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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma no anredpe nmpenHasHaueHa Uit ydanmxcs 9 kimaccoB OI'BOY «'umHazus
Nel wumenn B.M. Jlenuna» u paspaboraHa B COOTBETCTBHU CO CICAYIOIIMMHU HOPMATHUBHBIMU

JOKYMEHTaMH:
1. ®denepanbHblil 3ak0H «O0 oOpazoBanun B POy 29.12.2012 Ne 273
2. @DenepanbHbIil TOCYJapCTBEHHBIN 0011€00pa30BaTeNbHbI CTaHAAPT OCHOBHOTO OOIIETo

obpazoBanus (MuHHCTEpCTBO OOpa3oBaHus W Hayku Poccuiickori denepanun. — M.: IlpocBemenue.
2011 — 48c. — (CtanaapThl BTOPOTO TOKOJICHHUS).

3. [IpumepHas ocHOBHasi oOpa3oBaTeibHasi MPOrpaMMa OCHOBHOTO 0O0IIEero oO0pa3oBaHUs
(http://fgosreestr.ru).
4, [Ipuka3z MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit ®enepanun (MunoOpHayku

Poccun) ot 31 mapra 2014r. Ne 253 r. MockBa «O0 yTBepkaeHUH (PeaepanbHOTO MepeyHsl YIeOHUKOB,
PEKOMEH/IOBAaHHBIX K MCIIOJIb30BAHHIO TIPU PEATM3AlAN UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIUI0 00-
pa30BaTENbHBIX MTPOrPAMM HAYATBLHOTO O0IIEro, OCHOBHOTO O0IIEro, CPETHET0 00IIero 00pa3oBaHUs».

5. [Tpuka3 JlenapramenTa obpazoBanus YabsHOBCKOM obiacTu oT 15.03.2012 Ne 929-p «O06
YTBEP)KJICHUH PErHOHAIBLHOTO 0a3MCHOTrO y4eOHOTO IUIaHa M NMPUMEPHBIX Y4eOHBIX IIaHOB 00pa3oBa-
TENbHBIX YUPEKIECHUN YIIbIHOBCKON 001aCTH PEeaTU3yIOIIHUX IPOrpaMMBbl 00111ero 00pa3oBaHUs»

6. Yueonstii man OI'BOY «'umuazus Nel umenu B.U. Jienunay.

7. Anrebpa. COopHUK pabouux mporpamm. 7-9 kmaccel: mocobue it yuutenei obuieoopa-
3oBar. opranm3anmii / [cocT. T.A. Bypmuctposa]. — 2-e u3zn., nom. — M.: IIpocsemenue, 2014. — 96¢.

Ha ocHoBanuu tpeGoBanuii ['ocyiapcTBeHHOr0 00pa30BaTeNbHOIO CTAHapTa B COJEPKAHUU
IPEOoiaraeTcsl peajin30BaTh akTyajbHbIE B HACTOALIEE BPeMsl KOMIIETEHTHOCTHBIH, TMYHOCTHO
OpPUEHTUPOBAHHBIN, AESITEIbHOCTHBIHN MOAX0/1bI, KOTOPbIE OIPEEIISIIOT 3a1a4M 00y YeHHS:

L4 Cq)OpMHpOBaTB IMPAKTUYCCKUC HABLIKU BBINIOJIHCHUSA YCTHBIX, IMCbMCHHBIX,
HHCTPYMCHTAJIbHBIX BLI‘II/ICJICHI/Iﬁ, Pa3BUTb BBIYUCIIUTCIBHYIO KYJIIBTYPY,

. OBJIA/IETh CHMBOJIMYECKHUM SI3BIKOM areOpbl, BEIpadOoTaTh (popManbHO-ONEpaTHBHBIE
anreOpandyecKre yMEHUs M HAyYUThCS IPUMEHSTh UX K PEIICHUIO MaTEMaTUIECKUX U HEMAaTeMaTHYECKIX
3a/1a4;

. M3Y4YUTh CBOMCTBA U rpaUKH dJIeMEHTapHbIX QYHKIUI, HAYyYUTHCS UCIIOIb30BaTh
(G yHKIIMOHAIBHO-TpaduyUecKue NpeCTaBICHUs AJIs ONMCAHUS U aHAJIM3a PealIbHbIX 3aBUCUMOCTEH;

. Pa3BUTH JJOTUYECKOE MBILIUIEHUE U P€Yb — YMEHUS JIOrMYeCKH 000CHOBBIBATh CYKACHMUS,
IIPOBOJUTH HECIIOKHBIE CUCTEMATU3ALUH, IPUBOIUTE IPUMEPBI U KOHTPIIPUMEDPSI, UCIIOJIb30BaTh
pa3IUYHbIE SI3bIKM MAaTEMAaTUKH (CIOBECHBIN, CUMBOJIMYECKUH, rpaQruecKuii) s WILTIOCTPaIH,
UHTEPIPETALMH, API'YMEHTALMU U T0Ka3aTeIIbCTBA,

L4 C(l)OpMI/IpOBaTB MNpEACTaBJICHUA 00 HU3YyYaCMbIX IMOHATHAX U MCTOHAAX KakK BaKHEHUIITNX
CpeacTBax MATEMATUYICCKOT'O MOJACIIMPOBAHUS PCAJIBHBIX ITPOLECCOB U SIBIICHUH.

Oo0neyyeoHbIe eI

L4 Co3zla}me yciaoBus 11 YMEHHUA JTOTHYCCKU 000CHOBBIBATH CYKACHUA, BBIABUT'ATb TUIIO-
TE3bI U TIOHUMAThb HGO6XOI[I/IMOCTI> HX ITPOBCPKHU.

. Co31aHue ycJoBHS 111 YMEHUS ICHO, TOYHO ¥ TPAMOTHO BBIpaXKaTh CBOM MBICIIH B YCT-
HOMW Y MHUCbMEHHOM pEUH.

. @DopMHpOBaHHME YMEHHS UCIIOJIB30BATh PA3JINYHbIE SA3bIKM MATEMATUKH: CIIOBECHBIH,
CHUMBOJIMYECKHH, rpaduuecKuii.

L4 (I)opan()BaHHe YMeEHus CBO60I[HO MNEpCXOAUTDH C A3bIKa HA A3BIK JJIS UIJIFOCTpAalluu, NH-
TCpIIpETallu, apTYMCHTALIUN U JOKa3aTCIILCTBA.



J Co3nanmue yca0Bus Ui IUI0JOTBOPHOTO YYacTHs B padoTe B TPYIIE; YMEHHS CaMOCTOSI-
TEJIbHO U MOTUBUPOBAHHO OPI'aHU30BBIBATH CBOIO JI€ATEIHHOCTb.

. ®dopMuUpOBaHUE YMEHHS HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUSI B PaKTHYe-
CKOM JIeATEeIbHOCTH U TIOBCEIHEBHOM JKU3HU JJI UCCIEA0OBaHUS (MOJIETUPOBAHMS ) HECIIOKHBIX TPAKTH-
YECKUX CUTYallUi Ha OCHOBE MU3yYEHHBIX ()OPMYJI U CBOMCTB TEJ; BHIYMCICHUS IUIOIIAIeH TOBEpXHOCTEH
MPOCTPAHCTBEHHBIX TEJI IPU PEIICHUH MPAKTUICCKUX 3a/1a4, UCIIONIB3YS IPH HEOOXOUMOCTH CIIPaBOY-
HUKU U BBIYUCIIUTEIbHBIE YCTPOUCTBA.

J Co3nanue yca0Bus Ui MHTETPUPOBAHUS B JIMUHBIN OMBIT HOBYIO, B TOM YHCIIE CAMOCTOSI-
TEJIbHO MOTY4YEeHHYI0 HH(POPMAIIHIO.

O01menpeIMeTHbIe eIl

° OBiaieHUe CHCTEMO MaTeMaTHYeCKUX 3HAHUI U YMeHUii, He0OOXOIMMBIX JIJIs TPUMe-
HEHUS B MPAKTHYECKOM EATEIbHOCTH, U3YICHHS CMEXHBIX JUCITUIUINH, MPOJIOHKEHUS 00pa30BaHMs.

° HNHTeniekTyajbHoe pa3BuTue, GOPMUPOBAHNE KAYECTB IMYHOCTH, HEOOXOIUMBIX YeIlo-
BEKY JIJIsl IOJTHOIICHHOM JKU3HH B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MATEMATHYECKOH JIeATEIbHO-
CTHU: SICHOCTH U TOYHOCTH MBICIIH, KPUTHYHOCTH MBIIUICHUS, UHTYULIHS, JIOTHYECKOTO MBIIIUICHUS, dJ1e-
MEHTOB aJITOPUTMHUYECKOMN KYJIBTYPBI, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CTIOCOOHOCTH K IIPE010JIe-
HUIO TPYJHOCTEH.

L4 (I)opanOBalme HpeI[CTaBJIeHI/Iﬁ 00 HaesaxX 1 METOJ4aX MAaTEMATHUKHN KaK YHUBCPCAJIbHOI'O
A3bIKAa HAYKU U TCXHUKH, CPCACTBA MOJACINPOBaHUA SIBJICHUH U IIponuccCoB.

. Bocnuranue KyJIbTypbl JMYHOCTH, OTHOIIEHHS K MaTEeMaTHKE KaK K 4acTH 0OIIeueioBe-
YECKOM KYJIBTYpHbI, UTparoleil 0COOYIO POJIb B 00IIECTBEHHOM Pa3BUTHUHU.

O01mevyeoHLIe YMEHNS, HABBIKH M CIIOCO0OBI XeSITeILHOCTH

Yuyammecss npuodpeTaOT U COBEPIICHCTBYIOT ONBIT:

. [InannpoBaHUsA U OCYIIECTBICHUS AITOPUTMUYECKON NEATEIHOCTH, BBIIIOJIHEHUS 3a/1aH-
HBIX U KOHCTPYHPOBAHHUsI HOBBIX AJITOPUTMOB.

J Pemenue pazHooOpa3HbIX KJIACCOB 33/1a4 U3 pa3IMYHbIX Pa3/ieloB Kypca, B TOM YHCIIE 3a-
Jad, TpeOyIoIUX MOUCKA MyTeH U COCOO0B PeLIeHMS.

° HccnenoBarenbckoi 1eITebHOCTH, pa3BUTHE UEH, MPOBEIEHNE YKCIIEPUMEHTOB, 0000-
IIEHUs, TOCTAHOBKU U ()OPMYJIMPOBAHNS HOBBIX 3a7au.

° SIcHOTO, TOUHOTO, TPAMOTHOT'O U3JI0’KEHHSI CBOMX MBICJIEH B YCTHOM M MUCBMEHHOM peuu,
MCIIOJIb30BaHUS PA3NUYHBIX SI3bIKOB MaTEMATUKHU (CIIOBECHOTO, CHMBOJIMYECKOTO, rpaduecKkoro), CBO-
00JIHOTO TIepeXo/ia C OJTHOTO S3bIKAa Ha IPYTOH I WIUTFOCTPAIIUH, HHTEPIIPETAIlUU, apTyMEHTAIUU U J10-
Ka3aTelsCTBa.

J [IpoBenenue noka3aTeNbHBIX PACCYKICHUHN, apTyMEHTAIIMH, BEIIBUYKEHHS TUIIOTE3 U UX
000CHOBaHUS.
. [Toucka, cucremarusaiuu, aHaiIu3a 1 Kiaccudukanuu nHGopMaIuy, UCIOJIb30BaHUS pa3-

H006pa3HHX I/IH(I)OpMaLII/IOHHBIX HCTOYHHUKOB, BKJIIrOYasa yqe6Hy}0 U CIIPABOYHYIO JIMTCPATYPY, COBPEMCH-
HBIC I/IH(i)OpMaHI/IOHHBIG TCXHOJIOTHH.

HGJ'IBIO HU3YUYCHHA Kypca anre6pH B 9 xmacce SABJICTCA Pa3BUTHC BBIYHMCIIUTCIBHBIX U
(I)OpMaJ'IBHO-OHepaTI/IBHBIX anrerqueCKHx YMCHI/Iﬁ A0  YPOBHA, MO3BOJIAKOIICTO YBCPCHHO
HCIIOJIB30BaTh HX IIpU PCHICHUHU 3adad MaTeMaTUKU H CMCXKHBIX MMPEAMCETOB ((1)1/131/H<a, XUMUS,
I/IH(I)OpMaTI/IKa u ;[pyrI/Ie), YCBOCHHUC aIlllapara ypaBHeHI/Iﬁ U HCPABCHCTB KaK OCHOBHOI'O CpCIACTBa
MAaTEMATUYCCKOIr0O MOACITINPOBAHUA MMPUKIIAAHBIX 3a/lad, OCYIICCTBJICHUSA q)yHKHHOHaHBHOﬁ IIOATOTOBKHU
IIKOJBHHUKOB.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHE

Martepuaisl s paboueil mporpaMMBbl COCTaBIIEHBI HA OCHOBE:!



. denepanbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa 00Iero o0pa3oBaHus,
o PUMEPHOM MTPOrpaMMBI 10 MaTEMAaTHKE OCHOBHOTO O0IIIEro 00pa3oBaHMs,

J ¢denepanbHOrO mepevHs y4eOHHMKOB, PEKOMEHJOBAHHBIX MHHHCTEPCTBOM 00pa30BaHUS
Poccuiickoit ®@enepannu K HMCHOJIB30BAHHIO B 00pa30BAaTEIbHOM IpoLiecCe B 00IIE00pa30BaTENbHBIX
YUPEKACHUSAX,

J C y4eroM TpeOOBaHMN K OCHAIICHHIO 00pa30BaTENLHOTO IPOIECCa B COOTBETCTBUU C
COJIep’)KaHWEM HANOJHEHHS Y4eOHBIX MPEIMETOB KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHIapTa OOIIero
obOpasoBaHus,

o TEMaTUYECKOTO IUIAHMPOBAaHUs y4eOHOTO MaTepuala,

. 06a3uCcHOro y4eOHOro IJIaHa.

OcHoBHas popma opraHuzay 00pa3zoBaTEIHHOTO MPOLECCa — KIIACCHO-YPOYHAs CHCTEMA.
[IpenycmarpuBaeTcsi mpUMEHEHUE CIEAYIONUX TEXHOJIOTHI 00yUICHHUSI:

TPaTUIIMOHHAS KIIACCHO-YPOUHAas

UTPOBBIC TEXHOJIOTHH

AIIEMEHTBHI TPOOJIEMHOTO O0yUICHHUS

TEXHOJIOTUH YPOBHEBOH U depeHanum

3JI0POBbECOCPETAIOIINE TEXHOJIOTHH

HKT

Bunst 1 popMbl KOHTpOJIS: IEpeBOIHAS aTTECTALM, IPOMEKYTOUHBIN, IPeAYIpEAUTEIbHbIN
KOHTPOJIb; KOHTPOJIbHBIE PA0OTHI.

o gk~ wbh e



IIpenmeTHbIe pe3yJbTaThl OCBOEHHS MPOrPaAMMbI Y4eOHOI0 Kypca «AJiredpa» K KOHILY 00y-
YeHMUS.

Uucna v BEIYUCIIECHMUS.

BrimonHATe, coueTas yCTHbIC U MHUCbMEHHBIE MTPUEMBI, apu(METHUECKUE ACUCTBUS C pPallOHANIb-
HBIMH YHCJIAMHU.

HaxoauTp 3Ha4eHUs1 YMCIOBBIX BBIPAXKECHUH, IPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI U MTPUEMBI BBI-
YHCIICHUS 3HaYeHUH IPOOHBIX BBIPAXKEHUH, coepxKaluX OObIKHOBEHHBIE U JECATUYHbIE ApOOu.

[lepexoauTh OT OAHOI (hopMBI 3amucH YKcen K Apyroi (mpeoOpa3oBbIBATH NECATHYHYIO APOOh B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUUHYIO JPOOBb).

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIIBHBIC YUCIIA.

OxpyryisTh yncia.

BBINOMHATE NPUKUIKY U OLICHKY PE3YJIbTaTa BBIYMCICHUH, OLEHKY 3HAYCHUN YUCIIOBBIX BBIPAKE-
HUU. BBITTOJIHATB NEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU ITI0KA3aTEIISIMU.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYypPaJIbHBIX YHCEIl.

Pemate nmpakTUKO-OpPUEHTUPOBAHHBIE 3a]1a4M, CBA3aHHBIC C OTHOLIECHUEM BEJIMYHH, IPOIOPLIHAO-
HaJIbHOCTBIO BEIMYHH, NIPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJbTAThl PELICHUS 3a1ad C Y4ETOM OrpaHu-
YEeHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0OBEKTOB.

Anrebpanyeckue BbIpaXKeHHU .

Hcnonp3oBarh anreOpanueckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IPOLIECCE OCBOE-
HUS y4eOHOro Marepuasia.

HaxoauTh 3HaueHnss OyKBEHHBIX BBIPAXKEHUIN IIPU 33JIJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeinonuaATe npeobpa3zoBaHus LEIOr0 BBIPAKEHHUS B MHOTOUWIEH MPUBEIEHUEM OJO0HBIX cllarae-
MBIX, PACKPBITUEM CKOOOK.

BBINOMHATE yMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIOYJIEHAa HAa MHOIOWIEH, IIPUMEHATh
(dopMyIibl KBaJipaTa CyMMBbI U KBajipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioXeHUE MHOIOWJICHOB HAa MHOMKHUTEIM C TOMOIIbI0 BBIHECEHMs 3a CKOOKHU
00LIero MHOXKUTES, TPYNIUPOBKY ClIaraéMblIX, IPUMEHEHUS (POPMYI COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensaTh npeoOpazoBaHUs MHOTOWIEHOB JUIs pEIEHHs pa3iMyHbIX 3aJad W3 MaTeMaTHUKH,
CMEXHBIX [TPEAMETOB, U3 PEATILHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMM IOKa3aTENIIMU Ui IPeoOpa3oBaHusl BhIpa-
JKEHUM.

YpaBHEHMsI U HEPABEHCTBA.

Pemrate nuHeliHbIE ypaBHEHUS ¢ OJHOW IIEPEMEHHOM, IPUMEHSS NIPABUIIA MIEPEXO0A OT UCXOIHOIO
YPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METObl P PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupats npuMepsl ap YUCe, SABISIOMUXCS PEIIeHHEM JIMHEHHOTO YPaBHEHUS ¢ IByMs Tepe-
MEHHBIMHU.

Ctpouth B KOOPJAMHATHON IUIOCKOCTH TpaUK JTMHEHHOTo ypaBHEHHs C JBYMs NEpEMEHHBIMH,
MO0JIb3YACh TpauKOM, IPUBOAUTD IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctemsl IByX JTMHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJI€ IpadUuecKH.

CocTaBndTh U penarh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX YPaBHEHHH 10 YCIOBHIO 3a-
Jla4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJjau MOJy4YEHHBIH PE3yJIbTaT.

OyHKIUN.

N300pakaTh Ha KOOPJIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33aJaHHBIM KOOpAMHATAM, JIy-
YH, OTPE3KH, MHTEPBAJIbI, 3aICHIBATh YHCIOBbIE IPOMEXYTKH Ha areOpandeckoM si3bIKe.

OTmeyaTh B KOOPIAWHATHOM TIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAWHATaM, CTPOUTh rpaduKu Ju-
HelHbIX QyHKIMi. CTpouts rpaduk QyHKINU y = [X|.

OnwuceIBaTh ¢ TOMOILIBIO (DYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX/Y BETMUWHAMH: CKOPOCTb, Bpe-
Msl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuil crnoco0 mpeAcTaBIeHUs U aHAIW3a WH(GOpPMalLlMU, U3BJIEKaThb U MHTEP-
IPETUPOBaTh HHPOPMALIUIO U3 TPAPHUKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Yucna v BIYUCIICHHUS.



Hcnonp30BaTh HaYaJIbHBIE MIPEICTABICHHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEI 711 CPAaBHEHMS,
OKPYTJICHUS M BBIYMCIICHUH, N300pakaTh IEHCTBUTENBbHBIC YHCIa TOUKAMHU Ha KOOPIMHATHOM MPSIMOIA.

[IpuMeHATh MOHATHE apU(PMETUIECKOTO KBAJPAaTHOIO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH, HC-
HOJIB3yS MPH HEOOXOAMMOCTH KaJIbKYJIATOP, BBIMOJHSATH NMPEOOpa30BaHUs BBIPAKEHUH, COJIEpKaIIUX
KBaJIpaTHbIE KOPHU, HCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30Barh 3anucu OONBIIUX M MallbIX YHCENT C MOMOIIBIO JIECATHYHBIX Apo0Oel u creneHei
yucia 10.

Anrebpanyeckue BbIpaKEHHUS.

[IpuMeHATh MOHATHE CTENEHU C LIENbIM I10Ka3aTesIeM, BBIIOIHATh IPe0Opa30BaHUs BbIpaXKEHUIA,
COJIEpKalINX CTEIICHU C LENIbIM IIOKa3aTEIIEM.

BbINONMHATE TOXKAECTBEHHbIE NPEOOpa30BaHMs pallMOHAIbHBIX BBIPAXKEHUN Ha OCHOBE IIpaBUII
JIeMCTBUI HAJl MHOTOYJIEHAMH U alnreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEH.

ITpumMeHnsaTH peoOpazoBaHMs BHIPAXKEHUHN AJI PELICHUs PA3JIMYHbIX 33aJja4 U3 MaTEeMaTHUKH, CMEX-
HBIX [IPEAMETOB, U3 PEAIIBHON ITPAKTUKH.

YpaBHEHMS U HEPABEHCTBA.

Pemrate nuHeENHbIE, KBaApaTHbIC YPAaBHEHUS U PALMOHANIBHBIE YPAaBHEHMs, CBOIAILMECS K HUM,
CUCTEMBI IBYX YPABHEHHH C JBYMs IEPEMEHHBIMHU.

[IpoBOoaNTH IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM YHUCIIE C IPUMeE-
HEHMEM rpauyeckux NpeicTaBieHUuil (yCTaHaBIMBaTh, UMEET JIM YPABHEHUE WIIM CUCTEMa YpaBHEHUIl
pELIEeHHUs, ECIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Ilepexoauthb OT caoBecHON (HOPMYIMPOBKH 334a4H K €€ anredpandeckoil Moaeau ¢ MOMOIIBIO CO-
CTaBJICHUS YPABHEHUs WM CUCTEMBl YPaBHEHUH, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a-
Jla4y MOJIy4YEHHBIN pe3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsI CPABHEHUS, OLIEHKH, PELIaTh JIMHEWHbIC HEepa-
BEHCTBA C OJIHOW MEPEMEHHON U X CHCTEMBI, 1aBaTh I'paQUUECKy0 MIUTIOCTPALIUIO MHOXKECTBA peIIeHU i
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKIUY.

[ToHnMaTh 1 UCTIONB30BaTh (PYHKIMOHAIBHBIE MOHATUS U A3BIK (TEPMHHBI, CHMBOJIHYECKHE 000-
3HAa4YeHHUs), ONPEACIATh 3HaUeHHEe (PYHKIHUU 110 3HAYEHUIO apIyMEHTa, ONPeeAiTh CBOMCTBA (DYHKIUH 10
e€ rpaduky.

Crpouts rpaduku 3JI€MEHTapHbIX (QYHKLIUH BUJA:

OTUCHIBATh CBOMCTBA YHCIOBOM (YHKIIMH 11O €€ TpaduKy.

Umucna 1 BIYUCIICHMUS.

CpaBHUBaTh U YIOPSAJ0YNBATh PALlMOHAJIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeimonuaTe apudmernyeckue IEHCTBHS C pallMOHAJIBLHBIMU YHCIAMM, COYETasl YCTHbIE U MUCH-
MEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYACICHUS C UPPALMOHAIBHBIMU YHCIIAMH.

Haxonuth 3Ha4eHMs CTENEHEN C LIEIbIMU IOKA3aTeIsIMUA U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIO-
BBIX BBIPAKECHUM.

OKpyryATh NEHWCTBUTENBbHBIE YHCIIA, BBINOJIHATh NPHUKUAKY PpE3yJbTaTa BBIYMCIEHUH, OLIEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHEHHUs U HEPABEHCTBA.

Pemate nuHElHBIE M KBaJpaTHBIE yYPAaBHEHWS, YPAaBHEHMS, CBOJSIIMECS K HHUM, MPOCTEHIINE
JIpoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrate cucteMsl AByX JIMHEWHBIX YPaBHEHUW C JBYMs IIEPEMEHHBIMU U CHCTEMBI JABYX YpaBHeE-
HUU, B KOTOPBIX OJJTHO YPaBHEHHUE HE SBJIACTCS JIMHEUHBIM.

Pematp TexcToBbBIE 3a/1a4K alreOpanvyeckuM CrocoOOM € MOMOIIBI0 COCTaBICHUS YpaBHEHUS WU
CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

[IpoBOoNTH ITpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YpaBHEHHMW, B TOM YHCIIE C IIPUMeE-
HEHHMEM rpauiyecKux NpeAcTaBiIeHUu (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CUCTEMa YpaBHEHUI
pEeLIeHHUs, €CIId UMEET, TO CKOJIBKO, U ITPOYEe).

Pemiare nuHeiiHbIe HEpaBEeHCTBA, KBAJAPAaTHbIE HEPABEHCTBA, M300paXkaTh peleHHe HEPABEHCTB Ha
YUCJIOBOW MPSIMOM, 3aIIACHIBATh PEIICHHE C TIOMOIIBI0 CHMBOJIOB.



Pemate cucTeMBbl THHEHHBIX HCPaBCHCTB, CUCTEMBI HEPABCHCTB, BKIIIOYAIONIUE KBAAPATHOC HEpaA-
BCHCTBO, I/I306pa)KaTI> pemiCHUC CUCTCMbI HCPABCHCTB Ha YHCJIOBOM Hp)lMOfI, 3alMUCbIBATh PCIICHUC C I10-
MOIIIbXO CHMBOJIOB.

Hcmons3oBaTh HCPAaBCHCTBA ITpH PCIICHUHU PA3JIMYHBIX 3a1a4.

O yYHKIUH.
Pacrio3naBath QyHKIMH U3YYCHHBIX BUIOB. [l0Ka3pIBaTh CXEMATUYECKU PACTIONOKEHUE HA KOOP-
JTUHATHOM IJIOCKOCTH rpaduKoB (DYHKIMK BHIA: , B 3aBUCHUMOCTH OT 3HaYeHUH KOA(P(HUIIMEHTOB, OIHU-

CBIBATh CBOMCTBA (PYHKIIHIA.

Crtpouthb 1 u300paxarbh cxeMaTHUeCKH rpaUKu KBaJpaTUYHBIX (YHKIUH, OMUCHIBATH CBOWCTBA
KBaJIpaTUUHBIX (QYHKIHUI 110 X rpaduKam.

Pacrio3naBate kBagpaTHuHyr (YHKIWIO MO0 (opMylie, MPUBOIUTH MPUMEPHI KBaAPATUIHBIX
GbyHKIMI U3 peanbHOMN XU3HH, (PU3HKH, TEOMETPHUH.

YucnoBble IOCIEA0BATENBHOCTH U IPOTPECCUU.

Pacnio3naBath apumMeTndeckyro U reOMETPHUECKYIO IPOrPECCUU IPU Pa3HbIX coco0ax 3aJaHus.

BBITIONTHATE BBIUMCIICHHS C UCTIOIB30BAaHUEM (POPMYI N-TO WieHa apu(hMETHICCKON U TE€OMETPHU-
YECKOU MpOorpeccuid, CyMMBbI MEPBBIX N YJICHOB.

N300paxaTh 4iICHBI OCIEIOBATEIILHOCTH TOYKAMH Ha KOOPIMHATHOMN TIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMU IMOCIEIOBATENLHOCTSIMH, B TOM YMCIIE 33aJla4d U3 pe-
AIBHOM JKU3HU (C UCTIOIB30BAHUEM KaJIbKYISATOPA, IU(DPOBBIX TEXHOJIOTHIA).



Coaep:xaHue TeM y4eOHOI0o Kypca
CUCTEMBbI YPABHEHUM

PannonaibHOE ypaBHEHHE ¢ ABYMs IEPEMEHHBIMY, PEIICHUE YPABHEHUS C IBYMs IIEPEMEH-
HBIMH, PaBHOCHJIbHBIE YPaBHEHUsI, paBHOCHIIbHBIE TpeoOpa3oBanus. ['paduk ypaBHEHHUs, CUCTEMA ypaB-
HEHU ¢ JByMsI IEPEMEHHBIMHU, PELICHUE CUCTEMBI YPABHEHUH C IBYMs IIEPEMEHHBIMHU. MeTo ocTa-
HOBKH, METOJI aIreOpanyecKoro CI0KEHUs, METO] BBEICHHS HOBBIX IIEPEMEHHBIX, IpadUUeCcKUil METOI,
PaBHOCHJIbHBIE CUCTEMBI YPaBHEHUM.

Ocnoenas yenv: GopMHUpOBaHUE MIPEJICTABICHUA O CUCTEME JIBYX PALlMOHAIBHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMH, O PALIMOHAIIBHOM YPABHEHHHM C JBYMs IEPEMEHHBIMU; OBJIAJICHUE YMEHUEM CO-
BEpIIATh PABHOCHIIbHBIC MTPEOOPa30BaHMsI, PeIaTh YPAaBHEHUS U CUCTEMBI YPABHEHUH C JIBYMS IIEpEMEH-
HBIMH; OTPa0OTKA HABBIKOB PEILIEHUS] YPaBHEHUS U CUCTEMbl yPaBHEHUH Pa3IMUHBIMU METOAaMu: rpadu-
YECKUM, I10JCTAHOBKOH, allre0panyecKoro CI0KEHUsI, BBEJIEHUS HOBBIX IEPEMEHHBIX.

PAIIMOHAJIBHBIE HEPABEHCTBA U UX CUCTEMbI

JluneliHOE M KBa/IpaTHOE HEPABEHCTBO C OJHOM MEpeMEHHOM, YaCTHOE U 00I1ee pelieHue, paB-
HOCHUJIBHOCTb, PABHOCHJIbHBIE IIpeoOpa3zoBaHusl. PalioHanbHbIe HEPAaBEHCTBA C OJHOM IIEPEMEHHOM, Me-
TOJl UHTEPBAJIOB, KPUBAasl 3HAKOB, HECTPOI'ME U CTPOTUE HEPABEHCTBA. DJIEMEHT MHOXKECTBA, IIOIMHOXKE-
CTBO JJaHHOT'O MHO>KECTBA, IIyCTO€ MHOXKeCTBO. [lepeceuenne u o0bennuenne MHOkecTB. CUCTEMBI JIH-
HEHHBIX HEPAaBEHCTB, YaCTHOE U 00lIee pelIeHne CUCTEMbl HEPaBEHCTB.

Ocnoenas yenv: GOpMHUPOBAHUE MIPEIICTABICHUI O YAaCTHOM U OOIIEM PEHICHUH PAllHOHAIBHBIX
HEPaBEHCTB U UX CUCTEM, O HEPABEHCTBAX C MOAYJSIMU, O PABHOCUIILHOCTH HEPABEHCTB; OBJIAJCHUE YMe-
HUEM COBEpIIATh PABHOCUJIbHBIE TPEOOpa30BaHus, PellaTh HEPABEHCTBA METOJIOM WHTEPBAJIOB; PACIIIH-
penHue u 000011IeHUE CBEICHNUH 0 palliOHATbHBIX HEPABEHCTBAX U CIOCO0aX MX PELIECHUs: METO UHTEeP-
BAJIOB, METO/I 3aMEHbI IEPEMEHHOM.

YUCJIOBBIE ®YHKIIUHN

@OyHKI1HS, 00671aCTh OTpeIeIeHUe U MHOXKECTBO 3HaUeHUH (PYHKIMU. AHAIUTHYECKUH, Tpadu-
YEeCKUH, TaOIMYHBIH, CIIOBECHBIN criocoOb! 3aanus pyHkuuu. I'paduk pyHkunn. MoHOTOHHOCTH (BO3-
pacraHue 1 yobIBaHUE) QYHKINUHU, OTPAaHUYEHHOCTh (DYHKIMHM CHU3Y U CBEpXY, HAUMEHbIIIee U HauOOJIb-
niee 3HaYeHus! QyHKIMH, HepepbIBHAsE (YHKIIMS, BHITYKIIas BBEPX WM BHU3. DJeMEHTapHble QYHKIUH.
YerHast 1 HeueTHas GyHKIMU U UX rpaduku. CteneHHble GYyHKINU C HATYpaJbHBIM ITOKa3aTelIeM, UX
cBoiicTBa u rpaduku. CBoiicTBa U rpauKH CTENEHHBIX (PYHKIIMH ¢ YETHBIM U HEYETHBIM I1OKa3aTelsMH,
C OTPHULATEIbHBIM LIEIBIM IIOKA3aTEIIEM.

Ocnoenas yenv: GopMHUPOBAHUE MPEJICTABICHUH 0 TaKUX (PyHIaMEHTaIbHBIX OHATUSAX MaTeMa-
TUKH, KAKUMH SIBISTIOTCSI TOHATHSL GYHKIINH, €€ 00JIaCTH OTIpPENIeIeHNs, 00JIaCTH 3HAYECHUS; O Pa3INIHBIX
cnioco0ax 3afjaHus QYHKIHUU: aHATTUTUYECKOM, rpaudeckoM, TaOJIMUYHOM, CIIOBECHOM; OBJIaZICHUE yMe-
HUEM MTPUMEHEHHS YETHOCTH MM HEYETHOCTH, OTPAHUYCHHOCTH, HEMTPEPHIBHOCTH, MOHOTOHHOCTH (PYHK-
1uit; popMupoBaHre yMEeHUI HaXOAUTh HauOoJIbIlIee U HAaUMEHbIIIee 3HaUeHHEe Ha 3aJaHHOM ITPOMEXYT-
Ke, pelasi mpakTH4ecKue 3a1a4n; GopMrupoBaHIe MTOHUMAHHS TOTO, KaK CBOWCTBA (DYHKITHI OTpakatoTCst
Ha MOBe/IeHUH rpahuKoB QYHKIHI.

MNPOI'PECCHUH

Yucnosas nocienoBaTenbHOCTh. COCOOBI 3aaHusl YUCIOBOM nocenoBarenbHocTH. CBoMcTBa
YHCIIOBBIX IIOCJIEI0BATENBHOCTEN, MOHOTOHHAS MOCIIEA0BATENLHOCTh, BO3pPACTAIOIIAs IOCIEI0BATENb-
HOCTb, YOBIBAIOIas MOCJIE0BATEILHOCTE. AprudMeTHdecKas Mporpeccus, pa3HoCTb, BO3PACTAOLIAs! IPO-
rpeccusi, KOHeuHasi mporpeccusi, popmysa n-ro 4jeHa apuMeTudecKoi mporpeccuu, Gopmyia CyMMbI
YJICHOB KOHEYHOH apu(MEeTUYECKON MPOrpeccuu, XapaKTepUCTHUECKOE CBOWCTBO apu(MeTHUECKOM mpo-
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rpeccud. ['eoMeTpudeckas mporpeccusi, 3HaMeHaTelb IPOTPECCHH, BO3PACTAIOINAS TIPOTPECCHS], KOHEY-
Has mporpeccusi, popMyia N-ro wieHa FeOMETPUIECKON Iporpeccuu, (opMylia CyMMbI YJICHOB KOHEUHON
TE€OMETPUYECKOM MPOTPECCHHU, XaPAKTEPUCTUIECKOE CBOMCTBO T€OMETPUIECKOM MPOTPECCHH.

Ocnoenasa yenp: GopMUpPOBAHUE MTPECTABIICHUI O TOHITUU YUCIOBOM MOCIEA0BATEIbHOCTH,
apuQMETHUECKON 1 TEOMETPHUECKOHN MPOTPECCHSIX KaK YACTHBIX CIydasX YUCIOBBIX MOCIEA0BATEIBHO-
CTeil; 0 Tpex crnocolax 3aaHus MOCIeA0BATEIbHOCTH: aHATMTUYECKOM, CIIOBECHOM U PEKYPPEHTHOM;
chopMupoBaTh 1 000CHOBATH PSIJI CBOMCTB apU(METHIECKON U TEOMETPUUYECKON MPOTPECCUid, CBECTH UX
B OJIHY Ta0JIMIly; OBJIaZICHHE YMEHHEM pelllaTh TEKCTOBBIC 3a]aui, UCIOJb3Ys CBOMCTBA apu(PMETHUECKOMN
Y TEOMETPUYECKOUN POTPECCUH.

3JIEMEHTbI KOMBUHATOPUKHA, CTATUCTUKHA U TEOPUU BEPOATHOCTEM

Mertoab! pereHus NpocTerinx KOMOMHATOPHBIX 3a/1a4 (Iepedop BapuaHTOB, IOCTPOCHUE
JiepeBa BapUaHTOB, MPaBWIO YMHOKeHUs ). PakTopuan. OO psi TaHHBIX U PSAJ] JaHHBIX KOHKPETHOTO
U3MEpPEHUs, BAPHAHTA PAAA JaHHBIX, €€ KPaTHOCTh, YaCTOTA U MPOLIEHTHAsl YacTOTa, CrPYNIUPOBaHHBIH
PSI aHHBIX, MHOIOYTOJIBHUKH pacupenenenus. O0beM, pa3max, MojJa, cpeanee 3HaueHue. CiydaliHble
COOBITHS: IOCTOBEPHOE U HEBO3MOKHOE COOBITHS, HECOBMECTHBIE COOBITHS, COOBITHE, IPOTUBOIOI0KHOE
JTAHHOMY COOBITHIO, CyMMa JIBYX CIIy4ailHbIX coObITui. Kitaccuueckas BeposiTHocTHas cxema. Kiaccuue-
CKO€ OIIpe/IeIeHNEe BEPOSITHOCTH.

Ocnosnasn yenv: GopMHUPOBAHUE MTPECTABICHUHN O BCEBO3MOKHBIX KOMOWHAIMSX, O METOJIaX CTa-
TUCTUYECKOH 00pabOTKHU pe3ynbTaTOB U3MEPEHHUI, ONyUYEHHBIX PU MPOBEICHUH IKCIIEPUMEHTA, O YU C-
JIOBBIX XapaKTePUCTUKAX HH(POPMAIIMH; OBJIAIETh YMEHUEM PEIICHUS MPOCTCHITUX KOMOMHATOPHBIX U
BEPOSATHOCTHBIX 3a/1a4.

IIOBTOPEHMUME oOcHosras mens: oBobmeHme M cucTeMaTHMBaUMsl SHAHMI 0O OCHOBHBIM Te-
MaM Kypca asrebpe 3a 9 Kjacc; GopMMpOBaHME MOHMMAHMSI BOBMOXHOCTM MCIOJNL30BAHMUS IPUOG—
PETEeHHHX SHAHMI U yMEHMI B NPAaKTUUYECKON! NeSTeNbHOCTM M IOBCENHEBHON XMUBHMU.

TpeGoBaHus K YPOBHIO NOATrOTOBKH o0yuyarwmuxcs 9 kiacca

B pezynomame usyuenusn Kypca anzeoput 9-20 knacca yuaujuecs 0013cHbl YMETh:

. pelaTh JUHEeHHbIE U KBaJlpaTHbIe HEPABEHCTBA C OHOM NepeMeHHOH, IpOOHO-
paloHaIbHbIE HEPABEHCTBA, HEPABEHCTBA, COAEPIKAIINE MOYIIb;

" IIOHHUMAaThb HpOCTGﬁHIHC IMOHATHUA TCOPUHU MHOKCCTB, 3aJaBaTb MHOXKECTBA, IPOU3BOANUTH
onepanr HaA MHOXKXCCTBAMU;

" pemaTb CUCTCMBI JIMHEHHBIX H KBaApPaTHBIX HEPABCHCTB, CUCTCMBI pallMOHAJIbLHBIX HEPA-
BCHCTB, ,HBOP'IHBIC HCPAaBCHCTBA,

. peuiaTb CUCTEMBbI YPaBHEHUH, IIPOCTHIC HEIMHEWHBIE CUCTEMBI YPABHEHUN BYX IIEpPEMEH-
HBIX Pa3JIMYHBIMU METOJIAMU;

. OPUMEHSATH rpauuecKuil METO/1, METO/1 OJICTAHOBKH, METO/] aJIT€0pandecKoro CIoXKeHUs
Y METOJI BBEJICHUS HOBOM IEPEMEHHOM NP PEIIEHUN NIPAKTUYECKHX 3a]1a4;

. COCTaBJIATh MaTEMaTHYECKUE MOJIENH PEeaIbHBIX CUTYalluid M paboTaTh C COCTaBIEHHON
MOJIENBIO;

. uccienoBarh (HYHKIHIO HA MOHOTOHHOCTb, OTIPEENATh HauboJblllee U HauMEHbIIee 3Ha-

yeHne (PYHKIUHU, OTPaHUICHHOCTbD, BBITYKJIOCTh, YeTHOCTh, HEUETHOCTh, 00J1aCTh OMPEIeICHUs U MHOXe-
CTBO 3HAUCHUM;



. MMOHUMATh COJICPKATEIHHBIA CMBICIT BAXKHEHIIINX CBOMCTB (PYHKITHH; 110 TpaduKy HyHKIIHH
OTBEYATh HA BOIIPOCHI, KACAIOIIUECS €€ CBOMCTB;

. OIKCHIBATH CBOMCTBA M3YYEHHBIX (DYHKIHH, CTPOUTH UX Tpa(uKH;

" paciio3HaBaThb apI/I(l)MeTI/I‘ICCKI/Ie H ITCOMETPHUUYCCKUE IPOTPECCHUM, pE€IIATE 3aJa4H C ITIPpHU-
MCHCHHEM q)OpMy.TILI 06H.[CI‘0 WICHA U CYMMbI HECKOJIBKUX IICPBBIX YJICHOB;

. peliaTh TeKCTOBBIE 337]a4i aIredpandeckuM METO0M, HHTEPIIPETUPOBATH MOTYUYESHHbIN
pe3yJNIbTaT, MPOBOIUTE OTOOP PEUICHH, UCXOI 13 GOPMYITUPOBKH 3a/1a4H;

" peuiaTtb HpOCTefIIHI/IC KOM6I/IHaTOpHBIe 1 BCPOATHOCTHBIC 3aa4u.

HCN0J1b30BATh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHYECKOU JIEATEILHOCTH H
OBCEIHEBHOM KU3HU JI:

¢  BLIIIOJHCHHA PACUCTOB I10 (bopMynaM, COCTaBJICHU (bOpMyH, BbIpAXKAKOIHUX 3aBUCUMOCTH
MCXKAY p€allIbHBIMU BCIMYMHAMU, HAXOXKIACHUSA Hy}I(HOﬁ (bOpMYJ'IBI B CIIpaBOYHBIX MaT€pHraiax;

L MOZACIIUPOBAHUSA IMMPAKTUYCCKUX CI/ITyaI_II/Iﬁ Hu UCCIICAO0BaHUA ITOCTPOCHHBIX MOI[GJIGI\/JI C ucC-
IIOJIb3OBAHUEM allrapara aﬂre6pbl;

o OTIHCAHMSI 3aBUCHMOCTEH MEX1y GU3NIECKUMHU BETMYNHAMH COOTBETCTBYIOUIMMH (OPMY-
JIaMU IIPY UCCIIEJOBAHUU HECIIOKHBIX IPAKTUYECKUX CUTYaLUH;

o HHTCPIIPCTAINH l"pa(i)I/IKOB pPCalIbHBIX 3aBHCHMOCTEH MCKAY BCINYHNHAMU.

YueOHO — TeMaTHUYECKHIi IJIaH

Koua-Bo
Kox-go | oM
Ne TEMA TPOJb-
4yacos
HBIX
pador
1. CucreMbl ypaBHEHHH. 19 1
1
2 PannoHanbHble HEPABEHCTBA U UX CUCTEMBI. 18
3. YucnoBsle GyHKINU. 27 2
4. [Tporpeccumu. 17 1
5 OneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHN 18 1
' BEPOSTHOCTEH.
6. O6o06maroniee TOBTOPEHHUE. 37
Hroro: 136 6
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