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Pabouas mporpamma mo anredpe st 7-9 KIaccoB COCTaBlI€Ha HA OCHOBE CIIEAYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB:

1.®enepanbHbIil TOCyIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO O0IIEro oOpa3oBaHMUS,
YTBEp)KJICHHBII pUKa3oM MuHucTepcTBa oopa3oBanus u Hayku Poccuiickoit denepanyu ot 17 nexadps
2010 1. Ne 1897 «O6 ytBepxkacHUU (eaepaabHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa
OCHOBHOT0 00111eT0 00pa30BaHUs»

2. ITpuka3 MunucrepcTBa oopazoBanus 1 Hayku Poccutickoit Ne 1644 ot 29 nexabps 2014 r. «O BHeceHUn
W3MEHEHUH B Npuka3 MunucrepcTBa oOpazoBanus U Hayku Poccutickoit @enepamnuu ot 17 nexadbps 2010
r. No 1897 «O06 yTBepX ACHHUU TOCYAapPCTBEHHOTO0 O0OPa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIEro
00pazoBaHUI»Y.

3. IlpumepHasi ocHOBHasi oOpa3oBaTeibHas MPOrpaMMa OCHOBHOTO O0IIEro oOpa3oBaHuUs, OZOOpEHHAS
pemenreM MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit deneparmu ot 08.04.2015 r., IIpotokon Ne
1/15. 4. OcHoBHas 0OpazoBaTeNbHAS TPOrPaMMa OCHOBHOTO 0011ero oopasoanust MAOY rumuazuu 144,
npunstas [lenarornyeckum coBeroM (IIporokon Nel ot 27.08.2015 1.)

HJIaHI/IpyeMbIe Pe3yJdbTaThbl U3YICHUSA yqeﬁﬂoro npeamMera

N3yuenue maremMaTMKU B OCHOBHOM IIKOJE JA€T BO3MOXKHOCTH OOYYalOIMMCS JOCTHUYB CIIEIYIOLIUX
pe3yabTaTOB Pa3BUTHUSL:

JIMYHOCTHBIE pe3yJabTaThbl

* YMEHHE ICHO, TOYHO, IPAMOTHO M3J1araTh CBOM MBICJIH B YCTHOM M TUCbMEHHOU (popMe, TOHUMATh CMBICIT
IIOCTaBJICHHOM 3aJja4M, BEICTPANBATh apPTyMEHTALUIO, IPUBOIUTD IPUMEPBI U KOHTPIIPUMEDPHI;

¢ KPUTUYHOCTb MBIIUICHWA, YMCHUA PACIIO3HABATH JIOTHYCCKHU HCKOPPCKTHBIC BBICKA3bIBAHU A, OTINYATD
THIIOTE3Y OT (aKTa;

* IpEJACTaBICHHE O MAaTEeMaTHYECKON HayKe Kak cdepe 4YenoBeYecKOil NesTeNbHOCTH, 00 JTamax ee
Pa3BHUTHS, O €€ 3HAYUMOCTH JUISl Pa3BUTHS [IMBUIIM3AIIH;

* KPEaTHBHOCTh MBIIUICHNS, MHULIMATHBA, HAXOAYMBOCTh, AKTUBHOCTh TPH PEIICHUH MaTeMaTHYeCKUX
3ajay;

* yMEHHE KOHTPOJIMPOBATH MPOIECC M PE3YJIbTAT Y4eOHO MaTeMaTHYECKOH eI TeIbHOCTH;

* CHOCOOHOCTh K SMOIMOHAIHHOMY BOCIPHUATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad, peHIeHUH,
paccyKXIeHUM.

MeTal’[pe}]MeTHbIe pPe3yJbTaThbl

* YMEHHE BHJIETh MAaTEMaTHUECKYIO 337a4y B KOHTEKCTE MPOOJIEMHOM CUTyalluu B IPYTUX AMCLUILUIMHAX,
B OKPY’KAIOIIEH )KU3HU;

* YMEHHE HaxOJIuUTh B pA3IUYHbIX MCTOYHHKAX HH(MOPMALNIO, HEOOXOAUMYIO JUISl pPELICHUS
MaTeMaTUYeCKUX MpoOjeM, U MPEACTaBIATh €€ B MOHATHOW (hopMe; MPUHHUMATh PEIIEHHE B YCIOBMSX
HEMNOJHOW 1 M30BITOYHOM, TOUHOM 1 BEPOSITHOCTHON MH(OpMaLINK;

* yMEHHE MMOHUMAaTh W HCIOJb30BaTh MaTeMaTHYECKHE CPEJICTBA HArjsAHOCTH (rpaduKH, JuarpaMmmsl,
TaOJIHIIBI, CXEMBI U JAp.) AJIS WIUTFOCTPALMU, HHTEPIIPETALlUH, apTyMEHTAllNH;

* YMEHHUE BBIJIBUTATh TUIIOTE3bI IPH PEIICHUH YYEOHBIX 33/1a4 ¥ IOHUMATh HEOOXOMMOCTh UX ITPOBEPKH;
* YMEHHE NPUMEHSTb HHIYKTUBHBIE M JI€AyKTHUBHBIE CHOCOOBI pACCyXJIEHHH, BHJIETb pPa3IUYHbIC
CTPATETUHU PELICHUS 3a/1a4;

* IIOHMMAHHWE CYIIHOCTH AJITOPUTMHUYECKUX IMPEANUCAHUNA M YMEHHME JEHCTBOBATh B COOTBETCTBHH C
IIPEIIOKEHHBIM AJITOPUTMOM;;



* YMEHHE CaMOCTOSITEJIbHO CTaBUTH II€NH, BBHIOMPATh M CO3AaBaTh AJTOPUTMBI JJISl pEIICHUS Y4eOHBIX
MaTeMaTHYeCKUX Mpodiiem;

* YMEHHE IUIAaHUPOBAaTh M OCYLIECTBISATH JEATEIBHOCTh, HANpaBICHHYIO Ha pelIeHHe 3ajad
HCCIIEZI0BATEIbCKOTO XapaKTepa;

* NepBOHAYAJIbHBIC MPECTABICHUS 00 UAESIX M O METOJax MaTeMaTHKU Kak 00 yHHBEPCAJILHOM S3BIKE
HAYKH{ U TEXHUKH, O CPEJICTBE MOJICIIUPOBAHUS SBICHUH U IPOLIECCOB.

IIpenmeTHbIe pe3ybTaThl

BLIlIyCKHI/IK HAY4YMTCHd B 7-9 kaaccax (I[.]'[ﬂ HCI0JIb30BAHUSA B MOBCETHEBHOM KU3HHU U o0ecrneyeHUus
BO3MOKHOCTH YCIICIITHOI'O MPOAOJIXKCHU S 06pa30BaHI/Iﬂ Ha 0a30BOM yp()BHe)

J1eMeHTBI TCOPUHU MHOZKECTB U MaTeMaTH4eCKoil JOrHKHI

e OnepupoBaTb Ha 6a30BOM YpOBHE MOHATUAMHU: MHOXKECTBO, 3JIEMEHT MHOKECTBA, IIOJJMHOXKECTBO,
IIPUHAJIC)KHOCTD;

® 33]1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX JIEMEHTOB;

® HAaxOJUTh IepecevyeHre, 00beIUHEHUE, IOJMHOXKECTBO B IPOCTEHIINX CUTYALUAX;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHATHIMMU: OIIpEesIEHHE, aKCHOMA, TEOPEMa, 10Ka3aTeNbCTBO;

® [IPUBOJAWTH PUMEPBI U KOHTPIPUMEPBI JUIsl IOATBEPKACHUSA CBOUX BBICKA3bIBAHUM.

B noBceqHeBHOM KU3HHU U IPpU H3YYCHUH NPYIUX NPEAMETOB:

® UCIOJB30BaTh TpadUyuecKoe IMPEICTaBICHHNE MHOXKECTB JJISi ONHCAHHS PEAbHBIX IPOLECCOB U
SABJICHUH, TIPY PEIIEHUH 32124 IPYTUX y4EOHBIX NPEAMETOB.

Yucaa

e OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSMHU: HATYPaJIbHOE YUCIIO, LIE€J0€ YUCIIO0, OOBIKHOBEHHAs
Ipo0b, necsTHUYHas JApoOb, CMellaHHas JpoOb, palMOHAJIbHOE YMCIO0, apumeTHuecKuint
KBaJpaTHBIN KOPEHB;

® JCIOJI30BaTh CBOMCTBA YKMCEJI U NTPABUJIA ACWCTBUI IIPU BBIIIOJHEHUHN BBIYHMCICHNN;

® WCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOJHEHNUN BBIUUCICHUN U PEIICHUN
HECJIOKHBIX 3a/1a4;

®  BBIOJIHATH OKPYIJIEHUE PALMOHAIBHBIX YACET B COOTBETCTBUHU C IIPABUIIAMU;

® OILICHMBATh 3HAYECHUE KBAJPATHOIO KOPHS U3 MOJOKUTEIBHOIO LEJIOr0 YHCIIA;

® pACMO3HAaBaTh PAllMOHAIBHBIC U UPPALMOHAIIBHBIE YUCIIA;

® CpaBHUBATh YHCIIA.

B noBceHeBHOM KU3HM M IPH M3YYEHHUH APYTUX NPeIMeTOB:

® OLEHUBATh PE3yJIbTAThl BBIYUCIEHUHN IPU PEIICHUH MPAKTUYECKUX 3a/1a4;

®  BBHINOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYAIHSIX;

®  COCTaBJIATH YUCIIOBBIE BEIPAKEHUS MTPU PEIICHUH PAKTHUYECKUX 33134 U 33J1a4 U3 APYTUX YUeOHbBIX
IIPEMETOB.

ToxnecTBeHHbIE IPe0OPA30BAHUA

e BrimonHATh HECIOXHBIE NMPeoOpa3oBaHMs ISl BHIYUCICHHUS 3HAUYEHUN UYHMCIIOBBIX BBIPAKEHHIH,
COZIepXKAIMX CTENEHU C HaATypaJbHBIM II0KA3aTEIEM, CTEHNEHM C LEIbIM OTPHULATEIbHBIM
MIOKa3aTelleM;



® BBINOJIHATH HECIOXHBIE MPEOOpPa3OBaHUs IENBIX BBIPAKEHUM: PACKPBIBATh CKOOKU, MPHBOIUTH
MOJOOHBIE cllaracMbIe;

® CMOJNB30BaTh (POPMYJIBI COKpPALICHHOTO YMHOXEHHS (KBaJpaT CYMMbI, KBajapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILIEHUS BRIYMCIICHUIN 3HAUYEHUN BBIPAXKCHHUI;

® BBINOJIHATH HECJOXKHBIC MPEOOPa3oBaHUs APOOHO-TMHEHHBIX BBIPAKCHUN UM BBIPAKCHHHA C
KBaJPAaTHBIMU KOPHSIMH.

B noBceqHeBHOM KU3HHU U IpHU U3YYCHUHU APYTUX IIPEAMETOB:

¢ [IOHUMATb CMBICJI 3alIMCHU YHCJIa B CTAHAAPTHOM BHUIC,
® OIICpUpOBATh HaA 0azoBoM YPOBHE IMOHATHUEM «CTaHAApPTHAa 3alliCh YU CJIay.

YpaBHeHUs1 1 HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, ypaBHEHUE,
KOPEHb YpaBHEHUS, PELICHHE ypaBHEHHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPaBEHCTBA;

® [IPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pelaTh JUHEHHbIE HEPABEHCTBA U HECIIOXKHBIE HEPABEHCTBA, CBOASIIMECS K JTMHEHHBIM;

® pelIaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX YPABHEHUIN, HEPABEHCTB;

® [IPOBEPATH, ABJSACTCS JIU IaHHOE YUCIIO PELIEHUEM YpaBHEHUs (HEPABEHCTBA);

e pemiath KBaJpaTHbIC ypaBHEHUS 10 (hopMyIie KOpHEH KBapaTHOTO YpaBHEHHUS;

e 1300pakaTh pPELICHUS HEPABEHCTB U UX CUCTEM Ha YHCIIOBOW MPSIMOH.

B noBceqHeBHOM KU3HHU U IPpU U3YYCHUH APYIUX IIPEAMETOB:

® COCTaBJIATH U pelIaTh JIMHEWHBIC YPABHEHUS IIPU PELICHUH 33/1a4, BOSHUKAIOIIUX B APYTUX
y4eOHBIX IpeaAMeTax.

DOyHKIUHA

e Haxonute 3HaueHue QyHKINU 1O 3aJaHHOMY 3HAaYEHHUIO apTyMEHTa;

® HaXO/AWTh 3HAUEHHE apryMeHTa M0 3aJaHHOMY 3HA4EeHUI0 (QYHKIMM B HECIOXKHBIX
CUTYaLUsX;

®  OmIpeNeNsTh M0JI0KEHUE TOYKU M0 €€ KOOpAUHATAM, KOOPAUHATHI TOUKHU IO €€ MOJI0KEHHUIO
Ha KOOPJMHATHOW MJIOCKOCTH;

e 10 rpaduKy HaXOAWUTh OOJACTh OMNPENENICHUS, MHOKECTBO 3HAUYE€HUMN, HYIH (QYHKIHH,
NPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUs U yObIBaHUS, HanOoOJbIIEe U
HalMEHbIIIee 3HaUeHUs (PyHKIUH;

® CTpOMTH rpadyK JUHEHHON QyHKIMHM;

® [pOBEpATh, ABIAETCA JU JaHHBIM Trpaduk rpadukoM 3anaHHON (GYHKIUU (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUOHAIEHOCTH);

e onpelnensaTh MNPUOMMKEHHBIE 3HAUYEHUS KOOpPAMHAT TOYKHM IepeceueHuss TIpaduKoB
byHKIHU;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSAMH: IOCIIEAOBATENBHOCTh, apH(pMeTHuecKas
IpOrpeccusi, reOMeTpruIecKas porpeccus;

e pemarh 33Jayd  Ha [POTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJyYeH
HEIMOCPEICTBEHHBIM MOJCYETOM 03 TPUMEHEHUs (POPMYII.

B noBcenHeBHOM KU3HM U NIPH M3Yy4YEHHUH JAPYTUX NPeIMETOB:



® HCIOJIB30BaTh TPadUKHU PEATHHBIX MPOIECCOB M 3aBHCUMOCTEH AJIs OMpPEIeICHUS UX
CBOMCTB (HauOoyblIME W HaWMEHBIINE 3HAYEHHs, NPOMEXKYTKH BO3paCTaHUS U
yObIBaHUS, 00JIACTH TIOJIOKUTENBHBIX U OTPULATENIbHBIX 3HAYCHHUH U T.11.);

® 1CIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (QYHKUMHM M ee TpaduK MpU PEIICHUU 3aaad U3
JIPYTHX Y4eOHBIX MMPEIMETOB.

CraTHcTHKA U TeoOpHsl BEPOATHOCTEM

HMmeTp npencTaBieHUe O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4altHOrO COOBITHS,
KOMOMHATOPHBIX 3a/1a4ax;

pemarhb MpocTenire KOMOMHATOPHBIE 33JJaul METOJIOM IIPSIMOTO M OPraHW30BAaHHOTO 1epedopa;
IPE/CTaBIATh JaHHbIE B BUJE TAOJUII, JUarpaMm, rpauKoB;

YUTaTh MH(OPMAIUIO, IPEICTABICHHYIO B BU/I€ TaOIMLIbI, AUAarpaMMBbl, rpaduka;

OIPEAEIATh OCHOBHBIE CTATUCTUUECKHUE XapAKTEPUCTUKH YUCIOBBIX HA0OPOB;

OLIEHUBATh BEPOATHOCTh COOBITHS B IPOCTEHUIINX CIyYasX;

UMETb MPECTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBcegHeBHOM KU3HHU U IPpH U3YYCHUHU APYIHX NPEAMETOB:

® OIICHWBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMETb IIPEJCTABICHUE O POJIM IPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;

® CpaBHUBAThb OCHOBHBIE CTaTUCTHUYECKHE XapaKTEPUCTHKH, IIOJYyUYEHHBIE B MIPOLIECCE PELLICHUs
IIPUKIIATHON 3a/1a4M, U3YUEHUsI pEaJIbHOTO SIBJICHMUS,

® OLIEHUBATh BEPOSATHOCTH PEATIBHBIX COOBITUMN U SIBICHUN B HECIIOKHBIX CUTyalUsIX.

TekcToBbIE 3aa49H

Perathe Hec10KHbBIE CIOKETHBIE 33J]a4l Pa3HbIX TUIIOB HA BCE apupMeTHUYECKUE ACHCTBUS;
CTPOUTBH MOJIENb YCIIOBHS 331a4M (B BHJIE TaOJIMIIbI, CXEMbI, PUCYHKA WM YPaBHEHUs), B KOTOPOH
JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LEJIbIO IOMCKA PELLIEHUS 3a7a4u;
OCYIIECTBIISATh CIIOCOO MOMCKA PEIIEHUs 3aJa4ul, B KOTOPOM PacCyKJIE€HUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBaHUSA K YCIOBHIO;

COCTaBJIIATH IUIAH PELIEHUS 3a7a4u;

BBIJIETIATH Tallbl PEIICHUS 3a/1a4H;

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAThl B 3ajaue, UCCIEAO0BATh MOJIYyUYEHHOE pEIIeHHe
3a/1a4u;

3HATh Pa3IMuue CKOPOCTeH 00BEKTA B CTOSTUEH BOJIE, TPOTUB TEUCHUS U 110 TEUCHUIO PEKH;
pelaTh 3aJa4y Ha HaX0KJIEHUE YacTH YNCia U YUCIIa TI0 €ro 4acTH;

pemarh 3ajJaud pa3HbIX TUIOB (Ha paboOTy, Ha NMOKYINKH, Ha JABM)KEHHE), CBS3BIBAIOIIUX TPU
BEJIMYMHBI, BBIACIATH 3TH BEITUYMHBI U OTHOLIEHUS MEKIY HUMU;

HaXOAWUTh MPOLIEHT OT YKCIIa, YACIO M0 IPOLEHTY OT HETO, HAXOANUTh MIPOLIEHTHOE CHUKEHUE WIIN
MPOLEHTHOE NMOBBILIEHUE BETUUHHBI;

pelaTh HECIOKHBIE JIOTHYECKUE 337a4l METOJOM PacCyKICHUN.

B noBceqHeBHOM KU3HM U NIPH U3YyYEHHUH APYIUX NPeIMETOB:

® BBIJBUTATh THUIIOTE3bI O BO3MOXKHBIX IMPEACITLHBIX 3HAUCHUSX WUCKOMBIX B 3aJla4ye BEIIMYUH
(enatb MPUKUAKY ).

Hcropust MaTeMaTUKH

e OnucCeIBaTh OTACJIBHBIC BBIIAIOIUECA PE3YJIbTAThl, ITIOJTYUYCHHBIC B X01€ PAa3BUTUA MaTEMATUKU
KaK HAaYKH;



¢ 3HATb NPUMCPBI MATCMATUUYCCKHUX OTKpBITI/II\/'I U HUX aBTOpPOB, B CBA3HU C OTCUECTBEHHOU U
BCEMUPHOMN UCTOPHUEH;
® [IOHUMAaTh POJIb MaTEMAaTUKH B pa3BuTuu Poccum.

MeTtoabl MAaTEeMATHKH

e BrpiOupars noAXOAALIMI M3YYEHHBIH METOJ [ PELIEHUM U3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3ajay;

e IlpuBomautrs  IpUMEPHl  MAaTEMaTUYECKUX  3aKOHOMEPHOCTEH B OKpYXKaroLIel
JEeMCTBUTEIIBHOCTU U IIPOU3BEACHUAX UCKYCCTBA.

BbIyCKHUK MOJYYHUT BO3MOKHOCTH HAYy4YMThCsl B 7-9 Kiaccax 1Jsi o0ecneyeHHs] BO3MOKHOCTH
YCHELIHOT0 MPOJ0JIKeHNsl 00pa3oBaHus HA 0a30BOM M YIJIy0J1éHHOM YPOBHSIX

9J1eMeHTBI TCOPUH MHOZKECTB U MaTeMATH4YeCKOM JIOTHKH

Onepuposamv NOHAMUAMU. ONpeoeleHue, meopema, aKCUomMda, MHOICECMBO, XapaKmepucmuKu
MHOJICECBA,  DIEMEHm  MHOJICECmBAd, NyCcmoe, KOHeYHOe U OeCKOHEYHOe MHOICECMEBO,
NOOMHOICECMBO, NPUHAOTEHCHOCTb, BKIIOYEHUE, PABEHCIBO MHONCECME;

U306paxdcamov MHOMNCECmM8d U OMHOUEHUE MHOINCECME C NOMOUWbIO KpY208 Diiiepa;

onpeoensams  NPUHAONEIHCHOCMb — DNIeMEHMA  MHOXMCEeCm8y, 00beOUHeHUI0 U NepeceyeHuro
MHOJICECME,

3a0a8amv MHONCECMBO C NOMOWBIO NEPEUUCTEHUSL DIEMEHMO8, CLOBECHO20 ONUCAHUSL,
ONepuUpoBamb NOHAMUSIMU. BbICKA3bIBAHUE, UCIIUHHOCTb U JIOHCHOCHb BbICKA3bIBAHUS, OMPUYAHUE
BbICKA3LIBAHUL, ONEpayul HA0 BbICKA3LIBAHUAMU: U, UIU, He, YCIOBHble BbICKA3bIBAHUS
(umnauxayuu);

CMpOUMb 8bICKA3bIGAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.

B noBceqHeBHOM KU3HHU U IPpU H3YYCHUH NPYIUX NPEAMETOB:

® Ccmpoumos Yyenouku yMOB’ClKJZlOVeHMl/Vl Ha OCHO6€ UCNOIb306AHUAL npasUl IOCUKU,
®  UCNOJIb306ANMb MHOJCECMEBA, Onepayuu ¢ MHoscecmeamu, ux 2pa¢ull€CKO€ npe()cmaeﬂeﬂue ons
ONnucarus pedlbHblx npoyeccos u s6neHul.

Yuciaa

e Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPATbHBIX YUCET, MHONCECHBO YEblX YUCe],
MHOMHCECBO PAYUOHANILHBIX YUCEN, UPPAYUOHANbHOE YUCTO, KB8AOPAMHbIU KOpPEeHb,
MHOMHCECMBO O0eUCMBUMENbHBIX YUCE, 2eOMEMPUYECKAs UHMEPNpemayus HamypaibHbLX,
YenvlX, payuoHAaNIbHbIX, OCUCMEUMENbHBIX YUCE,

®  NOHUMAMb U OOBACHAMY CMBICT NOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,

®  GLINOJHAMb BLIYUCIEHUS, 6 MOM YUCIe C UCHOIb308aHUEM NPUEMOE DPAYUOHANbHBIX
8bIYUCTCHUU,

®  BBLINOAHAMY OKPY2IEHUE PAYUOHATHBIX YUCE] C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamvb payUoOHAIbHbIE U UPPAYUOHATbHBIE YUCIA,

®  Npedcmasnams PAyUOHAIbHOE YUCTIO 8 8UOe 0eCAMUYHOU OpoOU

®  YnopaodoyUBamsb YUCIA, 3ANUCAHHbLE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOuU;

e naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu peuleHuu 3a0au.

B noBceqHeBHOM KU3HM U NPU M3YYEHUH APYTUX NPEeIMETOB:

®  NpuMeHAmb NPAGUILA NPUOIUNCEHHBIX BbIYUCTEHUL NPU PeuleHUU NPAKMUYecKUx 3a0ay
U pewieHuy 3a0ay Opy2ux yueOHvlX npeomMemos;



®  GLINONHAMb CPABHEHUE PE3VIbMAMO8 GbIYUCTEHUL NPU PeuleHUU NPAKMUYecKux 3a0a,
8 MOM YUCILEe NPUOTIUNCEHHBIX BbIYUCTEHULL

®  COCMABIAMb U OYEHUBAMb YUCTOBbIE BLIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0ay U
3a0ay uz Opyaux y4eOHviX npeomemos;

®  3anucKLlBamv U OKPY2isimb YUCLO8bLE 3HAYEHUS] PEATbHbIX GeTUUUH C UCNOTb308AHUEM
PA3ZHBIX CUCEM UBMEPEHUSL.

Toorcoecmeennvie npeodpazoeanus

Onepupoéamv NOHAMUAMU CMENEHU C HAMYPAIbHbIM NoKaA3amenem, CcmeneHu ¢ Yeavim
OMpUYAMenbHbIM HOKA3AMeNeM,

BbINOIHAML  NPEOOPA306AHUS  YETbIX GbIPANCEHUU: Oelcmeusi ¢ OOHOYIeHamMu (CloJiceHue,
8bIUUMAHUE, YMHONCEHUE), OCUCMBUsL C MHO20UIeHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),
BbINOIHAMb PAZTIOACEHUE MHO2OUJIEHO8 HA MHONICUMENU OOHUM U3 CNOCOO08.: 8bIHECEeHUE 3a CKOOKY,
2PYNNUPOBKA, UCHONb308AHUE POPMYT COKPAUCHHO20 YMHONCEHUSL,

8b10€1AMb K8AOPAM CYMMbl U PAZHOCMU OOHOUNEHO8;

PACKAAO0bI8AMb HA MHONCUMENTU KBAOPAMHBIL  MPEXUILIEH,

BbINOIHAMb NPE0OPAZ0BAHUSL BLIPANICEHUL, COOEPIHCAUUX CIMENEHU C YeTbLMU OMPUYAMETbHbIMU
NOKA3amensimu, nepexooums om 3anucu 8 8ude CmeneHu ¢ YeavlmM OmpuyamelbHulM noKazamenem
K 3anucu 6 gude opoou;

BbINOJIHAMb ~ NPeoOpa308anusi OPOOHO-PAYUOHANBHBIX — BbIPANCEHUL.  COKpawjeHue Opobel,
npugedeHue aneebpauyeckux opooeti K 0duemy 3HamMeHameno, ClodCeHue, YMHOJNCeHue, OeleHue
aneebopauveckux Opobdetl, 6036edenue ancedOpauieckou Opodou 6 HAMYPAIbHYIO U UYelyio
OMPUYAMENLHYIO CIENneHb,

BbINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUUX KBAOPAMHbIE KOPHU,

8bL0EIAMb KBAOPAM CYMMbL UU PAZHOCMU O8YUIEHA 8 BbIPAICEHUSX, COOEPAHCAUIUX KBAOPAMHbLe
KOPHU,

BbINOJIHAMb NPeoOPA306AHUS BbIPANCEHULL, COOEPHCAUUX MOOYIb.

B noBceqHeBHOM KU3HHU U IPpU U3YYCHUH NPYTUX NIPECIAMETOB:

®  8BLINOIHAMb NPEOOPA308AHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;
®  GHLINOIHAMb NPEOOPA30BAHUSL ANCEOPAUYECKUX BBIPANCEHUL NPU pPeuleHuu 3a0ay Opyeux
VUeOHbIX NPeOMemos.

YpaBHeHHUs] M HEPABEHCTBA

e  Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPAGEHCMB0, KOPEHb YPAGHEHUs, peuleHue
Hepagencmaa, pagHoCUIbHbLE YPAGHEHUs, 001ACmb OnpedeneHUs ypasHeHus (HepaseHcmaa,
cucmemvl ypagHeHUll Ul HEPAGeHCma);

® pewamb JIuUHelHble VPAGHEHUS U YPAGHEHUs, CE00UMble K JUHEUHbIM C HOMOWbIO
MO2HCOECBEHHBIX NPe0ObPA308aAHUL,

® pewamsb KEaAOpamuvie YPAGHEHUs U YPAGHEHUs, CB0O0UMble K K8AOPAMHBIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA3Z08ANUTL,

® pewamsb OpoOHO-TUHEUHbLE YPABHEHUS,

® pewams npocmetiviue UppaYUOHAIbHblE YPASHEHUs 6UOA |

n_—
e pewams ypasuenus euda X —A,;

® peuiamv YpaeHeHUus cnocobom PA3NO0IHCEHUA HA MHOMNCUMENU U 3AMEHbL nepe/vzeHHod;

®  UCNONL306AMb  MEMOO uHmepeanlos onst peuteHus  yeablx u ()pO6HOpCll4MOHClJZbeZX
HepaeeHcme,

® peutambv JUHelHble YPABHERUA U HEpaseHcmea ¢ napamempamul,



® peulamvb HeCl0HCHbLE Keadpamﬂbze YpaeHerus ¢ napamwempom,
®  peulanmv HeCHO0JHCHblE CUCNEeMbl JUHEUHBIX prIGHeHMZZ C napamempamu,
® peuambvb HECH0HCHbLE YPABHEHUA 6 YelblX YUCTIAX.

B noBceqHeBHOM KU3HHU U IPpH U3YYCHUHU APYTUX IIPEIMETOB:

cocmasnams U peulams JTUHelHble U K8aOpamHvle YPAGHeHUsl, YPABHEHUs, K HUM C800sAuuecs,
cucmembl TUHENHbIX YPABHEHUl, HepABeHCHE NPU peueHuy 3a0ay Opyeux y4eOHbIX npeomMemos;
BbINOIHAMYb OYEHKY NPABOON000OUsL Pe3VIbMAamos, NOLYUAeMbIX NPU PEUeHUU JUHEUHbIX U
K8AOPAMHBIX YPAGHEHULL U CUCTNEM TUHEUHbIX YPAGHEHUL U HEPABEHCME NPU PeuleHUU 3a0ay Opy2ux
VueOHbIX npeomemos;

8bI0UpamMb COOMEeMCcmayloujue YpPasHeHus, HepaseHCmea Uil ux cucmemvl Oisi COCMAGIEHUs
Mamemamuyeckol Mooenu 3a0aHHOl PealbHOU CUmMyayuu uiu nPuKIaoHol 3a0aqu;

yMemb UHMePnpemupo8ams NOJNYYEHHbIU NPU peueHuU YPAGHeHUs, HepaseHCmed Ul CUCHEeMbl
pe3yivmam 6 KOHMeKcne 3a0aHHOU PealbHOU CUMYayul Ui NPUKIAOHOU 3a0ayu.

DOyHKIUUHA

e  Onepuposamv nousmusAmMuU: QYHKYUOHANbHAS 3ABUCUMOCTb, (DYHKYUs, 2paguk @yHKyuu,
cnocobvl 3a0anusi QYHKYuU, apeymewm u 3HayeHue @QYHKYuu, ob6aacmv onpeoenenus u
MHOJICECmM80 3HA4eHUull QYHKYuu, Hyamu QYHKYUU, NPoMeniCymKu 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCMb/HEUEMHOCb PYHKYUU,

® cmpoumbs epaghuxu IUHEUHOU, K8AOpamudHou QyHKYull, 0Opamuol nponopyYUOHAILHOCMU,
dynkyuu;

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOLb308AMb NPeobpasz0éanus epapura QyHkyuu
Y=f{x) 0215 nocmpoenus epagpuxos;

® cocmasnamv YpasHeHus NPAMoU O 3A0AHHLIM YCI0BUAM. NPOXOOwel yepes 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NpoXoosaujell uepe3 OAHHYI0 MOYKY U NAPANIENbHOU OAHHOU
NpAMOU,

® uccnedosamsv hyHKYUIo no e€ epagpuxy;

®  HAXOOUMb MHONCECMEO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA, MOHOMOHHOCU
K8AOpamu4HoUu hyHKyuu,

® onepupogamv  NOHAMUAMU.  NOCAE008AMENbHOCMYb,  apumemuyeckas — npozcpeccus,
2eoMempudeckas npozpeccusi;

®  pewams 3a0a4u HA APUPMEMUUECKYIO U 2e0OMEMPUYECKYI0 NPOSPECCUIO.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

ULTIOCMPUPOBAMb ¢ NOMOWbIO  SPAPUKA  PEanbHYI0  3A6UCUMOCMb  ULU  NpOYecc No  Ux
XapakxmepucmuKam,
UCNONB3068AMb CBOUCMEA U 2pauK KeaopamudHou (QYHKYuu npu peuweHuu 3a0ad u3 Opyeux
VueOHbIX NPeoMemos.

TexcroBbIe 32124M

Pewamwv npocmule u crosicHvle 3a0auu pasHvlx MUnos, a Maxice 3a0ayu No8bIUEeHHOU MpPYOHOCIU,
UCNONb308aMb PA3HblEe KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHBIX 3a0ay 01 NOCMPOEHUs
NOUCKOBOU CXeMbl U peuleHus 3a0ay,

paziudams Mooeib MeKcma U Mooelb peuleHus 3a0adu, KOHCMpPYuposams K OOHOU MOOenu
PpelleHUs: HeCJIOAHCHOU 3a0ayu pazuvle MoOeau MmeKCma 3a0ayu;

3HAMb U NPUMEHAMb 00a cnocoba Noucka peuieHus 3a0ad (om mpebosaunusi K YCi08uo u Om
VC08uUsi K mpebosanuio);



®  MO0enUposams paccyicOeHus npu NOUCKe peueHus 3a0ay ¢ NOMOWbIO 2pagh-cxemvl;

®  BbIOeNAMb YMANbL PeuleHUs: 3a0ayll U COOEPHCAHUE KAAHCO020 dIMAand;

® yuemb GblOUpPAMbL ONMUMAILHBIL MEMmOoO peuleHus 3a0ayu U O0CO3HABAMb 6blOOp Memood,
paccmampusams pasiuiHble Memoobl, HAX00UMb PA3Hble Peulenlsl 3a0a4u, ecii 603MONCHO,

®  aHaIU3UPOBAMb 3aMPYOHEHUsI NPU PeUleHUU 3a0a4,;

®  BLINOJIHAMb PA3IUYHbIE NPEe0OPA306aHUsL NPEONONCEHHOU 3A0ayl, KOHCIMPYUPOSAMb HOBbLE 3A0aAYU
U3 OAHHOU, 8 MOM Yucie oopammbvie;

®  UHMEPNPemuUpPOBAMb GbIUUCIUMETbHBLE PE3YIbMAMbL 8 3a0aye, UCCIe008aMb NOJYYEeHHOE PeuleHUe
3a0ayqu;

®  QHANU3UPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONOJNCEHUsT 08YX 00BeKmos u
UBMeHeHUe UX XapaKmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCb, 8PeMsl, PACCMOosHUe) Npu
peuleHuy 3a0ay Ha O0s8udiceHue 08yX 00beKmMo8 KAk 6 OOHOM, MAaK U 6 NPOMUBONOJIONCHLIX
HANPAasIeHUsIx,

®  UCCe008amb  BCEBO3MOJICHbIE CUMYAYUU NPU PeuleHuu 3a0ay Ha O8UdceHue no peke,
paccmampusams pasHvle CUCMeMbl OMCUEMa,

®  pewams pazHOOOPA3HLLE 3A0AYU KHA YACTIUY,

® pewamsb U 000CHOBLIBAMb CB0€ peuieHue 3a0ay (8blOensimb MAmemMamuyeckyl) OCHO8Y) Ha
HAX0JICOCHUE HaACMU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou;

®  0CO3HABaMb U OOBACHAMb UOCHMUYHOCTb 3A0AY PAZHBIX MUNOE, CEA3bIBAIOWUX MPU BETUHUHBL (HA
pabomy, Ha NOKYNKU, HA OBUJCEHUE). BblOENAIMb MU GEIUUUHBI U OMHOUWEHUS MeHCOy HUMU,
NPUMEHAMb UX NPU PeuleHUU 3a0a4, KOHCMPYUpo8ams cOOCMEEHHbIE 3a0a4u peuams 3a0aiu Ha
NPOYEHMbl, 8 MOM HUCTIe, CTLONCHbLE NPOYEHMbL C 0O0CHOBAHUEM, UCNOIb3YSL PA3HbIE CNOCOObL,

® pewams 102UtecKUe 3a0ayu PAHbIMU CROCObAMU, 8 MOM Hucie, ¢ 08yMs OIOKAMU U C mMpems
O10KAMU OAHHBIX C NOMOWbBIO MAOIUY,

® pewams 3a0a4u NO KOMOUHAMOPUKe U Meopuu 6epOosimHOCmell HA OCHOBe UCHOIb308AHUSL
UBYYEHHBIX MeMO0O08 U 000CHOBbIBAMb peuleHue;

®  peuams HeCI0JCHbLE 3A0aYl N0 MAMEMAMU1eCKOl CMamucmuxe;

® osnademvb  OCHOBHBIMU  MEMOOAMU  PeuleHuss  CIOJNCEMHbIX — 3a0ay.  apupmemuieckutl,
aneebpauveckuil, nepebop apuanmos, 2eoMempuyecKkull, cpapuieckull, NPUMEHIMsb Ux 8 HOBbLX NO
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  gbl0enAMb NPU peuleHuu 3a0ai Xapakmepucmuky paccmampueaemMou 6 3aoave cumyayuu,
omauuHble OM peanbHuIX (me, Oom KOMOPbIX aOCMpAUupoBanucs), KOHCMpPYUposams Hogble
cumyayuu ¢ y4émom Omux Xapaxkmepucmuk, 6 UYACMHOCMU, Npu peulenuu 3a0ad Ha
KOHYEeHmMpayuu, y4umuléams nJIOMHOCMb 8eUecmad;

® pewamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUs PeanbHblX CUmyayul, 6
KOMOPbIX He MpeOyemcs MOYHbIU GbIUUCIUMETbHBIUL Pe3YIbmanm,

® pewams 3a0a4u Ha 0BUdNCEHUE NO peKe, PACCMAMPUBAsL PA3HbIE CUCMEMbl OMCUema.

CraTHCTHKA H TeOpHs BepPOSITHOCTEH

o  Onepuposamv NOHAMUAMU: CMOAOYAMbBIE U KPY2o8ble OUazpammvl, maodnuysbl OAHHBIX,
cpednee apugmemuueckoe, MeOuanda, HauboIvblee U HAuMeHbulee 3HAYeHUs 8blOOPKU,
pazmax 8blOOpKU, OUCNepcuUs U CManOapmHoe OMKIOHeHUe, CIYYAUHASE UBSMEHYUBOCTb,

® u3zsneKamv UHoOpMayulo, NPeoCmasieHHyo 8 madIuyax, Ha OUASPaAMMax, epapuxax;

® cocmasiams madauYysbl, CMPOUmMs OUASPAMMYL U 2PAPUKU HA OCHOBE OAHHDIX,

®  Oonepuposamv NOHAMUAMU: PAKMOPUAT YUCIA, NEPECMAHOBKU U COUeMAHUS, MPeY2OlbHUK
Hackans;

®  NPUMEHAMb NPABUILO NPOU3BEOEHUS NPU PeLleHUU KOMOUHAMOPHBIX 3A0al,;



® onepuposamv NOHAMUAMU. CAYYAUHBIL ONBIM, CAVYAUHLIL 6bIOOpP, UCHbIMAHUE,
aleMeHmapHoe cryyaiHoe cobvimue (Ucxoo0), Kiaccuweckoe onpeoenenue 8eposimHoCmu
CYUALHO20 COObIMUSL, ONEPAYUU HAO CTLYHAUHBIMU COOBIMUAMU,

®  npPedCcmasinmeb UHGOPMAYUIO ¢ NOMOUWBIO KPY208 Diiiepa;

® pewambs 3a0a4u HA BbIYUCTIEHUE 8EPOSIMHOCIU C NOOCYEMOM KOJIUYeCmea 6apuaHmos ¢
HOMOWBIO KOMOUHAMOPUKU. B nogceOnesHotl dHcuztu u npu uzydeHuu Opy2ux npeomemos:

®  u387IEKAMb, UHMEPNPEMUPOBAMY U NPeodPA308bI8AMb UHDOPMAYUIO, NPEOCMABIIEHHYIO 8
mabnuyax, Ha Ouaepammax, epapurkax, ompaxcarowyio ceoucmea U XapakKmepucmuxu
PEANbHbIX NPOYECCO8 U SIBNeHULL; YKA3ZAHHbIX MUN08;

® gnademv OCHOBHBLIMU MEMOOAMU PeuleHUs 3a0ay HA CMecu, CHIABbl, KOHYEHMpayuu,
onpeodenams cmamucmuieckue XapaKxmepucmuxu 6bl00poK no mabauyam, ouazpamma,
epaghuxam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yelu PeuleHUs 3a0ayul;

®  OYeHUBaAMb 8ePOSIMHOCHIL PEATIbHBIX COOLIMULL U A6TEHUII.

B noBceHeBHOM KU3HM M TIPU U3YYEHUHU APYTUX MPeIMeTOB:

®  UCNONL308AMb OMHOWIEHUs. OJisl peuwleHuss 3a0ay, GO3HUKAIOWUX 6 peanbHOoU MHCusHu. B
NOBCEOHEBHOU JHCUSHU U NPU USYYEHUU OPY2UX NPeOMEMO8.!
®  NpUMEHAMb CEOLICBA OBUICEHULL U NPUMEHAMb N0000Ue OJis1 NOCMPOEHULL U 8bIYUCTEHUII.

B noBce1HeBHOM KU3HM M NIPH U3YYEHUHU APYTUX MPeIMETOB:

® UCIOJb30BATH MOHITUS BEKTOPOB U KOOPAMHAT Ul pelieHus 3a7ad 1no ¢pusuke, reorpadpuu u
JpYrUM y4eOHBIM IIpeIMETaM.

HUcropus maTteMaTuKH

o Xapaxmepuzoeamv 6K1AO GblOAIOWUXC MAMEMAMUKO8 8 PA3GUMUe MAMeMamuKku U UHbLX
HayuyHwvlx obaracmetl;
®  NOHUMAMb POb Mamemamuky 6 passumuu Poccuu.

MeToabl MaTeEMaTHKH

° HCI’ZOJZbEs’y}l U3y4€eHHble MemOabl, npoeodumb OOKCK)’ameJZbCWlG’O, 6bLNOJIHAMb ONpoBepPIHCEHUE,

° 6bl6upal’l’Zb U3y4€eHHble Memoobl U Ux KOM6MHCZZ/;1/I1/I ons PeUeHUA MamemMamud4eCcKux 361061’{,'

®  UCNONBL308AMb MAMEMAMUYecKue 3HAHUs Ol ONUCAHUS 3aKOHOM€pHOcm€ZZ 6 Oprofcaiou;eﬁ
oelicmeumenbHOCmu U npous*eedeHuﬂx uckyccemea,

®  NpUMeHANtb npocmeﬁmue npocpammHbsle cpedcmea U 3J1€eKMpPOHHOKOMMYHUKAYUOHRHbLE CUCTEMbL
npu peweHuu mamemamuidecKux 3a0ad.

B cootBerctBuu ¢ Ilpukazom MunoOpnayku Poccun ot 31.12.2015 N1577 "O BHeceHUH H3MEHEHMI B
dbenepanbHBI  TOCYJApCTBEHHBIM 00pa3oBaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIEro o0pa3oBaHwS,
YTBEPKACHHBIN MpUKa3zoM MuHucTepcTBa oOpasoBanus U Hayku Poccuiickoit @enepanuu ot 17 nexadps
2010 r. N1897 (3apeructpupoano B Muntocte Poccun 02.02.2016 N 40937), npeameTHble pe3yJIbTaThl
U3y4eHHUs MpeIMeTHOM obnacT "MaTtemaruka 1 nuHpopmaTuka" JOKHBI OTPAXKaTh:

1) ¢opmupoBaHue mNpeACTaBIEHUH O MaTeMaTUKE KaK O METOJ€ IO3HaHMs JeHCTBUTEIbHOCTH,
MTO3BOJISIOIIEM OIKCHIBATh M M3Yy4yaTh PEabHbIE MPOLECCHl U SBJICHUS: OCO3HAHUE POJIM MAaTEMAaTHKU B
pa3Butuu Poccum um Mupa; BO3MOKHOCTh IPUBECTU IIPUMEPHI U3 OTEYECTBEHHOM M BCEMUPHON MCTOPUH
MaTE€MaTUYECKUX OTKPBITUMA U UX aBTOPOB;

2) pa3BuTHEe yMeHUH paboTaTh ¢ y4yeOHBIM MaTeMaTHMYECKUM TEKCTOM (aHAJIM3UPOBATh, W3BIEKATh
HEOOXOMMYI0 HMH(POpPMALMIO), TOYHO M TPAMOTHOBBIPAKAaThb CBOM MBICIM C HPUMEHEHUEM



MaTeMaTHYECKOM TEPMUHOJIOTHHU U CUMBOJIMKHU, MPOBOJAUTH KIACCU(PHUKAINH, JIOTHYECKHE 000CHOBAHUS,
JI0Ka3aTeJIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUN: ONEPUPOBAHMUE IIOHATUAMM: MHOKECTBO, BJIEMEHT
MHOX€ECTBA, IIOJAMHOKECTBO, IPUHAAIEKHOCT, HAX0XK/ICHUE NTePECeUCHNUs, 00bEIMHEHUS TTOMHOKECTBA
B MPOCTEHIINX CUTYalUsX; PEHICHUE CIOKETHBIX 3a/1a4 Pa3HBIX THIIOB Ha BCEe apu(METHUYECKHIE ACUCTBUS;
IpUMEHEeHHEe croco0a MOMCKa pelleHMs 3aJadd, B KOTOPOM pacCyKJIEHHE CTPOUTCS OT YCIOBUSA K
TpeOOBaHUIO WM OT TpeOOBAHHUS K YCIOBHUIO; COCTABIICHHE IJIaHa PEILIEHU 3a/1a4H, BbIACICHHUE 3TAIOB €€
pELIEHNUs, UHTEPIIPETALMS BBIYMCIUTENbHBIX PE3YJIbTATOB B 337ja4e, UCCIICJOBAHKE MIOJTYYEHHOIO PEIICHHUS
3aJa4M; HaXOXJCHHE IPOLEHTA OT YMCJIA, YUCJIA IO MPOLEHTY OT HEro, HaXO)KIEHUS IPOLECHTHOIO
OTHOLICHHUS ABYX YUCEJI, HAXOXKICHMSI TPOLIEHTHOIO CHMKEHHUS WIN IPOLICHTHOT'O ITOBBIILICHUS BEJINYNHBL;
peuieHue JIOrM4ecKux 3a1ay;

3) pa3BUTHE NPEACTABIECHUN O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 JEHCTBUTEIBHBIX YHCET;
OBJIQJICHUEC HABBIKAMM YCTHBIX, IHMCbMEHHBIX, HWHCTPYMEHTAJIbHBIX BBIYHUCICHUN: OIEPUPOBAHUE
HNOHATUSAMH: HATYypaJIbHOE YHCIIO, IEJI0e YUCIIO, OOBIKHOBEHHAs! APOOb, AeCATHYHAS APOOb, CMEIIAHHOE
YHCIIO, PAlMOHAIBHOE YMCIO, MPPALMOHAIBHOE 4YMCIIO; MCIOJIb30BAHUE CBOMCTBA YHCEI U 3aKOHOB
apu(MeTHYECKUX ONepalui ¢ YMCIaMU IPU BBIIOJHEHUU BBIYMCICHWN; HCHOJIb30BAHUE IPU3HAKOB
JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH BBIUUCIICHUN U PELICHUH 33/a4; BBIIIOJHEHUE OKPYIJICHUS
4HCell B COOTBETCTBUM C NPAaBUJIaMH; CPABHEHHUE UYMCEIl; OLIEHUBAHUE 3HAYEHUS KBAJPaTHOIO KOPHS W3
IIOJIOKUTENBHOTO LIEJIOr0 YHUCIIA;

4) oBIlaZicHWE CHMBOJIBHBIM SI3BIKOM alITeOphl, TPUEMaMH BBITIOJTHEHHUST TOXKIECTBEHHBIX TpeoOpa3oBaHuit
BBIPDAKCHHM, PELICHUs YPAaBHEHWM, CUCTEM YPaBHEHUW, HEPAaBEHCTB M CHCTEM HEPABEHCTB; yMEHUS
MOJIEJIMPOBaTh peajbHbIE CHUTyallud Ha S3bIKE aureOpbl, HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM ammapara aiareOpbl, HMHTEPIPETUPOBAaTh IMOJTYYEHHBIH pE3yJbTaT: BbINOJIHEHHUE
HECJIOKHBIX IIPe0OPa30BaHU /JIs1 BHIUMCIICHUS 3HAUEHUH YMCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTENEHH
C HaTypaJIbHBIM IIOKA3aTEJIEM, CTEIIEHHU C LIEJIbIM OTPULIATENIBHBIM [10KA3aTEIEM; BBIIIOJIHEHUE HECIOKHBIX
npeoOpa3oBaHuil LEIbIX, JPOOHO PALMOHAIBHBIX BBIPAKEHHH M BBIPAXKEHUN C KBaJPaTHBIMU KOPHIMU;
pacKpbIBaTh CKOOKH, MPHUBOAMTH IIOJ00HBIE CllaraeMble, HCIONB30BaTh (POPMYIIBI COKpAIIeHHOTO
YMHOKECHMS; pELICHUE JIMHEWHBIX U KBAJPaTHBIX YPaBHEHWW U HEPABEHCTB, YPABHCHUN U HEPABEHCTB,
CBOJAILIUXCS K JMHEHHBIM WM KBaJpaTHBIM, CUCTEM YpaBHEHHUI MHEPaBEHCTB, N300pakeHUE pelleHui
HEPaBEHCTB U UX CUCTEM Ha YHUCIIOBOM MPSIMOW;

5) oBnazeHue cucTeMoi (PyHKIIMOHAIBHBIX MOHATUH, pa3BUTHE YMEHHsI UCIOJIb30BATh (PYHKIIMOHAIBHO-
rpaduyeckre MpeCTaBIeHUs JUIsl peleHUs Pa3IUUHbIX MaTEeMaTHYECKHX 3a/1a4, 1715 OIMCAHUS U aHaJIN3a
peabHBIX 3aBUCUMOCTEN: ONPEACIICHUE MTOJI0KEHUS TOUKH 110 €€ KOOpAUHATaM, KOOPJAUHATHI TOYKH 110 €€
MOJIOKEHUI0 Ha IUIOCKOCTH; HaXOoXKAEHUEe Mo Tpaduky 3HaueHHH (QYHKUUHU, OOJACTH OIpeesIeHus,
MHOX€eCTBa 3HaYeHUH, HyJel (QyHKIUH, TPOMEXYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB BO3pACTaHUS U
yObIBaHUS, HAUOOJIBLIETO M HAUMEHBIIET0 3HAYEHUs (QYHKIHMM; MOCTpOCHHE TIpaduKa JUHEHHON H
KBaJpaTUYHON (yHKUMH; omepupoBaHue Ha 0a30BOM YpOBHE NOHSTHUSMHU: I[OCIIEIOBATEIbHOCTD,
apudMeThUecKasi MPOTPECCHsi, TEOMETpUUECKasi MPOTPECCHUs; HMCIOJIb30BAaHUE CBOWCTB JIMHEHHON U
KBaJIpaTUYHON PYHKIMH U X IpadUKOB P PELICHUH 334 U3 IPYTUX YUeOHBIX MPEIMETOB;

6) OBJIaZICHNE F€OMETPUYECKHUM SI3BIKOM; Pa3BUTHE YMEHHsI UCIIOIb30BaTh €ro Ul OMUCAHUS NPEIMETOB
OKpY’)KaIOIIETO MHUpA;  Pa3BUTHE NPOCTPAHCTBEHHBIX IPEJCTABICHUH, W300pa3uUTENbHBIX YMEHHUH,
HaBBIKOB F'€OMETPUYECKHUX MOCTPOCHUI: OMEepHUpOBaHUE MOHATUAMU: (QUrypa, TOUKA, OTPE30K, MpsMasi,
JydY, JIOMaHasl, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJIbHUK, MPAMOYTOJBHUK M KBajpar,
OKPYXHOCTb M KpYT, NPSMOYTOJbHBINA Napasuienenunes, Ky0, map; u3o0pakeHue usydaembix Guryp ot
PYKH ¥ C IOMOIIBIO JIMHEHKU U TUPKYJISl; BHITOJIHEHUE U3MEPEHUS JIINH, PACCTOSIHUM, BEJIMYMH YTJIOB C
MTOMOILIBI0 HHCTPYMEHTOB JUIsl U3MEPEHUH JUIHH U YTJIOB;

7) dbopMupOBaHHE CUCTEMATUYECKUX 3HAHHUM O MJIOCKMX (PUTypax M HUX CBOMCTBaX, MpPEJCTaBICHUH O
IIPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX; PAa3BUTUE YMEHHUM MOJCIMPOBAHUS PEAIbHBIX CUTYallMi Ha



SI3BIKE TEOMETPUH, HCCIIEN0BAHUS IOCTPOSHHON MOJENN C UCIOJIb30BAHUEM I'€OMETPUUECKUX TOHATUHN U
TEopeM, arnmnapaTa anreOpbl, peleHus TeOMETPUUYECKUX U MPAKTUYECKHX 3a/1au: OTIEpUpOBaHKE HAa 0a30BOM
YPOBHE MOHATUSMH: PaBEHCTBO (PUTYD, MAPaIEIBHOCTh U MEPIEHANKYIISIPHOCT MPSAMBIX, YIIIBI MEXIY
OpSIMBIMHU, [EPHEHIUKYISIP, HAKJIOHHAs, NPOEKLMUS; I[POBEACHHUE JI0KA3aTeIbCTB B TI'€OMETPUH;
OlepUpOBaHUE HA 0a30BOM YpOBHE MOHATHUSAMHU: BEKTOp, CyMMa BEKTOPOB, IPOM3BEIECHUE BEKTOpa Ha
YHCII0, KOOPAMHATHI Ha IUIOCKOCTH; PELICHHE 33aJa4 HAa HAX0XKJCHUE FeOMETPUYECKUX BEJIMYMH (IJIMHA U
paccTosiHUe, BEJIMYMHA YT, IUI0Iab) o 00pa3laM Win alropuTMam;

8) oBiazeHHe MNpOCTEHIIMMHU cHoco0amMM MpPEICTaBIEHUS M AaHaIU3a CTATUCTHUYECKUX [aHHBIX;
(opMHpOBaHUE MPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaIbHOM MUPE U O pa3IMYHbIX
crnoco0ax WX U3yYeHHs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJENSAX; Pa3BUTHE YMEHUH W3BIIEKATh
UH(OPMALINIO, IPEACTABICHHYIO B Ta0IMIAX, HA JUarpaMMax, rpaukax, ONHMChIBaTh U aHAJTU3UPOBATH
MacCHBBl YHCIIOBBIX CBOWCTB OKPYKAIOIIMX SIBICHUA NpU TNPUHATHM pEHIeHUi: QopMupoBaHUE
IPEJICTaBICHUS O CTAaTUCTUYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTU CIIy4allHOTO COOBITUS; pPELICHHE
IPOCTENIINX KOMOMHATOPHBIX 3a]1a4; OIPEeIEHHE OCHOBHBIX CTATUCTUYECKUX XaPAKTEPUCTUK YHUCIIOBBIX
HaOOpOB; OLEHMBAHHWE M BBIYMCICHHE BEPOSTHOCTH COOBITHA B IPOCTEHIIMX CllydasX; Halu4yue
IPEICTaBICHUS O POJIM IPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITUI, O POJIM 3aKOHA OOJIBIINX
YyhCell B MACCOBBIX SBJICHUSIX; YMEHHME CpPaBHUBAaTb OCHOBHBIC CTATHUCTUYECKHE XapaKTEPUCTUKH,
IIOJIyYEHHBIE B [IPOLIECCE PELICHMS] IPUKIIAJAHOMN 3a1a4, U3yUYEHUs PEAJIbHOTO SBJICHUS;

9) pa3BuTHE yMEHMH MNPUMEHSTb H3YyUEHHBIE MOHITHS, PE3yJbTaThl, METOAbI AJIi pEIICHUs 3a]ad
IPAKTUYECKOI0 XapaKkTepa M 3a7ad M3 CMEXHbBIX JUCIHUIUIMH C HCIIOJIb30BAHUEM IPU HEOOXOIUMOCTHU
CIPAaBOYHBIX MaTEpUAJIOB, KOMIIBIOTEpA, MOJIb30BAThCSl OLIEHKOW W MPUKUIAKOM MpU MPaKTHUYECKUX
pacueTax: pacliO3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBaHUI; OLICHMBAHHE PE3YJIbTATOB BBIUYMCICHHUN
IPU PELIEHUM IPAKTUYECKHUX 3a/ay; BbBIIIOJHEHUE CPABHEHMS 4YHCEI B PEAIBHBIX CHTYyalMsX;
UCIIOJIb30BaHUE YHUCIIOBBIX BBIPAXKECHUHN NP PELICHUU MPaKTUUYECKUX 3a/1a4 ¥ 3aJad U3 APYruxX y4eOHbIX
IPEMETOB; pelIeHUe NMPAKTHUECKUX 3a]ad ¢ MPUMEHEHUEM MPOCTEHIINX CBOMCTB (hUTyp; BBHIIOJIHEHUE
IPOCTEHIINX MOCTPOEHUH U U3MEPEHUI Ha MECTHOCTH, HEOOXOUMBIX B pealbHOM KU3HHU;

10) 1st CIIeTbIX ¥ CITA00BUASIINX 00YJaIOIINXCSI: BIIAJICHHUE TIPABUIAMH 3aIIHCHA MAaTEeMaTHISCKUX (hOpMYIT
U CIIEUANIbHBIX 3HAKOB pelibe(pHO-TOUeUHOH cuctembl 0003HaueHuil JI. bpaiins; BnageHue TaKTHIBHO-
OCsI3aTeNIbHBIM CIIOCOOOM 00CIIeI0BaHNS U BOCTIPUATHS pelibe(HBIX H300paKeHUI IPEIMETOB, KOHTYPHBIX
U300pakeHU reoMeTpudeckux ¢GUryp M T.II.; YMEHUE YHUTaTh peibedHble rpaduku 3IeMEHTApHBIX
(GYHKIMH Ha KOOPJMHATHOW IUIOCKOCTH, MPUMEHSTH CHEIHAJIbHbIE MPUCIIOCOOIEHUS A penbedHOro
YepueHus; BIaJleHHe OCHOBHBIM (DYHKI[OHAJIOM NPOrpaMMbl HEBU3YaJIbHOTO JOCTyIa K HH(pOpMalUU Ha
skpane IIK, ymeHue ucrnonb3oBaTh NepcOHANbHbIE THU(IOTEXHUUYECKHE CPEACTBa HH(MOPMAIMOHHO-
KOMMYHHUKAIIMOHHOT'O IOCTYyTIa CIENbIMUA 00yYaroIuMUcs;

11) ana oOywarommxcsi ¢ HapyLIEHUSIMU OIOPHO-JBUTATEIBHOIO amrmapaTa: BJIAJEHHE CIEeLHaTbHBIMU
KOMIIBIOTEPHBIMHU CPEACTBAMHU IPECTABICHNS U aHAIN3a JaHHBIX U YMEHHUE UCII0JIb30BaTh IEPCOHATIbHBIE
CpEICTBa JOCTYyNa C YYeTOM JBUTATEIbHBIX, PEUYEIBUraTENIbHBIX U CEHCOPHBIX HApYyIICHUW; yMEHHE
HCITOJIB30BAaTh MTEPCOHAIBHBIE CPEJICTBA TOCTYIIA.

Conep:xxanue y4ye0OHOro npeamera

Yucaa
PauuonanbHbIe ynciIa
MHOXeCTBO paliOHANBHBIX Yrcel. CpaBHEHHE pallMOHAIBHBIX Yncell. JIeHCTBUS ¢ palliOHAIbHBIMH
yrcnamu. /lpedcmasienue payuoHanbHo20 YUCLa 0ecamuyHou 0poowvio.
HppanuoHajbHblie YuCIa



Ilonatne wuppanmoHanpbHOro uucna. Pacrno3HaBaHue UppauuMOHAIBHBIX uuced. I[Ipumepsl
JoKa3arenbcTB B anreOpe. MppaumoHanbHOCTh umcna 2. Ilpumenenue 6 eceomempuu. CpasHenue
uppayuoranbHulx yucen. Muoscecmeo 0elicmeumenbHulxX Yucel.

ToxnecTBeHHBIE IPe0OPa30BAHUA
YucaoBble 1 OyKBEeHHbIE BbIPAKEHUSA
Bripaxkenue ¢ nepemeHHoi. 3HaueHue BbipaxkeHUs. [locTaHOBKa BhIpayKEHUI BMECTO MEPEMEHHBIX.
esbie BbIpaKeHUst

Cremnenb ¢ HaTypalbHBIM MOKa3areneM U e€ cBoiicTBa. [IpeoOpasoBanus BEIpaKEHUI, COIEpIKaINX
CTENEeHH C HATYPaJIbHBIM ITOKa3aTeleM.
OpHowieH, MHorowieH. JIeHcTBUS ¢ OJHOWIEHAMM W MHOIOWIEHAMU (CIIOKEHUE, BBIYMTAHUE,
yMHOkeHue). DopMyibl COKpAIIEHHOIO YMHOXKEHHUS: Pa3HOCTh KBAJpaTOB, KBAAPAT CYMMBbl U PA3HOCTH.
PaznoxxeHne MHOrouneHa Ha MHOXUTENN: BBIHECEHHE OOLIEr0 MHOMKUTENS 32 CKOOKM, TpYIIIHUPOBKa,
npuMeHeHne (HopMyJl COKpAIEHHOTO YMHOXEHUs. Keaopammuwiti mpéxunen, pasnodceHue Kaopamuoco
MpEXUIeHa Ha MHONCUMETU.
JApoOHo-panmoHaibHbIe BbIPAKEHUS

Crenenp c¢ uenbiM mokasareneMm. [IpeoOpa3zoBanue ApOOHO-TMHEHHBIX BBIPAKECHHM: CIIOXKEHUE,
YMHOXEHUE, JeleHue. Aneeopauyeckas Opobs. [lonycmumosie 3HAYEHUS NEPEMEHHbIX 8 OpOOHO-
payuonanvisix evipadxcenusx. Cokpawenue anceopauveckux opooeil. Ilpusedenue ancedpauueckux opooeti
K 00wemy 3Hamenamento. [lelcmaus ¢ aneeopauieckumu OpooaAMU: CLONCEHUE, BbIYUMAHUE, YMHONCEHUE,
Oenenue, 8036edeHue 8 cmenenn. Ilpeobpazosanue 8blpadceHUll, COOEPACAUUX 3HAK MOOYIIAL.
KBaapaTubie kopHu

Apudmernueckuii KBaJpaTHbIM KopeHb. [IpeoOpasoBaHue BBIpaXKEHMI, COAEpKAIIUX KBaJAPATHHIC
KOPHH: YMHOXXEHHUE, JelIeHUue, BEBIHECEHUE MHOXKUTENS U3-T0J 3HaKa KOPHs, BHECEHHE MHOXHUTENS O]
3HAK KOPHS.

YpaBHeHUs] M HEPABEHCTBA
PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YUCIOBBIX PABEHCTB. PaBEHCTBO ¢ NEPEMEHHOI.
YpaBHeHus

[TonsiTue ypaBHeHMs U KOpHS ypaBHeHus. [IpencraBienne o paBHOCUIBHOCTH ypaBHeHUH. Obnacmey
onpeoeneHus ypasHerus (061acms 0ONYCMUMbIX 3HAYEeHUl NePeMeHHO).
JIuneiiHOe ypaBHeHHE H €ro KOPHH

Pemenue nMHEHHBIX ypaBHEHMU. Jlumetinoe ypasnenue c napamempom. Konuuecmeo kopmeu
JIUHeUH020 ypasHenus. PeuieHue TuHelHbIX YPasHeHUll ¢ Napamempom.
KBaapaTHoe ypaBHeHHe M €ro KOPHHA

KBanparuble ypaBHeHus. Hemonnble kBagpaTHble YypaBHEHHs. JIUCKPUMHMHAHT KBaJIpaTHOIO
ypaBHeHus. @opmyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pewenue keadpamuvix ypaeHeHUU: UCHONb308aHUE QOPpMYIbl 0N HAXOHCOEHUs KOpHell,
epaguueckull mMemoo peuwieHus, pazlodceHue Ha MHOXdCUmenu, noobop KOpHeu ¢ UCHONb308aAHUEeM
meopemsl Buema. Konuuecmeo kopHetl K6AOpamuo2o ypasHeHUs 8 3a8UCUMOCTU OM €20 OUCKPUMUHAHMA.
buxeaopammnuie ypasnenus. Ypaenenus, ceooumvie K auneinvim u keaopamuwvim. Keaopammuvie ypasnenus
¢ napamempom.
JApoOHo-paunoHaIbHbIe YPABHEHUSA

Pemenue mpoctedmux 1poOHO-THHEHHBIX YpaBHEHHN. Peuienue OpooHOpayuoHaivHulX ypasHe .
Memoowl  pewienus ypagueHull: Memoovl PABHOCUTILHLIX NpPeoOpA308aHULl, Memoo 3aMeHbl
nepemenHol, epaguueckuii memod. Hcnonvzosanue c80licme hynKyuil npu peueHuy ypasHeHul.
Ipocmetiuue uppayuonanvuvie ypasnenus suoa [ [ fxa ), 00 0 Ofxgx .
Vpasnenus euoa nxa [ . Ypaenenus 6 yenvix yuciax.



Cucrembl ypaBHeHUH
YpaBHeHUE ¢ ABYMs IIEPEMEHHBIMU. JINHEIHOE ypaBHEHUE C ABYMs NIEPEMEHHBIMU. [Ipamasn kax

epaghuueckan unmepnpemayus TUHeHO20 YPAGHEeHUsl C 08YMS NepeMeHHbIMU.

IlonsTHE cucTeMbl ypaBHEHUH. Pelienue cucremMsl ypaBHEHUN.

MeTopl perieHusi CUCTEM JIMHEWHBIX YpaBHEHHM C ABYMsI IEPEMEHHBIMU: 2pagduueckutl memoo,
MemooO CAOIHCEHUSA, MEMOO NOOCMAHOBKIU.

Cucmembl TUHEUHbIX YDABHEHUL C NAPAMEMPOM.
HepaBencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka cripaBeITMBOCTH HEPABEHCTB
IpY 33JJaHHBIX 3HAUYEHHSIX TIEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Ctporme u HecTporue HepaBeHCTBA. (Qobnacmb onpeoeneHus
Hepagencmaa (001acmeb 0ONYCMUMbIX 3HAYEHUL NePeMeHHO).

Pemenue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u ezo pewenus. PewieHue K8aOpamuwvlX HepageHCme: UCHONb308aHUE
ceolicme u epaghuxa KeaopamuyHou QyHKyuu, mMemoo UHMep8anos. 3anuco peuieHus KeaopamHo2o
HepageHncmaa.

Pewenue yenvix u 0podHO-payuoHanibHbIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

CucreMbl HEPABEHCTB

CucreMbl HEpPAaBEHCTB C OJHOW NepeMeHHOU. PeleHne cucreM HEpaBEHCTB C OAHON IEPEMEHHOM:
JMHEHHBIX, Kgaopamuvix. V1300pakeHne pemeHusi CHCTEMbl HEPaBEHCTB HA YHCIOBOHW MpsSMOW. 3amuch
peIIeHHs CUCTEMbI HEPABEHCTB.

DOyHKIUH
HousiTne pyHKuun

JlexkapTOoBbI KOOPAMHATHI Ha MIIOCKOCTU. DOpMUPOBaHUE MTPEICTABICHHM O METAITPEIMETHOM IMOHSATUU
«xoopauHatel». CrocoObl 3aiaHus (QYHKIMA: aHATUTUYECKHUH, rpaduueckuii, TabnuyHbld. ['paduk
¢ynkuuu. [Tpumeps! GpyHKINI, TOTyIaeMbIX B IPOIECCE UCCIIEOBAHUS Pa3IMYHBIX PEATbHBIX MPOIIECCOB
U pemieHns 3a1a4. 3HadeHue QyHKuuu B Touke. CBoiicTBa (DyHKIMIA: 00IACTh ONpeeIeH s, MHOKECTBO
3HAYeHUH, HYJU, IPOMEKYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD, TPOMEKYTKH BO3PACTaHHUS U
yObIBaHMS, HauOoibIllee W HauMeHblee 3HaudeHus. lccnenmoBanme GyHkmu mo e€ rpaduky.
Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynkyuu. Kycouno 3adanuHuvle pynkyuu.
JIuneiinas pyHKuus

CgoiicTBa 1 rpaduk TMHEHHON (GyHKIMU. YTI0BOH K03 GuIMeHT npsaMoii. Pacnionoxenue rpaduka
JUHEHHOU (YHKIMH B 3aBUCHUMOCTHU OT €€ yrioBoro ko3dduimenta u cBo6oaHoro wieHa. Haxoowcoenue
KO3hpuyuenmos nunetnou GyHKyuu no 3a0aHHbIM YCI0BUAM. NPOXOHCOEHUE NPAMOU Yepe3 08e MOUKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0O MOYKY U NaApalielbHol OaHHOU
NPAMOL.

Keanpatuunas pyHkums

CpoiicTBa u rpaduk KkBagpaTuuHoW ¢(yHKkuMU (mapabomna). Ilocmpoenue epaguka xKeadpamuyHou
@yukyuu no moukam. Haxoxnenue Hynel KBaIpaTUYHON QYHKUUHU, MHOXMCECBA 3HAYEHUI,
NPOMEINCYMKOE 3HAKONOCMOAHCIEA, NPOMENCYMKOE MOHOMOHHOCHU.

OOpaTHasi NPONOPIHOHATBHOCTD

CsotictBa ¢pynkiuu k y x [ . I'unepOoua.

I'pagpuxu ¢ynxyui. Ilpeoobpaszosanue epaguxa ¢pyuxkyuu () y f x [l ona nocmpoenus epaguxos
Gyukyut suoa [ [y af kx b c O 0O [0 . I'pagpuxu ¢ynxyuii k ya xb [0 11, yx [, 3yx [, yx [ .
IMocienoBaTeIbLHOCTH U MPOrPecCHH



HucnoBasg mnocienoBaTeNbHOCTh. [IpUMEpBI YMCIOBBIX IOCHEAOBATEIBHOCTEN. beckoHeuHbIe
nocle0BaTenbHOCTU. Apudmerndyeckas mporpeccuss u e€ CBOHCTBa. [ eomerpudueckas MPOTPECCHS.
Dopmyna obwe2o uneHa u Cymmbvl 0 NEpeblx YleHO8 apuhmemudeckol U 2eomMempuieckol npocpeccuil.
Cxooswascs ceomempudeckas npozpeccus.

Pelnenne TeKcTOBBIX 32124
3anaum Ha Bce apudMeTHYECKHUE TeiiCTBUSA

Pemenue TekcTOBBIX 3a7a4 apupMeTHIeCKUM criocodboM. Mcronp30Banue TabIIull, CXeM, YepTeKeH,
JPYTUX CPEICTB MIPEACTABICHUS JAHHBIX IPU PELICHUU 3aJa4H.
3aiauyu HA IBUKEHHUE, Pa00Ty M MOKYIKH

AHanu3 BO3MOXHBIX CHTyalluii B3aWMHOTO pACIOJOKEHUS OOBEKTOB IPU WX JIBIKECHUH,
COOTHOIIIEHUST 00bEMOB BBITIOTHSAEMBIX PA0OT IPU COBMECTHOM paboTe. 3a1auu Ha YaCTH, IOJIU, TPOLIEHTHI
Pemenue 3a1a4 Ha HAXOKEHUE YaCTH YMCIIa U YHCIa 10 €ro 4acTu. Pelienue 3a1a4 Ha IPOLEHTHI U JOJIH.
[IpuMeHeHne nponopuuii pU PEIICHUHN 3a/1a4.

Jlornueckue 3agaau

Pemenue noruueckux 3anau. PeuieHue 102uteckux 3a0ay ¢ nomousbo epagos, mabauy.
OcHoBHbIE MeTOAbI pelleHHs] TEKCTOBBIX 3aja4d: apudMeTHUeCKHil, anreOpanyeckuid, mepedop
BapHaHTOB. llepBUuHBIE MpenCTaBICHUS O MAPYTUX METOAAX peUIeHHs 3aaay (TeOMETpUYEcKHe U
rpapudeckue meronabl). Ctatuctuka M teopusi BepositHoctedd Cratuctuka Tabnmynoe u rpadudeckoe
MPEJICTABICHUE JaHHBIX, CTOJIOYATHIC M KPYTrOBBIC IUarpaMMbl, IpaduKu, MpUMEHEHHE Iuarpamm u
rpaduKOB I ONMUCAHUS 3aBHCHMOCTCH peajbHBIX BEIHYHH, HW3BJICUCHUE WHGOpMAIMU W3 TaOmuIl,
muarpamMm u rpadukoB. OmnucaTenbHbIE CTATHCTUYECKHE MOKa3aTeld YHCIOBBIX HAOOpOB: cpemHee
apudmeTrnueckoe, MenWaHa, HauOOJbIIee M HaWMEHbIee 3HaueHus. Mepbl paccerBaHUs: pa3Max,
JUCIIEPCUsl U CTaHJApPTHOE OTKJIOHeHue. Ciy4ailHas M3MEHYMBOCTb. MI3MEHUMBOCTH NpU HU3MEPEHUSX.
Pewarowue npasuna. 3axonomeprnocmu 8 UsMEHYUBLIX BETUYUHAX.

Cay4aiinblie coObITHS

Crry4aifHbie OTBITHI (AKCIIEPUMEHTHI ), SJIEMEHTAPHBIC CITy4yaiiHble cOOBITHS (MCX0Ab1). BepostHocTH
AJIEMEHTAPHBIX COOBITHI. COOBITHUS B CITy9allHBIX SKCIIEPUMEHTAX U 0JIaronpUsTCTBYIOIINE JIEMECHTAPHBIC
coObITHs1. BeposaTHOCTH ciiydallHBIX COOBITHH. OTBITHI C pPABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Kiaccuueckrie BepOSTHOCTHBIE OMBITHI C UCTIOIb30BAaHUEM MOHET, KYOUKOB. /Ipedcmasnenue cobvimuil ¢
nomowpio ouazpamm diinepa. Ilpomusononodcuvie codvimus, 00beOuHeHue u nepeceyeHue coobImuil.
Ipasuno cnoxcenus seposmuocmeu. Cnyuatinwiil gu100p. Ilpedcmasnenue sKkcnepumenma 6 guoe oepesa.
Hesasucumvle cobvimus. Ymuooicenue eeposmuocmeli Hezagucumwvlx cobwvimuil. IlocnedosamenvHule
He3asucumvle ucnvimanus. Ilpeocmasnenue o He3a8UCUMBIX COOBIMUSX 8 HCUSHUL.

DJIeMeHThI KOMOMHATOPUKH

Ilpasuno ymmoocenus, nepecmanosku, ¢paxmopuan uucia. Couemanusi U YUCIO COYEMAHUU.
@opmyna yucna couemanuu. Tpeyeonvnux Ilackana. Onvimsl ¢ OOILWUM HYUCTOM PABHOBOIMONCHBIX
NeMEHMAPHLIX coObImull. Buluucnenue eeposmuocmeti 8 OnNbIMAX C NPUMEHEHUeM KOMOUHAMOPHBIX
Gdopmyn. Ucneimanusi Bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuil 6 cepuu ucnvimauuii
bepuynnu.
CiayuaiiHble BeJIMYMHBI
3uaxomemeo co cayyanHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMMHbIX CAYUAUHBIX GENUYUH.
Pacnpeoenenue sepoamnocmei. Mamemamuueckoe ooxcudanue. Ceoucmea  MaAmemMamuieckKo2o
ooarcuoanus. [lousamue o 3axone bonvuiux yucen. Mzmepenue eéepoamuocmeii. [lpumenenue 3akona 601vuiux
yucen 8 COYUoNO2UU, CMPAXO08aHUU, 8 30pPasooXpaneHuu, obecneyeHuu 0E30NACHOCMU HAcCeNeHUs 8
Upe3BbIYaAUHbIX CUMYAYUSIX.



TemaTnuyeckoe IVIAHMPOBaHHeE 7 KJACC

Ne Tema Koxa-Bo 4acoB,
OTBOJMIMOE Ha
U3y4eHHE TEMBI
1. [ToBTOpEeHME Kypca 6 Kiacca. 5
2. AnrebpanuecKue BHIPAKCHUS 11
3. YpaBHEHUS ¢ OTHUM HEU3BECTHBIM. 9
4, OIHOYIEHBI U MHOTOYIEHEI. 20
5. Pa3noxeHre MHOTOUJIEHOB HA MHOYKHUTEIIH. 13
6. Anrebpanueckue Ipoou. 13
7. Jlunetinas GpyHKus u e€ rpaduk. 8
8. Cucrema 1ByX ypaBHEHHH € JBYMsI HEU3BECTHBIMHU. 14
9. DJIeMEHTHl KOMOMHATOPUKH. 4
[ToBTOpEHME. 5
Utoro 105
8 kaace
Ne Tema Kom-Bo JacoB,
OTBOJMIMOE Ha
U3yYeHHE TEMBI
1. [ToBTOpeHue kypca 7 Kiacca. 6
2. HepaseHncraa. 22
3. [TpuOnm>xeHHbIE BHIYMCICHUS. 4
4, KBanpaTHble KOpHH. 15
S. KBanpaTHble ypaBHEHUS. 28
6. KBanpatuunas ¢pyHKIus. 14
7. KBanpaTHble HEpaBeHCTBA. 10
8. [ToBTOpEHMeE. 6
Htoro 105
9 kamacce
Ne Tema Kom-Bo JacoB,
OTBOJIUMOE Ha
U3yYeHHE TEMBI
1. [ToBTOpEHHE. 4
2. Anrebpanueckue ypaBHeHHs. CHCTEMbl HETMHEWHBIX YPaBHEHHIA. 17
3. CreneHs ¢ palluOHATBHBIM ITOKa3aTEIEM. 10
4. CrenenHast QyHKIIHS. 19
5. [Iporpeccusi. 14
6. Crnyyaiinbie COOBITHS. 11
7. CryualiHble BETUYHHBI. 12
8. [ToBTOpEHwUe. 15
Utoro 102




Uroro 105
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