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IHosicuuTeALHAA 3aNIUCKA

Pabouass mporpaMma mnpeaHa3HaueHa Uis HM3y4eHUS MaTeMaTHUKH B OCHOBHOHM WIKOIIE,
cootBercTBYyeT DepepalibHOMY rOCyIapcTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY OCHOBHOTO
obmero oopazoBanus. Pazpaborana Ha OCHOBE MPUMEPHOU pabouelt mporpamMmsl, GeaepaabHOTO
nepeuHs y‘-ICGHI/IKOB, PCKOMCHIOBAHHBIX NN AOMYIICHHBIX K HUCIIOJIB30BaHUIO B
00pa3oBaTelbHOM TMPOIECCE M COOTBETCTBYET ydeOHOMY ruiaHy crnenuainbHocTd 53.02.03
«HCTpYMEHTAIILHOE UCTIOJIHUTEIILCTBOY.

Pabouas mporpamma yueOHOTO Kypca COCTaBl€HAa Ha OCHOBe IIpuMepHOH MpOrpaMMeI
OCHOBHOrO o00mero o0pa3oBaHUs IO MAaTEeMAaTHKE B COOTBETCTBHM C (eaepabHbIM
KOMIIOHEHTOM TOCYJapCTBEHHOI'O CTaHAapTa U C Y4eTOM PEKOMEHJAIMi aBTOPCKUX IPOrpamm
FO.H.Makapsiuena.

Hszyuenue npeomemnoii oonacmu « Mamemamuxa u ungpopmamuxay» coenacuo @I'OC CIIO no
cneyuanvnocmu 53.02.03 « MncmpymenmanbHoe UCHOIHUMENLCINBO» OOJIHCHO 00eCneuusams:

- OCO3HaHHE 3HAUYCHHS MAaTEMaTUKH B MOBCEJHEBHOM KM3HU YEJIOBEKA;

- (¢opMupoBaHHE MPEICTAaBICHUN O COLMANBHBIX, KYyJIbTYPHBIX, U HCTOPUYECKHX (pakTOpax
CTaHOBJICHUSI MATEMAaTUYECKON HAYKU;

- (opMupoBaHHE MPEACTABICHUN O MaTeMaTUKE KaK O 4acTHU OOILEYesIOBEYEeCKONW KYIbTYpHI,
YHUBEPCAIBHOM S3bIKE€ HAyKH, MO3BOJISIONIEM OIUCHIBATh W HM3y4aTh pEalbHBbIE MPOLIECCHl U
SIBJICHUS;

I_Ie.]'ll/l N3YYCHUSA MAaTEeMaTUKHU

- OBJAJICHWE CHUCTEMOM MAaTEeMATHUYCCKHX 3HAHWUH W yMEHHUH, HEOOXOMWMBIX IS NPUMEHEHUS a
MPAKTHYECKON JIEATEITLHOCTH, U3YYCHUSI CMEXKHBIX JUCIHUIUIMH, TIPOJIOJDKEHIS 00pa30BaHHUS;

- UHTEUICKTyaJIbHOE pa3BUTHE, (OPMHPOBAHHE KA4YeCTB JUYHOCTH, HEOOXOJMMBIX YEIOBEKY IS
MOJTHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh U TOYHOCTH MBICITH, KPUTHYHOCThH MBIIIICHUS,
UHTYUIIMSI, JIOTHUYECKOE MBIIUICHHE, SJIEMEHTHl aJTOPUTMUYECKON KyJNbTYphl, MNPOCTPAHCTBEHHBIX
MIPEICTABICHUH, CTIOCOOHOCTD K IPEOI0ICHHUIO TPYAHOCTEH;

- (bOpMI/IpOBaHI/IC Hpe,I[CTaBJ'ICHI/If/’I 00 naeAax U MCTOJaX MATCMATUKHN KaK YHUBCPCAJIBHOTO A3bIKa HAYKHU
1 TCXHHUKHU, CPCACTBA MOACIUPOBAHUA SIBIICHUH 1 mpoueCCoOB;

- BOCIIUTAHUEC KYJIbTYPhI IMYHOCTHU, OTHOIICHUA K MaTEMATUKE KaK K 4aCTH 06IHCIICJIOBC‘-ICCKOI71
KYJbTYpPbI, IOHUMAHUC 3HAYUMOCTU MATCMATUKU U1 HAYYHO-TCXHUYCCKOT'O ITPOrpecca,

- pa3BUTHE BBIYMCIUTEIBHBIX U (OPMATHLHO-ONICPATHBHBIX aIreOpandecKux yMEeHHH 10 YPOBHS,
MO3BOJISAIOLIETO YBEPEHHO HUCIIOJB30BaTh UX MPHU PELICHUH 3a7jad MaTEMAaTUKH U CMEKHBIX PEAMETOB
(pusuka, XuMusi, OCHOBBI HH(OPMATUKU M BEIYUCIUTEIBHON TEXHUKH), YCBOCHHE aNlapara YpaBHEHUN U
HEPaBEHCTB KaK OCHOBHOTO CPEACTBA MaTEMAaTHUYECKOI0 MOAEIMPOBaHUs IPUKIIAJHBIX 3a1a4,
ocylecTBIeHNE (PYHKIMOHATBLHOM MOArOTOBKY IIKOJIFHUKOB. B X0/ n3yueHns Kypca yyaiuecs
OBJIA/ICBAIOT MPUEMaMHU BEIYMCICHUN Ha KaIbKYJIATOPE.

3agaum kypca:
-BBECTH TOHATHS KBAIPATHOTO TPEXWICHA, KOPHS KBAJAPATHOTO TPEXWICHA, U3Y4YUTh HOPMYITy
pasiiokeHUs KBaJpaTHOTO TPEXWIEHA HA MHOXKUTEIIH;



- pacHIMPUTH CBEICHHUS O CBOMCTBaX (hYHKIIHIA, TO3HAKOMHTH CO CBOMCTBAMH ¥ rpapuKoM
KBaJIpaTUYHOU (QYHKIUHU U CTENICHHON (YHKIINH;

- CUCTEMaTU3UPOBaTh U 0OOOIINUTH CBEACHHS O PEIICHUH 1eJIbIX U IPOOHBIX pallMOHATBHBIX
YpaBHEHUH C OJTHOM NEPEMEHHOMN ;

- HAyYUTh pelliaTh HEPABEHCTBA BTOPOU CTEIEHH;

- 3aBEpLIAETCS U3YUYEHHE CUCTEM YPABHEHUH C IBYMsI IEPEMEHHBIMU;

- BBOJIUTCS IOHATHE HEPABEHCTBA C JBYMsI IEPEMEHHBIMHU M CUCTEMBI HEPABEHCTB C IBYMS
IIEPEMEHHBIMY;

- BBOAWTCS TOHATHE TTOCIIE0OBATEIFHOCTH, U3y4yaeTcs: apupMeTHdecKkas U reoMeTpruaecKkas
IIPOIPECCHH;

- BBECTH 3JIEMEHTH KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEH.

O0mas xapakTepuCTHKA y4eOHOI0 peaMeTa, Kypca:

- KpaTKas XapaKTePUCTHKA:

MatemaTtnueckoe 0Opa3oBaHUE B OCHOBHOM ILIKOJI€ CKJIAJBbIBAETCS U3 CIEAYIOLIUX COIePKaTEIbHbBIX
KOMIIOHEHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apupMeTHKa; anreOpa; reOMeTpHsl; dJ€MEHThI
KOMOWHATOPUKH, TEOPUH BEPOSTHOCTEH, CTATUCTUKH M JIOTUKU. B CBOEI COBOKYITHOCTH OHU
OTpa’kaloT OOTaThIi ONMBIT 00yYeHHSI MAaTeMaTHKE B HAIlIEH CTpaHe, YUUTHIBAIOT COBPEMEHHBIE
TEH/ICHIINH OTEYECTBEHHOM 1 3apy0eKHOM IIKOJIBI ¥ TO3BOJISIOT PEan30BaTh MIOCTABICHHBIE MIEPE
IIKOJIBHBIM 00pa30BaHUEM IeJIM Ha HHPOPMAITMOHHO EMKOM U NMPAKTHYECKH 3HAYMMOM MaTepHale.
OTH cozepKaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAACH HAa MPOTSDKEHUH BCEX JIET 00YUEHUsI, €CTECTBEHHBIM
00pa3oM MnepemieTaroTcsl U B3aUMOJCHCTBYIOT B yUEOHBIX Kypcax.

ApudmeTrka npu3BaHa cioco0CTBOBAaTh NPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX
JUISI TIOBCEAHEBHOM skM3HU. OHa cIyXUT 0a30H 715 BCEro JajlbHEeUIero n3y4yeHus: MaTeMaTuKH,
CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHHUS MOJIB30BATHCS AITOPUTMAMH.
Anre6pa Uzydenue anreOpsl HalesneHo Ha (POPMUPOBAHUE MAaTEMAaTUYECKOTO anmnapara Jjis
peleHus 3a1a49 U3 MaTeMaTUKH, CMEXHBIX IPEMETOB, OKpPYKAIOIeH peaqbHOCTH. SI3bIK anreOpsl
NOTYEPKHUBAET 3HAUYCHHE MaTEMATHKH KakK s3bIKa I IOCTPOEHUS MaTEMAaTHIECKUX MOJIETIEH,
NPOIIECCOB U SIBJICHUH peaIbHOT0 MUpa (OJHOM U3 OCHOBHBIX 33a]au H3Y4YECHUS alreOphl SBIsSeTCs
pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHSI, HEOOXOIMMOT0, B YaCTHOCTH, IJISi OCBOCHUS Kypca
UH()OPMATHKH; OBJIaJICHHE HABBIKAMH JIeTyKTUBHBIX paccyxaeHuil. [IpeobpazoBanue
CUMBOJINYECKUX (HOPM BHOCHUT CBOH crienn(uyecKuil BKiIaa B pa3BUTHE BOOOpaKEeHUs,
CIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpUECTBY. Jpyroii Ba>kHOM 3a1aueil n3ydeHus anreopbl
SIBJIIETCS IOJTyYeHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUN 0 (PYHKUHMAX KaK BaKHEHIIeH
MaTeMaTHYECKOM MOJIENH JIJIsl ONUCaHUs U UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOLIECCOB
(paBHOMEPHBIX, pABHOYCKOPEHHBIX, IKCIIOHEHIIUAIbHBIX, IEPUOINYECKUX U JIP.), AJIs
QopmupoBanust y 00yJarOIMXCs MPEICTABICHUM O PO MATEMATHKHU B Pa3BUTHH [IUBUITU3AIMN 1
KYJIBTYPBI.

DJIeMEeHTHI JIOTUKH, KOMOWHATOPUKH, CTATUCTUKU M TEOPHU BEPOSITHOCTEH CTAHOBSATCS
00s13aTeNbHBIM KOMIIOHEHTOM IIKOJIEHOTO 00Pa30BaHMs, YCHIIMBAIOIIMM €T0 MPHUKIATHOE U
NpaKTUYECKOe 3HaYCHHE. DTOT MaTepHra He00OX0ANUM, ITPEXkKIAE BCETOo, sl POPMUPOBAHUS
(yHKIMOHAIBHON TPaMOTHOCTH — YMEHUN BOCIIPUHUMATh U aHAIU3UPOBATh UH(OPMALIUIO,
NPEJICTABICHHYIO B Pa3IMYHbIX (hOpMax, MOHUMATh BEPOATHOCTHBII XapaKTep MHOTHX peajbHbIX
3aBUCHUMOCTEH, IPOU3BOIUTE IPOCTENILINE BEPOSITHOCTHBIE pacuéThl. I3yueHue ocHOB
KOMOMHATOPUKH MO3BOJIUT yYaIlleMyCsl OCYLIECTBIATh PACCMOTPEHHUE CITyyaeB, mepedop U MoaAcyET
YHCJIa BAPUAHTOB, B TOM YMCJIE B IPOCTENIINX MPUKIATHBIX 3a1a4ax.

[Tpy u3y4eHnn CTaTUCTUKU M TEOPHH BEPOSITHOCTEH 000TaIIal0TCsl IPEICTABICHHS O COBPEMEHHOM
KapTHHE MHUPA U METOJIaX €T0 UCCIIEA0BaHMs, (POPMHUPYETCs TIOHUMAHHUE POJIM CTATUCTHKH KaK
MCTOYHHUKA COIAIILHO 3HAUMMON HH(OPMAIINH, U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIUICHHUS.

Taxum 00pa3om, B X0l OCBOCHHUS COJIEPKAHUS Kypca ydalniecs Moay4aioT BO3SMOXKHOCTD:

Pa3BUTh NPEJCTABICHUE O YHCIIE U POJIU BBIYUCIIEHUH B YEIOBEYECKOM MpakTUKe; chOpMUPOBATH
MPaKTUYECKHE HABBIKU BBINIOJIHEHUS YCTHBIX, IUCbMEHHBIX, THCTPYMEHTAIbHBIX BBIYMCIICHUN,
Pa3BUTh BBIYUCIUTENBHYIO KYJIbTYPY;



OBJIAJIETh CHMBOJIMYECKHUM SI3BIKOM areOphl, BEIpadoTaTh (hopMaabHO-OTIepaTHBHBIC
anreOpanvecKrue YMEHHs M HAYYUThCS IPUMEHSTh UX K PEIIEHUI0 MAaTEeMAaTHUECKUX 1
HeMaTeMaTHYeCKUX 3a7ad4;

W3YYUTh CBOMCTBA U TpadUKH 3JIEMEHTAPHBIX (DYHKIIMHA, HAYIUTHCSI KCTIOIL30BaTh (PYHKITHOHAILHO-
rpadudecKre MpeACTaBICHUS JIJIs OMMCAHMSI M aHAIIN3a PealbHBIX 3aBUCUMOCTEH;

Pa3BUTh MPOCTPAHCTBEHHBIC MPECTABICHUS U N300pa3UTEIIbHBIE YMEHHS, OCBOUTH OCHOBHBIC
(haKThl ¥ METOJIBI ITITAHUMETPHH, TTO3HAKOMHUTHCS C TIPOCTSHITUMU MPOCTPAHCTBEHHBIMH TEJIAMH U UX
CBOMCTBaMU,

MOJIYYHUTh MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEajbHOM MHPE U O Pa3IUYHBIX
croco0ax ux u3ydeHus, 00 0COOEHHOCTSX BHIBOJOB U MPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN
Xapaxrep;

Pa3BUTh JIOTHYECKOE MBIIINICHUE U PeUb — YMEHHMSI JIOTUYECKH 00OCHOBBIBATH CY)KJICHHUSI, IPOBOIUTH
HECJIOKHBIE CUCTEMAaTU3AINH, TPUBOAUTEH IPUMEPHI U KOHTPIIPUMEPHI, UCTIOIH30BaTh PA3IMYHbBIC
SI3BIKM MaTEMAaTHKH (CIIOBECHBIN, CHMBOJIUYCCKUN, TpaUUECKU ) JJIs MILTIOCTPAIUH,
WHTEPIpETAINK, apTYMEHTAIIUU U JOKa3aTeIbCTBRA;

chopMupoBaTh NMpEACTaBICHUS 00 NU3YYaeMBbIX MOHATUSIX M METOJIaX KaK BAKHEUIITUX CPEICTBAX
MaTeMaTHYECKOr0 MOJCIIMPOBAHUS PEAIBHBIX MPOIIECCOB U SIBJICHHM.

B kypce anreOpsr 9 kiacca BeIpabaThIBaeTCs YMEHHE paCKiIaIbIBaTh KBAAPATHBINA TPEXUICH Ha
MHOKUTEIIN; YMEHHE CTPOUTH rpaduk GyHKIHU y = ax2 + bx + ¢, yMeHue yKa3bpIBaTh KOOPIMHATHI
BEPIIUHBI 1TapaboJIbl, OCK CHMMETPHH, HAIpaBJICHUE BETBEH; yMEHNE HAXOIUTh IO TpaduKy
MIPOMEKYTKH BO3pACTaHUs M YOBIBaHUS (DYHKITHH, TPOMEKYTKH, B KOTOPBIX (PYHKIIHS COXPAHSIET
3HaK; YMEHHUE pellaTh HepaBeHCTBA BUA ax2 + bx + ¢>0 unu ax2 + bx + ¢<0, riae a 0; yMeHue peniaTh
1ebIe U JPOOHO palliOHAIbHBIE YPABHEHUS ¢ OJHOU MEPEMEHHOMN; YMEHHE peniaTh MPOCTEHIIHE
CHUCTEMBI, COJIEpAKAIUE YPABHEHUE BTOPOU CTENIEHU C JBYMS NMEPEMEHHBIMU, U TEKCTOBBIE 3aa4H C
MOMOIIBIO COCTABIICHUS TAKMX CHCTEM; BBIpabaThIBACTCS YMEHUE UCTIONB30BaTh HHICKCHOE
0003HaYeHNE, KOTOPOE UCTIONB3YeTCs MPH U3YYCHUH apu(PMETHIESCKON U TEOMETPUIECKON
MIPOTPECCUH; YMEHHE HCITOJIb30BaTh KOMOMHATOPHOE MPaBUIa YMHOKCHHUS, KOTOPOE UCTIONB3YETCS
TIpH BBIBOJIE (hOPMYJT JIJIS TIOJICUETa YHCTIa MIEPECTAHOBOK, PA3MEIICHUI U COYCTAHUN, YMEHHUE
OTIPE/ICIIATh, 0 KAKOM BHUIe KOMOMHAIINN UIET PeUb B 3aa4e.

CornacHo enepanbHoMy 0azucHOMY y4eOHOMY IJIaHy Ui 00pa30BaTENbHBIX YUPEKICHHMA
Poccutickoit deneparuu Ha U3ydeHHe anreOprl B 9 kimacce oTBoAUTCS 74 yaca

COJEPKAHME KYPCA

I'nasa 1. CpoiictBa ¢pynkunii. Kaaparuunas pynkuus (12 yaca)

Oynkmusa. CoiicTBa pyHKImiA. KBanpatHblii TpexwieH. Pa3noxeHne KBaJpaTHOTO TpeXdeHa Ha
MHOkuTenn. OyHkus y = ax2 + bx + ¢, e€ cBoiicTBa u rpaduk. HepaBeHCTBa BTOPOI CTETICHH C
OJIHOM NepeMeHHOo#. MeToa HHTEepBAJIOB.

Koumponvuas paboma Nel no meme "pynxyus, Keaopamnotii mpexunen'

Koumponvnas paboma Ne2 no meme "Keaopamuunasn pynxkuyusn. Cmenennan gpyuxyun'’.
Heab: paciipuTh CBECHHS O CBOWCTBAX (PYHKLUN, O3HAKOMUTH 00Y4YaIOUIUXCS CO CBOMCTBAMH U
rpadukoM KBagpaTHyHON (HYHKIMH, cHOPMHUPOBATH YMEHHE pelllaTh HEpaBEHCTBA BUAa ax2 + bx +
¢>0 ax2 + bx + ¢<0, rae a0.

B nauane TeMbl cucteMaTH3HpYIOTCS cBeleHHs 0 pyHKIMAX. [IoBTOpSAIOTCS OCHOBHBIC TIOHATHS:
GbyHKIHSI, apryMeHT, 00J1acTh onpeaeneHus GyHKkunn, rpaduk. JlatoTcs MOHITHS O BO3pACTaHUH U
yOBIBaHNH (PYHKITHH, TIPOMEKYTKAX 3HAKOTIOCTOSHCTBA. TeM caMbIM co3siaeTcs 06as3a /il yCBOCHUS
CBOMCTB KBaJIPATUYHOU U CTETICHHON (PYHKIINH, a TaK)Ke IS JaTbHEHIIero yriryoaeHus
(yHKIMOHANBHBIX MPEICTaBICHUN IPU U3YUYEHUH Kypca areOphl U Hayajl aHaau3a.
[ToAroTOBUTENBHBIM IIATOM K U3yYEHUIO CBOMCTB KBaAPATUUYHON (PYHKLUU SBISETCS TaKKe
paccMOTpeHHe BOMPOCca O KBAJAPATHOM TPEXWIECHE U €ro KOPHAX, BbIJICICHUH KBaJpaTa JAByWIeHa U3
KBaJIPaTHOTO TPEX4WIeHa, Pa3JIOKeHUU KBAaIPATHOTO TPEXUWICHA HA MHOKHUTEIIH.



W3ydenune kBaipaTHaHON (HYHKIIMH HAYMHACTCS C PACCMOTpPEHHUs GYHKIIMH y=ax2, €€ CBOWCTB U
ocoOeHHOCTeH rpaduka, a TakKe JPYruX YaCTHBIX BUIOB KBaPATUYHON PYHKIIMU — PYHKUIUN
y=ax2+n, y=a(x-m)2. DTU CBEJCHHS UCIIOJIb3YIOTCS IPU U3YUYEHUU CBOMCTB KBaApaTUUHOU (DyHKIIUU
oOuiero Buaa. BaxHo, uToObl 00y4aromuecs NOHIU, 4yTo rpaduk GyHKIuu y = ax2 + bx + ¢ Moxer
OBITH NOJYYeH U3 rpaduka QyHKIUU y = ax2 ¢ MOMOILBIO IBYX MapajuieabHbIX epeHocoB. [Ipuémsl
noctpoeHus rpapuka GyHKIuM y = ax2 + bx + ¢ oTpabaTbIBaloTCsl HA KOHKPETHBIX npumepax. [Ipu
9TOM 0c000€ BHIMAaHHUE CIEIyeT YACTUTh (POPMUPOBAHUIO Y O0YUAIOMIUXCS YMEHHS YKa3bIBATh
KOOPJIMHATHI BEPIIMHBI TapaloJIbl, €€ 0Ch CHMMETPUH, HalpaBIeHUE BETBEH napadoIibl.

[Tpn u3y4yeHnu 3ToN TeMbI JaNbHEHIIee pa3BUTHE TOIYyYaeT YMEHHUE HAXOAUTH 110 Tpaduky
NPOMEXKYTKH BO3pACTaHUS U yOBIBaHUS (DYHKIMH, a TAKXKE MPOMEXYTKH, B KOTOPBHIX (PYHKITHS
COXpaHSeT 3HaK.

dopmupoBaHUe YMEHHH peliaTth HepaBeHCTBa Buaa ax2 + bx + ¢>0 ax2 + bx + ¢<0, rxe a0,
OCYILECTBIISIETCS C OMOPON Ha cBelleHus O rpaduke KBaapaTUUHON GYHKIUH (HalpaBlieHUE BETBEH
napaboJibl €€ PacIoIOKEHUE OTHOCUTENBHO ocu OX).

OO6yyaromuecs 3HaKOMATCSL C METOI0M MHTEPBAJIOB, C IIOMOIIBI0 KOTOPOTO PEIIAIOTCsl HECIIOKHBIE
paloHalIbHbIE HEPABEHCTBA.

OO6yuarommecs: 3HAaKOMSATCS CO CBOMCTBaMU CTENEHHOW (DYHKIIMU y=XN MPH YETHOM U HEUETHOM
HATypaJIbHOM IOKa3aTese n.. BBoguTcs nonsaTHe KopHs n-if crenenn. O0ydaronecs J0KHBI
NOHUMATh CMBICII 3anucel Bua , . OHU MOTy4YaloT MpeACTaBICHHE O HAX0XKICHUN 3HAYCHHIH KOPHS C
MOMOIIBIO KAIBKYJISATOPA, MPUYeM BBIpaOOTKa COOTBETCTBYIOLINX YMEHHUN HEe TpeOyeTcs..

I'naga 2. YpaBHeHHs 1 HepaBeHCTBA ¢ 0XHOM nepeMeHHoM (10 yacoB)

Lenble ypaBHeHUs. Y paBHEHHE C ABYMS IEPEMEHHBIMU U eTo rpaduk. CUCTeMbl ypaBHEHU BTOPOi
crerneHu. Penenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUN BTOPOW CTEIEHHU.

Koumponvnas paboma Ne 3 no meme " Ypasnenus u Hepasencmea ¢ 00HOU nepemeHHou’" .
Heab: cucteMaTU3UpoBaTh U 000OIIUTH CBEICHUS O PEILICHUH LIETBIX C OJHOM MePEMEHHOM,
BripaboTats yMeHHe peniaTh MPOCTEHIIIIE CUCTEMBI, COACPKAIINE YPaBHEHHE BTOPOI CTETICHH C
JBYMs TIEPEMEHHBIMHU, M TEKCTOBBIE 33/1a4H C TIOMOIIBIO COCTABJICHHUS TAKUX CUCTEM; BBIpaOOTaTh
YMEHHE pellaTh NPOCTEUIINE CUCTEMBI, COJAEPIKAIINE YPAaBHEHUE BTOPOM CTENIEHU C IBYMS
NIEPEMEHHBIMH, U TEKCTOBBIE 3a/1a4M C TIOMOIIBIO COCTaBICHUS TAKUX CUCTEM.

B 31011 TemMe 3aBepiaeTcsa n3ydyeHHe pallMOHANBHBIX YPABHEHUH C OJHOUM NepeMeHHOU. B cBA3m ¢
STHM MPOBOAUTCA HEKOTOpoe 00001IeHEe U YyTiTyOJieHue cBeieHni 00 ypaBHeHUAX. BBonsarcs
MOHATHUS LEJIOT0 PallMOHAIILHOTO YpaBHEHUS U ero creneHu. O0yyaronirecs 3HaKOMSTCS C
peLIeHNEM YPaBHEHUI TPETHEN CTENEHU U YETBEPTOM CTENIEHH C MIOMOIIBIO PA3JI0KEHUS Ha
MHOKHUTEIIA U BBEICHHSI BCIIOMOTraTEIbHOW MepeMEHHON. MeToa pelieHusl ypaBHEHUH ITyTeM
BBEJICHUS BCTIOMOTATEIbHBIX IEPEMEHHBIX OYAET HIMPOKO UCIIOJIb30BATHCS AabHEHIIEM TPU
pEIIeHNH TPUTOHOMETPUUECKHUX, JTIOTapU()MUUECKUX U IPYTUX BUJOB ypaBHEHUH.

I'naBa 3. YpaBHeHus1 U HepaBeHCTBA ¢ AByMs nepeMeHHbIMU (13 yacoB)

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMHE U €T0 Tpaduk. CUCTEeMBl YpaBHEHHI BTOPOH cTereHu. Pemmenne
3a/1a4 ¢ MOMOUIBIO CCTEM ypaBHEHHI BTOPOH cTeneHu. HepaBeHCTBa ¢ 1ByMsI IEPEMEHHBIMU U UX
CUCTEMBI.

Koumponvnas paboma Ne 4 no meme " Ypasnenus u Hepasencmea ¢ 06ymsa nepemenusvimu’’
OcHoBHasi HeJIb — BBIpab0OTaTh YMEHHE PellIaTh peliaTh MPOCTEHIIINE CUCTEMBI, U TECTOBBIE 3a/1a4l
C TIOMOIIIBIO COCTABJICHUS TAKUX CUCTEM.

B nanHo# Teme 3aBepiaeMcs U3ydeHHe CUCTEM YPaBHEHUH C IByMsl. mepeMeHHbIMU. OCHOBHOE
BHUMAaHUE YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHMI NIEPBOM CTENEHH, a IPYroe BTOPOM.
W3BecTHBII 00yJaromuMcs crioco0 MoICTAHOBKU HAXOIUT 371€Ch MabHENIIee MPUMEHEHNE U
MIO3BOJISIET CBOJIUTH PELICHHE TAKUX CHCTEM K PELICHHIO KBAJAPAaTHOTO YPAaBHEHUS.

O3nakoMJIeHHEe 00YJaIOLINXCS C IPUMEPAMHU CUCTEM yPaBHEHUH ¢ ABYMS IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHHS BTOPOH CTEIICHH, JOJDKHO OCYIIECTBISTHCS C JOCTATOYHOW OCTOPOKHOCTHIO U
OTPaHUYUBATHCS MPOCTEUITUMH IIPUMEPAMHU.

[IpuBneueHne U3BECTHBIX 00yYaOMUMCS TpadUKOB MO3BOJSET MPUBECTH MPUMEPHI TPaPUUECKOTO
penieHust cucteM ypaBHeHui. C moMoIeio rpaduyecKkux MpecTaBIeHn MOYKHO HATJIsAHO TOKa3aTh



00yJaroIuMCsl, YTO CUCTEMBI IByX YPAaBHEHHH C IByMs IEPEMEHHBIMH BTOPOW CTETIEHH MOTYT
UMETh OJTHO, /IBa, TPU, YETHIPE PELICHHS WU HE UMETh PEIICHUN.

Pa3paboranHublii MaTeMaTUYECKUH anmapaT MO3BOJISIET CYIIECTBEHHO PACIIUPUTH KIIacce
COJIeprKaTEeIbHBIX TEKCTOBBIX 33/1a4, PEIIaeMbIX C TTOMOIBIO CUCTEM YPaBHEHUH.

W3ydeHnue TeMbl 3aBepIIaeTcs BBEICHUEM MOHATHI HEPaBEHCTBA C ABYMSI IEPEMEHHBIMH U CUCTEMBbI
HEPABEHCTB C IBYMS IEPEMEHHBIMH.

Caenenus o rpaduKax ypaBHEHHUH ¢ ABYMsI IEPEMEHHBIMH UCIIOIB3YIOTCS NP WLTIOCTPAIIH
MHO’KECTB PEIIEHUH HEKOTOPBIX MPOCTEUIINX HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CUCTEM.

I'naBa 4. Apudmeruueckasi u reomeTpuueckasi nporpeccuu (14 yacon)

ApudmeTrueckas u reomeTpuaeckas nporpeccur. @opMyIibl n-To YieHa U CYMMBI IIEPBBIX N YWICHOB
nporpeccuu. beckoHeuHO yObIBaroIIas reoMeTpu4YecKas porpeccusi.

Koumponvnas paboma Ne 5 no meme "Apugpmemuueckan npozpeccun'’.

Koumponvnas paboma Ne 6 no meme ""I'eomempuueckan npozpeccus’.

Henn: nath moHsTHS 00 apruPMETHUECKON U TEOMETPUIECKOHN MPOTPECCUIX KaK YHCIOBBIX
MIOCJIEIOBATEILHOCTSIX 0COO0TO BUA.

[Tpu n3y4eHnn TeMbl BBOAUTCS MTOHITHE TIOCIIEI0BATEIIEHOCTH, Pa3bsICHICTCS CMBICT TEPMHUHA «N-i
YJICH TIOCTIEI0BATEIIEHOCTHY, BRIPa0aThIBACTCS YMEHHE UCTIONh30BaTh HHIEKCHOE 0003HAYCHHE. JTH
CBEJICHHSI HOCST BCTIOMOTATEIIbHBIN XapaKTep M UCIIOMB3YIOTCS JIJIs M3ydeHUs apu(hMEeTHIeCKON 1
T€OMETPUYECKON TTPOTPECCHIA.

Pabora ¢ ¢popmynamu n-ro 4ieHa U CyMMBI IIEPBBIX N WICHOB ITPOTPECCHH, IOMUMO CBOETO
OCHOBHOTO HAa3HAYEHUSI, ITO3BOJISIET HEOJHOKPATHO BO3BPAIIATHCS K BBIYUCIICHUSIM, TOXK/IECTBCHHBIM
npeoOpa30BaHUsIM, PEIICHUIO YPABHEHHI, HEPABECHCTB, CUCTEM.

PaccmarpuBaroTcst XapaKTepUCTHUECKUE CBOMCTBA apUMETUIECKON U TE€OMETPUIECKOM
NPOTPECCHUil, UTO MO3BOJISIET PACHIMPHUTH KPYT MPeIaraeMbIX 3a/1a4.

I'naBa 5. JneMeHTHI KOMOMHATOPUKYU U Teopuu BeposiTHocTel (14 yacoB)

KomOunaroproe npasuiio ymHoxxenus. [lepectanoBku, pazmenienus, coderanus. OTHOCUTEIIbHAS
4acTOTa ¥ BEPOSATHOCTH CIy4aifHOTO COOBITHSL.

Koumponvnas paboma Ne 7 no meme ""Inemenmosl KOmOuUHaAmMopuKu u meopuu eeposmuocmeit "’
eJsib: 03HAKOMUTH OO0YYAIOLINXCS C TOHATHAMHU IIEPECTAHOBKH, Pa3MEIICHHUS, COUYCTAHUS U
COOTBETCTBYIOIMMU (OpMYJIaMH JIJIs MOZCUETa UX YKCIa; BBECTH MOHITHS OTHOCUTENIbHOM YaCTOTHI
U BEPOSITHOCTH CITy4altHOTO COOBITHSL.

N3ydeHnne TeMbl HAUMHAETCS C PEIICHHUs 3a]]a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WJIM MHbIE
KOMOHMHALIUU 3JIEMEHTOB U. MOACUUTATh UX YUCIO0. Pa3zbsicHsIeTcss KOMOMHATOPHOE MPaBUIIO
YMHOXEHHsI, KOTOPOE UCIIOJIHATCS B JajbHEHIIeM pu BeIBOJE (GOpMYJI IS MOACUETA Yncia
MIEPECTaHOBOK, pa3MeIleHni u codetanuii. [Ipu n3ydeHnn naHHOTO MaTeprana HeoOX0 MO
00paTUTh BHUMaHKE O0YJAIONINXCS HAa PA3IIUUNE MOHATUI «pa3MEIICHUE» U «COUETaHHEY,
c(hopMHPOBATH Y HUX YMEHHE OIPEEIATh, O KAKOM BHJI€ KOMOMHAIIMI UAET pedb B 3ajade.

B nanHo#i Teme oOy4Jaronrecs 3HaKOMSITCSI C HAa4aJbHBIMH CBEICHUSIMH U3 TEOPUHU BEPOATHOCTEH.
BBoasTCs MOHATHS «CITydaliHOE COOBITHE», «OTHOCUTEIbHAS YaCTOTa», «BEPOSITHOCTD CIIy4aifHOTO
coObITUs». PaccMaTpuBaroTCsl CTATUCTUUECKUN U KITACCUYECKUH MOAXO0/IbI K OMPEICICHUIO
BEPOATHOCTHU CIIy4aiHOTO cOOBITUS. BaxkHO 00paTuTh BHUMaHUE 00y4YaroIuXcs Ha TO, UTO
KJIACCHUYECKOE OIpPEJIETICHUE BEPOSATHOCTH MOKHO MIPUMEHSTH TOJIBKO K TAKUM MOJIENSIM PeabHbIX
COOBITHH, B KOTOPBIX BCE UCXObI SBJISIOTCS pABHOBO3MOXHBIMHU.

6. IToBTopenue(11 uac)

Koumponvnas paboma Ne8(Hmozoeasn)

Heab: [ToBTOpeHue, 0600IeHNE U CHCTeMAaTH3alns 3HAHUH, YMEHHUIA 1 HAaBBIKOB 32 KypC alnreOpsbl
OCHOBHOM 00111€00pa30BaTeILHON ITKOJTBI.

Pe3yabTaThl 0cBOCHHUSI Kypca (TpeOOBaHUS K YPOBHIO MOATOTOBKHU 00YYAIOIIUXCSH):
-yMEHHS U HABBIKH YUYCHHUKA:



AJITEBPA

YMETh

®  COCTaBJIATH OyKBEHHBIE BBIPAXKEHUS U (POPMYJIBI [0 YCIOBUSAM 3aJ1a4; OCYIIECTBISATh B
BBIpAXEHUSIX U POpMYyJIaxX YHCIOBbIE TIOJCTAHOBKH U BBIMOJHATH COOTBETCTBYIOLUE BHIYUCIICHUS,
OCYIIECTBIATH MOJICTAHOBKY OJTHOTO BBIPAKEHHS B APYroe; BBIpaXKaTh U3 (HOpMysT OIHY
IIEPEMEHHYIO Yepe3 OCTANIbHBIE;

"  BBIOJHATH OCHOBHBIE IEHCTBUS CO CTENEHIMHM C LEJIBIMU IT0KA3aTEISIMHU, C MHOTOWIEHAMH U C
anreOpandecKuMH APOOSIMU; BBITIOIHATH Pa3JI0’KEHHEe MHOTOUJICHOB HA MHOXHTEIIH; BHITIOJIHATD
TOK/IECTBEHHBIE MTPe0OPa30BaHMs PAllMOHAIBHBIX BBIPAKEHHIA;

" [PUMEHSTH CBOMCTBA apu(METUUECKUX KBAJPATHBIX KOPHEH /JIsl BBIYUCIICHUS 3HAUCHUN U
npeoOpa30BaHUl YUCIOBBIX BBIPAXKEHUM, COJEPKAIIUX KBaJApaTHbIE KOPHU;

"  pellaTh JUHEHHbIE, KBaAPAaTHBIE YPABHEHUS U PAlUOHAIIBHBIE YPABHEHHUS, CBOJSALIMECS K HUM,
CHUCTEMBI JIBYX JINHEWHBIX YPaBHEHUIN U HECJIOKHbIE HEJINHEWHBIE CUCTEMBI;

"  pelaTh JUHENHBIE U KBaJApaTHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM U UX CUCTEMBI;

" pemarh TeKCTOBBIE 33/1a4H aNreOpandecKiuM METOI0M, HHTEPIPETHPOBATH MOJTyYSHHBIH
pe3yibTat, MPOBOIUTH OTOOP peIIeHu, UCX0as 13 (GOPMYTUPOBKH 3a/1a4H;

"  p300pakaTh YMCIIa TOYKAMH Ha KOOPIWHATHOU TIPSIMOH;

" OHpEeIeNATh KOOPAUHATHI TOUKH INIOCKOCTH, CTPOUTH TOUYKH C 3aJaHHBIMH KOOPJUHATAMU;
n300pakaTh MHOKECTBO PEIICHUN JIMHEHHOTO HEPABCHCTBA,

" pacno3HaBaTh apUPMETHYECKUE U TE€OMETPUUECKUE IPOTPECCUH; PEIIaTh 3a7aui C MPUMEHEHHEM
(dbopMyIibl 0011IET0 YJIeHa U CYMMBbI HECKOJIBKUX MEPBBIX UJICHOB;

" HaxOJuTh 3HaUYCHUs QYHKIMH, 3aJaHHOU (hOopMyII0ii, TabsuLel, rpag KoM MO €€ apryMEeHTY;
HaXOJMUTh 3HAYEHUE apTyMEHTa 10 3HAUEHUIO (QYHKIIMH, 3aJaHHOU TpaduKOM UITU TaOIHLIeH;

"  OmpeneNsaTh CBOMCTBa (PyHKIMU MO ee rpaguKy; IPUMEHITh rpaduuecKkue npeacTaBIeHus Npu
pELICHNN ypaBHEHUI, CUCTEM, HEPABEHCTB;

"  ONUCHIBATh CBOMCTBA M3YYCHHBIX QYHKINH (y=KX, rae K 0, y=kx+b, y=x2, y=X3,y =, y= ),
CTpOUTH UX rpaduku; [| XK X

"  HCHOJB30BATH MPUOOPETCHHBIC 3HAHHUS U YMEHHS B IPAKTUUECKOM JESITETbHOCTH U
MIOBCEITHEBHOM KU3HU JIJIS:

®  BBINOJIHEHUS PacYETOB MO (hopMynam, cocTaBIeHHs (POPMYIT, BEIpaXKaIOUINX 3aBUCUMOCTH
MEX/1y peaIbHbIMU BEJINYMHAMU; HAX0XKIEHUS HYKHOU (POPMYJIbI B CIIPAaBOYHBIX MaTepUallax;

®  MOZEJIUPOBAHUS NPAKTUUECKUX CUTYaLUN U UCCIEA0BAHUM IOCTPOCHHBIX MOJENEH C
UCIIOJIb30BaHUEM alllapara aiareopsl;

®  OIHKCaHUS 3aBUCUMOCTEN MEXTYy (PM3MYECKUMHU BETMYMHAMH COOTBETCTBYIOIIUMHU (HOpMyTIaMu
IIPU UCCIIETOBAaHUH HECIIOXKHBIX TPAKTUYECKUX CUTYaLH;

"  HHTEepHpeTanuy rpaguKoB peaTbHbIX 3aBUCUMOCTE MEX/ly BETMYHMHAMHU.

BJIEMEHTHI JIOTUKU, KOMBUHATOPUKU, CTATUCTUKU U TEOPUU BEPOSITHOCTEN
YMETb

® [POBOJUTH HECIOKHBIE JJOKA3aTENIbCTBA, MOIY4YaTh MPOCTEHIINE CICACTBUS U3 U3BECTHBIX WU
paHee MOJIyYeHHBIX YTBEPKJIEHUH, OIICHUBATh JIOTHYECKYIO IPABUILHOCTD PacCyXICHU,
MCIOJIb30BaTh MPUMEPHI JIIsl WJUTFOCTPALIMHN U KOHTPIIPUMEPHI JJIsl OPOBEPKEHUS YTBEPKICHUI;

" M3BJIEKaTh MH(OPMALMIO, IPEICTABICHHYIO B Ta0IMIIAaX, HAa JUarpaMMax, rpadukax; COCTaBIsATh
Ta0JIULBI, CTPOUTH TUATPaMMbI U TpapuKu;

* pemarbh KOMOMHATOPHBIE 33/1a4H ITyTEM CHCTEMAaTHUECKOTo epebopa BO3MOXKHBIX BAPHAHTOB,
BBIUNCIIATH CPEHNE 3HAYECHUS PE3YIbTAaTOB U3MEPEHMUI;

"  HAXOJUTh YaCTOTY COOBITHS, UCIIOIB3Yys COOCTBEHHBIEC HAOMIOICHHS U TOTOBBIE CTATUCTUYECKHE
JTaHHBIE;

"  HCHOJIb30BaTh MPHOOPETEHHBIC 3HAHNS M YMEHUS B IPAKTHUECKON AEATEIFHOCTH U
MOBCEIHEBHOM KU3HU JIJIS:

" BBICTPAMBAHUA APTyMEHTALMU MPH JI0Ka3aTeabCTBE (B (hopMe MOHOJIOTA U JUAJIOTa);

"  pacno3HaBaHMS JOTUUYECKH HEKOPPEKTHBIX PACCYKICHHIA;

" 3aIKMCH MaTEMaTHYECKUX YTBEPKACHUMN, 10Ka3aTEIbCTB;



® aHajmM3a pC€aliIbHBIX YHUCJIOBBIX JAHHBIX, IIPCACTABIICHHBIX B BUAC AHArpamMm, I’pa(bI/IKOB, Ta6J'II/ILI;

" pfumicHHA INPAKTHYCCKUX 3a4a4 B HOBCCI[HCBHOﬁ nu HpO(I)eCCPIOHaHI:HOfI JACATCIBbHOCTH C
HCIIOJIB30BAHUEM HeﬁCTBHﬁ C 4YnucCjiaMu, IMpOUCHTOB, AJIUH, nﬂoma/:[eﬁ, O6’beMOB, BpPEMCHHU, CKOPOCTH,
"  peuicHuAa y‘ieﬁHBIX M IPpaKTHYCCKUX 3aaaq, Tp66y10H_II/IX CHUCTCMATHYCCKOI'O Hepe6opa
BAapHUaHTOB;,

" IIOHMMAaHUA CTaTUCTHUYCCKHUX YTBep)I(I[eHPIfI.

-Me:KNpeMeTHbIe CBSA3U, PACKPBITHIE B X0/€ U3Y4YeHHUsl Kypca: Pusuxa, Xumus, 2eomempusl.

TemaTnueckoe NJAHMPOBAHUE 1O JUCHUIIMHE «AJaredpa 9 kiace».

Ne ni/m HanmeHoBaHue KoanuectBo yacop  KoHTposabHas
pa3aesioB U TeMe 1o TemMe padoTta, 4

1 Ksanpatuunas 12 2
byHKIIAS.

2 YpaBHeHuUs u 10 1
HEPAaBEHCTBA C OJTHOM
TIEPEMEHHOMN

3 YpaBHeHus u 13 1
HEPAaBEHCTBA C IByMS
NEPEMEHHBIMU

4 Apudpmernueckasu 14 2
reoMeTpuyecKas
MIPOrpeccuu

5 DNeMeHTbI 14 1
KOMOMHATOPUKH U
TEOpUHU
BEPOATHOCTEHN

6 [ToBTOpEHme 11 1

Hroro 74

st peanmu3anuu padoveil mporpaMmmbl HCIOJIb3YeTCSA
Y4eOHO-MeTOAN4YeCKH i KOMILIEKT

OcHoBHasi uTepatypa
Anrebpa-9:yueonuk/aBrop: 0. H. Makapsraes, H. I'. Munarok, K. H. Hemkos, C. b. CyBoposa,
[Ipoceemenne, 2012 — 2013 rox.
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1. N3yuenue anrebper B 7—9 knaccax/ FO. H. Maxkapsiues, H. I'. Muniok,
C. b. CyBopoBa..— M.: IIpocsemienue, 2005—2008.

2. lunakTrudeckue Matepraisl mo anreope s 9 . / JI. W. 3BaBuy,
JI. B. Ky3nenosa, C. b» CyBopoBa. — M.: IIpocsemenue, 2012—2013.

3. Ypoxku anrebpsl B 9 kimacce: kH. ais yuurens / B. Y. XKoxos, JI. b. KpaiineBa. — M.
[Ipoceemenne, 2012.



MarepuanbHO-TeXHHYECKOE 00ecneyeHmne

KaOuner maTtemaTuku

(ayn. 303, kopmyc 3)

CTOMBI ¥ CTYJIBS, PETYIHPYEMBIE TIO BBICOTE.

- MHTEPAKTUBHAS MYJIBTUTAY JOCKA CO BCTPOCHHBIM MPOEKTOPOM;

- pabodee MecTo yuuTess (KOMIbIOTEp, MHOTO(DYHKIIMOHAIBHOE YCTPOHCTBO);
- KOMIUIEKT HHCTPYMEHTOB JIJIs paOOTHI Y JOCKH;

- KOMIUIEKT TIOPTPETOB BEIMKUX MATEMATHKOB.

- TOKYMEHT KaMepa;

- mKadbl 1715 y4eOHbIX TOCOOHiT;

- KJIacCHas JIocKa (MapKepHas).



