MyHuuunaibHoe 00meo0pazoBaTe/ibHOE YUPeKIeHHE
Bosasuikenckas cpeHas WKOJ1A

[TpunsaTo

MeCOBETOM oM

npotokon Ne 1 ot 28.08.2020 Ne 122-9 0.4 Ql’?%%” 020
‘\7 I-_ o ’fr\;.

Pabouast nporpamma nmo yueOHOMY KypcCy

«Adareodpa»

s /-9 kaccosB

CocraBurenu:

Apuaxosa H.E., yuntens mareMaTuku
BbICIIIEH KBATM(UKAIIMOHHON KaTerOPHH
bparuukosa E.B., yuurens MareMaTuku

BbICIIIEH KBaNM(UKAIIMOHHONW KaTeropuu

2020 r



Ils1anupyeMble pe3yibTaThl OCBOEHHS YUeOHOI0 npeaMeTa «AJredopay»

BzaumocBs3b PE3YIbTATOB OCBOCHUA NPCIMECTA «Marematuka» MOXHO CHCTEMHO npeaACTaBUTH
B BHJAC CXCMBI. HpI/I sTOM 00Oo3HaueHue JIP YKa3bIBa€T, 4YTO IMPOABHIKCHUC YYAIIMUXCA K HOBBIM
06pa30BaTeJIBHbIM pe3yjibTaTaM IMPOUCXOJUT B COOTBCTCTBUH C JIMHUAMU PA3BUTUA CPCACTBAMU
npeameTa.

7-9 kiaaccnl

JIMYHOCTHBIMH pe3yJbTaTaMHU U3YydeHUs mpeaMera «Anredpa» B Bue yueOHOTO Kypca 7—

9 xitacc ABISIOTCSA CJICAYIOIHEC Ka4eCTBaA:

HE3aBHCUMOCTb U KPUTUYHOCTH MBILUICHUS;

BOJISI U HACTOWYUBOCTD B JOCTHKCHUH LIETIH;

Cc(OPMHUPOBAHHOCTb OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTb U CIIOCOOHOCTH,
o0yyJaroImuxcs K CaMOpPa3BUTHIO U CAaMOOOPA30BaHHUIO HA OCHOBE MOTHBALIMU K 00Y4YEHUIO U
[IO3HAHUIO, BEIOOPY JajibHEIIero oopa3oBanus Ha 0a3e OpPUEHTHUPOBKU B MUpe mpodeccuit
U Npo(hecCHOHAIBHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO HMHIUBUAYaIbHOU
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX TTO3HABATEILHBIX HHTEPECOB;
C(OPMHUPOBAHHOCTh ILIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM NMPaKTUKH;

c(OPMHPOBAHHOCTH KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIICHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTApUIUMU W MIIAIIIMMH, B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIEI0BATENIbCKOM, TBOPUECKOM U APYrUX BUAAX JEATEIbHOCTH;

YMEHHE $ICHO, TOYHO, TPAaMOTHO M3J1araTh CBOU MBICIM B YCTHOM U IUCHbMEHHOW peuH,
[IOHUMAaTh CMBICI [IOCTaBJICHHOM 3ajauyd, BBICTpaMBaTb apryMEHTAlUI0, IPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

MIpE/ICTaBJICHNE O MAaTeMaTH4YeCKOW HayKe Kak cdepe denoBeYeCKOW AeATeabHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH Ul Pa3BUTHUS LIUBUIN3ALINY;

KPUTUYHOCTB MBIIUIEHHS], YMEHHE PACIO3HABATh JOTMUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUNOTE3Y OT aKTa;

KpEaTUBHOCTb MBIIUICHNS, WHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTb IIPU pPEIICHUU
anreOpandyecKux 3a1ay;

YMEHHE KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YUeOHOM MaTeMaTH4eCKON JesITENbHOCTH;
CIIOCOOHOCTh K SMOLMOHAIBHOMY BOCHPHATHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
pelIeHu!, pacCyKACHUM.

Cpedcmeom docmudicens Smux pe3yibmamos AeJsAemcs:

cUCTeMa 3aJJaHuil y4eOHUKOB;

npeacTaBjICHHAsA B yqe6H1/H<ax B JABHOM BHAC OpraHu3anusg Marcpuajia IO IMIMPUHIOUITY
MHUHHMAaKCa;

HCIOJIb30BAHUE  COBOKYIHOCTHM  TEXHOJOTMH, OpPHUEHTUPOBAHHBIX HAa  Pa3BUTHE
CaMOCTOATCIIBHOCTU W KPHUTHYHOCTH MBIIUICHUA: TEXHOJOTIHA HpO6J’IeMHOFO Jquajiora,
TEXHOJIOTHSI IPOJYKTUBHOT'O YTEHUS, TEXHOJIOTUS OLIEHUBAHUS.

MertanpeaMeTHbIMH pe3yjbTaTaMu HM3y4eHHs Kypca «MaremaTuka» siBisieTcss (opMUpOBaHUE
YHUBEpCAJIbHBIX yueOHbIX aercTBuil (VY ):
PervasituBubie YY/I:

7-9-i1 knaccwt

CaMOCTOATEIIHO 0OHapyscuéams W GHOPMYIUPOBATh YUEOHYIO MPOOJIEeMy B KJIACCHOU H
WHIUBUAYAITBHON Y4EeOHOM NeATeIhHOCTH;

8bl08U2amMb BEPCUU DEILIEHUs MpoOJIeMbl, OCO3HABAaTh KOHEUYHBIM pe3yibTaT, BbIOMPATh
CpEICTBA NOCTIKEHUS LENH U3 MPEATIOKEHHBIX WM UX UCKATh CAMOCTOSITEIHHO;



- cocmagiames (MHIUBUAYAIBHO WM B TPYIIE) IUIAH peIHIeHUs MpoOIeMbl (BBINOJIHEHUS
MPOCKTA);

- paboTas 1Mo NpPeIOKEHHOMY MJIM CaMOCTOSITENIbHO COCTABJICHHOMY IUIAHY, UCHOIb3068AMb
Hapsily C OCHOBHBIMHM M JIONOJHUTENIbHBIE CPEACTBa (CIpaBOYHAs JHUTEpaATypa, CIOKHBIC
puOOpPHI, KOMITBIOTED);

- nIaHuposams CBOIO MHAMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

- pabomamb TO CaMOCTOSITEIBHO COCTaBIEHHOMY IUIaHY, CBEpSSICh C HUM M C IEJbIO
JeSITeIbHOCTH, UCTIPABJIsisl OLUMOKH, UCTIONB3YsI CAMOCTOSITENIBHO MTO100paHHbIe Cpe/ICcTBA (B
TOM uucie u arepuer);

- CcBOOOJIHO 10.1b306amMbCsi BHIPAOOTAaHHBIMU KPUTEPUSMU OLIEHKH U CAMOOIICHKHU, UCXOJIS U3
LEJIM ¥ UMEIOIINXCSI KPUTEPUEB, pa3indas pe3yiabTaT U ClocoObl NeiCTBU;

- B XOjIe MIPeJICTaBJICHUSI IPOEKTA 0a8amb OYeHK) €ro pe3yabTaTaMm;

- CaMOCTOATENIbHO 0CO3HA6amb TIPUUMHBI CBOETO ycCIlleXa WM Heycnexa M HaxOJIuTh
CHOCOOBIBBIX0/Ia U3 CUTYAIIMH HEYCIIeXa;

- yMemb OyeHumd CTEIEHb YCICUIHOCTH CBOCH WHIMBHUIYaJIbHOH 00pa3oBaTENbHOM
NeSITeNIbHOCTH;

- J1aBaTh OIEHKY CBOMM JIMYHBIM KadecTBaM M YepTaM XapakTepa («KaKOB 51»), ONPENesTh
HaIpPaBIIEHUSI CBOETO PA3BUTUS («KAKUM S XOUY CTAThy, «4TO MHE ISl 3TOTO HAJI0 CIIEIaThy)

Cpeocmeom  hopmuposanus  pecynamusuvlx  YVJ[  cayscam  mexnono2us — CucmemHo-

0esimeNbHOCMHO20 N00X00ad HA Imane U3yyeHuss HO8020 Mamepuana U mexHoI02Us OYeHUBAHUS
0bpazosamenvhbix 00CmMudiceHUll (Y4eOHbIX YCnexos).

Ilo3znasamenvnwvie YY/I:
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— GHANU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOSamb U 0000wjamb (AKTHI U SIBICHUS;

— ocywecmensimes CpaBHEHHE, CEpUALMI0 U KJIACCU(PHUKAIMIO, CAMOCTOSTEIbHO BbIOMpas
OCHOBAHHUS U KPUTEPUH JJIsl YKA3aHHBIX JIOTMUECKUX OMepalyii; CTpOUTh KIACCU(PHUKAIMIO MyTEM
JUXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPUIIAHMS);

— cmpoums JOTMYECKH 00OCHOBAaHHOE PACCYXJEHUE, BKJIIOYAIOIIEe YCTAHOBJIEHUE MPUYMHHO-
CIICICTBEHHEIX CBS3€Hi;

— co30asamb MaTeMaTHYECKUE MOJIEIH;

— COCTaBJISATh TE€3MCHI, PA3IMUHBIE BU/bI IJIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoGpa3oBbIiBaTh
MH(OPMAIIHIO U3 OJTHOTO BUAA B APYroi (TabiuIy B TEKCT, AUAarpamMmy H Ip.);

— @bIYUMbIEAMb BCE YPOBHU TEKCTOBOM MH(OpMaLIUU.

— ymembv onpeodenams BO3MOXKHbIE UCTOUHUKU HEOOXOJIUMBIX CBEIACHUH, MPOU3BOAUTH MOUCK
nH(pOpMalUY, aHATM3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

— MOHMMAas TMO3MIHMIO APYroro 4ejgoBeKa, pasiuyams B €ro pedd: MHEHHE (TOYKY 3peHus),
JI0Ka3aTeNIbCTBO (apryMeHThl), (haKThl; TUIIOTE3bl, aKCUOMBI, T€OpHH. {11 3TOr0 caMOCTOSTENBHO
UCMOJb30BaTh pa3lM4yHble BUABI 4YTEeHUS (U3yyarollee, HPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMy c030aéamb WCTOYHMKM HH(DOPMALMM PA3HOrO TUNA W JUIS Pa3HbIX ayAUTOpHil,
coOmro1aTh MHPOPMAITMOHHYIO TUTHEHY M TIPaBHIa UHPOPMAITMOHHOM 0€301MacHOCTH;

— yMemb UCNOIb306aMb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUIS JOCTH)KEHMSI CBOMX ILieJieil. YMeTh BbIOMpaTh aJeKBaTHbIE 3ajjaue HHCTPYMEHTaJbHbIE
IIPOrpaMMHO-aINapaTHbIE CPEACTBA U CEPBUCHI.

Cpeocmeom popmuposanus no3HaBaTenbHBIX Y Y [l ciy>kaT ydeOHBIN MaTepral U IPEkK/Ie BCETO
NPOAYKTHUBHBIE 3aJaHMs Y4YeOHHKA, IO3BOJISIONIME MPOABUraThbCcs IO BCEM IIECTH JUHUIM
pa3BUTHA.

1-a JIP — HMcnonb3oBaHME MAaTEMaTUYECKUX 3HAHWM AJI PELIEHUS Pa3IMYHBIX MaTEMaTHUECKHUX
3a/1a4 U OLICHKU IOJYy4YCHHBIX PE3YJIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHHI IO UCTIOIB30BAHUIO TI0KA3aTEIIHOW MAaTEMaTHUECKON PEUH.



3-1 JIP — CoBOKYHNHOCTh yMEHHH 1o paboTe ¢ MHpOpMauueil, B TOM YUCIE€ U C Pa3TUYHBIMU
MaTeMaTHYECKUMHU TEKCTaMH.

4-g JIP — YMeHHs UCIIOJIb30BATh MAaTEMAaTUUECKUE CPEACTBA JUIsl U3YyUEHHUS] U OIMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUH.

5-s JIP — He3aBUCHMOCTb U KPUTUYHOCTDH MBIIUICHUS.

6-s1 JIP — Boiist 1 HACTOMYUBOCTE B IOCTHIKEHUU LIEJIH.

Kommynukamuenwvie YY/I:
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— CaMOCTOSITENILHO Op2aHu306bl6ams yieOHOE B3aMMOJICHCTBUE B TpymIe (ONMpeaesTh 00Iue
LIE€JTH, IOTOBapUBAThCS APYT C IPYroM U T.J1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPpUBOOUMb ApeyMeHmbl, TOATBEPKIas ux pakramu;
— B IMCKYCCUU yMemb 8bl08UHYMb KOHTPAPTYMEHTHI;
— YUUTBCS KPUMUYHO OMHOCUMbBCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM HPU3HABAND
OIMHUOOYHOCTh CBOETO0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
— TIOHMMas TO3MIMIO JIPYroro, pasiuyams B €ro pedd: MHEHHe (TOUKYy 3peHHs),
JI0Ka3aTeNbCTBO (ApPryMEHTHI), (aKThl; TUTIOTE3bl, AKCHOMBI, TEOPHUU;
— YMemdb B3TJSHYTh HA CUTYAIMI0O C MHOW MO3HMIMH U 00208apuéamuvcsi C JIOAbBMU WHBIX
MO3ULUNA.
Cpeocmeom @opmupoganus KOMMYHUKATUBHBIX YVYJ[ chayxaT TeXHOJIOTHS MPOOIEMHOTrO
nuaiora (oY KIArOIIHA U ITOABOISIIHA TUAIOT) U OPTaHU3amus padO0ThI B MAJIBIX TPYIIAX, TAKKE
HCIOJIb30BaHUE HAa YPOKAX 3JIEMEHTOB TEXHOJOTHUH MPOJTYKTUBHOTO UTEHUS.

IIpexmeTHbIe:

1) ymeHue paboTaTh C MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBAHHE, H3BJICUCHHE
HE00X0AUMOW MH(OPMALIMHU), TOYHO U TPAMOTHO BbIPa)KaTh CBOM MBICIHM B YCTHOM M MHCbMEHHOMN
peuu, NpUMEHsIst MaTeMaTHYECKY0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCIIOJIb30BATh PA3IUNYHbIE S3bIKU
MaTeMaTHKHU (CIIOBECHBIM, CUMBOJINYECKUH, IpadruecKuii), 000CHOBBIBATh CY)KJEHHs, MPOBOAUTH
KJIacCU(UKALIMIO, JOKa3bIBaTh MaTEMaTHUYECKHE YTBEPKACHMUS,;

2) BnajgeHue 0a30BBIM IMOHSTUHHBIM anapaToM: MMEThb MPEICTABICHHE O YHCIE, BIaJCHHE
CHUMBOJIBHBIM  SI3bIKOM ~ areOpbl, 3HAHUE DJIEMEHTApHBIX (PYHKIHMOHAJIBHBIX 3aBUCHUMOCTEH,
(dbopMHUpOBaHHE TMPEACTABICHUH O CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pEaJbHOM MHUpPE H O
pa3IMyYHBIX cHoco0ax HUX M3y4eHHs, 00 OCOOEHHOCTSIX BBIBOJOB M TPOTHO30B, HOCAIIUX
BEPOATHOCTHBIN XapaKTep;

3) yMeHHE BBINONHATH aireOpandyeckue MpeoOpa3oBaHUsl PAIMOHANBHBIX  BBIPAXKCHUI,
NPUMEHSATH UX Ul pelIeHHs] y4eOHbIX MaTeMaTHUECKUX 3a/1a4 U 3a/1a4, BOSHUKAIOLINX B CMEXHBIX
Y4eOHBIX TIPEIMETAX;

4) yMeHHE TOJIb30BATHCS MAaTEMAaTUYECKUMH (OPMYyJaMHU M CAaMOCTOSITEBHO COCTaBIISTH
(dbopMyInbl 3aBUCUMOCTEH MEXAY BEIMYMHAMHU Ha OCHOBE OOOOIIEHUS YacTHBIX CIy4aeB U
JKCIIEPUMEHTA;

5) yMeHue pemaTh JMHEHHbBIC U KBaIpaTHbIC YPABHEHHS U HEPABCHCTBA, a TAKXKE MPUBOIUMBIC
K HUM YpaBHEHHsI, HEPAaBEHCTBA, CUCTEMBI; IPUMEHSATh IpaduuecKue NpeCTaBICHUs Il peIIeHus
U HCCIIeIOBaHUs ypaBHEHUHN, HEPABEHCTB, CUCTEM; IPUMEHSTh MOJIyY€HHbIE YMEHHUS JJI PELICHUS
3a]1a4 U3 MAaTEMaTUKH, CMEKHBIX [TPEIMETOB, IPAKTUKH;

6) oBiageHHMe CUCTEMON (DYHKIIMOHANBHBIX MOHATHH, (YHKIIMOHAIBHBIM  SI3BIKOM |
CUMBOJIMKOH, YMEHHE CTpPOUTh rpaduku (YHKUIMH, OMMCHIBATH MX CBOMCTBA, HCIOJIL30BATh
(GyHKIMOHATBHO-TpapUUECKUe MPEACTaBICHUS Ul ONUCAHUS U aHAJIN3a MaTEeMaTHYECKUX 33134 U
peanbHbIX 3aBUCUMOCTEN;

7) OBIIAICHUE OCHOBHBIMH CIIOCOOAMH TIPEJCTABJICHUS M aHAIN3a CTATUCTUYECKUX JaHHBIX;
YMEHHE pelaTh 3a/1a4i Ha HaX0X/IeHHE YacTOThI U BEPOSITHOCTH CIIyYalHBIX COOBITHH;



8) YMCHHUC TIPUMCHATH HU3YUYCHHBIC IOHATUA, PEC3YJIbTAaThl U MCTOAbLI IPHU PCIICHHUU 3adad U3
Pa3IMUHBIX pa3aclioB Kypca, B TOM YHUCIIC 3aJad, HE CBOJJAIINXCA K HCIOCPCACTBCHHOMY
MPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA AJITEBPBI B 7-9 KITACCAX
PAIIMOHAJIBHBIE UMCJIA

BeimmyckHUKHAYYHTCS:

1) moOHMMAaTh OCOOCHHOCTHU JAECATUUHON CUCTEMBI CUUCIICHUS;

2) BIAAETh MOHATUSIMH, CBI3aHHBIMH C ICIIMMOCTBIO HATYpPaIbHBIX YHCEIT;

3) BbIpaxaTh 4YKMCIa B OKBUBAICHTHBIX (opmax, BbeIOMpas HauOosiee TMOAXOIAIIYIO B
3aBUCHMOCTH OT KOHKPETHOW CHTYaIUH;

4) cpaBHHMBATb U YHOPSIOYNBAThH PAIIHOHAIBHBIC YHCIIA;

5) BBINOJHSATH BBIYMCICHUS C PAlMOHAIBHBIMU YHCIIAMH, COYETas yCTHBIE M HMHCHMCHHBIC
pUEMBI BEIYUCIICHUH, IPUMEHEHNE KAIbKYIIATOPA;

6) WCIONB30BATh IOHATHS M YMEHHS, CBSA3aHHBIE C MPONOPIHOHAILHOCTBIO BEIUYHUH,
NPOIEHTaMH B XOJI€ pEIICHUS MaTeMaTHYeCKUX 3aJad W 3aJa4 M3 CMEXKHBIX MPEIMETOB,
BBITIOJTHSTH HECJIOKHBIC TPAKTUYECKUE PACUETHI.

BoinyckHUKnoyuumeo3morHcHOCmb:

7) NO3HAKOMUMBCA € NOZUYUOHHBIMU CUCEMAMU CHUCTEHUS C OCHOBAHUAMU, OMIUYHBIMU OM
10;

8) yernyoumov u pazeumv npeocmasieHuus 0 HamypaibHblX YUCLAX U CBOUCMBAX 0eTUMOCTIU,

9) mayuyumecs UCNONBL308AMb  NPUEMBL,  PAYUOHATUSUPYIOWUE BbIYUCIEHUS, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCIEHUS, 8b10UPAS NOOX0OAWUIL ONIsL CUMYAYUU CHOCOO.

JIEMCTBUTEJILHBIE YHCJIA

BBITyCKHUKHAYIUTCS:

1) wucmonb30BaTh HAYANIBHBIE MPEACTABICHHUS O MHOKECTBE I CTBUTEIBHBIX YHCEN,

2) BiIaJETh MOHATHEM KBaJIPATHOTO KOPHS, TPUMEHSTH €r0 B BEIYNCIICHHSX.

BoinycknuxnonyuumeosmoxicHocme:

3) passums npedcmasnenue o0 UHucie U UYUCTOBLIX CUCNEMAX OM HAMYPATbHBLIX OO
0eliCmeUmMenbHbIX YUCET, O PONU BbIYUCTCHULL 8 YeTI08eUeCKOU NPAKMUKe,

4) pazsumv U yenyoumev 3HAHUS O OECAMUYHOU 3aNUCU  OeUCMBUMENbHBIX — YlUcel
(nepuoouueckue u Henepuooudeckue opoou,).

N3MEPEHNA, ITPUBJIMDKEHW A, OLIEHKHU

BeInmyckHHMK Hay4dnTCs:

1) wucnonwp3oBaThb B XOJE PpELICHUsS 3a7a4 DJIEMEHTApHBbIC IPEICTABIICHUs, CBS3aHHBIE C
MpUOTMKEHHBIMY 3HAUEHUSIMU BETHYMH.

BBIITyCKHUKITOIYYUTBO3MOKHOCTD:

2) noHAmMb, YMO YUCTIO8blE OAHHbLE, KOMOPble UCNONb3VIOMCA OJIsl XaApaKMepUCmuKu 00veKxmos
OKpyJHCalouje2o Mupa, A6NAIMCA NPeuUMyujecmeeHHo NnpUOIUNCEHHBIMY, YMO No 3anucu npubau-
HCEHHBIX 3HAYEHUl, COOepHCAWUXCA 6 UHDOPMAYUOHHBIX UCMOYHUKAX, MOICHO CYOUMb O
nOZpeutHocmu NPpUOIUICEHUSL,

3) nomame, umo nozpewHoOCmb pe3yIbmama GblYUCIEHUN OONCHA OblMb cousmepuma ¢

NO2PEeUtHOCMbI0 UCXOOHBIX OAHHBIX.
AJITEBPAMYECKUE BBIPAXKEHU A

BeInmyckHUKHay4nTCS:
1) BIIQJICTh MOHSATHSAMHU «TOXIECTBOY», «TOXKIECTBEHHOE MPeoOpa3oBaHME», peliaTh 3a7aud,
cozepxaiire OyKBeHHBIC TaHHBIE; paboTaTh ¢ hopMysIamMu;
2) BBINOJIHATE MTPE0OPa30BaHuUs BHIPAXKEHUH, COJEPIKALINX CTEIICHU C IIEJBIMU MOKa3aTeIsIMU
Y KBaJIpaTHbBIC KOPHU;
3) BBINOJIHATE TOXKIECTBEHHBIE MpPeoOpa3oBaHUsl PALMOHATILHBIX BBIPAKEHUH Ha OCHOBE



MIpaBWJI JCHCTBHUI HAJl MHOTOWICHAMH U alreOpandecKuMH JTPpOOsSMU;

4) BBITOJIHATH Pa3I0KEHUE MHOTOYJICHOB HA MHOYKUTEIIH.
BuoinyckHUKnomyuumeo3smorHcHocmu.:

5) HAYYUmMovCsi  BbINOIHAMb MHO20WA208ble NPEoOPA3Z06AHUL PAYUOHATLHBIX BbIPAICEHUI,

NPUMEHSS, WUPOKULL HAOOP ChOC0O08 U NPUEMO8;

6) NPUMEHAMb  MOIHCOECMBEHHblEe NPeodpa3oeanus 01 pewleHus 3a0ad U3 pPa3iudHbix

pazoenos Kypca (Hanpumep, 015 HAX0HCOeHUs HaUbOIbUe20/HAUMEHbULE20 3HAYUEHUS BbIPANCEHUSL).

YPABHEHUA

BbinycKHUKHAY4YUTCS:

1) pemars OCHOBHBIE BHUJIbI PAllMOHAIBHBIX YPABHEHHUN C OJJHOM IIEPEMEHHOM, CUCTEMBI JABYX
YPaBHEHHH € ABYMs [IEPEMEHHBIMU;

2) IIOHMMATh YPABHEHWE KAK BAXKHEHINYI0 MAaTEMaTUYECKYI0 MOJEIb JJI1 OIUCAaHUS H
U3y4YeHHs] pa3HOOOpa3HbIX pEalbHbIX CHUTyallud, pellaTh TEKCTOBBIE 3aJaud auredpandeckum
METOJI0M;

3) mnpumeHATh rpaduyeckue NpeacTaBIeHUs Uil UCCIel0OBaHNs YPaBHEHUH, UCCIelI0BaHUS U
peLIeHUs CUCTEM YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Buinyckuux nonyuum 603moducHocmy.:
4)oBNazeTh CreUaIbHBIMU MPUEMAMHK PEIICHHS YPABHEHHUI U CUCTEM YPaBHCHUH; YBEPCHHO
IIPUMEHSITH alllapaT ypaBHEHUHN JJIs peleHUs] pa3HOOOpa3HbIX 3a7ja4 U3 MaTEMaTHKHU, CMEKHBIX
IIPEAMETOB, IPAKTUKY;

S)npuMeHsTh rpaduIecKre MpeACTaBICHUS ISl UCCIICAOBAaHUS YPaBHEHUH, CUCTEM ypaBHEHHUH,
coiepKanIix OyKBeHHbIE KO (DUITUCHTHI.

HEPABEHCTBA

BeInmyckHUKHAY4IHUTCS:

1) MOHMMAaTh W TPUMEHSTH TEPMUHOJOTHIO M CHMBOIIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

2) peumarh JMHEHHbIE HEPABEHCTBA C OJTHOM IEPEMEHHON M MX CUCTEMBI; PEIIaTh KBAIpaTHBIC
HEpPaBEHCTBA C ONOPO Ha rpaduyeckue NpeaCcTaBICHNUs;

3) NPUMEHATH anmapar HEpaBEHCTB IS PEIICHHUS 3aa4d U3 Pa3IMuHBIX pa3zeioB Kypca.

BuinyckHuxnonyyumeosmosicHocmovHayuumucs:

4) paznoobpazuvim npuémam O0OKA3amenbCmea HepaseHcms; Y8epeHHO NPUMEHIMb annapam
HepageHcme OJisl peuleHUs PA3HOOOPA3HbIX MamemMamuyeckux 3a0ad U 3a0ad U3 CMeNCHbIX
npeomemos, NPaKmuKu,

5) npumenamv cpaguueckue npeocmagnenus O UCCLEO008AHUSL HEPABEHCMS, CUCeM
HepaseHcma, cooeparcauyux OYKeeHHble Kodppuyuenmol.

OCHOBHBGIE TTOHATHSA. YUCIIOBBIE ®YHKIINN

BeInyckHHMK HaydnTCs:

1) TOHMMATh U UCTOIH30BaTh (DYHKIIMOHAIBHBIC TIOHATUS U S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHUs ),

2) CTpOUTH rpaduKH dIIEMEHTAPHBIX (PYHKINN; UCCIIEOBATh CBOMCTBA YHCIOBBIX (DYHKIIHI Ha
OCHOBE M3y4€HUs MOBEICHUS UX TPaPUKOB;

3) moHMMAaTh (PYHKIIHIO KaK BaXKHEUITYI0O MATEeMaTUYECK YO0 MOJEIb JIsl ONUCAHUS MTPOLIECCOB
U SIBJIGHUN OKPY>KAIOLIEro MUpa, IPUMEHATh (QYHKIIMOHAIBHBIN SI3BIK JUIS OTIMCAHUS U UCCIIE0Ba-
HUS 3aBUCUMOCTEH MeX Ay GU3NUECKUMHU BETHUYNHAMHU.

Boiny cKHUKNOYYUMBO3MOACHOCTNbHAYYUMBCAL:

4) npoeooumv UCCIe008AHUS, CBA3AHHbBIE C U3YYEHUeM CBOUCME (QYHKYUU, 6 MOoM yucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3YUEHHBIX (DYHKYUL Cmpoums 60.ee Cloic-
Hble epaguku (KycouHO-3a0anHble, ¢ «BbIKOJIOMbIMUY MOUKAMU U M. N.);

5) ucnonvzoeamv @GYHKYUOHANbHBIE NPEOCMABLeHUs U CE0UCmea (QyHKyutl Ol peuleHus
MamemMamuyeckux 3a0ay U3 pasiudHblx paszoenos Kypcd.



YMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BeInnyckHMK HayduTes:

1) nmoHMMaTh M MCIOJIB30BaTh S3bIK I10CIIEA0BATEIbHOCTEH (TEPMHUHBI, CHUMBOJIMYECKHUE
0003HaYCHHUS ),

2) NpUMEHATb (QOpMYJIbl, CBSI3aHHbIE C apU(PMETUYECKOH M IeoMeTpUYEeCKOM M ammapar,
c(OPMHUPOBAHHBIA NPH H3YYCHUU IPYTUX PA3JENIOB Kypca, K PEIICHHIO 337ady, B TOM YHUCIE C
KOHTEKCTOM M3 PEaJIbHOM JKU3HMU.

BuinyckHUKnomyyumeo3moscHOCmoHay Yumucsi:

3) pewamv KoMOUHUPOBAHHbIE 3A0AYYU C NPUMEHEHUEM (OPMYIL N-20 YNIEHA U CYMMbl NEPEbIX N
YIeHO8 apuUpMemuyeckol U 2eoMempuyeckol npocpeccull, HPUMeHsAs Npu IMOM annapam
VPAasHeHUll U HepaABEeHCME,

4) nonumame apu@dmemuiecKylo u 2eoMempuiecKyio npoepeccu Kak QYHKYuu HamypaibHo20
apaymenma, ceA3vleams apupMemuyecKyio npocpeccuio ¢ JUHEUHbIM POCIOM, 2eOMempPUIecKyO
— € 9KCNOHEHYUATIbHBIM POCTIOM.

OITMCATEJIbBHAS CTATUCTUKA

BbInycKHUK HayduTCs HCIONB30BaTh MPOCTEHIIME CIOCOOBI TPECTABICHUS M aHAINU3a
CTATUCTUYECKUX JAHHBIX.

Buinyckuux nonyuum 603modcHocms npuodpecmu nepeoHauanibHblll ONbIM opeanuzayuu coopa
OGHHBIX NPU NPOBEOCHUU ONPOCA OOWECMBEHHO20 MHEHUs, OCYWEeCMEIamb UX aHAIu3, npeo-
CMaesamo pe3yibmamuvl onpoca 8 euoe maobauyvl, OUASPAMMEBL.

CJIVUAMHBIE COBBITUS U BEPOSITHOCTD

BbIMyCKHUK HAy4UTCS HAXOJWTh OTHOCHUTEIBHYIO YACTOTY H BEPOSATHOCTH CIy4ailHOTO
COOBITHS.

Boinycknuk — nomyuum  603MOJNCHOCMb — npuobpecmu  OnbIM  NPOBEOCHUs  CAYYAUHbIX
IKCNEPUMEHMO8, 8 MOM YUCILE, C NOMOUWBIO KOMNLIOMEPHO20 MOOCIUPOSAHUS, UHMEPNPEeMAayUull ux
pe3yibmamos.

KOMBHMHATOPUKA

BrimyckHUK HaydyuTCs peniaTh KOMOWHATOPHBIEC 33/1a4l Ha HaXOXKJIECHUE YKcIa OOBEKTOB MU
KOMOUHAIIHIA.

Buinyckuux nomyuum 803mM04CHOCIb HAYUUMBCA HEKOMOPBLIM CNEYUATbHBIM NPUEMAM PeUuleHUs]
KOMOUHAMOPHBIX 3A0aH.

Coaepxxanue yuyeOHOro npeamera «Ajaredopa»
7 -9 kJjaccoB
e 7 kiacc:
Beipaxkenus, TokaecTBAa, YypABHECHHUS

YucnoBble BbIpakeHUS C mepeMeHHbIMH. [Ipocteiimme mnpeoOpa3oBaHUs BbIPAXKEHUI.
VYpaBHeHue, KOpeHb ypaBHEHUs. JIMHEHOE ypaBHEHHE ¢ OJIHOM MEPEMEHHON. Penenne TeKCTOBBIX
3aJ1a4 METO/IOM COCTaBJIECHUS ypaBHEHUM. CTaTUCTUUECKHE XapaKTEPUCTUKH.

OcHoénass yenp — CHUCTEMAaTHU3HpPOBaTh U OOOOIIUTH CBEACHHS O MpeoOpa3zoBaHUIX
anreOpandecKnX BhIPAKEHUH U peIIeHUuH YpaBHEHHUH ¢ OJJHOM MepeMEeHHOM.

[epBast Tema Kypca 7 Kiacca sIBISETCS CBSA3YIOMIMM 3BEHOM MEXIY KypcoM MaTeMaTUKHA 5—~6
KJIaCCOB M KypcoM anreOpbl. B Hell 3akperuIsitoTcss BHIYUCIUTENbHBIE HABBIKM, CHCTEMATU3UPYIOTCS
1 000011at0TCS CBEICHUS O MpeoOpa30BaHUAX BHIPAKEHUH U PEIIEHUN ypaBHEHUH.

HaxoxxneHne 3HaueHUI YMCIOBBIX U OYKBEHHBIX BBIPQKEHUH JaeT BO3MOXXHOCThH MOBTOPUTH C
yYJallUMHUCS  IpaBWiIa JEUCTBUM C  pPAlMOHAIBHBIMM  YHCIAMHM. YMEHHS  BBINOJIHATH
apupMeTHYeCKre NEHCTBUS C pallMOHAIBHBIMU YMCIIAMU SIBJISIIOTCS OMOPHBIMU JJISi BCErO Kypca
anreOppl.  CrenyeT BBIACHUTb, HACKOJIBKO IMPOYHO OBJIAJEIM MMM Yydalluecs, U B Ciydae
HEOOXO/JMMOCTH OpPraHMW30BaTh IOBTOPEHHE C IIENbI0 JUKBUIALMU BBISIBICHHBIX MPOOEIOB.



Pa3BuTHIO HAaBBIKOB BBIUMCIICHUN JOJKHO YACIATHCA CEPHE3HOE BHUMAHHUE U B JAJIbHEUIIEM IpU
M3Y4YEHHUH JPYTUX TEM Kypca anreOpbl.

B cBsi3u ¢ paccMOTpeHHEM BOINpPOCAa O CPAaBHEHWMU 3HAYCHHM BBIPAKCHUM PaCIMPSAIOTCS
CBEJCHUS O HEpPaBEHCTBAX: BBOJATCA 3HAKUM HEPABEHCTB, [JAETCS IOHATHE O JBOMHBIX
HEpPaBEHCTBAX.

[Ipu paccmoTpenuu npeodpazoBaHuil BeIpaKeHUI (HOpMaIbHO-ONIEPAaTUBHBIE YMEHUS OCTAIOTCS
Ha TOM K€ YPOBHE, yYallIMECS NOAHUMAIOTCA Ha HOBYIO CTYIIEHb B OBJIQJICHUU Teopuel. BBouarcs
MOHATHS «TOXKJIECTBEHHO PaBHBIE BBIPAKEHUSI», TOXKIECTBOY», «TOXKIIECTBEHHOE MpeoOpazoBaHuE
BEIPKEHUI», COACpKAHUE KOTOPBIX OyIeT IOCTOSHHO pAacKpbIBATHCA M YIIYONSThCS TIPH
M3Y4YeHUH TMpeoOpa3oBaHUil pa3iuyHbIX anreOpandeckux BbIpakeHui. lloguepkuBaercs, uTO
OCHOBY TO]IECTBEHHBIX MPe0Opa30BaHUI COCTABIISIIOT CBOWCTBA JACHCTBHI HAJ YUCITAMH.

VYceunuBaercd posib TEOPETHMUECKUX CBEICHHWM IpU pacCMOTpeHHMH ypaBHeHUU. C 1elbro
o0ecrniedeHrss 0CO3HAHHOTO BOCHPHSITHS YYAIIUMHUCS aJTOPUTMOB PEIICHHUS YPAaBHEHUN BBOJIUTCS
BCIIOMOTaTeNbHOE TOHSATHE PABHOCHIBLHOCTH YpaBHEHUH, (OPMYITUPYIOTCS U Pa3bACHAIOTCA Ha
KOHKPETHBIX IPUMEPAX CBOMCTBAa PAaBHOCHIBHOCTH. JlaeTCsd MOHSATHE JIMHEMHOrO YpPaBHEHUS H
UCCIIeyeTCs BOMPOC O YMcie ero KopHel. B cucteme ynpakHeHud oco00e BHHUMAaHUE YAETSETCS
pCIICHUIO YpaBHCHHUU BHJA ax = Drnpu pasnmumunbix 3HaueHusx a u b. IIpogormkaercs pabora 1o
(GOpMUPOBAHHIO Yy Yy4YalUXCS YMEHHUS HUCIOIb30BaTh ammapar YpaBHEHHMH Kak CpPEICTBO s
pelIeHns TEKCTOBBIX 3ajjau. Y pOBEHb CII0)KHOCTH 33/1a4 3/IeCh OCTaeTCs TaKUM e, KakK B 6 Kiiacce.

N3yueHnue Tembl 3aBeplIaeTCsl O3HAKOMJIEHHUEM YYalUXCsl C MPOCTEHIIMMU CTATUCTUYECKUMHU
XapaKTePUCTUKAMU: CPEAHUM apu(PMETHYECKUM, MOJIOM, MEIMAaHOW, pa3MaxoM. Yyaluecs
JOJDKHBI YMETh MCIOJIb30BaTh 3TH XAPAKTEPUCTUKHU JJIA aHAIM3a Psia JAHHBIX B HECIOXHBIX
CUTYyalHsIX.

CreneHb ¢ HATYpaJbHBIM MOKa3aTeJeM
CTerneHb ¢ HATYpAJIbHBIM ITOKa3aTeNeM W ee cBoiicTBa. Oxuowten. OyHKIMA y = X%, ¥ = X°H HX
rpadukH.

OcnosHas yenb — BbIPAOOTaTh YMEHHE BBITIOIHATD JIEHCTBUS HaJ CTENEHIMU C HaTypalbHBIMU
MOKa3aTeIsIMH.

B nanHON TeMme pmaercs OIpeAeNeHHE CTENEHW € HaTypalbHBIM IOoKaszareneM. B kypce
MaTeMaTHKHU O Kjacca ydaliuecs yKe BCTPEeUYalauCh ¢ MpUMEpaMH BO3BEJEHUS UUCEN B CTENEHb. B
CBSI3M C BBIYMCIICHUEM 3HAYCHMM CTENEHW B 7 Kiacce JAaeTcs MpeAcTaBICHUE HAXOXKIACHUN
3HAYEHUN CTENEeHH C TOMOIIBI0 KalbKYJIsATOpA. PaccmarpuBaroTcs CBOMCTBAa CTENEHU C
HaTypaJIbHBIM ITOKa3areneM. Ha mpuMepe noka3arenbcTBa CBOWCTB CTENIEHU YYallMECS BIIEPBBIC
3HAKOMSTCS C J0Ka3aTesJbCTBAMHU, INPOBOJUMMBIMU Ha anredpanyeckom Matepuaine. CBolicTBa
CTENEHU C HATypaJIbHBIM MOKA3aTeNIEM HAXOAAT MNPUMEHEHHE IPU YMHOXXEHHHM OJHOYIEHOB U
BO3BEJICHUM OJIHOYJICHOB B CTeNeHb. [IpM HaAX0XKIEHWU 3HAYCHWM BBIpaKEHUHM, COAepkKallux
CTeIeHH, 0c000e BHUMaHHE CIIeyeT OOpaTUTh Ha MOPSIOK JeHCcTBUI.

Paccmotpenune ¢yHkiuit y = X2, y = X TIO3BOJISIET MPOAOKUTH paboTy 1o (HOpMHUPOBAHMIO
YMEHUH CTpOUTh M uMTaTh Tpaduku (yHkiuil. BaxkHo oOpaTuTh BHHMaHHE YdYalIUXCs Ha
0ocobeHHOCTH Tpaduka GYHKIUU y = X rpapuK MPOXOJUT yepe3 Hadajo KoopAuHat, ock Oy
SBIISIETCS €r0 OChI0 CUMMETPUH, IpadUK pacloioKeH B BEpXHEH MOTYIIOCKOCTH.

YMeH#e CTpouTh rpaduki GYHKIHA y = X°H Y = X HCIIONB3YeTCs JUIsS 03HAKOMIICHHS! YUaIuXCsl
¢ rpa)u4ecKuM CIOCOOOM PEILIeHHUs YPaBHEHUH.

MHoroujeHbl

MmuorowieH. CloXeHue, BBIMUTAHUE U YMHOXXEHHE MHOTOWICHOB. Pa3iioxkeHne MHOTOWICHOB
Ha MHOXXUTCIIN.

OcHosnas yenb — BBIPAOOTATh YMEHHE BBITIOJNHSITH CJOKCHHE, BBIYMTAHHE, YMHOXKCHUE
MHOTOYJICHOB U pasnoxceHHe MHOT'OYJICHOB HAa MHOXXHUTCJIN.



JlanHass Tema wurpaer (yHIAMEHTaJIbHYIO poJib B (OPMUPOBAHMHM YMEHHS BBINOIHATH
TOKIECTBEHHBIE MPe0o0pa3oBaHms anredpandeckux BoipaxeHuil. @opMupyemsle 31ech GOpMaIbHO-
OIlepaTUBHBIE YMEHUS SBJSIOTCS OMOPHBIMU IIPU U3YUYEHUU JEHCTBUM C pallMOHAIBHBIMU APOOSIMH,
KOPHSIMH, CTENIEHSIMU C PallMOHAJIbHBIMU IIOKA3aTEIIIMHU.

N3ydyeHne TeMbl HAYMHAETCSI C BBEACHMSI IOHITMM MHOTOUYIEHA, CTaHJApPTHOTO BHJA
MHOT'O4JIEHA, CTENIEHU MHOrowieHa. OCHOBHOE MECTO B 9TOM TEME 3aHMMAIOT aJITOPUTMBI IEHCTBUN
C MHOTOYWIEHAMHU — CJIO’)KEHUE, BBIUMTAHUE U YMHOXKEHHE. YUalluecs JOJKHbI IOHMMATbh, YTO
CYMMY, Pa3HOCTb, IIPOU3BEIECHUE MHOTOWIECHOB BCEIa MOKHO IIPEICTAaBUTh B BUAEC MHOIOWICHA.
JIeWcTBUSI CIIOKEHMsI, BBIYMTAHMS M YMHOXKEHHS MHOI'OWIEHOB BBICTYNAIOT KaK COCTaBHOM
KOMIIOHEHT B 3a/laHUsAX Ha IpeoOpa3oBaHUs IeNbIX BblpaxkeHui. [loaTomy Henenecoodpa3HoO
NEePeXOaUTh K KOMOMHUPOBAHHBIM 33JJaHUSM IPEXK/IE, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOC BHUMaHHME B ITOW TEME YIEJSAETCS Pa3JIOKEHHUIO MHOTOYICHOB HA MHOXHTEIU C
MOMOIIbI0 BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXHUTENS U C [OMOUIbIO TPYIIHPOBKH.
CooTBeTcTBYOIIME MPEe0oOPa30BaHUA HAXOIAT IIMPOKOE NPUMEHEHHE KaK B Kypce 7 Kilacca, Tak U B
MOCTIEIYIONUX KypcaxX, 0cOOEHHO B ICHCTBUSIX C PAIIHOHAILHBIMU JAPOOSMH.

B naHHOHN Teme ywammecs BCTPEYArOTCS € NPUMEPAMU HCIIOJIB30BaHMUS PACCMATPUBAEMBIX
peoOpa3oBaHUil IPH PEIICHUN PAa3HOOOPA3HBIX 3a/1a4, B YACTHOCTH IIPH PEIICHUU ypaBHEHUH. ITO
MO3BOJISIET B XOJ€ W3YYEHHUs TeMbl MPOJOJDKUTH paboTy Mo (OPMHUPOBAHUIO YMEHMs peIlaTh
YPAaBHEHUs, a TAKXe peuiarb 3aJa4d METOJOM COCTABJICHMs ypaBHEHUH. B 4Mciio ynpakHEHH
BKJIIOYAOTCS HECJIOXKHBIE 3aJJaHMsI Ha JOKa3aTEeIbCTBO TOXKIECTBA.

DopMyJIbI COKPALIEHHOT0 YMHOKEeHHUsI

®opmyist (a + b)? = a® + 2ab + b? (@ + b)*=a® + 3a°h + 3ab* £ b® (a+b) @ + ab + b?) =4
+b%. TIpumenenne GOpMyYIT COKPAIIEHHOrO YMHOXKEHHS B IPE0OPa30BAHMAX BHIPAIKCHHIA.

OcHosHast yenb — BBIPAOOTATh YMEHHE MPHUMEHATH (HOPMYIIBI COKPAIIEHHOTO YMHOKCHHUS B
npeoOpa3oBaHUsIX IEbIX BBIPAKECHHH B MHOTOWICHBI M B PAa3JIOKCHUH MHOIOYICHOB Ha
MHOKHTEITH.

B nmanHoli Teme mpopoipkaercs pabora mo (OPMHUPOBAHUIO Y YUAIIMXCS YMEHUS BBINOIHATD
TOX/ICCTBEHHBIC MPEOOPa30BaHMs MENbIX BhIpakeHHid. OCHOBHOC BHMMAaHHE B TEME YICISCTCSI
dopmynam (a - b) (@ + b) = a® - b°, (a £ b)* = a® + 2ab + b% Yuammecs momKHBI 3HaTH 3TH
(GOpMyIIbI M COOTBETCTBYIOIIHE CIOBECHBIC (DOPMYJIMPOBKH, YMETh MPUMEHSTh MX KaK «CICBa
HAIPaBO», TaK U «CIpaBa HAJICBOY.

Hapsiny ¢ yKasaHHBIMH paccMaTpuBaioTcs Taioke gopmyisi (@ + b)® = o+ 34%0 + 3ab? £ b°,
+b® = (@ +b) (@®+ ab + b®). OnHaKo OHM HAXOIAT MEHbIICE IPUMEHEHHE B KYPCE, TIOITOMY He
CIICyeT M3JTUIIHE YBIEKATHCSI BHIOIHCHUEM YIPAKHEHHUI Ha MX UCIIOJIb30BaHHUE.

B 3akirounMTenbHOW YaCTH TEMBI PAaCCMATPHUBACTCS TMPHMCHEHHE pA3JIMYHBIX IPUCMOB
Pa3NIOKEHUsT MHOTOUWICHOB HAa MHOXWTEIHM, a TaKKe WCIOIb30BaHHE MPeoOpa3oBaHUM IEIBIX
BBIPKEHHH [UIs PEIICHUsI IMPOKOTO Kpyra 3a/1ad.

DyHKUMH

OyHKIUg, 00macTe onpeneneHus ¢GyHKuuU. Beraucienwe 3HadeHud GyHKIUU 1O (GopMyIie.
I'padpux ¢pynkuuu. [Ipsimas nponopuroHaIbHOCTh U ee rpaduk. JInneitHas GpyHkuus u ee rpaguk.

OchosHas yenb — 03HAKOMUTH YUYAIIUXCS ¢ BAXKHEUITMMH (PYHKIIMOHATHHBIMHA TIOHSTHSIMH H C
rpaduKaMH NMPsIMOM MPOMOPIUOHATBHOCTY M IMHEHHOM (DYHKIIMK 00IIero BUAA.

JlaHHas TeMa SBISIETCS HAYAIBHBIM ATAllOM B CHCTEMATHYECKOH (DYHKIIMOHAIBHOW MOJITOTOBKE
yyalmuxcs. 37iecb BBOJSATCS Takue MOHATHA, Kak (DYHKIUsS, apryMeHT, OO0JIaCTh OINpeAeieHus
¢byakun, rpadpuxk Qynkuuu. DyHKIUS TpakTyeTcss Kak 3aBUCUMOCTb OJHOM MEpeMEHHOW OT
Apyroii. Yyamuecs MmoyiydyaloT MepBOe NpeACTaBiIeHHue 0 crocobax 3anaHus (GyHKuuu. B maHHOM
TeMe HauWHaeTcs padora mo (OpMUPOBAHUIO Yy yUANTUXCS YMEHHH HaXOIUTh MO (opMyIe 3Haye-
HUE (YHKLIUU MO M3BECTHOMY 3HAUEHHUIO apryMEHTa, BBINOJHATH Ty K€ 3aJady Mo rpaduky u
pemath o rpaduKy oOpaTHYIO 3a1a4y.



QOyHKIMOHAIbHBIE IOHATUSA IIOJYyYalOT CBOKO KOHKPETH3ALMIO IIPU WU3Y4YCHUM JIMHEHHOMN
GYHKIIMM ¥ ee 4YacTHOTO BHJAa — TPSAMOI IPOIOPIHOHATBHOCTH. YMEHHUS CTPOWTh M YUTATh
rpaduKu 3TUX (QYHKIUI MIMPOKO MCHOJIB3YIOTCS KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpur M (u3nKu. Ydyammecss IODKHBI INOHMMaTh, Kak BIMAET 3HAaK Kod(QuIMeHTa Ha
pacnosokeHne B KOOPIAMHATHOM TIOCKOCTH rpaduka pyHkimu y = Kx, rae u K # 0, kak 3aBUCUT OT
3HayeHuik ub B3aumHoOE pacronoxenune rpadukoB 1Byx GyHKuui Bugay = Kx + b.

dopmupoBanue BceX (QYyHKIMOHATBHBIX MOHATHI U BBIPA0OOTKA COOTBETCTBYIOLINX HABBIKOB, &
TaKKe M3y4eHHE KOHKPETHBIX (DYHKIMH CONPOBOXKAAIOTCS PACCMOTPEHHUEM MPUMEPOB PEABHBIX
3aBUCUMOCTEH MEXIy BEIIMYMHAMH, YTO CIOCOOCTBYET YCHJICHHIO MPHUKIATHON HANpPaBICHHOCTU
Kypca ajireopsbl.

CucreMbl JTHHEHBIX YPaBHEHU

Cucrema ypaBHeHuUl. Perienue cucrteMsl IByX JINHEWHBIX YpaBHEHUI C ABYMs IEPEMEHHBIMU U
€ro reoMeTpuydeckas MHTeprnperanus. PeleHne TEKCTOBBIX 3a7ad METOAOM COCTaBICHHUS CHUCTEM
YpPaBHEHU.

Ocnosnasi yenp — O3HAKOMUTH Yy4YallUXcs €O CHOCOOOM pEUIeHUs CUCTEM JIMHEHHBIX
YpaBHEHUH C JByMsI IIE€PEMEHHBIMH, BbIpa0OTaTh yYMEHHE pellaTh CHCTEMbl YpPaBHEHUH W
IIPUMEHSTh UX MPU PELICHUH TEKCTOBBIX 3aJad.

N3ydenue cucteM ypaBHEHUHM pacripeaensercss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce
BBOJUTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX yPaBHEHUM.

N3noxenne HaUMHAETCS ¢ BBEJICHUS NTOHATUS «JIMHEWHOE YPaBHEHUE C JABYMs IIEPEMEHHBIMI.
B cucreMy ynpakHEHUI BKIIIOYAIOTCS HECJIOXKHBIC 33aJaHUSl HA PELICHUE JIMHEWHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMU B LIEJIBIX YUCIIAX.

dopmupyercss ymeHHe CTpouTh rpaduk ypaBHenusia + by = ¢, rne a # 0 wm b# 0, npu
pa3nuuHBIX 3HauYeHUsX a, b, ¢. BBemenue rpaduveckux oOpa3oB JaeT BO3MOXKHOCTH HATJISIHO
HCCIIEI0BaTh BOIPOC O YHUCIIE PEIIECHUI CHCTEMBbI [BYX JIMHEWHBIX ypaBHEHUH C JByMs Iie-
PEMEHHBIMU.

OCHOBHOE MECTO B JaHHOW TEME€ 3aHUMAET HM3yYEHHUE AITOPUTMOB PEIICHHUS CHUCTEM JBYX
JUHENHBIX YpaBHEHHUH C JIByMSI NEPEMEHHBIMH CIOCOOOM MOJICTAHOBKH M CHOCOOOM CIIOKEHHS.
BBeneHne cucrteM MO3BOJISAET 3HAYUTEIBHO PACIIMPUTH KPYr TEKCTOBBIX 3aJad, PELIAacMbIX C
MOMOLIBIO anmnapaTa anreopsl. [IpuMeHeHne cucteM yrpouaeT Mmpolece NepeBoa JaHHbIX 33aJaul
C 0OBIYHOTO SA3bIKA Ha A3bIK YPaBHEHUH.

IloBTOpEHME
OcHosnas yenw. 11oBTOPUTD, 3aKpenuTh U 00001TUTH OCHOBHBIE 3YH, momydeHHsie B 7
KJ1acce.
e 8 Kkiacc:
PaunonanbHbie a1podu
PanmonansHas 1po0b. OcHOBHOE CBOWCTBO IpobOH, cokpaiieHue Apodeid. ToxkaecTBeHHbIE

npeoOpa3oBaHusl PalMOHAIBHBIX BBIpaXKEHUH.DYHKIUSA y = — U ee rpaduk.
X

Ocnognass  yenb — BBIpAOOTaTh YMEHHE BBINOJIHATH TOXKICCTBEHHBIE MpeoOpa3zoBaHUs
paIrMOHATBHBIX BBHIPAKCHUM.

Tak kak qefCTBUS C pallMOHATBLHBIMU JPOOSIMH CYIIECTBEHHBIM 00pa30M OMHUPAIOTCS HA IEHCTBUS C
MHOT'OUYJICHAMH, TO B Ha4Yajie TeEMbl HEOOXOIMUMO MTOBTOPHUTH C YUAIIMMHCS MPEeoOpa30oBaHUs IIEIIBIX
BBIPAKCHUM.

['maBHOE MeCTO B JaHHOW TeMe 3aHWUMAIOT AJTOPUTMBI ACHUCTBUN ApOOSMHU. Ydamuecs AOKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTh, IIPOU3BEACHNUE U YAaCTHOE IPOOEH Bceraa MOXKHO MPEICTABUThH B
Buae npobu. IlpmoOperacmbie B MaHHOW TEeME YMEHHUS BBINOIHATH CIIOXKEHWE, BBIYMTAHHE,



YMHOKEHHE U JeNCHHE Apo0eil SBIAIOTCS ONMOPHBIMH IPeoOpa3oBaHUSX APOOHBIX BBIPAKCHHM.
[TosTomy wum crnemyer yaeauTe ocoboe BHUMaHHe. HerenecooOpa3sHO —mepexoauTh K
KOMOWHUPOBAHHBIM 3aJ[aHUsM Ha BCE JICUCTBUS € OpoOsSIMU Mpexkiae, yeM Oyny yCBOCHBI OCHOBHBIE
aNTOPUTMBL. 3aJaHusl HA BCE JICHCTBUS C APOOSMHU HE JOJDKHBI OBITH M3JIHUIIHE I'POMO3JIKUMH U
TpynoeMkuMu. IIpu HaXoXJeHUH 3HaYeHUH APOOeH MAroTCs 3alaHUs HAa BBHIYMCIEHUS C IIOMOUIBIO
KaJbKyIATOpa. B MaHHOH TeMe pacmmpsioTcsl CBEICHHS O CTAaTHCTUYECKHX XapaKTepUCTHKAX.
BBoautTcss  MOHATHE CPEAHEr0 TapMOHHYECKOTO psijia MOJOXKHUTEIbHBIX 4ucel. V3ydeHue Tembl

o k
3aBepILIACTCA PACCMOTPEHUEM CBOMCTB rpaduka QyHKIMH y = —.
X

CTreneHb C 1eJbIM OKa3aTeeM. DJIeMeHThl CTaTHCTUKH

Crenenb C 1eIbIM IMOKa3aTeaeM U ee cBoricTBa. CTaHaapTHBINA BUA uncia. HavanbHbie cCBeACHUS 00
OpraHu3allyi CTATUCTUYECKUX UCCIEAOBAHUM.

OcHosHas yenp — BBIPAOOTaTh YMEHUE NMPHUMEHSATH CBOWMCTB, CTEIICHHM C IIEJIBIM ITOKa3aTelieM B
BBEIYHCIICHUSX W TPeo0pa3oBaHUSX CHOPMUPOBATH HAYallbHBIC TPEACTAaBICHUS O cbOope u
TPYNIUPOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJISAHONW MHTEPIIPETALIUU.

B sToli Teme QopMyIupyIOTCsl CBOMCTBA CTENEHH C LIENBIM IOKazaTesneM. MeToJ J0Ka3aTelnbCTBa
3TUX CBOICTB MOKAa3bIBACTCS HAa MPUMEPE YMHOXKEHUSI CTETEeHEW C OJUHAKOBBIMU OCHOBAHHUSMHU.
JlaeTcsi moHATHE O 3allUCHU YMCIAa B CTaHAApPTHOM Bue. [IpuBOAsSTCS IMpUMEpPHl HUCIOIb30BAHMS
TakoM 3amucu B GU3MKe, TEXHUKE U JPYTUX 00IacTIAX 3HAHUM.

Vyammecss 1OJy4alOT  HadyalbHBIE TMPEACTABICHHS 00  OpraHU3aluud  CTaTUCTHYECKUX
uccinenoBanuii. OHM 3HAKOMSATCS C MHOHSITUSIMH TEHEPaTbHOM M BBIOOPOYHON COBOKYIHOCTH.
[IpuBoasiTCS NpUMEpHl TPEACTABICHUS CTATUCTUYECKUX JaHHBIX B BHUJE TaOJHI] YacTOT U
OTHOCHUTEJILHBIX YacTOT. YUaluMCs IpeaiararoTcs 3aJlaHus Ha HaXOXKJIEHHWE 10 TaOJIMIIe 4acTOT
TaKMX CTATUCTUYCCKHX XapaKTEPUCTUK, Kak cpeaHee apudmermdeckoe, Moja, pa3Max.
PaccmaTpuBaeTcs BOIpoc 0 HATJISIAHON MHTEPIIPETAIMK CTaTUCTHUECKOM nHpopManuu. M3BecTHbIe
y4aluMcsl CIOCOOBI  HATJISITHOTO TPEACTABJICHHUS CTAaTUCTUYECKUX JIAHHBIX C  TTOMOIIBIO
CTONOUYATBIX U KPYTOBBIX AHArpaMM PACIIUPSIIOTCS 3a CYET BBEJCHUS TaKUX MOHSTUN, KaK MOJIUTOH
Y TUCTOTpamMma.

KBagparHble KopHH

ITonsatue o6 uppannoHaIbHbIX yucaax. OO1e cBeJeHus 0 AeUCTBUTEIbHBIX unciax. KBagpaTHbIit
KOpPCHb. ITonsatue o HaxXO0XJICHNU HpI/I6J'II/I)KeHHOFO S3HAYCHHA KBAaAPAaTHOI'O KOPHA. CBolicTBa
KBaJpaTHbIX KopHeH. [IpeoOpa3oBaHust BBIpAKEHHUH, COAEpXKAIMX KBaJpaTHble KOpHU. DYHKIUSA
y =+/x , ee cBoiicTBa 1 rpaduxk.

OcnosHas yenb — CUCTEMATHU3UPOBATh CBEIEHUS O PAllMOHAIBHBIX YUCIAX U JaTh MpeICTaBlIeHUE
00 HppaquOHAJIBHBIX YHCJIaX, paClIMpuB TEM CaMbIM IIOHATHUEC O YHUCIIC, BI)Ipa6OTaTI) YMCHUC
BBINOJIHATH MPE0OpPa30BaHMsl BEIPAKEHUH, CO/IEpIKAIINX KBaIpaTHbIE KOPHHU.

B nmanHOW Teme ywamuecss MONy4YarOT HAdalbHOE MPEICTABICHHE O TMOHATHU JEHCTBUTEIHLHOTO
yucia. C 3Toi 1enpio 0000111at0TCsl U3BECTHBIE YUAITUMCS CBEJICHHUS O PAllMOHAIBHBIX uncnax. /s
BBCACHUS MOHATHUA UPPATUOHAIIBHOTO YHCJIa UCITOJIB3YCTCA MHTYUTUBHO MPEACTABIICHUC O TOM, YTO
KaX/Iblii OTPE30K MMEET JJIUHY U MOTOMY KaXKIOW TOYKEe KOOPAWHATHOM MpPSMOIl COOTBETCTBYET
HekoTopoe uncio. [Toka3pIBaeTcs, 4To CyIMIECTBYIOT TOUKH, HE NMEIOIIHE PAallHOHATBHBIX a0CIHCC.
IIpu BBenEeHMM MOHATUS KOPHS IOJE3HO O3HAKOMHUTH YYAIIMXCS C HAaXO0XJIEHUEM KOpHEH ¢
MOMOIIBIO KATBKYIISATOPA.

OcHOBHOE BHHMMAaHHE YAENSETCS MOHATHIO apu(pMETHYECKOro KBaJpaTHOTO KOPHS U CBOWCTBAM
apumeTnyecKux KBaJpaTHBIX KOpHeW. J[oka3bIBaloTCS TEOpEMbl O KOpHE M3 IPOU3BENEHUS U

IpoOH, a TaKKe TOKIECTBO a’ :|a| , KOTOpBIE TOJYYaroT NMPUMEHEHHE B NpeoOpa3oBaHUSX

BBIDQXKEHUH, coaepkallux KBajapaTHble KopHU. CrenuanbHOe  BHUMAaHUE  yJIensercs

a
OCBO60)KII€HI/IIO OT UPPALMOHAJIBHOCTHU B 3HAMCHATCIIC I[pO6I/I B BBIPAKCHHUAX BUIA T

b’ vbtc



YMeHuenpeoopazoBeIBaTh BBIPAKEHUS, COACPIKAIIUE KOPHHU, YacTO HCIIOJIB3yeTCs KaKk B CaMOM
Kypce aJireOpbl, TaK U B Kypcax reOMETPHH, aJireOpbl M Hadajl aHaIHM3a.
[Ipomomxkaercss paboTa 1O  Pa3BUTUIO  (PYHKIMOHAIBHBIX  IPEICTABICHUN  yYaIIUXCS.

PaccmarpuBaroress GyHKIMS 6 =+/6, ee cBoiictBa U rpaduk. llpum m3ydennn QyHKIMH y =+/x
y 2
MOKa3bIBACTCS €€ B3aUMOCBS3b ¢ pyHKUuel y = x°, rae x > 0.

KBaaparHubie ypaBHeHHs

KBanpatHoe ypaBHeHume. PopMyila KOpHEH KBaIpaTHOIO ypaBHEHMs. PelleHue panuoHanbHbBIX
ypaBHeHul. PemieHune 3amad, NOpHUBOAAIIMX K KBAAPAaTHBIM YPAaBHEHUAM U INPOCTEUIIHAM
palMOHAIbHBIM YPaBHEHUSIM.

OcHoénass yenb — BbIpadOTaTh YMEHHS pEIIaTh KBaJpaTHbIE YpPaBHEHUS U IMpOCTeHIIne
palMOHAaIbHbIE YPABHEHUS U IIPUMEHATD X K PEIICHUIO 3a/1a4.

B Havane TeMbl NPUBOIATCS NPUMEPHI PEILICHHUS HEMOJIHBIX KBAJAPAaTHBIX YPAaBHEHHH. ITOT
MaTepuaj CUCTEMAaTU3UpPyeTCs. PaccMaTpHUBarOTCS aIrOpUTMBI PEIIECHUS HEMOIHBIX KBaJIpaTHBIX
YPaBHEHUU Pa3IMYHOrO BUJA.

OcCHOBHOE BHUMaHUE CJIENYET yAEIUTh PELICHUIO YpaBHEHUHN BUIA ax’+bx +c=0, e a#0, ¢
UCTOJIb30BaHuEM (hopMyIel KopHEl. B manHoii Teme ydamuecst 3HakKOMSTCS ¢ Gpopmyrnamu Buera,
BBIPAXKAIOLIMMH CBS3b MEXAY KOPHSAMH KBAJpaTHOrO ypaBHEHUs U ero ko3dduuuenramu. OHu
HCIIONB3YIOTCS B JAJBHEWIIEM IIPH JIOKA3aTEIIbCTBE TEOPEMBI O pPaA3JIOKEHUM KBaJIPaTHOIO
TPEXWICHA Ha JINHEHHbIE MHOKUTEIIH.

VYuyamuecss OBIaAeBalOT CIOCOOOM pelIeHUs JPOOHBIX palMOHAIbHBIX YpPaBHEHHH, KOTOPBIH
COCTOMUT B TOM, YTO PELICHUE TAKUX YPAaBHEHUI CBOJIUTCS K PEIICHUIO COOTBETCTBYIOLIMX LIEJBIX
YPAaBHEHUH € ITOCIIETYIOIIUM UCKIIFOYEHUEM IIOCTOPOHHUX KOPHEH.

W3y4yeHne TaHHOM TEMBI IO3BOJIAET CYIIECTBEHHO PACIIMPUTh anmapar ypaBHEHHUM, HCIIOJIb3yEMBIX
JUISl peIIEeHUs] TEKCTOBBIX 3a/a4.

IloBTOpEHUE
Ocnosnas yenwv. I1oBTOpUTSH, 3aKpenuTh U 00001MTH OcHOBHBIE 3YH, nomyueHHsle B § Kiacce.

e 9 Kkiacc

HepaBencrBa

UucnoBble HEpaBEeHCTBA M HX CBOMCTBA. [lOoWs€eHHOE CIOKEHME W YMHOMXEHHE YHCIOBBIX
HEpPABEHCTB. JINHENHbBIE HEPABEHCTBA C OJJHOM ITIEPEMEHHOM U UX CUCTEMBI.

OcHosHass  yenb — O3HAKOMHUTH yYalIUXCsl C MPUMEHEHHE: HEPABEHCTB ISl OLICHKW 3HAUYCHUN
BBIpQXXEHUH, BBIPa0OTaTh YMEHHUE pellaTh JMHEWHbIE HEPABEHCTBA C OJHOW TMEPEeMEHHOW U HX
cucteMbl. CBONCTBA YMCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3zy, Ha KOTOPOW OCHOBAHO PEIICHUE
JINHEMHBIX HEPABEHCTB C OJHOM MEpeMEHHOW. T peMbl O MOUYJIEHHOM CIOKEHUM U YMHOXECHHH
HEpPABEHCTB HAXOAUTh MNPHUMEHEHHE TMPU BBINOJIHEHUH NPOCTEHIIMX YIPAKHEHUW Ha OLEHKY
BBIPOXEHUI MO METOJy TpaHull. BBomaTcs TOHSTHS aOCOTIOTHOW MOTPEIIHOCTH U TOYHOCTH
MPUOIMKEHUSI, OTHOCUTEIILHONW TOTPENTHOCTH. YMEHHsI TPOBOJUTH JCIYKTUBHBIC PACCYKICHUS
MOJYyYaloT pPa3BUTHUE Kak IpPU J0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK U MPHU BBINOJHEHUU
YIPaXXHEHUH Ha JJOKA3aTEIbCTBA HEPABEHCTB.

B cBs3u C pemieHneM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAETCS IMOHATHE O YHMCIIOBBIX
MMPOMEXKYTKaX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHHWS W 00o03HadeHHUs. PaccMOTpeHHIO cuctem
HEPAaBEHCTB OJIHOW IEPEMEHHOM MPEAIIECTBYET O3HAKOMIIEHUE Y4YAIIMXCS C IOHATHAMHU
nepeceveHust 1 00beANHEHUSI MHOYKECTB.

[Ipu peuieHMM HEPABEHCTB MCIOJIB3YIOTCA CBOWCTBA PAaBHOCWIBHBIX HEPABEHCTB, KOTOPbBIE
Pa3bIACHSIOTCS HAa KOHKPETHBIX MpuMepax. Ocoboe BHUMaHUE CIAEAYeT YASIUTh OTPabOTKEe YMEHHS
pemaT mpocTeiIne HEepaBeHCTBAa BHAa ax >D, ax <b, OCTaHOBHUBIIKCH CICIHMATIBHO Ha Clilydac,
xorma a <0.



B sToil Teme paccMaTpUBAETCs TaK)KE PELICHHE CUCTEM JBYX JIMHEWHBIX HEPAaBEHCTB C OJHOU
IIEPEMEHHOM, B YaCTHOCTHU TAKUX, KOTOPBIE 3alIMCAHbI B BUJI€ ABOWHBIX HEPABCHCTB.

KBaaparuunas pyHkumst

@Oynxkius. CpoiictBa Gpynkuuii. KBagpatusliii TpexwieH. Paznoxenne KBaapaTHOro TpexwieHa Ha
MHOXUTENU. DYyHKUIHS y = ax? + bx + ¢, ee cBoiicTBa U rpaduk. CreneHHas GyHKIIHS.

OcnosHas yenb — paACIIUPUTh CBEJCHHS O CBOWCTBaX (YHKUMH, O3HAKOMHUTH YYAIIUXCS CO
CBOMCTBaMHU U IpauKOM KBaApaTUIHON GYHKIIHUH. |

B nHauane teMbl cucTeMaTH3UpPYIOTCA cBeneHUs o (GyHKusX. [ToBTOPSIFOTCS OCHOBHBIE MOHSATHS:
GbyHKIUS, apryMeHT, o0nacTe ornpeaencHus GyHkuuu, rpaguk. /laroTcs moHATHS O BO3pacTaHUU U
yObIBaHUM  (PYHKIIMH, TIPOMEXYTKAaX 3HAKOMOCTOSHCTBA. TeM caMmbIM co3jmaercs 6asza aus
YCBOEHUS CBOMCTB KBAJPAaTUYHON M CTETICHHOW (DYHKIIMI, a Tak)Ke I JadbHEHIIIEro yriryOoneHus
(GYHKIMOHATBHBIX MPECTABICHUN NPU U3YyUSHUHU Kypca anreOpsl M Hayall aHaIu3a.
[ToArOTOBUTENBHBIM IIATOM K HW3YYEHHUIO CBOICTB KBaJApaTHUYHON (YHKUIUU SBISETCATAKKE
paccMOTpeHHE BOIIPOCAa0 KBaJIPaTHOM TPEXWIECHE U €ro KOPHSX, BBIJCICHUN KBajpaTa JAByWIEeHa U3
KBaJIpaTHOT'O TPEXUJICHA, PA3JI0KEHUH KBAJPAaTHOTO TPEXUICHA HA MHOKUTEIH.

W3yuenmne kBagpaTHIHON (YHKIUN HAYHMHACTCS C PACCMOTPEHHUsT QYHKIHU Yy = ax®, ee CBOJHCTB U
0COOCHHOCTEH rpaduka, a Takke JPYrUX YacTHBIX BUJOB KBaApAaTUYHOU QYHKIUN — QYHKIMHA y =
ax’ + b, y = a (x - m)’>. DTH CBEJCHHMS HCIIONB3YIOTCS TPH M3YYCHHH CBOWCTB KBaIPATHUHOM
¢byskuu obuiero Buaa. BaxHo, yToObI yyamuecs MoHsUIH, 4To rpaduk pyHkuuu y = ax” + bx + ¢
MOXeT OBITh MONyYeH n3 rpaduka QYHKIMH y = ax°C IOMOIIBIO JBYX MAPALICIBHBIX TIEPEHOCOB.
[Ipuembl moctpoeHus: rpaduka QyHKIUH Y = ax? + bx + ¢ OTpaGaThIBAIOTCS HA KOHKPETHBIX
npumepax. [Ipu sToMm ocoboe BHHUMaHUE CIEAyeT YACIUTh (OPMHPOBAHUIO Yy YUAIIUXCS YMEHUS
yKa3bIBaTh KOOPAMHATHI BEPIIMHBI TapadoJbl, €€ OCh CAMMETPHUH, HAlIpaBJICHUE BETBEH MapaloIibl.
[Ipn u3yyeHuM 5TOW TeMbl JalibHEWIEe pa3BUTHE MOJYy4aeT YMEHHE HAaXOJIUTh MO TIpaduky
MIPOMEKYTKH BO3pacTaHusi W yObIBaHHMSA (PYHKLMH, a TaKKe NMPOMEXKYTKH, B KOTOPBIX (YHKILUSA
COXpaHsIET 3HaK.

Vyaruecs: 3HAKOMATCS CO CBOMCTBAMH CTEMEHHON (YHKIUHM y = X HPH YETHOM H HEYETHOM
HaTypaJbHOM IIOKa3arene I. BBomutTcs mnoHsATHE KOpHS N-ii creneHu. OHU  MOJy4aroT
MPEJCTaBICHUE O HAaXOXJEHUHM 3HAYEHUI KOPHS C MOMOUIbIO KaJbKYJISATOPA, MPHUYEM BbIpaOOTKa
COOTBETCTBYIOIIUX YMEHUI He TpeOyeTcs.

HepaBeHcTBa ¢ 0HOM epeMeHHOM

Lenbie ypaBHeHUs. [[poOHble paloHalbHbBIE ypaBHeHHs. HepaBeHcTBa BTOpPON CTENEHU C OJIHOU
IIEpEMEHHON. MeTO1 MHTEPBAJIOB.

OcnosHas yenp — CUCTEMATH3UPOBATh M OOOOIIMTH CBEJCHHUS O PEUICHWU LEIbIX M JAPOOHBIX
paloOHaJIbHBIX ypaBHEHUH € OJHON MEpPEeMEHHOH, cOopMUPOBaTH YMEHHE pellaThb HEpaBEHCTBA
BHUIA ax? + bx + ¢ >0 mm ax® + bx + ¢ <0, rme a#0.

B aT0i1 TemMe 3aBepiaeTcs M3ydeHUE pallMOHAIBHBIX YPaBHEHUH C OJHOW mepeMeHHOW. B cBs3u ¢
THUM HPOBOJUTCS HEKOTOpoe 00o0OIIeHHe M yriybjeHue cBeleHUil o0 ypaBHeHHsX. BBogsrcs
MOHATHUSA LIEJIOTO PAMOHAIBHOTO YPAaBHEHMS U €r0 CTEIECHM. YUaluecs 3HAKOMSTCS C PEIICHUEM
YPaBHEHUI TPETbEH CTENEHW M UYETBEPTOM CTENEHU C MOMOILIBIO Pa3lOKEHHs HAa MHOXHUTEIU U
BBEJICHHUS BCIIOMOTATEJIbHONM IEepEeMEHHOM. MeTox pemeHuss ypaBHEHUMH NIyTeM BBEICHMS
BCIIOMOTATENIbHBIX MEPEMEHHBIX OYyAeT IIMPOKO HCIOJIb30BATHCA B JalbHEHIIEM IMpH pELIeHUN
TPUTOHOMETPHYECKHX, JIOTAPU(PMUUECKUX U APYTUX BUJIOB YpaBHEHHIA.

PacimmpsiroTcs cBeleHUs 0 peleHUH IPOOHBIX pallMOHAIBHBIX YpaBHEHUN. Ydaluecs 3HaKOMSTCS
C HEKOTOPBIMH CIIELMATIbHBIMUA IPUEMAMH PEIICHUS TAKUX YPABHEHHU.

@opMHpOBaHUE YMEHUHN pelIaTh HEPABEHCTBA BUJIA ax®+ bx + + ¢ > 0 wm ax’ + bx + ¢ <O, rae a
# 0, ocyIecTBIsSETCS C OMOPON Ha CBEJEHUS O TpaduKe KBaIpaTUIHOW (PyHKITHH.

VYyamuecss 3HaKOMATCS € METOJOM HHTEPBAJIOB, C IOMOLIBIO KOTOPOIO PELIAIOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.



HepaBeHcTBa ¢ 1ByMS epeMEeHHBIMH

VYpaBHEeHHE ¢ IBYMs NEepeMEHHBIMU U ero rpaduk. CHUCTEeMbl YpaBHEHUH BTOPOHW CTEITICHH.
PemeHne 3amad ¢ IOMOLIBIO CHUCTEM YpaBHEHUM BTOpOW cremneHu. HepaBeHcTBa ¢ JIByMs
MIEPEMEHHBIMU U UX CUCTEMBI.
OcHosHas yenb — BbBIPAOOTATh YMEHHE PEIIaTh MPOCTEUINNE CUCTEMBI, COJIepKalllhue ypaBHEHUE
BTOPOU CTENEHM C JBYMs IEPEMEHHBIMU, U TEKCTOBBIE 33J]a4d C MOMOIIBIO COCTABJIEHUS TaKUX
CUCTEM.
B nanHoOl Teme 3aBepliaeTcs M3y4EHHE CUCTEM YpPaBHEHUH € JBYMs nepeMeHHbIMH. OCHOBHOE
BHUMAHHUE YAENSETCd CHUCTEMaM, B KOTOPBIX OJHO HM3 YpPAaBHEHUW NEPBOM CTENEHH, a JIPyroe
BTOPOH.
W3BecTHBIN y4ammMcs CIOCOO0 TOJACTAHOBKM HAXOJWUT 3/1eCh JalibHEiIee NPUMEHEHHE |
MI03BOJISIET CBOJAUTH PEIICHNE TAKMX CUCTEM K PELICHUIO KBaIPaTHOTO YPABHEHUS.
O3HakoOMJICHHE YYAIIUXCS C MPUMEpPaMU CUCTEM YpaBHEHUU C JABYMSI MEPEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHHUS BTOPOHM CTENEHH, MOJKHO OCYIIECTBISATHCA C JIOCTATOYHOW OCTOPOKHOCTBIO U
OTPaHUYMBATHCS IPOCTEUIIMMH PUMEPAMHU.
[IpuBneueHne W3BECTHBIX YyYallUMCs TpapUKOB IMO3BOJSET MPHUBECTU MPUMEPHI IpadruecKkoro
pemieHusi cucteM ypaBHEHHH. C MOMONIBI0 Tpa@UUYECKUX TMPEACTABICHUN MOXKHO HAIJISIIHO
[I0Ka3aTh Y4YalllMMCS, YTO CHUCTEMBbI JIBYX YPaBHEHUW C JIByMs IE€PEMEHHBIMHU: BTOpPOH CTENEHU
MOT'YT UMETh OJHO, B, TPH, YETHIPE PEUICHUS WJIM HE UMETh PEILICHHIA.
Pa3paboranHblii MaTeMaTW4YecKUi ammapar [O3BOJSET CYIIECTBEHHO PaCHIMPUTh  KIIACC
COZIEPIKATENIbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMbIX C TOMOIIBIO CUCTEM YPaBHEHUU.
N3yuenue Tembl 3aBepiaeTcs BBEICHUEM MOHATUA HEPABEHCTBA ABYMs MEPEMEHHBIMU U CHCTEMBI
HEPAaBCHCTB C ABYMs INepeMeHHbIMU. CBelcHHsS O TpaduKax YpaBHCHHHA C ABYMS MEPEMCHHBIMU
WCIONB3YIOTCA MPU WUIIOCTPALUA MHOXKECTB PELICHUH HEKOTOPBIX MPOCTEHUIINX HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM.

DJIeMeHTbI NPUKJIATHON MATEeMAaTUKH.

MaremaTtnueckoe MmojaenupoBaHue. llpoueHnTHble pacueTsl. [IpuOdMIKEHHBIE BBIYHCICHUS.
OcHoBHblE TMpaBWiIa KOMOMHAaTOpuKH. OTHOCUTENbHAs YacTOTa M BEPOSATHOCTb CIy4allHOTO
coObITHs. Kimaccuyeckoe onpeseneHne BeposiTHOCTH. HauanbHble CBEIEHUS O CTATUCTHKE.
OcHogénas yenp — 03HAKOMHUTD yUalllUXCsl C MIOHATUSAMU [IEPECTaHOBKU, pa3MELICHUs, COUYETaHUS U
COOTBETCTBYIOLIMMH (OpMYyJIaMHu JUIsl TIOJCUeTa MX YUCIIA; BBECTH MOHATUS OTHOCHTEIBHOH dac-
TOTBI U BEPOSITHOCTHU CIIy4allHOTO COOBITHSI.

M3yueHne TeMbl HaAuMHAETCSA C PELICHHUs 3ajjad, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WJIM WHBIE
KOMOMHAIMM 3JEMEHTOB W MOJACYMTAaTh MX 4ucHo. Pa3bscHsercds KOMOMHATOpPHOE IpaBHIIO
YMHOKEHUSI, KOTOPOE MCIONb3yeTCsl B JalbHEHIIeM Ipu BbIBoAe (OpMyN A MOJCUeTa YMCIia
MIEPEeCTaHOBOK, pa3MelleHuid M coderaHud. [Ipum u3ydeHum naHHOrOo Marepuana HEOOXOAMMO
Oo0paTUTh BHHMAHUE YydYallUXCid Ha pa3dyhe TMOHATHH «pa3MEIIeHue» U «COYETaHUEeM,
chOopMUPOBATh Y HUX YMEHHUE OIpPeAesaTh, 0 KaKOM BUe KOMOWHAIMI UIET peyb B 3aj1a4e.

B nanHOl TeMme yuwamMecs 3HAKOMATCA C HAayaJbHBIMU CBEIEHUSMHM U3 TEOPHUH BEPOSITHOCTEM.
BBoastTcs noHATHS «ciy4yaiiHOe COOBITHE», «OTHOCUTENbHAS YaCTOTa», «BEPOSTHOCTh CIIy4ailHOrO
coObITHs». PaccmMaTpuBaroTCsl CTaTUCTHUECKUMH M KJIACCHYECKUH TOAXOIBl K OIpPEAETICHUI0
BEPOATHOCTH CIIy4aHOro coObITus. BaxkHo 00paTUTh BHHMaHUE Y4YalluXcsli Ha TO, 4TO
KJIACCUYECKOE OIPEIETIEHNE BEPOSATHOCTH MOKHO MPUMEHSTH TOJBKO K TAKMUM MOJIENSIM PEAIbHBIX
COOBITHH, B KOTOPBIX BCE UCXOJIbI SBIISIOTCS PAaBHOBO3MOXHBIMHU.

Yuci0BbIe MOCIE10BATEILHOCTH.

YucnoBele MocaenoBaTeIbHOCTH. ApudmMeTHueckas U reoMerpuyeckas nporpeccun. @opMyInsl M-
ro 4WieHa M CyMMBbI NEpBBIX N WIEHOB Iporpeccuu. beckoHeuHO yObIBarolas reoMeTpuyuecKas
Iporpeccusi.



Ocnognass yenb — JNaTh TOHATUS 00 apuU(PMETHUECKOH M TEOMETPUYECKOW MPOTPECcCHsX Kak
YHCIIOBBIX TOCIIEI0BATEIBHOCTSIX 0COO0T0 BH/IA.

[Ipu n3yyeHun TeMbl BBOJUTCS MOHSTHE MOCIEA0BATEIIbHOCTH, PA3bIACHICTCS CMBICI TEPMUHA «N-HI
YJieH MOCIEe0BaTEIbHOCTHY, BbIPA0ATHIBACTCS YMEHHE HCIOJB30BaTh HHAEKCHOE 0003HAUYEHHUE.
OTU CBEACHHUS HOCST BCIIOMOTATEIbHBIM  XapakTep M  HCHOJB3YIOTCS il HU3y4YeHUS
aprupMETUIECKON U TEOMETPUICCKOMN TIPOTPECCHIA.

PaGora ¢ ¢opmynamu N-ro WieHa W CyMMBbl NEPBBIX ra YICHOB IMPOTPECCUl, MTOMUMO CBOETO
OCHOBHOTO  HA3HAa4yeHHs, TIO3BOJIIET  HEOJHOKPATHO  BO3BpalIaTbCsl K  BBIYUCIICHUSAM,
TOKJIECTBEHHBIM IIPEOOPA30BaHUSM, PEIICHUIO YpPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcsi XapaKTepUCTHUECKHE CBOWCTBA apu(MeTHUYEecKOM u reOMeTPUYECKO
MPOTPECCUH, UTO TO3BOJIAET PACIIUPUTH KPYT MpejiaraeMbIX 3a1ad.

IToBTOpEeHue (MTorosoe)
Ocnosnas yenw. I1oBTOpUTH, 3aKpenuTh U 00001MTH OCHOBHBIE 3YH, nonyuenHsie B 9 kinacc
TemaTH4eckoe NJIAHUPOBAHHE

Aunreopa. 7 kaacc

(3 yaca B Henemo, Bcero 105 gacoB)

Ne Ha3Banus Tembl KoJuinyecTBo yacoB
1.| JIuneitHoe ypaBHEHHE 15
C OJIHOM IIEPEMEHHOMN
2. | Ilenble BRIpaKCHUS 52
3.| OyHKIIUU 12
4.| Cucrtembl TMHEWHBIX YpaBHEHUN 19
C IByMsI IEPEMEHHBIMH
5. | IloBTOpenue u cucremaTu3anus yaeOHOro Marepuana 12
UTOTI'O 105

TemaTnuyeckoe NIaHMPOBaHUE
Auredpa. 8 kiaacc

(3 yaca B Hezesnro, Bcero 105 yacaos)

Ne Ha3Banus TeMbl KoJsunyecTBo 4yacoB
1. | ParmoHanbHbBIE BBRIPAKCHHUS 45
2. | KBagparuble kopHH. [lelicTBUTEIbHBIE YUCIIA 25
3. | KBagpartHble ypaBHeHUs 26

4. | TloBropenue u cucTeMaTH3alys yaeOHOro Marepuana 9
NTOI'O 105
TemaTnuyeckoe NIaHKPOBaAHUE
Aunreodpa. 9 kaacc
(3 yaca B Henento, Bcero 102 yaca)

No Ha3Banus TeMbl KoJsnuyecTBo 4acoB
1. | HepaBencrBa 20
2. KBanparnunas GpyHkims 38
3. DJIeMEHTHI NPUKIAJHON MAaTEMATUKHI 20




4, YucnoBbIe NOCIEA0BATEIILOCTHU 17
5. IToBTOpEeHue u crucTeMaru3aiys y4eOHOro MaTepuana 105
UTOI'O 102




