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[Iporpamma pa3paboTaHa B COOTBETCTBUM M Ha OCHOBe @enepajbHOrO TrOCYJapCTBEHHOTO 00pa3oBaTEIbLHOIO
CTaHJIapTa OCHOBHOT'O 00IIero o0pa3oBaHUs, YTBEPKACHHOTO MpHKa3oM MuHuCTEpCcTBa 00pa3oBanus 1 Hayku Poccuiickoii
®enepanuu ot 17.12.2010 Ne 1897 (¢ u3MeHEHHUsIMU); OCHOBHOW 0Opa30BaTEIbHONW MPOrpaMMbl OCHOBHOI'O OOIIETO
obOpazoBanusst MBOY COII c. KyHrypryr, yTBEp»XIEHHOM Ha MEeIaroruyeckoM COBETE (II)IPOTOKOJI Nel ot 29.08.2023);
aBTOPCKOM mporpammbl «Ajredpay: 5-9 kmaccel/A.I'. Mep3nsk, B.b. [lononckuit, M.C. Sxup, [1.A. Homuposckuii, E.B.
Bbytiko. - M. : Benrtana-I"pad, 2019r.

IInanupyembie pe3yJabTaThl H3yUeHHUsI Y4eOHOr0 mpeaMera « AJjreopa» B 7-9 kiiaccax.

OCHOBHO/ IIEJIbIO IIKOJLHOTO Kypca anreOphl sSBISETCS pa3BUTHE JOTHYECKOTO MBIIIICHHs ydamuxcs. CaMu 00beKThl MAaTEeMaTHUECKUX
YMO3aKIIIOYEHUH U MPHUHATHIE B airedpe MpaBuiia UX KOHCTPYUPOBAHHS CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHI OOOCHOBBIBATH U JIOKA3bIBATH
CYXKIICHUS, TIPUBOJIUTH YETKUE OIPENEIICHUS, Pa3BUBAIOT JIOTHYECKYIO WHTYHIIMIO, KPATKO M HAIVIAJHO PACKPHIBAIOT MEXAHHM3M JIOTUYECKHUX
MMOCTPOCHHUI M ydYaT MX MpPUMEHEHHWI0. TeM caMmbiM anreOpa 3aHMMaeT OJHO W3 BEAYIIMX MeCT B ()OPMHUPOBAHUU HAYIHO-TECOPETHUCCKOTO
MBIIUICHHUS [IKOJLHUKOB. PacKpbIBasi BHYTPEHHIOI) TApMOHHIO MaTeMAaTUKH, (GOpPMHUPYS MOHMMAaHUE KPACOThI U M3SIIECTBA MATEMAaTUYCCKUX
paCCY)KI[eHI/If/'I, aﬂre6pa BHOCHUT 3HAUUTEILHELIN BKJIaZd B 3CTCTHYCCKOC BOCIIUTAHHUC YYAIIUXCA. I/I3yquH€ MaTEMAaTHUKU B OCHOBHOH IIIKOJIE IlaéT
BO3MOYKHOCTh YYaIlIUMCSl JIOCTHYb CIICIYIOIIUX PE3YIbTaTOB Pa3BUTHS

N3ydenne anreOpsl MO JaHHOW TIpOTpaMMe CIOCOOCTBYeT (OPMHUPOBAHUIO Yy YyYAIIMXCSA JIMYHOCTHBIX, MeTANpPeAMETHBIX U
NMpeAMETHBIX Pe3yJbTaTOB OOyuYCHHS, COOTBETCTBYIOIIUX TPEOOBAHUAM (elepalbHOr0 TOCYAapCTBEHHOrO0 00pa30BaTEILHOTO CTaHIApTa
OCHOBHOT0 00111eT0 00pa30BaHMUs.

JIMYHOCTHBIE pe3yJbTaThbl:

- c(OopMHPOBAaHHOCTh OTBETCTBEHHOTO OTHOLIEHHMSI K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTHM OOy4arouMxcs K CaMOpa3BUTHUIO U
caM000pa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO M TO3HAaHUIO, BHIOOpY JanbHeiIIero obpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B MHpE
npodeccuit 1 npoecCUOHATIBHBIX IMPEANOYTEHNUH, OCO3HAHHOMY MOCTPOEHUIO WHJWBHUIYaJbHOW OOpa3oBaTEIbHOW TPAaEKTOPUU C YUETOM
YCTOMYMBBIX MO3HABATEIbHBIX HHTEPECOB;

- c(OPMHPOBAHHOCTh IEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH M OOILIECTBEHHOU
MPaKTUKU;

- c(hopMHUPOBAaHHOCTH KOMMYHHKAaTHUBHON KOMIIETEHTHOCTH B OOIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMU M MIIQALIUMH,
B 00pa3oBaTeNIbHOM, 00IIECTBEHHO 0JIE3HON, Y4eOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U APYTUX BUAAX AEATEIbHOCTH;

- YMEHHE SICHO, TOYHO, I'PAaMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M IUCBbMEHHOW pe€4M, MOHMMAaTh CMBICI ITOCTABJIEHHOW 3aJauH,
BBICTpauBaTh apryMEHTALMI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHL;

- TpEeJCTaBJICHHE O MaTeMaTHMYeCKOW HayKe Kak cepe 4eloBeYeCKOW AeATeNbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HaYMMOCTU JJIs
Pa3BUTHS HUBUIN3AIUHU; KPUTUYHOCTh MBIIIJIEHHSI, yMEHHE PACIIO3HABAThH JJOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,

- OTJMYaTh TUNOTe3y OT (aKTa; KPeaTMBHOCTh MBIIUICHUS, HHUIMATUBA, HAXOAYMBOCTh, AKTUBHOCTh NPHU PEIICHUH alreOpanyecKux
3ajauy;

- YMEHHE KOHTPOJIMPOBaTh IPOLECC M pe3ylbTaT y4eOHOW MaTeMaTH4eCKOM [esATeIbHOCTH; CIOCOOHOCTh K 3MOLMOHAIBHOMY
BOCIIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 33J1au, pEIIeHHUH, pacCykAeHUH.



MeTtanpeameTHble pe3yJibTaThl:

- YMEHHE CaMOCTOSTEIILHO TUIAHUPOBATh AIbTEPHATUBHBIE MTyTH JTIOCTHKEHUS 1IeJIeH, 0CO3HAHHO BRIOMPATh Hanboee 3 (HEeKTUBHBIC CITOCOOBI
peleHus y4eOHbIX U MTO3HABATENbHBIX 3ajjad; YMEHUE OCYLIECTBISATh KOHTPOJIb IO PE3yJbTaTy U IO CIocoOy JeHCTBHS Ha ypOBHE IPOU3BOJIBHOTO
BHHMMAaHHUA U BHOCHUTH HCO6XOI[I/IMBI€ KOPPCKTHUBBI;

- YMEHHE aJIeKBaTHO OLIEHUBATh [IPABUIBHOCTb WM OIIMOOYHOCTD BBINOJIHEHHS YUeOHOH 3a/1aul, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHbIE
BO3MOKHOCTH €€ pelleHus;

- OCO3HaHHOE BJIAJICHUE JIOTHYECKUMU JACHCTBUSAMU ONPEACICHUs TOHATUH, 00001EHNs, YCTaHOBJIEHUS aHAJIOTUH, KilacCU(PUKALMU HA OCHOBE
CaMOCTOSITENIbHOTO BEIOOpA OCHOBAHUI U KPUTEPHEB, YCTAHOBJICHHUS POIOBUIOBBIX CBSI3CH;

- yMEHHUE yCTaHaBJIMBaTh IPUYMHHO-CJIEICTBEHHbIE CBSI3U; CTPOUTH JIOTHUYECKOE PACCYXkJIEHHE, YMO3AKIIOUeHUE (MHAYKTUBHOE, 1€yKTUBHOE
Hu 110 aHaJIOFI/II/I) U BbBIBOJbI,

- yYMEHHUE CO03/aBaTh, NMPUMEHATh M IPeoOpa3oBbIBaTh 3HAKOBO- CHUMBOJIMYECKHE CPEACTBA, MOJEIM U CXEMbl JUIs pelleHHus y4eOHBIX U
IMO3HAaBaTCJIbHBIX 3a/la4; YMCHUC OPTraHU30BbIBATH y‘IG6HO€ COTPYAHHUYCCTBO U COBMECTHYIO JACATCIBHOCTL C YUHUTCIIECM U CBEPCTHUKAMMU: ONIPCACIATH
1eJY, pacnpeienenne GyHKIUN U posiel y9acTHUKOB, B3aUMOJICHCTBHE U 001Ue CII0cOObI paboThI;

- yMeHHe paboTaTh B IpyIIe: HAXOAUTh 00lee pelleHre U pa3peliaTh KOH(QIMKTh HA OCHOBE COIJIaCOBaHUS MO3MLMHM U y4éTa MHTEPECOB;
CJIyIIaTh NAapTHEPA;

- (opmynupoBaTh, ApryMEHTHPOBATh U OTCTaWBaTh CBOE MHEHHE; C(HOPMHUPOBAHHOCTH YUYCOHOH M OOIICTIONH30BATEIILCKONH KOMIICTCHTHOCTH B
00J1aCTH UCIIOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHUKAaMOHHBIX TexHonorui (MKT- koMmneTreHTHOCTH);

- INCPBOHAYAIBHBIC MPECACTABIICHUA 00 naciax M O METOJaX MaTeMaTHKHM KaK 00 YHUBCPCAJIBHOM SA3BIKC HAYKW W TCEXHHUKH, O CPCIACTBC
MOACIIUPOBAHUA SIBJICHUHN B IIponecCoB;

- yYMEHHUE BUJIETh MaTEMAaTUYECKYIO 3a71a4y B KOHTEKCTE MPOOIEMHON CUTYyallMM B APYIHX AUCLHUILIMHAX, B OKPY>KAIOLIEH KU 3HU;

- YMCHHUC HAXOJUTH B Pa3JINYHBIX UCTOYHUKAX HH(i)OpMElHHIO, HGO6XOI[I/IMYIO AJIg pEeIICHUA MaTEMAaTUUICCKHUX np06neM, " INpCACTaBIIATh e€ B
HOHATHOU (hopMe; MPUHUMATD PELICHUE B YCIOBUSAX HEMOIHOM U N30BITOYHOM, TOUHON M BEPOATHOCT HOM MH(pOpMaIny;

- yMEHMEe NOHMMATh M HCHOJb30BaTh MAaTEMaTHMUECKHUE CPEACTBA HAIJISIAHOCTH (PUCYHKH, YEpPTEXH, CXEMbl M Jp.) IS WIUIIOCTpAIH,
UHTEpIpeTaln, apryMEeHTallMi; YMEHUE BbIIBUTaTh I'MIIOTE3bI IIPU PEIIEHUH YU4eOHBIX 3a7ay U MOHUMaTh HEOOXOAUMOCTb UX POBEPKH;

- YMEHHE MPUMEHITh UHIYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI pacCyX/I€HUMN, BUAETh Pa3IMuHbIe CTPATErHH PELICHU 3a/1a4;

- IIOHUMaHUE CYIIHOCTH aITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE NEUCTBOBATh B COOTBETCTBUU C IIPEIIIOKEHHBIM aJITOPUTMOM;

- YMCHHUE CaMOCTOATCIIbHO CTaBUTh LECJIH, BI>I6I/IpaTI) " CO31aBaTh AJITOPUTMBI AJId PCIICHHA y‘~I€6HI>IX MaTEMAaTUUYCCKUX HpO6J’I€M;

- yYMEHUE IUIaHUPOBATh U OCYILECTBIIATh IEATEIbHOCTD, HAIIPABJICHHYIO HA PELICHUE 3a/1a4 MCCIIE0BATEIbCKOIO XapaKrepa.

IIpenmeTrHble pe3yJbTaThI:

- yMeHHe paboTaTh C MaTEMAaTUYECKUM TEKCTOM (CTPYKTypUpOBaHKE, U3BJIUEHHE HE00X0IMMOM HH(OPMAIINK ), TOYHO U TPAMOTHO BBIPA’KaTh
CBOM MBICJIA B YCTHOM ¥ MIMCbMEHHOMN pe4M, IPUMEHSISI M aTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HCIIOJIb30BATh PA3IMUHBIE A3BIKM MaTEMaTHKU
(cmoBecHbIN, CUMBOJIMYECKU, Tpaduyeckuii), 000CHOBBIBATh CYXACHHUS, TPOBOAUTDH KJIacCU(UKALINIO, JOKA3bIBATh MATEMATUYECKUE YTBEPKICHUS;
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- BIIaZieHHe 0a30BBIM MOHATHIHBIM anmapaToM: UMETh IPEACTABICHUE O YHCIIE, BIAJICHUE CUMBOJIBHBIM SI36IKOM aIreOphl, 3HAaHUE
JIEMEHTAPHBIX (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, (POPMUPOBAHHE IPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUPE U O
pa3MyHbIX crnoco0ax ux u3ydeHus, 00 0cOOEHHOCTSIX BBIBOJOB U MPOTHO30B, HOCSIIMX BEPOSTHOCTHBIN XapaKkTep;

- yYMEHHE BBINOJHATH ajredpanyeckue npeoopazoBaHus PaLlMOHAIbHBIX BBIPAKEHUH, IPUMEHSTh UX JJIS PEIIeHUs y4eOHbIX MaTEMAaTHYECKUX
3a[a4 ¥ 3a/1a4, BO3HUKAIOIINX B CMEXHBIX YYEOHBIX MPEeIMETaXx;

- YMEHHE I0JIb30BATHCA MAaTEMaTUYECKUMHU (POPMYJIaMU U CAMOCTOSITEIIBHO COCTABIIATh (POPMYJIBI 3aBUCHUMOCTEN MEX/1y BEITMYMHAMH Ha
OCHOBE 000O0IICHNS YaCTHBIX CIY4aeB U SKCIIEPUMEHTA; YMEHHUE pellaTh JIMHEHHbIC ypaBHEHHUS U HEPABEHCTBA, a TAK)KE MPUBOANMBIE K HUM
YpaBHEHUS, HEPABEHCTBA, CUCTEMBI;

- NPUMEHATH rpaduyecKre MpeaCTaBICHUS AJIs PELICHUs U CCIICAOBAaHNS YpaBHEHHH, HEPAaBEHCTB, CUCTEM; IIPUMEHATDH OJTYyYCHHBIC YMEHUS
JUI PEeLIeHUs 3a7a4 U3 MaTeMAaTUKH, CMEXHBIX [IPEMETOB, IPAKTUKH; OBJIAZIECHHE CUCTEMON ()YHKIIMOHAJIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3bIKOM U
CHUMBOJIMKOW, YMEHHE CTPOUTH TpaduKu (PYHKIIHIA, OMMCHIBATh UX CBOMCTBA, UCIIOJIb30BaTh (PYHKIIMOHAIBHOTpApHUECKUE TPEICTABICHUS [T
OIIMCaHUs U aHAJIN3a MaTEMaTUYECKUX 3a/1a4 U PEAIIbHBIX 3aBUCUMOCTEN;

- OBJIaJICHHE OCHOBHBIMU CIIOCOOAaMU MPEJICTABICHUS U aHAJIW3a CTATUCTUUECKUX JaHHBIX;

- YMEHMHE IPUMEHATh U3YYCHHBIC ITOHATHUSA, PE3YJITATHI U METOBI IIPYU PELICHUU 3aJa4 U3 Pa3IM4HbIX pa3lelloB Kypca, B TOM YUCIIE 3aa4, He

CBOJSIIMXCS K HENIOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

7 KJIACC
JIN4HOCTHBIE Pe3yJIbTATHI:

- Pa3BUTHC JIMYHOCTHU IIKOJbHUKA, €I'0 TBOPUYCCKUX CHOCO6HOCT€I>’I, HHTEpECA K YUYCHHIO, (bOpMHpOBaHI/IC JKCIIaHUA 1 YMCHUSA YUUTBCH
- BOCIIUTAaHUC HPABCTBCHHBLIX U OCTCTUYCCKUX UYBCTB, SMOLMOHAJIbHO-IICHHOCTHOI'O ITIO3UTUBHOI'O OTHOLICHUA K cebe u OKpYyKaroumemMy MHUpy,
- OCBOCHHUEC CUCTCMBEI 3HaHHI>i, YMCHI/Iﬁ " HABBIKOB, OIIbITa OCYIICCTBJICHUA pa3HOO6pa3HBIX BUIOOB ACATCIBHOCTHU,

MeTanpe)]MeTm)le pe3yabTrarhbl.

- BBINIOJHEHUS PACcUYETOB 1O GopMyJiaM, JUIsl COCTaBICHUS (POPMYIT, BEIPAKAIOIIUX

3aBUCUMOCTH MCKIY PCaIbHBIMU BCJIIMYNHAMU

- JUI HaXOXKJCHUS HYXHOM ()OPMYJIbI B CIPABOYHBIX MaTepHajax; MOJAECTUPOBAHUS IPAKTUYECKUX CUTYallU U UCCIIEI0BAaHUH TOCTPOSHHBIX
MoJieJIel ¢ UCIIONIb30BaHUEM arrapaTa anreOpbl;

- OMMCAHU 3aBUCUMOCTEH MEX/1y BETMUMHAMH COOTBETCTBYIOIUMH (POpPMYJIaMH, IPHU UCCIIEAOBAHUH HECIOKHBIX MMPAKTUYECKUX CUTYaLlUH;
- HMHTepHpeTaluuu rpaduKoB peagbHbIX 3aBUCUMOCTEN MEX/y BEIMUMHAMH.



IIpenmeTHblIe pe3yJIbTaThI:

Hcnons3oBaTh IIpU pCUHICHUH MaTEMAaTHYCCKUX 3a/la4d, UX 000CHOBAHMH U ITPOBEPKE Haﬁ,[[CHHOFO pPE€UICHUA 3HAHUE O: HATYpaJIbHBIX, LCJIBIX,

palOHAJIbHBIX, UPPALIMOHATIBHBIX, I[ef/'ICTBI/ITeHBHBIX qucJax.,
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CTENEHU C HATypaJIbHBIMH MOKA3aTEIsIMU U UX CBOMCTBAX;

OJIHOYJICHAX U MpaBWiax JCUCTBUN C HUMU;

MHOTOYJICHAaX U MpaBuUiax NeHCTBUI ¢ HUMU; HOpMyiaX COKPAIIEHHOTO YMHOKEHUS;

TOXIECTBAX;

METOAaX J0Ka3aTesIbCTBa TOKIECTB;

JINHEMHBIX YPABHEHUSAX C OJHOM HEM3BECTHOM M METOJIAX UX PEILICHHUS;

CUCTEMAax JIBYX JIMHEMHBIX YPABHEHUH C IByMsI HEM3BECTHBIMU U METOAAX UX PELICHUS;

BBINIOJIHATH ACHCTBHS C OTHOYJIEHAMH U MHOTOYJICHAMMU;

y3HaBaTh B BRIPAKEHUSIX (DOPMYIIBI COKPAIIEHHOTO YMHOKEHUS U TPUMEHSATD UX;

packiaabiBaTh MHOTOWICHBI HA MHOKHUTEIH;

BBITIOJTHSATH TOX/IECTBEHHBIE MPEOOPA30BaHMsI LIETBIX alreOpandyecKuX BhIPaKeHHUIA;

JIOKA3bIBaTh MPOCTEUIIINE TOKIECTBA;

HaxOJIUTh YUCJIO COYETAHUM U YUCIIO Pa3MEILCHU;

pelaTh JJUHENHbBIE YPaBHEHHUS C OJTHOM HEM3BECTHOM;

peliaTh CUCTEMBI IBYX JIMHEHHBIX YPaBHEHHH C JBYMsI HEU3BECTHBIMU METOJIOM MOACTAHOBKH U METOJIOM alIre0panyeckoro CIoKeHUs;
pelaTh TEKCTOBBIE 33J]a4H C IOMOUIBIO JIMHEHHBIX YPABHEHUM U CUCTEM;

HAXOJHUTh PEIICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX UCIOJB3YIOTCS MaTeMaTHYECKUE CPEICTRA;

CO3/1aBaTh MPOAYKT (PE3yJbTaT MPOCKTHOMN AESITEIHHOCTH ), JJIS U3yUYEHUS U OMTUCAHUsI KOTOPOTO UCTIOIB3YIOTCS MAaTEMaTHYECKUE CPEJICTBA.

KJIACC

JIMYHOCTHBIE pe3yJbTaThbl:

(I)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ O MaTCMAaTHUKE KaK 4aCTHu O6H.I€‘I€HOBC‘I€CKOﬁ KYJIbTYPHI, 00 nACAX U MECTOAAaX MaTCMAaTUKHU KaK

YHUBCPCAJIBHOI'O A3bIKa HAYKH U TCXHUKU, CPCACTBA MOACTIUPOBAHUA SIBIICHHUH U mponeccoB, 0 BHAYMMOCTHU MATEMATHKHU B COBPEMCHHOM MUPCE,

OBJIAICHUC MATCMATHUYCCKUMHU 3HAHUAMHU U YMCHUSIMU, HGOGXOI[I/IMBIMI/I IJid IIPUMCHCHUS B HpaKTquCKOﬁ ACATCIIBHOCTH, HU3YYCHUSA

CMCKHBIX JUCHUITIINH, IIPOAOJIKCHUS 06p330BaHI/I$I;

Pa3BUTHEC KAYCCTB JIMYHOCTH, HGO6XOI[I/IMLIX YCJIOBCKY JIs1 MOJTHOLIEHHOM KU3HU B COBpPCMCHHOM OGIJ.ICCTBCI SICHOCTH U TOYHOCTH MBICJIH,

KPUTUYHOCTHU MBIIUICHUA, HWHTYUIUH, JOTHUYCCKOrO MBIIUJICHWA, 3JICMCHTOB aJ'IFOpHTMH'—IeCKOﬁ KYJIBbTYPBI, IMPOCTPAHCTBCHHBLIX Hpe}ICTaBHeHI/Iﬁ,
CIIOCOOHOCTH K IPEOIOJICHUIO TPYJHOCTEH;

BOCIIMTAaHUC CPpEACTBAMU MATEMATUKW KYJIBTYPbI JJUYHOCTU: 3HAKOMCTBO C HCTOpHeﬁ PasBUTHUA MaTEMaTUKHU, NMOHWUMAHHUE 3HAYUMOCTH
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MaTEeMAaTHKH JIJIs1 OOIIECTBEHHOTO Tporpecca.

MertanpeaMeTHble pe3yJibTaThl:

YMCHUC IIPUMCHATDH HOHATUC MAaTECMATUUYCCKOI'O JOKAa3aTCJIbCTBA,
IMPUBOJUTH NPUMEPHI JOKA3aTCIIbCTB,
YMCHUC ITPUMCHATDH IOHATUC aJITOPUTMA; IPUBOAWUTL ITPUMCPEI aJITOPUTMOB,

YMCHHUE HUCII0JIb30BaTh MATEMATHYCCKUEC (bOpMy.HBI, YpaBHCHH U HEPABCHCTBA, IIPUMEPHLI UX IIPUMCHCHUA JIA PECIICHHUA MAaTEMAaTUUYCCKHUX U

MMPAKTUYCCKUX 3aaaY,

YMCHHUEC NPHUMCHATHP MAaTEMATUUYCCKH OIIPEACIICHHBIC (bYHKHI/II/I JJIs1 OIIMCBhIBAHUA peanLHoﬁ 3aBUCUMOCTH; IPUBOAUTH HNPHUMEPBI TAaKOI'O

OIIMCaHMA; IOHUMAaHHUEC KaK HOTpe6HOCTI/I MMPAKTHUKU MPHUBCIIN MAaTECMATUUCCKYIO HAYKY K HCO6XOI[I/IMOCTI/I pacupCHUA MMOHATUA YUCJIIA;

IIOHMMAaHUC BGPOHTHOCTHHﬁ XapaKTCp MHOI'UX 3aKOHOMepHOCTCﬁ OKPYXKaroumero M1upa;
MMPUMCEPDBI CTATUCTUYCCKUX 3aKOHOMCpHOCTeﬁ " BBIBOJOB,

IIpenmeTHble pe3yJibTAThI:

HEU3BECTHOM,

UCTIOJIF30BAaTh MPHU PEIICHUN MaTEMAaTHIECKUX 3a/1a4, MX 000CHOBAaHHUHU M MPOBEPKE HAHJACHHOTO PELICHHUS 3HAaHUE O: alNre0pandeckoi qpoou;
OCHOBHOM CBOMCTBE Jpo0u;

NpaBUJIax JEHCTBHIA C aNreOpandecKuMu IpoOsSMu;

CTEIEHSX C IeJIBIMU MI0Ka3aTeJIIMU M UX CBOMCTBAX;

CTaH/IapTHOM BU/JIE YUCIIA;

Gyukumsx b + kx=y 2 x ,=y x K =y, ux cBoiictBax u rpadukax;

MOHSTUU KBaJIPaTHOT'O KOPHS U apU(PMETHUECKOTO KBaJJPATHOTO KOPHS;

CBOMCTBaX apu(PMETHUECKUX KBaPaTHBIX KOPHEH;

GyHKIIMHM X=Y , €€ CBOMCTBaxX U rpaduke;

dopMy1ie 11 KOpHEH KBaJIpaTHOTO ypaBHEHUS;

Teopeme Bueta /1 npuBeA€HHOrO 1 00IIEro KBaJApaTHOIO YPaBHEHUS;

OCHOBHBIX METOJaxX pEeLIEeHUs LEeNbIX PpalUOHAJIbHBIX YPAaBHEHMM: METOJIe pa3/IOKEHHsS Ha MHOXHUTEIM M METOJE 3aMEHbI

MCTOC PCUICHUA ,Z[pO6HBIX paluOHAJIBHBIX ypaBHeHHﬁ;

OCHOBHBIX METOJIaX PEIICHUs CUCTEM PAllMOHATIBLHBIX YpaBHEHHUI;

COKpallaTh ajaredpandeckue apoou;

BBIMOJIHATH apu(MeTHUEeCKe TeHCTBUS C anredpandyecKuMu ApoOsiMH;

MCII0JIb30BaTh CBOMCTBA CTENEHEN € LIENBIMU IOKA3aTENIMU IIPU PEILICHUH 3a/a4; 3allUChIBaTh YMCIIA B CTAHAAPTHOM BH/IE;
BBITNOJHATH TOXK/IECTBEHHBIE TPE0O0Pa30BaHUs PallMOHATBHBIX BHIPAKEHUM;



- cTpouTh rpaduku GyHKImiA b ,+ KX=y 2 X ,=y X K =y u ucrnonp30BaTh UX CBOWCTBA P PEIICHUY 3a/1ay;

- BBIYUCISITH apu()METHUCCKUE KBAJPATHBIC KOPHU;

- HPUMCHSTH CBOWCTBA apU(METUUCCKIX KBAIPATHBIX KOPHEH MPH PELICHUH 337134,

- CTPOHTH rpaduK GYHKIUH X=Y 1 UCIIOJIB30BATh €r0 CBOMCTBA IIPU PELICHHUH 3a/1a4; PeLIaTh KBaJIpaTHbIC yPaBHCHUS,

- IPUMEHSTH TeopeMy Buera mpu pemienun 3amau;

- peuiath 1eible paoHaIbHbIC YPAaBHEHHS METOJIOM Pa3JIoKEHHsI HA MHOXHTEIIM U METOJIOM 3aMEHbI HEU3BECTHOI;

- periaTh ApOOHBIC YPaBHEHHS;

- pelIaTh CUCTEMBI PAllHOHATIBHBIX YPaBHCHUIA,

- peliaTh TeKCTOBBIC 33/1a4 C TIOMOILBIO KBaIPATHBIX U PAllMOHAIBHBIX YPABHEHUI U UX CHCTEM;

- HaXOJIUTh PEIICHUS «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33J[a4, B KOTOPBIX UCIIOJIB3YIOTCSI MATEMAaTHYECKUE CPEIICTBA;
CO3/1aBaTh MPOAYKT (Pe3yIbTaT NPOCKTHOM ACSITEILHOCTH ), ISl M3YYCHUSI U OIMCAHUSI KOTOPOTO UCTIOIb3YIOTCS MaTeMAaTHIECKHE CPEICTRA.

9 KUIACC
JIN4HOCTHBIE Pe3yJIbTAThI:

- (opMupoBaHKE KaYeCTB JIMYHOCTH, HEOOXOAUMBIX UEIIOBEKY JJIsl TIOJHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOHCTBEHHBIX
MaTeMaTHYeCKOU ACATCIIBHOCTH: ICHOCTU U TOUHOCTU MBICJIM, KPUTUYHOCTHU MBIIIJICHUA, MHTYUIIUH, JIOTUYCCKOI'O MBIIIJICHHA

- AJIEMEHTOB AITOPUTMUYECKOH KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEICTABICHHIA;

- CIIOCOOHOCTH K MPEOJI0JCHUIO TPYAHOCTEHH.

MertanpeamMeTHbie pe3yJabTaThl:

- npuoOpeTeHNe 3HAaHUM U YMEHUH I UCIIOJIb30BAaHUS B IPAKTUUECKOM JEATEeIbHOCTH U MIOBCEIHEBHON KHU3HU;
- OBJIa/IEHUE CITIOCOOAMU MO3HABATENbHOU, HH(POPMAITMOHHO- KOMMYHHMKATUBHOM U pedIeKCUBHON e TeTbHOCTEH;
- OCBOEHUE TI03HaBaTeNbHOM, NH()OPMALIMOHHONW, KOMMYHUKATUBHOM, pe(JIeKCUBHON KOMITETEHIUI.

IIpenmeTHbIe pe3yJibTaThI:

- HCIIOJIb30BAaTh MPH PEIICHUH MaTEMaTHYECKUX 33/1a4, UX 000CHOBAHUHU U MPOBEPKE HANWJIEHHOTO PEIIEHUs 3HAHHE O: CBOMCTBAX YMCIIOBBIX
HEPaBEHCTB;

- METO/1aX PEIICHMS JIMHEUHBIX HEPABEHCTB;

- CBOWCTBAaX KBaJPaTUUYHON (PYHKIIMH;

- METO/IaX PEIICHMS KBaIPaTHbIX HEPABEHCTB;

- METO/I€ UHTEPBAJIOB I PELICHUS PALIMOHAIIBHBIX HEPABEHCTB;



- METO/AX PEIICHUS CUCTEM HEPABEHCTB;
- CBOMCTBax U rpaduke QyHKIMU N X=Y NpU HaTypaJIbHOM N;

- OIIPEJIEIICHUN U CBOMCTBAX KOPHEU CTEIEHHU N;

- CTENEHSX C PAlMOHAIBHBIMU [TOKA3aTEISIMU U X CBOMCTBAX;

- OTIpeIeICHUU U OCHOBHBIX CBOMCTBAX apu(hMETHUECKON MPOTPECcCu;

- bopMmyIe A1 HaXOKACHUS CYMMBI €€ HECKOJIBKUX MEPBBIX YWICHOB;

- OIIPEJIEIICHUN U OCHOBHBIX CBOMCTBAX N'€OMETPUUECKOU IIPOTPECCUU;

- bopmyIe A1 HAXOXKACHUS CYMMBI €€ HECKOJIbKUX MEPBbIX WICHOB;

- bopmyIte st CcyMMBbl OECKOHEUHOM T€OMETPHUECKON MIPOTPECCUU CO 3HAMEHATENIEM, MEHBIIIUM 110 MOAYJIO €AHMHULIBI ;

- JIOKa3bIBaTh POCTEUIINE HEPABEHCTBA;

- peliaTs JIMHEWHbIE HEPABEHCTBA,

- CTPOUTH TpaUK KBaAPATUYHON (PYHKIIUHU U UCIIOJIB30BaTh €0 IIPU PELICHUH 3a/1a4;

- pemaTh KBaJlpaTHbIE HEPABEHCTBA,;

- pelaTh palioOHAIBHBIE HEPAaBEHCTBA METO0OM UHTEPBAJIOB;

- pelaTh CUCTEMBbl HEPABEHCTB; CTPOUTH I'paduK PyHKLIMK NX=Y IIPU HATYpaJIbHOM N U UCIIOJIb30BATh €r0 IIPU PEILICHUH 3ajay;
- HaxOJIUTh KOPHU CTEIEHH N,

- UCIIOJIb30BaTh CBOMCTBA KOPHEH CTENEHU N MPH TOKAECCTBEHHBIX IIPE0Opa30BaHUsAX;

- HAaxOJWTh 3HAYECHMS CTEIIEHEN C pallOHAIbHBIMU II0KA3aTEISIMU;

- pelaTb OCHOBHBIE 33/1a4M Ha apu(METHUYECKYIO0 U T€OMETPUUYECKYIO IIPOTPECCUH;

- HaXOJUTh CyMMY OECKOHEUHOW reOMETPUUECKOM MPOTrpeccuy co 3HaMEHATEIEM, MEHBIIUM 110 MOJIYJIIO €UHUIIBL;

- HaXOJIUTh PEIIEHUs «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 33/1a4, B KOTOPBHIX UCIOJIB3YIOTCSI MaTeMaTUYeCKHE CPECTBA;
CO3/1aBaTh MPOJYKT (Pe3yabTaT MPOEKTHON JAESTENbHOCTH), A1 U3YYEHHUS U OMMCAaHUS KOTOPOIO UCIOJB3YIOTCS MaTeMaTUYECKHE CPECTBA

Ilnanupyembie pe3yJbTAThI H3y4YeHHUs aJaredpbl B 7-9 Kiaaccax

BbINYyCKHUK HAYVUMTCSH:

J1eMeHTBI TCOPHHU MHOXKECTB U MaTeMATHYECKOM JJOTHKH:
° OHepI/IpOBaTI) Ha 0a30BOM YPOBHEC IMOHATHUAMU: MHOXKCECTBO, JICMCHT MHOXKCCTBA, TIOAMHOKCCTBO, IPUHAIJIC)KHOCTD,
® 3aJaBaThb MHOXXECTBA IECPECUYNCIICHUEM HUX DJICMCHTOB,

® HaxXOOWuTh IIEPECCUCHHUC, 06”I)G,HI/IH6HI/IG, IIOAMHO>XKECTBO B HpOCTCﬁHIPIX CUTyallusX.

B noBceaHeBHO KU3HM ¥ IPH U3YYEHUH APYTUX NMPeJIMEeTOB!
* HCIIOJIb30BaTh rpauueckoe MpeICTaBIeHIEe MHOXKECTB ISl ONMCaHMs PeaIbHbBIX MIPOIIECCOB U SBJICHUH, IPH PEILICHUHN 3a7a4 IPYTUX
y4eOHBIX MPEIMETOB



Yucaa.
* OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATHSIMH: HATypaJlbHOE 4YHCJIO, IIEJIO€ YHUCIIO, OOBIKHOBEHHAs JpoOb, JECITHYHAS APOOb,
CMEIIaHHOE YHCJI0, PAIMOHAIBHOE YUCII0, apU(METHISCKUNA KBAPATHBIA KOPEHB;
* HCIIOJIB30BaTh CBOMCTBA YUCEIN U NPABUJIA JCHCTBUMN IIPU BBIIIOJHEHUN BBIYMCIICHU;
* HCHOJIb30BAaTh MPU3HAKU JCTUMOCTH Ha 2, 5, 3, 9, 10 npu BHINMOJIHEHUU BBIYMCICHUN U PEIICHUU HECI0XKHBIX 3a/a4;
* BBINOJIHATH OKPYIJICHUE PAlMOHAIBHBIX YHCEII B COOTBETCTBUU C IIPABUIIAMH;

* OLICHUBATH 3HAYECHHUE KBAAPATHOI'O KOPHS U3 IOJOKUTEIBHOIO LIEJI0r0 YHUCIIa;
* Pacro3HaBaTh palMOHAIbHBIC U UPPALMOHAIBHBIC YHACIIA;
* CpaBHUBATbH YHCIIA.

B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
* OIICHUBATDH PE3YJIHTATHI BHIYMCICHHUH MPU PEIICHUH MPAKTHYECKUX 3a71a4;
* BBINIOJIHATH CPAaBHEHHUE YHCEI B PEAIbHBIX CUTYaIIHSIX;

¢ COCTaBJIATH YHMCJIIOBBIC BRIPAXKCHUA IIPU PCINCHUH ITPAKTUYCCKUX 3a/1a4 U 3a4a4 U3 IPYTUX y‘Ie6HI)IX nmpeamMEcTOB

ToxnecTBeHHbIE MPE0OpPa3oBaHHUS.
* BrImonHATh HECIIOXKHBIE MPe0Opa30BaHMs Ul BBIYMCICHUS 3HAUCHUH YHCIIOBBIX BBIPOKCHUH, COEPKALIMX CTENEHU C HATypabHBIM
HIOKa3aTelieM, CTEIICHH C IeIIBIM OTPHUIIATEeIbHBIM [T0Ka3aTeleM;
¢ BBIIOJJHATH HECIIOXKHBIC HpeO6pa3OBaHI/I$I OEJIbIX BBIpa)I(eHI/If/'II PacCKphIBaTb CKO6KI/I, IMPUBOJUTH HOIIO6HI>IC cJlaracMabIC,

* UCIIOJIB30BaTh (POPMYIIBI COKPAIICHHOTO YMHOXKEHHUs (KBaJapaT CyMMbI, KBaapaT pPa3HOCTH, Pa3HOCTh KBAJpaTOB) MJisi YIPOIIEHUS
BBIYMCIICHUM 3HAYECHUI BBIPAKECHUN;
* BBINOJHITH HECIOXKHBIE TPE0Opa30BaHUs JPOOHO-TMHEWHBIX BBIPAKCHHM.

B HOBce}IHeBHOﬁ KM3HU U TIPA U3YYCHHUH JIPYTUX NIPECIAMETOB:
¢ TIIOHMMAaTh CMBICII YK CJIa, 3alITMCAHHOT'O B CTAHIAAPTHOM BHJIC,

* ONEepHUpOBaTh Ha 0A30BOM YPOBHE MOHSATHUEM «CTaHAAPTHAS 3aITUCh YHCIIa»

YpaBHeHHUs M HEPABEHCTBA
* OnepupoBaTb Ha 6a30BOM ypOBHE MOHATHSIMH: PaBEHCTBO, YHCIOBOE PABEHCTBO, ypaBHEHUE, KOPEHb YPAaBHEHUS, pEIICeHUE YpaBHEHNUS,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA;
* IIPOBEPATH CIPABEMIUBOCTD YUCIIOBBIX PABEHCTB U HEPABEHCTB;
® pefmartb JIMHEHHEBIE HEPaBCHCTBA U HECIIOKHBIC HCPABCHCTBA, CBOJAAIIMECS K HHHeﬁHBIM;
* pelaTh CUCTEMbI HECIIOKHBIX JINHEWHBIX YPABHEHUN, HEPABEHCTB;
* TPOBEPSTH, ABJSAETCS JIM JAaHHOE YHCIIO PEIIEHUEM YpaBHEHHsI (HEpaBEHCTBA);



* pewaTh KBaJpaTHbIC YPAaBHEHUS OJHUM U3 CIIOCOOOB;
* u300paxkaTh pelIeHus: HEPABEHCTB U UX CUCTEM Ha YMCIIOBOM MPSMOIA.

B HOBce}IHeBHOﬁ KU3HU U TIPA U3YUYCHHUH IPYTUX NIPEIMETOB:
¢ COCTaBJIATh U pE€UIATh JIMHEWHBIC YpaBHCHHA IIPU PCUICHUU 3a1a4, BOSHUKAIOIIUX B JPYIrUx y‘IGGHbIX npeamMeTax

DyHKIHH.
* HaxOJWTb 3HAYCHUE (PYHKIUH I10 3aJaHHOMY 3HAYECHHUIO apTryMEHTa;
* HaxOJWTb 3HAYECHHE aPTYMEHTA 110 33/IaHHOMY 3HAYCHHIO (DYHKIIMH B HECIIOXKHBIX CUTYAIHIX;
* OIpPEIENATh ITOJIOKEHUE TOUKH 110 €€ KOOPAUHATAM, KOOPAMHATHI TOYKH 110 €€ IOJIOKEHUIO HA IINIOCKOCTH;
* 10 rpaduKy HaxoIuTh O0JACTh ONMpEAETICHUS, MHOKECTBO 3HAUCHHH, HYIU (DYHKIMH, IPOMEKXYTKH 3HAKOMOCTOSHCTBA, POMEXYTKU
BO3paCTaHMs U YObIBaHMsI, HAaHOOJIbIIIEEe M HAUMEHbIIIee 3HaYeHNEe PYHKLIUY;
* CTpOUTH rpaduk JIUHEHHOU PyHKIINU;
* TMPOBEPSTH, ABISIETCS JIM TaHHBIN Tpaduk rpadukoM 3alaHHON PYHKUIMHU (JTMHEHHON, KBAaIPATUIHOM, 00paTHOM MPOIOPIHOHATIBHOCTH);
* PUMEPHO OIpPENeNATh KOOPAUHATHI TOUKU IIepeceyeHns rpaduKoB QpyHKIMI;
* omnepupoBaTh Ha 6a30BOM YPOBHE NOHATUSAMMU: [IOCIEI0BATEIbHOCTD, apu(PMeTHUECKasi IPOrpeccusi, FeOMETpUIEcKas Iporpeccus;

® pefmaTth 3aJa49Mu Ha IMPOIPECCUH, B KOTOPBIX OTBET MOXKET OBITh MMOJIYYCH HEIIOCPCACTBCHHBIM MOJCYETOM 0e3 MMPUMCHCHUA (1)OpMy'J'I.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIHX NPeAMETOB:
* HCIIOJIb30BaTh IpaMKU peabHBIX MPOLECCOB M 3aBUCUMOCTEH Ul ONpeieNleHus] UX CBOMCTB (HauOoJbIllMe U HaMMEHBIINE 3HAUYCHUS,
IPOMEXXYTKH BO3PACTaHMs U YOBIBAHUs, 001aCTH MOJOXKUTEIBHBIX U OTPULIATENIbHBIX 3HAUCHUH U T.11.);
* HCIIOJIb30BaTh CBOMCTBA JIMHEHHON QyHKIMM U ee rpaduK MpU PELICHNH 33/1a4 U3 JPYTUX y4eOHbIX MPeAMETOB

CraTHCcTHKA H TeOpHs BEPOSITHOCTEH.
* lMeTh npeacTaBlIeHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CITy4ailHOro cOObITHS, KOMOMHATOPHBIX 3a/1a4ax;
* pemaTh NpocTeine KOMOMHATOPHBIE 3a/1a4l METOAOM MPSIMOT0 M OPTaHU30BAHHOTO NEpedopa;
* MPE/ACTaBIIATH JaHHBIE B BUJIE TaOJIHUL, TUarpaMM, rpadukos;
* yuTaTh UHPOPMAIUIO, IPEACTABIECHHYIO B BU/I€ TaOIUIIbI, JMarpaMMbl, rpapuka;
* OIpeAessiTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;
* OILIEHHUBATh BEPOSATHOCTH COOBITHS B MPOCTEUIINX CIyYasx;
* MMETh MPEICTABICHUE O POJIU 3aKOHA OOJIBIINX YMCENl B MACCOBBIX SIBJICHUSX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:
* OILIEHHWBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Tiepedopa;
* UMETb NPEACTABICHUE O POJIU MPAKTUUYECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
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CpaBHHUBATb OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTHUKHU, MMOJIYYCHHBIC B IIPOLCCCC PCIICHUA HpI/IK.HaI[HOI\/II 3aa4yu, U3y4CHUs pCaIbHOTO
SIBJICHUS,
OLICHUBATHb BEPOATHOCTD PCAJILHBIX COOBLITHUH U SBJIEHUH B HECIOKHBIX CUTyalludX

TekcToBbIE 3a1a4N.

Pemrate HeCI0XKHBIE CIOKETHBIE 3a/1a4M PAa3HBIX THIIOB HA BCE apU(PMETHIECKHE ACHCTBUS;

CTPOUTH CXEMaTUYECKHI YepTEX WU APYTyIO KPaTKyIo 3amuch (Tabiauia, cxema, pucyHOK) KaKk MOJIeIb TEKCTa 3aJ]aui, B KOTOPOH JaHbl
3HAUEHUS TPOMKHU B3aMMOCBS3aHHBIX BEJIMYHH, C LIE€JIbIO [IOMCKA PEIICHU 3a/1a4H;

OCYILIECTBIATH CIOCO0 MOMCKA PEIIeHUs 3aJjaul, B KOTOPOM PacCyKJIEHHE CTPOUTCS OT YCIOBUSA K TPeOOBaHUIO, MPU MOUCKE PELICHUS
3aja4, WM OT TpeOOBaHUS K YCIOBUIO;

COCTaBJIATH IIaH IIPOLECCA PEILICHNUS 3a1aUH;

BBIJICJISITh 3TAlbl PELICHUS 3aa4H;

HUHTCPpHIPETUPOBATH BBIYUCIUTCIIBHBIC PE3YJIbTATHI B 3a1a4UC, UCCICAOBATD ITOJYUCHHOC PCIICHUC 3a/1a4H,

3HATb pa3/In4ne CKOpOCTeﬁ 00BEKTa B CTOSTUEH BOJC, IPOTUB TCUCHUA U 110 TCUCHUIO PCKU,

peliaTh 3aJa4r Ha HAXOKACHUC YaCTH YMUCJIa U YUCJIa 110 €TI0 YaCTH,

pfuiaTh 3aaa4u pasHbIX TUIIOB (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/I)KCHI/IG), CBA3BIBAIOIIUX TPHU BCIWYUHBI, BBIACIATH 3TH BCIIMYUHBI U
OTHOIICHUA MCKAY HUMU;

HaxXOJUThb NPOUCHT OT YHCJIa, YUCJIO IO MPOLUCHTY OT HCTO, HAXOAWUTH IMPOLCHTHOC CHUKCHUEC WJIN NPOLUCHTHOC IMMOBBIIICHHUEC BCIIMUNHEIL,

peuIaTh HECJIOKHBIC JIOTHYCCKHEC 3a/la4ud MCTOJ0M paCCYH(ﬂCHHﬁ.

B noBcegHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

BBIJIBUT'aTh TUITIOTE3bI O BO3SMOKHBIX MPEACIbHBIX SHAYCHUAX YUCJIIOBOI'O OTBETA 3aa4U (I[GJ'I&TB HpI/IKI/II[Ky)

I'eomeTpuueckune purypsl.

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU T€OMETPUUYECKUX (PUTYD;

U3BJIEKaTh HH(OPMALIMIO O TEOMETPUUECKUX (PUrypax, MPeICTaBICHHYIO Ha UepPTeKax B SIBHOM BU/IE;
MIPUMEHSITD JUIsl pEIIeHUs 3a]1a4 FreoOMeTpruecKue (DaKThl, €CIIU YCIOBUS UX PUMEHEHUS 3a1aHbl B sIBHOU (popme;
pelaTh 3a/1aui Ha HaX0XKJIEeHHE T€OMETPHUUECKUX BEIMYHMH 110 00pa3laM WK alroOpuTMaM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

HCIIOJIB30BaTh CBOMCTBA TCOMETPHUICCKUX (I)I/Il"yp AJid peIICHHA TUIIOBBIX 3aJa4, BO3HUKAKOIINWX B CUTyalUAX MMOBCEHEBHOM JKHN3HHU,
3aaa4 MPaKTUYICCKOTO COACPIKAHUA

OTHoO1IECHUS.

OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMH: PAaBEHCTBO (UIyp, paBHbIE (QUIypbl, PaBEHCTBO TPEYTOJIBHHUKOB, MapajieIbHOCTh
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IPSMBIX, EPIEHAUKYIIIPHOCTD MPSAMBIX, YIJIbl MEKY IPSIMBIMU, IIEPIICHAUKYIISAP, HAKIOHHAS, IPOCKIUS.

B HOBce}IHeBHOﬁ KU3HU U TIPA U3YUYCHHUH IPYTUX NIPEIAMETOB:
¢ HCIOJB30BaTh OTHOIONCHUA IJIsI PECIICHUSA HpOCTCfILHPIX 3aJa4, BOSHHKAIINWX B peaHLHOﬁ KHU3HU

HN3mepenus ¥ BbIYMCICHUS.
* BBINONHATE U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYHH YIJIOB, C IIOMOIIBIO MHCTPYMEHTOB JJI1 U3MEPEHUH JJIMH U YIJIOB;
* MPUMEHATh (POPMYJIbl IIEPUMETPA, IUIOWAAN U 00bEMA, TUIOIAAN TTOBEPXHOCTH OTJCIIBHBIX MHOTOIPAHHUKOB NP BBIYMCICHUAX, KOTJa
BCE€ JJaHHbIC UMEIOTCS B YCIIOBUH;

* npuMeHATb TeopeMy IIudaropa, 6a3oBble TPUTOHOMETPUYECKUE COOTHOILEHMS JUIsl BBIYMCIEHHS JUIMH, PACCTOSHWMM, IUIOILAAEH B
IIPOCTEUIINX CIIyqasiX.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:
* BBIYHCIATH PACCTOSHUS HAa MECTHOCTM B CTaHIAPTHBIX CUTYaIMsX, IUION[AJM B MPOCTEHIIHMX CIy4asX, NMPUMEHATh (GOpMyIsl B
IIPOCTEHIINX CUTyalUsIX B IOBCEIHEBHOM JKU3HU

IMocTpoenus.
* H300paxarh TUMIOBBIE TUIOCKKE (GUTYPHI M OOBEMHBIE TeJla OT PYKU U C IIOMOIIBIO MPOCTEHIINX CHATh HHCTPYMEHTOB.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH JAPYTUX NMPeIMETOB:
* BBINOJHSITH IPOCTEHIIIHE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B PEaIbHOM JKU3HU

IIpeoOpa3oBanus.
* Crpouts ¢purypy, CAMMETPUYHYIO JaHHON (UTYpe OTHOCUTEIBHO OCH.

B noBceHeBHOM KU3HM M TIPH U3YYCHHUH APYTHX NPEIMETOB:
* pacro3HaBaTh JBUKEHUE OOBEKTOB B OKPY)KAIOLIIEM MUDE;
* pacro3HaBaTh CUMMETPUYHbIE (GUTYPHI B OKPYKAIOILIEM MUDE

BexkTopbl M KOOPAUHATHI HA MJIOCKOCTH.
* OmnepupoBaTb Ha 6a30BOM ypOBHE MOHATUSMHU BEKTOpP, CyMMa BEKTOPOB, IPOU3BE/IEHNE BEKTOPA HA YMCIIO0, KOOPAMHATHI Ha IJIOCKOCTH;
* OmpeaensTh NPUOIMKEHHO KOOPAUHATHI TOUKHU 1O €€ n300pakeHNI0 Ha KOOPAMHATHOM IIIOCKOCTH.

B noBcetHeBHOM KU3HHM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:
* JCHOJb30BaTh BEKTOPHI JUIsl PEIICHUS IPOCTENIINX 3a7ad Ha ONPENEIEHIE CKOPOCTH OTHOCUTEIBHOTO IBUKECHUS
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Hcropust MaTeMaTHKU.
* OnwuceIBaTh OTJENIbHBIE BBIJAIOLUINECS PE3YJILTATHL, [I0JIyYEHHBIE B X0/I€ Pa3BUTHS MATEMAaTUKU KaK HAYKU;
* 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH;
* IIOHMMATh POJIb MAaTEMAaTUKU B pazBuTuu Poccun

MeTOJII)I MaTeMaTHUKH.
® HpI/IMeHSITB HU3BCCTHBIC MCTObI ITPHU PCIICHUN CTAHAAPTHBIX MATCMAaTUUYCCKUX 3a/ia4;
¢ 3aMcYaTh U XapaKTCpHU30BaATh MATEMATHYCCKUC 3aKOHOMEPHOCTHU B Oprncanmeﬁ IIGfICTBI/ITeJIBHOCTH;

* IPUBOIUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, B TOM YUCIE XaPaKTEPU3YIOIIUX ICTETUKY OKPYKAIOIIEr0 MUpa U
IIPOU3BEJICHUI UCKYCCTBA.

BbhInyCcKHMK TOJYYUT BO3MOKHOCTH HAY4YHUThCHl B 7-9 Kjaccax s oOecriedeHHsi BO3MOKHOCTH YCIEHIIHOIO
NPOJ0JIKEeHUsI 00pa30BaHUsA HA 0230BOM H YIJIyOJEHHOM YPOBHSIX

DJieMeHTbI TEOPUMH MHOKECTB U MATEMATHY€CKOH JIOTUKH.

b OHepI/IpOBaTB IIOHATHUAMH. MHOXECTBO, XapaKTepI/ICTI/IKI/I MHOXECTBA, 3J3JIEMCHT MHOXKECTBaA, HYCTOG, KOHCYHOC U 6GCKOHC‘IHOC
MHOECTBO, IIOJIMHOXKECTBO, MPUHAJIC)KHOCTD, BKIIFOYCHHUE, PABEHCTBO MHOXECTB;

* u300pakaTb MHOXKECTBA U OTHOIIIEHHUE MHOXECTB C IIOMOIIBIO0 KPYroB Diiepa;

* OMNpeAemsiTh NPUHAUICKHOCTD HIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U TIEPECEUCHUIO MHOXKECTB;

* 3a/1aBaTh MHOKECTBO C IOMOILBIO TIEPEUNCIIEHUS HIEMEHTOB, CIOBECHOTO ONMCAHUS;

b OHepI/IpOBaTI) IIOHATUAMU:. BBICKAa3bIBAHUC, HCTHHHOCTH UM JIOKHOCTH BBICKA3bIBAHUA, OTpI/IHaHI/Ie BI)ICKa?;BIBaHI/II\/'I, onepam/m HazQ
BBICKA3bIBAHUSIMU: U, UJTU, HE, YCJIOBHBIE BHICKA3bIBAHUS (MMILTHKAIUH);

* CTPOUTH BBICKA3bIBAHHUSI, OTPUILIAHUS BbICKA3bIBAaHUH.

B noBceaqHeBHOM KM3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB:
¢ CTPOUTH OCTIOYKH YMO3aKJHO‘~I€HI/II\/II Ha OCHOBC UCIIOJIb30BAHUA ITIpaBUJI JIOTUKU,
® HCIOJb30BAaTh MHOXKECTBA, OIICpAIlNU C MHOXKCCTBaAMH, UX rpa(pnqecxoe OpeACTaBJICHUC JIA OTMCAHU PCAJIbHBIX IPOUCCCOB U SIBIICHUI

Yucaa.

* OnepupoBaThb NOHATHSAMHU: HATYypaJbHOE YMCIO, MHOXKECTBO HATYypaJbHBIX YHCEN, II€JI0€ YHCIO, MHOXXECTBO LEJbIX YHCE,
06BIKHOBeHHa$I )IpO6I), ACCATUYHAsA )Ip06I), CMCIIaHHOE 4YHCJIO, paHI/IOHaJ'IBHOG YHCJIO, MHOXECTBO paHHOHaJIBHBIX YHCEII,
MpPalMOHAJIBHOE YHUCIIO, KBAJApaTHbIA KOPEHb, IECWCTBUTEIIBHOE YHUCIO, I€OMETpUYECKass HWHTEpIIpETalys HaTypajbHbIX, LENbIX,
pPalMOHAIBHBIX, JEHCTBUTEIBHBIX YUCEN;

® IIOHUMATh U O6’B${CH${TL CMBICJI HOSI/IIII/IOHHOI\/'I 3aIIucu HaTypaJ'II)HOFO qucia,
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BBITIOJTHATH BBIYUCIICHHUS, B TOM YHCIIC C UCIIOJIB30BAaHUEM MPUEMOB PAIITMOHAIBHBIX BBIUUCICHUH;

WCII0JIb30BaTh MPU3HAKU JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmMBbl U TpOU3BEICHUS MIPU BBHIMOJHEHUN BBHIYMCICHUNA U PEIICHUU
3a/1a4;

BBITIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YUCEI C 3aIaHHOW TOYHOCTBIO;

CPaBHUBATH pallMOHAIBHBIC U UPPAIMOHAILHBIC YHCIIA;

YIOPSIOYMBAThH YMCIIA, 3aIMCAaHHBIC B BUIC OOBIKHOBEHHOH U IECATHYHON ApOOH;
HaxoauTh HOJl 1 HOK u ucnons30BaTh UX IpU PEIICHUU 3aa4.

B noBceaqHeBHOM KM3HHA H MPpH U3YYCHUU NPYI'UX IIPEIMETOB:

IIPUMCEHATH IIpaBUJIa HpI/I6J'H/I}KCHHBIX BBIYMCIICHHM IIPpU pCUHICHUH MMPAKTUYCCKUX 3ada4 U PCIICHHUH 3aJa4 APYyTIux y‘Ie6HBIX IpeaAMETOB;
BBIIIOJIHATE CPAaBHCHHUE PE3YIIBTATOB BBIYMCIICHHUI IIpU pCHICHUHA MPAKTUYCCKHX 3aJiad, B TOM YUCJIC HpI/I6J'II/I}KeHHBIX BBIqHCHeHHﬁ;
COCTAaBJISITb U OUCHHUBATH YHMCJIOBBIC BBIPAXKCHUA MTPHU PCIICHUN NPAKTHUYCCKUX 3a1a4 U 3a1a4 U3 APYyrux y‘~I€6HI)IX npeaAMETOB;
3aIMMCBIBATh U OKPYTJIATH YHMCJIOBBIC JaHHBIC PCAJIBHBIX BEJIMYUH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MCPCHUA

ToxnecTrBeHHbIE IPeoOpa3oBaHus.

OHepI/IpOBaTB MOHATHUAMU CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIIEM, CTCIICHU C LCJIBIM OTPULATCIIbHBIM IMOKA3aTCIICM;

BBIIIOJIHATH Hp606pa30BaHI/I$I OCJIbIX BBIpa)KeHHfII ﬂeﬁCTBHﬂ C OJHOYJICHaAMH (CJIO)KCHI/IC, BbIYUTAHUC, YMHO)KCHI/IC), I[efICTBPIH C
MHOTOWIEHaMH (CJI0KEHHE, BHIYUTAHUE, YMHOKEHUE);

BBITIOJIHATH PA3JIOKCHUE MHOTOWICHOB HAa MHOXHTENIW OJHHM M3 CIIOCOOOB: BBIHECEHHME 33 CKOOKY, TPYIIHPOBKA, HCIIOJIb30BAaHHE
(bopMyIT COKpPAIIEHHOT'O YMHOKEHHS;

BBIIC/IATE KBaApaT CYMMBI U PA3HOCTHU OJJHOYJICHOB;,

packKiiaablBaTb HAa MHOKHUTCIINU KBa)IpaTHI:IfI TpéX‘IJ'ICH;

BBINOJIHATE NIPE00Opa30BaHMs BBIPAKEHHM, COAEPIKAIMX CTENEHU C LENbIMU OTPULIATEIbHBIMU ITOKA3aTeNIIMHU, EPEXOAUTh OT 3alllCH B
BUJIE CTETEHU C IEJIBIM OTPHIIATEIbHBIM MTOKA3aTeNIeM K 3allUCH B BUE Ipo0u;

BBINOJIHATE TpeoO0pa3oBaHusl JPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN: COKpalleHHe IpoOei, mpHuBeneHHe aiaredpanyueckux Ipolelt K
o01ieMy 3HaMEHaTeNto, CJI0KEHNE, YMHOXKEHNE, JIeJieHHe anredpanueckux ApoOeit, Bo3BeeHe anreOpanueckoil 1poOu B HaTypabHYIO
U 1IETYI0 OTPULIATENIbHYIO CTETIEHb;

BBITNIOJIHATH Mpeo0pa3oBaHMs BhIPAXKEHUN, COJEPKAIMX KBaJlpaTHbIE KOPHU;

BBIJICJIATH KBAJpaT CyMMBbI MJIM PA3HOCTH JIBYWICHA B BBIPAKEHHSIX, COACPIKALMX KBAJApPAaTHbIE KOPHU;

BBIIIOJIHATH Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, COACPpKAINUX MOAYJIb.
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B noBceHeBHOM KU3HM M NIPH M3Y4YECHHH APYTUX NPeIMETOB:
* BBINOJIHATH IPEOOPa30BaHUs U ACUCTBUSA C UUCTIAMH, 3alIICAHHBIMU B CTaHJAPTHOM BH/JIE;
* BBINOJIHATH IPEOOPA30BaHUs LENbIX BHIPAKEHUH MPU PELICHUH 33/1a4 IPYTUX YUeOHBIX MPEIMETOB

YpaBHeHUs M HEPABEHCTBA.
OnepupoBaTh NOHATHIMU: YPaBHEHUE, HEPABEHCTBO, PELICHNUE YPAaBHEHMS, pEIlIEHNEe HEPAaBEHCTBA, PaBHOCWIBHBIE YpaBHEHUs, 00JIaCTb ONpee/ICHHs
ypaBHEHUs (HEpPAaBEHCTBA, CUCTEMbI YPaBHEHHUM UJIM HEPABEHCTB);
pelaTh JMHEHHbIE YPABHEHUS M YPABHEHMsI, CBOJIUMBIE K JIMHEHHBIM € TIOMOIIBIO TOXKIECTBEHHBIX MPE0Opa30BaHMIA;
pemaTh KBaJapaTHbIE YPaBHEHUS M ypaBHEHUS, CBOJAMMBIC K KBAJPATHBIM C IOMOUIBIO TOXKIECTBEHHBIX MpeoOpa3oBaHuil; pemaTh

JpOOHO-JIMHENHbIE YpaBHEHUS],

. ff () "aff ()" 9( (9.

e peElaTh NPOCTEHIINE UPPALNOHAIBHBIC YPABHEHUSA:

/;

X~ a.
peuaTth YpaBHCHUSA B 1a ,

pelaTh ypaBHEHUS CIOCOOOM Pa3yioKEeHUs Ha MHOXKUTENIN U 3aMEHbI IEPEMEHHOI;
®  HCIIOJIB30BaTh METOJ MHTEPBAJIOB /ISl pEILICHUS LIEIbIX U APOOHO-PALMOHAIBHBIX HEPABEHCTB;
* pelaTh JMHEHHbIC YPABHEHNS U HEPABEHCTBA C IapAMETPAMHU;
* pelaTh HECJIOXKHbIE KBaPATHBIE YPABHEHUS C TAPAMETPOM;
. pemaTh HECJIOKHbIE CUCTEMBI JIMHEHHBIX YPABHEHUH C IIapAMETPAMHU;
* pelaTh HECJIOKHBIE YPABHEHMS B LENIBIX YHACIIAX.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEIMETOB:

® COCTaBJIATh U peILIaTh JIMHEWHBIC M KBAJPATHBIC YPABHEHUS U YPAaBHEHUS, K HUM CBOJSAIIUECS, CUCTEMbl JIMHEWHBIX YPABHEHUU U
HEPaBEHCTB MPH PELICHUHU 3a/1a4 IPYTUX y4eOHbIX MPEAMETOB;

* BBINOJHATh OLEHKY MpPaBJONoJ00Us pe3yabTaToB, IMOJy4aeMbIX IpPHU PELICHWU JIMHEHHBIX M KBAJAPaTHBIX YPAaBHEHUH U CHUCTEM
JMHENHBIX YpaBHEHUI U HEPABEHCTB IIPU PEILICHUU 3ajad APYTUX YUeOHBIX IPEIMETOB;

* BbIOMpATh ypaBHEHHUs, HEPABEHCTBA WJIM UX CHUCTEMBI, Uil COCTABJIIEHUS MaTeMaTHYeCKOW MOJIENIN 33aJJaHHOM peabHON CUTyallud WIN
MIPUKJIATHOM 3a7a4H;

* YMETb HMHTEPIPETUPOBATH IIOIYYEHHBIM IIPU PELICHUHM YPAaBHEHHs, HEPABCHCTBA MIIM CHUCTEMbI PE3yJbTaT B KOHTEKCTE 3aJaHHOU
peaNbHOM CUTyallMy WU MPUKIAJHON 33]1a4u

DyHKIHH.
* OnepupoBaTb HNOHATHAMU: (YHKLIHMOHAJbHAS 3aBUCHUMOCTb, (PYHKIMS, Tpaduk (yHKIMH, crOcOOBI 3a1aHus (QYHKIMH, apTyMEHT U
3HayeHue (YHKIMU, OOJIACTh OMpEeNCHUs U MHOXKECTBO 3HAUEHUH (YHKUMHU, HYIU (YHKIHMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTb (DYHKIIMH, YETHOCTH/HEUETHOCTD (DYHKIINH;
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CTPQUTD Fpa(};HK&lﬂﬂHeﬁHOﬁ, KBaZpaTUYHON (YHKIHIA, 0OpaTHON MPOMOPIMOHATBHOCTH, (DYHKIIHH BUIA! X+ b,
y=Xxy=axy=[X],
Ha MpUMepe KBapaTHYHON (YHKIMH, UCTIONB30BaTh Npeodpa3oBanus rpaduka ¢pyukiun Y=f(X) mis mocrpoeHus rpagukoB QyHKIH »

=af (kx "D *¢c;

COCTaBJISITh YPaBHEHHUs IPSIMOI IO 3aJJaHHBIM YCIIOBUSAM: MPOXOIALIEH Yepe3 IBE TOUKHU C 33JaHHBIMU KOOPIMHATAMM, IIPOXOMSILEH
4yepe3 JaHHYI0 TOYKY U MapajuleIbHOW TaHHOU MPSIMOM;

UccIe1oBaTh QYHKIHIO 10 €€ TpaduKy;

HAXOJUTh MHOXKECTBO 3HAYCHUM, HYJIH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTH KBaJPaTUIHON ()YHKITUY;

OTIEpUPOBATH MOHITHSIMH: MTOCIICOBATEIILHOCTD, apu(MeTHIECKast POTPECCHsl, TEOMETPUIECKAst POTPECCHUS,;

peliaTh 3a7a41 Ha apu(METHYECKYI0 U TEOMETPUUECKYIO TIPOTPECCHIO.

B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

OCYIIECTBIISATH BIOOp rpaduka peanbHON 3aBUCUMOCTH UJTH MPOIIecca MO ero XapaKTepUCTHKAM;
MCIIOJIb30BaTh CBOMCTBA U IpadvK KBAAPATUUHON (PYHKIIMH [IPU PEIICHUU 33]a4 U3 IPYTHX y4EeOHBIX MPEAMETOB

CraTucTHKa U Teopus BCPOHTHOCTeﬁ.

OnepupoBaTh NOHATHAMU: CTOJIOUATBIC U KPYTOBbIE JUAarpaMMbl, TaOJIUIbI JaHHBIX, CpEHEE apuPMeTHIEeCKoe, MelaHa, Hanooblee
Y HalMEHbIlIee 3HaYeHUsI BHIOOPKH, pa3Max BIOOPKH, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE, ClyJyaiiHas H3MEHYUBOCTb;

U3BJIEKATh, H(POPMALUIO, IPEJCTABIECHHYIO B Ta0IMIaX, HA [Uarpammax, rpadukax;

COCTaBJISATh TaOJIUIIBI, CTPOUTH TUArpaMMbl U rpavKi Ha OCHOBE JaHHBIX;

OIepUpPOBATh NOHATUIAMU: (DAaKTOpHAI YKCIIa, IEPECTAHOBKH U COUETaHUs, TpeyroiabHuK [lackans;

ONEpUpPOBATh MOHSTUSIMU: CIy4allHBIH OMNBIT, CIy4YallHBIA BBIOOP, HWCIBITAHWE, 3JIEMEHTapHOE CclydyallHOe cOObITHE (HCXON),
KJIACCHUYECKOE OIPEJIETICHHE BEPOSITHOCTH CIy4ailHOro coOBITHS, ONepaliy Haj cay4ailHbIMU COOBITHSMHU, OCHOBHbIE KOMOWHATOpPHBIE
bopMyibl;

IPEJICTaBISTh UHPOPMALIMIO C TOMOIIBIO0 KpyroB Dilnepa;

pelaTh 3a/1a4y Ha BBIYMCICHUE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB 10 (GopMysiaM KOMOMHATOPUKH.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

U3BJIEKAaTh, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HH(MOPMAILNIO, MPEICTaBICHHYIO B TaOiullax, Ha Juarpammax, rpagukax,
OTPaXKAIOLLYI0 CBOMCTBA U XapaKTEPUCTUKH peabHbIX IIPOLIECCOB U SABJICHU;

OTIpEeeNATh CTATUCTUYECKHE XapaKTEPUCTUKH BHIOOPOK MO TaliMIlaM, [uarpamMmmam, rpadrkam, BBITONHITh CPABHEHHE B 3aBUCUMOCTH
OT LICJIA PELICHUS 3aa4H;

OLIEHUBATh BEPOSATHOCTh peabHBIX COOBITUI U SBICHUM.
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TexkcToBbBIC 3a7a4M.

Pemiate npocThie U CIOXKHBIE 337]a4K PA3HBIX TUIIOB, a TAK)KE 3a/1a4d MOBBIIIICHHOW TPYIHOCTH;

HCIIOJIb30BATh Pa3Hble KPATKUE 3aIIUCH KaK MOJIEIH TEKCTOB CIIOXKHBIX 3a/1a4 JUIsl IOCTPOEHUS ITOMCKOBOM CXEMBbI U peLICHHS 3a/1a4;
pasznuyaTh MOJENb TEKCTa U MOJIEIIb PELICHUs 3a]]a4k, KOHCTPYUPOBATh K OJAHOM MOJIENH PEIICHUSI HECIOKHOU 3a]a4K pa3Hble MOJIEIN
TEKCTa 3aJauH;

3HATh U MPUMEHATH 00a criocoba moucka perieHus 3aad (0T TpeOoBaHUS K YCIOBHUIO U OT YCIOBHSI K TPEOOBAHUIO);

MOJIETUPOBATh PACCYKICHUS MPU MIOMCKE PEIICHUs 3a1a4 C TTOMOIIBIO rpad-CXeMbl;

BBIJICTISITH 3TAIlbl PEIICHUS 3a/1a4M U COJIepKaHre KaXI0ro ITara;

YMETh BBIOMPATh ONTUMAJIHHBIA METOJI PEIICHUS 3a7aud U OCO3HABATh BHIOOP METOJIA, pAaCCMATPHUBATh PA3IMYHbBIC METOJbI, HAXOIUTh
pa3HbIe pelleHus 3aJa4u, €CJI BO3MOXKHO;

aHAJIM3UPOBATH 3aTPYAHEHUS [IPU PEIICHUU 3a]1a4;

BBINOJIHATH pa3IMyHble MPeoOpa3oBaHMsl IPEI0KEHHON 3a1a4, KOHCTPYUPOBATh HOBBIE 331a4K U3 JaHHOM, B TOM 4Hciie 0OpaTHBIE;
MHTEPIIPETUPOBATH BHIYUCIUTEIBHBIE PE3YJIbTAThI B 3a/1a4€, UCCIIEI0BATh MOJIYYEHHOE PELICHUE 3a/1a4H;

aHaJIM3UPOBATh BCEBO3MOKHBIE CUTYallMH B3aMMHOT'O PAcIOIOKEHUS ABYX OObEKTOB M U3MEHEHHE UX XapaKTEPUCTUK IPU COBMECTHOM
JBUKEHUU (CKOPOCTh, BPEMsI, PACCTOSIHUE) MIPU PELIEHUH 33/1a4 Ha JABM)KEHUE IBYX OOBEKTOB KaK B OJHOM, TaK U B IMPOTHBOIIOJIOKHBIX
HallpaBJICHUSAX;

UCCIIEN0BATh BCEBO3MOXKHBIC CUTYALlUH IIPU PEILICHUH 3a4a4 Ha JBUKEHUE 10 PEKE, pACCMAaTPUBATh Pa3HbIE CUCTEMBI OTCYETA;

pemarh pa3HoOOpa3HbIe 3a7aun «Ha 4acT»,

pewmiatb 1 0OOCHOBBIBATH CBOE PELICHME 331ay (BBIACIATh MAaTEMAaTUYECKYI0 OCHOBY) Ha HAaXOKIEHHWE YacTH YMCJIA M YHUCIA IO €ro
YacTH Ha OCHOBE KOHKPETHOTO CMBICHIA APOOH;

0CO3HaBaTb M OOBACHATh HACHTHUYHOCTh 3a/lad pPa3HbIX THIIOB, CBS3bIBAIOIIMX TPU BEIUYMHBI (Ha pabOTy, Ha NOKYIKH, Ha
JBUKEHHE).BBIIEIATh 3TU BEJIMUMHBI U OTHOLIEHUS MEXAY HUMH, IPUMEHITh UX MPU PELICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE
3a/1a4 yKa3aHHBIX TUIIOB;

BIIaJICTh OCHOBHBIMU METOZAMU PELICHU 3a1a4 Ha CMECH, CIUIaBbl, KOHLICHTPALIUH;

pemaTh 3aJ1a4y Ha MPOLEHTHI, B TOM YHCJIIE, CJI0KHBIE TPOLIEHTHI ¢ 000CHOBAHUEM, HCIOJIb3YsI pa3HbIE CIIOCOOBI;

pemaTh JOrM4ecKHe 3a/1a4k pa3HbIMU CIIocO0aMH, B TOM YHUCIIE, C IBYMs OJIOKaMU U ¢ TpeMsi 0JI0KaMH JTaHHBIX C IIOMOIIBIO TaOJIHUIL;
pemaTth 3a/1a4u 1o KOMOMHATOPUKE U TEOPHH BEPOSITHOCTEN Ha OCHOBE HUCIIOJIb30BAHUSI U3YYEHHBIX METO/I0B M1 OOOCHOBBIBATh PEIICHHUE;
pelaTh HECJIOKHBIE 3a1a4U [10 MATEMAaTUYECKON CTaTUCTHKE;

OBJIAJIETh OCHOBHBIMM METOJAaMM PpELICHHs] CIOXKETHBIX 3ajad: apupMeTHUecKuil, anreOpanueckuid, mepedop BapUaHTOB,
reoMeTpUYecKui, rpaduuecKuii, MPUMEHSTh UX B HOBBIX IO CPAaBHEHHIO C U3YYEHHBIMH CUTYaIUIX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

BBIJICJIATh MPHU PEIIEHUH 33/1a4 XapaKTePUCTUKU paccMaTpUBaeMOW B 3a/laye€ CUTYallMd, OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPHIX
abCcTparupoBajiuch), KOHCTPYMPOBATH HOBBIE CUTYallUM C Y4YETOM JTHX XapaKTePUCTHK, B YAaCTHOCTH, MPU pELIEHUH 3aJad Ha
KOHIICHTpALlUU, YYUTHIBATh IIJIOTHOCTD BEILLECTBA;
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* pemarb U KOHCTPYHPOBATH 33Ja4l HA OCHOBE PACCMOTPEHUS PEAlbHBIX CUTYAIlHii, B KOTOPHIX HE TpeOyeTCs TOUHBIA BHIYMCIUTEIbHBINA
pe3ynbTar;
* pelaTh 33/1a4y Ha ABUKCHUE 110 PEKE, pacCMaTpUBasl pa3HbIE CUCTEMBI OTCYETA

I'eomerpuueckne Gpurypbi.
*  OnepupoBaTb MOHATUSAMH F€OMETPUIECKUX (PUTYD;
*  U3BJIEKaTh, UHTEPIPETHUPOBATH U MPEOOPA30BbIBATH HHPOPMAIIUIO O TEOMETPHUECKUX (UTYpax, MPEACTaBICHHYIO Ha YepTexKax;
* TIPUMEHATH reOMEeTpUUecKre (aKThl JJIs pEIIeHUs 3a/1a4, B TOM YHUCIIe, IPEAINOAralouIiNX HECKOIBKO IIAaroB pelIeHus;
* (opMynIHpOBATh B MPOCTEHIINX CIy4asx CBOMCTBA U MPU3HAKU QUTYD;
* JIOKa3bIBaTh FT€OMETPUUECKHE YTBEPKICHHS

* BIAJCTh CTAHAAPTHOM KiIaccUpUKaLUEN TUIOCKUX UTYP (TPEYroJIbHUKOB U YETHIPEXYTOJILHUKOB).

B HOBCG}IH(‘)BHOﬁ KM3HU U IIPA U3YYCHHUH IPYTUX NIPEIAMETOB:
*  HCHOJIL30BAaTh CBOIICTBA TCOMCTPHUICCKUX (1)I/II‘yp AJId pCIICHU 3aaa4 IMPAaKTUYCCKOT 0 XapaKTepa U 3aJja4d U3 CMCKHBIX JUCHUIIIIMH

OTHomEeHus.
* OmepupoBaTh TOHITHSIMH: PABEHCTBO (QUIYp, paBHbIe (UTYpPBI, PAaBEHCTBO TPEYrOJBHHUKOB, IMAPAIIICIIBHOCTh TPSMBIX,
MEPICHIUKYIIPHOCTD MPSIMBIX, YTIIbI MEX]Y MPSMBIMH, TIEPIICHIUKYIISP, HAKIIOHHAS, TPOSKIHs, TTo100ue Guryp, moao0HbIe GUrypsi,
M0/100HbBIE TPEYTOIBLHUKH;

* npumMeHATh TeopeMy Daiteca u TeopeMy O MPONOPLUHMOHAIBHBIX OTPE3KAX NP PELICHNUH 3a/1a4;
* XapakKTepU30BaTh B3AMMHOE PACIIOJIOKECHUE IIPSIMOU U OKPYKHOCTH, ABYX OKPY’KHOCTEH.

B noBceHeBHOM KU3HHM M TIPH M3Y4YCHHH APYTUX NPEIMETOB:
* HCIIOJIB30BATh OTHOUICHMS JUIsl PEIICHHUS 3a/1a4, BOSHUKAIOIINUX B PEaIbHON )KU3HU

HN3mepenus u BEIMHCICHHSA.

* OnepupoBaTh MPEICTABICHUSIMU O JUIMHE, IJIOAAH, 00bEMe Kak BearuurHaMu. [IpuMeHsaTs popmysisl miomaan, o0bEMa Npu pereHun
MHOTOIIArOBBIX 33734, B KOTOPHIX HE BCE JaHHbIE MPEJCTABICHBI SBHO, a TPeOYIOT BBIUMCIIEHHUH, ONepUpoBaTh Oojiee HIMPOKHM
KOJIMYECTBOM (OpMyN JUIMHBI, IUIOMIAau, OOBEMA, BBIYMCIATH XapaKTEPUCTUKU KOMOMHAaUUMW @uryp (OKpyKHOCTeH U
MHOT'OYTOJIbHUKOB) BBIYUCIATH PACCTOSIHUA MEXIY (GUTYpaMu, MIPUMEHATh TPUTOHOMETpHUUECKUe (GOpMYIIbl Ul BEIYUCIEHUH B Oosee
CJIOKHBIX CITy4yasiX, IPOBOJUTH BHIYMCIEHUS HA OCHOBE PAaBHOBEJIMKOCTH M PaBHOCOCTABIEHHOCTH;

* IPOBOJUTH MPOCTHIE BHIYUCIICHUS HA OOBEMHBIX TENAX;

* (opmynupoBaTh NpOCTENIINE 3aa4U HA BBIYMCIIEHUE JITTNH, IJI01a1el 1 00BEMOB U pelaTh UX.

18



B noBceHeBHOM KU3HM M NIPH M3Y4YECHHH APYTUX NPeIMETOB:
* IIPOBOJUTH BHIYMCIIEHUSI HA MECTHOCTH;

* MPUMEHATH POPMYJIIbI IPHU BHIYUCICHUSX B CMEKHBIX Y4EOHBIX MIPeIMETaX, B OKPYKarolIel JeiCTBUTEIbHOCTH

IHocTpoenus.
* UBoOpaxaTs reomeTpudeckue GUrypbl o TEKCTOBOMY U CHUMBOJIBHOMY OIUCAHUIO;
* CcBOOOJHO OMEPUPOBATH YEPTEKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITy4asXx,
® BBINOJHATH I[IOCTPOCHUS TPEYrOJbHUKOB, IIPUMEHATH OTHAEIbHBIE METOAbI IIOCTPOCHHM LUPKYJIEM W JIMHEMKOM U IPOBOAMTH
MPOCTEHIINEe UCCIIEIOBAHMSI YUCIIA PEILICHUM;
* u300paXkaTh TUIIOBbIE IJIOCKHE (PUTYpPHI U 0OBEMHBIE TEJA C TOMOIIbIO MPOCTEHIIUX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B HOBCG}IHCBHOﬁ KM3HU U IIPA U3YYCHHUH IPYTUX NIPEIMETOB:
® BBIIIOJJHATH HpOCTefIHII/IC MMOCTPOCHUA HA MCCTHOCTH, HCO6XOILI/IMBIG B peanLHoﬁ KU3HH,
® OILICHHBATH pa3MEpPhI pCalIbHBIX 00BEKTOB OKpYKaromero Mmmupa

IIpeoOpa3oBanmus.
e OnepupoBaTb MOHATHEM ABMKEHHs U peoOpa3oBaHUs 110100us, BIaJeTh NPUEMaMU IIOCTPOCHUS (PUTYP C UCIOIB30BAHUEM JBHKECHUIN
U TIpeoOpazoBaHmii O00MS, TPUMEHSTH MMOJyYCHHBIE 3HAHUS U OMBIT MIOCTPOCHUI B CMEKHBIX MPEAMETaxX M B PEAbHBIX CHUTYAIHIX
OKPY’KArOIEro MUpa;
* CcTpouTh GUTypy, HOJOOHYIO JAHHOM, OJIB30BATHCS CBOMCTBAMU MOJ00MS 11 000CHOBaHMS CBOMCTB GUIYp;
* PUMEHSTh CBOWCTBA ABMXKEHUMN JJI IPOBEAEHUS MPOCTEUIINX 0OOCHOBAHUN CBOICTB QUTYP.
B nosceqHeBHOM KU3HHU U NIPU U3YYEHUH APYTHX NPEeIMETOB:
* IPUMEHSTH CBOICTBA ABMKEHUN U MPUMEHATH M1000ME AJIS TOCTPOECHUH U BEIYUCIICHUH

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH.

* OnepupoBaTh NOHATUSAMHU BEKTOP, CYMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJ MEXKAY BEKTOPAMHU, CKaJISPHOE
IIPOU3BEJICHNE BEKTOPOB, KOOPANHATHI HAa INIOCKOCTH, KOOPJAMHATHI BEKTOPA;

* BBINOJHATH JEHCTBUS HaJ BEKTOpaMHU (CIIOKEHUE, BBIYMTAHUE, YMHOXEHHE Ha 4YMCJO), BBIYMCIATH CKAIAPHOE MPOU3BENEHUE,
ONpENENATh B INMPOCTEHIIMX CIIy4dasX Yol MEKJIy BEKTOPAaMH, BBIIOJHATH Pa3I0KEHHE BEKTOpa HAa COCTABJIAIOLINE, NPUMEHSTh
NOJIydeHHbIe 3HAaHUS B (pu3MKe, MOJIB30BaThcAd (POPMYNON BBIYMCIEHUS PACCTOSHUS MEXIY TOYKAMHU MO M3BECTHBIM KOOpAMHATaM,
MCIIOJIb30BaTh ypaBHEHUS (QUTYp [Tl pelIeHUs 3a/1ay;

* MPUMEHATH BEKTOPBI U KOOPAUHATHI JUIsl PELIEHUS TEOMETPUYECKUX 3a/1a4 HA BBIYUCIICHUE UIMH, YIJIOB.

B noBcetHeBHOM KU3HM M TIPH M3Y4YCHHHU APYTUX NPEIMETOB:
*  HCMOJB30BaTh MOHATHS BEKTOPOB U KOOPAMHAT JUIs PELICHHUs 3a1a4 1o Gu3uKe, reorpaduu U APYruM yueOHbIM IpeiMeTam
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Hcropust MaTeMaTHKH.
® XapaKTepnsoBaTL BKJIaJ BBIAAIOMIUXCA MATCMATUKOB B PA3BUTUC MATCMATUKH U UHBIX HAYUYHBIX OGH&CTCﬁ;
¢ IIOHHUMAaTh POJIb MaTEMAaTUKH B pa3BUTHUH Poccun

MeTtoabl MATEMATHKH.
* lcnonb30BaTh OCHOBHBIC METOJIBI JOKA3aTEIbCTBA, MPOBOJINUTH JI0KA3aTEIBCTBO M BBIMOJIHATH OIIPOBEPKEHUE;
b HpI/IMeHSITb OCHOBHBIC METOObI pemeHI/m MaATEMATHYCCKHUX 3aJa4,
* Ha OCHOBE MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, XapaKTePU30BATh ACTETHKY OKPYXKAIOIIETO MHpa M MPOU3BEICHUI
HCKYCCTBA,
® HpI/IM CHSTH HpOCTeI;'IIHI/IC HpOI‘paMMHLIC CpGI[CTBa nu 3JI€KTpOHHO-KOMMyHI/IKaI_[I/IOHHBIe CUCTCMBbI HpI/I peHleHI/II/I MaTEMAaTHUYCCKUX 3a1a4
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TemaTnueckoe mianupoBanue. Ajaredpa 7 kiaace
3 yaca B HeJen10, Bcero 102 yaca

Homep Coaepixanue yueOHOTo KoauvectBo | XapakTepuCTHKA OCHOBHBIX BH/IOB JeSTeJIbHOCTH YUYeHUKA ( HA YPOBHe
naparpadga MarepuaJia 4acoB Y4eOHBbIX 1eliCTBHH)
I'nasa 1
JIuneiiHOe ypaBHeHHe C OTHOM NepeMeHHOM 15
1 Beezienue B anredpy 3 \Pacnosnasams YUCIOBbIE BBIPAKEHUS U BBIPAXKEHHSI C IEPEMEHHBIMU, TUHEHHbIC
2 JIuHeitHoe ypaBHEHUE ¢ OJJHON 5 YPaBHCHMA.
[IEPEMEHHOMN [IpuBOANTE IPUMEPHI BBIPAKEHUN C IEPEMEHHBIMU, JINHEUHBIX YPaBHEHUM.
3 PolIoHIe 32134 © OMOIIBIO 5 COCTaBIISITh BBIPAKEHUE C MEPEMEHHBIMHU 110 YCIOBHUIO 3a/a4H. Boinonusate
e — peoOpa3oBaHus BEIPAKEHUI: MPUBOAUTD MOIOOHBIE cllaraeMble, pacKpbIBaTh
ckoOkn. HaxomuTh 3HaYeHNE BRIPAKEHHSI C TIEPEMEHHBIMH TIPU 33aHHBIX
[loBTOpeHHUE U cucTeMaTH3aIlus 1 3HAUEHMSX IepeMeHHbIX. KiaccuuuuposaTts anrebpandyecKie BhIPaXKeHuUs.
yueOHoro Marepuana ONUCHIBATH LEIIBIE BHIPAXKEHHUS.
KonTtposbHast padora Ne 1 1
Dopmynuposams onpeneIeHue TMHEHHOro ypaBHeHUs. PemiaTts uHeliHoe
ypaBHEHUE B o011eM Buie. IHTepnipeTnpoBaTh ypaBHEHNE KaK MAaTEMaTHUECKYIO
MOJIeJTh peanbHON cuTyanuu. ONUChIBaTh CXEMY PEIIeHUs] TEKCTOBOW 3a/1auH,
[IPUMEHSATH €€ I pELICHUs 3a1a4
I'naea 2 52
Ilenble BhIpaKeHUs
Tema 2.1. Toxcoecmea. Cmenenv u ceoiicmea 8 DopMynHpOBaTH:
cmeneHu. onpeoeneHus: TOXKIAECTBEHHO PAaBHBIX BbIPaXXEHHM, TOKIECTBA, CTEIICHH C
4 TOKAECTBEHHO PaBHbIE 2 HATypaJIbHBIM MOKa3aTeNieM, OJHOWIeHa, CTAHJaPTHOTO BUa OJHOYICHA,
Bopaskenns. ToKIeCTBa Kod(uIIMeHTa OJHOWIEHA, CTEIIEHU OJTHOYJIEHa, MHOTOUJIEHA, CTEIIEHH
MHOTOYJICHA,
5 CreneHs ¢ naTypaibHEM 3 ceoticmea: CTETIEHU C HAaTYpaJbHBIM [TOKa3aTeIeM, 3HaKa CTEIEHU;
[loxasatesnem npasuna: 0Ka3aTeNbCTBA TOKAECTB, YMHOXKEHHS OJJHOUWIEHA HA MHOTOUJIEH,
6 CBOliCTBa CTENIEHH C HATYpaJIbHBIM 3

I1OKa3aTcjIeM

YMHOXCHHA MHOI'OYJICHOB.
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Tema 2.2. Oonounenvi. Muozounernoi.
Croorcenue u eéplyumanue MHOZ041€HO06

/[oka3vbl6ams CBOICTBA CTENIEHU C HATYypaIbHBIM MTOKa3aTeneM. 3aluchIBaTh U
TOKa3bIBaTh (POPMYJIbL: IPOU3BEACHUS CYMMbI M Pa3HOCTH JIBYX BBIPa)KEHUM,

Pa3HOCTH KBaJpaTOB BYX BBIPAXKEHUI, KBajjpaTa CyMMbI U KBaJpaTa pa3HOCTU
NIBYX BBIPa)KEHUH, CYMMBbI KyOOB U Pa3HOCTU KYOOB JIBYX BBIPaXKECHHIA.

Bviuucaams 3Ha4YCHUE BBIPAKEHUHN ¢ IIepeMEHHbIMU. [IpuMeHsaTh CBOMCTBA
CTENEHU JUIsl TpeoOpa30oBaHus BbIpaKeHUH. BhINONHATE yMHOXKEHHE

OJHOYJICHOB M BO3BCACHNUEC OJHOYJICHA B CTCIICHD. HpI/IBOI[I/ITb OJHOYJICH K

CTaHAAPTHOMY BHOY. 3anuceIBaTh MHOTOYJICH B CTaHAApTHOM BUIE, OIPCACIIATH
CTCIICHb MHOI'OYJICHA. HpeO6pa3OBBIBaTb MMPOU3BCACHUC OJHOYJICHA U
MHOI'O4JICHA, CYMMBbI, pa3HOCTH, IIPOU3BEACHHUA ABYX MHOI'OYJICHOB B
MHOTI'O4JICH. BBITIOIHATE Pa3JI0KECHUC MHOI'OYWICHA HAa MHOXHUTCIIN crocoboM

BBIHECEHUS 0011Ero MHOXKHUTEIS 32 CKOOKH, ClIOCOO0M TPYIIITUPOBKH, 110
dbopmyaM COKpaIIEHHOTO YMHOKEHUS U C IPUMEHEHUEM HECKOJIbKHUX

crioco0oB. Mcnons30Bath YKa3aHHBIC Hp606pa3OBaHI/IH B IIPOLECCC PCIICHUA
ypaBHeHHﬁ, J0Ka3aTcibCTBa YTBep)K[[eHI/If/'I, PEeIICHUA TCKCTOBBIX 3a1a4

7 O IHOYICHEI 2
8 MHOTO4JICHBI 1
9 CJ10’)KeHHE U BEIYUTAHHE
MHOTOYJICHOB
KonTponbHas padota Ne 2 1
Tema 2.3. Ymuoorrcenue oonounena Ha 8
00HOUIeH, YMHOJICEHUE MHOZ0YICHA HA
IMHOZOUIeH
10 'YMHOKEHUE OJHOUIICHA Ha 4
MHOTOYJICH
11 'YMHOKECHIE MHOTOYJICHA Ha 4
MHoroujaeH
Tema 2.4. Paznooscenue mMHozouiena Ha 7
MHOMCUmMeeu
12 PaznoxeHre MHOTOYICHOB Ha 3
MHOKHUTEIIH. BeiHeceHHne o011ero
MHOXKUTEIIS 32 CKOOKH
13 3
PaznoxeHne MHOTOYICHOB Ha
MHOKUTEIH. MeTo 1 TpyNImupOBKU
KontpomnbHas padora Ne 3 1
Tema 2.5. Ilpouseeoenue paznocmu u cymmol 13
06yx evipaxcenuil. Keaopam paznocmu u
Keaopam cymmul 08yX 6bIpANCEHU
14 3

HpOI/ISBC,Z[CHI/Ie Pa3HOCTU U CYMMBbI

JIBYX BBIPQKEHUU
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15 Pa3HOCTh KBaIpaToOB IBYX 2
BbIPAXKECHUI
16 KBazpar cymMmmbl U KBapar 4
Pa3HOCTU JIBYX BBIPAKECHHI
17 [IpeoOpazoBanrie MHOTOUJICHA B 3
KBaJIpaT CyMMbI WJIM PA3HOCTH JIBYX
BBIPAKCHUI
KonTtposbHast pabota Ne 4 1
Tema 2.6. Cymma u paznocmo Ky006 08yx 9
sviparicenuit. Ilpumenenue ghopmyn
COKPAUW{EHHO20 YMHOMCEHUS
18 CyMMa 1 pa3HOCTb KyOOB JIBYX 2
BBIPLKEHUMN
19 [IprMeHeHre pa3IuYHbIX CI0CO00B 4
pa3’I0XKEeHUs] MHOTOWICHA Ha
MHOXHTEITH
[loBTOpEHME U cHCTEMAaTHU3ALUS 2
yueOHOro Marepuana
KonTponbHas padorta Ne 5 1
I'naga 3 12
DOyHKIUH
20 CBsI31 MEX1y BETMYMHAMM. 2 [ Ipusooums IpUMEpHI 3aBUCUMOCTEN MEX Ty BeTuuynHaMu. Paznuuate cpenu
DyHKIHS 3aBUCUMOCTEH (DyHKIIMOHAIbHbIE 3aBUCMOCTH.
21 CniocoObl 3a1anus QyHKIUN 2
Onucvieams nouamusl. 3aBUCUMON U HE3aBUCUMOM NepeMeHHbIX, (PYHKINH,
22 ['paduk Gyakmm 2 . 6
apryMeHTa (yHKIMH; criocoObl 3afaHus GyHKuuu. GopMyarpoBarthb
23 Tuneitnas byHKIws, 6 rpaduK i 4 onpezeneHus: o0aacTu OTIpeieNeHus byHKINH, v06nacm 3HaYeHUHN QyHKINH,
N rpaduka GyHKINHU, TUHEHHOW (QYHKIIMU, TPSAMON MPOTIOPLHOHATBHOCTH.
[loBTOpEHNE ¥ CHCTEMATH3ALU 1 Buiuuciamos 3naueHue GyHKIUH 110 33IaHHOMY 3HAYCHHUIO apTyMEHTa.
y4e0HOro MaTepHana CocTtaBisaTh TabMuUIbl 3HaUeHUH QyHKIMU. CTPOUTh rpaduK GYHKUIUH, 3aJTaHHON
KonTponbHas padota Ne 6 1 TabnuaHo. [1o rpaduky QyHKIMY, SIBASIOMIEHCS MOJCITBIO
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peaNbHOro NpoLEecca, ONPEAEIATh XapaKTEPUCTUKH 3TOrO nporecca. CTpOUTh
rpaduk TuHEHHOW QYHKIIUU U MPSIMOU MPOMOPIHOHATBHOCTH. OMUCHIBATH
CBOMCTBA ATUX QYHKITUN

I'naea 4
CucreMbl JTUHEHHBIX YPAaBHEHUI ¢ IByMS 19
nepeMeHHbIMHU
24 2 [ Ipusooums npumepol: ypaBHEHUS C IByMsI IEpEMEHHBIMU; TUHEITHOTO
'YpaBHEHUS C ABYMS IEPEMEHHBIMU YpaBHEHHUS C ABYMS NIEPEMEHHBIMU; CUCTEMBI JIBYX JTUHEHHBIX YpaBHEHUN C
25 JIuneliHoe ypaBHEHHE C IBYMS 3 IBYMsI IEPEMEHHBIMU; PEATILHBIX IIPOLIECCOB, ISl KOTOPBIX YPABHEHUE C ABYMS
[EPEMEHHBIMH U €T0 IpaduK [IEPEMEHHBIMU WJIM CUCTEMA YPaBHEHUH ¢ ABYMS MEPEMEHHBIMU SBIISIFOTCA
- MaTeMaTHYECKUMHU MOJACTISIMH.
26 CucTeMbl ypaBHEHHH ABYMA 3 OnpenensTs, ABISAETCA JIM IIapa YUCeNl pellieHUeM JaHHOTO YpaBHEHUs C ABYMS
nepeMeHHbIMH. | paduueckuii IepeMEHHBIMIL.
METOJ1 PELLICHUS CHCTEMBL IBYX Dopmynuposams :
JIMHCHHBIX YPAaBHCHUH € ABYMS onpedenenus: PENICHUs YPABHEHHS C IBYMs IEPEMEHHBIMH; YTO 3HAYMT PEIIUTh
[1ICPCMCHHbLIMU ypaBHEHHUE C JBYyMs IIEPEMEHHBIMHU; IpaduKa ypaBHEHHUS C ABYMS II€PEMEHHBIMMU;
27 5 2 JTMHEWHOTO YPaBHEHUS C IByMs IEPEMEHHBIMH; PEIIEHUS CUCTEMbI YpaBHEHUII ¢
Pemenue CHCTEM JIHCHHBIX JBYMS TepeMEHHBIMH;
YPABHCHUH MCTOZOM MOACTaHOBKH c6olicmea ypaBHEHUM C IBYyMsI IEPEMEHHBIMH
28 Pemenue cucrem JIMHEHHBIX 3
YPaBHEHUH METOJIOM CIIOKCHHUS Onucviéams: cBOMCTBA rpaduKa JUHEHHOTO ypaBHEHHS B 3aBUCUMOCTH OT
29 Pemenne 3a1a4 ¢ HOMOLIBIO 2 3HAYCHUU E(OB(i)(l)I/IIII/IeHTOB, rpaduyecKuil METOJ] pEeLIeHHs] CUCTEMBI IBYX
CHCTEM JTMHEHHBIX ypaBHEHHIT YPABHEHHH C IBYMsl EPEMEHHBIMH, METOJ| IOJICTAHOBKH 1 METOJL CIOKEHUS /1
PELICHHs CUCTEMBI JIBYX JINHEHHBIX YpaBHEHUI
[ToBTOpEHME U CHCTEMATH3AIUS 1 C .
mpoums TpapyK JIMHEHHOTO ypaBHEHUs C ABYMS IIEpEMEHHbIMU. PemmaTs
yueOHoro Matepuana CHCTEMBI JIBYX JTMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU.
KonTposbhas pabora Ne 7 1 Peuiamp TEKCTOBBIE 33/1a491, B KOTOPHIX CHCTEMA JIBYX JIMHENHBIX yPABHEHHI C
IBYMsI IEPEMEHHBIMU SIBJISIETCSI MATEMAaTUYECKOW MOJIETIBIO PEAIbHOTO Mpoliecca,
U MHTEPIIPETUPOBATh PE3YIbTAT PEIICHUS CUCTEMBI
IloBTOpEHME U cucTeMaTH3anust y4eOHOIo 4

MarepuaJja
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YnpaxxHeHus 1711 MOBTOPEHMS Kypca 7 Kiacca

Torosast KOHTpOJIbHAs paboTa

TemaTnueckoe niiaHupoBanue. Ajreopa 8
3 yaca B Heje10, Bcero 102 yaca

Homep KounyecTBo | XapakTepUCTHKA OCHOBHBIX BHIO0B /IeITEJILHOCTH YUeHUKA ( HA YPOBHE
Conep:kanue y4eOHOro MaTepuaa . .
naparpada 4acoB Y4eOHBIX J1eiicTBHIi)
I'naBa 1 PauuonajibHble BbIpa:KeHUs! 44
Tema 1.1. Payuonanvuvie opoou. Cnoxcenue u 15 \Pacno3nasams 1eNble pallMOHAIbHBIE BRIPAKEHUS, TPOOHBIE pallUOHATIBHBIC
GbluUmMAaHUE PAUYUOHATIbHBIX OPODell BBIPAKEHM S, IPUBOJIUTH IPUMEPHI TAKUX BBIPAXKEHUI.
1 PaunonanbHble 1pobu 2
Dopmyauposamo.:
2 OCHOBHOE CBOMCTBO pallMOHAIBHOM 3 onpeoeneHus: pallMOHAILHOTO BBIPAXKEHUS, JOMYCTUMbIX 3HAUYCHUN
npobu [IEPEMEHHOM, TOXKIECTBEHHO PABHBIX BBIPAKEHUM, TOXKIECTBA,
3 CI10)KCHHE U BEIYUTAHNE PALHOHAIBHBIX 3 PaBHOCWJIbHBIX YPaBHEHUH, pallUOHATIBHOTO YPABHEHMSI, CTETIEHH C HYJIEBBIM
poGeii ¢ OMHAKOBBIMU 3HAMEHATEISIMI [T0Ka3aTeJIEM, CTEIIEHH C LEIbIM OTPULATEIbHBIM [T0KA3ATENEM,
CTaHJapTHOTO BUJIA YKcia, 0OpaTHON MPOMOPIIMOHATEHOCTH;
c60ticmea; OCHOBHOE CBOMCTBO pallMOHAILHOM Ipodu, cBoiicTBa cTenenu fc
4 Ci0)k€HUE U BBIUNTAHUE PAlMOHAIBHBIX 6 [[eJTbIM TIOKa3aTelleM, YpaBHEeHUH, QyHKIUU y = -;
NpoOEH ¢ pa3sHBIMU 3HAMEHATEIISAM npasuia: CoKEHUs, BBIMUTAHUS, YMHOXKEHHSI, IENCHUs JpoOeii, BO3BEICHUS
TpOOM B CTEIIEHB; YCIOBHE PABEHCTBA APOOHU HYJIIO.
KonrtpomnbHas padora Ne 1 1 .
0KA3b16amMb CBOMCTBA CTENIEHU C LIEJIBIM NTOKA3aTeIEM.
Tema 1.2. Ymnoowcenue u oenenue payuoHanbHbix 12
svipasicenuii. Torcoecmeennvie npeodpazoeanus Onucvieamsb rpapuuecKuii METOJT PEeLLICHUS] YpaBHEHUI ¢ OIHON MepeMEHHOM.
PAUUOHATILHBLX 6LIPAICCHUTL
[ IpumeHnsamb OCHOBHOE CBOMCTBO PALlMOHAIBHON IpoOU Al COKpaIleHHs
5 'YMHOXEHUE U JeJIEHHE palliOHAIbHBIX 4 p pan P a patl
pobeii. Bo3enenue panmoHaabHbIX
npobeii B cTeneHb
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ToxecTBeHHbIE TPeoOpa3oBaHuUs
paIMOHATILHBIX BBIPAKCHUH

1 TIpeoOpa3oBaHms IPOOCH.
[IpuBOaMTEL ApOOH K HOBOMY (00IIEMY) 3HaMeHaTe 0. Haxonuts cymmy,

Pa3HOCTh, TPOU3BEICHNE U YaCTHOE AP0Oeii. BBIMOTHATE TOXKIECTBEHHBIC

KonrtpomnbHas padora Ne2 1
peoOpa3oBaHus PaIlMOHATEHBIX BBIPAKCHUH.
Tema 1.3. Payuonanshsie ypasnenus. Cmenens c 17 Pewiamb ypaBHEHMS C TIEPEMEHHOM B 3HAMEHATEINE JPOOH.
uenvim nokazamenem. Oynkyua 'y ~~
[PUMeHsIMb CBOMCTBA CTETICHH C IISITBIM TI0Ka3aTeeM s PeoOpa3oBaHMsI
7 PaBHOCHIIBHBIC YpaBHEHUS 3 BBIPAYKCHMIA.
ParroHabHbIC YpaBHEHUS
8 CTeneHb C LeJIbIM OTPHLATENLHBIM 4 3anucvieams 4ucIa B CTAHIAPTHOM BUJIC.
rokazaresieM «
9 CBOWCTBA CTEIICHH C TIEJIBIM 5 \Bvinonnsams MOCTPOCHHE U YTeHHE Tpaduka QyHKINU y = -
rokazaresieM
10 K 4
DynHkIuMs y = - u ee rpadux
KonTponbHas padora Ne3 1
I'naga 2 25
KBaaparnbie kopHu. JlelicTBUTEILHbIE YN CJIA
Tema 2.1. @yukyun 'y = X*u eé cpaghux. 6 Onucvléamy: TIOHATHE MHOXKECTBA, JIEMEHTA MHOXKECTBA, CITIOCOOBI 3aaHus
Apugpmemuueckuit Keaopamuuolii KOPeHb MHO>KECTB; MHOKECTBO HATypaJbHBIX YHCEN, MHOKECTBO IIETBIX YHUCE,
MHOKECTBO PAIlMOHATLHBIX YHACEN, MHOKECTBO JICHCTBUTEIBHBIX YUCEI U
11 OynKIws Y = X° 1 eé rpadux 3 CBSI3M MEKIY dTHMH YUCIIOBBIMA MHOKECTBAMU; CBSI3b MEXKTY
0ECKOHEYHBIMU JIECATHYHBIMU JIPOOSIMH U PAIlHOHATLHBIMH,
12 3 MPPALMOHATIEHBIMU YU CIIAMH.
KBazpaTHbIE KOPHHU.
ApudmeTnueckuil KBapaTHbIM KOPEHb Pacnosnasams palioHATLHBIC U UppaIlOHaTbHBIE Yncia. [IpuBoIuTh
Tema 2.2. Muoaicecmeo. Iloomnorncecmeo. Hucnosvie 6 [IPUMCPBI pAIlHOHATIBHBIX TUCET 1 NPPAMOHATIBHBIX TUCEIL.
IMHOMCeCmea . . . .
13 T T ———————— 5 3anucvieams ¢ TOMOIIBIO (OPMYJT CBOMCTBA JCHCTBHI C JCHCTBUTEILHBIMH
YHCIIAMHU.
14 [logmHoxecTBO. Onepanuu Haj 2
MHO>KECTBAMU Dopmynuposamo:
15 UucnoBble MHOXKECTBA 2
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Tema 2.3. Ceoiicmea keaopamnozo kopua. Oyukyus 13 onpeoeneHus: KBaJpaTHOTO KOPHS U3 YKCIa, apu(METHIECKOrO KBaApaTHOTO
v = Xx u eé zpagux KOpHSI U3 YMCJIa, PABHBIX MHOYKECTB, IIOJMHOXKECTBA, I€PECEUCHUS
16 CroiicTBa apHOMETHICCKOT0 2 MHOXECTB, 00bEJMHEHUSI MHOYKECTB;
KBaJIPATHOTO KOPHSI . . )
ceoticmea: GyHKIMH Y = X°, apu(MeTU4ecKoro KBapaTHOTo KOPHS,
17 TosxnecTBeHHBIC TPeoOpa3OBaAHUS 5
BBIPAXKCHUI, COIep KAIUX KBAJpaTHbIC (byHKiH y=Xx.
KOpHU
/[oka3vlieams cBOICTBA apU(METHUECKOTO KBAIPATHOT'O KOPHSI.
18 DyHKIUS Y = T/X U ee rpaduk 3
Cmpoumw rpaduku GQyHKIHUN Y = X2 u y=Xx.
KonTponbHas padota Ned 1
[ Ipumenamo OHATHE apUPMETHUECKOTO KBaIPATHOTO KOPHS JIsI
BBIYMCIICHUS] 3HAUEHU I BBIPAKEHUM.
Ynpowamy BeIpaxenus, cogepxaiine apudMeTnyecKkue KBaapaTHble KOPHU.
Pemars ypaBHeHus. CpaBHUBATh 3HAYEHUSI BbIPAKEHUH.
BIOTHATE IpeoOpa3oBaHUE BHIPAKEHUN C MPUMEHEHHEM BBIHECECHUS
MHO>KUTENS U3-T10]] 3HAKa KOPHS, BHECEHUSI MHOYKHUTEIS 110]1 3HaK KOPHSI.
BEIOTHATE OCBOOOXKACHHE OT UPPALIMOHAIBHOCTH B 3HAMEHATeNe Ipoodu,
aHaJIM3 COOTHOIICHUN MEXKY YMCIOBBIMU MHOXKECTBAMU U UX AJIEMEHTaMU
26
I'naBa 3 KBagpaTrHble ypaBHeHuUs1
Tema 3.1. Keaopammnwie ypasnenun. @opmyna Kopheii 11 \Pacnosnasams 1 IPUBOINUTE IPUMEPBI KBaIPaTHBIX YPABHEHUN PA3IIMUHBIX
Keaopamnozo ypasnenus. Teopema Buema BUJI0B (ITOJIHBIX, HETIOJTHBIX, IPUBEAEHHBIX ), KBaJPATHBIX TPEXUICHOB.
19 KBazpatHbie ypaBHeHus. Peienue 3 Onucvieamsb B OOIIEM BUJIE PEIICHUE HETIOTHBIX KBAIPATHBIX YPaBHEHUH.
HETIOJTHBIX KBAJIPATHBIX YPaBHEHUI
Dopmynuposams:
20 Dopmya KOpHEN KBapaTHOTO 4 onpeoeneHus:
ypaBHEHUS YpaBHEHUS MIEPBOM CTENEHU, KBaIpaTHOTO YPaBHEHHMSI; KBaAPATHOTO
21 Teopema Buera 3 TpEXWICHA, JUCKPUMHUHAHTA KBAIPATHOTO YPABHEHUS U KBaJIPATHOTO

KonrtpomnbHas padora Ne 5

TpEXUWIeHa, KOPHS KBaJIpaTHOTO TPEXUWIeHa; OUKBAPAaTHOTO YPaBHEHUS;
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Tema 3.2. Keaopamuwtii mpéxunen. Payuonanvnoie

15

ce0ticmea KBaJIpaTHOTO TPEXUIICHA;

ypasnenus
22 KBanpaTHbIil TpEXUIIEH 3 .
meopemy Bueta u o6paTHyo el Teopemy.
23 Pemenre ypaBHEHUH, CBOISIIIIMXCS K 5 .
3amuchIBaTh M IOKa3bIBaTh GOPMYITy KOPHEH KBAJAPaTHOTO YPABHECHHUS.
KBaJIPATHBIM YPaBHEHUSIM 2
lccnenoBaTh KOMYECTBO KOpPHEH KBaJIPaTHOTO yPaBHEHUS B 3aBUCHMOCTH
24 PanrioHanbHbIC YpaBHEHHS Kak 6 OT 3HaKa €ro IUCKpUMHHAHTA.
MaTEeMATHYECKHUE MOJICITH PEATbHBIX
cuTyaruit /[oka3vieams meopemoi: Buera (mpsiMmyto 1 00paTHYIO), O pa3ioKeHUU
KBAJIPATHOTO TPEXWICHA HA MHOXKHUTEIH, O CBOWCTBE KBAaJPATHOTO TPEXUIICHA
KonrposnbHas pabora Ne 6 1 C OTPHUIIATEIbHBIM JTUCKPUMHUHAHTOM.
Onucvieams Ha IPEMEPaAX METOJI 3aMEHBI IIEPEMEHHOM IS PEIICHUS
YPaBHEHUU.
\Haxooums KOpHU KBaJIPaTHBIX YPaBHEHUHN Pa3IMIHBIX BUIOB. [I[pUMEHSTH
TeopeMy Buera u oOparHyto eit Teopemy. BBIMOTHATH paznokeHue
KBaJIPATHOTO TPEXWICHA HA MHOKHTETH. HaxoMuTh KOpHU ypaBHEHUH,
KOTOpBIE CBOASTCS K KBaApaTHBIM. COCTaBISITh KBaipaTHbIE ypPaBHEHUS U
YPaBHEHHUS, CBOJISIIUECS K KBaIPATHBIM, SIBJISFOIIACCS MAaTeMAaTHIECKUMU
MOJICTISIMU PEANbHBIX CUTYyalUl
IloBTOpEeHUE U cUCTEMATH3AIUS YIeOHOTO 7
MaTepuasa
YrpaxHeHus 1715 TOBTOPEHUs Kypca 8 6
KJacca
KonTponbHas padota Ne 7 1
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TemaTnueckoe niiaHupoBanue. Ajreopa 9
3 yaca B HeaeJ10, Bcero 102 yaca

Homep XapakTeprcTHKAa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH YYeHHKa ( HA
Copepxanue yyeoHoro marepuana (KoauvecrBo yacos N .
naparpadga YPOBHe YUeOHBIX JeiicTBUIA)
IloBTOpenue kypca 8 kiaacca 3
I'nasa 1. HepaBeHcTBa
21
1 UucnoBble HEpaBEHCTBA 3 PacriozHaBaTh ¥ IPUBOAUTDH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB
C IEPEMEHHBIMU, JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM, JBOMHBIX
2 (OCHOBHBIE CBOICTBA YMCIIOBBIX 2 HepaBeHCTB. DOPMyYIMPOBATh: ONPEIEICHHS: CPABHEHUS JIBYX YUCE,
HEPaBEHCTB pelIeHUs] HEPaBEHCTBA C OJIHOW NTEPEMEHHOM, paBHOCUIIbHBIX HEPABEHCTB,
pEIIEeHUs] CUCTEMBI HEPABEHCTB € OJIHOM NepEMEHHOM, 001acTu
3 CnoxeHue 1 YMHOKEHUE YHCIIOBbBIX 4 OIPECIICHNUS BBIPAKCHMSI; CBOWCTBA YHCIOBBIX HEPABEHCTB, CIIOKEHUS U
HepaBeHCTB. OLieHNBaHUE 3HAYEHUS YMHOKEHHS YNCIOBBIX HEpaBeHCTB /0Kka3bIBaTh: CBOWCTBA YMCIOBBIX
BBIPAXKECHUS HEPABEHCTB, TEOPEMBI O CJIOKEHUU U YMHOKEHUU YHUCIIOBBIX HEPABEHCTB.
Pemarh TMHEIHBIE HEPABEHCTBA. 3alIUChIBATh PEIICHNs HEPABEHCTB U UX
4 5 CHCTEM B BH/JIE YHCIIOBBIX IIPOMEXKYTKOB, 00bETUHEHUS, IEPECEUCHUS
Periienue HEPaBCHCTB C O, I[HOI71 YN CJIOBBIX ITPOMCIKYTKOB. Pemartns CUCTCMY HCPABCHCTB C O,[[HOI>'I
epeMEHHON. YnCI0BbIE IPOMEKYTKU nepeMeHHol. OLleHnBaTh 3HaUeHNe BhIpaskeHus. 1300paxars Ha
5 CucTeMBbl JIMHEHHBIX HEPABEHCTB C 6 KOOp,Z[PIHB.THOfI HpHMOﬁ 3aJaHHbIC HCPABCHCTBAMHA YUCJIOBLIC
OJIHOW ITEPEMEHHOMN [TPOMEKYTKH
6 KontposabHas padora Ne 1 1
I'naga 2
KBaapaTnunas pyHkuus 32
7 [loBTOpEHME U pacIlIMpPEHHUE CBEIEHUI O
byHKIIHH 3
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Homep KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA ( HA
Conep:kanue y4eOHOT0 MaTepuaJia . .
naparpada 4acoB yYpOBHe y4eOHbIX el cTBHIl)
8 CBoiicTBa QyHKIUH 3 OmnuceIBaTh NOHATHE QYHKIMU KaK MPaBUiIa, YCTAaHABIMBAIOILIETO CBSI3b
MEKTy DJIEMEHTaMU JIBYX MHOXKeCTB. DOpMYyIUpPOBaTh: ONPEACTICHHS:
9 Kak nmoctpouts rpaguk GyHKIUHN ) = 2 HYJ1s1 QYHKIUH; TPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA (DYHKIMU; (QYHKIIUH,
kf(x), ecnu u3BecTeH rpadguk GyHKIUH BO3pacTaroleil (yObIBaroIeil) Ha MHOXKECTBE; KBAIPATUIHON (DYHKIIHH;
V=1(x) KBaJpaTHOTO HEPABEHCTBA; CBOIMCTBA KBAIPaTHYHON (PYHKIIMU; IpaBUiIa
OCTpOeHUsI rpaKOB PYHKIMH ¢ TOMOILIBIO TpeoOpa3oBanuii Buaa f(Xx)
10 Kak mmoctpouTs rpadpuku QyHKIMHA y = 4 N Ax)+a;x) M F(X + a); F(X)  k£(x).CtponTts rpadukn GyHKIHIL
f(x) + b romo1ibio npeodpasosanuii Buaa f(x) ~ f(x)+ a;1'(x) » f(x + a); f(x) *
A 9y
u y = f(x + ), ecimu u3BeCTEH rpaduK K X).CTpOI/ITB“Fpa(l)I/IK KBaIpaTUYHOMN (1)YHKLVII/II/I HoO rpaduxy
bysxm v = 1(X) KBaJPaTUYHON (DYHKIMH OIUCHIBATh €€ CBOICTBA. ONKICHIBATH
CXEMaTHYHOE PACIOI0KEHHE TapaboIIbl OTHOCUTEIBHO OCH a0CIHCC B
11 Kpanparuunas GyHkuus, e€ rpaguk u 6 3aBUCHMOCTH OT 3HaKa cTapiero kodgQuimenTa nu TMCKpUMHHAHTA
CBOICTBA COOTBETCTBYIOIIETO KBAIPATHOTO TpEXuiieHa. PemaTs kBagpaTHbie
HEpPaBEHCTBA, HCIIOIb3Ys CXEMY PacIoI0KEHUs Mapadobl OTHOCHTEIBEHO
KonTponpHas padota Ne 2 1 ocu abcice. OnMUckIBaTh rpauuecKuii METOJT PEIICHHUS CHCTEMBI JIBYX
YPaBHEHHH € IByMsI IEPEMEHHBIMHU, METO/]] IOJCTAaHOBKH U METO/
12 Peiienue KBaJpaTHbIX HEPABEHCTB 6 CJIOKCHUA IJI pCIICHUA CUCTCMBI IBYX ypaBHeHI/IP'I C IByMA
[EepEMEHHBIMH, OJTHO U3 KOTOPBIX HE SABJSAETCS JIMHEHHBIM. Perars
13 CHCTeMbl ypaBHEHHIA C ABYMSI 6 TEKCTOBBIE 33]1a4, B KOTOPBIX CUCTEMA JABYX YPaBHEHHIA C IBYMsI
[epeMeHHBIMH [EePEMEHHBIMHU SIBIISIETCS MAaTEMaTHUYECKOM MOJIENbIO PeabHOTO
14 KontponbHas pabora Ne3 1 nporecca, U MHTEPIPETHPOBAThH PE3YJIbTAT PEIICHHS CHCTEMBI
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Homep
naparpaga

Conep:kanue y4eOHOT0 MaTepuaJia

KonuecTBO
JacoB

XapaKTepuCcTHKA OCHOBHBIX BH/I0B JeSITeIbHOCTH YYEHHKA
( Ha ypoBHe y4eOHBIX AelicTBHI)

I'nagéa 3
DJIeMeHTHI MPUKJIATHON MAaTEeMATHKHU 21
15 MaTteMaTH4ecKoe MOJACIIUPOBAHNE 3
[ [puBOANTH IPUMEPHI: MATEMAaTHYECKUX MOJICNICH PEaIbHBIX CUTYAIIHH;
16 [IporicHTHBIE pacuEThl 3 MPUKJIAHBIX 33]1a4; TPUOIMKEHHBIX BEJIMYMH; UCIIOIH30BAHUS
KOMOMHATOPHBIX [IPABUJI CyMMBbI U IIPOU3BECHUS; CTy4alfHbIX COOBITUH,
17 [ [puO>xEHHBIC BEIYUCIICHUS 2 BKJIFOYAs JIOCTOBEPHBIE U HEBO3MOKHBIE COOBITHS; OTIBITOB C
PAaBHOBEPOSTHBIMH MCXOAaMH; IIPEICTABIICHHUS CTATUCTHYECKUX JTAHHBIX
18 OCHOBHEIE IPaBHIa KOMOMHATOPUKH 3 B BU/JIC TaOJHII, TUarpamMmm, rpauKoB; UCIIOIH30BAHMS BEPOSTHOCTHBIX
CBOICTB OKPY>KaIOLIUX SIBICHUH.
19 YactoTa 1 BEpOSITHOCTD Cnyqaf/'lHoro 2 q)OpMYJII/IpOBaTI)I OIpeAcICHU: a0COIFOTHON IOTPEIIHOCTH,
COOBITHS OTHOCHTEJILHON MOTPEITHOCTH, JOCTOBEPHOT'O COOBITHS, HEBO3MOXKHOTO
COOBITHS; KITACCHUECKOE OIPEICIICHUE BEPOSTHOCTH; IIpaBuiIa;
20 Knaccuueckoe omnpeneneHue 3 KOM6I/IHaTOpHOG IMpaBUJIO CYMMBI, KOM6I/IHaTOpHOG IIpaBUJIO
BEPOSATHOCTH nponsBeeHrs. ONUCHIBATE ATAIBI PEIICHHSI MPUKIIAIHOMN 3a1a49H.
[TosICHATH U 3aMKUChIBAaTH POPMYIY CIOKHBIX MPOIEHTOB. [IpoBoINTH
21 HauabHble CBEIEHUS O CTATHCTHKE 4 MPOIIEHTHBIC PACYETHI C UCTIOIH30BAHUEM CIIOKHBIX MTPOIEHTOB.
HaxoauTh TOYHOCTH MPUOIMKEHUS 110 TabIuIe NPUOTHKEHHBIX
3HAYCHUH BEIMYUHBI. VICIIOMh30BaTh pa3IuIHbIC (OPMBI 3AIMHCH
KoHTposbHas paGota Ne 4 1 MpUOIIKEHHOTO 3HAYCHUS BeTUYUHbI. OlleHnBaTh TPUOIIKEHHOE

3HA4YECHHE BEJIMYMHBI .I[pOBOAUTH OIBITHI CO CIIy4allHBIMU UCXOJaMHU.
[TosicHATH U 3aMUCBIBaTh (POPMYITY HaX0XKJIEHHS YaCTOTHI CIIy4aiHOTO
coObITHsI. ONMUCHIBaTh CTATUCTHYECKYIO OLIEHKY BEPOSITHOCTH
ciydaitHOro coObITH. HaXoauTh BEpOSITHOCTD CITy4yaitHOro COOBITHS B
OIBITAX C PABHOBEPOATHBIMHU UCXOJIAMH.

OnuchIBaTh ATAIBI CTATUCTHYECKOTO uccieaoBanus. OhopMiiTh

H(pOpMalKIO B BUJIE TaOIHI] U JHarpaMM.
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Homep KounyecTBo | XapakTepUCTHKA OCHOBHBIX BHI0B /IeITEJILHOCTH YUeHUKA ( HA YPOBHE
Conep:kanue y4eOHOIro MaTepuaa . .
naparpada 4acoB yueOHBIX J1eiicTBHI)
3Biiekath nHMOpMaLUIo U3 TaduIl U AuarpaMm. HaxoauTs u npuBoIUTh
[IPUMEPHI UCIIOIH30BAHUS CTATUCTUYECKUX XaPAKTEPUCTUK COBOKYITHOCTH
TAaHHBIX: CpeJHee 3HauUeHUe, MOJia, pa3Max, MeJiiaHa BHIOOPKHU
I'naea 4
UYmncioBbIE N0CJ€10BATEIbHOCTH 21
22 YucIIoBbBIE ITOCIEN0BATEIBHOCTH 2
[ IpuBOAUTE IPUMEPBHI: ITOCIIEOBATEIBHOCTEN; YACIOBBIX
23 ApudmeTrndeckas mporpeccus 4 MOCIIe0BATEIbHOCTEN, B YACTHOCTH apu(PMETUUYECKON U T€OMETPUUYECKOM
[IPOTrPECCHUI; NCIOJIBb30BAHMS MTOCIEA0BATEILHOCTEN B PEAIBHOMN )KU3HU;
24 CyMMa N nepBbIX YICHOB 4 3a/1a4, B KOTOPBIX PACCMaTPHUBAIOTCS CYMMBI ¢ OECKOHEUHBIM YUCIIOM
apruMeTUYECKON TPOTPECCUU ciaraeMbIX.ONKUCHIBAaTh: OHITHE MTOCIEA0BATEIBHOCTH, YJIEHA
MOCIIE0BATEIHHOCTH, CIIOCOOBI 3a/IaHUs TIOCIIE0BATEIBHOCTH. BRIUNCIATE
25 ["comMeTpruuecKas IPOrpeccus 3 WICHBI TTOCIIEIOBATEILHOCTH, 3aJaHHON (DOpMYITOi N-To YeHa Win
pexyppeHTHO. DopMynupoBaTh: onpeneaeHus: apupMeTHIecKon
26 CymMa N IepBBIX YJICHOB 3 [IPOIPECCUU, TEOMETPUUECKON MPOrPECCUU; CBOMCTBA YJICHOB
r€OMETPUUYECKON TPOTrPECCUn reOMETPUUYECKON 1 apruMeTHIeCKOl porpeccuii. 3a1aBarhb
apru(PMETUYECKYIO U TEOMETPUUYECKYIO MPOTPECCHUU PEKYPPEHTHO.
27 CymMa GeCKOHeUHO# reOMeTpHYECKOil 4 3anuchIBaTh U MOSCHATH GOPMYIBI 00IIEro uieHa apu(MeTHIecKoi 1
porpeccuu, y KoTopoii | q | <1 reOMETPUYECKON ITPOTPECCU.
3anuchIBaTh M IOKA3bIBaTh: (POPMYIBI CYMMBI N MEPBIX YJICHOB
KoHTposbHas pabota Ne 5 1 apu(pMETHYECKON ¥ TE€OMETPUYECKOH MTPOTrpeccHii; GOPMYJIbI, BBIPAKAIOIINE
CBOWCTBA WICHOB apU(PMETUUECKON U T€OMETPHUECKON ITPpOTrpeccuil.
BbrauciisiTe CyMMy O€CKOHEUHOM T€OMETPHUIECKOM MPOrpeccuu, y KOTopoi | g
| < 1. IlpeacraBnsarh OECKOHEUHBIEC IEPUOAMUECKHE IPOOU B BHIE
0OBIKHOBEHHBIX
YnpaxHeHus 1Ji NOBTOPeHUs Kypca 9 kiacca 4
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