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[losicHuTEeNIbHAA 3alIMCKa

PaGouass mporpamma coctaBiena Ha ocHoBe DI'OC TpeGoBaHuii Kk pe3ynbTaTaMm
OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBl OCHOBHOTO 00IIero oOpa3oBaHUs
MYHHIIMIIATFHOTO OFOKETHOTO 00111e00pa30oBaTeIbHOTO yupekaeHus: «BonomeBckas cpenHsis
LIKOJIa» C YYETOM HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbubiii 3ak0H PO «O06 obpazoBanum» ot 29.12.2012 Ne 273-03;

2. Ilpuxa3 MunuctepctBa o6pazoBanus 1 Hayku Poccuiickoit denepanuu ot 17.12.2010 r.
Nel1897 «O6 yrBepxkaeHun (eneparbHOrO TOCYJAPCTBEHHOTO CTaHIapTa OCHOBHOTO
obmiero oopazoBanusy» (3aperucrpupoan Muntoctom 01.02.2011r. Ne19644);

3. TlpumepHas ocHOBHas OOpa3oBareibHas MPOrpaMMa OCHOBHOTO OOIIEro OOpa3OBaHHS
(ot 8 anpenst 2015 . Ne 1/15)

4. Tlpukaz MunoOpnayku Poccum ot 31.12.2015r. Ne 1576, 15577, 1578 «O BHeceHuu

u3meHeHnd Bo @I'OC HavyanmpbHOTO, OCHOBHOTO OOIIEro © CpeIHero OOMIero

00pazoBaHU»

VcraB MBOY «BomonieBckas ImKoaay;

6. OcHoBHasi oOpa3zoBarenbHas MPOrpaMMa OCHOBHOTO oOrmiero ooOpasoBanmss MBOY
«BomomieBckast mKomxa.

7. Tlomoxenue o paboueit mporpamme mo ydeOHOMYy mpeamery MBOY «Bomomesckas
IKOJIa»

8. KoHmermus pa3BHTHS MaTeMaTHYeCKOro oOpaszoBaHus B Poccuiickoit ®Deneparum.
Pacniopstkenue ot 24.12.2013 roma Ne 2506-p.

o

O6y‘{eHI/IC anrerLI B OCHOBHOI IIKOJIE HaIpaBJICHO Ha JOCTUIKCHUC CIICAYIOIINUX LeIeH:

1. B HampaBieHUUM TUYHOCTHOTO PA3BUTHS:
* pa3BUTHE JIOTUYECKOTO U KPUTHYECKOTO MBIIUIEHUS, KYJIbTYpbl PeUd, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;



* (opMuUpOBaHHE y yYAIIUXCS HWHTE/UICKTYaJbHOH YECTHOCTH M OOBCKTHBHOCTH,
CIIOCOOHOCTH K TPEOJOJICHHIO MBICIUTEIIBHBIX ~CTEPCOTHIIOB, BBITCKAIOIIMX W3
OOBIJIEHHOTO ONBITA;

* BOCIHUTAHHE KauyeCTB JIMYHOCTH, OOCCIICUYUBAIONIUX COIMAIBHYIO MOOMIBHOCTD,
CHOCOOHOCTh MPUHUMAThH CAMOCTOSITEIIBHBIC PEIICHHS,

* (hopMHpOBaHKME KAYECTB MBIILICHUS, HEOOXOIUMBIX JIJIS aJaNTallii B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M  MaTEMaTHYCCKUX
CIIOCOOHOCTEH.

2. B meranpenMeTHOM HalpaBICHUU:

* (QopMHpOBaHHE TIPEACTABICHWH O MaTEeMaTUKE KaK YacTH OOIeYeI0BEYeCKOM
KyJAbTYpBl, O 3HAYMMOCTH MAaTE€MAaTUKH B PA3BUTHM LUBWIN3AIMHA M COBPEMEHHOIO
00I11eCTBA;

* pa3BUTHE INPEICTABICHUI O MaTeMaTHKe Kak (hopMe ONMCaHUS M METOAE NMO3HAHMS
HeﬁCTBHTCHBHOCTH, CO31aHueC YCJIOBI/Iﬁ JJIA HpI/I06pCTCHI/I$I IEPBOHAYAJIBHOI'O OIIbITAa
MaTeMaTU4eCKOr0 MOJICITHPOBAHHUS;

* (hopMHpOBaHUE OOIIMX CIIOCOOOB MHTEIEKTYaIbHOM JESITEIbHOCTH, XapaKTEPHBIX JIs
MaTeMaTUKd M SBISIOMIMXCS OCHOBOM IO3HABAaTENbHOW KYJIbTYpBl, 3HAYMMOW IS
pa3M4YHbIX cep YeTOBEYECKOH e TeIbHOCTH.

3. B npeameTHOM HampaBlIEHUU:

* OBJIaJC€HHUC MATCMATUYCCKUMHU 3HAHUSIMU W YMCHUAMU, H€O6XOZII/IMI>IMI/I JJIA
MMPOJOJIKCHUA 06y‘leHI/IH B CTaleIeﬁ OIKOJC HWJIM HHBIX 06H.[€06pa30BaTeJ'ILHI>IX
YUPCIKACHUAX, U3YUCHUA CMCKHBIX JUCHUIIINH, IPUMCHCHUS B HOBCGHHGBHOﬁ KHU3HU,

¢® CO3JaHuUC (I)YHI[aMeHTa A MAaTEMAaTUYCCKOI'O pa3BUTHA, (I)OpMI/IpOBaHI/IH MCXaHHU3MOB
MBIIIJICHUSA, XapaKTCPHBIX IJIA MaTeMaTHYCCKOI JACATCIIBHOCTH.

CornacHo rofoBoMy KayieHaapHO-yuyeOHoMy rpaduky MOBY «Bonomesckas mkona» Ha 2021-
2022 yueOHbIif To1 Ha MpenoAaBaHue anredpsl B 7-9 kinaccax orBoautcs — 306 yueOHBIX "aca U3
pacuera 3 y4yeOHbIX Yaca B Henemto. PacmpeneneHue ydyeOHOrO BPEMEHU MEXKAY STUMHU
IpeIMeTaMu MPEICTaBIEHO B TaOJIHIIE.

I'ona o6yuenus

KoJsnuyecTBO 4acoB B

KoauuecTtBoO

Bcero JacoB

3a

HeJeII0 y4eOHBbIX HeJeJIb y4eOHBbI roJ
7 3 34 102
8 3 34 102
9 3 34 102

Bcero 306 yacos

Pabouas nmporpamma peanusyetcs yepes YMK:

1. Aurebpa. 7 knacc: y4ed. nis obmeoopazoBaTenbHbIx yupexaeHuit/ F0.H. Maxkaprsrues,

H.I'. Mungiok, K.M. Hemko, C.b. CysBopoBa; nox pea. C.A. TensikoBckoro. M.:
[Ipocsemenue, 2017.

Anre6pa. Paboune mporpammsl. [Ipenmernas nunus yuebnuko FO.H. MaxkapsiyeBa u
apyrux. 7 — 9 kjmaccel: mocoOue Jisi yduTeNei oOrieo0pa3oBaTeNbHBIX YUPEKICHUM/
H.I". Munaiok. — M: Ilpocsemenue, 2017.

Anrebpa. Jdunaxtuueckue matepuansl. 7 kinacc/ JILU. 3BaBuu, JI.B. Kysnenosa, C.b.
Cysoposa. — M.: IIpocsemenne, 2017.

KontponbHO — u3meputenbabie Matepuaibl. Anredpa: 7 knacce/ Coct. JI.W. Mapteimosa.
— M.: BAKO, 2017.

Anrebpa-8:yueonuk/aBrop: FO.H. Makapeue, H.I'. Munmiok, K.H. Hemxos, C.b.
Cysoposna, [Ipocsemienue, 2016 .



6. JIupmaxtudeckue maTtepuansl o anredpe mis 8 kmacca / B.M. XKoxos, FO.H. Makapsrues,
H.I'". Munatok. — M.: IlpocBemenue, 2016 r.

7. HO.H. Maxkapsrues, H.I'. Munmiok, K.1. HemkoB, C.b. CyBopoBa. Anrebpa. YueOHUK
st 9 kacca o01eo0pa3oBaTenbHbIX yupexkaeHuid. — M.: [Ipocsemenne, 2009 r. — 272
c.

8. IO.H. MakapsrueB, H.I'. Munmrok JI.M. KoportkoBa. /[umaktudeckue maTepHalbl IO
anreope, 9 xknacc. — M: [Ipocsemenue, 2008 — 160c.

B o0OpazoBarenbHOl opranu3anuu oOpa3oBaTeNbHas IESTEIbHOCTh OCYIIECTBIAETCS Ha
rocy1apcTBEHHOM si3bike PD — pycckoM si3bIKe.

[Tnanupyemsble pe3yabTaThl U3yUYEeHUsI PEeMETa aareOpsbl

.]Iulmocmnblepesyﬂbmambt ompajycarom, 6 mom Hucie 6 wacmu.:
1. HampuomuquKoeo B80CNUMAHUA.

LIEHHOCTHOTO OTHOIIECHHMS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY M HAay4HOMY
HACJIe/INI0, TIOHMMasl 3HAUY€HUs] MAaTEeMAaTUKU B KU3HM COBPEMEHHOro OOIIecTBa, COCOOHOCTH
BJIQJIETh JOCTOBEPHOM MH(pOpManuend o MepeNoBBIX TOCTHKEHUSX W OTKPBITUAX MHPOBOW U
OTEYECTBEHHOM MaTeMaTHKH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOWCTBE MHpa U
00I11eCTBA;

1. Ipasicoanckoco 6ocnumanus U HPABCMBEHHO20 BOCHNUMAHUAL Oemell HAd OCHO8e
POCCULICKUX MPAOUYUOHHBIX YEHHOCTElL.:

MPEACTABICHHUE O COIMMAJIBHBIX HOpMax U MnpaBujiaxX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbBHOCTH TIPHU  BBINIOJIHCHUU y‘-ICGHBIX,
MMO3HAaBAaTCJIbHBIX 3aJia4, BBIIIOJHCHUHU OKCIICPUMCHTOB, CO3JaHUU y‘IG6HBIX ITPOCKTOB,
CTPCMIJICHHA K B3aMMOIIOHUMAHHWIO U B3aUMOIIOMOIIIU B IMPOLECCE 3TOM qu6HOI>'I ACATCIIBHOCTH,
TOTOBHOCTH OLCHHMBATHL CBOC TIIOBCACHHUEC U TIIOCTYIIKH CBOUX TOBapHHIeﬁ C IIO3UIIHNH
HPAaBCTBCHHLIX U ITPABOBLIX HOPM C Y4E€TOM OCO3HAHU HOCJ'ICI[CTBI/Iﬁ IMMOCTYIIKOB;,

1. IHonynapusayuu nayunsix 3Hanuii cpeou oemeii (Llennocmu Hayuno2o no3Hanus).

MupoBO33pEeHUYECKUX MPEACTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M COCTaB/IOIIMX OCHOBY JUI1 IIOHUMAaHHs CYIIHOCTH HAy4YHOM KapTUHBI MHpA;
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IbI, B3AUMOCBS3AX YEJIOBEKA C
IIPUPOJHOM CPENOH, O POIM MATEMATUKH B [IO3HAHUU 3aKOHOMEPHOCTE;

MO3HABATCIIFHBIX MOTHBOB, HAIPaBJICHHBIX HA IOJIyUCHHWE HOBBIX 3HAHWHA IO MaTeMaTHKE,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIIECCOB U SBIICHUM;



MO3HABATEIbHOM M MH()OPMAIIMOHHOW KYJIbTYpbl, B TOM YHCIJIE HABBIKOB CaMOCTOSITEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHON JHUTEPaTypod, ITOCTYMHBIMH TEXHHUYECKUMU
cpeacTBaMu MH(POPMALMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOYYEHHIO W IO3HAHMIO, JIFOOO3HATENHOCTH, TOTOBHOCTM M CIIOCOOHOCTH K
caMo0Opa3oBaHUIO,  HUCCIEAOBATEIbCKOM  JEATENIbHOCTH, K  OCO3HaHHOMY  BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

1. Dusuueckoco socnumanus u popmuposanus Kyibmypuvl 300P06bs

Oco3HaHUs LICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKU Ha
30pOBBI  00pa3 KHU3HH, OCO3HAHUS TIOCIEACTBUH W HENPUATUS BPEIHBIX MPHUBBIYEK,
HE00X0IMMOCTH COOJIIOACHNUS IIPaBUII OE30IIaCHOCTH B OBITY M pealbHON JKU3HU;

1. Tpyoosoco socnumanus u npogheccuonanvHo2o camoonpeoenenus

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO IOJIC3HOU, Y4€OHO — HCCIIETIOBATEIIBCKOM,
TBOPYECKOH U IPYIHX BUAAX NEATEIBHOCTH; HHTEpEca K MPaKTHYECKOMY U3YUYEeHUIO Tpodeccuit
U Tpyla pa3IMYHOTO poAa, B TOM UHKCIE HAa OCHOBE NPUMEHEHHS IPEIMETHBIX 3HAHWMH,
OCO3HAHHOTO BBIOOpA HMHIMBUIYaJbHOW TPACKTOPHH MPOJOIKEHHUsS] 0Opa3oBaHUS C Y4ETOM
JUYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K MaTeMaThKe, OOIICCTBCHHBIX WHTEPECOB U
MOTPEOHOCTEH;

1. Dxonocuueckozo eocnumanus

HKOJIOTMYECKU 1I€JI€CO00pPa3HOr0 OTHONICHUS K NPHUPOJE KaK HCTOYHUKY >KM3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHUS IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KH3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3HMYECKOMY M ICHUXHYECKOMY 3/I0POBBIO,
OCO3HAHMsI LIGHHOCTH COOJIO/IEHUS IPaBUi 0€30IacCHOr0 MOBEJECHHUS MPH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYalLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIOIEH;

CHOCOOHOCTH MPUMEHSTh 3HaHUS, MMOJydyaeMble IPU U3YYEHHM TNpenMeTa, /Ui peleHHs 3a/ad,
CBSI3aHHBIX C OKPYXKaroLIEH PUPOIHON CPeTOM, NOBBIIIECHNS YPOBHS 3KOJIOTMYECKOU KYJIBTYPBI,
OCO3HaHMs TJO00ATBHOIO XapakTepa »J3KOJOIMYECKMX MpobjieM W MyTed HuX pelleHus
IIOCPEJICTBOM METOZ0B MaTEMaTUKH;

9KOJOTHYECKOI'O MBIIIJICHUA, YMCHUA PYKOBOACTBOBATLCA M B HOBHaBaTeJ'IBHOI\/’I,
KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ ITPAKTHKE.

B memanpeomemnom nanpaesnenuu:

1) yMmeHHE CaMOCTOSATEIHHO IUIAHUPOBATh AJIBTCPHATHBHBIC WYTH JOCTHIKEHHS IICIICH,
OCO3HAaHHO BBIOMpATH Hanboee 3(PpPeKTUBHBIC CTIOCOOBI pEelIeHNs YUYEeOHBIX U MO3HABATEIHHBIX
3a1a4;

2) yMeHHe OCYIIECTBIATh KOHTPOJb IO pe3yabTaTy M MO crnocoOy JeHCTBHS Ha YPOBHE
MIPOU3BOJILHOTO BHUMAaHUS U BHOCUTh HEOOXOIMMbIE€ KOPPEKTUBBI;

3) YMCHHUE aJC€KBATHO ONCHUBATH IPAaBUIIBHOCTb WA OIIMOOYHOCTh BEITTOJTHEHUS yqe6H0171
3aaa4u, eé 06’LCKTI/IBHy}O TPYAHOCTDb U COOCTBEHHBIE BO3MOYKHOCTH €€ pCLICHUA;

4) OCO3HAaHHOE BJIAJICHUE JIOTUYCCKUMH JEHCTBUSIMH OIPEICICHHS TOHATHMA, 0000IIeHHS,
YCTaHOBJICHHS aHAJIOTUH, KIaccu(PUKAIIMM HA OCHOBE CaMOCTOSITENIPHOTO BHIOOpAa OCHOBAaHUU U
KPUTEPHUEB, YCTAHOBIICHUS POJOBHUIOBBIX CBS3CH;

5) yMeHue ycTaHaBIMBaTh MPUYMHHO-CIIEICTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKOE PAaCCYKIEHUE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3/1aBaTh, MPUMEHATh W NPEOOpPa3OBHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJCTBA,
MOJICTIM M CXEMBI JJIs PEIIeHUs] y4eOHBIX U MTO3HABATEIbHBIX 33/1a4;



7) yMEHHE OpraHU30BBIBATh y4eOHOE COTPYAHUYECTBO H COBMECTHYIO JIEATENLHOCTh C YUUTEIIEM
U CBEPCTHHUKAMH: OIpPEACATh IEJIH, pachpeaeieHne QYHKIMA W pPOJieH YYaCTHUKOB,
B3aMIMOJICHCTBHE U OOIIME CIOCOOBI pa0OTHI; YMEHHE PadoTaTh B TPYIIE: HAXOIUTH OOIIee
peleHrue M pa3peniath KOH(JIUKTHI HA OCHOBE COIVIACOBAHMS IMO3MIMH W yduéTa HHTEPECOB;
ciymaTh mapTaépa; (GopMyaIHupoBaTh, apryMEHTUPOBATh M OTCTAUBATh CBOE MHCHHE;

8) chopmupoBaHHOCT, Yy4eOHON © OOIIENOIB30BATEIBCKOW KOMIIETCHTHOCTH B OOJACTH
UCIOJIb30BaHUsl MH(GOPMALlMOHHO-KOMMYHUKAMOHHBIX TexHosoruii (MKT-komnereHTHOCTH);
9) nepBOHaYaNbHBIC TPEACTABICHUS 00 UACAX M O METO/IaX MaTEMAaTHKH Kak 00 YHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKHU, O CPE/ICTBE MOAEIMPOBAHUS IBJICHUN U ITPOLIECCOB,;

10) ymeHue BUAETh MAaTEMaTHUYECKYIO 3a/laqy B KOHTEKCTE HMPOOJIEMHOM CHUTyallud B JIPYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

11) ymeHue HaxoauTh B Pa3jiMYHbIX UCTOYHHKAX MH(GOPMAIUIO, HEOOXOAUMYIO AJISl PEUICHHS
MaTeMaTUYeCKuX MpoOieM, W MPEJCTaBIATh €€ B MOHATHOM (opMe; MPUHUMATH PEIICHHUE B
YCIIOBUSX HETIOJIHOM 1 N30BITOYHON, TOYHON U BEPOSTHOCTHOM HH(DOpMALINY;

12) yMeHue NmOHMMAaTh W HCIOJB30BaTh MAaTEMaTUUYECKHUE CPEJICTBA HAIJIAJHOCTU (PUCYHKH,
YepTEXkKH, CXEMBI U JAp.) AJIs WIUTFOCTPALUU, MHTEPIIPETAllMH, apryMEHTallUY;

13) ymeHue BbIABUraTh TMIIOTE3bI IIPU PELLICHUH Y4eOHBIX 3a/1a4 U IOHUMaTh HE00X0AUMOCTh UX
IIPOBEPKU;

14) YMCHHUC IIPUMCHATb HWHAYKTHBHBIC U ACAYKTHBHBIC CIIOCOOBI paCCY)KHCHHﬁ, BUACTH
PA3JIMYHBIC CTPATCTHUU PCHICHUS 3a4a4,

15) noHMMaHuE€ CYIIHOCTH aNTOPUTMHUYECKUX NPEANUCAHUM M yYMEHuEe JeiCcTBOBaTh B
COOTBETCTBUU C IPEITIOKEHHBIM aJITOPUTMOM;

16) ymMeHHne caMOCTOSATEIbHO CTABUThH II€JIM, BHIOMPATh U CO3/1aBaTh aJTOPUTMBI Ui PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) YMCHHUC IUIAaHHUPOBATH U OCYHICCTBIIATH ACATCIIBHOCTDL, HAIIPABJIICHHYKO Ha PCHICHUC 3aa4
HCCIICO0BATCIIbLCKOr'0 XapaKTepa.

B npe()Jnemer Hanpaeienuu:

1) ymeHue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypUpOBaHHUE, H3BJICUEHUE
HEeoOXoauMOW HMH(pOpMAIMK), TOYHO M TIPaMOTHO BbIpaXKaTb CBOM MBICIM B YCTHOM U
IIMCbMEHHOW PEuM, NMPUMEHAS MAaTEMaTHYECKYH0 TEPMUHOJIOTMIO M CUMBOJIMKY, MCIIOJIB30BaTh
pa3IuyYHbIE A3BIKM MAaTEMAaTHUKH (CJIIOBECHBIM, CUMBOJIMYECKUN, rpaguueckuii), 000CHOBBIBATH
CYXJIEHUS, IPOBOIUTH KJIACCH(PHUKAIINIO, JOKAa3hIBATh MAaTEMAaTHUECKUE YTBEPKIACHUS;

2) BnaneHue 0a30BBIM MOHSATUMHBIM anmapaToM: UMETh NPEJCTABIEHHWE O 4YHCIe, BIIaJIeHUE
CHUMBOJIBHBIM SI3BIKOM anreOpbl, 3HAHUE 3JEMEHTApHBIX (YHKUIMOHAIBHBIX 3aBUCHUMOCTEH,
dbopMupOBaHUE MPEACTABIECHUN O CTATUCTHMUYECKUX 3aKOHOMEPHOCTSIX B PEAbHOM MHUpPE U O
Pa3IMYHBIX CIOCO0aX WX H3y4eHHs, 00 OCOOCHHOCTSX BBIBOJIOB M MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBINOJHATH anreOpanyeckue MpeoOpa3oBaHUs palMOHAIBHBIX BBIPAKEHUH,
OPUMEHATh UX JJIsl pelleHus Y4eOHBIX MaTeMaTHUeCKMX 3aJad W 3a/ady, BO3HMUKAIOIUX B
CMEXHBIX YUeOHBIX IIpeIMeETax;

4) yMeHHE TOIB30BaThCAd MaTEeMaTHYECKHUMH (OpMyTaMHU U CaMOCTOSITENBHO COCTaBISAThH
dbopMyIbl 3aBUCHUMOCTEN MEXAYy BEJIMYMHAMH Ha OCHOBE OOOOIEHHS YacCTHBIX CIy4aeB H
AKCIIEPUMEHTA;



5) yMeHue pelaTh JMHEWHBIE U KBaJpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAK)KE IPUBOJUMBIE K
HUM YpaBHEHMs, HEpaBEHCTBA, CHCTEMbl; IPUMEHSTh Trpaduyeckue NpPeACTaBICHUs IS
pELICHUS U UCCIENOBAHUS YPaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSTH IIOJIYyYEHHBIEC YMEHUs
JUISl pEeLICHU 3a1a4 U3 MAaTEMATUKU, CMEXHBIX [IPEAMETOB, IPAKTUKU;

6) OBJIaICHUE CUCTEMOM (PYHKITMOHAIBHBIX OHATHH, PYHKITMOHAIBHBIM SI3bIKOM M CUMBOJIMKOM,
yMEHHUE CTPOUTh rpaduku (QyHKIMN, OMUCHIBATh UX CBOWCTBA, UCIOIH30BATh (PYHKIMOHAIHHO-
rpaguyecKkue MpeACTaBICHUS JJIA OMKMCAHHMS W aHalM3a MaTeMaTUYeCKHX 3a7ad W peajlbHBIX
3aBUCHUMOCTEIH;

7) OBJIaACHHUEC OCHOBHBIMH crocodamMu IpEaACTaBICHUA MW aHalln3a CTAaTUCTHYCCKUX OJaHHBIX,
YMCHUC pCUIATH 3aa4u Ha HAXOXKACHHUC YaCTOThI U BEPOATHOCTHU CHy‘-IB,fIHbIX CO6BITI/II71;

8) YMCHHUC TNPUMCHATH M3YYCHHBIC IOHATUSA, PC3YJIbTATbl U MCTOABI IpU PCUICHHUH 3ada4d U3
pa3iuYHBIX pas3aciioB Kypca, B TOM YHCIC 3aJad, HC CBOAAIIUXCA K HCIIOCPCACTBECHHOMY
MPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

Hpe,I[MCTHHe PE3yiabTaTbl OCBOCHUSA TPOIPAMMBI yqe6Hor0 KypcCa K KOHIIY O6y‘IeHI/I${ B 7 KJ1acce.

Ymcaa ¥ BRIYUCICHUS.

BremonHsaTe, coderas yCTHbIE M MHUCBMEHHBIE MPHEMbI, apupMETHUYEeCKHe JeHCTBUS C
palMOHAILHBIMU YUCJIaMU.

Haxonuth 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpa3HBIC CIOCOOBI M MPUEMBI
BBIYHCIICHHUS] 3HAYCHHH JPOOHBIX BBIPAKEHUU, COIACP)KAIIUX OOBIKHOBEHHBIC W JICCSITHYHBIC
JIpoowu.

[TepexonuTh OT OJHOM (OPMBI 3aMKMCH YUCEI K APYroi (MpeoOpa3oBbIBATh JECATHUHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECCATUYHYIO
IpOOB).

CpaBHMBATh U yNOPSAAOUHUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrysTh uncna.

BBINONHATE TPUKUIKY W OLIEHKY pe3yJbTaTa BBIYMCICHHM, OLEHKY 3HAY€HHM YHCIOBBIX
BBIPKEHUM. BBIMOTHATH AEHCTBUA CO CTENEHSMU C HATypaJIbHBIMHU MOKA3ATESMH.

[IpuMeHATh PU3HAKU JEIUMOCTH, PA3I0KEHHE Ha MHOXKUTEU HATypaIbHBIX YUCE.

Pemate mpakTUKO-OpUEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOIIEHHWEM BEJIHYMH,
MPOTIOPIIMOHAIBHOCTHIO BETTUYHMH, TPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a/1a4
C yY4€TOM OTPaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AnreGpanyeckue BbIpaXeHUsI.

Hcnonp3oBaTh anreOpanveckyr0 TEPMUHOJIOTMIO M CHUMBOJIMKY, NPUMEHSATH €€ B Ipolecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoauts 3HaueHus: OyKBEHHBIX BbIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX MIEPEMEHHBIX.
BemonHsaTe mnpeoOpazoBaHUs II€JIOTO BBIPAKEHHST B MHOTOWIEH MpPHUBEICHHEM IOJIOOHBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINOMHATE yMHOXEHHE OJIHOYJIEHA HA MHOTOWJIEH M MHOIOWIEHAa Ha MHOTOYIEH, MPUMEHSTh
(dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh pa3IokKeHHe MHOTOYJICHOB Ha MHOXKUTENU C IMOMOIIbIO BBIHECEHHS 32 CKOOKHU
O0IIero MHOXHUTENsS, TPYNIHPOBKH CIIATraeMbIX, MPUMEHEHUs (OpPMYIT COKPAIEHHOTO
YMHOXEHHUS.

[TpumeHsTh MpeoOpa3oBaHMUsi MHOTOWICHOB JJISl PELICHUs Pa3IMYHbIX 3a]a4 U3 MaTEeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTHKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH € HATypaJlbHBIMU TOKa3aTesIMH JJIS MPeoOpa3oBaHUS
BBIPAKCHU.



VYpaBHEHUS 1 HEPABEHCTBA.

Pemrate nuHEiHBIE YpaBHEHUS C OJHOM IEpEeMEHHOW, NPUMEHSS IpaBHja Iepexoja OT
UCXOJHOTO YpPaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsiTh, SIBISICTCS JIM YHUCIO KOPHEM
YpaBHEHWSI.

[TpumeHsTH rpaduvYecKre METOIbI IPH PEIICHUH JIMHEHHBIX YPAaBHECHUN U UX CUCTEM.
[TonOuparhk mpUMeEphl Map YUCEN, SBISIONIMXCS PEIICHUEM JHHEWHOTO YpPaBHEHHS C JIBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOM TUIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C JIByMs IEPEMCHHBIMHU,
MOJIB3YSCh TPapUKOM, TIPUBOIUTH IPUMEPHI PEIICHUST YPaBHECHUSI.

Pemate cucTembl IBYX JIMHEHHBIX YpaBHEHHH C JBYMsS NEPEMEHHBIMH, B TOM 4YHCIE
rpaguvecKy.

CocTaBniTh U pemniath JUHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX YpaBHEHUH MO YCIOBHUIO
3a/1a4¥, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/Ia4M IMOTYICHHBINA pe3yIbTarT.

DyHKIHH.

N300pakath Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJlaHHBIM KOOpJIWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATH YHCIOBbIE IPOMEXKYTKH Ha aJlreOpanvyeckoM S3bIKE.
OTmeyath B KOOPJMHATHOW TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOPAWHATaM, CTPOUTH rpaduku
muHEeHHBIX QyHKIMA. CTpouTh rpaduK GyHKINH .

OnwuceBaTh C MOMOIIBIO (PYHKIIUH W3BECTHBIE 3aBHCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb,
BpEMsl, pAcCTOSHME, 1€HA, KOJUYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeMs, O00BEM
paboThL.

Haxoauts 3HaueHne QyHKIMH MO0 3HAYCHUIO €€ apTyMEHTa.

[Tonumate rpaduueckuil crnoco0 MpencTaBiIeHUs W aHalIW3a HHPOpPMAIMM, W3BJIEKaTh U
UHTEPIPETUPOBATH HHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

HpeI[MeTHBIe PE3YyIbTaThl OCBOCHUA TPOTPAMMBI yqe6H0ro KypcCa K KOHIY o6yquI/151 B 8 Kjacce.

Yucna v BBIYUCIEHUS.

Hcrnonb30BaTh HaYalbHBIE MPEACTABICHUS O MHOXECTBE JACMCTBUTEIBHBIX YHCEN JUIA
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHHH, M300paxaTh AEHCTBUTEIbHbIC 4YHMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSMOM.

[TpuMeHATh MOHATHE apUPMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC KOPHH,
UCTONB3Yysl TPH HEOOXOJIUMOCTH KaJbKYJATOP, BBIIOJHATH NpPeoOpa3oBaHMs BBIPAKEHHIH,
CoZepaKaIIMX KBaPaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anMcy OONBIIMX M MAJIbIX YHCEN C MOMOUIBIO IECATUYHBIX IpoOel U cTeneHei
gucina 10.

AnreGpanyeckue BbIpaXeHUs.

[TpuMeHSTh TIOHATHE CTETNICHHU C LENBIM TTOKa3aTeNIeM, BBITOIHATH PEe00pa3oBaHMs BRIPAKEHHIH,
COZIEPIKAINX CTENECHH C [EJIBIM ITOKa3aTeIeM.

BBIMONHATE TOXIECTBEHHBIE TPEe0Opa30BaHUs PAIlMOHAIBLHBIX BBIPAKCHUH HAa OCHOBE IPABHII
NeWCTBUH HaJl MHOTOWICHAMH U areOpandecKiuMu ApoOsMu.

PackiagpiBaTh KBaJpaTHBIN TPEXWICH HA MHOXKHTEIH.

[TpumeHsTh TPEOOpa3OBaHMS BBIPAKCHUN I PEIICHHUS Pa3IMYHBIX 3a1ad W3 MaTeMaTHUKH,
CMEXHBIX TPEIMETOB, U3 PEaTbHOMN MPAKTHKH.

YpaBHEHUS 1 HEPABEHCTBA.



Pemiate nuHeliHble, KBaJApaTHbIE YPAaBHEHUS U pallMOHAIbHBIC YPaBHEHUS, CBOASIIHUECS K HUM,
CUCTEMBI IByX YPaBHEHHH ¢ JBYyMs IEPEMEHHBIMHU.

[IpoBoauTh TpoOCTEHlINe HCCIeNOBAHUS YPABHEHHM U CHUCTEM YpaBHEHUN, B TOM YHCIE C
IpPUMEHEHHEM TrpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YypaBHEHUE WIIU
CUCTEMa YpPaBHEHMI peIlIeHUs], €CII UMEET, TO CKOJIbKO, U ITpoyYee).

[lepexoauTh OT ciioBeCHOW (POPMYIHPOBKU 337a4u K €€ anreOpanyeckoil MoJIeiH C MOMOIIbIO
COCTaBJICHUSl ypaBHEHUS WJIM CHUCTEMbl ypaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3yibTar.

[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UJIsl CPAaBHEHHUS, OIICHKH, peIlaTh JUHEIHbIC
HEPAaBEHCTBA C OJHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPAINIO
MHO>KECTBA pelICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH.

[ToHMaTh W HCIIOJIB30BAaTh (DYHKIIMOHAIBHBIC TIOHATHS W SI3BIK (TEPMHHBI, CHMBOJIMYECKUE
0003HaYCHMSI ), ONIPEISIISATh 3HAUCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIIsAThH CBOHCTBA
GyHKIMH 110 ee rpaduKy.

CrpouTs rpaduku dJIeMeHTApHBIX GYHKINN BUIA:

OTHMCHIBATH CBOMCTBA YMCIIOBOW (DYHKIIUHU 110 €€ TpaduKy.

[TpenMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMbl yueOHOr0 Kypca K KOHIy oOyueHus B 9 kiacce.

Yucna v BEIYUCICHHUS.

CpaBHHMBATH U yNOPSA0YMUBATH PALIMOHATIBHBIC U UPPAIIMOHAIIbHBIC YHCIIA.

BreimonnsaTe apudmMernyeckue IEHCTBUS C PAIMOHAIBHBIMU YHCIIaMH, COYeTas YCTHBIE U
MMACbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIEHUS C UPPALIMOHATIBHBIMU YHCIIAMH.

HaxomuTe 3HaueHMs CTENEHEN C LENbIMU II0Ka3aTeNsIMU M KOPHEW, BBIUUCIATH 3HAUYECHUS
YUCJIOBBIX BBIPAXKECHUU.

OKpyriaTh AEHCTBUTEIBHBIE YHMCIA, BBIMNOJIHATh NPUKUIKY pe3yjbTaTa BBIYUCICHUH, OLEHKY
YUCJIOBBIX BBIPAXKECHUU.

YpaBHEHUs U HEPABEHCTBA.

Pemate JMHEWHbIE U KBAaJpaTHBIE YpaBHEHMS, YPAaBHEHUS, CBOIAILIMECS K HUM, IPOCTEHIINE
JpOoOHO-pallOHAIbHBIE YPaBHEHUS.

Pemate cucrembl ABYX JIMHEHWHBIX YPaBHEHMH C JBYMs IIEPEMEHHBIMM U CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3a7aun anreOpanyeckuM CIOCOOOM C MOMOIIBIO COCTABJICHUS ypaBHEHMS
WJIM CUCTEMBI JIBYX YPaBHEHHM C IBYMS IEPEMEHHBIMHU.

IIpoBoNTh TpOCTEWIINE HMCCIEIOBAHHUS YPABHEHUNW M CHCTEM YpPaBHEHUH, B TOM 4YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YypaBHEHUE WU
CHUCTEMa YpaBHEHMH peIlIeHusl, €ClI UMEET, TO CKOJIbKO, U IIpoYee).

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pEelIeHHE HEPaBEHCTB
Ha YHMCIIOBOM IIPSAMOM, 3aIIMChIBATh PEIICHHUE C TIOMOIIBI) CUMBOJIOB.

PemaTte cuCTEMBI JMHEHHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIIOYAIOIIME KBAJPATHOE
HEPaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa UYMCJIOBOM MPSMOIl, 3alHMChIBATh
pEIIEeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4.

DyYHKIUH.



PacnioznaBath (yHKIIMU H3y4eHHBIX BHUAOB. lloKa3bBaTh CXEMATHYECKH PACIONIOKEHHE Ha
KOOPJMHATHOM TIOCKOCTU IpaduKkoB (PyHKIUN BUA:

B 3aBHCUMOCTH OT 3HAYeHUI KOA(P(HUIIMEHTOB, OMKUCHIBATh CBOMCTBA (DYHKIIUH.

Ctpoutb u n300pakaTh CXeMaTHYeCKU rpaQuKu KBaJApaTUUHbIX (PYHKIIHI, OMUCHIBATH CBONCTBA
KBaJIpaTUUHBIX (QYHKIUH 110 UX rpaduxam.

Pacno3naBath KkBagpaTHuHyl (QYHKIUIO 10 (opmyle, MPUBOAUTH MPUMEPHl KBAIPATUYHBIX
byHKIMI U3 peanbHON KU3HH, (PU3UKU, TEOMETPUH.

YucnoBele NOCIEN0BATEIIBHOCTH U IIPOIPECCHH.

Pacnio3HaBaTh apu(METHYECKYl0 M TE€OMETPUUYECKYI0 IPOIPEeCCHM IIPH pa3HbIX CIOCOOax
3aJlaHHUs.

BBINONHATE BBIUUCIEHHUS C MCIOJAB30BaHMEM (OpMyT n-ro wieHa apuMeTHYECKOW u
reOMETPUYECKOM MPOrpeccuii, CyMMbI MEPBBIX N UJIECHOB.

N300paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pemats 3amaum, cBA3aHHBIE C YKUCIOBBIMHU I1OCIIEJOBATEIBHOCTAMM, B TOM UHCIE 33Jaud U3
peaIbHOM >KM3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).

Conepsxanue anreOpsl B 7-9 kiaccax

7 xJacc

I'masa I. BBIPAXKEHU A, TOXJIECTBA, YPABHEHU L.

Uucnosble BbIpakeHUsl. Beipaxenus ¢ nepeMeHHbIMU. CpaBHEHUE 3HAUYEHUU BBIPAXKEHUII.
CaoiicTBa aelicTBUM Haja ynciiaMu. ToXIecTBa, TOXKAECTBEHHbIE TPe0Opa30BaHMsl BhIpAKEHUH.
VYpaBHeHue U ero KopHU. JIuHelHOE ypaBHEHHME C OJHOW NEepeMeHHOW. Pemenue 3amau ¢
MMOMOIIBIO YPABHEHHUI.

CraTucTudeckne XapakTepUCTUKU: cpefHee apupMeTHIeCKOoe, MeIuaHa, MOJa, pa3Max.

I'nasa II. ®YHKIINN

Oyukuusi, obnacte ompeneneHus GyHKIUH. Bprancnenue 3HaueHuidlt QyHkuuu mo Gopmye.
I'paduk pynkumu.

[Ipsimast mpomopIIMOHAIBHOCTE U ee Tpaduk. JIuneitnas GpyHkuus u ee rpaduxk.

I'nasa III. CTEIIEHb C HATYPAJIBHBIM IIOKA3ATEJIEM

Crenens ¢ HaTypaJIbHBIM ITOKA3aTEJIEM U €€ CBOMCTBA.

OnHOwIeH M €ro CTaHIApTHBIA BHUJ. YMHOXKEHHE OJHOYJICHOB. Bo3BeneHue oOJHOYIEHA B
creneHb. OyHKINH y = x2, y= x3u ux rpadukm.

I'nasa IV.MHOI"'OUJIEHBI
MHorouseH U ero ctaniapTHbid Bua. Clio’KeHUE U BBIYMTaHNE MHOTOUJIEHOB.
YMHOXEHHE  OJHOYJIEHAa Ha  MHOTIOYJIEH. BeiHecenne — oOmero  MHOXHTENS 32

CKOOKH. YMHOXE€HHME MHOTOWIEHAa Ha MHOTOWIEeH. PasnojkeHne MHOTO4YIeHa Ha MHOKUTENH
CIO0COOOM TPYIIHUPOBKH.

I'maBa V.OOPMYVYJIbl COKPAILIEHHOI'O YMHOXEHAA

KBagpar cyMMBI 1 KBaJIpaT pa3HOCTH.

Pa3znocTs kBagpatoB. Cymma 1 pa3HOCTb KyOOB.

[IpeoOpa3zoBanme 1ETOTO BEIPAKEHUS] B MHOTOYJICH.

HpI/IMeHeHI/Ie Pa3IUYHBIX cr1oco00B JJI pas3jIOKCHUA HA MHOXKUTCIIN.

Tasa VI.CUCTEMBI TUHEVHBIX YPABHEHU.

JluneltHoe ypaBHEHHUE C IBYMS TIEpEMEHHBIMH U ero Tpaduk. Cucrema ypaBHEHUH.



Pemienue cuctemsl ABYX JMHEWHBIX YpaBHEHHMH C JABYMS MEPEMEHHBIMHU: CIOCOO MOACTaHOBKH,
crnoco0 cioxeHus. Pemenue 3aa4 ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

IlepeyeHb KOHTPOJILHBIX Pa0OT:

Kontponbnast pabora Nel: «UwucinoBele u anreOpandeckue BBIPOKEHHS. TO0XKIECTBEHHBIC
npeoOpa3OBaAHUS.

KonTtponbnas pabotaNe2 1o Teme «YpaBHEHHUS C OJHOU MTEPEMEHHOI

KonTponbaas padota No3 «DyHKITHI

Kontponbhas pabora Ne4 «CteneHs ¢ HaTypalbHBIM ITOKA3aTeIEeM»

Konrtponbnas pabora Ne5 «Cymma u pazHocts MHorowieHoB. [IpomsBenenue onHouwieHa U
MHOTOUJICHA)

KonTponbaas padora Ne6: «MHOTOUICHBD

Kontponbnast pabora Ne7 «KBagpar cymmbl u paszHoctH. PasHocts kBagparoB. Cymma u
pa3HOCTb KyOOB»

Kontponbnas padota Ne§ «DopmMyibl COKpAIIEHHOTO YMHOKEHUS»

Kontponsnas padora Ne9 « CrctemMbl IMHEHHBIX ypaBHEHHI.

8 Kiacc
[ToBTOpeHue Kypca anreOpsl 3a 7 Kiacc
['maBa 1. PanmonaneHbie qpoou

Pammonansnas Apo6s. OCHOBHOE CBOWCTBO JpoOH, cokpaiieHue apoodeit. ToxaecTBeHHbIe
npeoOpa3oBaHus pPalMOHANBHBIX BbhIpakeHuil. DyHKIUA y = K/X U ee rpadpuk. [loHarus
JIpOOHOTO BBIpAXKEHUS, palMoHAIbHONW JpoOu. OcHOBHOE cBoMcTBO npodu. IlpaBuio 00
M3MEHEHUH 3HakKa nepen aApoObto. [IpaBuna cioxeHus, BBIMUTAHUS IPOOEH ¢ OAMHAKOBBIMU U C
pa3HbIMH 3HaMmeHarensiMu. [lpaBuiia yMHOXKEHUs, nAeleHHs IOpoOeil, Bo3BeAeHHs Ipodu B
creneHb. [lOHSATHE TOXKIECTBA, TOXAECTBEHHO PAaBHBIX BBIPAKEHUH, TOXKIECTBEHHBIX

npeoOpa3oBaHuil BelpakeHUs. PannoHanbHble BbIpaXXeHUs] U UX NpeoOpa3oBanusd. CBoilcTBa U
k

rpaduk ¢pynkuun y = X mpu k> 0; npu k <O0.

I'maBa 2. KBazapaTHble KOpHH

[Tonstne 00 wWppanmoHaNbHBIX uuciax. OOmme CBEOeHHWS O ACWCTBUTEIBHBIX YHCIAX.
KBanpathslit kopeHb. [loHsATHE 0 HAX0XKICHUN TMPUOIMHKEHHOTO 3HAYEHUs] KBAIPATHOTO KOPHS.

CpoiicTBa KBaJpaTHBIX KOpHeH. I[IpeoOpa3oBaHus BbIpaXXeHHH, cOAepXallUX KBajJpaTHbIE

N e

kopHu. OyHKIUA Y = ee CBOMCTBa U rpaduk.

IlonsiTHEe panMOHAIBHOIO, HWPPALMUOHAIBHOIO, JACUCTBUTEIBHO YHCIIA, OIPEIEICHUE
apu(QMEeTUYECKOTO KOpHS, TEOpeMbl O KBaJpaTHOM KOpPHE W3 MPOMU3BEACHHs, M3 ApoOHu,

ToxkzaecTBO VX~ = [X].

I'naBa 3. KBagpaTHble ypaBHEHUS



KBanpatHoe ypaBHeHue. @opmyna KOpPHEW KBaJpaTHOro YypaBHEHHs. PemieHue
pallMOHaIbHBIX ypaBHeHUH. PenieHue 3agad, NPUBOAAIIMX K KBaJpaTHBIM YpPaBHEHUSAM U
IIPOCTEUIINM PAallMOHAIBHBIM YPABHEHUSM.

I'naBa 4. HepaBeHnctBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [IOUsIEHHOE CIIOKEHHE U YMHOMXEHHUE YHMCIOBBIX
HepaBeHCTB. llorpemHocTs M TOYHOCTH NpuOIMKeHHUS. JIMHElHble HEpaBeHCTBA C OJHOMN
MIEPEMEHHOM U UX CUCTEMBI.

I'maBa 5. CteneHn ¢ LIETIBIM ITIOKA3aTeIEM. DJIEMEHTEI CTATUCTHUKU.

CreneHs ¢ 1eIbIM TTOKa3aTelieM U ee cBoiicTBa. CTaHmapTHBIN BuA yucia. [IpubnkeHHbIi
BBIUKCIICHHUS.

HToroBoe moBTopeHne 3akperuieHue 3HAHWW, YMCHHA W HABBIKOB, IMOJYYCHHBIX HAa YpPOKax IO
JaHHBIM TeMaM (Kypc anreOpsl 8 kiacca)

IlepeyeHb KOHTPOJIBLHBIX PadoT:

Kontponsnas padora Nel «CrokeHue 1 BEBIYUTaHUE PAIIIOHAIBHBIX IPOOEii»
KonTponbnas padota No2 «YMHOXKEHHE U JieJIeHHEe PAllMOHAIBHBIX Jpo0Oeii»
Konrponsnas padora Ne3 «KBaapaTHbII KOPEHb M €0 CBOWCTBA

Kontponbnas pabota Ne4 «IIpumenenune cBoicTB apuMeTHIECKOT0 KBaIPaTHOTO KOPHSD)
Kontponsnas padora NeS «KBagpaTHOoe ypaBHEHHE U €T0 KOPHI»

Kontponbnas pabota Ne6 «J[poOHO-parimoHanbHble ypaBHEHUS»

KonTponbaas padota No7 «HucIOBbIE HEPAaBEHCTBA M KX CBOMCTBAY

KonTponbhas padota Ne§ «HepaBeHcTBa ¢ 0JTHOM TEPEMEHHON U MX CUCTEMBI»
Kontponbnas pabora Ne9 «CteneHs ¢ 1esIbIM TToKa3aTesieM. DJIEMEHThI CTATUCTUKI

9 kJacc

1. KBaagparuuyHas pyHKuus
Oynkuus. Bospactanue u yObiBanume ¢yHkuuu. KsangpaTHelii TpexwieH. PaznoxeHue
KBaJIpaTHOTO TPEX4WIEHAa Ha MHOXKUTENU. Pelenne 3a1ay myTeM BbIJIEICHUS KBapaTa JIBy4JeHa
U3 KBaJpaTHOro TpexwieHa. OyHkius y=ax2 + bx + ¢, eé cpoiicta, rpaduk. IIpocteiirme
npeoOpa3zoBanusi TpadukoB GyHKIH. PereHue HEpaBEHCTB BTOPOM CTENEHHM C OJHOM
IIEPEMEHHOM.
Heap — BbeIpabOTaTh yYMEHUE CTPOUTH TpaduUK KBaJpaTUYHOW (YHKUMH U NPUMEHATh
rpaduyeckre npeACTaBIeHUs A pelleHUs] HEPaBEHCTB BTOPOIl CTENEHU C OAHOM MepeMeHHOM.
3HaThL OCHOBHBIE CBOWCTBa (YHKUMH, yMeTh HaxOJUTh MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3paCTaHMs, yObIBAaHUS (DYHKIIHIA.
YMeTb HaxoIuTh 00JaCTh OMNpeAeNeHUuss W 00acTh 3HAYeHUN (YHKIUU, 4YUTaTh Trpadux
¢yHkuuu. YMeTh pemiaTh KBaJpaTHbIE YpaBHEHUS, OMNpEAETATh 3HAKM KOpHEH. YMeThb
BBIMOJHATh PA3JIOKEHUE KBAJPAaTHOTO TPEXWIEHa HAa MHOXHUTENU. YMETh CTPOUTh TIpaduk
YHKIHE y=ax® , BBIIONHATH MPOCTEHIIME MpeoOpasoBaHmst rpadukoB (YHKIML. YMeTh
CTPOUTH IpadUK KBaAPAaTUYHON (YHKIIMH, BHIMOIHITH IpocTeilinre npeodpa3zoBaHus rpapuKoB
byHkuui. YMeTh CTpouTh IpaduK KBaJApaTUYHOH (YHKIMM» HAXOIUTh MO Tpaduky HYyIU
GYHKIMM, TPOMEXYTKH, TJ€ QYHKIMS TMPUHUMAET TOJOXKUTEIbHbBIE M OTpULATENIbHbIE
3HaYeHUsA. YMeTb MOCTPOUTHh Tpapuk (YyHKIMM y=ax2 M NPUMEHATh €€ CBOWCTBA. YMETh
MoCTpouTh rpaduk PyHKIMU y=ax2 + bx + ¢ U IPUMEHATH €€ CBOMCTBA. YMETh HaXOJAUTh TOKH
nepeceuenus rpadpuka KpagpaTuunoi (yHKIIMU C OCSIMU KOOPAMUHAT.
YMeTp pa3nokKUTh KBaApPAaTHBIM TPEXWIEH Ha MHOXHUTEINA. YMETh peEIlaTh KBaJpaTHOE
ypaBHEHHE. YMETh pelarh KBaJpaTHOE HEPAaBEHCTBO alreOpamvyeckuM CcrocoboMm. YMeTh
pelmath KBaJApaTHOE HEPAaBEHCTBO C IOMOIIBIO Trpaduka KBaJApaTUYHOH (QYHKIHMH. YMETh



pelaTh KBaJpaTHOE HEPABEHCTBO METOJ0OM MHTEPBAJIOB. ¥ METh HAXOAUTh MHOKECTBO 3HAUEHUN
KBajpaTHuHON QyHKIMH. Pynknus y=X", Onpenenenyue KOpHs N-i CTEIEHH.
2. YpaBHeHHs H HEPaBEHCTBA C 0JJHOMH IepeMeHHOil

Ilenoe ypaBHeHHEe U ero KopHH. J[poOHble palyoHasbHblE ypaBHEHHs. PelieHue ypaBHEHUM
TPETbEW M YETBEPTOIN CTENEHU C OJJHUM HEU3BECTHBIM C IIOMOIIBIO PA3JI0KEHUSI HA MHOKUTEIN
U BBEICHUS BCIOMOraTelIbHOW mnepeMeHHOW. HepaBeHcTBa BTOpPOW CTENEHUM C OAHOMU
IIEpEMEHHOM. MeTo | MUHTEPBAJIOB.
Heab - cucrematuzupoBaTb M OOOOIIUTH CBEAECHUS O PEUIEHUH LENbIX U JIPOOHBIX
paLMOHATILHBIX YPAaBHEHUN C OJJHOM MepeMeHHOH, chOpMUPOBATh yMEHHUE peliaTh HepaBEHCTBA
BUIa ax +bX+C>0 unu ax2+bX+C<O, rze a ne paso 0.

3. YpaBHeHusI U HEPaBEHCTBA C IBYMs IlepeMeHHbIMH
VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMH U €ro rpaduk. YpaBHEHHE OKPYXKHOCTH. Pemienue cucrem,
COZEpKAIMX OJHO YpPaBHEHUE IEPBOM, a APYroe BTOPOM CTENEHHU. PelieHue 3amad METoIoM
cocTaBleHUsl cHUCTeM. PemeHue cucTeM [JByX YpaBHEHMH BTOPOM CTENEHH C JBYMs
[IEPEMEHHBIMH.
Ieab — BbIpaboTaTh yMEHHE pellaTh INPOCTEHIINE CUCTEMBI, COJEpKalllhe YpPaBHEHHs BTOPOMH
CTENEHU C JIBYMs IIEPEMEHHBIMHU, U PELIaTh TEKCTOBBIE 33JJa4l C IOMOIIBIO COCTABICHUS TaKUX
CUCTEM.
3HaTBh METO/IbI PEIICHUS] YPABHEHUI:
a) pa3Jio’KeHUe Ha MHOXKUTEIIN;
0) BBeJIeHHE HOBOM IIEPEMEHHOI;
B)rpaduueckuii crocoo.
YMmerp pemiats Lelble ypaBHEHUS METOJOM BBEICHHsS HOBOW NEPEMEHHOW. YMETh pelaTh
CHCTEMBI 2 ypaBHEHUH C 2 NepeMEHHbIMH Irpa)uueckuM crocoOoM. YMeTh peliaTh ypaBHEHHUs C
2 mepeMeHHBIMH CITIOCOOOM TOICTAHOBKH U CIIOKEHUS. YMETh pelaTh 3a/1a4u «Ha paboTy», «Ha
JBUKEHHUE» U IPYTHE COCTABIEHUEM CHCTEM YPaBHEHHHU.

3. Apudmernueckasi U reoMeTpuyecKasi Nporpeccum
Apudmernueckas U reomerpuueckas mporpeccud. Gopmyssl n-To 4ieHa U CyMMbI N MEPBBIX
YIEHOB MPOTPECCHH.
Heab — nath noHsATHE 00 apUPMETUUECKOH M TeOMETPUUYECKON Mporpeccusix Kak YHCIOBBIX
MOCJIEI0BATENBHOCTAX 0CO00T0 BUA.
JloOUTHCHA TOHMMaHKUS TEPMUHOB «UJIEH IOCIIEI0BATEIBHOCTHY, HOMEDP YIEHa
MOCIIE0BATENBHOCTIY, «POopMysia n —TO YieHa apuPMETHUECKON IPOrPECCUI
3Hath GopMyny n —To uieHa apupMETHYECKON POTrPeCcCUH, CBOMCTBA YIEHOB
apu@MeTHyecKoil mporpeccuu, CocoObl 3aaHus apUPMETHUECKON POrPECCUU
YMeTb NpuUMEHATH (OPMYJy CYMMBI N —ME€PBBIX WIEHOB apU(METHUYECKON MPOrpecCHu IpH
pelIeHnu 3a1au
3HaTh, Kakasl MOCJIEOBATEIbHOCTD SIBJIIETCS T€OMETPUYECKON, YMETh BBISABIIATH, SBISETCS JIU
MOCIIEI0BATEIHbHOCTh T€OMETPUUYECKOM, €CIIU J]a, TO HAXOIUTH q
YMeTb BBIYHCIATH JIIO00W UIEH reoMeTpUdecKoil mporpeccuu mno ¢opmyie, 3HaTh CBOMCTBa
YWIEHOB F€OMETPHUECKOMN MPOrpeccuu. YMeTh NPUMEHATh (GOpMYITy NpU PEIIEHUH CTaHIapTHBIX
3a1a4. YMeTh HaXOAWUTh PAa3HOCTh apU(PMETUUYECKOH NpOrpeccud. YMeThb HAXOJUTh CYMMY n
MEPBBIX WICHOB apu(METHYECKONH MPOrpeccu. YMEeTh HaXOUTh JI000W YjIeH reOMETPHUECKOM
IIPOrpeccCU. YMETh HaXOAUTh CyMMY N IEPBBIX YWIEHOB I€OMETPUYECKON MPOrpeccun. Y METh
pelaTh 3a7auu.

5. DJ1eMeHTBbI CTATHCTHKH ¥ TEOPUH BEPOSITHOCTEH
Komb6unaropusie 3amaun. [lepecraHoBku, pasmMenieHusi, coderanus. llepecTaHOBKH.
Pasmemenus. Coueranust BeposTHOCTB CilydyaifHOrO COOBITHSL.
3HaTh (HOPMYIIBI UKCIIA IEPECTAHOBOK, Pa3MEIEHUH, COUeTaHNN U YMETh MOJIb30BaThCS UMHU.
YMethb 1osib30BaThes HopMyIoid KOMOMHATOPUKU IIPY BBIYMCICHUH BEPOSTHOCTEH

7. IlloBTOpenue. Pemenue 3aaau



3akperyieHue 3HaHWW, YMEHUN M HABBIKOB, TIOJYYEHHBIX Ha ypOKaX IO JaHHBIM TeMaM (Kypc
anreOpsl 9 kacca).

ITepeyeHb KOHTPOJIBHBIX PadoOT:

Konrtponbnas padora Nel mo teme «Dynkmus. KBagpaTHslii TpexuieH»

Kontponbnas padora No2 mo teme «KBanpaTtuduHas ¢yHKIIHS

Kontponbnas padora Ne3 1o teme «YpaBHEHHUSI M HEPABEHCTBA C OJTHOW NIEPEMEHHOI»

KonrtponbHas pabora Ned o teme «YpaBHEHUSI U HEPABEHCTBA C ABYMS IIEPEMEHHBIMM
Kontponbnas padora NS o treme «Apupmernyeckast Iporpeccus»
Kontponbnas padora Ne6 1o teme «I eomeTpryueckast mporpeccus»
Kontponbnas padora Ne7 1o teme «1eMeHThl KOMOMHATOPUKU M TEOPUH BEPOSTHOCTEW»

TemaTtuueckoe IJIAaHUPOBAHUEC

7 xmacc
Ne KonuuyecTBo | B TOM 4ncie
Pa3nesnbl, TeMbI
n/n 4acoB KP
1 Beipaxkenus. Toxnectsa. YpaBHeHusI. 19 2
2 OyHKIMH 11 1
3 CrerneHb ¢ HATypaJIbHBIM MTOKA3aTeIeM 12 1
4 MHoOrouIeHBI 19 2
5 @DopMyJIbl COKPAEHHOTO YMHOXKEHUS 19 2
6 CucremMpl TMHENHBIX YpaBHEHUN 15 1
7 Hrtorosoe noBropeHne 7
Hroro: 102 9
8 KJacc
Ne | Tema pa3znena KonunuectBo KontponbHbie
4acoB MO MO | paboThI
porpamMme
IToBTOpEeHME 2 -
1 PanmonansHbie 1pobu 27 2
2 KBanparusie kopHU 19 2




3 KBanparusie ypaBHEHUS 20 2
4 Hepasenctpa 20 2
5 CremmeHp ¢ LeNbIM  IOKazareneM.  OiaeMeHtsl | 10 1
CTAaTHCTUKH
6 IToBTOpEeHNE 4 -
Utoro 102 9
9 kiacc
Ne KoymmuectBo | B TOM yucne
Pazgensl, TeMbI
n/n 4acoB KP
1 KBagparuunast pyHKIuUS + OBTOPEHHE 27 2
2 VYpaBHEHUs U HEPABEHCTBA C OJHOM MEPEMEHHON 13 1
3 YpaBHEHUs 1 HEPABEHCTBA C IBYMs IEPEMEHHBIMU 15 1
4 Apudmerrdeckas 1 TeOMETPUIECKas TPOTPECCUU 16 2
5 DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTU 12 1
6 HToroBoe moBTopeHue 19 -
Uroro: 102 7




