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1.IIOACHUTEJIBHAA 3AITMCKA

YpoBeHb 00pa3oBaHUs: 0CHO8HOE 00Ouee 0Opazo6anue
Tun nporpaMMmeL: Oazo6asi npocpamma 1o MaTeMaTUKe
Cpok peanu3zaiuu padoueit mporpamMmsl - 3 rojia

Pabouass mporpamma Mo mareMaTuke cocTaBlieHa Ha ocHOBe DyHIaMEHTaIbHOTO sapa
colepkaHusi o0miero o0pa3oBaHus, Ha OCHOBE COOpHUKAa pPabOUMX MporpamMm JUist
0011e00pa3oBaTeNbHBIX yUpeKIeHUH «MaTtemaTuka» 7-9Ki1. OCHOBHOTO OOIIEro 0O0pa3oBaHHS
noj penaknueid KO.H.MakapsiueBa U IpuMepHOro TeMaTudeckoro mianuposanus no YMK T.A.
BypmuctpoBoii. M3parensctBo «IIpocBemenue», 2014 wu cooTBeTcTBYeT TpeOOBaHUSIMU
@denepalibHOTO  TOCYJApPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHIAapTa OCHOBHOTO  OOIIEro
obpazoBanus (PI'OC O0O0).

Jis peanmu3zanuu JAHHOW MPOTPaMMbl HMCIOJB3YIOTCS YUeOHHKH, BKIIOYEHHBIE B
[lepeuenr y4eOHMKOB, PEKOMEHIOBAaHHBIX JUIS  HCIIOJB30BaHHUS B  00pa30BaTEIbHBIX
yupexaenusx PO na 2017-2018 rr. u cootBeTcTBytomux TpedoBanusim GI'OC:

e Aunrebpa 7 xiacc: y4e0. s 00meo0pa3oBaTeNbHBIX OpraHU3auil ¢ MPHUIIOKEHUEM
Ha 3nekTpoHHoM Hocutene / [FO. H. Makaperues, H. I'. Munmiok, K. WM. Henikosa,
C. b. CyBoposa]; nox pen. C. A. TensikoBckoro. — 3 — e u3a. — M.: [Ipocsemienue,
2014.
e AunreOpa 8 kimacc: yueb.yist odmeoopasosar. yupexaenuit /[H0. H. Makaperues, H.
I'. Munmrok, K. M. Hemkos, C.b. CyBoposa]; mog pea. C. A. TenskoBckoro. — 18 —
e uzn.- M.: IlpocBemenue, 2014
e Anrebpa 9 kmacc: yue0.11s o6meoopasosar. yupexaenuit / [HO. H. Makapsbiues, H.
I'. Munmgiok, K. U. Hemkosa, C. b. CyBopoBa]; mox pea. C. A. Tenskosckoro. — 18
— e u3a. — M.: IIpocsemienue, 2014
HNannass nporpamma wucnonb3yerca ani YMK Makapeiues 0. H. u ap. yTBepKIeHHBIM
@denepalbHBIM MEpeUYHEM yUeOHHKOB. [[1s1 u3yueHHs Kypca peKOMEHAYeTCs KJIacCHO-ypOuHas
CHCTEMA C MCMOJIb30BAaHUEM Pa3IMUHBIX TEXHOJIOTHH, (GOpM, METOI0B O0OyUEHUSI.

CormacHo y"le6HOMy IJIaHYy Ha U3Y4YCHUC MATCMATUKHU OTBOJAUTCA:

Kaacc KoJymyecTBO 4acoB B roj KosmyecTBO y4eOHBIX 4aCOB B HeleJ 110
7 102 3
8 102 3
9 99 3
HUTOIroO 303

Vueonsnii mman MOY Hwkneskymkuackorr OOIIl npemycmaTpuBaeT eXerogHyro
KOPPEKTUPOBKY KOJIMYECTBA YaCOB, OTBOJAMMBIX HA U3y4YEHHUE MATEMATUKH, COTVIACHO FOJI0BOMY
KaJICHIapHOMY yuyeOHOMY rpadukKy.

TemaTnyeckoe TIaHMPOBAaHKE NpeaMeTa « Maremarnka» Mo KakJI0My KJIacCy BXOJSAT B
CTPYKTYpY AaHHON paboyeil mporpaMMsl.

KanennapHo — Temarnmyeckoe IUIaHMpOBaHME MNpeamera «MaTemaTuka» MO KaXIoMy
KJIacCy BXOJUT B CTPYKTYpPY AaHHOU paboueil mporpamMMbl B BUZE MPUIIOKESHUH:

1. KTII mns 7 xnacca (npuoxenue Ne 1)

2. KTII ans 8 xinacca (npusoxenue Ne 2)

3. KTII ngnsa 9 knacca (mpuitoxkerue Ne 3)




2.COOEPKAHHUE KYPCA AJI'EBPBI B 7 -9 KJNIACCAX
APUDOMETHUKA

Panuonanbublie uncia. Pacuimpenne MHOXKECTBA HATYPAIbHBIX YUCEIT IO MHOKECTBA
LenbiX. MHOKECTBA 1IEJIBIX YHMCENl 10 MHOYKECTBA pallMOHAIBHBIX. PallioHanbHOE YMCIIO KaK
OTHOLLIEHHE M N , TJIe T — LEJ0€ YUCIO, N — HaTypaibHOE. CTENEHb C LIEJIBIM IIOKA3aTEIEM.
HericrButenbHbie uncna. KBagpaTHbeiii KopeHb U3 uncia. KopeHb TpeThel CTeneHu. 3anuch
KOpHEH ¢ MOMOIIbIO CTETIeHHU ¢ APOOHBIM Moka3zareseM. [loHsaTre 06 uppanroHaIbHOM YHKCIIe.
HppaumoHaIbHOCT YMCIIA U HECOU3MEPUMOCTh CTOPOHBI M IMaroHaJId KBaapara. JleciTuuHble
MPUOIKEHUS UPPAIMOHATIBHBIX Yrcel. MHOXKECTBO IEHCTBUTEIBHBIX YUCEIT; IPEICTABICHUE
JEHCTBUTENBHBIX UM CENl 0ECKOHEUHBIMU JACCATUYHBIMU AP0oOsiMu. CpaBHEHUE ACHUCTBUTEIHHBIX
yucen. Koopaunartnas npsimas. M300pakenre uncen ToukaMu KOOPAUHATHOW MIPSIMOIA.
YucnoBble MPOMEKYTKH.

N3mepenus, npudaukeHus, oueHkn. Pazmepsl 00bEKTOB OKpYKAIOLIEro Mupa (0T
AJIEMEHTAPHBIX YacTHUll 10 BeceneHHol), IUTeTsHOCTh MPOIIECCOB B OKPYXKAIOIIIEM MUPE.
Brigenenue MHOXKUTEINSE — CTETNICHH JECATH B 3anucH yucina. [Ipubmmkénnoe 3HaueHue
BEJIMYUHBI, TOUHOCTH MpUOIMmkenus. [Ipukuaka u oreHKa pe3yibTaToB BHIYHCICHUH.

AJI'EBPA

Auaredpanyeckue BbIpaskeHMsl. byKBeHHbIE BbIpa)XKEHUS (BBIPAYKEHUS C IEPEMEHHBIMU ).
UucnoBoe 3HaueHHEe OYKBEHHOT'O BbIpaxkeHHs. [{omycTrMble 3HaUeHNS IEPEMEHHBIX.
[ToncranoBka BeIpakeHUI BMeCTO nepeMeHHbIX. [IpeoOpazoBaHne OyKBEHHBIX BbIpAaXKEHHUH Ha
OCHOBE CBOMCTB apu(mMeTHueckux eicTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHHH. Tox1ecTBO.
CreneHsb ¢ HaTypalIbHBIM [TOKa3aTesneM U e€ cBoiicTBa. OHOWIEHBl U MHOTOUIeHbl. CTeneHb
MHorouseHa. Clio)keHHe, BBIYUTaHUE, YMHOKEHHE MHOTOWIeHOB. DOpMYyJIbl COKpPAIIEHHOTO
YMHOKEHUS: KBaJ[paT CyMMBbI U KBaJipaT pa3HocTH. PopMysia pa3HOCTH KBaJpaToB.
IIpeoOpa3oBaHue 11€70T0 BBIpaKEHHUsI B MHOTOwWIeH. Pa3noskeHre MHOIOWIEHOB Ha MHOKUTEIH.
MHorowieHsl ¢ oqHoM nepeMeHHoil. Kopenb MHOorowiena. KBagpaTHelil TpEXUIICH; pa3ioKeHUE
KBaJIpaTHOTO TpEXWIEHAa HA MHOXKUTENU. Anredpandeckas 1poOb. OCHOBHOE CBOMCTBO
anredpandeckoi qpoou. CrnoxxeHue, BBIMUTAHUE, YMHOXKEHUE, JIeJICHUE anre0panuecKux
npob6eii. CterneHsp ¢ LeNbIM [T0Ka3aTeaeM U e€ cBoicTBa. PalimoHanbHble BEIpaXEHUS U UX
npeoOpa3oBanus. JlokazarenbcTBo ToxaecTB. KBagpaTHbie kopHH. CBOMCTBA apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U UX MPUMEHEHHE K PeoOpPa30BaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIYHCIICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ oiHOM nepemeHHoi. Kopenb ypaBHenus. CBoiicTBa
YHUCJIOBBIX PABEHCTB. PaBHOCHIBHOCTH ypaBHEeHMM. JIuHeliHoe ypaBHeHHe. KBagpaTtHoe
ypaBHeHHUe: (popMyIia KOpHEl KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Pemmenne ypaBueHui,
CBOJSIIMXCS K JINHEWHBIM U KBaApaTHbIM. [IprMepsl permenus ypaBHEHHM TPETbe U 4eTBEPTOM

ctenieHell. Pemenne qpoOHO-pallMOHANBHBIX YPaBHEHUH. Y paBHEHUE C IBYMs IEpEMEHHBIMU.
JluneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMH, IPUMEPHI PEIICHNS YPaBHEHUH B II€JIbIX YUCIIAX.
Cucrema ypaBHEHUH € IByMs IEPEMEHHBIMHU. PaBHOCUIBHOCTH cucTeM. CHUCTEMBI ABYX
JMHEHHBIX ypaBHEHUH C IByMs IIEpEMEHHBIMH; PEIlIEHUE TOJJICTAHOBKON U CIOKEHHEM.
[Tpumepsl penieHnst CUCTEM HEJIMHEHHBIX YPABHEHHU C ABYMS IIepeMeHHbIMU. Pemenue



TEKCTOBBIX 33/1a4 ajaredpandeckuM crnocobom. [lexkapToBbl KOOPAUHATHI HA MFIOCKOCTH.
I'paduueckas nuHTEpHIpETAIUS YpaBHEHUS C ABYMS IIepeMEeHHBIMU. | 'paduk auHelHOTO
ypaBHEHHUS C ABYMS IEPEMEHHBIMU; YTIIOBOM KOA(PPHUIIMEHT MPSIMOH; yCIOBUE MApaIeIbHOCTH
npsMbIX. ['paduku mpocTeimmx HeMMHEWHBIX YpaBHEHHIA: Tapadoiia, rumnep0osia, OKpyKHOCTb.
I'paduueckas uHTEpHpeTALUs CUCTEM YPaBHEHUH C ABYMS IEPEMEHHBIMH.

HepaBencrBa. HucnoBble HepaBeHCTBA U UX CBOMcTBAa. HepaBeHCTBO ¢ ogHOM
nepeMeHHou. PaBHOCHIILHOCTh HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM.
KBanparhsle HepaBeHcTBA. CHCTEMBI HEPABEHCTB € OJIHOM ITEPEMEHHOM.

OYHKIIUU

OcHoBHbIe MOHATHSA. 3aBUCUMOCTH Mex 1y BenuunHamu. [lonstue pynkuuu. Obnactb
orpeAeNeHus] 1 MHOXeCTBO 3HadeHni QpyHkuuu. CriocoOsl 3aganus ¢pyukiun. ['paduk
¢dbysakuu. CroiicTBa GpyHKIHi, X 0TOOpaxeHue Ha rpaduke. [Ipumepsr rpadukos
3aBUCUMOCTEH, OTpaXkaroIlUX peabHbIE IPOIECCHI.

Yucaosbie pyHkuun. OyHKIUHN, OMUCHIBAIOIINE MPSIMYIO U OOPATHYIO
MIPONOPIMOHATIFHBIE 3aBUCUMOCTH, MX Tpaduku u cBoricTBa. JInneiHas GpyHkius, e€ rpaduk u
cBoricTBa. KBagparuunas ¢pynkuus, e€ rpapuk u cBoiictBa. CTerneHHbIe (YHKINU C
HATypaJbHBIMU TIOKa3aTeNsIMU 2 U 3, UX rpaduKu U CBOWCTBA. UNCIIOBBIE TOCIIEA0BATEILHOCTH.
[ToHsITHE YNCIIOBOI MOCIENOBATENBLHOCTH. 3aJaHUE T10CIIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmyoit u popmyioii N-ro wieHa. ApudmMeTrnueckas 1 reoMeTpudecKas Mporpeccuu.

®opMyJbl N-Tro WieHa apuPpMETHUECKON 1 TeOMETPUUECKON MPOrpeCcCcHil, CyMMbI IEPBBIX N-X
yjieHOB. M300paskeHne uieHoB apu(pMeTHYECKON U T€OMETPUUYECKON MTPOrpeccuii TOUKaMu
KOOPJIMHATHOM MIOCKOCTH. JINHEMHBIN U SKCIOHEHIMANbHBIN pocT. ClI0KHbBIE IPOLEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucarenbHasi craTucTuKa. [IpecTaBienue JaHHBIX B BUJE TaOJUL, Uarpamm,
rpadukoB. CiyyaiiHas u3MeHYMBOCTh. CTaTUCTHUECKHUE XapaKTEPUCTUKU HAOOpa JaHHBIX:
cpeaHee apupMeTniecKoe, MeiaHa, HanboblIee 1 HauMEeHbIIIee 3HaUeHUs, pa3Max.
IIpencraBneHue o BHIOOPOYHOM HCCIIEIOBAHUU.

CiyuaiiHble cOOBITHSI U BEPOSAITHOCTD. [[0HATHE O CyyalilHOM ONBITE U CIIy4YalHOM
coOprTuu. YacroTa ciryqaitHoro coObiTust. CTaTUCTHYECKUHN TTOAXO K TIOHSTHIO
BEpPOSITHOCTH. BEepoATHOCTH TPOTHUBOIIOIOKHBIX COObITHI. HezaBrucumbIie COOBITHS.
YMHOKEHUE BeposiTHOCTe!. JJocToBepHbIE M HEBO3MOKHbIE COOBITHS. PABHOBO3MOKHOCTh
COOBITHIA.

Kitaccnueckoe onpenenenue BEpOATHOCTH.

Komo0unaropuka. Permenre KoMOMHATOPHBIX 337249 IEpeOOpPOM BapHaHTOB.
Komb6unaroproe npasuino ymMHokeHus. [lepecTaHoBKY U dakTopua.

TeopeTHK0-MHOKeCTBEHHbIE MOHATHSI. MHOXECTBO, JIEMEHT MHOXKECTBA. 3ajaHNe
MHOECTB NIEPEUNUCICHUEM 3IEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHAapTHbIE
0003HaYCHHSI YHCTIOBBIX MHOXKECTB. [lycTOoe MHOXECTBO U ero o0o3HaueHue. [loaMHOKeCTBO.



OObenuHEHNE U TIEPECEYCHIE MHOKECTB, Pa3HOCTh MHOKECTB. MIITIOCTpanust OTHOIICHHIA
MEXTy MHOKECTBAMU C IIOMOIIbIO Auarpamm Ditiiepa — Benna.

JeMeHTHI Joruku. Iloasarue o PaBHOCHUJIIBHOCTH, CJIICIOBAHUU, YHOTp€6J'IeHI/I€
JIOTMYCCKHX CBA30K €CJIH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ac, JIOTHYCCKUEC CBA3KU U, UIIHU.

3.IINTAHUPYEMBIE PE3YJIbTATBI U3YUYEHUS KYPCA AJITEGPbI
B7-9 KIIACCAX

[IporpaMma  oOecneunBaeT  JOCTM)KEHHE  CIEAYIOLIUMX  PE3yJIbTaTOB  OCBOEHUS
00pa3oBaTeNnbHON IPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs:

JIMYHOCTHBIE:
1) chopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
oOyJaromuxcsi K caMOpa3BUTHIO U CaMOOOPa30BaHHMIO HA OCHOBE MOTHBAIMM K OOYYEHHIO U
MO3HAHUIO, BHIOOPY JasibHElIIero oopa3oBanus Ha 0a3e OPUEHTUPOBKH B MHUpeE npodeccuii u
npodeccHOHANBHBIX ~ MPEANOYTeHUH,  OCO3HAHHOMY  TIOCTPOCHUIO  HHJAWBHUIYaJTbHOU
00pa3oBaTeNbHON TPACKTOPUH C YIETOM YCTOWYHMBBIX TO3HABATEIBHBIX HHTEPECOB;
2) chOpPMHUPOBAHHOCTh MEIOCTHOIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH;
3) chopMUPOBAHHOCTH KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOINECHHU U COTPYJHHYECTBE CO
CBEpCTHMKAaMM, CTApIIMMHU U MJIAIIMMH, B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOU, yueOHO-
UCCIIEIOBATENbCKOM, TBOPYECKON U APYTUX BUJAX JIEATEIBHOCTH;
4) yMeHHe SICHO, TOYHO, IPaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW W THCHMEHHOW pEYH,
MMOHMMATh CMBICH TTOCTABJICHHOH 3a/1auM, BBICTPAWBaTh apTyMEHTAIIHIO, TPUBOAUTH PUMEPHI U
KOHTPIIPUMEDHI;
5) mpeacTaBicHHE O MaTEeMAaTHYECKON HayKe Kak cdepe 4eT0BeYeCKOi AesITeIbHOCTH, 00 dTamax
e€ pa3BUTHsI, 0 €€ 3HAYMMOCTH ISl Pa3BUTHS [IUBIIIN3AIUH;
6) KPUTUYHOCTH MBIIUICHUS, YMEHHE PACIO3HABATh JOTMYSCKA HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJINYATh TUIIOTE3Y OT (PaKTa;
7) KpeaTHBHOCTb MBIIUICHUS, WHUIIMATHBA, HAXOMYMBOCTh, AKTUBHOCTh TP PEIICHUU
anre0pandecKux 3a1ad;
8) yMeHHe KOHTPOJIMPOBATh MPOIECC U PE3YJIbTAT YUeOHOW MaTeMAaTHYECKOM IeATETbHOCTH;
9) croCoOHOCTH K SMOIMOHATILHOMY BOCIIPUSATHIO MATEMAaTHUECKHX 0OBEKTOB, 33/1a4, PEIICHHH,
pacCyKJIeHHM.

MeTanpeaMeTHbIe:
1) yMeHHe CaMOCTOSITEIbHO IUJIAHHPOBATh AallbTEPHATHBHBIC IIyTH JOCTH)KEHHUS IIEIIEH,
OCO3HAaHHO BBIOMpATh Hanbosee dG(HeKTUBHBIE CIIOCOOBI pEIeHNs YUeOHBIX M MMO3HABATEIHHBIX
3a71ad4;
2) yMEHHE OCYLIECTBISATh KOHTPOJIb MO Pe3yJbTaTy W MO CIOCOOy NEHCTBHsS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHUS W BHOCUTHh HEOOXOIUMbIC KOPPCKTHUBHI,
3) yMeHHME aJeKBaTHO OICHHBATh MPABMIBHOCTh HMJIM OIIHOOYHOCTH BBIMIOJHEHUS Y4eOHOMH
3a/a4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ pelICHUS;
4) OCO3HAHHOC BIIAJICHUE JIOTUYCCKUMHU [EHCTBUSAMHU ONPEACICHHUS TOHSATHH, 0000IIeHus,

YCTAQHOBJICHHSI aHAJIOTUH, KJIaCCH(HUKAIIMA HA OCHOBE CaMOCTOSATEIBHOTO BBIOOpa OCHOBAaHUH M
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KPUTEPUEB, YCTAHOBJIEHUS POJOBHUIOBBIX CBS3EH;

5) yMeHHe ycTaHaBIMBATh IPUYMHHO-CIICJICTBCHHBIC CBSI3U; CTPOUTH JIOTHYECKOE PACCYKACHUE,
YMO3aKJII0ueHHEe (MHIYKTUBHOE, JI€TYKTUBHOE U 110 aHAJIOTUH) U BBIBOJbL;

6) ymeHue co3aaBaTh, NMPHUMEHATH W MPEOOPa30BHIBATH 3HAKOBOCHMBOJIMYCCKHE CPEICTBA,
MOZCIIM U CXEMBbI IUI PCIICHUA y‘-Ie6HbIX U IIO3HaBaTCIbHBIX 3a1a4,

7) yMeHHE OPraHU30BbIBaTh YICOHOE COTPYAHUYCCTBO M COBMECTHYIO JICATCILHOCTD C YIUTEICM
U CBEPCTHHKAMHU: OIPENENATh IIeNI, paclpeieicHne (QYHKIUHA ¥ pOJeld yYaCTHUKOB,
B3aMMOJICHCTBUE W OOIIME CHocoObl paboThl; yMEHHE paboTarh B TPYIINE: HAXOIUTh OOIIee
pelieHre W paspeniarb KOH(QJIMKTHI HAa OCHOBE COTJIACOBAHHS MO3WIMHA M y4€Ta WHTEPECOB;
ciymarh naptaépa; popMyarpoBarhk, apryMeHTHPOBATh U OTCTAMBATh CBOE MHEHHUE;

8) chopMupOBaHHOCTh Yy4E€OHONH ¥ OOIIEMOIF30BATEALCKOW KOMIIETEHTHOCTH B 00JAcTH
UCIOJIb30BaHUS MH)OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHosoruit (MKT-komnereHTHOCTH);

9) mepBoHAYANIbHBIC IPEICTABICHHS 00 UACSX U O METO/IaX MaTeMaTHKU KaK 00 yHHBEPCAIbHOM
A3bIKE HAYKU U TEXHUKH, O CPEACTBE MOACIUPOBAHUS SIBIICHUM U ITPOLIECCOB;

10) ymeHHe BHICTh MaTEMAaTHYECKYIO 33aJady B KOHTEKCTE MPOOJIEMHOW CHUTYyallUH B JPYTHX
JUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

11) ymMeHue HaXOOUTh B Pa3IMYHBIX MCTOYHHMKAX WH(OpMAINIO, HECOOXOIUMYO ISl PELICHUS
MaTeMaTHYeCKUX HpoOjeM, U MPEeACTaBIATh €€ B MOHATHOW (opMme; NPUHUMATH pEIICHUE B
YCIIOBHSIX HETIOJTHON M M30BITOYHON, TOYHOH M BEPOSTHOCTHOW MH(POPMALINH;

12) ymeHue NMOHMMATh W HCIOJB30BaTh MATEMAaTHYECKUE CPEICTBA HATJISIHOCTH (PUCYHKH,
YepTEeXH, CXEMBI U Jp.) JUIsl WILTOCTPALUU, HHTEPIPETALluH, apryMEHTAlUH;

13) ymeHuMe BBIIBUTaTh TUIIOTE3bI IPH PEHICHUH YICOHBIX 33/1a4 U IIOHUMAaTh HEOOXOAMMOCTh UX
IIPOBEPKH;

14) ymeHue NpPUMEHSTh HWHIYKTHBHBIE M JICAYKTHBHBIE CIIOCOOBI pAacCyXICHHUIl, BUICThH
pa3NUYHbIC CTPATErUu PeLeHUs 3ajay;

15) mNOHUMAaHWE CYNIHOCTH QJITOPUTMUYECKUX MpPEANUCAHUI M yMEHHE JCHCTBOBaTh B
COOTBETCTBHUH C PEJIOKEHHBIM aJITOPUTMOM;

16) ymeHHe CaMOCTOSTENbHO CTAaBHTH LM, BBIOUPATh M CO3/IaBaTh AITOPUTMBI JUIS PELICHHS
y4eOHBIX MaTeMaTHYECKUX MPoOIIeM;

17) ymeHHe TUIAHHPOBATh U OCYILIECTBISITH JACSITEILHOCTh, HAMPABICHHYIO HAa PEIICHUE 3a1ad
HCCIIEIOBATENLCKOIO XapaKkTepa.

ITenmeTHBIE pe3yabTaThI

Yuciia ¥ BLIYHCIEHUS

BoimonHsATe, coderas YCTHbIE W IHCbMEHHblE NPHEMBI, apupMETHUYEeCKHe AEHCTBUS C
palroHaTBLHBIMHU YHCIIAMHU.

HaxonuTh 3HAYEHUS YMCIIOBBIX BBIPAKCHHU, TMPUMEHITH Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAYCHUU JPOOHBIX BBIPAKEHHM, COICPIKAIIMX OOBIKHOBCHHBIC W JCCATUYHBIC
Ipoou.

[lepexoauTh OT OJJHOM (HOPMBI 3aMKUCH YHCEN K APYroi (IpeoOpa3oBbIBATh NECATUYHYIO APOOh B
OOBIKHOBEHHYI0, OOBIKHOBCHHYIO B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEYHYIO JECATHYHYIO
IpoOBb).

CpaBHI/IBaTI) H YIIOPAAOYMBATE pallMOHAJIBHBIC YKUCIIA. OprrHHTB qycia. BEITOIHATE IMIPUKUIKY
U OICHKY pe3yJibTaTa BBIYMCICHH, OICHKY 3HAYCHUI YHCIOBBIX BBIPAKEHHA. BBIMOIHATH
HeﬁCTBHﬂ CO CTCIICHAMU C HATYpPaJIbHBIMU IMOKA3aTCIAMM.

HpI/IMeH}ITB MNPpU3HAKHU JCIUMOCTHU, PA3JIOKCHUC HAa MHOXHUTCIN HATYPAJIbHBIX YHUCCIL. Pemrate
MPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4u, CBsI3aHHBIC C OTHOIIICHHUEM BCJ’II/I‘II/Ié'I,



IIPONOPLIMOHAIBHOCTBIO BEJIMYHH, NPOLIEHTaMHU, HHTEPIPETUPOBATh PE3YJIbTAThl PELIECHUS 3a/1a4
C Y4€TOM OTpaHUYCHHUH, CBA3AHHBIX CO CBOMCTBAMH PAaCCMAaTPUBAEMBIX OOBEKTOB.
AsireOpanveckue BbIpasKeHU sl

Hcnonp3oBaTh anreOpandecKkyrd TEPMUHOJOTHIO W CHUMBOJHUKY, NPUMEHATH €€ B Ipolecce
OCBOCHHUSA y4eOHOT0 MaTepuania.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPRKEHUHW MpU 33JaHHBIX 3HAYCHUSX IIEPEMEHHBIX.
BoimonuATe mpeoOpa3oBaHUs IIETIOT0 BBIPAKEHUS B MHOTOWICH MPHBEICHHEM MMOJIO0OHBIX
cllaraéMblX, paCKpbITUEM CKOOOK.

BrimonaaTs YMHOXCHHUE OJJHOYJICHA HA MHOI'OYICH U MHOI'O4JICHAa HAa MHOT'OYJICH, ITPUMCHSATH

(dopMyIIBl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3yioKEHUE MHOTOWIEHOB Ha MHOXHTENIU C MOMOIIbIO BBIHECEHUS 32 CKOOKH
O0IIEro MHOXHTENsS,, TPYNIUPOBKU CJIAraeMblX, NPUMEHEHUs (OPMYJbl COKpAIIEHHOTO
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsI MHOTOUWIEHOB JUIsl PEIICHUs Pa3IMYHbIX 33Ja4 U3 MaTeMAaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON IMPAKTUKH.

Hcnonp30BaTh CBOWCTBAa CTENEHEW C HaTypalbHBIMU IOKa3aTeNsIMU JJis MpeoOpa3oBaHUs
BBIPQ)KCHUI. Y PAaBHEHUsS] M HEPABEHCTBA

Pemate nmHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOW, NPHUMEHsA IIpaBuiIa Iepexona oT
HCXOJIHOTO YPABHEHUS K PABHOCHIBHOMY EMY.

IIpoBepsTH, SIBIAETCS JIM YUCIO KOPHEM YPABHEHUS.

[IpumensTs rpaduyeckue METOAbl MpPU pEHICHUM JHWHEWHBIX YpaBHEHHMH M HUX CHUCTEM.
[TonOuparhs mpumepsl map YHUCElN, SBISIOLIMXCS PEUICHHEM JMHEHHOrOo YpaBHEHHS C JABYMS
IIEPEMEHHBIMHU.

Crpouth B KOOPAMHATHON IJIOCKOCTU TpaUK JIMHEHHOTO ypaBHEHUS C JBYMS IEPEMEHHBIMU,
M0JIb3YACh IpaUKOM, IPUBOJIUTH IPUMEPHI PEILICHUS] YPaBHEHUS.

Pemarp cuctembl [BYX JIMHEHHBIX YPAaBHEHMM C JByMsl II€PEMEHHBIMH, B TOM 4HCIE
rpapuyecKu.

CocTaBnaTh M peuaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX YpPaBHEHUU IO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/1a4H NOJYYEHHBIA PE3yJIbTar.
DOyHKIUHT

N3o0paxkath Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAHHATaM,
Jy4u, OTPE3KH, MHTEpBaJbl, 3allMCHIBATh YUCIIOBBIE MPOMEXKYTKH Ha aureOpandyeckoM s3bIKe.
OTMeyaTh B KOOPJIMHATHOM IUIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH Tpaduku
JTMHEUHBIX (PYHKITHA.

Crpouts rpaduk QpyHkmu y = [X|. OnuceiBaTh ¢ TOMOIIBIO (PYHKITUN H3BECTHBIE 3aBUCHMOCTH
MEXIy BEIMYUHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, L€Ha, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOIUTENLHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTp 3HaueHue ¢yHKUMU MO 3HaueHHIO e€ aprymeHTa. [loHnmarh rpadudeckuii crnocod
NpPEJCTaBICHU U aHalnW3a WH(GOpMAIMM, U3BJIEKaTb U HMHTEPHPETUPOBATh HH(OPMAIMIO M3
rpaduKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH.

Yuciia 1 BLIYUCJICHUA

Hcmons30BaTh HaYaIbLHBIC IpEACTABJICHUA O MHOKCCTBE JIGP'ICTBI/ITGHBHLIX YUCCIT JIs1 CPAaBHCHUAA,
OKpYTJICHUA " BBIHHCHGHHﬁ, I/1306pa)KaTb ﬂCfICTBHTGHLHBIC qyucCjia TOYKaMH Ha KOOp,[[I/IHaTHOf/’I

IPSIMOM. ;



[IpuMeHsSTh TOHATHE apU(PMETHYECKOrO KBAJAPAaTHOTO KOPHS, HAXOAWUTh KBAJpPaTHBIC KOPHH,
UCTIONB3YS TPH HEOOXOAMMOCTH KaJbKYISATOpP, BBINOJIHATH MPEOOPa3OBaHUS BBIPAKEHUH,
COZEpKAIIMX KBAIPATHBIE KOPHU, UCIIOJIb3Yys CBOKMCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX JpoOeill U creneHeit
grcna 10.

Anredpanyeckue BbIpasKeHUsI

[TpuMeHSITh MOHATHE CTENIEHU C [EIBIM MTOKA3aTeJIeM, BBITIOIHATH MPeoOpa30oBaHus BRIPAXKCHUN,
COJZIEpXKAIINX CTENEHHU C LEJbIM IT0KA3aTEIEM.

BBINOTHATE TOXJIECTBEHHBIE MPEOOpa30BaHUS PallMOHAIBHBIX BBIPAKEHUN HA OCHOBE IMPaBUI
JEHCTBUI HaJl MHOTOYWJICHAMH U alIre0panyecKuMu ApoOsiMH.

PacknaapiBaTh KBagpaTHBIN TpEXWIeH HA MHOXHUTENIH. [IpuMeHaTs mpeoOpa3oBaHUs BBIPAXKEHUN
JUISL pELIEHUS] PAa3JIMYHbIX 3a]1a4 U3 MaTEMATUKH, CMEXHBIX MPEIMETOB, U3 PEATIbHON MPAKTHKH.
YpaBHeHHS U HEPABEHCTBA

Pewmate nuHeliHble, KBaJlpaTHbIE YPAaBHEHMS U PALMOHAJIbHBIE YPaBHEHUS, CBOISIIMECS K HUM,
CHUCTEMBI IBYX YPAaBHEHUU C JBYMS IEPEMEHHBIMU.

[IpoBonuTh mnpocTEWIIE HCCIECIOBAHUS YpPAaBHEHUH M CUCTEM YpPaBHEHMI, B TOM YHCIE C
MpPUMEHEHHEM rpa@uuecKux MpeAcTaBleHui (ycTaHaBINBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH PELICHUS, €CIIH UMEET, TO

CKOJIBKO, U TIpOUee).

[TepexoauTh OT COBECHOW (OPMYIHMPOBKH 33/a4 K €€ anreOpandeckoil MOJAEIH C MOMOIIBIO
COCTaBJICHUS] YpaBHEHHS WJIM CHUCTEMbl YpaBHEHUM, HHTEPIPETHUPOBATbL B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOJTY4YECHHBIN pe3yibTar.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB /IS CPAaBHEHHs, OIICHKH, pElaTh JMHEWHBIC
HEpaBEHCTBA C OJHOM TIEPEMEHHOM M WX CHCTEMBI, JaBaTh TIpadUUIECKyl0 HILTIOCTPAIIUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKIUH
[ToHnMaTh ¥ WCMONB30BaTh (YHKIMOHAJIBHBIE TOHSATHS M S3bIK (TEPMHUHBI, CHUMBOJIHYECKUE
0003HAYCHHS), OTIPEICIATh 3HaUeHHe (DYHKIUU 110 3HAYCHUIO apryMEHTa, ONPENeNIsITh CBOMCTBA
¢bynkm no e€ rpadguky. CTpouTh rpadMKy dIeMEHTapHBIX QYHKIUN BUa: Yy =R X, Y =X 2,y
=x 3, y =, ¥ = |x|, onuceIBaTh CBOMCTBA YMCIOBOM BYHKIHHK 1O 68 TpaduKy.
Yucsia v BBIYHCIEHUS
CpaBHHMBaTh H YIOPSIOYMBATH pAIMOHANBHBIE W HWpPpAIMOHAIBHBIE 4YHCIA. BBIMONHATH
apupMeTHyecCKue NEHCTBHS C palMOHAJbHBIMU YHCIAaMH, COYeTass yCTHble W MUCbMEHHBIE
NPUEMBI, BBITTOJIHATH BBIYUCICHHUS C UPPALMOHATBHBIMU YHCIaMHU.
HaxonuTe 3HaueHUs cTeneHeW C IEeJIbIMH IOKa3aTelsIMU U KOpPHEH, BBIUUCIATH 3HAUYEHUS
YHCIIOBBIX BBIPAKCHHH.
OKpyrasaTh JeWCTBUTENbHBIE YHUCIA, BBIMOJHATh NMPHUKUAKY pe3yibTaTa BBIYMCICHUH, OICHKY
YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHd U HEPAaBeHCTBA
Pemate svHEWHBIE M KBaJpaTHbIC YPaBHEHHUs, YPAaBHEHUS, CBOIAIIMECS K HUM, IPOCTEHIINE

IpoOHO-pallMOHATIbHBIE YPAaBHEHHUSL.
Pemate cuctemMbl JBYX JIMHEHHBIX YpPaBHEHWM C JABYMs IIEPEMEHHBIMH M CHCTEMBI JBYX

YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIACTCA JMHEHWHBIM. Pemars TEKCTOBBIE 3a7a4u
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anreOpandecKuM crocoOOM ¢ TOMOIIBIO COCTABICHUS! YPABHEHUS WIIM CHCTEMBI IBYX YPaBHEHH I
C IBYMsI IIEPEMEHHBIMM.

[IpoBOANTE NpPOCTEHUIIME HCCIEAOBAHUS YPAaBHEHMM M CHUCTEM YpPAaBHEHUM, B TOM YHUCIE C
pUMEHEHHEM TpadUUecKuX TIpeACTaBIeHUll (ycTaHaBIMBAaTh, MMEET JHM YpaBHEHUE WM
CUCTEMAa YPaBHEHUM PEILIECHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemare nuHeliHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXkaTh PELICHUE HEPAaBEHCTB
Ha YHCJI0BOM MPSAMOH, 3alIUCHIBATh PELICHUE C IIOMOILBIO CHMBOJIOB.

Pemath cucTeMbl JTHHEHHBIX HEPABCHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE KBAJIPATHOE
HEPaBEHCTBO, U300paXkaTh PEIICHHE CUCTEMbI HEPABCHCTB Ha YUCIIOBOM MPSIMOH, 3aIMChHIBATh
pelICHUE C TIOMOIIBI0 CUMBOJIOB. MCI01b30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHbIX 33/1a4.
DOyHKIUH
Pacrio3HaBath (GYHKIMH W3y4CHHBIX BUIOB. [l0Ka3bIBaTh CXEMATHYECKH PACIIOJIOKCHHUE Ha
KOOPJMHATHOM IIOCKOCTH rpadukoB QyHKIMIA BUna: y = #x, y =#x+b, y=#£ x,y=ax 2 +
bx +c,y=x3,y=1x, y= x| B 3aBucumMocTH 0T 3HaYeHHiI KO>(P(YHUIUEHTOB, OMICHBATH
CBOMCTBA (DYHKIUH.

CTpouTh 1 U300paXkaTh CXEMATHUECKH TPaUKH KBAJAPATHYHBIX (DYHKIIMH, OMUCHIBATH CBOWCTBA
KBaJPaTUYIHbIX (QYHKIUH 10 UX rpaduKam.

Pacro3HaBath KBaJApaTu4Hyo0 GYHKIHIO 10 (GopMysie, IPUBOIUTH MPUMEPhI KBAIPATHUHBIX
GyHKIMN U3 peanbHOH KU3HU, (PU3UKH, TEOMETPHH.

YucsioBble MOCJIEI0BATEILHOCTH M IPOTPECCHH.

Pacro3HaBath apu(pMETHUSCKYI0 ¥ TCOMETPUUYECKYIO MPOrPECCHH IMPU Pa3HBIX CHOCO0ax
3a/1aHMs. BBIMOIHATH BHIYUCICHHS C UCIIOJIB30BaHUEM (OPMYIT N-TO uieHa apupMEeTHISCKON U

r€OMETPUYECKON ITPOTPECCUM, CyMMBI ITEPBBIX N YJIEHOB.

N300pakaTh 4IE€HBI IOCIEA0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. PemiaTh
3a/la4M, CBSI3aHHBIE C YHMCIIOBBIMM IOCJIEI0OBATEIBHOCTSMH, B TOM YHCIIE 33Ja4d U3 peaabHOU
AKHU3HH (C UCIIOJIB30BaHUEM KaJIBKYIATOPA, LU(POBBIX TEXHOIOTUH).

4. TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

Ne TemaTuuyeckue pasaesibl Koa-Bo B Tom
n/n 4acoB yucie K/p
1 Bripakenus, TO)KIeCTBa, ypaBHEHUS 22 2
2 OyHKIMH 11 1
3 CreneHb ¢ HaTYpaJIbHBIM I10Ka3aTeIeEM 11 1
4 MHorousneHsl 17 2
5 DopMyITBl COKPAIIEHHOTO YMHOKECHHS 19 2
6 Cucrembl IMHEHHBIX YpaBHEHUH. 16 1
7 IToBTOpeHue Kypca 7 kiiacca 6 1
Hroro 102 10

TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC



Ne TemaTnueckue pasaesibl Koa-Bo B Tom
n/n 4acoB yuciIe K/p
1 PannonaneHeie 1poOu 23 2
2 KBaaparnpie KopHH 19 2
3 KBanpaTHble ypaBHEHUS 21 2
4 HepaBenctpa 20 2
5 Cremmednp C ILEJBIM IIOKas3arejieM. OJIEMEHTHI 11 1
CTaTUCTUKU
6 [ToBTOpEeHUE 8 1
UTOro 102 10
TEMATUYECKOE IINIAHUPOBAHMUE 9 KJIACC
Ne TemaTuuyeckue pasaesibl Koua-Bo B Tom
o\ 4acoB YHCJIEK/P
1. KBanpatuunas QyHkuus 22 2
2. | YpaBHEHHS U HEPaBEHCTBA C OJIHOM MePEMEHHON 14 1
3. | YpaBHeHHS U HEpABEHCTBA C IBYMS IEPEMEHHBIMH 17 1
4. | Apudpmernueckas U TeOMETpHUYECKas TPOTPECCUU 16 2
o. DNIeMEHThI KOMOMHATOPUKHU u TEOPUHU 13 1
BEPOATHOCTEM
6. | [loBTOopenue 17 1
Htoro 99 8
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