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MHHOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma mo anreOpe ans 7-9 KIAacCOB COCTaBJI€HAa B COOTBETCTBUHU C
TpeboBanusMu deneparbHOr0 TroCyAapCTBEHHOrO 00pa30BaTENbHOIO CTaHAApPTa OCHOBHOT'O
obmero oopazoBanus (PI'OC OOO) yrBepka€HHOrO MprKa3oM MUHUCTEPCTBA 00pa30BaHUS U
Hayku P® or 17 pexabps 2010 r. Nel897, Ha oOCHOBaHMM CIEAYIOUIMX HOPMAaTHBHBIX
JOKYMEHTOB M HAyYHO-METOJANYECKUX PEKOMEHJAIIHIA:

o @denepanbHBIM NEPEYHEM YYEOHHMKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO B
o0Opa3oBaTeNbHOM IIpollecce€ B  00pa30BaTEIbHBIX  YUPEKACHUSIX, PEATU3YIOIINX
MpOTrpaMMbI OCHOBHOT'O 00111eT0 00pa3oBaHus;

o [Iporpammoii ocHOBHOrO o0miero oOpa3zoBanus 1o anredpe 7,8,9 wmacc
aBTophl: YueObHuk A.I'. Mep3nsik, B.b. Ilononckuit, M.C. fxup. — M.: Benrana-I'pag,
2018 1

J VY4eOHBIM I1aHOM TUMHa3uH T.Bonbcka Ha 2022-2023 y4ueOHBIN TO1

. [Tonoxxennem o pabodeit mporpamme.

Pabouas nporpamma paccuntana Ha 105 gaca, 3 gaca B Hesienmto, 35 y4eOHBIX HEJIEb.

dopma opraHuzaIy y4eOHbIH 3aHATHI — YPOK (YPOK-AUCKYCCHS, YPOK MPOEKT, YPOK OTKPBITHS
HOBBIX 3HAHUH, YPOK 0OIIEMETO0JIOTHUECKON HAITPABIEHHOCTH, YPOK 0000IICHHS 1
pednexcun, mpobIeMHBIN YpOK U T.1.). @opMa paboThl Ha YpoKe — ppOHTaTbHAS, TPYIIIOBA,
WH/IMBHUyaIbHAs, TTApHASL.

TlnanupyveMble pe3viaLTAThI 00VYEeHU aJareope B 7 Kjacce

Anredpanyeckue BbIPaKeHUs

VYyanuiics HayuuTCA:
-ONepUpPOBaTh MOHATHIMH «TOXJIECTBO», «TOXKIECTBEHHOE IpPeoOpa3oBaHME», peIlaTh
3a/lauu, cojeprkalue OyKBeHHbIE TaHHbIe, padoTaTh ¢ (hopMyIaMu;
-BBINOJIHATh MPEeoOpa3oBaHUE BBIPAKEHHM, COAEpXKAIIUX CTENEHU C HaTypaJbHBIMU
[OKa3aTeNsIMU;
-BBINOJIHATh TOXJIECTBEHHBbIE MpPeoOpa3oBaHUsl pPallMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBUJI JEHCTBUN HAJl MHOTOWICHAMUY;
-BBITNOJIHATD PA3JI0KEHUE MHOTOUWJICHOB HA MHOXKHUTEIIH.
Yyamuiics oJxy4uT BO3MOXKHOCTb:
-BBINOJIHSATh MHOTIOIIArOBbIe MpeoOpa3oBaHUs paIlMOHAIBHBIX BBIPAKEHUHN, MNPUMEHSS
HIMPOKUH HAOOP CIIOCOOOB M MPUEMOB;
-IIPUMEHATh TOXIECTBEHHbIE TMpeoOpa3oBaHUs s pelleHus 3a7ad U3 Pa3InyHBIX
pa3zenoB Kypca.

YpaBHeHust

VYyamuiics Hay4duTCs:
-pelaTth JIMHENHBIE YPABHEHUS C OJJHOM IIEPEMEHHOM, CUCTEMBI BYX YPABHEHUH C IBYMs
[IEPEMEHHBIMU;



-[IOHMMAaTh YPAaBHEHUE KaK BAXHEHIIYI0 MAaTEMATHYECKYI0 MOJENb Ul OIMUCAaHUs H
U3y4eHHUs  pa3sHOOOpAa3HBIX  pPEAIbHBIX  CUTyallMid, peliaTh TEKCTOBBIE  3aqauu
aNreOpanvaeckuM METO/IOM;
-IPUMEHATH TpaprUeCcKUe MPeICTABICHUS I NCCIICAOBAHMS YPaBHEHU, UCCIIEAOBAHMS U
peLIeHus] CUCTEM YPABHEHUH C IBYMs [IEPEMEHHBIMH.
Yyamuiicst moJIy4YUT BO3MOXKHOCTb:
-OBJIAJIETh CIIEHMAIBHBIMA NPUEMAMH DPEIICHHWs YPAaBHEHUM W CHUCTEM YpPABHEHUM;
YBEpEHHO TPUMEHSTH ammapar ypaBHEHHMH JUIS pelIeHHs pa3HOOOpa3HBIX 3a7ad W3
MAaTE€MAaTHKH, CMEXHBIX IIPEAMETOB, IIPAKTHKH;
-IPUMEHATh Tpaduyeckue TPEeACTaBICHUS JUIS HCCIECIOBAaHHUS ypaBHEHHUH, CHUCTEM
ypaBHEHHIA, COAEpKaIiX OyKBEHHBIE KOI(PPHUIIHMESHTHI.
DOyHKUUHA
VYyamumiics Hay4nuTcs:
-[IOHUMaTh W UCIOJb30BaTh (YHKIUOHAJIbHBIE MOHSTHS, SI3bIK (TEPMHUHBI, CUMBOJINYECKUE
0003HaueHNU );
-CTpoUTh TpaduKy JIMHEHHOW (QYHKIUM, HCCIeA0BaTh CBOWCTBA UYMCIOBBIX (YHKIMI Ha
OCHOBE M3YYEHHUs MTOBE/ICHUS UX TPaQUKOB;
-MIOHUMAaTh (PYHKIUIO KaK BaKHEHMIIYI0 MaTeMaTUYECKYyI0 MOJENb Ui OMHCAHMsI MPOLIECCOB
U SBJICHUM OKPYXKAIOUIEr0 MHpa, MPUMEHSATh (DYHKUIMOHAJIBHBIN S3BIK JUIS ONHCAHUS U
WCCIIEIOBaHMS 3aBUCUMOCTEN MeX 1y GU3NUECKUMU BEIMUYNHAMM;
VYyanuiicst oJTy4YuT BO3MOXKHOCTb:
-IPOBOJIUTh HCCIIEJIOBAHMSI, CBSI3aHHBbIE C M3yUYEHHWEM CBOICTB (YHKIIMI, B TOM YHUCIE C
HCIIOJIb30BAHMEM KOMIIBIOTEPA; H OCHOBE IpaMKOB H3yUEHHBIX (YHKIUN CTPOUTH OoJie
cloHbIe TpaduKy (KyCOYHO-3aJJaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);
-MCTIONIb30BaTh (PYHKIMOHAIbHBIE NPEJACTABICHUS W CBOWCTBA (YHKUMH i pelieHus
MaTeMaTHYECKHX 3aJa4 U3 pa3 JIMYHBIX Pa3/IeIoB Kypca.

Conep:kaHnue y4eOHOr0 nmpeamera

Ne Pa3zngea kypca Cojep:kanue y4e0HOro pasjaesia

1 AnredOpanuyeckue Bripaxenue ¢ nepeMeHHbIMU. 3HaYEHUE BBIPAKECHUS
C IepeMEHHBIMU. J[onycTHMBbIE 3HAYEHHUSI IEPEMEHHBIX.
ToxnectBa. ToxxaecTBEeHHbIE TPEOOPA30BAHUS
anredpanvecKux BbIpakeHul. JlokazaTenbcTBO
TOXIECTB.

Crenenb ¢ HaTypaldbHBIM I1OKA3aTEIEM U €€
cBoiicTBa. OpHOUNeHbl. OIHOWIEH CTaHJaPTHOTO BUAA.
Crenens ogHOWIeHa MHOTOWIeHbl. MHOrO4/IEH
crangaptHoro Buaa. CreneHs MHOrowieHa. CioxeHue,
BBIYUTAHUE U YMHOKEHUE MHOTOWIEHOB DOpMYJIbI
COKpAIllEHHOTO YMHOXEHUS: KBapaT CyMMBbI U KBaJIpaT
Pa3HOCTHU JBYX BBIPQKEHUH, IPOU3BEACHUE Pa3HOCTU
CYMMBI JIBYX BbIpaK€HUU. Pa3noxeHnne MHOTOWIeHa Ha
MHOKHUTEIH. BeiHECeHHE 00111ero MHOKHUTENS 3a
ckoOku. Meton rpynnupoBku. PazHOCTH KBaapaToOB
IByX BbIpaxkeHUil. CyMM U pa3HOCTh KyOOB ABYX
BBIPaKCHUM.

BbIPasKeHU S

2 YpaBHeHus1 VYpaBHeHnue ¢ onHoM mnepemeHHOW. Kopenb
ypaBHeHus. PaBHocwibHble ypaBHeHUs. (CBoiicTBa




YpPaBHEHUI C OJHOW IEPEMEHHON. YPaBHEHUE Kak
MaTE€MaTH4YeCKasi MOJIEIb PEAIBHON CUTYyalUH.

JIuneiiHoe ypaBHeHue. PanmoHanbHbIE YpaBHEHUS.
Pemienne panuoHAIBHBIX ypPAaBHEHUM, CBOIAILUXCS K
JMHEHHBIM. PellleHne TEeKCTOBBIX 3aJad C ITOMOIIBIO
palMOHAIBHBIX YPAaBHEHUM.

YpaBHeHue ¢ JByMs IepeMeHHbIMHU. ['padux
ypaBHEHUs C JByMs II€peMEHHbIMU. JIuHelHOe
ypaBHEHHE C IBYMsI IEPEMEHHBIMU H €0 TpaduK.

Cucrembl ypaBHEHMH C JBYyMsl I€pEMEHHBIMHU.
I'padmueckuit MmeTon penieHus: CUCTEMbl YpaBHEHUN ¢
JIByMsl IlepeMeHHbIMM. Pemienue cucrem ypaBHEHUH
METOJIOM TOJICTAaHOBKM U cioxeHus. Cucrema JABYyX
YPaBHEHUH C JBYMs IIEPEMEHHBIMH KaK MOJIEIb
peaIbHON CUTYaLNH.

3 DyHKIUH Uwucnoble QyHKIHH
@OyHKIMOHAJIbHbIE 3aBUCHUMOCTH MEX Ty
BermmunHaMu. [lonste Qynknuun. DyHKOHS Kak
MareMaTH4ecKass MOJellb  pealbHOro  Ipolecca.
Ob6nacTh onpeaeneHus U 00JacTb 3HAYEHUS (PYHKIINH.
Crioco0nl 3ananus GpyHKuuu. ['padux GyHKIIM.
Jluneitnast pyHK1Ms, €e CBOWCTBA U TpaUKy.
OcHoBHBbIE BU/IbI YU€OHOI 1eITeJIbHOCTH
Ne OcHoBHBIE pa3aesbl U OcHoOBHbBIE BU/IbI YU4€OHOI eI TeJIbHOCTH

HX COACPKAHUEC

IToBTOpPEHUE N3YUEHHOTO
(SuacoB)

[ToBTOpEeHME n3yueHHoro B 5-6 kinaccax. Bece Bupl
apudMeTHYECKUX ACHCTBUN. Pemenue mpoctermmx
ypaBHEHUU

Fnasa l. JlIuHelHoe
ypaBHeHMue ¢ 04HOM
nepemeHHou. (15 yacos)

Pacnosznasame 4ucnoBble BBIPAKEHUS U BBIPAKEHUS C
IIEPEMEHHBIMMY, JTUHEIHbIE ypaBHEHUS. [IpuBoauTh
IIPUMEPBI BBIPAKEHUH C IEPEMEHHBIMU, JIMHEHHBIX
ypaBHeHHH. COCTaBIIATH BBIPAXEHUE C IIEPEMEHHBIMU 10
YCIIOBHIO 3a/1aud. BrInomaHATh npeoOpa3oBaHus
BBIPA)XEHUI: IPUBOJUTH NOJOOHBIE ClIaraeMble, pacCKpbIBaTh
ckoOku. HaxoauTh 3HaueHHE BBIPAXKEHHS C IEPEMEHHBIMU
IIPH 33JJaHHBIX 3HAYECHUAX [TIEPEMEHHBIX.
Knaccugunuponats

anreOpandyeckue BblpakeHus. ONUCHIBAThH LENIble
BBIPAKCHUS.

Dopmynruposams ONPEIEICHUE JIMHEUHOTO

ypaBHeHUs. PemiaTh muHelHOe ypaBHEHHE B 00IEM

Buse. MHTEepnpernpoBaTs ypaBHEHUE KaK MATEMAaTUYECKY IO
MOJIeNb peabHO cuTyauuu. ONnuchIBaTh CXEMY PELLICHUS




TEKCTOBOW 3aJa4M, IPUMEHSATh €€ JUIsl PEIIEHU 3a/1a4

Fnasall. Uensblie
BblpakeHusn. (45 yacos)

Dopmynuposamy.:
onpeoeneHusi: TOKJIECTBEHHO PaBHBIX BbIPAKEHUH,
TOKJIECTBA, CTEIIEHU C HaTypajIbHbIM [10OKA3aTEIIEM,
OJIHOYJIEHA, CTAHAAPTHOI'O BUJIA OJJHOWIEHA, KO3 PUIIMEHTA
OJIHOYJIEHA, CTENIEHU OJJHOYWIEHA, MHOI'OUYJIEHA, CTETIEHU
MHOTOYJICHA;
ceoticmea: CTENIEHH C HaTypalbHBIM IIOKa3aTelleM, 3HaKa
CTEIEHH;
npaeuna: 10Ka3arenbCcTBa TOX/IECTB, YMHOXKEHHUS
OJIHOYJIEHA HA MHOTO4JIEH, YMHOKEHUSI MHOI'OUYJICHOB.
/Jloxazwieams CBOWCTBA CTEIIEHU C HATYPAJIBHBIM
MIOKa3aTeJIEM.
3anuchIBaTh U J10Ka3bIBaTh (POPMYJIbL: IPOU3BEACHUS
CYMMBI U pa3HOCTH JIBYX BBIPaKE€HUH, pa3HOCTH KBaJpaTOB
JIBYX BBIPAXEHUI, KBajJjpaTa CyMMBI U KBaJipaTa pa3sHOCTU
JIBYX BBIPaXXEHUI, CyMMBbI KyOOB U pa3HOCTU KyOOB ABYX
BBIPAKEHUI.
Buvluucnsams 3HaueHne BRIPaXEHUH ¢ TEPEMEHHBIMH.
[IpumeHsTh cBOMCTBA CTENEHHU IS TPe0Opa30BaHuUs
BBIPAKEHUI.
BbInonHATE yMHOXKEHHE OHOWIEHOB U BO3BEJICHUE
OJIHOYJIEHA B CTeNeHb. [IpMBOAUTH OJJHOWIEH K
CTaHIapTHOMY BUY. 3alIUCBIBATH MHOTOYJIEH B
CTaHJAPTHOM BUJE, ONIPEIEIATh CTEICHb
MHorowieHa. IIpeoOpa3oBbIBaTh NPOM3BEAECHUE OHOUWIEHA
Y MHOTOYJIEHA; CYMMBI, Pa3HOCTH, IPOU3BEACHUS ABYX
MHOTI'OWIEHOB B MHOTOYJIEH.
BhINONHATE pa3nokeHre MHOrOWIeHa Ha MHOKUTENN
CIocoOOM BBIHECEHHS OOIIEro MHOKHUTENISI 32 CKOOKH,
CIocO0OM IpyNIUPOBKH, 110 GOpPMYJIaM COKpaIEHHOTO
YMHOXKEHUS U ¢ IPUMEHEHUEM HECKOJIbKUX CIIOCOOOB.
Hcnonb30Bath yKka3aHHble IIpeoOpa3oBaHus B IIpolecce
pelleHus] ypaBHEHUH, J0Ka3aTelIbCTBA YTBEPXKIACHHH,
peleHus TEKCTOBBIX 3a]1a4

Fnaea lll. PyHKumuuK. (12 4)

IIpusooumsb IpuUMepbl 3aBUCUMOCTEH MEXK Ty BETUINHAMH.
Paznuyate cpeny 3aBucUMOCTel (pyHKIIMOHANBHBIE
3aBUCHMOCTH.

Onucvléams TIOHATHS: 3aBUCUMON U HE3aBUCUMOMN
HIepeMEHHbIX, PYHKIMHU, apryMeHTa (pyHKINHU; CIIOCOObI
3aganus GyHkuuu. GopMyITUpOBATH ONPENEICHHS: 00IaCTH
orpeiesieHus] PyHKIUH, 0071acTH 3HaUYeHUH QyHKIMH,
rpaduka GyHKUNHU, TUHEHHON (PYyHKIIMH, TPSIMON
IPOMOPLMOHATIBHOCTH.

Bviyucnams 3HaueHye (PyHKIMU 1O 33JaHHOMY 3HAYEHUIO
apryMmeHnTa. CocTaBisTh TaONIMIIbI 3HAYCHUH QYHKLINU.
Crpouts rpaduk pyHkumu, 3a1aHHON TabnuyHo. [1o
rpaduKky QyHKIUH, SABISIOMIENHCS MOAETIBIO pealbHOTO
npoliecca, ONpeAessiTh XapaKTePUCTHKH 3TOTr0 Ipoliecca.




Crpouts rpaduk TMHEHHON QYHKIUU U TPIMOI
IPONOPUHOHATBHOCTH. ONIMCHIBAaTh CBOMCTBA 3TUX
byHKIMI

Fnasa IV. Cucrembl
NINHEeHbIX YpaBHEHU ¢
ABYMSA nepeMeHHbIMM.
(19 vacos)

IIpusooumsv npumepwvl: ypaBHEHUS C IBYMS [IEPEMEHHBIMU;
JMHENHOIr0 ypaBHEHUS C IBYMS IIEPEMEHHBIMU; CUCTEMBI
JBYX JTMHEUHBIX YPaBHEHUH C IByMS [IE€PEMEHHBIMY;
pEeaJIbHBIX MPOLIECCOB ,JJIs1 KOTOPHIX YPABHEHUE C IByMS
NEPEMEHHBIMH WJIM CUCTEMA YPAaBHEHUI C IByMs
NEPEMEHHBIMHU SIBJISIOTCSI MATEMAaTUYECKUMHU MOJIEIISIMU.
Onpenensrs, ABJISETCS JIM Iapa YUCEI PELLIEHUEM JaHHOTO
YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

Dopmynuposamy.

onpeoeneHus: PELLIEHUs] ypaBHEHUS C IByMs IEpEMEHHBIMH;
YTO 3HAYUT PEIINTh YPaBHEHUE C IBYMS IE€PEMEHHBIMY;
rpaduka ypaBHEHHs C JBYMsI IEPEMEHHBIMU; TMHEHHOTO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU; PELICHUS] CUCTEMBI
YpaBHEHUH C ABYMs [IEPEMEHHBIMU;

€6801icmea ypaBHEHUH C IBYMsI IEPEMEHHBIMH.
Onucwvieams: cBOMCTBA Ipadrika TUHEHHOTO ypaBHEHUS B
3aBUCHUMOCTH OT 3HaYeHHUH K03 PUneHToB, rpapuueckuit
METO/]1 PEILIEHUsI CUCTEMBI JIBYyX YPaBHEHUM C ABYMs
MIEpEMEHHBIMHU, METO/1 TOACTAHOBKU U METOJ] CJIOKEHUS IS
pELICHUs CUCTEMBI IBYX JIMHEWHBIX YpaBHEHUH C IBYMS
MepeMEHHBIMHU.

Cmpoumbs rpadyK TUHEHHOTO YPaBHEHUS C ABYMS
IepeMEHHbIMU. PemaTe cucTeMsl IByX JIMHEHHbBIX
YPaBHEHHH € ABYMS IEPEMEHHBIMU.

Pewamb TeKCTOBbIE 3a/1a4H, B KOTOPBIX CUCTEMA IBYX
JVHENHBIX YPaBHEHHUH € IByMS IEPEMEHHBIMU SIBJISETCS
MaTeMaTH4eCKOM MOJIENbIO pealibHOIO Ipoliecca, 1
UHTEPIPETUPOBATH PE3YJIbTAT PEIIEHHS CUCTEMBI

MosTopeHue n
cuctemaTtusauyma yyebHoro
matepmana. (6u4.)

JlaTb BO3MOXKHOCTb yUalIUMCsl: IPOBOJIUTH UCCIIEA0BAHUS
CBSI3aHHbBIE C U3yYEHUEM CBOMCTB (DYHKIIHI1, B TOM YHUCIIE C
UCIOJIb30BaHUEM KOMITbIOTEPA; Ha OCHOBE TpaduKoB
M3Y4YEHHBIX (DYHKIMI CTPOUTH OOJiee CIOXKHBIC IPaPuKH,
OCO3HABaTh 3HAUYEHUE MATEMATUKHU IS TOBCEIHEBHOMN
YKU3HU YETIOBEKa.

[ToaBecTH UTOTH MO BHITIOTHEHHUIO MPOEKTHBIX PadoT.
[Ipenmnonaraembie TEMBI:

1.CpaBHEHUs 110 MOZIYJIIO.

2.AJIMKBOTHBIE IPOOH.

3.TaliHbI TPOCTHIX YKCEIL.

4.MaremaTtuueckne GpOoKyCHl.

5.Urpel u cTparerus.




IlnanupyemMble pe3vJbTAThLI 00VUEHNS ajiredpe B 8 kiacce

PaunonasnbHbie BbIpaskeHH.

VYyamuiics HayduTcs:
- BBIIIOJIHATD BBIUYMCIICHUSI C PallMOHAIbHBIMU YHCIIAMHU, COUETasl YCTHBIE U TUCbMEHHbIE PUEMBI
BBIYHCJICHUM;
- pemiaTth 3a/1aum, coaepkamie OyKBeHHbIC JaHHbBIE, pad0TaTh C GOpMyJIaMHu;
- BBIIIOJIHATH [IPE00pa30BaHNs BEIPAKECHUI;
- pelaTh JMHEHHBIE YPAaBHEHU ¢ OHON IIEPEMEHHOIM;
- IOHUMAaTh YpaBHEHUE KaK Ba)KHEHIIYI0O MAaTEMaTHYECKYIO MOJAEIb JJI OMUCAHUS U U3YUYCHUS
pa3HO0Opa3HBIX peaTbHBIX CUTYAIH, PelIaTh TEKCTOBBIC 331a4H alreOpandecKuM METOIOM.
Yyamuiicst Oay4YuT BO3MOXKHOCTb:
- Hayu4uTbCi HCIIOJIb30BATh MPHEMBI, PpAlUOHAIM3UPYIOLIUME BBIYUCICHUS, NPUOOpPECTH
MIPUBBIUKY KOHTPOJUPOBATH BBIUMCIIEHHUSI, BBIOUPAs MOIXOASIINN Ui CUTYalllu COC00;
- NMPUMEHATh TOXKJECTBEHHbIE MpPeoOpa3oBaHus AJIs PEIICHUs 3a/ad M3 pa3jIMuHBbIX Pa3/esioB
Kypca,
- OBJAJETh CHEUMATBHBIMU MPHUEMAMM pPELICHUS YpaBHEHHH; YBEPEHHO NPUMEHSATH ammapar
ypaBHEHMM JUIsl pelIeHHs] pa3HOOOpa3HBIX 3aJad W3 MAaTeMaTUKHU, CMEXHBIX IPEIMETOB,
MIPaKTUKH.

KBaaparHnbie kopHuU. /lelicTBUTE/IbHbIE YHCJIA.

VYyamuiics HaydnuTcs:
- TIOHMMAaTh U MCIOJIb30BaTh (PYHKIIMOHAIbHBIE MOHSTHUS M S3bIK (TEPMHHBI, CUMBOJUYECKHE
0003HaueHN );

. k .
- ctpouth rpaduku GyHKIME y = x%,y =+/x,y = — HCCIIE/oBAaTh MX CBOWCTBA HAa OCHOBE

MOBEJICHUS UX TPa(UKOB;

- TOHMMAaTh (QYHKIUIO KaK BaKHEUIIYI0 MaTeMaTU4YeCKyI0 MOJENb Ul ONMCAaHUS MPOIECCOB U
SIBICHUM OKPY’KAIOLIEr0 MUPA.

Yyanuiicst moay4uT BO3MOXKHOCTb:

- TMPOBOJUTH HCCJIENOBAaHUS, CBSI3aHHBbIE C H3YYEHHEM CBOMCTB (YHKIMH, B TOM YHUCIE C
UCIIOJIb30BAHMEM KOMIIbIOTEpA; Ha OCHOBE TIpaUKOB H3YYEHHBIX (YHKIUI CTpOUTH Oolee
CIIOHBIE TpaduKH;

- HUCIOJIb30BaTh (YHKIMOHAJIbHBbIE TIPEJCTABJICHUS U CBOWCTBAa (QYHKUMH JUIS peuieHUs
MaTeMaTHUYECKUX 3aJ]ad U3 Pa3IMYHBIX pa3/ie]IOB MAaTEMATHKH.

KBagpaTtHble ypaBHeHMSI.

Yyamuiicss Hay4yuTcs:
- peliath KBaJipaTHbIEC YPaBHEHUS;
- NPUMEHATh rpaduyeckue MpeACTaBICHUS Ui MCCIEIOBAaHUS M PpEIICHUS KBaJApaTHBIX
YPaBHEHUU;
- pemars 3a1a4y ¢ MOMOUIbK CUCTEM YPAaBHEHHUH.
BbIITyCKHUK IIOJTy4HUT BO3MOKHOCTB !
- OBJIAJIETH CIIELUAIBHBIMYU [IPUEMAMU PELICHUS KBAJIPATHBIX YPABHEHUH; YBEPEHHO IIPUMEHSTH
anmapar ypaBHEHHUH JUId peleHHs pa3HOOOpa3HbIX 3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX NPEIMETOB,
IIPAKTHKU;
- TOpUMEHATh TpapHUuecKue MpPeCTAaBICHUS s HCCIICAOBAaHUS KBaJIPaTHBIX YpaBHEHMI,
cojiep>Kaliux OyKBeHHbIE KO3()(DUITUEHTHI



Conep:xanue y4eOHOro npeamera

Ne Pasnea kypca Coaepxanue yueOHOro pasiena
1 I'nasa L. PanmonaneHas qpo6s. OCHOBHOE CBOMCTBO
PaumnonanbHble panmoHansHOU Apodu. CIoXKEHHEe U BHIYUTaHHE
BbIPasKeHU S panroHaNBHBIX Ipo0Oeii C 0IMHAKOBBIMU 3HAMEHATEIISIMH.
CrnosxeHue U BBIYUTAHHUE PAllMOHAIBHBIX IpoOei ¢
pa3zHbiMu 3HamMeHaTensiMu. CokparieHue apooeii.
YMHOKEHUE U JIeJIeHUE PallMOHAIBHBIX JPOOEH.
Bo3Benenue pannoHanbHOM 1po0OU B CTENEHb.
ToxxnecTBeHHBIE TPEOOPA30BAHUS PAIIMOHATBHBIX
BbIpa)keHUI. PaBHOCMIIBHBIE ypaBHEHUs. PallnoHanbHbIe
ypaBHeHHUs. CTeleHb C LeIbIM OTPULIATEIbHBIM
noka3artesneM. CBOWMCTBA CTENEHHU C LEJIbIM ITOKa3aTeeM.
Oyukuus y=k/y u e¢ rpadpuk. JlelicTBUTEIbHBIE YHCIA.
I'nasa II. dynxius y= x? u ee rpaduk. KsagpaTHbie KOpHH.
K ApudmeTnueckuil KBaJipaTHbI KOpeHb. MHOXECTBO U
BajlpatHeIe ero aneMeHThl. [TonMHo)kecTBO. Onepanuu Haj
KOpPHH. MHOXecTBaMH. UncioBble MHOXKecTBa. CBOMCTBA
apu(pMeTUYECKOro KBaJpaTHOro KopHs. ToxaecTBeHHbIE
npeoOpa3oBaHus BRIPAKESHUN, COIEPIKAIINX
aprMeTHUeCcKne KBagpaTHbIe KOpHI. DyHKIHA y=VX, ¢&
CBOICTBA U rpadUK .
I'nasalll. KBaaparHbie ypaBHeHUs. Perenne HenoaHbIX
K KBaJpaTHbIX ypaBHeHUd. DopMyiia KOpHENH KBAIpaTHOIO
palpaTHbie ypaBHeHus. Teopema Buera. KBampaTHbIi TpexuiieH.
YPaBHeHHUA Pewrenne ypaBHeHuUM, CBOAAIMMXCSA K KBaIPaTHBIM
ypaBHEHUsAM. PaloHanbHble ypaBHEHHUS KakK
MaTE€MATHYECKHE MOJIEIN PEAJIbHBIX CUTYalul
IToBTOpPEHUE
OcHoOBHbIE BU/IbI YU€OHOI 1eITeJIbHOCTH
Ne Pa3zgea kypca Conep:xanue y4eOHOro pasjea
1 I'1aBa l. Pacnosnasams uienbie palliOHAIBHBIE BBIPAKEHHUS,
PanuonanbHble JpOOHbIE pallMOHANIbHBIE BEIPAXKEHUS, TPUBOAUTH IPUMEPHI

BbIpaxkenus. (44
qaca)

TaKUX BBIPKCHUH.

Dopmynuposamy:

onpeoenenus:

paIMOHATBHOTO BBIPAXKEHHUS,

JOMYCTUMBIX 3HAUEHUN TTEPEMEHHOM, TOXKIECTBEHHO PaBHBIX
BBIPKEHUI, TOXK/IECTBA,

PaBHOCUIIBHBIX YPaBHEHHIH,

palroHaIbHOTO YPaBHEHHUS,

CTETIeHH C HYJIEBBIM MOKAa3aTelneM,

CTETIeHH C IIEJIBIM OTPHUIATEIbHBIM MTOKA3aTeIeM,
CTaHJIAPTHOTO BHJIA YUCJIA,




00paTHON MPOMOPLUHNOHATIBHOCTH;

c8olicmea: OCHOBHOE CBOMCTBO pallMOHAILHON ApOOH,
CBOICTBA CTEIICHH C IIEJIBIM TTOKa3aTesIeM, YpaBHEHHUH, QyHKINN
npaeuna; CIOXKEHUs, BBIMUTAHUS, YMHOXKEHUS, IeTICHUs Jpo0eii,
BO3BECHUS APOOH B CTETICHB; YCI08Ue PAaBEHCTBA APOOH HYIIIO.
/Jloka3vléamsb CBONCTBA CTENIEHU C LIETIBIM [TOKA3aTEIIEM.
Onucvlgams TpapUUECKU METOJ] pEIICHUS YPaBHEHHH C OTHOU
IIEPEMEHHOM.

Ilpumensams OCHOBHOE CBOMCTBO pallMOHATILHOUN APOOH ISt
COKpaIlleHHs U TIpeoO0pa3zoBaHus IpoOei.

[IpuBOoaUTE NPOOH K HOBOMY (0011IEMY) 3HAMEHATEIIO.
Haxomuts cymMMy, pa3HOCTb, IPOU3BEIEHUE U YACTHOE APOOEH.
Brimonaars TOXICCTBCHHBIC Hp606pa3OBaHI/I$[ pauroOHAJIIBHBIX
BBIPAKCHUM.

Pewams ypaBHEeHUS ¢ IEpEeMEHHON B 3HaMEHATEJIE APOOHU.
Ilpumensimo CBOWCTBA CTENEHU C IIEBIM MTOKA3aTENEM IS
npeoOpa30BaHUsl BBIPAKEHUH.

3anucvléams yucna B CTaHAAPTHOM BUJIE.

Buvinonname noctpoeHue u uyrenue rpaduka GyHKIun

I'nasa II .
Ksaaparubie
KOpPHHU.
JlelicTBUTEILHBIE
yucaa. (25 yacon)

Onucviéams. TIOHSTHE MHOXKECTBA,

2JIEMEHTa MHOYKECTBA,

CHOCOOBI 3aIaHHST MHOYKECTB;

MHOYKECTBO HaTypaJbHBIX YUCEN,

MHO>KECTBO LIeJIbIX YHCEN,

MHO>KECTBO pallMOHAJIbHBIX YHCE,

MHO>KECTBO JIEHCTBUTENIBHBIX YUCEI U CBSI3U MEXIy 3TUMU
YHCIIOBBIMH MHO>KECTBAMU; CBSI3b MKy OECKOHEUHBIMU
JECSITUYHBIMU IPOOSIMU U palliOHATIBLHBIMU, UPPAIIOHATBHBIMU
YHCIIaMHU.

Pacnosnasams paumoHaibHbIe U UppallOHATIBHBIC YHCIA.
[TpuBOIUTH IPUMEPHI PALIMOHAIBHBIX YHCEN U UPPALUOHAIBHBIX
Yucel.

3anucvieamsb ¢ IOMOIIBIO (HOPMYJT CBOMCTBA JCHCTBUM C
JNEHCTBUTENbHBIMU YUCIIAMHU.

Dopmynuposamo:

onpeoeneHus:

KBaJIPATHOTO KOPHSI U3 YUCIIA, apU(PMETUYECKOTO KBAAPATHOTO
KOpPHSI U3 YKCJIa, PABHBIX MHOXKECTB, MTOJIMHOKECTBA,
nepecedeHrs MHOXKECTB, O0bETMHEHUSI MHOXKECTB;

ceoticmea. GyHKIUH Y = X?, apuPMETHUECKOr0 KBAAPaTHOIO

KOpHS, (QYHKIIMH
Jloka3pIBaTh CBOMCTBA apU(PMETUUECKOTO KBAJPATHOTO KOPHSI.

Cmpoump rpaduku GyHKIUIH Y = X> .

Ipumensmo NOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS JUIs
BBIUMCIICHUS 3HAUCHUH BbIpa)KEHUI.

Ynpowamu BeipaxkeHus, couepxkaiiue apupmMeTuyecKrue
KBaJJpaTHbIE KOPHH.

Pemate ypaBHEeHHUS.




CpaBHMBaTh 3HAUEHUS BBIpAKEHHUA. BBIMOMHATS peodpa3oBanue
BBIPAYKEHUI C IPUMEHEHUEM BBIHECEHMSI MHOXKMUTENS U3-T10]1
3HaKa KOpPHs, BHECEHHS] MHOKUTEIIA 10| 3HAK KOPHSI.

BbINOAHATE 0CBOOOXKICHHE OT UPPALMOHATIBHOCTH B 3HAMEHATEIEe
IpoOu, aHaIM3 COOTHOLICHUH MEXAY YMCIOBBIMUA MHOXKECTBAMHU
U UX DJIEMEHTaMH

I'nasa III.
Keaaparusie
ypaBHeHHs. (26
4acoB)

Pacnosnasams v IpuBOAUTH IPUMEPHI KBAJIPATHBIX ypaBHEHUIN
pPa3IUYHBIX BUIOB (ITOJIHBIX, HETIOJHBIX, TPUBEAEHHBIX ),
KBaJpaTHBIX TPEXUIICHOB.

Onucvleams B 0011IEM BHJIEC PEIICHUE HETIOJHBIX KBAAPATHBIX
YPaBHEHUH.

Dopmynuposamy.:

onpeoeneHus:

YpaBHEHUS MEPBOU CTENEHH,

KBaJIPATHOTO YPaBHEHUS;

KBAJIPATHOTO TPEXWICHA,

JTUCKPUMHMHAHTA KBAJIPATHOTO YPAaBHEHUSI U KBAJPATHOTO
TpE€XUIICHa,

KOpHS KBaJPaTHOTO TPEXUJIEHA; OMKBAIPaTHOTO YPABHECHHS;
ceoticmea KBaJIpaTHOTO TPEXUIICHA;

meopemy Buera u o0patHy1o eil TeopeMy.

3anucvlieame 1 A0Ka3bIBaTh (HOPMYITY KOPHEH KBapaTHOTO
ypaBHEHUS.

HccnenoBaTh KOMMYECTBO KOPHEH KBAJAPATHOTO YPaBHEHUS B
3aBUCUMOCTH OT 3HaKa €ro JUCKPUMHUHAHTA.
oxazwvieams meopemol:

Bueta (mpssmyto u 00paTHy10),

0 pa3JIOKEHUU KBaJAPATHOTO TPEXUWIEHA HA MHOXKHUTENH, O
CBOMCTBE KBAJIPaTHOTO TPEXWIECHA C OTPULIATEIbHBIM
JTUCKPUMHUHAHTOM.

Onucvleams Ha IPUMEPAX METOJ1 3aMEHBI IEPEMEHHOM IS
pelleHusl ypaBHEHUH.

Haxooums xOpHU KBaIpaTHBIX YPaBHEHUM Pa3IMUHBIX BUIOB.
[Tpumensats Teopemy Buera u oOpaTHyto €if Teopemy.
BrInonaHATE pa3nokeHne KBaApaTHOroO TPEXUIECHA HA MHOKUTEIH.
Haxonutb KOpHH ypaBHEHUN, KOTOPbIE CBOAATCS K KBaJAPATHBIM.
CocTaBiATh KBaJIpaTHbIE YPaBHEHUS U YPABHEHUS,
CBOJSILIIMECS K KBAJPATHBIM,

SIBJISIFOLMECS MAaTEMaTUUYECKUMU MOJIETISIMUA peaIbHbIX CUTyalUil

IToBTOpEHUE U
CHCTEeMaTH3aMs
yueOHoro
martepuanaa. (7 4.)

O0600muUTh MPHOOPETEHHBIE 3HAHUS, HABBIKK M YMEHHUS 32 8
KJIacc.

HayuuTbcs npuMeHsITh MpHOOpETEHHbIC 3HAHUS, YMEHUS,
HABBIKH, B KOHKPETHOH J1eATeTbHOCTH




IlnanupyemMble pe3vJbTAThLI 00VUEHNS ajiredpe B 9 kJy1acce

HepaBeHncrsa
BoinyckHuK Hay4uTCs:

-[IOHUMAaTh U IPUMEHATH TEPMUHOJIOTMIO U CHMBOJIMKY, CBS3aHHbIE C OTHOILIEHHUEM
HEPAaBEHCTBA, CBOMCTBA YNCIIOBbIX HEPABEHCTB;

-pelmaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMBI; pPEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONOPON Ha rpaUuecKue MpeICTaBICHUS;

-IPUMEHSATH anmnapaTr HEPaBeHCTB Ui PEeLICHUs 3aJa4 U3 pa3Iu4HbIX pa3zesioB Kypca.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTh HAYUHTHCH!

-pa3Hoo0Opa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTDH armnapaT
HEpAaBEHCTB JJIsl pEIICHUs pa3HOOOpa3HBIX MAaTEeMAaTUYECKUX 3a7ad M 3aJad U3 CMEKHBIX
MIPEIMETOB, MPAKTUKH;

-IPUMEHATh TpadUyecKue NPEACTABICHUS [UIS MCCIEIOBAaHUS HEPABEHCTB, CHUCTEM
HEPaBEHCTB, CO/IEPXKALUX OyKBEHHbIE KOA(PUIIUEHTHI.

DYHKUUHA

BbInycKHUK Hay4uTCS:

-[IOHUMATh U UCTI0JIb30BaTh (PYHKIMOHAJIbHBIE TOHSTHS, A3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

-CTPOUTD IpaUKH dIEMEHTAPHBIX QYHKIUI, NCCIIEI0BaTh CBOWCTBA YMCIOBBIX (DYHKIIHM
Ha OCHOBE M3y4Y€HUs IOBEIEHNUS UX I'paUKOB;

-MOHUMAaTh QYHKIMIO KaK BaKHEHIIIYI0 MaTeMaTHUECKYIO MOJIENb JIIsl ONUCAHUS
MIPOLIECCOB U ABJIEHUH OKPY>KAIOIIEro MUPA, IPUMEHATh (QYHKIMOHAIBHBIN S3BIK IS OTIUCAHUS
Y UCCIIEJIOBaHMSI 3aBUCUMOCTEN MEXKy (PU3NUECKUMH BETMYMHAMU;

-IIOHUMAaTh U MCTIO0JIb30BaTh A3BIK I1OCIE0BATEILHOCTEN (TEPMUHBI, CAMBOJINYECKHE
0003HauCHNS)

-IPUMEHATH (OPMYJIbI, CBA3aHHBIE ¢ apU(PMETUIECKON U T€OMETPUUECKOM
IIPOrpeccUsMU, U amnmnapar, CQOPMHUPOBAHHBIN IPU U3YUEHUH APYTUX Pa3/esIoB Kypca, K
PEIIECHHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM M3 PEAIbHOM JKU3HH.

BBIITyCKHUK ITOJIyYHUT BO3MOKHOCTh HAYUHUTHCS

- IPOBOJIUTH MCCJIEIOBAHNUS, CBSI3aHHBIE C NU3yUCHUEM CBOMCTB (DYHKIHI1, B TOM YHUCIIE C
HCIOJIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE Ipa)uKOB U3yUEHHBIX (PYHKLIUIN CTPOUTH OoJiee
CJIO’KHBIE TpaMKH (KyCOYHO-3a/1aHHbIE, C «BBIKOJIOTBIMI» TOYKAMHU U T.I1.);

-ACIOJIb30BaTh (DYHKIMOHAJIbHBIE MIPE/ICTABIECHUS U CBOMCTBA (DYHKLUI pelIeHus
MaTEeMaTUYECKUX 3aJa4d U3 pa3IMYHbIX Pa3/eoB Kypca,

-pemaTh KOMOMHUPOBAHHBIE 331a41 ¢ IPUMEHEHUEM (POPMYJI N-T0 WieHa U CyMMBbI
IIEPBHIX N WIEHOB apU(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuil, IpUMEHss IPH 3TOM
anmnapaTr ypaBHEHUH U HEPaBEHCTB;

-[IOHUMATh apU(PMETUYECKYIO U T€OMETPUUYECKYIO IIPOrPeCcCUU Kak (QyHKIIUU
HaTypaJbHOI'O apIyMEHTa; CBA3BIBATh apU()METHUECKYIO IPOTPECCUIO C IMHEHHBIM POCTOM,
TFEOMETPUYECKYIO — C OKCIIOHEHIIMAIIEHBIM POCTOM.

DJICMEHTBI IPUKJIATHONH MAaTEeMATHKH

BblTyCKHUK Hay4duTCS:

-HCIIOJIb30BaTh B XOJI€ PELIEHUS 3a7a4d JIEMEHTapHbIE PEACTABICHUS, CBI3aHHBIE C
npUOINKEHHBIMY 3HAYCHUSIMU BEJIMYMH;

-HCIIOIb30BaTh MPOCTEUIIINE CLIOCOOBI PECTABICHUS U aHAIN3a CTATUCTUYECKUX
JTAHHBIX;

-HaXOJUTh OTHOCHUTENIbHYIO YAaCTOTY M BEPOSTHOCTh CIy4alHOTO COOBITHS;

- pemaTb KOMOMHATOPHBIE 33/1a4M HA HaX0X/IeHHEe YHcia 0ObEKTOB WM KOMOUHAIUH.

BbIITyCKHUK ITOJTyYNUT BO3MOKHOCTh HAYUUTHCS:

-TIOHSATb, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE UCTIONIB3YIOTCS Ul XapaKTePUCTUKH OOBEKTOB
OKpY’KaIOIIEr0 MHpa, SBISIOTCS MPEUMYLIECTBEHHO NPUONMKEHHBIMU, 4YTO 110 3allCH




npUOIMKEHHBIX 3HAYCHHI, COACPIKAIIMXCS B HH(POPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYAUTH O
MOTPEUTHOCTH MPUOITMIKECHUS;

-TIOHTh, YTO TOTPEIIHOCTh pPE3yJbTaTa BBIYMCICHUH JOJDKHA OBITh COM3MEpHUMa C
MOTPEIIHOCTBIO UCXOIHBIX JIaHHBIX;

-IPHOOPECTH TEPBOHAYANBHBIA OMBIT OpraHW3aluu cOopa NaHHBIX IMPU MPOBEACHUU
orpoca OOIIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh UX aHAJIN3, PEACTABIIATh PE3yJIbTaThl OIPOca B
BU/JIC TaOJHIIBI, THArPaMMBI;

-IPHOOPECTH OMBIT MPOBEACHUS CIyYaHBIX SKCIEPUMEHTOB, B TOM YHCJIE C TIOMOUIBIO
KOMITBIOTEPHOT'O MOJICTIMPOBAHUs, HHTEPIPETALUH UX PE3YJIbTATOB;
-HayYUTHCSI HEKOTOPBIM CIICIHATIbHBIM MPUEMaM PEIIeHUs] KOMOMHATOPHBIX 3a/1a4.

Conep:xanue y4eOHOro npeamera

Ne Paznea kypca Conep:xaHue y4eOHOro pasjesa

1 HepaBencrBa HucnoBsle HEpaBEHCTBA M UX CBOMCTBA. ClIOKEeHME U
YMHO>KEHHUE YNCIIOBbIX HepaBeHCTB. OLleHuBaHUE
3HaueHus BelpaxkeHus. HepaBeHCTBO ¢ oHOM
IepeMeHHOM. PaBHOCHIIBHBIE HEPABEHCTBA. UNCIOBBIE
MPOMEXKYTKH. JINHEHHbBIE U KBaJIpaTHbIC HEPABEHCTBA C
oHOM nepeMeHHOo. CuCcTeMbl HEPABEHCTB C OJTHOM
MepEMEHHOMN

2 KBaapaTuunasn CoiicTBa u rpaduk kBaapatuuHoi pyHkuuu (mapadosna).
[TocTpoenue rpaduka KBaagpaTHIHON (HYHKIIMH 110
ToukaM. Haxoxienne HyJei KBaapaTuaHoN QyHKIIUH,
MHO’KECTBA 3HaYCHHH, TPOMEKYTKOB 3HAKOTIOCTOSHCTBA,
IPOMEKYTKOB MOHOTOHHOCTH.

Lenbie ypaBHeHus. [[poOHbIE palliOHAIbHBIE YPABHEHUS.
HepaBencTBa BTOpO# CTENEHU C OJTHOW MEPEMEHHOM.
MeTton nHTEepBajIoOB. YpaBHEHHE C ABYMS [IE€PEMEHHBIMU
u ero rpadguk. CUCTEMBbI YpaBHEHU BTOPOW CTEIICHHU.
Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHUI BTOPO
crenenu. HepaBeHCTBa ¢ IByMsI IEpEMEHHBIMU U UX
CUCTEMBL.

byHkuus

3 9J1eMEeHThI MaremaTtudeckoe MOACIIUPOBAHUC. HpOHeHTHBIC
pacCUCThI. HpI/I6J'II/I)KeHHLIe BeIynciecHUs. OCHOBHEIC
IIpaBujia KOM6I/IHaTOpI/IKI/I. OTHOCHTEIbHAS YacTOTa U
MaTeMaTHKH BCPOATHOCTD CHy‘I&ﬁHOFO cooOrITug. Kimaccuueckoe
OIPCACIICHUC BCPOATHOCTH. HauanpHbie CBEJCHUS O
CTaTUCTHUKC.

NMPUKJIAJTHOM

4 Yucnossbie UYucnoBble mocae10BaTenbHOCTH. ApupmeTnyeckas u
reoMerpuueckas nporpeccun. @opmysisl I-To 4ieHa U
CYMMBI IIEPBBIX N YWIEHOB NIPOrpeccuu. beckoHeuHo
yOBIBarOIIasi TEOMETPUYECKast POrPeCCHsl.

nocCjIeA0BaTC/JIBHOCTH.

5 [ToBTOPUTS, 3aKPENUTH U OOOOIIUTH OCHOBHBIE 3HAHMS,
yYMEHMS], IOTY4YEeHHbIE B 9 Kiacce.




IToBTOpEHUE
(utorosoe)

OcHoBHbBIE BH/BI y'leﬁHOﬁ HECATCJIbHOCTH

OcHoBHBIE pa3ienbl U
HX cojiep:KaHue

OcCHOBHbBIE BH/BI y‘leﬁHOﬁ JACATCJIBbHOCTH

IloBTOpEHUE M3Yy4YEHHOT O
(S4yacoB)

[ToBTOpenue uzyuenHoro B 7-8 kinaccax. Bee Bup
apumMeTHyecKux JIeHCTBUH, pelleHne ypaBHEHUH,
OCTPOEHHUE IpauKOB

HepaBencrBa (20
4acoB)

Pacio3naBath ¥ NPUBOAUTH  TPUMEPHI  YUCIOBBIX
HEPAaBEHCTB, HEPABEHCTB C TEPEMECHHBIMU, JIMHEWHBIX
HEpPABEHCTB C OJTHOM NEPEMEHHOW, TBOWHBIX HEPABEHCTB.
dopMyIUpOBaTh: OMPEEICHUS: CPAaBHCHHS JBYX YHCET,
pemeHus HEPaBEHCTBA c OJTHOM MIEPEMEHHO,
PaBHOCUJILHBIX HEPABEHCTB, PEIICHUSI CHCTEMbl HEPABEHCTB
C OJHOW NIepeMeHHOM, o0nacTu omnpeAeneHUs] BbIPAKEHUS;
CBOMCTBA YMCIIOBBIX HEPABEHCTB, CIOXXEHUS U YMHOXKEHUS
YHUCJIOBBIX HEPABEHCTB. J[OKa3bpIBaTh: CBOMCTBA YHMCIIOBBIX
HEpPaBEHCTB, TEOPEMBI O CIOXEHUM U YMHOXKECHHUH
YUCJIOBBIX HEPAaBEHCTB. Pemare JMHEHHbBIE HEPABEHCTBA.
3anuceiBaTh PEUICHUS HEPABEHCTB M UX CHUCTEM B BHUJE
YHUCIIOBBIX TMPOMEKYTKOB, OOBEIUHEHMsS], IepeceueHus
YHUCJIOBBIX MPOMEXYTKOB. Pemare cucreMy HEpaBeHCTB C
oaHoW mnepeMeHHOM. OIleHUBaTh 3HAYECHHE BBIPAKECHUS.
N300paxkath Ha  KOOPAMHATHOM TPSIMOM  3aJaHHBIC
HEPaBEHCTBAMU YHCIIOBBIE IPOMEKYTKH.

Dopmbl OpraHu3aluu y4eOHOH
JesITeNbHOCTH . (PpOHTAIbHAS, UHAUBUAYATbHAS.

Buapl y4eOHON JesATENbHOCTH: CIIylIaHWE OOBSICHCHHI
YUUTENs, CAMOCTOSTENbHAs padoTa ¢ y4eOHUKOM, BBIBOJ U
JI0Ka3aTeNbCcTBO (hopMyll, aHAIU3 (POpMyIL.

KBagpaTtuunas
Gynkuusa (32 yaca)

CpoiicTBa u rpaduk kBagpatuyHou (yHkuuu (mapadona).
[Toctpoenue rpaduka KBagpaTUyHOW (PYHKUIHU MO TOYKAM.
Haxoxnenue Hysneil kBaapaTuyHOW (GYHKIIMH, MHOXECTBA
3HAUYEHMI, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKOB
MOHOTOHHOCTH.

Lensle ypaBHeHus. [poOHble palMOHANbHBIE ypaBHEHUS.
HepaBeHncrBa BTOpOMl CTENEHM € OAHOM NEPEMEHHOM.
Meroa uHTEpBajIoB. YpaBHEHUE C ABYMs IEPEMEHHBIMU U
ero rpapuk. CucTemMbl YpaBHEHHH BTOpOl CTEHEHH.
Pemienne 3amady ¢ MOMOILBIO CHUCTEM YpaBHEHUN BTOPOI
creneHd. HepaBeHcTBa ¢ JAByMS NEpPEMEHHBIMM U HUX
CHUCTEMBI.




OnwuceiBaTh  MOHSATHE byHKIMN Kak  IpaBuia,
YCTQHABJIIMBAIOLIETO CBSI3b MEXAY OJIIEMEHTaMHU JIBYX
MHOXeCTB. @OPMYIHPOBATh: ONpeaeeHHs: HyII (yHKIIUHU;
POMEXYTKOB 3HAKOMOCTOSHCTBA (QYHKIWHU; (YHKIUH,
BO3pacTaolen (yObIBaromeit) Ha MHOJKECTBE;
KBaJpaTHYHOW  (YHKIMH; KBAaJPAaTHOIO HEPAaBEHCTBA,
CBOWCTBA KBaJPAaTHYHOW (PYHKIMH; TpPaBUIIA IMTOCTPOCHHS
rpa¢ukoB (QYyHKIUH ¢ MOMOMIBI0 IpeoOpa3oBaHUil BHIA
g(x) =g(x) + b; g(x) = g(x + a); g(x)= k g(x). Crpours
rpaduku QyHKIUI ¢ TOMOIIBI0 TTpeoOpa3oBaHmii BIIa g(X)
= g(x) + b; g(x)= g(x + a); g(x) = k g(x). Crpouts rpadpux
kBagpaThuuHoi (QyHKiuU. [lo Tpaduky KBaapaTUUHOMA
¢yHkuu  onuceiBaTh €€  cBoiictBa.  OmnmuchIBaTh
CXEMaTUYHOE PacIookKeHHe MapadoJibl OTHOCUTENBHO OCU
abcuucc B 3aBUCHUMOCTH OT 3HaKa CTapIiero KoagQuiienTa
U JUCKPUMHUHAHTA  COOTBETCTBYIOIIErO  KBAJPAaTHOTO
TpéxwieHa. Pemate KBaxpaTHbIE HEPABEHCTBA, MCIOJB3YS
CXEMYy pAaCIOJIOKEHHUs Mapaboyibl OTHOCHUTEIbHO OCH
abcuucc. OmnuceiBaTh TrpaduyecKuil MeETOJ| pelIeHus
CHCTEMBI JBYX yYpaBHEHHU C JBYMS MEPEMEHHBIMH, METO]I
MOJICTAHOBKMA M METOJl CJIOXKEHHS ISl PEIICHUS CHCTEMBI
JIBYX YpaBHEHHI C IByMs TIEPEMEHHBIMH, OJTHO U3 KOTOPBIX
HEe sBISIETCS JIMHEWHBIM. Pemrate TEKCTOBBIE 3a/a4d, B
KOTOPBIX CHCTEMa JBYX YPaBHEHHI C JABYMS MEPEMEHHBIMH
SBIIIETCS MaTeMaTH4YEeCKOM MOJEBI0 peallbHOTo Ipolecca,
U UHTEPIPETUPOBATh PE3YJIbTAaT PELICHUS CUCTEMBI

®dopMbl OpraHu3aIu YYeOHOU IeATeTbHOCTH:
(GpoHTaNbHASA, UHIUBUAYAIbHASL

Buapl yaeOHOI A€SITEIBHOCTH: CIyIIaHUE OOBSICHEHUI
YUUTENs, CAMOCTOSITENIbHAs paboTa ¢ y4eOHMKOM, BBIBOJ U
JIOKA3aTeNbCcTBO (hopmyir, aHamu3 GpopmyiL.

DJieMeHThI NPUKJIATHON
matemaTuku (15
4acoB)

MaremaTuueckoe MOACIIMPOBAHUC. HpOHeHTHHe PacCUCTHhI.
HpI/I6J'II/I)KeHHBIe BBIYHCIICHUA. OCHOBHBIE ImpaBujia
KOM6I/IHaTOpI/IKI/I. OTHOcHUTENbHAS YacToTa | BEPOATHOCTH
cnyqaﬁHoro COOBITHSL. Knaccuaeckoe OIpCACIICHUC
BEPOATHOCTHU. HaganbHpie CBCACHUA O CTAaTUCTHKE.

HpI/IBO,Z[I/ITL IIPpUMCPLbI: MaTEMAaTHYCCKHUX MO,I[CJ'IGIZ
pCalIbHbIX chyauHﬁ; MNPUKIIAIHBIX 3a1a4; HpI/I6J'II/I)KéHHBIX
BCINYHH, UCIIOJb30BaHUA KOM6I/IHaTOpHBIX npaBuJl CyMMbI
n IIPOU3BCIACHH A, CﬂyqaﬁHbIX CO6BITHI>1, BKJIO4Yasa
JOCTOBCPHBIC W  HCBO3MOXXHBIC CO6BITI/IH; OIIBITOB C
PaBHOBCPOATHBIMHU nexoaamu, npCeaACTaBICHUA
CTaTUCTHYCCKHUX [JaHHBIX B BHIAC Ta6.]'II/II_[, auarpamm,
I‘pa(l)I/IKOB; HUCIIOJIB30BaHUA BEPOATHOCTHBIX CBOICTB
OKpYZKaroIux SIBJICHHUH. cDOpMy.]'II/IpOBaTIJI OIIPCACIICHU:
a0COIIFOTHOM NOrpeuIHoCTH, OTHOCHUTEIBLHOMH MOrpeHOCTH,
AOCTOBCPHOTO CO6LITI/I$I, HCBO3MOXHOI'O CO6BITI/I$I;
KJIaCCHUYCCKOC OIIPCACIICHUC BEPOATHOCTHU, paBujia:
KOM6I/IHaTOpHOe IpaBUJIO CYMMEI, KOM6HH3.TOpHO€ IMpaBUJIO
IMPOU3BCACHUS. OnuceiBaTh 3TaIlbl peUICHUSA HpHKHaI{HOﬁ
3amadyu. IlosSCHATH UM 3alMCHIBATh (I)OpMy.TIy CJIOJKHBIX




npoueHTtoB.  IIpoBoauTh  HpOLICHTHBIE  Pacu€Tbl  C
UCIIOJIb30BAaHUEM  CJIOXHBIX  IpoueHToB.  Haxonuts
TOYHOCTh NpPUONMKEHUA 1O Tabnuue npUOIMKEHHBIX
3HaYeHUH BEIMYHUHBL. VICIONIB30BaTh pasiuvHble (HOPMBI
3anucy MPUOIKEHHOTO 3HauYeHHs BeMUYuHBL. OLIEHUBAThH
npuOIMKEHHOE 3HAaUEHNUE BETMYUHBI. [IpOBOUTH OIBITHI CO
ciy4aiiHbIMU ucxofamu. I1ogcHATh U 3anUCBIBaTh (POPMYITY
HAX0XJIEHUs YacTOThl CIy4alHOro coObITus. ONuUCHIBAaThH
CTaTHUCTUYECKYI0  OLIEHKY  BEpPOATHOCTH  CIy4ailHOIo
coObITHs. HaxonuTe BEpOATHOCTH CIly4allHOTO COOBITUS B
OIbITaX C PaBHOBEPOSITHBIMU HcXoAaMu. ONUCHIBAaTh 3TaIlbl
CTaTUCTUYECKOTO UCCJIEJIOBAHMUSI. OdopmsaTh
uHbopMaluio B BHae Tabnui M guarpamm. l3Bnekats
uHbopMaluo u3 Tabmuy u guarpamm. Haxomuts u
IPUBOJIUTh HPHUMEPHl HCIONb30BAHMS CTATUCTUYECKUX
XapaKTePUCTUK COBOKYITHOCTH JIAHHBIX: CpeJJHEEe 3Hau€HUeE,
MO/, pa3Max, MeJuaHa BEIOOPKH.

®opMbl OpraHu3aluy y4eOHON e TeNbHOCTH:
(bpoHTaNbHAS, UHAUBUAYAIbHAS .

Bunpl yueOHOM e TeNbHOCTH: ClTyllIaHue OObsICHEHUN
yUUTENs], CAMOCTOATENbHASI paboTa ¢ y4eOHUKOM, BHIBOJ U
JI0Ka3aTeNbCcTBO GopMyIl, aHAIINU3 (POPMYIL.

YucjioBbie
nocJjenoBareabHocTu (17
4acoB)

UucnoBsle TOCIEI0BATENHHOCTH. ApudMeTHyecKas
u reoMerpuueckas nporpeccuu. dopmysnbl 1I-ro wieHa U
CyMMBbI TMEpPBBIX N WIEHOB Iporpeccuu. beckoHeyHO
yObIBarolasi reoMeTpruyecKasi Iporpeccus.
[IpuBoaUTH HpUMEpHI: IMOCIEAOBATEIBHOCTEN; YHUCIOBBIX
MOCJICIOBATEILHOCTEH, B YAaCTHOCTH apU(METUUIECKON U
reoOMEeTPUYECKOM MPOTPECCHI; HCMOJIb30BAHUS
MOCJIEAOBATEIbHOCTE B pEAJIbHOM JKWU3HM; 3a1ad, B
KOTOPBIX PAacCMaTpUBAIOTCSI CYMMbI C OECKOHEYHBIM
YHUCJIOM cllaraeMblX. OnuceiBaTh: MOHATHUSA
MOCJIEIOBATEIbHOCTH, YJleHa MIOCJIEI0BATEIbHOCTH;
CIOCOOBI 3a/JaHus MOCIEA0BATEIbHOCTU. BhIUNCIAT: ieHa
MOCIIeI0BATEIbHOCTH, 3aJaHHOU (POPMYJION N-TO YieHa WU
PEKYPPEHTHO. ®opMyIUpOBaTH: OIpECIICHHUS:
apudmeTuyecKoit MIPOTPECCHUH, r€OMETPUYECKON
IPOTPECCUU; CBOWCTBA WIEHOB apuPMETHYECKON U
reoOMeTpUUecKoi mporpeccuil. 3aaaBath apuMeTHUECKYIO
U T€OMETPUYECKYIO IIPOrPECCUH PEKYPPEHTHO. 3aIllMChIBATh
U TOSICHATH (opMyJibl OOIIero ujeHa apuMeTudyeckon u
F€OMETPUYECKONW MpOrpeccuid. 3anuchlBaTh U JOKa3bIBATh:
dbopMynbl CyMMBI N TMEPBBIX WIEHOB apudmMeTrnyeckond u
reOMETPUYECKO Mporpeccuid; (opMyJbl, BbIpaXKarolue
CBOWCTBAa WJIEHOB apU(PMETHUECKOH U TI'eOMETPHUYECKON
IIPOTPECCUM. Beruucnare CyMMy OeCKOHEYHOM
reoMeTpu4ecKkoil mporpeccuu, y kotopod |q < 1.
[IpencraBnsaTh GeckoHEUHbIE MEPHOANYECKHE APOOH B BHUJIE
OOBIKHOBEHHBIX JApO0Eii.
@opmbl Opranu3anuy yueOHOU AeSTeNbHOCTHU:
dbpoHTaNbHAS, UHANBUAYAIbHAS.




Bunbl yaeOHOM e TEIBHOCTH: CITyIIaHue OObSICHEHUN
yUUTeNs, CAMOCTOSITENIbHASA padoTa C y4eOHUKOM, BBIBOJI U
JI0Ka3aTeNbcTBO hopMyll, aHAIN3 (POpMyIL.

IloBTOpEHUE U [loBTOpUTH, 3aKpenuTh U OOOOIIUTH OCHOBHBIC 3HAHUS,
cucTeMaTH3anus YMEHHU, TIOJTy4eHHbIE B 9 Kiacce.

ydyeOHoro marepuasna (13
4acoB)
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