U €. cBoicTBa. [IpeobpazoBanus BhIpaXeHH, COEPIKALUX CTEIIEHU C HaTypaIbHBIM MTOKA3aTEJIEM.

OpnouneHn, MHorouneH. JlefcTBHs ¢ OAHOWIEHAMHU U MHOTOUWIEHAMU (CIOKEHHE, BbIUMTAaHUE, YMHOXeHHue). DopMynbl COKpaIEHHOTO
YMHOXEHHS: Pa3HOCTh KBAJIPaTOB, KBaIpaT CYMMBI M pa3HOCTH. Pa3iokeHne MHOTOUWIeHa Ha MHOKUTENH: BRIHECEHUE OOIIET0 MHOXKHUTENS 32 CKOOKH,
TpyNIUpPOBKa, IpUMeHEeHHe GopMyI COKpaIEHHOTO yMHOXeHHs. KBaapaTHBIN TpEXUieH, pa3oKeHne KBaJpaTHOTO TPEXUICHA Ha MHOKUTEIH.

JIpoOHO-panuOHAIbLHbIE BHIPAKEHUS

Crenens ¢ 1enbiM nokasareneM. [IpeoOpa3zoBanue qpoOHO-TMHEWHBIX BBIPAKEHUHN CIIOKEHUE, YMHOXKECHHE, JeIeHne. AnreOpandeckas Apoob.
JlonycTuMble 3HaYeHMsI IEPEMEHHBIX B APOOHO-PALlMOHAIBHBIX BbIpakeHUsAX. CokpamieHue anreOpanueckux apoOei. [IpuBenenue anredpandeckux
npobeit k olmiemMy 3HameHaTenro. JelcTBus ¢ anreOpandecKuMu APOOSIMU: CIIOXKEHUE, BRIYMTAHUE, YMHOXKEHUE, JeJIeHne, BO3BE/ICHUE B CTEIICHbD.
ITpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIINX 3HAK MOIYJIS.

KBagpaTHbie kopHn

ApudmeTndecknii KBaJlpaTHbII KopeHb. [IpeobpazoBanue BBhIpaKEHUH, COAEPIKAIIUX KBaJpaTHBIE KOPHU: YMHOXKEHUE, JelIiCHUE, BEIHECCHUE
MHOXHUTEJS U3-T10/1 3HaKa KOPHS, BHECEHUE MHOXUTEJS 0] 3HAK KOPHS.

YpaBHeHHUsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOICTBA YMCIIOBBIX PaBeHCTB. PaBeHCTBO ¢ mepeMeHHOM.

YpaBHeHus
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[TonsTe ypaBHEHHS M KOpHS ypaBHeHMA. [IpencTaBieHne o0 paBHOCHWIBHOCTH ypaBHeHHH. OOnacth ompenenenus ypaBHeHus (3333o6nactb
JOTTYCTUMBIX 3HAYCHUIN TIEPEMEHHOMN).

JIuneiiHOe ypaBHEHHE M €ro KOPHH

Pewienne nuHelHBIX ypaBHeHUW. JIMHEWHOe ypaBHEHHE C napameTpoM. KonudecTBO KOpPHEM JIMHEHHOrO ypaBHEHU:A. PelleHue JMHEHHBbIX
YPaBHEHHH C IIapaMETPOM.

KBagpaTHoe ypaBHeHHE H €r0 KOPHH

KBanparusle ypaBHeHus. HemnonHele KBagpaTHblE ypaBHEHHA. JIMCKpUMHHAHT KBaApaTHOro ypaBHeHus. DopMyna KOpHEHW KBaIpaTHOIO
ypaBHeHus. Teopema Buera. Teopema, oOpatHas Teopeme Buera. Pemenue kBaapaTHBIX ypaBHEHUH: MCIIOJB30BaHHE (OPMYJIbI Ul HaXOXKACHUS
KOpHEH, Tpa@uuecKrii METOJ pelIeHHs], pa3jIoKeHne Ha MHOXHTENH, MOJ00p KOpHEH ¢ HCIoib30BaHMEeM Teopembl Buera. KommuecTBo KopHei
KBaJPAaTHOI'O YPAaBHEHUS B 3aBUCUMOCTH OT €ro AUCKPUMHHAHTA. bUKBaJpaTHbIC ypaBHEHUsA. Y PaBHEHUS, CBOJMMBIC K JIMHEHHBIM U KBaJpPATHBIM.
KBagparHble ypaBHEHMS C MapaMeTPOM.

JIpoOHO-panuoHaIbHbIC yPABHEHUS

Pemenue npocredmx ApoOHO-IMHENHHBIX ypaBHEHUN. Pemienne 1poOHO-palmoHaNbHbIX YPaBHEHUH.

Mertonbl pelieHus: ypaBHEHUI: METO/Ibl paBHOCHIIBHBIX IPeoOpa30BaHUii, METO/ 3aMEHbl NTepeMeHHOH, Tpaduueckuii Meto]. Mcnonas3oBanue
CBOWCTB (DYyHKLIUH NPHU pEILICHUH YPaBHEHHH.

IIpocreiilne nppaloOHAIbHbIE YPABHEHHS BUA, .

YpaBHeHUs BUJA. YPAaBHEHMS B LENbIX YHCIIAX.

Cucrembl ypaBHeHM

VYpaBHeHue ¢ ABYMs NepeMeHHbIMU. JIMHEeliHOe ypaBHeHUe ¢ JByMsl nepeMeHHbIMH. [Ipsimas xak rpaduueckas MHTEpIpeTanus JTUHEHHOTro
YPaBHEHUS C JBYMs IEPEMEHHBIMH.

ITonsiTne cucreMbl ypaBHeHH. Pellienne cucreMsl ypaBHEHUN.

MerTobl pereHust CUCTEM JIMHEHHBIX YPaBHEHHUH C IByMsI TEpEMEHHBIMU: TpauyecKuii METO, METO CI0XKEHUS, METO]] TIOACTAaHOBKH.

CucreMbl TMHENHBIX YPAaBHEHHUH € TaPAMETPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBONCTBA YUCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeAJIMBOCTH HEPABEHCTB IPH 33JaHHBIX 3HAYEHUAX IIEPEMEHHBIX.

HepaBenctBo ¢ mepemennoii. Ctporue u HecTporue HepaBeHCTBA. OO0JiacTh ompejesieHus HepaBeHCTBa (00JACTh JOMYyCTHUMBIX 3HAYCHHMA
MIEPEMEHHON).

Pelienue TMHEHHBIX HEPABEHCTB.
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KBangpaTHOe HepaBEeHCTBO M €ro pemieHus. Perenne KBaapaTHBIX HEPABEHCTB: MCIIOJIB30BAaHUE CBOIMCTB M rpaduKka KBaApaTHUHOW (DYyHKIHH,
METOJ HHTEPBAJIOB. 3alKCh PELICHNs KBaJpaTHOTO HEPABEHCTBA. Peienne nenbix 1 JpoOHO-paliiOHAIbHBIX HEPABEHCTB METOIOM HHTEPBAJIOB.
CucremMbl HepaBeHCTB
CucremMbl HEpaBEHCTB C OJHOM TEpEeMEHHOW. PemieHne cucTeM HEpaBEHCTB C OJHOM MEpPEeMEHHOM: JIMHEHHBIX, KBaapaTHHIX. M300pakeHue
pEILIEHNs CUCTEMBI HEPABEHCTB HA YUCIIOBOM NPSAMOM. 3alIUCh PELICHHS CHCTEMBI HEPABEHCTB.
DOYyHKIUHT
IMousiTne GyHKuUM
JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. DopMHUpOBaHME MPEACTABICHUA O METANpeIMETHOM IOHATHH «KOOpAuHATbD. CrOCoObl 3aJaHMs
GyHKIMA: aHATUTHYECKHH, Tpadudeckuii, Tabmuuneiid. ['paduk Gynxmum. [Ipumepsr GpyHKIU, MOoTy4aeMbIX B MPOLECCe MCCICIOBAHUS PAa3TUIHBIX
peanbHBIX MPOIECCOB M pelleHHs 3a1ad. 3HaueHue (yHKuuu B Touke. CBoiicTBa (yHKIMIA: 00NaCTh OMpeesieHHs, MHOXECTBO 3HAUCHHM, HYJIH,
MPOMEKYTKH 3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, MPOMEKYTKH BO3pacTaHUs M YOBIBaHHs, HauOOJbIIee W HAUMCEHbIIEC 3HAYCHHUS.
HccnenoBanue QyHKIMH 110 €. TpaduKy.
[TpencraBiaenue 06 acuMOTOTaX.
HenpepbiBHoCTh pyHKIMHM. KycO4uHO 3a1aHHBIE (QYHKLIUU.
JIuneiinas pyHKUms
CaoiicTBa 1 rpaduk IMHEHHON QyHKIUH. YTiIoBOH K03 duieHT npsamoil. Paconoxenue rpaduka TMHEHHON (QYHKIIMN B 3aBUCHMOCTH OT €.
yrioBoro ko3dgduurenta u ceoboaHoro wieHa. Haxoxaenne ko3dduuneHToB nuHeHoN QyHKIMM 1O 3aJaHHBIM YCJIOBUSAM: MPOXOXKAECHUE MPSIMOMN
4yepes JABE TOUKH € 3aJaHHBIMHA KOOpAMHATAMU, IPOXO0KAEHUE IPSIMOM Yepe3 JaHHYI0 TOUKY M MapaJuIeIbHON JAHHOU ITPSMOM.
Keaapatnunas gpyHkuus
CaoiicTBa u rpaduk KBaapaTHuHON QyHkuuu (mapabona). [loctpoenue rpaduka kBagpatuyHol (yHkunMu nmo toukam. Haxoxaenue Hynei
KBaJIpaTUYHON (YHKIIMH, MHOKECTBA 3HAUEHUI, IPOMEXKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
OOpaTHast NpPONOPUHOHATBHOCTH
CgoiictBa ¢pynkimu. I'unepbomna.
I'paduxn ¢pynkumii. [IpeobpazoBanue rpaduka GyHKIUHN U1 TOCTPOSHUS rpaduKOB (PyHKIHMHI BUA.
I'paduku GyHKIHMIL.
ITocsenoBaTeIbHOCTH U IPOrPECCHU
UucnoBas mocnenoBaTenbHOCTh. [lpuMepsl 4YHMCIOBBIX MoOchefoBaTeabHOCTEH. beckoHeuHble MOCIen0BaTeIbHOCTH. Apudmernyeckas
mporpeccusi u €. cBoiicTBa. ['eomerpuueckas nporpeccus. @opmMysna 001Iero WieHa U CyMMBI N MEPBBIX WICHOB apu(METUUECKOW U T€OMETPHIECKOM
nporpeccuii. Cxoasmascs reoMmeTprudecKkas
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IIPOrpeccusl.

Pemenue TeKCTOBBIX 32124

3agauu Ha Bce apuMeTHYECKHE AeliCTBUS

Pemenne TekcToBBIX 3a/1au apudmMeTHueckum crocodbom. Mcenonp3oBanue TalHIl, CXeM, YepTEexKeH, IPYruX CPEICTB MPEACTABICHUS JTaHHBIX
IIPY PELICHUN 3aJa4H.

3aiauyu HA IBUKeHHE, pad0Ty H MOKYINKHU

AHain3 BO3MOXHBIX CUTyallUd B3aUMHOI'O PacloyIOKEHHs OOBEKTOB IPU MX IBU)KEHUH, COOTHOILEHHS OOBEMOB BBINOJIHSIEMBIX PabOT MpH
COBMECTHOM pabore.

3agauu Ha YaCTH, 1014, IIPOLEHTHI

Pemenne 3a1a4 Ha HaXOKAEHUE YACTH YMCIIA M YHCIIA 10 €ro JyacTu. Pemenue
3a/1a4 Ha IPOLEHTHI U 10iM. [[puMeHeHre nponopuuii Npy pelieHny 3a1a4.

Jlornueckue 3agauyu

Pemenue noruueckux 3agay. Pemenue 1oruyeckux 3a1ad ¢ HOMOILIbI0 rpados,
TadJIuLI.

OcHOBHBbIE MeTO/bl pelleHHsl TeKCTOBBIX 3aJa4: apudmerndeckuil, anreOpanyeckuii, nepedop BapuantoB. [lepBudHbIe mpecTaBIeHUS O
JAPYTUX METOAAX pelIeHus 3a/1ad (reOMeTpHUecKue U rpaduecKue METOIbI).

CraTHCTHKA M TeOpHs BEPOSITHOCTEH

CraTucruka

TabnuuHoe u rpaguueckoe npeAcTaBIeHUE JaHHBIX, CTOJI0YAThIe U KPYTrOBBIE IMarpaMMbl, TpaduKy, IPUMEHEHUE TuarpamMm U rpapukoB JUIs
OMMCaHUs 3aBUCHMOCTEW peaJbHBIX BEJIMYMH, U3BJIeUeHHEe HHPOpManuu M3 Tabiul, nuarpamMMm M rpadukoB. OnucarenbHble CTaTHUCTUYECKUE
MIOKa3aTelIN YHUCIOBBIX HAOOpOB: cpefHee apudMeTHdyeckoe, MeAMaHa, HauOoJbllee M HauMeHblIee 3HaueHus. Mepbl pacceuBaHHs: pa3Mmax,
JUCIIEPCHS U CTAaHAAPTHOE OTKIIOHEHHUE.

CryualiHas ©”3MEHYMBOCTh. MI3MeHunBOCTh IpH N3MepeHusx. Pemaromue npaBuiia. 3aKOHOMEPHOCTH B U3MEHUMBBIX BEITMUNHAX.

Cayuaiinble cOObITHS

CrnyyvaiiHble ONBITHI (3KCIIEPUMEHTHI), dJIEMEHTapHble cilydailHble coObITUs (McXonabl). BeposTtHocTu sneMeHTapHBIX coObITHI. CoOBITHS B
CIIy4alHBIX AKCIEPUMEHTax M OJaronpusATCTBYIOIINE AJIEMEHTapHbIE COOBITUS. BeposTHOCTH ciydalHbIX cOOBITHH. ONBITBI ¢ PaBHOBO3MOXHBIMU
3JIeMEHTapHbBIMU cOOBITUSMU. Kilaccuueckue BepOSTHOCTHBIE ONBITHI C HCIIOJIB30BAHMEM MOHET, KyOukoB. IlpencraBieHne coOBITHI C MOMOIIBIO
nuarpamm Oiinepa. [IpoTuBornosioxkHbie coObITHSI, 00beINHEHUE U nepeceueHue coObITuil. [lpaBuno cnoxenust BepostHocTed. CiydaiHbI BBIOOD.
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[IpencraBienne 3KcriepuMEHTa B BHUJE JepeBa. HesaBucumbie COOBITHS. YMHOKEHUE BEPOATHOCTEH HE3aBUCHUMBIX coObIThid. [locienoBarenbHbIe
HE3aBUCHMBbIE HCIbITaHuA. [IpeacraBienne 0 He3aBUCUMBIX COOBITHSIX B )KU3HHU.

DJieMeHThl KOMOUHATOPHUKH

[TpaBuiIO yMHOXKEHUS, IEPECTaHOBKH, (akTopuan uncna. Couetanus u yucio coueranuii. @opmyna uucna coyeranuii. Tpeyronbuuk [lackas.
OnpIThl ¢ OOJNBIIMM YHCIOM PAaBHOBO3MOXKHBIX AJIEMEHTApHBIX COOBITUN. BhIuncieHne BEpOATHOCTEH B OMBITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX
dbopmyn. Ucneiranus bepaymnu. Yenex u Heyaaua. BeposTHOCTH cOOBITHIA B cepuM UCTIBITAaHUN bepHyu.

Ciyyaiinble BeJJUYUHBI

3HAaKOMCTBO CO CIy4alHbIMH BEJIMYMHAMU Ha IpUMEpax KOHEUYHBIX JUCKPETHBIX CIyYalHbIX BEIMYMH. PacnpeneneHue BEpOATHOCTEH.
Matemaruueckoe oxunanue. CBoiicTBa MaTreMaruyeckoro oxuaanusd. [lonsrue o 3akone Oosblnx yucen. M3mepenue BepostHocTell. [Ipumenenne
3aKOHa OOJIBIIMX YKCEJ B COIIMOJIOTUH, CTPaXOBAaHHUH, B 3/JpaBOOXPAaHEHNH, 00eCTICUeHIH O€301MacCHOCTH HACEIICHHS B YPE3BBIYAHBIX CUTYAIUSX.
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KanennapHo-temaTuveckoe njiaHUPOBaHHE
Kiacc 8

«HpaKTI/IKyM M0 PCIICHUI0 MATEMATUYICCKHUX 3a a1»

KouunuyecrBo Hara
Homep ypoka HaumeHoBaHue pa3iesioB U TeM 4acoB
1 YucoBbie HEPaBEHCTBA 1
2 OcCHOBHbBIE CBOICTBA YMCIOBBIX HEPABEHCTB. 1
3 CrnoxeHne 1 yMHOKEHUE HEPABEHCTB. 1
4 Crporue u HeCTpOrue HEpaBEHCTBA 1
5 HepaBeHcTBa ¢ 0THUM HEU3BECTHBIM. 1
6 Penrenue HepaBeHCTB. 1
7 CucTteMbl HEpaBEHCTB C OJIHUM HEU3BECTHBIM. UHCIOBbIE TPOMEKYTKH 1
8 Pemenue cuctemMbl HEPaBEHCTB. 1
9 Monynb yucna. YpaBHEHUS U HEPABEHCTBA, COJepKAIIe MOJTYJIb. 1
10 [Tpubnmxénnoe 3HaueHne BenuurH. [lorpenrHocTs NpuoOIKeHHs. 1
11 O1ieHKa MOTPENTHOCTH. 1




KoanuecTBO JlaTa
Homep ypoka HaumeHoBaHue pa3iesioB U TeM JacoB
12 OKpyTJICHUE YHCETL. 1
13 OTtHocuTeNbHASI TOTPEIIHOCTD 1
14 [Ipocreiimme BBIYMCICHUS HA MUKPOKAJIBKYJIITOPE 1
15 CraHjapTHBIN BT YKCIia 1
16 Apudmerndeckuii KBaJapaTHBIN KOPECHb 1
17 JlelicTBUTEIbHBIC YHCIIA 1
18 KBagparHslli KOPEHB U3 CTEIIEHU 1
19 KBagparHslii KOpEHb U3 IPOU3BEACHUS 1
20 KBanpatuslii kopeHb 13 1podu 1
21 KBangparnsle ypaBHEHUs U €ro KOPHU 1
22 HenonHble kBagpaTHbIE ypaBHEHUS 1
23 Merton BblIeTIEHUS TTOJIHOTO KBaJpaTa 1
24 Pemenue kBagpaTHBIX ypaBHEHUI 1

17



KoaunuecTBO

JlaTa

Homep ypoka HaumeHoBaHue pa3iesioB U TeM JacoB
25 [IpuBenénnoe kBagpaTHoe ypaBuenue. Teopema Buera. 1
26 VYpaBHEHUSI, CBOASIIUECS K KBaJ[PATHBIM. 1
27 Pemenue npocTenmx cucTem, CoIepKalux ypaBHEHUE BTOPOM CTENECHU. 1
28 Onpenenenue KBaApaTHUHON QYyHKIIMU 1
29 OyHKIHSA y:XZ. 1
30 OyHKIHSA y:aX2 1
31 OyHKIHS y=ax?+bx+c. 1
32 [TocTpoenwne rpaduka KBaApaTUIHON (QYHKITHH. 1
33 KBagpaTHOE HEPABEHCTBO U €T0 pEIICHUE 1
34 Meroa UHTEpPBAJIOB. 1
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KanenaapHo-reMaTu4eckoe nJiaHMPOBaHUE
Kiaacc 9

«HpaKTI/IKyM M0 PCIICHUI0 MATEMATUYICCKHUX 3a a1»

KouunyecrBo | /lara
Homep ypoka | Tema ypoka
4yacos
1 Pemenne anrebpandeckux ypaBHEHHHA 1
2 CucreMbl TUHENHBIX YPaBHEHUN 1
3 Pasznuynbie criocoObl perieHust CUCTEM YpaBHEHUI 1
4 Pemenue 3aga4 ¢ MOMOILBIO CUCTEM YPABHEHHI 1
5) Crernens ¢ 1enbIM nokasaresnaeMm. CBolicTsa. 1
6 Apudmernuecknii KopeHb HaTypaibHOU cTeneHu. CBoMCTBA. 1
7 Crenesb ¢ paroHaJIbHBIM NOKa3aresneM. CBoiicTBa. 1
8 O6nactb onpeaenenus GpyHkunu. Bo3pacranue u yoriBanue QyHkiuu. YETHOCTh M HEUETHOCTh | 1
byHKIIUN
9 HepaBeHcTBa u ypaBHEHHS, COIEPKAIAE CTETIEHD 1
10 UmcnoBas TOCIIe0BaTeIbHOCTh 1
11 Apudmernueckas mporpeccus 1
12 CymMa N mepBbIX YWICHOB apu(pMETUYECKON MPOrpecCHu 1
13 I'eomerpuyeckas nporpeccus 1
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14 YpaBHEHHE OKPYKHOCTH 1
15 YpaBHeHue IpsAMOit 1
16 MHoOkecTBa TOUEK Ha KOOPAMHATHOM IJIOCKOCTH 1
17 IToBTOpEeHHUE Kypca 1
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