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PaGouast mporpamma yue6HOTO TIpeaMeTa «Anredpa» pazpaboraHa K yueOHUKY «Anredpa. 8
kiace» A.I'.Mep3msik, B.b.ITononckuii, M.C.Axup.

CrtpykTrypa u conepkanue paboueit mporpamMmsl « Anredpay B8 kimacce k YMK A.T'.Mep3msk,
B.b.ITononckuii, M.C.SIkupcooTrBeTcTBYI0T TpeboBaHusiM DenepaibHbBIX T'OCYJapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB HMOCHOBHOM 00pa30BaTelbHON MPOrPaMMEOCHOBHOTO OOIIIETro
obpazoBanust MOY «COL Ne2y.

IInanupyemble pe3ybTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa:

B 06noke «BBIMYCKHUK MOJTYYUT BO3MOXKHOCTh HAYUYUTHCS» MPUBOMAATCS IUIAHUPYEMBIE
pe3yIbTaThl, XapaKTEPU3YIOIINE CHUCTEMY YYEOHBIX IEHCTBUA B OTHOIICHUM 3HAHWH, yMEHUH,
HABBIKOB, PACHIMPSAIOMIAX W YrIAyOJISIONIMX MOHMMAaHHE OMOPHOTO Y4YeOHOro Marepuana WIH
BBICTYMAIOLIUX KaK MPOIMEAeBTUKA AJs JalbHEHMIero H3y4yeHUs JaHHOrO IpelMeTa. YPOBEHb
JOCTHUKECHHUHM, COOTBETCTBYIOIIMIA  IUIAHHPYEMBIM  pe3yjbTaTaM d3TOro  OJ0oKa, MOTYT
MIPOJIEMOHCTPUPOBATH OTAENIbHbIE MOTUBUPOBAHHBIE U CIIOCOOHBIE O0yuaroluecs. B moBceqHeBHOM
MIPAKTUKE TPEMOJaBaHUs IENH JAHHOTO OJIOKa He OTpabaThIBAIOTCS CO BCEMH 0€3 MCKIIOYCHHUS
oOy4arolUMUCs Kak B CHUJIy MOBBIIICHHOW CIIOKHOCTH Y4€OHBIX JEHCTBUH, TaKk U B CHIY
MOBBIIICHHOW CIIO)KHOCTH y4eOHOTOo MaTepuaia W/WIM ero MpONeIeBTUYECKOrOo XapakTepa Ha
JaHHOM YypoBHe o0OyueHus. OLEHKAa JOCTIKEHUS IUIAHUPYEMBIX pE3yJIbTaToOB BEJIETCS
MPEUMYIIECTBEHHO B XOJ€ MpOLEeayp, [IONyCKAIOMMUX MPEAOCTAaBICHHE M HCIOJIb30BaHUE
UCKITIOYUTENIbHO HenepcoHupuipoBaHHoi nHdopmannu. COOTBETCTBYIOLIAS IpyIa pe3yIbTaToB
B TEKCTE BBIJIETICHA KYPCUBOM.

B pe3syabTate m3yyeHusi y4yeOHOro mnpeaMera «AJjredpa» Ha ypoBHe OCHOBHOIO 001iero
00pa3oBaHuMA:

BbinyckHUK Hay4yuTcss B 7-9 Kjaccax (AJs1 HMCIOJb30BAHUSA B TMOBCEJIHEBHOW KHU3HHU H
o0ecreyeHNsi BO3MOKHOCTH YCIIEIIHOTO NPOJO0JIKeHHs1 00pa3oBaHus Ha 0a30BOM YPOBHe)

DJIeMEeHTbI TEOPUH MHOKECTB H MATEMATHYECKO JIOTUKH

e OmepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMH: MHOXECTBO, JJI€MEHT MHOXECTBA,
MOJIMHOKECTBO, MPUHAIC)KHOCTD;

®  337]aBaTh MHOXECTBA MEPEUUCICHUEM HX PJIEMEHTOB;

® HaxOJWTh MepecedeHue, 00beUHEHNE, TTIOJIMHOKECTBO B IPOCTECUIIINX CUTYAIIHIX;

e oOmnepupoBaTh Ha 0a30BOM YpPOBHE TOHATHSIMHU: OIpEIeNieHHe, aKCHOMa, TEeOopema,
JIOKa3aTeIIbCTBO;

® [PUBOAUTH NPUMEPHI U KOHTPHPUMEPHI JIJIsI MOATBEPKICHHUS CBOMX BBICKA3bIBAHUU.
B noBcenHeBHOI KU3HN U IPH U3YYEHUH APYTUX NPeIMETOB:

®  HCMOJNIB30BaTh TpadUUecKoe TPEJCTABICHUE MHOXKECTB I OIMUCAHUS PEabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33714 IPYTUX YUCOHBIX TPEIMETOB.
Yucaa

e OmepupoBaTh Ha 0a30BOM YPOBHE IMOHSATHSMHU: HATypadbHOE YHUCIO, IIEJI0€ YHCITIO,
OOBIKHOBEHHasi IpoOb, JAeCATHYHAs JpoOb, CMeEIIaHHas JpoOb, paMOHAIBHOE YHCIIO,
apu(METHYECKUI KBaIpaTHBIM KOPEHb;

®  HCHOJIb30BAaTh CBOMCTBA YKCEN U IIPaBUJIa JCHCTBUI IPU BBINOJHEHUN BBIYMCIIEHUI;

®  UCIOJIb30BaTh MPU3HAKU JACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUH BBIYUCICHUN U
pPELICHUH HECIOXKHBIX 3a/1a4;
BBINOJIHATH OKPYTJICHUE PALIMOHAIBHBIX YHCEJ B COOTBETCTBUU C NTPABUIIAMMU;
OLICHMBATh 3HAYEHHE KBAJPATHOTO KOPHS U3 MOJIOXKUTEIIBHOTO LIEJIOT0 YHUCIIa;
pacno3HaBaTh pallMOHAIBHBIE U UPPALlMOHAIbHBIC YUCIIA;

®  CpaBHUBATH YHUCIA.
B noBcenHeBHOM KU3HU M MIPU U3YYE€HUM JPYTUX MPeIMETOB:

®  OIICHMBATh PE3yJIbTAThl BEIYMCICHUN NPU PEIICHUH MPAKTUYECKUX 3a/1a4;

®  BBINOJHITH CPABHEHUE YUCEN B PEATbHBIX CUTYyalUsIX;



®  COCTaBJIATh YMCJIOBBIC BBIPAKECHUS NPU PEIICHUH NPAKTHUECKUX 3aJad U 3a4ad U3
IPYTUX Y4EOHBIX MPEIMETOB.
ToxnecTBeHHBIE IPeoOpa3oBaHUA

e BHIMONHATE HECIOXHBIE MpPeoOpa3oBaHUs JUISI BBIYMCICHHUS 3HAUEHHH YHCIOBBIX
BBIDQKEHUH, COAEpKAIIMX CTENEHH C HATypalbHbIM II0OKa3aTeleM, CTENeHH C  IIeJbIM
OTpHUIATENIbHBIM [TOKa3aTeseM;

®  BBINOJIHATH HECJIOXKHbIE MPeoO0pa3oBaHMs LENbIX BBIPAKEHHM: PacKpbIBaTh CKOOKH,
MPUBOAUTH OAOOHBIE CIaraeMble;

®  UCMOJB30BaTh (OPMYJIBI COKPAIICHHOTO YMHOXEHHs (KBagpaT CyMMBI, KBajpaT
Pa3HOCTH, Pa3HOCTh KBAJAPATOB) /JIsl YIIPOILLIEHUS BEIYMCICHUN 3HAYCHUI BBIPAKEHU;

®  BBINOJIHATH HECIIOKHBIE MPeoOpa3zoBaHusl APOOHO-TUHEHHBIX BHIPAKEHUN U BBIPAXKEHUN
C KBaJIpaTHBIMU KOPHSIMH.

B noBceaHeBHOI KM3HM U NIPH U3YYEeHUH APYTUX NPeAMETOB:

® [IOHUMMAaTh CMBICJI 3alMCH YHCIIa B CTAHIAPTHOM BU/IE;

e  onepupoBaTh Ha 6a30BOM ypOBHE MOHATHUEM «CTaHIAPTHAs 3allMCh YHCIIa.
YpaBHeHUs M HEpaBeHCTBA

e OnepupoBath Ha 0a30BOM YPOBHE IOHSTHUSMHU: PABEHCTBO, YHUCIOBOE PaBEHCTBO,
ypaBHEHHE, KOpPEHb YpaBHEHHs, DPEIICHUE YpaBHEHMs, YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO,
peleHre HepaBEeHCTBA;

MIPOBEPATH CIPABEAIMBOCTH YUCIOBBIX PABEHCTB M HEPABEHCTB;
peliaTh JTMHEWHbIE HEPaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEHHBIM;
pelIaTh CUCTEMbI HECIIOKHBIX JTUHEHHBIX YPaBHEHHM, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCA JIM JAaHHOE YHCIIO PEIIeHHEM ypaBHEHUs (HEpaBEHCTBA);
peliaTh KBaJpaTHble ypaBHEHUS 10 (GopMyie KOpHEH KBaApaTHOTO YpaBHEHUS,
e n300pakaTh pELICHUS HEPABEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOM.
B noBceaHeBHOI :KU3HM ¥ IPU U3YYEHHUH IPYTUX MPeAMETOB:

® COCTaBJIATh U peIlaTh JMHEHHBIC YpAaBHEHHs MPU PELICHUM 3a/1a4, BO3HUKAIOIIUX B
APYTUX y4eOHBIX MpeaMeTax.

DOyHKIUT

e Haxonute 3HaueHue GyHKINU MO 3aJaHHOMY 3HaYEHHIO apTyMEHTa;

® HaxOJIUTh 3HAUEHUE apryMeHTa MO 3aJaHHOMY 3HAu€HUIO (YHKIMH B HECIOKHBIX
CUTYyalHAX;

e ompenensiTh NOJOXKEHHE TOYKH M0 €€ KOOpJAMHATaM, KOOpPAMHATHl TOYKH IO €€
MOJIOKEHUIO Ha KOOPJMHATHOM TIOCKOCTH;

e 10 rpaduky HaXoAWUThb OOJIACTH ONpPEIENICHUS, MHOXKECTBO 3HAUCHUU, HYJIU (YHKIIHUH,
MPOMEKXYTKH 3HAKOIOCTOSHCTBA, TNPOMEXYTKHA BO3pacTaHusi M YObIBaHHs, HauOombllee U
HauMeHbIlIee 3HaYeHUS PYHKIIHNH;

®  CTpOUTH rpaduK TUHEHHON QyHKIINH,

®  TIPOBEPATH, SABJISCTCS JIM JaHHBIN rpaduk rpadukoM 3aJaHHOW (PYHKIUU (JIMHEWHOH,
KBaJpaTUYHOMN, OOpaTHOU MPOTOPIIUOHATBHOCTH);

e ompeneiiaTh NPUOIMKEHHbIE 3HAYEHHUS KOOpAWMHAT TOYKH IepeceueHus rpadukoB
byHKIH;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU: MOCIEIOBATEIBHOCTD, apupMeTHUYeCKast
Iporpeccusi, reoMeTpuieckas mporpeccus;

e pemarth 3aJadyd Ha TMPOTPECcCHH, B KOTOPBIX OTBET MOXET OBITh MOJyYeH
HETOCPECTBEHHBIM MOJCUETOM 0€3 MpUMEHEHHs (POopMyIL.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:

®  CIMOJIb30BaTh IpadUKU peanbHBIX MPOIECCOB M 3aBUCUMOCTEH ISl ONpeneieHHs] UX
CBOWCTB (HanOOJbIINE U HAMMEHBIINE 3HAYCHUS, IPOMEXYTKH BO3PACTaHUS U YOBIBaHHs, 00JIacTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  CIOJIb30BAaTh CBOMCTBA IMHEHHOW QYHKIIMU U ee TpaduK MPHU PEIICHUH 3a/1a4 U3 IPYTHX
y4eOHBIX TPEMETOB.

CrarucTuKa U TeOpusi BePOATHOCTE

e lIMeTph mpeacTaBl€HHE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSITHOCTH CIIy4ailHOTO

COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;



e pemarh npocreifime KOMOMHATOPHBIE 331a4l METOI0M MIPSMOr0 M OPraHU30BaHHOTO
nepedopa;

®  NPEJCTaBIATh JaHHbIE B BUJE TAaOJIMILI, AUarpamMm, rpauKoB;

e  yuTaTh MH(OPMAIIHIO, TPEJCTABICHHYIO B BHJIE TAOJIUIIBI, AUATPaMMBI, rpaduka;

®  OMNpenensITh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIIGHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIINX CIyYasix;

®  UMETh MPEJCTABICHUE O POJIH 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBJICHUSX.
B noBcegHeBHOI KNU3HM ¥ IPU U3YyYEHHUH JPYTUX NPeIMETOB:

®  OILIEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/I0M Ilepedopa;

®  UMETh [IPEJCTABICHHUE O POJIM MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH;

® CpaBHUBaTh OCHOBHBIC CTAaTHCTUYECKHE XapaKTEPUCTUKHU, IOJYyYCHHbIE B IpOILEcCe
peleHys MPUKIJIAAHON 3a/1a4l, U3yUeHHsI PEaIbHOTO SIBICHUS;

®  OLIEHUBATh BEPOATHOCTb PEAIbHBIX COOBITUH U SIBICHUM B HECIIOKHBIX CUTYaIUSX.
TekcToBBIC 3a4a4H

e Pemare HeECIOXHBIE CIOKETHBIC 3aJaud pa3HBIX THUIIOB HAa Bce apu(pMETHUECKHUE
e CTBUSL,

®  CTPOMTH MOJEIIb YCIOBUSA 331a4M (B BUA€ TaOIMILIbI, CXEMBI, PUCYHKA WIH YPaBHEHHUS), B
KOTOPOHM JaHbl 3HAYCHUs IBYX M3 TPEX B3aMMOCBS3aHHBIX BEIWYHH, C IIENbI0 MOUCKA PELICHHUS
3aJauu;

®  OCYILECTBJIAThH CIOCOO MOUCKA PEUIEHU 3a/1a4l, B KOTOPOM PACCYXIE€HUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHUIO WIIN OT TPEOOBAHMS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 33/1a4H;

®  BBIIENATH ATAIlbl PELICHUS 3a]]auy;

®  UHTEPHPETHPOBATH BHIUMCIUTENIBHBIE PE3YIbTAThl B 33aJa4e, UCCIEI0BATh MOJy4eHHOE
pelIeHNe 3aauu;

® 3HaTh pa3U4Me CKOpOCTed 00BEKTa B CTOSYEH BOAE, MPOTHB TEUCHHS M IO TCUCHHUIO
peKu;

e  pelaTh 33Ja4u Ha HAXOXKJEHHME YaCTH YHUClIa U YKcia 10 €ro 4acTH;

e  pemarh 33Ja4M Pa3HbIX TUIOB (Ha PabOTy, HA MOKYIKHU, HA JBM)KEHHUE), CBA3BIBAIOIINX
TPH BEIMYUHBI, BBLACTSATD 3TH BEIMYUHBI M OTHOILICHHS MEXKLy HUMHU;

®  HAXOAUTh MPOLEHT OT YHCIA, YACIO IO MPOLEHTY OT HEro, HaXOAWTh MPOLEHTHOE
CHMIKEHHE WM IIPOLIEHTHOE MOBBIILIEHHE BETUYNHBI;

®  pelaTh HECJIOKHBIE JIOTHYECKHE 3a7a4l METOJIOM PACCYKACHUN.
B noBcegHeBHOI KNU3HM ¥ IPU U3YYEHHUH JPYTUX NPeIMeETOB:

®  BBIIBUIATh FMIIOTE3bI O BO3MOXHBIX NIPEIEIbHBIX 3HAYEHUAX UICKOMBIX B 33]1a4€ BEJTUUUH
(nenaTh MPUKUJIKY).

BhInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCH B 7-9 Ki1accax 1Jis o0ecniedeHnst
BO3MOSKHOCTH YCIIEHIHOTO NMPOJ0JIKEHUs 00pa30BaHus HA 0230BOM M YIJIyOJIEHHOM YPOBHSIX
JIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKO JIOTUKH

e Onepuposamvb NOHAMUAMU: ONpedeleHue, meopemd, aKCUoOMa, MHONCECHEO,
Xapakmepucmuky MHOMCECmsed, 2dJeMeHm MHONCecmed, nycmoe, KoHeuHoe U OecKoHeyHoe
MHOHCECTNBO, NOOMHONCECMBO, NPUHAOIEHCHOCMb, BKIIOYEHUE, PABEHCTNBO MHONICECME,

®  U300paddcamov MHOXMCECMEA U OMHOUWEHUE MHONCECE C NOMOWbIO KpY208 Diinepa;

®  onpeodenamv NPUHAOLEHCHOCb INIEMEHMA MHONHCECMBY, 00beOUHEHUIO U NepeceyeHU0
MHOXCECMS;

®  3a0a6amb MHONCECMBO C NOMOWBIO NEPEYUCTIeHUs. INEMEHMO8, CI08ECHO20 ONUCAHUSL,

®  Oonepuposamv NOHAMUAMU. BbICKA3LIGAHUE, UCHMUHHOCMb U JOHCHOCMb 8bICKA3bIBAHUS,
ompuyaHue 8blCKA3bI8AHUU, ONepayuu Hao 8blCKA3bIBAHUAMU: U, UTU, He, YCI08Hble 8blCKA3bIBAHUS
(umnauxkayuu),

®  CmMpoumbs 6bICKA3bIGAHUS, OMPUYAHUS BbICKA3bIGAHULL.
B noBceaHeBHOI KM3HM U NIPH U3YYEeHUH APYTUX NpPeAMeETOB:

®  Ccmpoumbs YenouKu yMO3aKItOYeHUll Ha OCHOBe UCNOJIb308AHUS NPABUIL JIOUKU,



®  UCNONB308AMb  MHOMCECMBA, Onepayuu ¢  MHOJCecmeamu, ux epaguueckoe
npeocmasieHue OJisk ONUCAHUS PEeAIbHbIX NPOYECCO8 U ABTeHUL.
Yucaa

e Onepuposamsv NOHAMUAMU. MHONCECMBO HAMYPALLHHIX YUCEN, MHONCECHEO YEblX
yucen, MHONCECMBO PAYUOHATLHBIX YUCe], UPPAYUOHALbHOE YUCIO, KBAOPAMHbBIL KOPEHb,
MHOIHCECNBO OCUCMBUMENbHbIX YUCET, 2e0MeMmpPUudecKds UHMepnpemayus HamypaibHbiX, Yeavix,
PAYUOHATILHBIX, OEUCMBUMENTbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINOIHAMb BLIYUCIEHUS, 8 TOM YUCIe C UCHONbL30BAHUEM NPUEMO8 DAYUOHANbHLIX
BLIYUCTICHULL,

®  BLINOIHAMY OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANLHBLE U UPPAYUOHATbHBIE YUCILA,

®  npPedCcmasisAmb PAYUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU OpooU

®  YnopsaodouuUsamsv YUCIA, 3ANUCAHHBLE 8 BUOE ODLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

e naxooume HOJ/[ u HOK uucen u ucnoniv3o8ams ux npu peuieHuu 3a0au.
B noBceaHeBHOIi :KU3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  NpUMEHAMb NPABUILA NPUOTIUINCEHHBIX BLIUUCTEHUL NPU PeuleHuy NPAKMUYeCcKux 3a0ay u
peutenuy 3a0ay Opyeux yueOHvix npeomMemos;

®  BLINOIHAMb CPAGHEHUE PE3VIbMAMO8 GbIUUCIEHUL NPU peuleHUY NPAKMU4ecKux 3a0ad, 8
MOM Yucie NPUOIUINCEHHBIX BbIUUCTEHULL,

®  CcoCmasusime U OYEeHUBAMb YUCIO0BbLE GbIPANCEHUS NPU PeUleHUU NPAKMUYEeCKUX 3a0ay U
3a0ay u3 opyaux y4eOHvlx npeomemos;

®  3anucvléamb U OKPYlAMb YUCIO08ble 3HAYEHUS PedbHblX GEelUYUH C UCNONb30BAHUEM
PA3ZHBIX CUCEM U3MepPeHUs.
ToxnecTBeHHbIE IPeoOpa3oBaHUA

e Onepuposame NOHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3AMeNeM, CMeneHu ¢ Yeavlm
ompuyamenbHulM NOKaA3amenem,

®  BLINOIHAMb NPEOOPA30BAHUS YETbIX BLIPANCEHULL: OCUCMEUs. C OOHOUIEHAMU (CLOJICeHUe,
BbIUUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO20UIeHAMU (CNOJICEHUe, BbIYUMAHUE, YMHONCEHUE),

®  BLINOIHAMb PA3NIOJNHCEHUE MHOSOYUIEHO8 HA MHONCUMENU OOHUM U3 CNOCODO08: BbIHECEHUE
3a cKOOKY, epYNNUPOBKA, UCHONb308AHUE POPMYI COKPAUEHHO20 YMHONCEHUSL,

®  gvI0enAmb K8AOPAM CYMMbl U PAZHOCIU OOHOUNIEHO8,

®  pAcK1aovl8amsv HA MHONCUMENU KBAOPAMHbIUL MPEXUIeH,

®  GLINOIHAMbL NPeodPA306aAHUS  BLIPANCEHUU, COOEPHCAWUX CMENeHU C  YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMY, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ YeabiM
ompuyamenbHuiM NOKa3amenem K 3anucu 8 euoe opoou;

®  BLINOIHAMb NPEOOPA308aHUSA OPOOHO-PAYUOHATLHBIX BbIPANCEHUN. COKpaujerue opobetl,
npusedeHue ancedopaudeckux opooeli Kk oowjemy 3HamMeHamento, CloNceHue, YMHOdNCeHUe, OelleHUe
aneebpauveckux Opobeil, 6036edeHuUe aneeopauieckou Opoou 6 HAMYPATLHYIO U  Yeryio
OMPUYAMENbHYIO CIenetb,

®  BLINOIHAMb NPEOOPA3ZOBANUSL BLIPANCEHULL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

®  guidenAmb K8aopam CyMMbvl UIU PAZHOCIU OB8VUNEHA 6 GbIPANCEHUSX, COOEPAHCAUJUX
K6aopammubvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYTb.
B noBceaHeBHOI KM3HU U NPH U3YYEHUH APYTUX MPeIMETOB:

®  GLINOIHAMb NPEoOPA308aHUA U OEUCMBUSA C YUCIAMU, 3ANUCAHHLIMU 68 CMAHOAPMHOM
guoe;

®  BLINOIHAMb NPEOOPA30BAHUS ANCEOPAUYECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OpYeux
VueOHbIX NpeoMemos.
YpaBHeHNsI M HEPABEHCTBA

o Onepuposamb NOHAMUAMU: YPABHEHUE, HePABEHCME0, KOPEeHb VDABHEHUs, peuleHue
HepaseHcmea, pasHOCUNIbHbIe YPABHeHUs, 001acmb onpedeneHus YpasHeHus (HepaseHcmsd,
cucmemvl YpasHeHUll Ul HEPABEHCME);

®  pewams JNUHElHble YPAGHEHUs U YPABHEHUS, CB00UMble K JUHEUHbIM ¢ NOMOUWDBIO
MOACOECMEEHHBIX NPEOOPA3Z08AHULL,



®  pewamb K6AOpaAMHbvle YPAGHEHUS U YPABHEHUS, CBO0UMbIE K KEAOPAMHBIM C NOMOUBIO
ModHCOeCmeeHHbIX NPeodPaA308aAHULL,
®  peuwamsb OpOOHO-TUHEUHbIE YPABHEHUSL,

*  pewiamp npocmetiuiue uppayuoHanbrble ypasuenus euoa | f (x) =a, \/ f(x)= \/ g (x)

®  pewambs ypasHeHus 6U0a X'=a;

®  pewams ypasHeHUs CHOCOOOM PAZLONCEHUS HA MHOICUMENU U 3AMeHbl NePEMEHHOU,

®  UCNONB308aMb MEMOO UHMEPBAN08 OJisi peuleHUus Yeavlx U OpOOHO-PAYUOHANbHBIX
HepaseHcma,

®  pewams TUHElHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  pewams HeCL0dCHbIE KBAOPAMHbIE YPABHEHUS C NAPAMEMPOM,

®  peuams HeCL0NCHbIE CUCHIEMbL TUHEUHbIX YPAGHEHUL C NaApAMEmpPamu,

®  peuams HeCLONCHbIE YPABHEHUS 8 YEbIX YUCILAX.

B noBceaHeBHOI KM3HU U NPH U3YYEHUH APYTUX MPeAMETOB:

® cocmaeiamb U pewiamv JuUHelUHble U KEAOpamuble YPAGHEHUs, YPAGHEHUs, K HUM
c800AWUeCs, CUCEMbL TUHEUHbIX YPABHEHUll, HEPABEHCME NPU pPeueHuu 3a0ay Opyeux y4eOHbIxX
npeomemos;

®  BLINOIHAMb OYEHKY NPABOON000OUA PEe3YIbINAMO8, NOJYHYAEMbIX NPU peuleHUU TUHEUHbIX
U K8AOPAMHBIX YPAGHEHUI U CUCEM IUHEIIHbIX YPAGHEHULL U HEPABEHCME NPU PeuleHUU 3a0ad Opy2ux
VUEOHBIX NPEOMEMO8,

®  guIOUpamb COOMBEMCMBYIOWUe YPABHEHUs, HePABeHCmea UIU UX cucmemvl OJisl
COCMAgIeHUsi MamemMamuyeckol Mooelu 3a0aHHOU PeanbHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu;

*  yMemb UHMEPNPEMUPOBAMb NOJYYEHHbIN NPU peuleHUuu YpaeHeHus, HepageHcmed Uil
cucmembl pe3yibmam 6 KOHmMeKcme 3a0aHHOU PeaibHOl CUMYayuu Uil NPUKIAOHOU 3a0aiu.
DyHKUMH

e  Onepuposamb NOHAMUAMU. DYHKYUOHANLHAA 3A6UCUMOCTMb,  QVHKYUA, 2paghux
dynkyuu, cnocobwvl 3a0anus QyHKYuU, apeymenm u 3HaveHue QyHKyuu, ooaacms onpeodeieHus u
MHOJCECMB0 — 3HAYEHUN  (QYHKYuu, HYAU  QYHKYUY, NPOMEXdCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYULU, YeMHOCHb/HeUemHOCIb (YHKYULU,

e cmpoums epaghuxu JIUHENHOL, K8aOpamuyHou Gynxyuil, 0bpamuoll

,y Y o= \/x_,y:{/;, y=|x|s
+b

® Ha npumepe K8aAOPAMUYHOU (HYHKYUU, UCNOIB308AMb NPeoOPA308aHUs 2paguxa
@ynxyuu y=f(x) ona nocmpoenus epaghuxos GyHKyull y = af (kx +b)+c 5

® cocmaenams ypasHeHus NPAMOL No 3A0AHHbIM YCIIOBUAM: NPOX0OAWell Yepe3 08e MOYKU
€ 3A0aAHHBIMU KOOPOUHAMAMU, NPOX0OsWell Yepe3 OAHHYI0 MOYKY U NAPAIENbHOU OAHHOU NPAMOU,

® uccredosamv QyHKYUIO No ee epaguxy;

®  HAXOOUMb  MHONCECMBO  3HAYEHUl, HYAU, NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUL,

®  onepupoeamv NOHAMUAMU. NOCIEO08AMENLHOCMb, APUPDMEMUUECKds Npocpeccus,
2eomMempuyeckas npoepeccusl;

®  pewams 3a0auu HA APUPMEMUYECKVIO U 2e0MEMPULECKYIO NPOPECCUIO.
B noBceaHeBHOIi :KU3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

®  ULIIOCMPUPOBAML C NOMOWBIO PAPUKA PeaTbHYI0 3A8UCUMOCb WU NPOYECC NO UX
XapakmepucmuKam,

®  UCNONB308aMb CEOUCMEA U 2PAPUK K8AOPAMUUHOU QYHKYUU NPU peuleHuu 3a0ad u3
opyaux yueOHbIX npeomMemos.
TexcroBble 3aga4n

e Pewams npocmvle U CI0NHCHbIE 3A0AYU PASHLIX MUNOS, d MAKHCE 3A0aYU NOBbIUEHHOT
mpyoHocmu,

®  UCNONB308aMb PA3HLIE KpAMKUE 3ANUCU KAK MOOeTU MEKCMO8 CLONCHBIX 3a0ay OJis
nOCMpOeHUs NOUCKOBOLL CXembl U peuleHus 3a0ay;

NPOROPYUOHATLHOCIU, PYHKYUU 6U0A: ) = q +



®  paziuuams Mooelb MeKCma U MoOelb peuleHus 3a0ayu, KOHCMPYUposams K O0OHOU
MOOenu peulerusi HeCI10HCHOU 3a0ayu paszuvle MoOeau MeKCcma 3a0aqu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (om mpeboB8anusl K YCI08UI0 U
om ycnosusi K mpeboeanuio),

®  MOO0eNUPOBaAmMb PACCYHCOCHUS NPU NOUCKE PEULeHUs 3a0ad ¢ NOMOWbIO 2pagh-cxembl,

®  gbidenAMb IMANbL PeULeHUsl 3a0aUU U COOEPAHCAHUE KAAHCO020 IMANA,

®  yuemb GuIOUPAMb ONMUMAILHLIL Memo0 peueHUs 3a0a4u U OCO3HABAMb 6blOOp
Memooa, paccmampusams paziudHble Memoovl, HAX0O0Umb pa3Hble peulenus 3a0adu, eciu
B03MOMNCHO,

®  QHAIU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0a4;

®  GLINOJIHAMb PA3IUYHBIE NPeoOPA306aAHUS NPEONIONCEHHOU 3a0aul, KOHCMPYUpOB8amb
HO8ble 3a0auu U3 OAHHOU, 8 MOM Yucie 0opamuble;

®  UHmMeEpPNnpemupo8aAmMsb  GLIYUCTUMENbHbIE —pe3yIbmamvl 6  3a0aye, UCCLe008amMb
NoJYy4eHHOe peulenue 3a0adu;

®  QHATU3UPOBAMb BCEBOIMOIICHBLE CUMYAYUU B3AUMHO20 PACNOTIONCEHUSL 08YX 0OBLEKMO8 U
UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCmosHue) npu
peutenuy 3a0a4 Ha Osudicenue 08YX 00bEeKmMo8 KAk 8 O00HOM, MAK U 6 NPOMUBONOLONCHLIX
HANpAaeienusix;

®  UCCe008amb BCEBO3MONCHBIE CUMYAYUU NPU PEeUleHUU 3a0ay HA O08UdNCeHUe No pexe,
paccmampusams pasHvle CUCHeMbl OMCYema,

®  pewams pazHoOOOPA3HLIE 3A0AYU «HA YACMUY,

®  pewams u 000CHOBLIBAMDb CBOE peuleHUe 3a0a (8blOesimb MAMeMamuyeckyro 0CHO8Y)
HA HAXO0JICOEeHUe YaACmU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbILCIA Opoou,

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCb 3A0a4 PA3HLIX MUNOS, CEA3bIBAIOWUX MPU
BeIUYUHBL (HA pabomy, Ha NOKYNKU, HA O8UdCEHUE), BbIOEISIMb MU ENUYUHBL U OMHOUEHUSL MENHCOY
HUMU, NPUMEHSAMb UX NPU peuleHuu 3a0ai, KOHCMpyuposams coOCmeeHHble 3a0a4 VKA3AHHbIX
munos;

®  graodemb OCHOBHBIMU MEMOOAMU PeUleHUs 3a0ay Ha CMeCU, CHIABbl, KOHYEHMPayuu,

®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM HUC]Ie, CILOJNCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONIL3YS pa3Hble CNOCOObL,

®  pewams J02udecKue 3a0aiu pasHbIMU CNOCoOaMU, 8 MOM YUcie, ¢ 08yMs OOKaMU U C
mpems 610KaMU OAHHBIX C NOMOWbI0 MadIuy,

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu 6eposimMHOCMell HA OCHO8e
UCNONIL30BAHUS USYYEHHBIX MEMO008 U 000CHOBLLBAMb pelleHUe,

®  pewams HeCl0JCHbIE 3A0aYlU NO MAMEMAMUYECKOL CIamucmuxe;

®  061a0emb OCHOBHLIMU MEMOOAMU pPeuleHUs CIONCEMHbIX 3a0ay: apughmemuyeckull,
aneebpauueckuil, nepedbop eapuanmos, 2eoMempu4ecKull, 2papuuecKull, NPUMEHsMb Ux 6 HOBbIX No
CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceaHeBHOM KM3HU U MIPH U3YyYEeHUH APYTUX MPeAMETOB:

®  gblOeNAMb NPU  pPeuwleHuu 3a0a4 XAPaKmepucmuku paccmMampusaemMolu 6 3a0aue
cumyayuu, OmiuuHble OM pPeaibHuIX (Mme, Om KOMOpPbIX AOCMPAupo8aiucy), KOHCmMpYyuposams
HOBble CUMYayuu ¢ Y4emom IMux Xapakmepucmuk, 6 HACMHOCMU, NpUu peuwleHuu 3a0a4 Ha
KOHYEeHMpayuu, y4umoléams njiomuHoCms 8eujecmasd,

®  pewams U KOHCMPYUPOBAMb 3A0aYlU HA OCHOBE PACCMOMPEHUs. PealbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MouHblll GbIYUCTUMENbHDIL Pe3YTbmant,;

®  pewams 3a0a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCIEMbL OMCYemd.
CraTucTuka U Teopusi BepOsATHOCTE

o Onepuposamv NOHAMUAMU. CMOLOYAMbLE U KPY208ble OUASPAMMbL, MaOIUYbl OAHHDBIX,
cpedHnee apugmemuueckoe, MeOUaHa, HauboIbulee U HAUMeHbUlee 3HAYEHUsl 8blOOPKU, PA3ZMAX
6b100pKU, OuCnepcust U CMaHOapmuoe OMKIOHEHUe, CLYYAUHASL USMEHYUBOCTb,

®  uzsneKamv UHGOpMayUI, NPEOCMasieHHyI0 8 MadIUYax, Ha OUAZPamMmax, spapuxax;

® cocmasnsams madauybl, CMPoOUmsd OUALPAMMbL U SPAGUKU HA OCHOBE OAHHDLX,

® onepuposamv NOHAMUAMU. AKMOPUAL YUCIA, NEePEeCMAHO8KU U COYemAaHusl,
mpeyeonvuux Ilackans,

®  NpUMEHSIMb NPABUILO NPOU3BEOEHUS NPU PeUeHUU KOMOUHAMOPHBIX 3A0ay;



®  onepupoeamv NOHAMUAMU. CAVYAUHLIL ONBIM, CAVHAUHLIL 6blOOp, UCHbIMAHUE,
SNleMeHmapHoe CIyuatinoe cobbimue (UCxo0), K1accuueckoe onpeoeienue 6eposmHoCmu Ciy4aiHo20
cobvimusl, onepayuy Hao CIyYaAuUHbIMU COOLIMUAMU,

®  npedcmasisimv UHGOPMAYUIO ¢ NOMOWBIO KPYeos Diiepa,

®  pewams 3a0a4u HA BLIYUCIEHUE BEPOSMHOCIIU C NOOCUEMOM KOIULeCMEd 6APUAHMOE C
HOMOWBIO KOMOUHAMOPUKU.
B noBceHEeBHOI KU3HU M IPH U3YYEHHH APYTUX NPEIMETOB:

®  u3GNIEKAMb, UHMEPNPEMUPOSAMb U NPEodPA308bl6aANMb UHDOPMAYUIO, NPEOCTABLEHHYIO
8 madIuUYax, Ha OUASPaAMMAX, epapuKax, ompaxtcarwyio ceolUCmseda U XapaKkmepucmuKki peaibHbIx
npoyeccos u s61eHull;

®  onpedensamb CMamucmuyecKue XapaKmepucmuxku 6bl60poK o madauyam, Ouazpamma,
epaghuxam, bINOIHAMb CPABHEHUE 8 3AGUCUMOCIU OM Yelu peuleHUs 3a0ayu;

®  OyYeHUBamMb BEPOSMHOCTIL PEANbHBIX COOBIMULL U SGNEHUIL.

BorInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax IJIfl yCIEIHOTO MPOI0JKeHUs
00pa3oBaHus HA YIJIYOJI€eHHOM YPOBHeE
JIeMEeHThI TEOPUH MHOKECTB H MATEMATHYECKO JIOTUKH

e (CB0oOONHO oOMEpUPOBATH TMOHSATHUSIMHU: MHOXKECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOXXECTBa, IyCTO€, KOHEYHOe M OECKOHEYHOE MHOXKECTBO, IOJIMHOKECTBO,
MIPUHAIICKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOKECTB, CITIOCOOBI 33 JaHUE MHOXKECTBA,

®  33/1aBaTh MHOXKECTBA Pa3HBIMU CIIOCOOAMH;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

e CBOOOJHO OINEPUPOBATH MOHITUSIMH: BbICKa3bIBaHHE, HMCTUHHOCTb M JIOXKHOCTH
BBICKA3bIBAHUS, CJIOKHBIE U IMPOCTHIC BHICKA3bIBAHUS, OTPUIIAHME BBICKA3BIBAHWI; UCTUHHOCTH U
JIO’)KHOCTH YTBEPKJEHUS U €ro OTPULIAHUS, ONlepallK HaJl BHICKA3bIBAHUSMU: U, WIH, HE; YCIOBHBIE
BBICKA3bIBaHUS (MMILTUKALIH);

®  CTPOUTH BHICKA3BIBAHUS C HCIIOIH30BAHIEM 3aKOHOB alIreOphl BHICKA3bIBAHHIA.

B noBceaHeBHOI KM3HM U NPH U3YYeHUH APYTUX NPeAMeTOB:

®  CTPOUTH pacCyKJI€HUs HA OCHOBE MCIIOJIb30BAHUS MPABUII JIOTUKH;

®  ICIOJI30BaTh MHOXKECTBA, OTIEPAlUU C MHOXKECTBAMHU, UX rpaduuecKkoe MpeCTaBIeHNE
TUTSL OTIMCAHMSI PEATbHBIX MTPOLIECCOB U SBIICHUH, MPU PEIICHUH 33/1a4 IPYTUX YYSOHBIX MPEIMETOB.
Yucaa

e (CB00OAHO omepuUpOBaTH MOHATUSMU: HATypalbHOE YHCIIO, MHOXKECTBO HATypaJbHBIX
qucell, IeJI0€ YHWCIO, MHOXECTBO IIENBIX YHCEN, OOBIKHOBEHHAs ApoOb, aecsATU4Has IpoOb,
CMEIlIaHHOE YHCIIO, PallMOHAJIbHOE YMCIIO, MHOKECTBO pPAallMOHAJbHBIX YHUCEI, HppalloHaIbHOE
YHUCJIO, KOPEHb CTENEHU N, ACHCTBUTEIBHOE YHCJIO, MHOXECTBO JICUCTBUTEIBHBIX YHCET,
reoMeTpuyecKas HHTEPIIPETalHsl HaTypaibHBIX, LIEIbIX, PAllIOHATbHBIX, TEHCTBUTENBHBIX YHCET;

® [OHUMAaTh U OOBSACHATH PA3HUILY MEXKAY MO3ULIMOHHON M HEMO3UIMOHHOM cHCTeMaMu
3aMuCcy YHCET;

®  [EpPEeBOJUTH YKCIIA U3 OJTHOM CHCTEMBI 3alUCH (CUCTEMbI CUMCIICHHUS) B APYTYIO;

®  JI0OKa3bIBATh M UCIIOJIH30BaTh MPU3HAKK JACIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmbI
MIPOU3BEICHUSI YMCEN MPU BBITTOJTHEHUH BIUUCICHUN U PEIICHUH 3a/a4;

®  BBHINOJHATH OKPYIJICHWE PALMOHAIBHBIX W HWPPALMOHANBHBIX 4YHUCET C 3aJlaHHOU
TOYHOCTBIO;

®  CpaBHUBATh JCWCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

®  YIOpSAIOYMBATH YMCIIA, 3AIMCAHHBIE B BU/I€ OOBIKHOBEHHOM U JECATUYHOM Apodu, uncia,
3aMKMCaHHbIE C UCIIOIB30BAHHEM apU(PMETHUECKOTO KBAAPATHOTO KOPHS, KOPHEH CTeTIeHH OOJbIIIe 2;

e naxoauts HOJl u HOK uucen pazHeiMu crioco6amMy M UCTOJIBb30BATh UX MPU PEIICHUU
3a/1a4;

®  BBINOJIHATH BRIYHUCICHUS U MPEOOPA30BAHMS BRIPAKCHHI, COACPKAMIUX ACHCTBUTEIHHBIC
4Kclia, B TOM YKCJIe KOPHU HATypaJbHBIX CTETICHEH.

B noBcenHeBHOI KU3HN U IPH U3YYEHUH JAPYTUX NMPeIMETOB:

® BBINOJNHATH W OOBSACHATH PE3yJIbTaThl CPABHEHHS PE3YyJIbTATOB BBIYHUCICHHUHN IpU
pelIeHNH MPAaKTUYECKUX 3ajlady, B TOM UHCJI€ NPUONMKEHHBIX BBIYMCIEHUM, UCIOJb3YS pa3HbIe
CIIOCOOBI CpaBHEHHIA;



®  3alKUCBIBATh, CpPaBHUBATh, OKPYIVIATH YHCJIOBBIE JaHHBIE pEAIbHBIX BEIMYUH C
HCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OLEHHMBATh PA3HBIMHM CIIOCOOAMHU UYHCIIOBBbIE BBIPAXKEHUS MPU PELICHUU
IIPAKTUYECKHX 3a/1a4 U 33734 U3 IPYTUX y4eOHbIX IPEIMETOB.

ToxnecTBeHHBbIE IPe0Opa3oBaHUA

e  (CB00OAHO ONEPUPOBATH MOHATUIMHU CTEIICHH C IIETBIM M TPOOHBIM MTOKa3aTeIIeM;

®  BBINOJHATH JI0KA3aTEILCTBO CBOMCTB CTENEHH C IIETBIMU M JPOOHBIMU MOKA3aTEISIMU;

e  ONepupoBaTh IMOHATHSAMH «OJHOYJIEH», «MHOTOWIEH», «MHOTOWIEH C OIHOMU
NEPEMEHHON», «MHOTOWIEH C HECKOJIbKUMH IE€PEMEHHBIMUY, KOI(PQHUIMEHThl MHOIOWIEHa,
«CTaHJapTHAas 3alliCh MHOTOUIEHA», CTENIEHb OJTHOYIEHA U MHOTOYJICHA,

e CcBOOOJHO BIAAETh MNpHUEMaMH TNPEOOpPa3OBaHUs IENBIX M JAPOOHO-pAIIMOHAIBHBIX
BBIPAXKEHHUI;

®  BBHINOJHATH PA3JIOKEHUE MHOTOYJICHOB HA MHOMKUTENIU pa3HbIMU CIIOCO0aMH, C
UCTOJIb30BAaHNEM KOMOHMHAIIMI pa3IMYHBIX IPUEMOB;

® uCHoNb30BaTh TeopeMy Buera m Teopemy, oOpartHyio Teopeme Buera, mist moucka
KOpHEH KBaJpaTHOTO TPEXWIEHA U JUIsl pELIEHMs 3aa4d, B TOM YHUCJIE 33/1a4 C TapaMeTpaMH Ha OCHOBE
KBaJ[PaTHOTO TPEXUJICHA;

®  BBINOJIHATH JI€JIEHUE MHOTOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JIOKa3bIBaTh CBOMCTBA KBaJpPAaTHBIX KOPHEN U KOPHEU CTEIICHU 71;

®  BBINOJHATH NPeoOpa3oBaHUs BBIPAXKEHUH, COAEp)KAIMX KBaJpaTHbIE KOPHHU, KOPHHU
CTETEHH 71;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH «TOXKIECTBO», «TOXKIECTBO Ha MHOXECTBEY,
«TOKIECTBEHHOE MPE0Opa3OBaHKEN;

® BBHINOJHATH pa3IMuyHbIE IPEOOpPa30BAHUSA  BBIPAKECHHMH, COAEPXKAIIMX  MOJIYJIH.

i
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B noBceaHeBHOI KM3HHM U NIPH U3YYEeHUH APYTUX NpPeAMETOB:

®  BBINOJIHATH MpPeoOpa3oBaHUS U JEHCTBUS C OYKBEHHBIMH BBIPRKECHUSMH, YHCIOBBIC
K03 (QUIIMEHTHI KOTOPBIX 3aMMCaHBI B CTAHJAAPTHOM BUJIE;

®  BBINOJIHATH MPEOOPA30BAHUS PAITMOHATBHBIX BBIPAKCHHUN MPU PEIICHUH 3a7ad JPYyTHX
Y4EOHBIX TIPEIMETOB;

®  BBINOJIHATH IPOBEPKY MPaBAONoa00Ms GU3NUECKUX U XUMHYECKUX (OpMYJ Ha OCHOBE
CpPaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.
YpaBHeHNsI M HEPABEHCTBA

e (CBo0OoAHO omepupoBaTh TOHATUSAMHU: ypaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHBIC
YpaBHEHHUSI U HEPABEHCTBA, YpaBHEHHE, SIBJISIONIEECS CIIECTBUEM APYTrOro ypaBHEHUs], ypaBHEHUS,
paBHOCHIILHBIE HA MHOKECTBE, PABHOCHIILHEIC PEOOPA30BAHMSI YPABHECHHIA,

e  pellaTh pa3Hble BU/bl YPAaBHEHUN U HEPABEHCTB U UX CHUCTEM, B TOM YHCII€ HEKOTOPHIE
ypaBHEHUS 3 U 4 cTeNeHel, IpOOHO-pallMOHATBHBIC U UPPAIIHOHAILHBIC;

e 3HaTh TeopeMy Buera j1sl ypaBHEHHUH CTEIIEHU BBIIIE BTOPOA;

® [IOHUMaThb CMBICII TEOPEM O DPABHOCWIBHBIX U HEPABHOCHIIBHBIX MPEOOPa30BAHUSIX
ypaBHEHUU U YMETh UX JOKA3bIBaTh;

e BJAJACTh PAa3HBIMU METOJIAMU PEUICHUS YpPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO/T PEIICHHS] 1 00OCHOBBIBATH CBOM BHIOOD;

®  CMOJIb30BaTh METOJl MHTEPBAJIOB JJIsl PEIICHUS HEPaBEHCTB, B TOM 4YHCIE JIPOOHO-
paIMOHATIBHBIX M BKIFOYAIONINX B c€0s1 MppaIliOHATbHBIC BRIPAKCHHUS,

e pemarh anreOpandecKkre ypaBHEHUsS M HEPABCHCTBA M MX CHCTEMBI C MapaMeTpaMu
anreOpandeckuM U rpapuueckuM MeTOaMu;

®  BJAJETh Pa3HBIMH METOJAMHU JJOKA3aTeJIbCTBA HEPABEHCTB;

®  pemiath ypaBHEHUS B IENIBIX YUCIIAX;

e 1300pakaTh MHOXKECTBA Ha TUIOCKOCTH, 3a]]aBacMble YPABHEHHSIMH, HEPABEHCTBAMU U MX
CUCTEMaMHU.
B noBcenHeBHOI KU3HN U IPHU U3YYEHUH JAPYTUX NPeIMETOB:

®  COCTaBJISITH U pElIaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI PU PELICHUH 3a/1a4 IPYTUX
Y4EOHBIX TIPEIMETOB;



®  BBINOJIHATH OICHKY TIPaBIOMOAO0UST pPE3ylbTaTOB, IMONYYaeMbIX TMPU PEIICHUU
Pa3IMYHbIX ypaBHEHUH, HEPABEHCTB U UX CUCTEM MPHU PEUICHUH 33]a4 JPYTUX Y4eOHbIX TPEIMETOB;

®  COCTaBJIATH U pelllaTh YpaBHEHHUS UM HEPABEHCTBA C MapaMeTpaMH MpHU PELICHUH 3aaad
IPYTUX YY4EOHBIX MTPEIMETOB;

® COCTaBJIATH YpaBHEHHE, HEPABEHCTBO WM HUX CHCTEMY, OIHUCHIBAIOIIME PEATbHYIO
CUTYAIUIO WJIH MPUKIIAJHYIO 33a/1a4y, HHTEPIPETUPOBATH MOyYCHHBIC PE3YIbTATHI.
DOYyHKIUHT

e (CBo0OAHO omepuUpoBaTh MOHATUSMHU: 3aBUCUMOCTb, (DYHKIMOHAJIbHAs 3aBUCUMOCTb,
3aBUCHMasi U HE3aBHCHMasl TEpPEeMEHHbIe, (YHKIUS, CIMOCOOBI 3adaHus (YHKIUH, apTyMEHT H
3HauYeHHe (DYHKIMH, 00JIACTh ONpENeNeHUs W MHOXKECTBO 3HAaueHUs (DYHKIUH, HYJIH (QYHKIUH,
MIPOMEXKYTKH 3HAKOMIOCTOSTHCTBA, MOHOTOHHOCTH (DYHKITMHU, HAUOOJIbIlIee U HAUMEHBIIIEe 3HAYCHUS,
YETHOCTH/HEYETHOCTh (YHKIIMH, TEPHOIUYHOCTh (GYHKIHMH, Tpaduk (QyHKIUH, BEpTHUKAIbHA,
TOPU30HTANIbHAS, HAKIIOHHAS ACUMIITOTHI; TpadUK 3aBUCUMOCTH, HE SBIISIOMICHCS (QyHKITUEH,

e cTpouTh rpaduku GyHKUMI: TUHEHHOU, KBaIPAaTUYHOM, TPOOHO-TUHEHHOM, CTEIICHHOM
TP Pa3HbIX 3HAYCHHUSX MTOKA3ATEIsl CTENECHH, y = |x|;

®  KUCHONBL30BaTh MNpeoOpa3oBanus rpapuka GYHKUMU ) = 7 (x) VIS TOCTPOEHHS
rpauKoB PYHKIUH 3 = of (kx+b)+c
®  aHANM3MPOBATh CBOMCTBA (QYHKIMH M BUJ rpadKa B 3aBHCUMOCTH OT ITAPAMETPOB;

e  cBOOOIHO OTIepUPOBATH MOHSATUSIMU: MOCJIEIOBATEIBHOCTD, orpaHUYCHHAas
MOCJIeI0BAaTEILHOCTh, MOHOTOHHO BoO3pacTtaromias (yObIBaromias) MOCIeI0BaTEIbHOCTD, MPEIes
MOCJIEI0BATEILHOCTH, apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,

XapaKTEPUCTUIECKOE CBOMCTBO apu(PMETHIECKOM (T€OMETPUUYECKON) TPOTPECCHH;

®  ICIOJI30BAaTh METOJl MATEMATUYECKON NHIYKIIUH JIsl BbIBOAA (hOPMYJI, JOKa3aTeNbCTBA
PaBCHCTB U HCPABCHCTB, PCHICHUSA 3a/1a41 Ha JCJIUMOCTD,

®  HCCIeNoBaTh MOCIEIOBATEIBHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemiath KOMOWHHPOBAaHHBIC 3a/la4yll Ha apUPMETHYECKYI0 M T'EOMETPHYECKYIO
MIPOrPECCUHU.

B noBceaHeBHOI KM3HU U NPH U3YYEHUH APYTUX MPeAMETOB:

®  KOHCTPYHPOBAaTh U HUCCIEAOBATh (DYHKIMH, COOTBETCTBYIOIINE PEAIbHBIM MPOLIECCaM U
SBJIGHUSIM, MHTEPIPETUPOBATH MOJTYYEHHbIE pE3yJbTaThl B COOTBETCTBHUM CO CHEHHU(PUKOM
HCCIIeTyeMOro TIpoIecca WK SBICHUS;

o HUCITIOJB30BAThH I‘pa(bI/IKI/I 3aBUCHUMOCTEN AJIL UCCIICAOBAHUA PCAJIbHBIX TIPOLCCCOB H
SIBIICHHI,

e KOHCTPYHUPOBAaThb U HCCIENOBaThb (PYHKIMHM TMPH PEUICHUH 3a/Jad JAPYTuX Y4eOHBIX
MPeIMETOB, THTEPIIPETUPOBATH MOJTyUYEHHBIE PE3yJIbTaThl B COOTBETCTBUU CO CIIeU(UKON yueOHOTO
npenMera.

CTaTHCTHKA U TeOpHsi BEPOSITHOCTEH

e (CB0o0OAHO omepupoBaTh MOHATUSAMH: CTONOYATHIE W KPYTOBBIE JUArpaMMbl, TaOIHIIBI
TaHHBIX, CpeiHee apu(pMeTHYecKoe, MeluaHa, HauOobllee U HaUMEHbIIee 3HAYCHHUS BBIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTaHIApTHOE OTKIOHEHUE, clTydaiiHas N3MEHYMBOCTb;

e BEIOWpaTh Hambosee yAO0OHBIH CrOco0 TMpeaAcTaBieHHs WH(GOpPMAIMHU, aJeKBAaTHBIN ee
CBOMCTBaM M 1I€JISIM aHaIN3a;

®  BBIYHUCIIATH YUCIIOBBIC XapaKTEPUCTUKU BBIOOPKHU;

o CBO60,Z[HO ONnCprupoOBaTh NOHATUAMM! (baKTOpI/IaJI qucia, nepeCTaHoBKH, COUYCTAHUA U
pasMenienus, TpeyroiabHuk [lackans;

e  CBOOOJHO ONEPUPOBATH MOHATHSAMU: CITyYalHBIN OIBIT, CIIyYaiHBIN BBIOOD, UCIIBITAHUE,
3JIEMEHTapHOE CIIy4aifHOe COOBITHE (UCXOT), KIIACCHYECKOE OTPE/ICIICHUE BEPOSITHOCTH CITy4aifHOTO
COOBITHSI, OTIEPAIIUH HAJl CITyYallHBIMH COOBITHSIMU, OCHOBHBIC KOMOWHATOPHBIC (DOPMYJIBI;

e  CBOOOJHO ONEPUPOBATH MOHATHSAMU: CITyYalHBIN OIBIT, CIIyYaiHBIN BBIOOD, UCIIBITAHUE,
AJIEMEHTapHOE CIIy4aifHOe COOBITHE (MCXOT), KIIACCHYECKOE OMPE/IEIICHUE BEPOSITHOCTH CITy4aifHOTO
COOBITHS, OTICPAIIMH HAJl CITyYallHBIMH COOBITHSIMU, OCHOBHBIC KOMOWHATOPHBIC (DOPMYJIBI;

e 3HaThb NpPUMEPHl CIyYalHBIX BEIUYMH, W BBIYUCIATH MX CTAaTUCTHYECKUE
XapaKTePUCTHKHY;

®  HCHOJIB30BaTh (HOPMYJIbI KOMOMHATOPUKH MPU PEIICHHH KOMOMHATOPHBIX 3a/1a4;



®  pemiaTth 3a/la4M Ha BBIUMCICHUE BEPOSITHOCTH B TOM YHKCIIE C UCTIOIB30BaHUEM (HOPMYIL.
B noBceaHeBHOIi :KU3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:

® TPEACTaBIATh HMHPOPMAIMIO O pEAIbHBIX MpoIeccaX H  SIBICHUSX CIIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBaM M LIEJIH UCCIICOBAHIS,

®  AHATM3WPOBATh M CPABHUBATH CTATUCTHUYECKHE XaPAKTEPUCTHKH BHIOOPOK, TTOITYICHHBIX
B MpoIlecce pelICHHs] TMPUKIATHONW 3aJaud, U3YYCHHUs PEANbHOTO SIBICHUS, PEIICHUS 3aJaud U3
IpyTUX y4eOHBIX TPEAMETOB;

®  OIICHUBATh BEPOATHOCTH PEATHHBIX COOBITHI U SIBIICHUH B Pa3JINYHBIX CHTYAIHsX.
TekcToBBIC 32424l

e Pemarte mpoCcThie M CIOXKHBIC 3a/ladyd, a TAKXKe 3a/Ja4dl TMOBBIIMICHHON TPYIHOCTH W
BBIJICJIATH UX MAaTEMaTHUECKYIO OCHOBY;

®  pacro3HaBaTh Pa3HbBIC BUIBI M TUIIBI 3371a4;

®  UCIOJB30BaTh pa3HbIE KPATKHE 3aIMCHA KaK MOJEIU TEKCTOB CIOXHBIX 3a/1a4 M 3a/1a4
MOBBIIICHHOW CIIOKHOCTH IS TIOCTPOCHHUSI TMOMCKOBOW CXEMBbl M pEIICHUs 3aJad, BbIOUpATh
ONITUMAITLHYIO JUTS PACCMAaTPUBAEMOM B 33]]au€ CHUTYaIlMH MOJIeNTb TEKCTa 33/1a4H;

®  Pa3IMYaTh MOJEIH TEKCTAa M MOJIEINb PEIICHUS 3a/1a4i, KOHCTPYHPOBATH K OJTHOW MOZICITH
peIIeHHMsI CIIOKHBIX 3a71ad pa3HbIe MOJICITN TEKCTa 3a/1a4H,

® 3HATh M NMPUMEHATH TPHU CIOCO0a MOMCKa pemeHus 3a1a4 (0T TpeOOBaHMS K YCIOBUIO U
OT yCIIOBUS K TPEOOBAHHIO, KOMOWHUPOBAHHBIN );

®  MOJCIUPOBATH PACCYKICHUS MIPH MOUCKE PEUICHHS 3a/1a4 C MOMOIIBIO Tpad-CXEeMBI;

®  BBIJCIATH ATAIMbBI PEUICHUS 33/1a4U U COACPKAHIE KKOTO dTara;

®  yMeTh BBIOMPATHh ONTHUMAIBHBIM METOJ PEIICHUs 33J]a4d U OCO3HaBaTh BHIOOP METOJA,
paccMaTpuBaTh pa3iIMYHbIC METOJIbI, HAXOIUTH Pa3HbIC PEIICHUS 33a4H, €CIIM BO3MOXKHO;

®  AHATM3WPOBATH 3aTPYTHECHUS NIPU PEIICHUH 3a/1a4;

®  BHINOJHATH Pa3IMYHBIC TMPEOOpPa3OBaHMs MPEIUIOKEHHOW 3a7add, KOHCTPYHPOBATh
HOBBIC 33JIa4M U3 IAHHOW, B TOM YHCIIe OOpaTHEIE;

®  HHTEPHPETUPOBATH BBHIYUCIUTEILHBIC PE3yIbTAaThl B 3a7a4e, UCCIICIOBATh MOTYYECHHOE
pelleHre 3a1a4u;

®  U3MCHSATH YCJIOBUE 337a4 (KOJTUYECTBEHHBIC WM KaueCTBEHHBIC IaHHBIC), UCCIEA0BATh
M3MEHEHHOE MPeoOpa30BaHHOE,

®  AHATM3WUPOBATh BCEBO3MOXHBIE CUTYAIIMH B3aUMHOTO PACIIONIOKEHUS TBYX OOBEKTOB U
M3MEHEHHE UX XapaKTePUCTHK MPU COBMECTHOM JIBIXKEHUU (CKOPOCTh, BPEMS, PACCTOSHHUE) MPH
pelieHnH 3aJad Ha JABIKEHHE JBYX OOBEKTOB Kak B OJHOM, TaK M B MPOTHBOIOJOXHBIX
HaIMpaBIICHUSAX, KOHCTPYHUPOBATh HOBHIE CUTYalldd HAa OCHOBE M3MEHECHHS YCIOBHH 3alayd MpH
JBYDKEHHUH TI0 PEKeE;

®  uCCIeoBaTh BCEBO3MOXKHBIC CHUTYallMU TPU PEIICHWW 3a7ad Ha JBIXKCHHE IO peKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

e pemiath pa3HOOOpa3HbBIC 33aUl «HA YACTH»;

e pemath U 0OOCHOBBIBATH CBOE PEIICHHE 3a1a4 (BBIICISITH MATEMAaTHIECKYIO0 OCHOBY) Ha
HAXOXXJCHHE YaCTH YKCIa M YHCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPO0OH;

e OOBSICHATh WACHTUYHOCTH 3a7ad pPa3HbIX THIIOB, CBS3BIBAIONIMX TPW BEIWYHHBI (Ha
paboTy, Ha TOKYIKH, Ha IBM)KEHHUE), BBIICISATH 3TH BEIUYMHBI M OTHOIICHHS MEXAYy HUMH,
MPUMEHSITh UX TPU PEIICHUH 3a/1a4, KOHCTPYHUPOBATh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

e BIAJCTh OCHOBHBIMH METOJIaMU PEIICHHs 3aJa4 Ha CMECH, CIUIaBbl, KOHIICHTPAIIWH,
WCTIOJIH30BATh X B HOBBIX CUTYAIIMSX IO OTHOIICHHUIO K H3YYCHHBIM B TIPOIIECCe OOYUCHUS;

e  pemiath 3a7ayd Ha MPOIEHTHI, B TOM YHUCIIE, CIOXKHBIE MPOIECHTHI C 00OCHOBAHUEM,
UCIIOJIB3Ysl Pa3HbIC CIIOCOOBL;

®  pemiarh JOTHYECKHE 33aJa4d Pa3HBIMHU CIIOCOOAMH, B TOM YHCIE, C ABYMs OJIOKaMU U C
TpeMs OJI0KaMU JaHHBIX C TIOMOIIBIO TaOIHII;

e  pemarp 3a/1a4M 110 KOMOWHATOPHKE M TEOPUHU BEPOSTHOCTEH Ha OCHOBE UCIIOJIb30BaHUS
M3YYCHHBIX METOJIOB M OOOCHOBBIBATH PEIICHUE;

®  pemraTh HEeCIOXKHBIE 3a7]a41 110 MATEMAaTUIECKOW CTATUCTHKE;

® OBJAJIETh OCHOBHBIMH METOJAMH PEIICHUS CIOXKETHBIX 3a/ad: apu(METHUECKUM,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPHUECKUH, TpapUuecKuii, MPUMEHATh UX B HOBBIX IO
CPaBHEHHIO C U3yUYCHHBIMH CUTYaIUSIX.



B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMeTOB:

e  KOHCTPYHUPOBATh HOBbIE JJISl JAHHOM 3aJlauM 3aJayHble CUTYyallMH C YYETOM peasbHBIX
XapaKTEePUCTUK, B YaCTHOCTH, MPHU PEIICHUHU 3aJa4 Ha KOHIIEHTPALIMH, YUYUTHIBATh IUIOTHOCTH
BELIECTBA; pellaTh U KOHCTPYUPOBATh 33aJaud HA OCHOBE PACCMOTPEHUSI peajbHBIX CUTyaluil, B
KOTOPBIX HE TPEOYETCS TOYHBIN BHIUMCITUTEIBHBIA PE3yIbTaT;

®  pelaTh 33/1a4M Ha ABUKEHUE MO pEeKe, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYHUPOBAThH 3a/Ia4HbIC CUTYallUH, IPUOJIMKEHHBIE K PeabHOM NEeHCTBUTEILHOCTH.



Conep:kanue yueOHOro npeamera «Ajaredpa» (7-9 kiacc)

B npouecce nzyuenuns npenmera 00ecIeunBaOTCs yCIOBUS TS JOCTHKECHUS TIAHUPYEMBIX
pe3yJIbTaTOB OCBOEGHUSI OCHOBHOM 00pa30BaTEeNIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUS
BCEMH O0YyYarOIIMMHKCS, B TOM uncie odydarommmucs ¢ OB3 u nHBammamu.

Kypcueom BbIIENEHBI 3JIEMEHTHI COJAEP)KAHMs, OTHOCSIIMECS K pe3yibTaTaM, KOTOPHIM
ydaluecs «Ioay4aT BO3MOKHOCTb HAYIUTHCS».

Yucaa

PanunoHaJbHbBIE YHCJIa

MHOX€eCTBO palMOHalbHbIX uYHucel. CpaBHEHHE palMOHAIbHBIX uwMcen. JleicTBus ¢
paIoHaIbHBIMU YHCIaMU. [Ipedcmasienue payuoHaibHo20 YUCia 0ecamuiHou 0poovio.

HNppaumnonajbHbie YucIa

Ilonarne uppanuonansHOro umcia. Pacno3HaBaHue uppanMOHaIbHBIX uucen. IIpumepst

JI0Ka3aTeNbCcTB B anredpe. MppanuoHansHOCTh Yucia \/—2 [Ipumenenue B reomerpun. Cpagnernue
uppayuoranbHulx yucen. Muoscecmso oeticmeumenbHbix duce.

ToxnecTBeHHbIE MPe0OpPa30BaHUS

YuciioBble U OyKBeHHbIE BbIPAKEHU S

Bripaxkxenne ¢ mnepeMeHHOH. 3HaueHUE BbIpakeHUdA. [loncTaHoBKa BBIpaXXEHUU BMECTO
IIEPEMEHHBIX.

esbie BbIpakeHUst

Crenenp ¢ HaTypaJbHBIM TIOKa3aTeleM M ee CBOHCTBa. lIpeoOpa3oBaHUs BBIpAXKECHUH,
COJIEp>KaIlINX CTETIEHH C HATYypaJIbHBIM MOKa3aTelleM.

OpnHowieH, MHOTOWIEH. J[elicTBUS C OJHOWICHAMH M MHOTOYJICHAMH (CII0KEHUE, BEIYUTAHUE,
yMHO)eHue). DopMysbl COKpalleHHOTO YMHOXEHHS: Pa3HOCTh KBaJpaToB, KBaJpaT CyMMBbl U
pasHocTH. Pa3nokeHne MHOrOWIeHa Ha MHOXHTEIHM: BBIHECEHHE OOIIEro MHOXHTENS 32 CKOOKH,
2PYNNUPOBKA, NpUMeHeHue opMyn CcOKpaujeHHo2o yMHodiceHus. Keadpammuulii mpexuien,
Pasnodicenue Keaopammno20 mpexyieHa Ha MHONCUMenu.

JApoOHo-panmoHaibHbIe BbIPAKEHUS

Crenenp ¢ wnenbIM mokazateneMm. llpeoOpa3oBanue JpOOHO-THMHEHHBIX BbIPAKEHUI:
CIIO)KEHHE, YMHOXEHUE, JIeJIeHue. Aneebpauneckas opobs. /Jonycmumvle 3HAUeHUs] NEPEMEHHBIX 8
OpodHo-payuonanrvHulx  evipadicenusx. Coxpawenue aneedpauveckux Opobei. Ilpusedenue
aneebpauveckux opobeii Kk obwemy 3Hamenamenio. [levicmeus c aneebpauveckumu OpooAMuU:
Cll0dCeHUe, 8bIYUMAanUe, YMHOMCEeHUe, OelleHue, 8036e0eHUe 8 CINENEHb.

IIpeobpazosanue svipasiceHull, cOOePAHCAUUX 3HAK MOOYIIA.

KBanpaTHbie KopHHI

Apudmerndeckuii KBaapaTHBI KopeHb. I[IpeoOpa3zoBaHuMe BBIPAKECHHM, COAECPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOKEHUE, JIEIICHUE, BBIHECEHUE MHOXKUTENS U3-1107 3HaKa KOPHS, 6HeceHue
MHOMCUmMeJsi N0O 3HAK KOPHAL.

YpaBHeHHUsS M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHust

[lonsTne ypaBHEHUS M KOpHS ypaBHEHUs. [Ipeocmasnenue 0 pagHOCUTbHOCIU YPAGHEHUIL.
Obnacmo onpedenenus ypasHenuss (001acmsb OONYCMUMbBIX 3HAYEHUU NePEeMEHHOL).

JIuneiiHOe ypaBHeHHE U €r0 KOPHHU

Pelienue muHEWHBIX ypaBHEHUH. Jlunetinoe ypasneHnue ¢ napamempom. Konuuecmeo kopheu
JUHEUHO020 ypasHeHus. Pewenue TuHelnbix ypasHeHuli ¢ napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBanparusie ypaBHenusi. Henonnble kBagpaTHble ypaBHEHUS. JJMCKPUMUHAHT KBAJPATHOTO
ypaBHeHus. Dopmysa KOpHEW KBaapaTHOro ypaBHEHUs. Teopema Buema. Teopema, obpammuas
meopeme Buema. PemieHne KBaJpaTHBIX YpaBHEHHH: HCIIOIb30BaHUE (POPMYJIBI IJIsI HAXOXKACHUS
KOpHeH, epagpuueckuii memooO peuienus, pasnodxiceHue Ha MHONICUmMenu, noooop KopHel ¢
ucnonvzosanuem meopemvl Buema. Konuuecmeo xopHeti K6a0OpamHo20 ypaeHeHus 6 3a8UCUMOCIU
om e2o Ouckpumunauma. buxeadpamnvie ypasnenus. Ypasnenus, ceodumvie K JUHENHbIM U
keaopamuwvim. Keaopammuvie ypaguenus c napamempom.



ApodHo-panmoHajbHbIe YPABHEHUS

Pemenne mpoctedmmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuwtenue OpoOHO-payUOHATbHBIX
VPABHEHUI.

Memoouvl pewenus ypasHeHuu: mMemoosbl paGHOCULLHBIX NPeoOPA306anUll, Memoo 3aMeHbl
nepemennou, epaguueckuil memoo. Hcnonvzosarnue ceoticmea yHKyull npu peuleruu YypagHeHul.

IIpocmetiwue uppayuonanvHvle ypagrHeHus 6uoa 1/f()c) =a, \/f(x) = \/g(x) .

Ypasnenus suoa X' =a .Ypasuenus 6 yenvix uucnax.

CucreMbl ypaBHeHH

VYpaBHeHuUE ¢ 1ByMs IEpEMEHHBIMU. JINHENHOE YpaBHEHHE C IBYMs IEPEMEHHBIMU. [Ipsamas
Kak epaghuyeckas unmepnpemayus TUHeUH020 YPAaAGHeHUsl C 08YMsL NepeMeHHbIMU.

[TonsaTHe cucTeMsl ypaBHEHUH. Perienre cucteMsl ypaBHEHUN.

MeToapl penieHus CUCTeM JIMHCHHBIX YpPaBHEHUU C ABYMS MEPEMEHHBIMU: epaguueckuii
Memoo, MEemMoO CLOHCeHUs, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUIL C NAPAMEMPOM.

HepaBencrBa

Uucnoseie HepaBeHCTBA. (CBOMCTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cmpaBenIMBOCTH
HEPABEHCTB IIPU 33JaHHBIX 3HAUECHUSAX IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. Ctporue W HeCTporue HepaBeHCTBA. QoOnacmb onpeodeneHus
Hepagencmaa (061acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pelienue TMHEHHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u e2o pewenus. Pewenue Keaopamuvlx HeEPABeHCME:
UCNOIb308aHUE CBOUCME U 2pAPUKA K8AOPAMUYHOU PYHKYUU, MeMOO UHMEPBALos. 3anuct peuleHus
K8AOpamHo20 HepaseHcmaa.

Pewenue yenvix u 0podHO-payuoHanbHbIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucrteMbl HEpPaBEHCTB C OJHOM NEpeMEHHOW. PelieHue cucteM HEpPaBEeHCTB C OJIHOU
MEPEMEHHON: INHEHHBIX, Kgadpamublx. V1300paxkeHne pelieHus: CHCTEMbl HEpaBEeHCTB Ha YMCIIOBON
MPSIMOM. 3alUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHonaTne pynkuuun

JlexapToBbI KOOpAMHATHI Ha MIIOCKOCTU. DOpMUpOBaHKE MPECTABICHUN O METAIIPEIMETHOM
MOHATUH «KOOpAUHATH. CriocoObl 3agaHust QYHKIMI: aHATMTHYECKUH, rpaduIecKuid, TAOINYHBIIH.
I'paduk ¢ynkuuu. [Ipumepsl (QyHKIMIA, MONy4aeMbIX B IPOLIECCE HMCCIEIOBAHUS Pa3TUUYHBIX
peanbHBIX MPOLECCOB U pelIeHus 33/1a4. 3HauyeHne QyHKIMU B Touke. CBolcTBa PyHKUUI: 00/1aCcTh
orpezeneHus, MHO>KECTBO 3HAYEHUH, HYJIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
yemHoOCMb/HeyemHOoCmyb, TIPOMEXKYTKH BO3pacTaHusi W yObIBaHUs, HauOoJbllee M HaMMEHBIICEe
3HaueHwus. VMccrnenoBanue GyHKIMM o ee rpaduxy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3a0annvie pynkyuu.

JIuneiinas pyHKuus

CgoiicTBa u rpaduk JUHEHHON (QyHKIHMH. YTIIOBOK Kod(ddumueHT npsamoi. Pacmonoxenue
rpaduka JMHEHHON (QYHKIIMK B 3aBUCUMOCTHU OT €€ YIJIOBOro KO3 HUIMEHTa U CBOOOJHOTO YICHA.
Haxoorcoenue xoagppuyuenmos nunetinou pyHkyuu no 3a0aHHbIM YCLOBUAM. NPOXOAHCOEHUE NPAMOU
uepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU depe3 OaHHYI0 MOYKY U
napaniebHo OaHHOU NPAMOU.

KBaapaTuunas GpyHkuus

CeoiictBa u rpaduk KBaapatuuHod QyHKuu (mapadona). [locmpoenue epaguxa
keaopamuunol @Qyukyuu no moukam. HaxoxneHnue Hynel KBaJpaTUUHON (YHKLUHU, MHONMCECMBA
3HAYeHUll, NPOMENCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8 MOHOMOHHOCTU.

OOpaTHasi NPONOPIHOHATBHOCTD

k
CaoiictBa QyHKIMU y = k y = —. T'unepbona.
X x

I'pagpuxu ¢ynxyuii. Ilpeobpazosanue epagurxa @yukyuu y = f(x) 011 NOCMPOEHUS.
epauros Qynkyuii 6u0a y = af (kx+b)+c -



I'paguxu ynkyuii y = a +

k
b, y=\/x_ay=§/;, y:|x|~

X+

ITociienoBaTeIbHOCTH U MPOTPecCHU

Yucnosas nocnenoBaTenbHOCTb. [ [puMepbl YMCI0BBIX OCIEN0BATENBHOCTEN. becKOHEUHbIE
MOCIIeI0BATEIBHOCTU. Apr(MeTHUECKas Mporpeccust U ee cBoiicTBa. ['eoMeTpuueckas nporpeccus.
Dopmyna obwje2o uneHa u Cymmvl N NEPebiX HUJIeHO8 apUu@dMemuueckou U 2eomMempuyecKoll
npoepeccuil. Cxo0sauancsa 2eomempuieckas npocpeccus.

Pelenue TeKCTOBBIX 32424

3anauyu Ha Bce apudMeTHYecKe NeiCTBUSA

Pemenne TekcTOBBIX 3amau apudmerndeckuMm crnocobom. Mcmonb3oBaHue TaOIHIL, CXEM,
YyepTexel, APYTUX CPeACTB MPEACTABICHUS JAHHBIX MIPH PEIICHUU 3a]Ia4H.

3agauun Ha IBMKeHHe, pa00oTy M MOKYIIKH

AHanu3 BO3MOXHBIX CUTyallMii B3aHMMHOIO PAaCHOJOKEHUS OOBEKTOB IMPH UX JBHKEHUH,
COOTHOILICHUS] 0OBEMOB BBINOJIHAEMBIX pabOT MPHU COBMECTHOM padoTe.

3agayu HA YACTH, 10JIM, IPOLEHTHI

Pemienne 3amau Ha HAXOXIEHHE YAaCTH YMCIA M 4YUCJA MO €ro 4actu. Pemenue 3amay Ha
MPOLEHTHI U Aoau. [IpuMenenne nmponopuuii Npy peleHny 3aaay.

Jlornueckue 3agauu

Pemenue noruueckux 3anad. Peuwenue no2uyeckux 3a0ay ¢ nOMowvio 2pagos, maoauy.

OcHOBHbIE MeTO/[bl pellleHUsl TeKCTOBBIX 3aJa4: apuPpMeTHYCCKUU, anreOpandecKui,
nepebop BapHaHTOB. [lepguunvle npedcmasienus o Opysux Memooax peuieHus 3a0ay
(ceomempuueckue u epagpuyeckue mMemoosl).

CTaTUCTHKA ¥ TeOpHs BEPOSATHOCTEH

Crarucruka

Tabnuunoe u rpaduyueckoe MpeacTaBIeHUe JaHHBIX, CTOJI0YATHIE U KPYTOBBIE THATPaMMBI,
rpaduKy, IpUMEHEHUEe auarpamMm U rpadukoB Ui ONMUCAHUS 3aBUCUMOCTEH pealibHbIX BEIWYHH,
u3BieyeHne uHGopManuu W3 TadnMil, AuarpaMMm U TpadukoB. OnucaTeNbHBIE CTATUCTHYCCKHE
MOKa3aTeNIM YMCIOBBIX HAOOPOB: cpeHee apudMeTHuIecKoe, Meouana, HanbobIlee U HauMEHbIIIEe
3Ha4YeHUs. Mepbl pacCenBaHUs: pa3Max, OUCHepcUs U CMAaHOapmHoe OMKIOHeHUe.

CiyvaiiHass W3MEHYMBOCTh. W3MEHUMBOCTH MpU H3MEpPEHUSIX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cayyaiinbie cOObITHS

CnyuyaiiHple ONBITHI (IKCIIEPUMEHTBI), JJIEMEHTApHBIE CIydailHble COOBITHS (MCXOMBI).
BepositHoctn  snmeMeHTapHBIX  cOObITHH. CoOOBITHS B CIOyYalHBIX — OKCIEPUMEHTaX |
ONMaronpusATCTBYIONINE JJIEMEHTapHBIE COOBITUS. BeposTHOCTH ciay4yailHBIX CcOOBITHH. OTBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSIMU. Kilaccuueckne BEpOSITHOCTHBIE OIBITHI C
UCIOJIb30BAHUEM MOHET, KyOWKOB. [IpedcmasineHue cobvimuil ¢ nomowpto ouazpamm Jiiepa.
IIpomusononoocusvie cobvimus, o0b6veouHeHue u nepecedenue coovimuti. Ilpasuno cnodxcenus
seposimuocmeit. Cnyyaiinsiii 86160p. IIlpedcmasnenue sxcnepumenma 8 suode oepesa. Hezasucumoie
coovimus. YmHoowcenue seposmuocmeti Hezasucumulx coovimuii. [locnedoeamenvHule Hezasucumbie
ucnvimanus. TlpeacTaBieHne 0 HE3aBUCUMBIX COOBITUSX B KU3HU.

Dnemenmol KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosku, paxmopuan uucia. Couemanus u 4ucio co4emanuil.
@opmyna yucna covemanuil. Tpeyeonvuux Ilackans. Onvimul ¢ 6016UWUM YUCTIOM PABHOBOZMONCHBIX
IleMeHmapHbix coobimuil. Buluucnenue éepossmuocmett 8 onblmax ¢ npuMeHenuem KoOMOUHAMOopPHbIX
dopmyn. Ucnoimanusa bepnynnu. Ycenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvlmaHuti
bepuynnu.

Cnyuaiinvle eenuqunl

3uaxomemeo co cayuaunbIMU BeNUYUHAMY HA NPUMEPAX KOHEYHBIX OUCKPEMHbBIX CIYYAHbIX
eenruuun.  Pacnpeodenenue  seposmumocmeti.  Mamemamuueckoe — oorcudanue.  Ceoticmea
mamemamuyeckoz2o odcudanus. Ilonamue o 3axome 6onvuwiux ducen. Mzmepenue gepoamuocmel.
IIpumenenue 3akona 601bUWUX YUCEN 8 COYUOTIO2UL, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0DecneueHUuU
bezonacnocmu HaceleHus 8 YpPe38bIUAIHbIX CUMYAYUSIX.



TemaTuveckoe IIAHMPOBAHUE IJIsI OCHOBHOM nporpaMmel. (A.I'.Mep3ask)

Paspnen kypca

7 KJ1ace

8 kiaacc

9 kjaacc

IToBTOpEHUE.

JInHeliHOe ypaBHEHHE C OHOMN
MepEMEHHOMN

12

I{esibie BbIpaXKEHUsI

50

DyHKIMU

12

CucreMbl TMHEUHBIX YPaBHEHHH C
ABYMsS ICPCMCHHBIMUA

18

PaHI/IOHaJ'IBHBIC BBIPAXKCHU A

42

KBanpatHbsie KOpHH.
JlelicTBUTENIbHBIC YHCIIA

26

KBanpaTHbie ypaBHEHUS

24
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Hepasencrpa

20

KBanpartuunas ¢pyHKuus
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—_ | —
— O

DJIeMEHThI NPUKJIAIHOW MAaTEMATHUKHU
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YuciaoBbie IoCICa0BaTCIBbHOCTH

17
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IToBTOpenue u
CHUCTEMaTH3aIKs y4eOHOTO
MaTepuana
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