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IINIAHUPYEMBIE PE3YJIbTATBI
N3YYEHUSA KYPCA AJIT'EBPBI B 7 - 9 k1accax
OOydenue MaTeMaTHKE B OCHOBHOW IIKOJIE HANpaBlICeHO Ha JOCTIKEHHE CIEHAYIOIMINX
pe3yibmamos:

1. B nanpagnenuu 1uuHOCMHO20 PA3GUMUA:

- YMeHue 5iCHO, TOUYHO, TPAMOTHO H3JIaraTh CBOM MBICIHM B YCTHOM M MUCBMEHHOU (Qopme, MOHUMATD
CMBICJI IOCTABJICHHOM 3aJ1a4y, BBICTpAauBaTh apryMEHTALHUIO, IPUBOJIUTHh HPUMEPBI U KOHTPIIPUMEPHI;

- KpUTHUYHOCTH MBILIIEHUS, YMEHHUS paclo3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE BbBICKA3bIBaHU,
OTJIMYATh THIIOTE3Y OT (PaKTa;

- IIpencraBneHne o MareMaTUYecKOW HaykKe Kak cepe 4YeloBEYECKOW NeATeNbHOCTH, 00 dTamax ee
pa3BUTHS, O €€ 3HAUUMOCTH JUIsl pa3BUTUS LUBUWIA3ALUY;

- KpeatuBHOCTh MBIIUIEHUS, HHULIMATHBA, HAXOAYMBOCTh, AKTUBHOCTb MPH PEIICHUN MAaTEMATUYECKUX
3a1a4;

- YMeHue KOHTPOJIMPOBATH MPOLIECC M PE3YJIbTAT YICOHONH MaTeMaTUYECKOU JIeATEIIbHOCTH;

- CrocoOHOCTh K HSMOLMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYEeCKMX OOBEKTOB, 3a/ay, pelIeHH,
pacCyXIeHHUIl.

2. B memanpeomemuom nanpasienuu:

noznasamenvuovie YY/[:

- YMeHHE BHJIETh MAaTEMAaTHYECKYIO 3a/Jady B KOHTEKCTe MpPOOJEMHON CHUTyallil B JAPYTHX
JUCLMILIMHAX, B OKPYKAIOIIEH KU3HU;

- YMeHue OHUMATh U UCIIOJIh30BaTh MAaTEMATUYECKHUE CPEICTBA HATIIATHOCTH (TpaduKu, JHarpaMMBbl,
TaOJIULIBI, CXEMBI U JIP.) VIS WUTIOCTPAIH, UHTEPIPETAIINH, apTyMEHTALIUH;

- YMeHHe BBIIBUTATh TUIIOTE3bl MPU PEHICHUM YYEeOHBIX 3a/ad U MOHMMATh HEOOXOAUMOCTh X
IIPOBEPKH;

- YMeHHe NpUMEHATh MHIYKTUBHBIE U JEIYKTUBHBIE CHOCOOBI PAacCyKICHHUH, BUIETh pPa3IHMYHbIC
CTpaTeruy pelieHus 3aaay;

pezynamuenvie YY/I:

- [loHnMaHKEe CYIIHOCTH aNTrOPUTMUYECKHUX MPEANHCAHUN U yMEHUE JeHCTBOBATh B COOTBETCTBUU C
IIPEIOKEHHBIM aITOPUTMOM,;

- YMeHue caMoCTOATENbHO CTaBUTh 1I€TH, BHIOMPATh U CO3JaBaTh aJITOPUTMBI JUIsl peIIeHUs y4eOHbIX
MaTeMaTHYeCKUX Mpooiiem;

- YMeHHe IUIaHHpPOBaThb U OCYIIECTBIATh JESITENbHOCTb, HAINPABICHHYIO Ha pelleHue 3ajaad
HCCIIEIOBATENBCKOIO XapaKTepa;

- [lepBoHavasbHBIE PEACTABICHUS 00 UICSIX U O METO/IaX MaTeMaTHKH Kak 00 YHHBEpPCAJIbHOM S3bIKE
HAayKd W TEXHHKH, O CpPEJICTBE MOJICIUPOBaHUS sBJICHHH u TmpoueccoB. CrnocoOHOCTh K
HMOIMOHATBHOMY BOCHPUATHIO MaTeMaTHYECKUX 00BEKTOB, 33/1a4, PELICHUN, pacCyKICHHH.

- YMeHue HaXoAWTh B PA3IMYHBIX HMCTOYHHMKAX HHGOpMAIHIO, HEOOXOIUMYIO JUIsl pEeLIeHHs
MaTeMaTHYeCKUX MpoOJeM, U MPeCTaBIATh €€ B MOHATHON (opMe; MPUHUMATh pelIeHHE B YCIOBHUIX
HEMOJIHOM U N30BITOYHOM, TOYHON M BEPOSITHOCTHOM HH(OpMALINK;

KOMMYHUKamueHble y J,ZI

- Pa3BuTHe cnocoOHOCTH OpraHU30BBIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIE€ATEIHLHOCTh C
YYUTEJIEM W CBEPCTHUKAMM: ONPEACATh LENH, pachpeaeisaTb (QYHKIUHM W POJM  YYaCTHUKOB,
B3aMMO/JICIICTBOBATh M HAXOJUTH 0OIIME CHOCOObI PabOTHI; yMEHMsI paboTaTh B TPYIIE: HAXOIUTh
of1ee pemieHue M paspemarb KOH(QIMKTBI Ha OCHOBE COTJIacOBAaHUS MO3UIUI M y4éTa MHTEPECOB;
ClIylIath napTHépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

-OopmupoBaHue y4eOHOM M OOIENOIH30BATENHCKONH KOMIIETEHTHOCTH B 00JACTH HMCIIOJIB30BAHUS
HH(pOPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyorui (MK T-koMmereHTHOCTEH);



3. B npeomemnom nanpaeienuu:

- OBJIaI[GHI/Ie MAaTCMAaTUUYCCKUMU 3HAHUAMHU U YMCHUSAMU, HGOGXO,Z[I/IMBIMI/I AJi1 IpOAOJIKCHUA
O6y‘{eHI/IH B CTapmeﬁ HOIKOJIC WM HHBIX O6H.I€O6p&30B3TCJ'IBHHX YUYPCKACHUAX, N3YUCHUA CMCEXKHBIX
AUCHUILINH, IPUMCHCHUS B HOBCCZ[HGBHOﬁ KU3HU,

- Co3pnanue ¢yHIamMeHTa Uil MaTeMaTU4eCKOro pa3BUTHsL, (OPMHUPOBAHUS MEXaHU3MOB MBIIIICHMUS,
XapaKTepHBIX I MAaTEMaTHIECKOU eI TeTbHOCTH.
PAIIMOHAJIBHBIE YUCJIA
BrllyCKHHMK HayduTCA:
® [IOHUMaTh OCOOEHHOCTH JIECATUYHON CUCTEMBbI CUHCIICHUS;
® BJAJETh OHITUAMH, CBA3AaHHBIMHU C JIEIMMOCTBIO HATYpalIbHBIX YHCE,
® BBIpaXaTh YUCJIa B SKBUBAJEHTHBIX (OpMax, BbIOMpas Hambosee MOIXOAALIYI0 B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIH;
® CpaBHUBATh U YNOPSAIOYHBATH PALMOHAIBHbIC YHCIIA,
® BBINOJHATh BBIYUCIEHUS C PpAlUMOHAIBHBIMU 4YHMCIaMM, COYeTas YCTHbIE H
MUCbMEHHBIE TPUEMBI BBIYMCICHUN, TIPUMEHSTH KalIbKYJISTOD;
® UCMOJNB30BaTh MOHATUS U YMEHUS, CBS3aHHBIC C MPOMOPIHOHAILHOCTHIO BEIHYHUH,
NPOICHTaMH B XOJ€ pEIHICHUS MaTeMaTH4eCKHX 3adad M 3aJad W3 CMEXHBIX
IIPEIMETOB, BHIMOIHATH HECTIOKHBIE TPAKTUUECKUE PACUETHI.
BBIITyCKHUK TOTYYHUT BO3MOKHOCTD:
" [103HAKOMHUTHCS C HO3MLIMOHHBIMU CUCTEMaMM CUMCIIEHUS C OCHOBAaHUSIMH,
OTJINYHBIMH OT 10;
" yrIyOUTh U pa3BUTh NPECTABICHUS O HATYPAJIbHBIX YUCIIAaX U CBOMCTBAX
JIEJIMMOCTH;
"  HAy4YMTbCS UCIOJIB30BATh MPUEMBI, PALIMOHATIU3UPYIOLIUE BHIYNCICHUS,
nprOOpPECTH MPUBBIUKY
" KOHTPOJHUPOBATh BBIUMCIIEHUS, BEIOWPAst MOIXOASIIMHI U CUTyalluy CIOCo0.

JEUCTBUTEJBLHBIE YNCJIA
BbInycKHUMK Hay4YuTCA:
® JCMOJb30BaTh HauaIbHbBIE MPECTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YHCET;
® BJAJIETh NOHATHEM KBaJIPaTHOIO KOPHSI, IPUMEHSTDH €r0 B BBIUUCICHUSIX.
BbIyCKHUK TOTyYUT BO3MOKHOCTb HayUUThCA:
®  Ppa3BUTh IPEICTABICHUE O YUCIIE M YHCIOBBIX CUCTEMAX OT HATypalbHBIX 1O JE€HCTBUTEIBHBIX
4KCEJl; O POJIM BBIYUCIICHUN B YEJIOBEUECKOMN IPAKTHKE;
® Dpa3BUTh U YINIYOUTH 3HAHUS O JAECCATUYHON 3alUCH JEHCTBUTENBHBIX uncen (IepuoanyecKue u
HETIEPUONYECKHUE TPOOH).
N3MEPEHUA, TPUBJIMKEHUA, OINEHKA
BbinyckHUK Hay4dHUTCS:
® JHCHOJb30BaTh B XOJE pELICHHUsS 3a4ad DJIEMEHTapHbIE IPEACTABIEHUS, CBSA3AHHBIE C
pUOIMHKEHHBIMU 3HAUEHUSMU BEJTMYHH.
BbIyCKHMK TIOJTyYUT BO3MOYKHOCTD:
® TIOHATh, YTO YMCJIOBBIE JAHHBIC, KOTOPHIE HCHOJIB3YIOTCS MJS XapaKTEPUCTUKH OOBEKTOB
OKpPY)KAIOILIEr0 MHpa, SBJISIOTCS MPEUMYIIECTBEHHO MNPHOMMKEHHBIMH, YTO 10 3allHCU
npUOIMKEHHBIX 3HAUEHUH, coslepKaluxcs B UHOOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYAHUTH O
MOTPEIIHOCTH MPUOIMKEHHUS;
® [IOHATh, YTO TMOIPEIIHOCTh pEe3yJbTaTa BBIYMCIEHUN JODKHA OBITH COU3MEpUMa C
MOTPEIIHOCTHIO NCXO/IHBIX JAHHBIX.
AJITEBPAMYECKHUE BBIPAYKEHUSA
BbIlTyCKHUMK Hay4duTCA:



® BIAJETh IMOHATUSAMH «TOXIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHME», pelaTh 3aaayH,
cojiepkaiire OyKBeHHBIE JaHHBIE; padoTaTh ¢ GOpMyIaMu;

® BBINOJHATH MPEOOPA30BAHUS BBIPAXKEHUI, CONEPIKALIUX CTENEHH C LEIbIMU MOKa3aTelsIMU U
KBaJIpaTHbIE KOPHU;

® BBIIOJHATH TOXJIECTBEHHBIE MPE0OPa30BaHMs PALMOHATIBHBIX BBIPAKECHHH HA OCHOBE MPaBUI
JeWCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMu ApoOsSMHu;

®  BBINOJHATH PA3I0KEHUE MHOTOWIEHOB HA MHOKHUTEIH.

BbIyCKHHUK TOTyYUT BO3MOYKHOCTD:

® HAayyUTbCS BBINOJHATH MHOTOLIATOBBIE IPEOOpPA30BaHMA  PAMOHAJIBHBIX  BBIPAKECHUH,
MPUMEHSIS INUPOKUI HabOp CrIocOO0B U MPUEMOB;

® TPUMEHATH TOXJECTBEHHBbIE MPeOOpa3OBaHUA AJIA PEUICHHs 3a/ad U3 Pa3IHyuHbIX pa3/iesoB
Kypca (HanmpuMmep, 7151 HaXO0XK/ICHUS HanOOJIbIIET0/HAUMEHBILIETO 3HAUYCHHSI BBIPAKCHHUSA).

YPABHEHUS
BrlIlyCKHHMK HayduTCs:

e pemaTb OCHOBHBIC BHUbl PAllMOHAIBHBIX ypaBHEHUN C OJHON MEPEMEHHOM, CHUCTEMBI JBYX
ypaBHEHUH C IByMS IEpEMEHHBIMH;

® T[IOHMMAaTh YPaBHEHHE KaK BaXHEUIIYI0 MAaTEMAaTUYECKYI0 MOJENb JJIsl ONUCAHUS M U3yYCHHS
pa3HO00Opa3HBIX PeabHBIX CUTYAIH, PEeIIaTh TEKCTOBBIC 33/1a4H alIreOpandecKuM METOI0M;

e [pUMEHATh TpaduyecKue NPECTABICHUS ISl HCCIEAOBAaHUS YpaBHEHUW, UCCICJOBAHUS H
pElIeHUs CUCTEM YPaBHEHHM C ABYMS NIEPEMEHHBIMHU.

BBIITyCKHUK TOTYYHUT BO3MOKHOCTD:

e OBJAJETh CIEUUATBHBIMU MPUEMAMH PEIICHHUsS] YPaBHEHUN U CHUCTEM ypaBHEHUI; yBEpEHHO
MPUMEHITh amnmnapaT YpaBHEHHH [Jid peUIeHHs pa3HOOOpa3HbIX 3aJad U3 MaTeMaTUKH,
CMEKHBIX MPEIMETOB, MPAKTHKH;

® TPUMEHATH rpa@uuecKue MPeICTaBICHUS IS UCCIICOBAHMS ypaBHEHUH, CUCTEM ypaBHEHUH,
coJiepKaux OyKBeHHbIE KOOPHUITUCHTHI.

HEPABEHCTBA
BhInmyckHUK Hay4uTCs:

® [IOHMMAaTh U IPUMEHITHh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM
HEPaBEHCTBA, CBOWCTBA YMCIIOBBIX HEPABEHCTB;

e pelaTh JUHEWHbIE HEPABEHCTBA C OAHOM MEPEeMEHHON U X CUCTEMBbI; pelllaTh KBaApaTHbIE

® HEpaBEHCTBA C OMOPOM Ha rpaduuecKue MPeICTaBICHHUS;

® TIPUMEHATH anmapar HePaBeHCTB IS PEIICHUS 3a/1a4 U3 Pa3InYHBIX Pa3/IeNoB Kypca.

BEITYCKHUK TOTYYHAT BO3MOKHOCTD HAYYHTHCS:

e pa3HOOOpa3HbIM MpHEMaM JI0Ka3aTelIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHATH amnmapaT
HEpaBEHCTB /Ui peIIeHUs pa3HOOOpa3HbIX MaTeMaTHYECKUX 3aJad M 3a7ady M3 CMEKHBIX
MIPEIMETOB, TPAKTHUKH;

® [PUMEHATH rpaduyeckre MpeaACcTaBICHUs U UCCIEI0BaHUs HEPABEHCTB, CUCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO (DUITUESHTHI.

OCHOBHBIE NNOHSTHSA. YNCJIOBBIE ®YHKIIUN
BhInmyckHUK Hay4uTCS:

® [IOHMMaTh W HWCIOJb30BaTh (DYHKIIMOHAIBHBIC TOHSATHS M S3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHUs ),

® CTpOHTH rpauKu JIEMEHTAapHbIX (YHKUIMN; UCCIeN0oBaTh CBOMCTBAa YMCIOBBIX (YHKIMN Ha
OCHOBE M3YUYEHHUS MMOBEICHUS MX TPaPUKOB;

® [OHMMATh (DYHKIMIO KaK BaKHEHMIIYI0O MaTeMaTHYECKYyI0 MOJENb JJIsi OMHUCAHHS MPOILIECCOB U
SABJICHUA OKPYXAIOIIEro MHUpPA, NPUMEHATh (YHKUMOHAIBHBIN S3bIK I OMHMCAaHUS U
WCCIIEIOBAHMSI 3aBHCUMOCTEH MeX Ty (PH3MUECKUMH BETHINHAMHU.

BhIyCKHUK MOTY4YUT BO3MOXKHOCTD HAYUUTHCS:

® [POBOJUTH HCCIIECJOBAHMS, CBSI3aHHBIE C M3YUYEHHEM CBOMICTB (YHKIUI, B TOM YHCIE C
WCIIOIb30BAaHUEM KOMIIBIOTEpA; Ha OCHOBE TpapMKOB M3y4eHHBIX (PYHKIUH CTpOUTH Oosee
CIIO’KHBIE TpaQUKH (KYyCOUHO-3a/IaHHBIC, C «BBIKOJIOTHIMUY» TOUKAMH H T. I1.);



® UCIONB30BaTh (YHKIMOHAJIBHBIC TMPEJCTABICHUS W CBOMCTBA (YHKIMHA [ peIICHHS

MaTeMaTHUYECKUX 3aad U3 Pa3IMUHBIX pa3/ieoB Kypca.
YUCJOBBIE IHOCJIEAOBATEJIBHOCTH
BrllyCKHHMK Hay4duTCS:

® [IOHMMaTh M UCHOJb30BaTh S3bIK IOCJIENOBATEIbHOCTEH (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHHUs ),

® [pUMEHATH (HOPMYJBI , CBSI3aHHBIE C apHU(PMETHUECKON M reOMETPUUECKON MpOTrpeccusiMu, 1
anmapar, cOpMHUPOBAaHHBIN MPH W3YUYEHUH JPYTUX Pa3[eNoB Kypca, K PEIIeHUIO 3a/1a4, B TOM
4HCJIe C KOHTEKCTOM U3 PEaJIbHON KU3HU

BbIyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUYUThCS:

e pewmaTb KOMOMHHUPOBAHHbBIE 33/1a4M C IPUMEHEHHEM (OpPMYJ N-TO YiIEHAa U CyMMBbI IEPBBIX N
YJICHOB apU(PMETHUEeCKOl M TI'eOMETPUYECKOM MpOorpeccuii, MpUMEHss MpU 3TOM ammapar
YPaBHEHUH U HEPABEHCTB;

® [IOHMMAaTh apU(PMETUYECKYI0 M T'€OMETPHUECKYIO MPOrpecCHM Kak (YHKIMHU HATypaJbHOIO
apryMeHTa; CBS3bIBATh APU(PMETUUYECKYIO POIPECCHUIO C JIUHEHHBIM POCTOM, T€OMETPUUYECKYIO
— C OKCIIOHEHIIMAJIBHBIM POCTOM.

OIIUCATEJIbBHASI CTATUCTHKA

BbInycKHMK ~ HayduTCs  HCIIOJIb30BAaTh  IMPOCTEHIIME CHOCOOBI  IMPEACTaBICHHMS W aHaiu3a
CTaTUCTUYECKUX JaHHBIX.

BBIITyCKHUK MOJIyYUT BO3MOYKHOCTh MTPHOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHu3amu cOopa JaHHBIX
IPU MPOBEAECHUU OIpoca OOLIECTBEHHOIO MHEHMs, OCYILECTBJIATh WX aHAIMU3, MPEJCTaBIATH
pe3yJIbTaThl ONpoca B BUJI€ TaOIUIIBL, AUArpaMMBbI.

CJIYUAUHBIE COBBITUS u BEPOSATHOCTH

BbImyCKHUK HAYYHTCSl HAXOUTHh OTHOCHTENBHYIO YaCTOTY M BEPOSTHOCTh CIIyYaiHOTO COOBITHSI.
BbInyCKHUK HOIYYUT BO3MOXKHOCTb IPUOOPECTH OIBIT IPOBEAECHUS CIyYaiHbIX S3KCIIEPUMEHTOB, B TOM
YHCJIE C TOMOILBK KOMIIBIOTEPHOTO MOJEIMPOBAHNS, HHTEPIIPETALUN UX PE3YIIbTATOB.
KOMBHUHATOPUKA

BeinyckHUK HaydyuTCsl pemiaTh KOMOMHATOpHBIE 3a/adydl Ha HAXOXJACHHWE 4HciIa OOBEKTOB WM
KOMOMHAIHH.

BBINYCKHUK TOJYyYUT BO3MOXHOCTb HAyYUTHCSI HEKOTOPBIM CIELUAIbHBIM MPUEMaM PpELICHUS
KOMOMHATOPHBIX 3a/1a4.

COJAEPKAHUE YYEBHOI'O ITPE/IMETA:

Yucaa
PanunonaJibHbIE YHCJIa
MHoxecTBO palMOHaIbHBIX uucen. CpaBHEHHE palMOHalIbHBIX uuncen. JledictBus ¢
panMoHaTBbHBIMU YUCIaMU. [Ipedcmasnenue payuorHaibHO20 YUcia 0ecimuiHol 0poosio.

HppanuoHajbHble YHCIA
[lonsiTe wWppanMoHaNBPHOTO 4ucia. Pacrno3HaBaHume WppanMOHANBHBIX uucen. [Ipumepsr

Jl0Ka3aTeNbeTB B anredpe. MppanmonanbHOCTh tmcna\/E . [I[pumeHeHne B reOMeTpUH.
Cpasnenue uppayuonanvHulx yucen. MHodcecmeo OelcmaumenbHbix Yuce.

ToxnecTBeHHBbIE IPe0OPa30BaAHUA
YuciioBble 1 0yKBEHHbIEC BbIPAKEHUS
BelpaxkeHne ¢ mnepeMeHHOH. 3HaueHuMe BblpaxkeHus. lloacTaHoBKka BBIpaXKEHHH BMECTO
IIEPEMEHHBIX.

esbie BbIpaskeHUst
Crenenp C HaTypajdbHBIM TIOKa3zaTeneM u e€ cBoiictBa. [IpeoOpa3zoBaHMs BbIpaKeHU,
COJIEpIKaIMX CTETIICHH C HATYPAJIbHBIM I1I0Ka3aTelIeM.



OpnnouneH, MHOrouwleH. JIeMCTBUSL ¢ OIHOWIEHAMH M MHOTO4YIeHaMu (CJIOKEHUE, BhIYUTAHUE,
yMHOXKeHue). DopMynbl COKpaIIEHHOTO YMHOXEHHMs: Pa3HOCTh KBaJpaToB, KBaJIpaT CYMMBbI U
pazHocTH. Pa3noxeHre MHOTOWIEHAa Ha MHOXXHUTEIH: BBIHECEHHE OOIEro MHOXXHTENS 33 CKOOKH,
2PYNNUPOBKA, npumMeHenue popmyn COKpaujénHo20 ymHodcernus. Keaopamuulii mpéxuieH, paznoxcenue
K68AOpamHo20 mpéxuneHa Ha MHONCUME.

JIpoGHO-palHOHAJILHBIE BHIPAKEHU S

Crenenb ¢ 1eibM mokasateneM. [Ipeodpa3oBanue IpOOHO-TUHEHHBIX BBIPAKCHUMN: CIIOKEHHE,
YMHOXEHUE, JAeNeHUue. Aneedpauneckas Opobw. Jlonycmumsie 3HAYEHUs NEPEMEHHbIX 8 OpOOHO-
payuonanvhsix evipadicenusx. Coxkpawenue anceopauveckux opobeil. Ilpusedenue ancedpauveckux
Opobell Kk obwemy 3Hamenamento. [eicmeus ¢ anreeopaudeckumu OpooOAMU. CIONCEHUe, BbIYUMAaHUe,
VMHOJICEHUe, OeleHue, 8036e0eHUe 8 CIeneHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYJIA.

KBaapaTHbie KOpHH

Apudmernuecknii  KBaapaTHBI KopeHb. [IpeoOpa3zoBaHuMe BBIpaKECHHH, COJEpPIKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOXCHHE, JIEJICHHUE, BBIHECEHUE MHOMKUTENS M3-1I0J 3HAKa KOpHS, 6HeceHue
MHOICUMENS NOO 3HAK KOPHS.

YpaBHeHUs] 1 HEPABEHCTBA
PaBeHcTBa
YucnoBoe paBencTBo. CBOWCTBA YHMCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ MepeMEeHHOM.

YpaBHeHust
[ToHsTHE ypaBHEHHS M KOpHS ypaBHeHUs. [Ipedcmasnenue 0 pasHOCUNLHOCU VPAGHEHULL.
Obnacmwb onpedenenus ypasnenus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHOLL).

JInneiiHoe ypaBHeHMe M er0 KOPHH
Pemenne nuHEWHBIX ypaBHEHUH. Jlunetinoe ypaenenue ¢ napamempom. Konuuecmeo xopHeti
JIUHEUH020 ypasHenus. Pewienue TunetinbiX ypasHeHull ¢ Napamempom.

KBanpaTHoe ypaBHeHHe H er0 KOPHH

KBanpartusle ypaBHeHus. HenosHele KBajpaTHblE YpaBHEHMs. J[MCKpUMUHAHT KBaJgpaTHOIO
ypaBHeHUs. Dopmyrna KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PelieHne KBaJpaTHBIX ypaBHEHHH: HCHOJb30BaHUE (OPMYIBI IS HAXOXKICHHS
KOpHEH, epaguueckuti Memoo peuwileHus, paslodceHue Ha MHOJdCUMeNnU, noobop KopHel ¢
ucnoavsosanuem meopemovl Buema. Konuuecmso xopheii k6adpamnoeo ypasHeHus 6 3a8UCUMOCHU OM
e2o ouckpumunanma. bukeaopammnvie ypasnenus. Ypasnenus, c6o0umvle K JUHEUHbIM U KEAOPAMHbIM.
Kesaopammnuie ypasnenus ¢ napamempom.

JIpoOHO-panMOHAIbHbIC YPABHEHUS

Pemenne mpocredmux IpoOHO-THMHEHHBIX YpaBHEHUU. Peuwtenue OpoOHO-pAYUOHATbHBIX
VPAaHeHUIl.

Memoowl pewenus ypasHenuii: mMemoobl PAGHOCUILHBIX NpeodpaA308aHull, Memoo 3ameHbl
nepemenHol, epaguieckuti memoo. Mcnonvzosanue ceoticme yHKyull npu peueHuu ypagHeHul.

Tpocmeiiuue uppayuonanvhvie ypasnenus suoa (| f(x) =a, \/f(x) =,/g(x) .

n
VYpasuenus suoa X' = a .Ypasuenus 6 yenvix uucnax.

Cucrembl ypaBHeHU

YpaBHeHUE ¢ AByMs IEpPEMEHHBIMU. JIMHEHHOE ypaBHEHHE C ABYMs IEpEMEHHBIMHU. [Ipamas
Kax epaguueckas unmepnpemayus TUHEUH020 YPAGHEHUS C 08YMs NePeMEHHbIMU.

IlonsiTe cucTeMbl ypaBHEeHUM. PellieHne cucteMbl ypaBHEHUM.



MeTtoapl pelleHus: CUCTeM JMHEHHBIX YPaBHEHUH C JBYMs TNEPEMEHHBIMU: 2cpaguuecKkutl
MemMoo, MEemoo CLOHCEeHUs, METOJ TIOJJICTAHOBKH.
Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

YucnoBsle HepaBeHCTBa. (CBoMHCTBa 4YHCIOBBIX HepaBeHCTB. [IpoBepka crnpaBeIMBOCTH
HEPABEHCTB MPH 33JaHHBIX 3HAUCHUSX TEPEMCHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue W HecTporue HepaBeHCTBA. (Oobracmb onpeodeneHus
Hepagencmaa (061acms 0ONYCMUMbBIX 3HAYEHUL NePeMeHHO).

Pemenue nuHeHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeéo u e2o pewenus. Pewenue K8aOpamuviX HEpAGEHCME:
UCNONbL306AHUE CBOUCME U 2paAPuKa K8AOPAMUYHOU DYHKYUU, MemOoO UHMepP8anos. 3anucy peulenus
K8AOPAmMHO20 HEpABeHCMEa.

Pewenue yenvix u 0pooHoO-payuoHanbHbIX HEPABEeHCNE MEeMoOOM UHMEPBATIOS.

CucreMbl HEpaBEeHCTB

CuctemMbl HEpPaBEHCTB C OAHOW mNepeMeHHOW. PelleHne cuCTeM HEpPaBEHCTB C OJHOM
MIEPEeMEHHON: JIMHEWHBIX, K8aopamuuvlx. VI300pakeHHe pelieHUs] CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOMN
MpsIMOM. 3aMKCh PELIEHUsI CUCTEMbI HEPABEHCTB.

DOyHKUNH

IHousitne pyHKkumMu

JlekapToBbl KOOpAMHATHI Ha MIOcKocTH. DopMupoBaHue NpPEACTaBICHUN O MeTanpeAMETHOM
MOHATUU «KOOpAWHATBD. CriocoObl 3aaanus (QYHKIMNA: aHATMTHYECKUH, rpadudecKuid, TaOIMYHBIN.
I'padpux ¢pynkuuu. [Ipumeps! GyHKLNH, TOJTydyaeMbIX B IIPOLEcce UCCIeI0BaHUs PA3JIMYHbIX PEabHbIX
MPOIIECCOB W pelleHusi 3amad. 3HadeHue ¢yHkuuu B Touke. CBoicrBa (QyHKUMI: 0051acTh
OIpeJIeJIEHUs, MHO)KECTBO 3HAYCHUM, HYJIHU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, YEMHOCb/HEUEMHOCHb,
MIPOMEXYTKH BO3pacTaHus M YObIBaHMS, HauOoJiblllee M HauMeHblllee 3HaueHus. lccnenoBanue
¢byHK1IMU Mo €€ rpadukKy.

IIpeocmasnenue 06 acumnmomax. Henpepvienocmo ¢hynxyuu. Kycouno- 3a0annvie pynkyuu.

JIuneiinasi pyHKuMsA

CpoiictBa u rpaduk JuHeHHON (yHkuMU. YrioBoil ko3¢ ¢uimeHt npsmoil. Pacnonoxenue
rpaduka JTUHEHMHON (QYHKIMU B 3aBUCUMOCTU OT €€ yIJIOBOro KO3(PUIMEHTa U CBOOOJHOIO YEHa.
Haxooicoenue xkoagppuyuenmos nuneiino Gyukyuu no 3a0aHHbLIM YCIOBUAM: HPOXOHCOeHUE NPAMOU
yepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUEe NPAMOU yYepe3 OAHHYI0 MOUKY U
napannenbHol OaHHOU NPSIMOLL.

KBanparnunas pyHkoust

CeoiictBa u Trpaduk KBajgpatuyHod QyHkuuu (mapabona). [locmpoenue epaguxa
keadpamuunol @yukyuu no mouxam. HaxoxaeHue Hyneill KBagpaTHUHON (QYHKIHUH, MHOdICECHEd
3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKO8 MOHOMOHHOCHU.

OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CgoiicTBa ¢pyHKINHU Y = K y = —. TI'unep6ona.
X x
I'pajpuku @ynxyuii. Ilpeobpaszosanue ecpaguxa ¢ynxyuu Y= f(X) o0ra nocmpoenus
epagpuxos Gynkyuii uda y = af (kx+b)+c.

I'papuxu ¢ynxyuii y:a+XLb, y=%,y=3%Xx, y=|x.
+

IMocienoBaTeJbLHOCTH U POTPECCHH



UucnoBass mocienoBaTeNbHOCTh. [IpUMepBbl UYHCIIOBBIX IOCIEA0BATEIBHOCTEN. beckoHeuHbIe
MOCJIeIOBAaTEILHOCTH. ApudmMeTrrdeckas mporpeccuss U e€ cBOWCTBA. | 'eoMeTpuyeckas MpOrpeccHs.
Dopmyna obue2o uiena u cymmul N NEPBuIX YIeHO8 APUPMemuyecKoll U 2eoMempuyecKoll npocpeccuil.
Cxooawascs eeomempuieckas Npocpeccus.

Pelnenne TeKCcTOBBIX 3224

3agauu Ha Bce apupMeTHYECKHUE AeiicTBUS

Penrenne TEKCTOBBIX 3agad apUPMETHYECKHM crocoOoMm. Vcrmosip3oBaHue TaOIHIl, CXeM,
YepTEeKEH, APYTUX CPEACTB MPEACTABICHUS JAHHBIX MIPH PEIICHUH 3a]1a4H.

3agauu HA IBU:KeHUE, PA0OTY U MOKYNKH

AHaJIM3 BO3MOXKHBIX CHTyallMid B3aWMHOTO PACIIOJIOKEHHUS OOBEKTOB TPU WX JBU)KCHUH,
COOTHOILIEHUS] 0OBEMOB BBITOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum Ha YACTH, 10JIM, IPOLEHTHI

Pemenne 3amay Ha HaxOXKIEHHE YacTH YHUCIAa M YHCIa MO €ro yactu. Pemenuwe 3amay Ha
MPOIICHTHI U 10JIU. [IpMeHeHre TPONOPIHiA IPY PEIICHUH 3a/1a4.

Jlornueckue 3agauu

Penrenue noruueckux 3anau. Peuwenue nocuueckux 3a0ay ¢ nOMoubio epagos, mabauy.

OcHOBHBIE MeTOJbI pelleHHus] TEKCTOBBIX 3aaay: apu(METHUYCCKUH, anreOpandecKui,
nepebop BapuaHTOB. [lepsuunvie npeocmasienuss o Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue memoonl).

CTaTHUCTHKA ¥ Teopus BEPOSTHOCTE

Crarucruka

TabnuuHoe u TpaduyecKoe MPEICTaBICHUE AHHBIX, CTOJIOYATBICE M KPYrOBBIC JHATPAMMEI,
rpaduky, MpUMEHEHHE auarpamMMm U TpadUKOB IJIs OMMCAHUS 3aBUCHUMOCTEH peajbHBIX BEIMYUH,
u3BJicdyeHHEe WHOpMAaNMKU W3 TaONUI, auarpaMM W rpadukoB. OmnwmcarenbHbBIE CTATHCTUYCCKUE
MOKa3aTeIN YUCIOBBIX HAOOpOB: cpelnHee apuMeTHyecKoe, Meouana, HauOoIblliee U HaHMEHbIIee
3HaueHus. Mephl paccenBaHUs: pa3Max, OUCnepcus U CMmaHoapmuoe OMKIOHEeHUe.

CrnyuaiiHas W3MEHUYUBOCTh. l3MeHUHMBOCT, Tmpu u3MepeHusx. Pewawowue npasua.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

Cayuaiinbie coObITHS

CrnyualiHple OMNBITHl (3KCHEPUMEHTHI), DSJEMEHTAPHBIE CIIy4ailHble COOBITUS (MCXOJIBI).
BepositHoct  snemeHTapHbIX  coObITHL.  CoOOBITHSI B CIy4allHBIX  OKCIEpUMEHTaX M|
OJIarOMpPUSITCTBYIOIINE JJIEMEHTapHbIe COOBITUs. BeposTHOCTH ciiydalHbIX COOBITHI. ONBITH €
PaBHOBO3MOXKHBIMHU ~ DJIEMEHTapHBIMU  cOOBITUSIMU. Kitaccudyeckue BEpOSTHOCTHBIE OMBITHI  C
WCIIOIb30BAaHUEM MOHET, KYOWKOB. [lpedcmasnenue cobvimuti ¢ nomowpto ouazpamm Jiiepa.
IIpomusononoocusvie codbvimus, o00veouneHue u nepeceverHue coovimutl. Ilpasuno crodiceHus
gepossimuocmei. Cunyyaiinviti 6vi6op. IIpeocmasnenue sxcnepumenma 6 uoe oepesa. Hezasucumole
coovimus. Ymuooicenue eeposmuocmeri Hezagucumvlx cobvimuil. Ilocnedoseamenvhvle Heszagucumvle
ucnvimanus. IlpencraBieHne o He3aBUCUMBIX COOBITHSX B KU3HU.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymmoowcenus, nepecmanoexu, paxmopuan uucia. Couemanus u 4ucio codemaHuil.
Dopmyna uucna covemanuil. Tpeyzonvnux Ilackana. Onvimovl ¢ 6OTLWUM YUCTIOM DABHOBOZMONCHBIX
/IeMeHmMapHblX cobbimutl. Buiuucnenue eeposmuocmeti 8 onvimax ¢ npuMeHeHueMm KOMOUHAMOPHLIX
Gopmyn. HUcnvimanua Bepuynnu. Ycenex u neyoaua. Beposamnocmu cobvimuil 6 cepuu ucnvlmaHuu
bepuynnu.

Cnyuaiinvle éenuyunbl
3Hakomcmeo co cyyaiHbiMu 8eIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHBIX CIYYAUHbIX 8ETUYUH.
Pacnpeoenenue eéeposmnocmeii. Mamemamuueckoe odxcudanue. Ceolicmea mamemamuiecko2o
oorcuoanus. Ilonsamue o 3akone 6onvuiux yucen. Mzmepenue éeposmuocmei. Ilpumenenue 3akona
OONBLUUX YUCET 8 COYUOTIO2UU, CIMPAXOB8AHUU, 8 30PABOOXPAHEHUU, 0becneyeHuU Oe30nacHoCmu
HaceneHuUs 8 Ype38bluaAlHbIX CUMYAYUSIX.



TemaTnueckoe IIIAHKPOBAHME

Tema | KoJ-Bo yacon
7 KJj1ace
Iloemopenue 4
AJiredOpanyecKue BbIPasKeHMsI 9
YpaBHEHUS C OJHUM HEH3BECTHBIM 8
OaHo4JIeHbI 1 MHOT04JICHBI 16
PasJioskeHHe MHOTOYJIEHA HA MHOKUTEIH 16
AJsiredOpanyeckue 1poou 18
JIuneiinas pyHKuus U e€ rpaguk 10
Cucrembl ypaBHeHHH € IBYMsl HEH3BECTHBIMU 12
BBejeHue B KOMOMHATOPUKY 5
HToroBoe noBTopenne 4
UTOT'O 102
8kJ1ace
IloBTOpEHME 5
HepaBencrBa 20
IIpud/an:keHHbIE BHIYHCICHUS 8
KBaaparnbie kopuu 13
KBaaparHbie ypaBHeHHs 25
Keaaparuunas gpyHkuus 12
KBaaparHble HepaBeHCTBA 12
IloBTOpEHME 7
UTOro 102
9 kanace
IloBTOpEHME 4
CreneHb ¢ panoOHAJBHBIM NOKA3aTeJIEM 12
CrenenHas GpyHKUMSA 16
IIporpeccuu 14
CayuaiiHble coObITHUS 10
CayuaiiHble BeJTHYHHbI 12
MmuoxecrBa. Jloruka 10
IloBTOpEeHNE 24
HUTOIo 102




