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Cornacno neiictytomemy B MKOY «M3Bonbckas OOIL» yyeOHOMY MiiaHy Ha M3ydeHHUE
anreOpsl B 7-9 knaccax orBoautcst 374 yaca B ToMm uucie B 8 kinacce — 136 gacos (4 yaca B
Hezeno), B 9 kiacce -136 dacoB (4 yaca B HEAEIIO):

1. IInanupyemble pe3yJibTaThbl OCBOCHHS y4eOHOI0 MpeaMeTa

[IporpamMma obecriedrBacT TOCTHKEHUE CISAYIONINX MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUS
00pa30oBaTeNbHON MPOrpaMMBl OCHOBHOTO O0IIEro 00pa3oBaHMS:

BbhinycKHUK HaAyYHTCSl

DJIeMeHThI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH

® OHepI/IpOBaTB Ha 6a3OBOM ypOBHC IHNOHATHUAMU: MHOXECTBO, JJIEMEHT MHOXECTBA,
IIOJMHOXECTBO, HpI/IHaI[J'Ie}KHOCTI);

* 33J1aBaTh MHOXKECTBA MEPEYUCICHUEM UX JIEMEHTOB;

* HAXOJUTh MepeceuyeHune, 00bETMHEHHUE, TOIMHOKECTBO B MPOCTEHIIINX CUTYAITUSX;

* OIIepUpOBATH Ha 6a3oBoM YpOBHE MOHATHSIMUA:  OIPEHEIICHHUE,
aKcuoMa, Teopema, JI0Ka3aTeIbCTBO;

* IPUBOAMTH MPUMEPBI U KOHTPIIPUMEPHI JUIS TOATBEPHKICHUS CBOUX BBICKA3bIBAHMIA.

B noBceHeBHOM KU3HU U IIPH U3YyYEHHUH APYTHUX NPEIMETOB:

* WCIOJIB30BaTh TPaPUUECKOE TPEICTABICHNE MHOXECTB JUIsI OINHUCAHMS PEaTbHBIX

MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX yUYeOHBIX MPEIMETOB.
Yucaa

* omepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSIMH: HATypajdbHOE YHCIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAs Jpo0Ob, JecsATUYHAs JApoOb, CMEMIaHHas JpoOb, pPAIMOHATBLHOE YHCIIO,
apruMETHUECKUIA KBAaIPATHBIM KOPEHb;

* HCIOJIb30BAaTh CBOMCTBA YKCEN U MpaBUjia JCHCTBUI MTPU BBITTOJIHEHUH BBIYUCICHUN;

* HCIMOJIb30BATh MPU3HAKK JEITUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHN BBIYUCICHUN U
pelIeHnr HECIOKHBIX 3a/1a4;

* BBITIOJIHATH OKPYTJICHHE PallMOHAIBHBIX YHCENI B COOTBETCTBUU C IIPaBUIIAMU;

* OIICHUBATH 3HAYCHHE KBAJPATHOT'O KOPHS U3 MOJOKUTEIBLHOTO 1IEJIOr0 YHUCTIa;

* pacro3HaBaTh pallMOHAIBHBIC U UPPALIMOHATIBLHBIC YHCIa; ® CpaBHUBATh YHCIA.

* BBITIOJIHATH HECIIOXKHBIE —TpeoOpa3oBaHMs IS BBIYMCICHHS 3HAUYEHUH
YHUCJIOBBIX BBIPAXKEHUMN, COJEPIKAIIMUX CTETICHH ¢ HATYypaJbHBIM MOKa3aTeIeM, CTETICHH C IEJIbIM
OTPHUIIATEIILHBIM MTOKa3aTelIeM;

* BBINIOJIHATh HECJIOXKHBIC TPEOOpa30BaHUs IIEJbIX BBIPAXKEHUMN: PACKpPhIBATh CKOOKH,
MIPUBOUTH TI0I00HBIC CIaracMbIc;

* HCMOJb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaapaT CyMMBbI, KBaapaT
Pa3HOCTH, Pa3HOCTb KBAIPATOB) ISl YIPOILIEHUS BEIUMCICHHUI 3HAYCHUH BBIPAKEHU;

* BBITIOJIHATH HECJIOKHBIE TPe0Opa30BaHMs IPOOHO-THHEHHBIX BEIPAKCHUH U BRIPOKCHHUI
C KBa/IpaTHBIMHU KOPHSIMHU.

* omepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSMHU: PaBEHCTBO, YWCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YPAaBHEHHUs], PEIICHHE YPaBHEHHUs, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTBA;

* IPOBEPSATH CHPABEATUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pelaTh JUHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOISAIUECS K JIMHEUHBIM;

* pelaTh CUCTEMbl HECJIOKHBIX JIMHEWHBIX YPaBHEHUMN, HEPABEHCTB;

* TIIPOBEPSITH, SIBISETCS JIM IAaHHOE YHUCIIO PEILIEHUEM ypaBHEHUs (HEPAaBEHCTBA);



* pelmaTth KBaJpaTHbIC ypaBHEHHS MO (popMyJie KOpHEH KBAaAPAaTHOTO YpaBHEHUS;
* M300paXkaTh PEUICHUs] HEPABEHCTB U X CUCTEM Ha YUCIIOBOU MPSMOI.
DOyHKUUHA

* HAaXOJWUTb 3HaYEHHUE (PYHKLHHU IO 33]aHHOMY 3HAYEHHIO apI'yMEHTa;

* HaxOIWTh 3HAYCHHE apTYMEHTA 110 33IaHHOMY 3HAYCHHIO (DYHKITMH B HECIIOKHBIX

* CUTYyalUsX;

* OIpeneisaTh IO0JIOKEHUE TOYKU [0 €€ KOOpJAMHATaM, KOOpAMHATHI TOYKH II0 €€
MI0JIO)KEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

* 10 TpaduKy HAXOAUTh 0OJACTh ONPE/IEICHNUs, MHOKECTBO 3HAUCHUH, HYJIN (YHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXYTKH BO3pacTaHWsi M yObIBaHUS, HauOoJiblIee U
HauMeEHbIIIee 3HaUYeHUs! PYHKIINH;

* CTPOUTH IrpapuK JINHENHHON (PyHKUINU;

* TPOBEPSTH, SABJSAETCS JIU JAHHBIM rpapuk rpapukoM 3aJaHHOW (QYHKUMU (JIMHEHHOH,
KBa/IpaTUYHOM, 0OpaTHOW MPONMOPLUUOHATILHOCTH);

* omnpeneisaTh NPHUOIMKEHHbIE 3HAYEHHs] KOOPAMHAT TOYKH IepecedeHHsl TpaduKoB
GbyHKIHIH;

* omnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: MOCIEN0BATENBbHOCTD, apudMeTndecKas
Mporpeccusi, reoMeTpruyecKasi Iporpeccus;

* pemarh 3aJadd  Ha IPOTPEcCCHH, B KOTOPHIX OTBET MOXET OBbITh MOJyYeH
HETIOCPEICTBEHHBIM MOJICYETOM 0€3 MpUMEHEHUS (OPMYIT;

* UMETh MPEJICTABICHUE O CTATUCTUUECKUX XapaKTePUCTHUKAX, BEPOSITHOCTH CIIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

* pemiaTh NpocTedine KOMOMHATOPHBIE 3a1a4d METOAOM IPSMOro U OPraHM30BAHHOTO
nepedopa;

* MPEJCTaBJIATH JaHHBIC B BUJIE TAOJIUL, TUarpaMm, rpa(ukos;

* 4yuTaTh MHGOPMALUIO, IPEICTABJIECHHYIO B BUJIE TaOJIMIIbI, TMarpaMMBl, Tpaduka;

* ONpEAEATh OCHOBHBIE CTATUCTHUUYECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

* OLICHMBATh BEPOSTHOCTb COOBITUS B MPOCTEHILINX CITyUasix;

* MMETh MPE/ICTABICHUE O POJIM 3aKOHA OOJIBIIMX YUCET B MACCOBBIX SIBICHUSX;

* peliaTh HECIOXKHbIE CHOKETHBIE 3aJjauyd pPa3HbIX TUIIOB Ha Bce apu(pMETHUYECKHE
JICUCTBHS,

* CTPOUTb MOJIEJIb YCIIOBHS 33/1a4M (B BHJE TaOIMIIbI, CXEMBbI, PUCYHKA WJIM yPAaBHEHUS),
B KOTOPOH JJaHbI 3HAUEHMSI IBYX U3 TPEX B3aHMOCBS3aHHBIX BEIMYMH, C II€JIbI0 IOUCKA PELICHUS
3aJauy;

* OCYUIECTBJIATH CIIOCOO MMOKMCKA pEIIeHUs 3a/1a4l, B KOTOPOM PACCYXAEHUE CTPOUTCS OT
yCIIOBHS K TPeOOBAHUIO MM OT TpeOOBaHHUS K YCIIOBHUIO;

* COCTaBJIATH IUIaH PELICHUs 3aJauu;

* BBIJCIATH 3Tallbl PEIICHUS 3a/1a4H;

* MHTEPIPETUPOBATH BBIUMCIUTENIbHBIE PE3YIbTAThI B 3a/laue, UCCIIEA0BATh MOJIyUYEeHHOE
peleHue 3a/1auu;

* 3HaTh pa3uyMe CKOpocTell 00beKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U IO TEUCHHIO
peku;

* pewaTh 3aJa4d Ha HaXOXKICHHME YacTH YKCIIAa U YUCJIA IO €r0 YacTH;

* pemiaTh 3a7a4 Pa3HbIX TUIOB (Ha PabOTy, HA MOKYIKH, HA IBUKEHUE), CBA3BIBAIOIINX
TPH BEJIMYUHBI, BBIJIEISATH OTH BEJIMUMHBI M OTHOLLIEHUS MEXy HUMU;



* HaxOJWTh TMPOLEHT OT YKCJIA, YHCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHIDKCHHE WJIH MTPOLIEHTHOE MOBBIIICHUE BEIMYHMHBI;

* pelmaTh HECIOXKHbIE JIOTHUECKUE 3a/1a41 METOAOM PacCy KICHUN;

* OIKCHIBATh OTACIBHBIC BBIIAIOIIMECS PE3YJbTaThl, IMOTYYCHHBIC B XOJC Pa3BUTHUS
MaTeMaTUKU KaK HAYKU;

* 3HATh IPUMEPHl MATEMATHYCCKUX OTKPHITHI M UX aBTOPOB, B CBSI3U C OTEYCCTBCHHON U
BCEMUPHON UCTOPHEH;

* TIOHMMAaTh POJIb MATEMAaTUKH B pa3BUTUU Poccuu.

* BRIOMpATh TOAXOJMIIMA HM3yYEHHBIM METOX Ui  pPeUICHUS W3YYCHHBIX
THTIOB MaTEeMAaTHYECKUX 3a/1a4;

* IPUBOAWTH MPUMEpPbl MATEMATHMYECKHMX  3aKOHOMEPHOCTEH B  OKPYKAIOIIEH
JNCHUCTBUTEILHOCTH U TTPOU3BEICHUSIX UCKYCCTBA.

BbInyCKHUK MOJTYyYUT BO3MOKHOCTH HAYYHMTCS

* U300padcamov MHONCECMBA U OMHOULEHUE MHONCECIE C NOMOWbIO Kpy2os Jlinepa,

* onpeodensims NPUHAONIEHCHOCHb INEMEHMA MHOHCECBY, 00bEOUHEHUIO U nepeceyeHUIo
MHOXCECM8;

* 3a0a8amb MHOMCECMEO C NOMOUbIO NEPEeUUCTIeHUS] IIEMEHMO8, CIO8ECHO20 ONUCAHUSL,

* onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCUHHOCIb U JIOHCHOCb 8bICKA3bIGAHUS,
ompuyaHue BblCKA3bIGAHUL, ONepayuu HAaAo0 BbICKA3LIGAHUAMU: U, UIY, He, YVCIOBHbIE
8bICKA3bIBAHUS (UMNIUKAYULL);

* CMpoUmbs 8blCKA3bIBAHUS, OMPUYAHUS 8bICKA3bLIBAHUL,

* onepuposamv NOHAMUAMU: MHOIHCECMBO HAMYPAILHLIX YUCENL, MHOMCECMEO UYeblX
yyces, MHONCECMB0 DAYUOHATILHBIX HUCel, UPPAYUOHANbHOe YUCTO, KBAOPAMHbIL KOPEHb,
MHOXHCECMB0 0eliCMBUMEeNbHbIX YUCE]l, 2EOMEeMPUYeCcKas UHmepnpemayus HamypaibHblX, YerblXx,
PAYUOHANbHBIX, OClCMBUMENbHBIX YUCE]L;

* NOHUMAMb U OOBACHAMb CMBLCTL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA,

* GLINOIHAMb GLIUUCTIEHUS, 8 MOM YUCIe C UCNONb30BAHUEM NPUEMO8 PAYUOHANbHLIX
8bIUUCTEHUU,

* BbINOJHAMb OKPY2leHUe PAYUOHATILHBIX YUCe]l C 3a0aHHOU MOYHOCbIO;

* CpasHUBaMb PAYUOHANIbHBLE U UPPAYUOHATbHBIE YUCTA,

* npedcmasisimos PAyUOHAIbHOE YUCITO 8 8Ude 0eCAMUUHOU Opoou

* YNopsao0ouuUsamsv YUCid, 3aNUCAHHbLE 8 8UOE OOLIKHOBEHHOU U OeCAMUYHOU OpoOU,

* nHaxooumv HO/] u HOK uucen u ucnonvzoeamo ux npu pewieHuu 3a0ay;

* onepuposamv NOHAMUIMU CIENeHU C HaAMYpPalbHblM NOKa3ameiem, CmeneHu ¢ yeavim
ompuyamebHblM NOKA3AmeneM;

* GLINOIHAMb NPeoOPA306aHUsL  YENblX BbIPANCEHULl: Oelicmeusi ¢ O0OHOYeHaAMU
(cnooicenue, @vluumManue, YMHOJNCEHUE), OelCMBU C MHO2OUIeHAMU (CI0JCeHue, blyumatue,
VMHOJICEHUE),

* GLINOJHAMb PA3LONCEHUE MHOLOUNEHO8 HA MHONCUMENU OOHUM U3 CNOCO008: 8blHeCeHUe
3a CKOOKy, 2pynnuposKd, UCNOIb308aHue Qopmyln, pewams npocmeuuiue UppayuoHaibHvle
VpasHeHus: 8UOA COKPAUEHHO20 YMHONCEHUS,

* gul0eNAMb KBAOPAm CyMMbl U pA3HOCMU OOHOUJICHO8,

* pAcK1aovbieams Ha MHONCUMENU KBAOPAMHBIL MPEXUIeH,

* GLINOIHAMb NPEoOPA30BAHUS  BLIPANCEHUU, COOEPHCAUJUX CMENneHU C YeabiMU
OmMpuUYAmMenbHbIMU  NOKA3AMeNAMU, Nepexooums om 3anuci 6 6ude CmeneHu ¢ yeavim
ompuyamebHblM NOKazamenem K 3anucu 8 guoe opoou;



* GLINOIHAMb NPeodPa308anus  OPOOHO-PAYUOHATLHBIX — BbIPAICEHUL:  COKpaujeHue
Opobetl, npusedenue areebpauyeckux 0poodell Kk 00uemy 3HaAMeHamento, ClodceHue, YMHOJNCeHUe,
OeleHue ancedpaudeckux opobell, 8036edeHue ancedpauyeckoll Opoou 8 HAMYypPAaIbHYIO U Yeayio
OMpUYaAmMenbHy0 CMeneHs,

* GLINOIHAMb NPEOOPA308AHUS BbIPANCEHUL, COOEPHCAUSUX KBAOPAMHBIE KOPHU,

* GblOeNAMb KBAOPAM CYMMblL UTU PA3ZHOCMU OBYYNIEHA 6 BbIPANCEHUSX, COOEePHCAUJUX
K6aopammbvle KOpHU,

* BBLINOJIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYIIb,

* onepuposamv NOHAMUAMU: YPABHEHUe, HEPABEeHCMB0, KOPeHb VPABHEHUs, peuleHue
HepaseHCcmaa, pAasHOCUNbHbIe YPABHEHUs, 001acmb onpedellenus YpasHeHus (Hepagencmed,
cucmemvl ypagHeHull Uy HEPAGeHCMa);

* pewiamsv JUHelHble YPABHEeHUs U YPABHEHUS, C800UMble K JUHEUHbIM C NOMOUbIO
MOACOECMEEHHBIX NPeoOPA308aAHUI,

* pewams KeaopamHvle YPAGHeHUs U YPAGHEHUs, CB00UMbIe K KBAOPAMHBIM C NOMOWbIO
MOACOECMEEHHBIX NPeoOPA308AHUI,

* pewiamv OpOOHO-TUHElIHbLE YPABGHEHUSL,

o X)=a, flx)=_Jgl(:
¢ peuwamsb npocmeuniue UppauyuoOHalbHsvle YpPaABHEeHUA suoa J, (Fy=s ‘/ () Jk‘ ) X

* pewams YpagHeHus uod 1 =a ;

* pewiams YpasHeHus: CnocoOOM pa3NodHCeHUs Ha MHOMCUMENU U 3aMeHbl NePeMEeHHOU,

* UCNOIb306aMb MemooO UHMEepP8anos O/l peuleHus Yeuvlx U OpOOHO-PAYUOHATILHBIX
Hepagencma,

* peuiamo JuUHelHble YPABHEHUs. U HEPABEHCMEA C NapaMempamu,

* peuiams HeCl0dCHble K8AOpammbvle YPasHe s C Napamempom,

* peulams HeCl0MHCHbIe CUCTEeMbl IUHEUHbIX YPAGHEHULL C NapaMempamu;

* peulams HeCl0NHCHbIE YPABHEHUsL 8 YeNbIX YUCTAX,

* onepuposamv NOHAMUAMU: (DYHKYUOHANbHAA 3A6UCUMOCMb, QyHKYus, 2pagux
@yHKYUU, CnOCOOBI 3a0anus PYHKYUU, apeyMeHm U 3HadeHue QyHKyuu, ooaacmes onpeoenenus u
MHOJICECmM80  3HA4eHUull (QYHKyuu, HYIu Q@QYHKYuY, NPoMediCymKu 3HAKONOCHOAHCMEA,
MOHOMOHHOCMb QYHKYUU, YeMHOCTb/HEYeMHOCb QYHKYUL,

* cmpoumo epaghuxu JIUHEUHOL, K8aOpamuyHou Gyukyuil, 0bpamuoll

y=a+ v=afx.y=3x, y=|y
NPONOPYUOHATLHOCMU, PYHKYUU 8UOA . ;
* Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOIL308AMb Npeobpasoeanus epaguxa

dyuryuu y=f{x) ons nocmpoenus epapuros Gymuxyuii * af {ketib)+e..

* CcOCMAasIAmyb YpasHeHus NPAMOU N0 3A0AHHBIM YCII0BUIAM: NPOX0OAujell yepe3 08e MOoUKU
C 300aHHbLIMU KOOPOUHAMAMU, NPOX0Oswell yepe3 OAHHYIO MOYKY U NAPAIeNbHOU OAHHOU
NpAMOU,

* uccredosamv yHKYUuro no ee 2papuxy;

* HAXOOUMb  MHOJCECMBO  3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

* onepuposamv HNOHAMUAMU. NOCIe008AMENbHOCMb, apughmemuyeckas npozpeccus,
2eoMempuiecKkas npospeccusi;

* pewiams 3a0a4u Ha apuUPMemuyecKyro u 2eoMempuyecKyro npoepeccuro.

* pewiamsv NPoOCmMule U CLONCHBLE 3A0aUlU PA3HBIX MUNOE, A MAKICe 3A0aYl NOBbIUEHHOU
mpyoHoCcmu,

x4+ b



* UCNONIBL306aAMb pA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CIONMCHLIX 3a0ay O/
nOCMpoenUs NOUCKOBOL CXeMbl U peueHus 3a0ay;

* paziuuams MOOeib MeKcma u Mooelb peuleHus 3a0aq, KOHCMpyupoeams K OOHOU
MOOenu peuleHusi HeCI0HCHOU 3a0ayu pazuvie Mooelu MmeKCcma 3a0adu;

* 3HAMb U NPUMEHAMb 00a CnOCcoba NOUCKA peulerus 3a0ay (om mpebo8anus K yClo6Uto
U om YC108us K mpebo8anuio);

* MOOeIuposamy paccyricoeHus Npu NOUCKe peuteHus: 3a0ay ¢ NOMOubIo epag-cxembi,

* 8blOCNAMb IMANBL PEULEHUsL 3A0aAYU U COOEPHCAHUE KAHCO020 IMANd;

* yMemb GulOUpamb ONMUMAIbHBIL MemoO peuwieHUss 3a0ayu U O0CO3HABAMb B8blOOp
Memooda, paccmMampuéams paziuyHvle Memoobl, HAXOOUMb pAsHble peuleHus 3a0ayu, eciu
B03MOHCHO,

* GHANU3UPOBAMb 3AMPYOHEHUs NPU peuleHul 3a0a4,

* GLINOIHAMb PA3IUUHbIE NPEoOPA3068aHUs NPeONOHCEHHOU 3a0ayl, KOHCMPYUpO8amy
HO8ble 3a0auu U3 OAHHOU, 8 MOM Yucie obpamHvle,

* UHMePNPemuposams  BbIMUCTUMEIbHbIE — Pe3VIbmamel 6 3a0ave, UCCIe008aAMb
NOIYYeHHOe peuleHue 3a0a4du;

* QHATU3UPOBAMb BCEBOIMONCHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUS 08YX 00BbEKMO8
U UBMEHeHUe UX XAPAKMePUCMUK NPU COBMECIHOM OB8UNCEHUU (CKOPOCMb, 8peMSs, pacCmosiHue)
npu peuwleHuu 3a0ay Ha 08udceHue 08yxX 00beKmo8 KaKk 6 0OHOM, MAK U 8 NPOMUBONOTIONCHBIX
HanpasieHusIx;

* UCCe008amsb 8CEBO3MOJCHbIE CUMYAYUU NPU PeueHuy 3a0a4 Ha O8UdNCEHUe No peKe,
PAccMampusams pazmvie CUCHEeMbl OmMcyema,

* pewamsv pazHooopazHvie 3a0auu «HA YACUY,

* pewams u 060CHOBbIBAMDb CBOE peleHUe 3a0ay (8blOeIsIMb MaAMeMamuiecKyro 0CHO8Y)
HA HAXO0JCOEeHUe Yacmuy YUCLA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA Opoou,

* 0CO3HABAMb U 0OBACHAMb UOEHMUUHOCMb 3A0aY PA3HBLIX MUNOS, CEA3bIBAIOUWUX MPU
BeNUYUHBL (Ha pabomy, HA NOKYNKU, HA O08UdICEeHUe), 8blOeNsamb MU 8eIUYUHbL U OMHOUEHUS.
MedHCOY HUMU, NPUMEHAMb UX NPU peueHuu 3a0ay, KOHCMpPYuposamsv coOCMEeHHble 3a0ay
VKA3AHHBIX MUNOG;

* 81a0emb OCHOBHLIMU MEMOOAMU PeUeHUs 3a0ay Ha CMeCU, CHIABbL, KOHYEHMPAYUu,

* pewams 3a0a4u HA NPOYEHMbL, 8 MOM HUCTE, CIONCHbIE NPOYEHMbL C 0OOCHOBAHUEM,
UCNONb3YS PA3HBLE CNOCOObI;

* pewams no2uyecKue 3a0ayu pasHblMUu CROCObAaMU, 8 MOM Yucie, ¢ 08YyMs OOKAMU U C
mpemsi O10KaAMU OAHHBIX C NOMOWbIO MadIuy,

* pewamv 3a0auu  nO KOMOUHAMOpUKe U Meopuu 6eposimHOCmell HA OCHO8e
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0OOCHOBLLEBAMb PEUeHUEe,

* pewams HeCl0iCHbIe 3a0ayl N0 MAMEeMAMUYecKol CIMamucmuKe,

* 0611a0eMmb OCHOBHLIMU MEMOOAMU PEUWEHUsT CIOJCEMHbIX 3a0au. apugmemudecKkutl,
aneebpauveckuil, nepebop 6apuaHmos, 2eoMempuieckull, epaguyeckuil, NPUMEHsMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

* Onepuposamv NOHAMUSIMU. CMOOYAMbLE U KPY208ble QUazpammbl, mabauybl OAHHbBIX,
cpedHee apughmemuneckoe, MeOUaHa, HAUOOIbLULCe U HAUMEHbUEE 3HAYEHUsSL 8bIOOPKU, PA3MAX
8bIOOPKU, OUCNEPCUSL U CMAHOAPMHOE OMKIOHEHUe, CAVYAUHAS U3MEHYUBOCTb,

* u38IeKamov UHGOpMayUIo, NPeOCMasieHHy0 8 MAOIUYAxX, Ha OUASPAMMAX, 2PpAPUKaAX,

* cocmasnsms madauysl, CMpoums OUAcPamMmbl U Spa@uku Ha OCHOB8e OAHHbLX,



* onepuposamv NOHAMUAMU. (DAKMOPUANL HUCTA, NEPECMAHOBKU U COYEmMAaHUs,
mpeyzonvHux Ilackans,

* NpUMEHAMb NPABUNIO NPOU3EEOEHUs. NPU PeuleHUU KOMOUHAMOPHBIX 3a0ay;

* onepuposamo NOHAMUAMU:  CAVYAUHBIL — ONbIM, CAYUAUHbIL  8b1O0D,

UCnvlmaHue, JjleMeHmapHoe CayuanHoe coovimue (UCX00), Kiaccuyeckoe onpeoeienue

8EPOAMHOCMU CLYYANIHO20 COObIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOLIMUAMU,

* npedcmasiams UHPOPMAYUIO C NOMOWbIO Kpy2os Diiepa;

* pewams 3a0ayu Ha 8bIYUCTEHUE BEPOMHOCIU C NOOCYEMOM KOIUYECMBA 8APUAHMOE C
NOMOWbIO KOMOUHATNOPUKU.

2. Copep:xaHue y4eOHOr0 mpeaMeTa

Yucaa

PaunonanbHblIe yncia

MHOXeCTBO panMoHaNbHBIX ynced. CpaBHEHUE palMOHAIBHBIX uucen. JleincTBus ¢
paioHaIbHBIMU yKciamu. [IpeacraBienne palmoHaaIbHOTO YUCia AeCATUYHONW JpoObIo.

HppanuoHajibHble YHCIA

[lonaTne wuppanmoHanbHOro uwncia. Pacrno3HaBaHWME WPPALMOHAIBHBIX YHCEIN.
[Ipumeps! nokazarenscTB B anredpe. UppanuonansHocTs yncina. [[pumeHeHre B reoMeTpHu.
CpaBHEHME UppAMOHAIBHBIX YKCell. MHOKECTBO JENCTBUTEIBHBIX YUCET.

ToxnecTBeHHBIE IPe0OpPa30BaHUSA

YucnoBble U OyKBEeHHbIE BHIPAKEHUS

Bripaxkenue ¢ nepemeHHoil. 3HaueHne Boipaxenus. [logcTaHoBKa BeIpaXXEHUI BMECTO
IIEPEMEHHBIX.

[esble BbIpaskeHU st

CrerneHnp ¢ HaTypaIbHBIM ITOKA3aTeIeM U €€ CBOMCTBa. [IpeoOpa3oBaHms BEIPAKECHHIH,
COJZIEpIKAIIMX CTEIICHU C HATYPaJIbHBIM I10Ka3aTeIIEM.

OpHouneH, MHOroudieH. JIefcTBUs C OJHOWIEHAaMH M MHOTOYJIEHaMHu (CIOXKEHHE,
BbIUNTaHHE, YMHOXKeHUe). DopMyJibl COKPAIEHHOI'O YMHOXKEHHUS: Pa3HOCTh KBaJparos,
KBaJ[paT CyMMbI U pa3HOCTH. PaznoxeHne MHOroueHa Ha MHOYKUTEIN: BBIHECEHUE O0LIEero
MHOJKHUTENS 32 CKOOKM, IPyNIMPOBKA, MPUMEHEHHE (OPMYJI COKPALLIEHHOTO YMHOXKEHHUS.
KBaznpaTHblil TpexX4iieH, pa3aoKeHUE KBaIPaTHOIO TPEXWICHA Ha MHOKUTEIIH.

JApoOHo-pannoHaJbHbIe BHIPAKEHUS

Crenenp ¢ nensiM nokasareseMm. IIpeoOpa3oBanue QpoOHO-TMHEHHBIX BBIPAKEHUIL:
CIIO)KEHHE, yMHOXXEHHUe, JeneHue. AureOpanyeckas ApoOb. JlomycTumble 3HaYeHHs
IIEPEMEHHBIX B JIPOOHO-pallMOHANBHBIX BbIpaxeHusx. CokpalleHue anredpandeckux
npoOeil. IlpuBenenue anrebpanyeckux apoOeil k oOuiemy 3HameHarento. [leiictBus c
anreOpandeckUMu ApoOsIMU: CI0XKEHUE, BBIUNTAaHUE, YMHOXKEHUE, JIeJICHUE, BO3BEICHUE B
CTEIICHb.

[IpeoOpa3oBanue BeIpaK€HHU, COAECPIKALINX 3HAK MOIYJIS.

KBanpaTHbie KopHH

Apudmernueckuit KBaJPaTHBI KOPEHb. [TpeoOpa3zoBanue

BBIPAKEHUH, COAEPKAINX KBAJApaTHbIE KOPHU: YMHOKEHHE, ACJICHUE, BHIHECCHHE
MHO>KMTENS U3-TI0]] 3HaKa KOPHs, BHECEHNE MHOXHTEIS O] 3HaK KOPHSI.
YpaBHeHHUsS] M HEPABEHCTBA



PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YUCIIOBBIX PABEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonsTue ypaBHeHHMs W KOpHS ypaBHeHus. lIpencraBieHue O pPaBHOCUIIBHOCTH
ypaBHeHHA. OONacTh omnpeaencHUsS ypaBHEHHS (00JacTh JIOMYCTUMBIX 3HAYCHUU
MIEPEMEHHOM ).

JInHeiiHOe ypaBHEeHHe U er0 KOPHU

Pemrenne nunenHplx ypaBHeHuil. JIuneiinoe ypaBHenue ¢ napamerpom. KomnuectBo
KOpHEW JIMHEMHOI0 YpaBHEHUs. Pelienne TMHEeHbIX YPaBHEHUH ¢ TapaMETPOM.

KBanpaTHoe ypaBHeHMe M er0 KOPHH

Ksanpatueie ypaBHeHus. HemomHble KBagpaTHble ypaBHEHHS. JIMCKpUMHHAHT
KBaJIpaTHOro ypaBHeHusa. Popmysia KOpHEH KBaapaTHOTro ypaBHeHHUs. Teopema Buera.
Teopema, oOpatHas Teopeme Buera. Pemenue xBaapaTHBIX ypaBHEHUMH: HCIOJIb30BaHUE
GbopMynbl A7 HAXO0XJAECHUS KOpHEH, rpaduyeckuil METOJ pelIeHHs, pa3joKEeHHE Ha
MHOXXMTEH, TOJ00p KOpHEH ¢ Hcroib3oBaHHEM Teopembl Buera. KomnmuectBo kopHei
KBaJIpaTHOI'O ypaBHEHUS B 3aBUCUMOCTH OT €ro JAWCKpUMUHaHTa. bukBajpaTHbie
ypaBHEHUs. Y paBHEHHUS, CBOJUMBIC K JIMTHEWHBIM U KBaJipaTHBIM. KBagpaTHbie ypaBHEHUS C
IapaMeTpOM.

JApoOHO-panoHaIbHbIC YPABHEHUS

Pemenne mpocredmux  apoOHO-TMHEWHBIX ypaBHeHWH. Pemenne npoOHO-
paIrMoOHAIBHBIX YPAaBHEHH.

Metoapl pelieHuss ypaBHEHUI: METO/Abl PaBHOCUJIBHBIX IMpeoOpa3oBaHHl, METO]
3aMeHBbl TIEpeMEHHOMW, Tpaduueckuii meron. Mcmonb3oBaHue CBOWCTB (DyHKIUN mpH
pELICHUU ypaBHEHMIA.

[Ipocreiimne upparoHaabHbIe YpaBHEHUS BUIA.

VYpaBHeHuUs BUJa. YpaBHEHUS B LIEJIbIX YUCIaX.

CucreMbl ypaBHeHH

VYpaBHeHUE ¢ AByMs NMEPEMEHHbIMU. JIMHEITHOE ypaBHEHUE C ABYMS MMEPEMEHHBIMH.
[Ipsimas kak rpaduueckas HHTEPIIPETALUs JMHEHHOTO ypaBHEHUS C IByMS IIEPEMEHHBIMH.

[TonsiTue cucrembl ypaBHeHuU. Perienue cucteMbl ypaBHEHUM.

Meroapl pemieHuss CHCTEM JIMHEMHBIX YpPaBHEHUM C JBYMs II€PEMEHHBIMU:
rpaduyecKuil METOI, METO/1 CJIOKEHUS, METO/I ITOICTAHOBKH.

CucreMbl JIMHEHBIX YpaBHeHU# ¢ mapaMeTpom. HepaBeHncTBa

UYucnoBble  HepaBeHCcTBAa.  CBOMCTBAa  YMCIOBBIX  HepaBeHCTB.  [IpoBepka
CIPaBEUIMBOCTH HEPABEHCTB IIPU 33JaHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemennoi. Crtporme u HecTporue HepaBeHCTBa. (O0macTh
orpezeNeHus] HepaBeHCTBa (001aCTh AOMYCTUMBIX 3HAYEHUI TIepeMeHHOMN ).

Pemienue nuHeHBIX HEPABEHCTB.

KBagpatHoe HepaBeHCTBO U €ro peueHus. PelieHne KBaJpaTHBIX HEPABEHCTB:
MCIOJIb30BaHNE CBOMCTB U Tpaduka KBaIpaTUUHON (PYHKIIMH, METO] HMHTEPBAIOB. 3aIlUCh
pelieHus: KBapaTHOIO HEPABEHCTRA.

Pemenue nensix u IpoOHO-pAIMOHAIBHBIX HEPABEHCTB METOI0M MHTEPBAJIOB.

Cucrembl HEPABEHCTB

Cucrembl HEpaBEHCTB C OJHOM NEPEMEHHON. PelleHne cucteM HEpaBeHCTB € OJIHOM
MEPEeMEHHOMN: TMHEHHBIX, KBaJApaTHBIX. M300paxeHne pelieHuss CUCTeMbl HEPaBEHCTB Ha
YUCJIOBOU MPSAMOM. 3aMKCh PEUIEHUS CUCTEMbI HEPABEHCTB.



DOyHKUUHA

Iousitue pyHKUMHU

JlexkapToBbl KOOpAMHATBl Ha IUIOocKOocTH. dopMmupoBaHUE MpEeACTaBICHUN O
METanpeIMETHOM MOHATUU «KOOPAUHATHD. CriocoObl 3aqanus GYHKINN: aHATNTHIECKUH,
rpadudeckuii, Tabmumunblii. ['padpuk ¢ysxmum. Ilpumepbl QyHKIUH, MOIydaeMbIX B
IIPOLIECCE MUCCIIENOBAHUS PA3IMYHBIX PEAIbHBIX MPOLECCOB U PELIEHUs 3a4ay. 3JHAuYEHUE
¢yHkuuu B Touke. CBOMCTBA QyHKIUI: 00J1aCTh ONpeIeTICHHS, MHOYKECTBO 3HAYCHUH, HYJIH,
MPOMEKYTKH 3HAKOIOCTOSIHCTBA, YETHOCTH/HEYETHOCTb, MPOMEXKYTKH BO3pAcTaHUS H
yOBIBaHUsI, HANOOJbIIICE M HAMMEHbIIIee 3HaueHus. VcciienoBanue QyHKITUH IO €€ rpaduKy.

[IpencraBnenne 06 acCUMITOTAaX.

HenpepriBHOCTh hyHKIIMU. KycouHo 3a1aHHbIEe PYHKIIMH.

JIuneiiHas QpyHKUUSA

CpoiictBa u rpaduk JuHEHHOW ¢QyHKUIUU. YTia0BOW KO3(DPUIMEHT HpIMOIl.
Pacnonoxxenne rpaduka JHUHEWMHOW (YHKIIMM B 3aBUCHUMOCTH OT €€ YIJIOBOTO
koa(¢uimenta u cBoboaHoro wieHa. Haxoxaenue kodQppuIMeHToB TUHEHHON (QyHKIUN
[0 3a/JaHHBIM YCJIOBUSAM: HPOXOXKJEHUE MPSAMON uepe3 JBE TOYKH C 3aJaHHBIMU
KOOPJIMHATAMM, NMPOXOXKIACHUE MNPSIMONW 4Yepe3 MJaHHYI0 TOYKY M MapajuleNIbHOW JaHHOU
npsimoit. KBanparuunas ¢pyHkius

CpoiictBa ¥ rpaduk kBaapatuyHo ¢yHkuuu (mapadosna). Iloctpoenue rpaduka
KBaIpaTUYHOM (QYHKIMM 1O ToukaM. HaxoxkneHue Hyned KBaJapaTUyHOW (yHKUIHUH,
MHO)KECTBA 3HAUYEHUMU, MPOMEXKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXYTKOB MOHOTOHHOCTH.
OO6partHasi mpONMOPIHOHATIEHOCTh

CaoiictBa ¢pynkuun. ['unepbona.

I'paduku pynkuwmii. [IpeodbpazoBanue rpaduka GyHKIUN 11 TOCTPOSHUS TpahuKOB
byHKIMA BUIA.

I'padpuxu pynkumi

ITocsienoBaTeIbHOCTH M IPOIPECCHHU

UucnoBass 1mocienoBareabHOCTh.  [IpuMepbl  YMCIOBBIX — ITOCIIENOBATEIBLHOCTEN.
beckoHeuHble 1OCIENOBATENBHOCTU. ApH(MeTHYecKass Iporpeccus U ee CBOICTBa.
I'eomerpuueckass mnporpeccus. dopmysia o0LEro wieHa W CyMMbl N IEPBBIX UJIECHOB
apupMeTHyecKOl M TreoMeTpuueckod nporpeccuil. Cxopsmiasicss reoMeTpuyeckas
IIPOrpeccusl.

Pelnenne TekcTOBLIX 32124

3anayu Ha Bce apudMeTHYECKHE el CTBUS

Pemienne TeKCTOBBIX 3a1ad apudmeTndeckuM crocoboM. Mcmonb3oBanue Tabuui,
CXEM, YEPTEXKEH, APYTUX CPEACTB NIPEACTABICHUS JaHHBIX IIPU PELLIECHUM 3a1a4u.

3ajauy Ha JBMXKEHUE, padOTy U MOKYIIKU

AHanmu3 BO3MOXKHBIX CHUTYallMil B3aMMHOIO paclOJIOKEHUS OOBEKTOB IpU HX
JBM)KEHUH, COOTHOILIEHUSI 00bEMOB BBINOIHIAEMBIX pabOT IPU COBMECTHOMN paboTe.

3agauu Ha YACTH, H0JIH, IPOLEHTHI

Pemenue 3agau Ha HaXOKIEHUE YaCTU YUCJIA U YKCIIA 110 €ro yacTy. Pemenue 3agau
Ha IPOLEHTHI U 1oyn. [[puMeHeHne nponopuuii Npyu pereHny 3auad.

Jlornuyeckue 3axaun

Pemenne noruyeckux 3ajnad. PerieHue JOrnyeckux 3ajgad ¢ IMOMOIIBIO rpados,
TaOJIHII.



OCHOBHBIE METO/IbI PEIICHHUSI TEKCTOBBIX 3a/1a4: apu(METUIECKHIA, anreOpandecKuil,
nepebop BapuaHTOB. [lepBHYHBIC MpeNCTaBIEHUS O APYTMX METOJAX peIIeHUs 3aaad
(reomeTpuyeckue U rpaduyeckre METOIbI).

CraTncTHKa M Teopusi BepOsITHOCTEH

Crartucruka

Tabnmuynoe u TpaduuecKoe TNpeACTaBICHUE MAHHBIX, CTOJOYAaThIE M KPYTOBBIC
IMarpaMMel, TpapuKH, MPUMEHEHHE JHarpaMM M IpadUKOB JUIsl ONMCAHUS 3aBUCUMOCTEN
peanbHBIX BEJMYWH, W3BJICYeHHE HWHGPOpMANMK M3 TaOMUI, OUarpaMM H TpaduKOB.
OnwucarenpHble  CTATUCTHYECKHE  MOKAa3aTeIM  YHCIOBBIX  HAOOpOB:  CpeaHee
apudmernyeckoe, MerMaHa, HauOoblllee U HauMEHbIlIee 3HaueHUs. Mepbl paccenBaHMUs:
pa3Max, IUcrepcus U CTaHIapTHOE OTKIIOHEHHUE.

CnyuaiiHast U3MEHUMBOCTh. V3MEeHUYMBOCTh MpU HM3MepeHusix. Pemiarommue npasuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BETMUMHAX.

Cayuaiinble coObITHUS

CrnyuaiiHble ONBITHI (IKCIIEPUMEHTHI), JJIEMEHTApHbIE CITydyaliHble COOBITHS (MCXOMbI).
BepositHocTi  3nemeHTapHBIX cOObITUH. CoOBITHS B CIOy4yaillHBIX SKCIIEpUMEHTaX |
OJIarompUsITCTBYIONINE dJEMEHTAapHBIE COOBITHS. BepoATHOCTH CIly4allHBIX COOBITHIA.
OnBbITHI ¢ paBHOBO3MOYKHBIMHU 3JIEMEHTApHBIMU COOBITUSAMU. Kitaccuueckrie BEpOSTHOCTHbIE
OTBITHl C HCIOJIB30BAaHWEM MOHET, KyOukoB. IIpencraBieHune cOOBITHH C TMOMOIIBIO
nuarpamm Ditiepa. [IpoTHBOMONOKHBIE COOBITHS, O0BEAMHECHUE U TIEPECECUCHUE COOBITHMN.
[IpaBuno cnoxenus BepositHocTeil. Citydaiineiil Be1OOp. [IpeacraBinenue skcnepuMeHTa B
BHjie niepeBa. HesaBucumpie cOOBITHS. Y MHOKEHHE BEPOSTHOCTEH HE3aBUCUMBIX COOBITHIA.
[TocnenoBarenbHble HE3aBUCHUMbIE UCTIBITaHUA. [IpencTaBieHe 0 He3aBUCUMBIX COOBITHUSIX
B JKH3HU.

J1eMeHThl KOMOMHATOPUKHI

[IpaBuno yMHOXEHHs, NEpecTaHOBKH, (axkTopuan uyucia. CoueTaHUs M YHUCIO
coueranuii. @opmyna umucna coueraHui. TpeyronpHuk Ilackams. OmeITEI ¢ OOJBIIAM
YHCIIOM PaBHOBO3MOKHBIX 3JIEMEHTApHBIX COOBITHIA. BhruncieHre BeposiTHOCTEHN B ONBITAX
C IpUMEHEeHHeM KOoMOMHATOpHBIX (opmyn. Ucneitanus bepuymnu. Ycemex u Heyzpauya.
BepositHocTH cOOBITHI B cepur UCTIBITaHUK bepHyum.

Cuayyaiinble BeJIHYUHBI

3HAKOMCTBO €O CIIyYallHbIMM BEJIMYMHAMHU Ha NPUMEPAX KOHEUHBIX JMCKPETHBIX
ClIlyyallHbIX BeJIMYMH. PacnpeneneHue BeposTHOCTEH. MaTemaTudyeckoe OKHIaHUE.
CpoiicTBa MaremaTnueckoro oxunanus. [lonsrue o 3akone Oonpiux urcen. M3mepenue
BeposiTHOCTeH. [IprMeHeHne 3akoHa OOJBIIMX YHCEN B COIMOJOTHH, CTPAaXxOBaHWU, B
3/IpaBOOXpaHEHUH, 0OecIieYeHNH 0€30IaCHOCTH HACEICHUS B UPE3BbIUAHHBIX CUTYAIUIX.



3. TemaTnueckoe IJIAHUPOBaHUe 10 aJiredpe

8 ki1acc

Neni/ni| Tema KosmyecTBo yacos
1. Parmmonansubie qpodu 30
2. KBanpatHsie KopHU 25
3. KBanpaTtHble ypaBHEHUS 30
4. HepaBenctBa 26
o. CreneHs C 1eJbIM [TOKa3aTeNneM. DJIEMEHThI CTATUCTUKH. 15
6. [ToBTOpeHue 10

Hroro 136

9 kJiacc

Neni/m| Tema KoaunuecTBo yacos
1. Ksagparnunas QyHkius 29
2. VYpaBHEHHUs 1 HEPABEHCTBA C OJTHOM MEPEeMEHHOM 20
3. YpaBHEHHUS ¥ HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 24
4, Apudmerrdeckas ¥ TEOMETpUUYECKAs MPOTPECCUHU 17
5. DneMeHTbl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH 17
6. [ToBTOpCHME. 29

HUtoro 136




