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HosicHuTebHASA 3aNMCKa
Pabouas nmporpamma 1o anredpe Aiis 9 Kiracca cocTaBiIeHa Ha OCHOBE CIICIYIOIINX HOPMATHBHBIX
JIOKYMEHTOB U MaTEpHAJIOB:
®denepanbubiit 3akoH 0T 29.12.2012 Ne 273-D3 «O06 06pazoBaHuM B
Poccutickoit ®enepanuny (nanee — ©3-273).

®denepallbHbII rOCYAapCTBEHHBIN 00pa30BaTeNbHBIN CTAHIAPT OCHOBHOTO 00IIIero oopa3oBaHus,

YTBEP)KJICHHBIN MTPUKa30M MHUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit deneparuu ot
17.12.2010 Ne 1897

[Tpukaz MouH P® Ne 1577 or 31.12.2015 r. «O BHeceHMH WU3MEHEHHH B (eaepalbHBIN
TOCY/IapCTBEHHBIA 00pa30BaTENBHBIN CTAaHAAPT OCHOBHOTO OOIIET0 OOpa30BaHUsS, YTBEPKIACHHBIN
npukazoM MOuH P® ot 17 gexabps 2010 r. Ne 1897».

[Tpukaz MunuctepctBa mnpocBemenus Poccuiickoit ®epepamuu ot 20.05.2020 Ne 254 "OO6
yTBepXKACHUH (eepalbHOr0 TepedyHsS YYeOHWKOB, JOMYIICHHBIX K HCIOJL30BAaHUIO IIPH
peanu3alnuy UMEIOIUX FOCyIapCTBEHHYIO aKKPEeIUTAIMI0 00pa30BaTeNIbHBIX POrpaMM Ha4aaIbHOTO
0011eTr0, OCHOBHOTO OOIIET0, CPETHETO 00IIEro 00pa3oBaHUs OPTAHU3AMUSIMHE, OCYIIECTBISTFOIIMMHE
oOpa3oBaTenbHyIo aedarenbHocTh" (3apeructpuposan 14.09.2020 Ne 59808)

Pabouas nporpamma yueOGHOTo Kypca 1o airedpe 11 9 kiacca pazpaboTaHa Ha OCHOBE

®enepanbHoiil [IpuMepHO TporpaMMbl cpeHEro 001ero 00pa3oBaHusl 10 MATEMAaTHKE;

CaHUTapHO-2MUIEMHUOJIOTUIECKAMU TIpaBmiia 1 HopmaTtusbl CanllnH

2.4.2.2821-10 «CaHUTapHO-3MUEMHUOJIOTHYECKUMHU TPEOOBAaHUSAMHU K YCJIOBUSM U OpraHU3aLlUH
o0yueHust B 00111e00pa30BaTENbHBIX YUPEXKICHISIX», yTBep)KAeHHbIMU [locTaHoBIeHNEM [ TaBHOTO
canutapHoro Bpauda Poccuiickoit @enepanuu ot 29.12.10.Ne 189

[Tonoxenue o padoueii nporpamme MBOVY «bonbmekynaneiickas COLL um.I'ycnsikosa I'.1.»

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

COOTBETCTBEHHO [IEHCTBYIOIIEMY B ydeOHOMY IUIaHy palouas mporpamma MpeaycMaTpuBaeT
CJIEYIONINN BapUaHT OpPraHU3aIuy mpoliecca 00y4ueHus B 9-x kiaccax: 0a30BbIi YpOBEHb 00yUCHUS
anreOpsl B 00beme 136 ypokoB B roj1 (4 yaca B HEJIENIO)
Bocnurare/bHbIN aCNEKT HA YPOKAX MATEeMAaTHKHU

YCTaHOBIIGHUE JOBEPUTENBHBIX OTHOIICHHA MEXAYy VYYUTEISIMH U yYAIIUMHUCS, KOTOpHIE
CIOCOOCTBYIOT MO3UTUBHOMY BOCHPHUATHIO TpeOOBaHUM ydalluxcsi M TpeOOBaHUN y4dUTENEH,
oOpaileHWi0 BHMMaHHUS Ha uWHpoOpMaIKio, OOCY)KJAaeMyld Ha YpOKe, TMOBBIIMICHUIO UX
MO3HABATENILHON aKTUBHOCTH. [IpuBIeUYeHe BHUMAHUS YJYalUXCsl K ICHHOMY acIleKTy N3y4aeMoro

Ha ypOKE SBJICHHS, OPTaHU3aUs UX PAOOTHI C COIMATIBLHO 3HAYMMOUW HH(POPMAIIMEH, TOTy4YEeHHON Ha



YpOKE, — HWHHUIMHUPOBAHUE IUCKYCCHM, BBIPQ)KEHHWE MHEHUS YYalUXCs, Pa3BUTHE OTHOLICHHH.
Hcnonb3oBanue 00pa3oBaTEeIbHBIX BO3MOXKHOCTEH COJCpXKaHUA Y4EeOHOro mpeaMera IyTeM
ACMOHCTpal ACTAM IMPUMCPOB OTBETCTBCHHOI'O I'PAXKAAHCKOI'O IMMOBCACHHUA, ITPOSABJICHUA JII00BH K
JOASM M J00pOThI, IyTeM BbIOOpa MOIXOIAIMX TEKCTOB Juisl ureHus. lcmonb3oBaHue
UHTEPaKTUBHBIX (OpM pabOThl ydyallMXcs Ha YpOKe: MHTEJUIEKTyallbHbIE UIPbl, CTUMYJIUPYIOIUE
MO3HABATEIbHYIO MOTUBAIMIO y4YaIlUXCs; TPyNIoBas padoTta mwin paboTa B mapax, KOTOpbIE ydar

yqamuxcs pa6OTaTB BMCCTC u BSaHMOI[efICTBOBaTb C APpyruMu JACTbMU.

[Inanupyemble pe3y/bTaThl H3yYeHHS YUeOHOI0 IpeaMeTa, Kypca

[lporpamma  obOecriedwBaeT  JOCTHIKEHHE  CICIYIOIIUX  PE3YIbTaTOB  OCBOCHHSA
00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHuUs:

JIMYHOCTHbBIE:

1) chopMHPOBAaHHOCTH OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
00yJaromuxcst K CaMOpPa3BUTHIO M CaMOOOPa30BaHMIO HAa OCHOBE MOTHBALMM K OOyYCHHIO W
MO3HAHUIO, BBIOOpPY JajbpHelIIero odpa3oBaHus Ha 0a3e OPUEHTUPOBKM B MHpe Hpodeccuil u
npoeCCHOHATBHBIX MPEaIOYTeHUH, OCO3HAHHOMY MTOCTPOCHHIO WH/IMBUTyTbHOM
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOMUMBBIX ITO3HABATENILHBIX HHTEPECOB;

2) chOpPMHPOBAHHOCTb KOMIIOHEHTOB IEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIIECTBEHHON MPAKTHKH;

3) chopMHPOBAaHHOCTP KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOILICHUU U COTPYIHHYECTBE
CO CBEPCTHHMKAMH, CTapIIMMU U MIJIAJIIIUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH;

4) ymeHuHe SICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIIH B YCTHOW W TMHCHMEHHOW pevH,
MOHMMATh CMBICI TIOCTaBJIIEHHOW 3a/1a4M, BHICTPAaWBaTh apTyMEHTAIMIO, TPUBOJIUTH MPHUMEPHI U
KOHTIPHUMEPHI;

5) mpeacTaBieHHE O MaTeMAaTHYECKOW HayKe Kak cdepe UYeTOBEUECKOW IeATEIIbHOCTH, 00
dTamax e€ pa3BUTHUS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIIN3AIINN;

6) KpUTHYHOCTH  MBINUICHUS, YMEHHE paclo3HaBaTh JIOTMYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIMYATh TUTIOTE3Y OT (haKTa;

7) KpeaTHBHOCTh MBINUICHUS, WHHUIMATHBA, HAXOMAYHUBOCTh, AKTHBHOCTH IMPU PEHICHUU
anreOpanvecKux 3aadq;

8) yMeHue KOHTPOJIMPOBATH MPOLECC M PE3YNIbTAT YICOHOH MaTeMaTHYECKOH AeATEIbHOCTH;



9) cmocoOHOCTh K SMOIMOHAIBHOMY BOCHPHUSATHIO MAaTEMAaTHYECKHX OOBEKTOB, 3a/ad,
pELIEHU, pacCyKICHHUI;

MeTanpeaMeTHbIe:

1) yMeHHe CaMOCTOSTENIbHO IUIAHHPOBATh AalbTEPHATHBHBIC IYTH JIOCTHIKCHUS IIEJICH,
OCO3HAaHHO BBIOMpaTh Haubosiee A((PEKTUBHBIC CHOCOOBI PEIICHHs] YYCOHBIX M IO3HABATEIBLHBIX
3a/1ay;

2) yMEHHE OCYIIECTBJIATh KOHTPOJb IO pPE3yJlbTaTy M IO CIIOCO0Y JCHUCTBUS HAa YpPOBHE
MPOM3BOJIHLHOTO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBEI;

3) yMmeHHe a/IeKBaTHO OIICHUBATh MPABHJIBHOCTh MM OUIMOOYHOCThH BBIMOJHCHUS YU4COHOM
3a1aun, e€ 0ObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PellIeHUs;

4) 0CO3HAHHOC BIIAJICHUC JIOTHUYCCKUMH JCHCTBHSIMHU OIPEICICHUS TOHSITHHA, 000OIICHHUS,
YCTAHOBJICHUS] aHAJIOTUM, KjIacCHU(UKAIMU HAa OCHOBE CAMOCTOSITEILHOTO BHIOOpAa OCHOBAHHUHN M
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3CH;

5) yMmeHWe yCTaHABIMBaTh MPUYHHHO-CIICACTBCHHBIC CBSA3U; CTPOHUTH  JIOTMYECKOE
paccyxeHue, yMo3akitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U MO aHAJIOTHH) U BBIBOIBL;

6) yMeHue cosgaBaTh, MPHUMEHSATh W MPEeOOPa30BHIBATh 3HAKOBO-CHMBOJIMYCCKHE CPE/ICTBA,
MOJICJTM M CXEMBI JJIS PEIICHUS] y4eOHBIX U TTO3HABATEILHBIX 33134,

7) yMeHWe OpraHW30BBIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHTEIEeM U CBEPCTHUKAMU: OMpENessaTh LENH, pachpeneneHue GyHKIUNH U poyied y4acTHHUKOB,
B3aMMOJICHCTBHE M OOIIMe CrnocoObl PaldOTh; yMeHHe paboTaTh B TpYIIE: HAXOIUTh oOOIIee
pelIeHre 1 pa3penaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHMS IMO3HUIIUN U yUETa HHTEPECOB; CITYIIATh
napTHEpa; GopMyITUPOBAThH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

8) chopMupoBaHHOCTH y4eOHOH M OOIIEHOIB30BATEIHCKONH KOMIECTEHTHOCTH B OOJIACTH
MCIOJIb30BaHUsl HHGOPMAIMOHHO-KOMMYHUKAaIMOHHBIX TexHonoruit (UKT - komneTeHTHOCTH);

9) chopMUPOBAHHOCTH MEPBOHAYATBHBIX MMPEACTABICHHH 00 HICSIX U O METOJaX MaTeMaTHKH
Kak 00 YHHBEpPCAIHHOM S3bIKE HAYKH M TEXHHKH, O CPEJCTBE MOJICITMPOBAHUS SIBIICHUH H
MIPOILIECCOB;

10) yMeHue BHIETh MaTEMAaTHYECKYIO 33]a4y B KOHTEKCTE MPOOIIEMHON CHTyallud B JAPYTHX
TUCITUTIIINHAX, B OKPYKAIOIICH KU3HU;

11) ymeHHe HAXOIUTh B PA3JIUYHBIX HCTOYHUKAX HH(OpMAIUIO, HEOOXOIUMYIO VIS
pelleHnsT  MaTeMaTH4YeCKHX  MpoOJeM, W TPEACTaBIATh €€ B MOHATHOW (opme; MPUHUMATH

pelleHre B yCIOBHIX HEMOJHON U U30BITOYHOM, TOYHOHN U BEPOSITHOCTHON MH(OPMALIUN;



12) ymeHue MOHMMATh M WCIOJIB30BaTh MaTeMaTHYECKHE CPEACTBA HATJSTHOCTH (PHCYHKH,
YEepTEKH, CXEMBI U JIp.) AJIs WILTIOCTPALMK, UHTEPIIPETALIUU, apTyMEHTALUH;

13) yMeHuMe BBIIBUTATh THIIOTE3bI IPH PEUICHUH YYEOHBIX 33a7a4 M MOHUMATh HEOOXOAMMOCTh
UX IIPOBEPKH;

14) ymeHue NPUMEHATh HHAYKTUBHBIC M JICIYKTHBHBIC CIIOCOOBI PACCYKACHHH, BHICTh
pa3IMyYHbIE CTPATETUH PELICHUs 3a/1ay;

15) moHMMaHHE CYNIHOCTH aJTOPUTMHUYECKUX NPEANUCAHUN M yMEHHE [CHCTBOBATh B
COOTBETCTBUHU C IIPEIJIOKEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSTEIILHO CTABUTD LEJIH, BHIOUPATh M CO3aBaTh aTOPUTMBI JUTS PEIICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) yMeH#ue MIaHuPOBaTh U OCYILECTBIISITh JISSTEIbHOCTD, HAITPABICHHYIO HA PELICHUE 3a/1a4
UCCIIEI0BATEIBCKOIO XapaKTepa.

IIpexmeTHbIE:

1) ymenue pabotaTh ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTYPHUPOBaHHE, H3BIICUCHUEC
HE00X01MMOH MH(POPMALIMHU), TOYHO U I'PAMOTHO BBIpa)kaThb CBOM MBICIU B YCTHOM M IMMCbMEHHOU
peuu, IpUMEHssl MaTeMaTUYECKyI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3INYHbIE SA3BIKU
MaTeMaTHKU (CJIOBECHBIN, CUMBOJIMYECKUN, Tpaduieckuii), 000OCHOBBIBATh CYXJIEHHUS, IPOBOAUTH
KJIacCCHU(UKALMIO, JOKAa3bIBATh MaTEMATHUECKUE YTBEPKICHHUS;

2) BiajsieHue 0a30BBIM MOHATHHHBIM aIlapaToM: UMETh MPEJCTaBICHUE O YHCIIEC, BIAJICHHE
CHUMBOJIBHBIM SI3bIKOM aJIreOpbl, 3HAHHE JIEMEHTAPHbIX (DYHKIMOHANBHBIX 3aBUCUMOCTEH, UMETh
MPEJICTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHpE M O Pa3IMYHbIX CIlocoOax
UX U3y4eHHsI, 00 0COOEHHOCTSX BBIBOJOB U IPOrHO30B, HOCAIIUX BEPOSITHOCTHBIN XapaKkTep;

3) yMeHue BBINONHATH aiuredpanyeckue IMPeoOpa3oBaHus PAMOHAIBHBIX BBIPAKCHUI,
OPUMEHSATh UX JUIS PELIeHUs] YUeOHbIX MaTeMaTUYeCKHUX 3aJ1ad M 3ajiay, BO3HUKAIOIINUX B CMEXHBIX
y4eOHBIX IpeaMeTax;

4) yMeHHE TOJIb30BAaThCSI MAaTeMAaTUYECKUMU (POPMYJIaMHU W CaMOCTOSTEIBHO COCTaBIIATh
dbopMyInbl 3aBUCHMOCTEM MEXJy BeIMYMHAMU Ha OCHOBE OOOOIIEHHMS YaCTHBIX CIIy4yaeB H
AKCIIEPUMEHTA;

5) yMeHme pemath JTMHEHHBbIE W KBajJpaTHbIC YpaBHEHHUS, HEPaBEHCTBA IMEPBOM M BTOPOIi
CTENEHM, a TaKKe IPUBOJAMMBIE K HHMM YPAaBHEHMs, HEPAaBEHCTBA, CHCTEMBI; HCIIOJIb30BATh
rpaduueckrue MpencTaBiIeHHs IS PELIeHHs] M MCCIEeIOBaHUS ypaBHEHUM, HEPABEHCTB, CHUCTEM;
NPUMEHSTh TOJyYeHHbIE YMEHHUs NJs pelleHus 3a7ad M3 MaTeMaTUKHU, CMEXKHBIX IMpPEIMETOB,

MIPaKTHKU;



6) oBnageHue cHCTEMOW (YHKIMOHAJIBHBIX MOHATHHA, (QYHKIMOHATIBHBIM SI3BIKOM U
CHUMBOJIMKOW, YMEHHE CTPOUTh rpadukd (YHKIHUHA, ONUCHIBAaTH HMX CBOWCTBA, HCIOJIB30BAThH
GyHKIMOHATBHO-TpaUUecKre MPEACTABICHUS TSl ONMCAHUS U aHAJIM3a MAaTeMAaTUYECKUX 3a]ad U
pEaIbHBIX 3aBUCUMOCTE;

7) OBIaJicHHE OCHOBHBIMHU CIIOCOOAMHU HPEJICTABICHHS U aHAIN3a CTaTHCTHYCCKUX IaHHBIX;
YMEHUE pelaTh 3314l Ha HAXOXKICHUE YaCTOTHI U BEPOSTHOCTH CIIy4alHBIX COOBITHIA;

8) yMeHHe NPUMEHSATh M3YYCHHBIC MOHSATHS, PE3YJIbTAThl U METO/BI MPH PEIICHUU 33134 W3
pa3IMYHBIX pa3lelloB Kypca, B TOM 4YHCIE 3aJad, HE CBOMSIIMXCA K HEINOCPEIACTBEHHOMY

IMPUMEHCHUIO U3BCCTHBIX aJITOPUTMOB.

OcHOBHOe cojlep:kaHNe Y4eOHOro Kypca ajaredpbl 9 Kiacc:

I'naBal: KBagparuunas ¢pynkuus (29 yacos)

Oyukuuu 1 ux coiictra (74). KBagpartusiii Tpexuien (54).Kouwmponvnasa paboma Nel (1u1).

KBanparuunas ¢yukius u e€ rpaduk (119). Crenennas ¢ynkuusa. Kopens n-oit creneHu
(49).Konmponvnas paboma N2 (14).

Leab: pacmmputh CBEACHUS O CBOWCTBaX (YHKIMIA, O3HAKOMHUTH OOYYAIOUIMXCS CO
cBOIcTBaMM U rpa)KOM KBaJpaTHUYHON (YHKIINU.

B nauane Tembl cucremMaTusupyroTcs cBeaeHHs O (yHkuuax. IloBTopsitoTcs OCHOBHBIE
HNOHATUS: (DYHKIMS, apryMeHT, o0JacThb ompeneneHus (QyHKuuM, rpagux. Jlarorcs MOHATHS O
BO3PACTaHUU U yObIBaHUU (YHKINHU, TPOMEXKYTKAX 3HAKOIOCTOSIHCTBA. TeM caMbIM co3niaetcs 0aza
JUIST YCBOCHMsSI CBOMCTB KBAJpaTUYHOM W CTEMEHHON GQYHKIMM, a Takxke i JaTbHEHIIero
yrayOneHust pyHKIMOHAIBHBIX MTPEICTaBICHUH TPU U3yYeHUH Kypca anreOpbl M Hayall aHaiu3a.

[ToAroToBUTENBHBIM IIATOM K M3YyYEHHUIO CBOMCTB KBaJpaTUUYHON (DYHKIMU SIBISETCS TaKxkKe
paccMOTPEHHE BOIIPOCA O KBaJPATHOM TPEXUJIEHE U €r0 KOPHSAX, BBIJICIICHUH KBaJpaTa ABYWICHA U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0KEHUH KBAJPaTHOIO TPEXUIEHA HA MHOKUTEIIH.

U3ydenue KBaJpaTMUHOH (YHKIMM HAUMHAETCS C PACCMOTPEHHs (YHKUUM y=ax’, eé
CBOMCTB M ocoOeHHOcTel rpaduka, a TakKe APYTUX YaCTHBIX BUJOB KBaJApaTUYHON (PYHKIUU —
dyHkuun y=ax’*+n, y=a(x-m)>. DTu cBeJieHUs UCHOJbL3YIOTCS IIPH U3YyYEHUH CBOWCTB KBaJApaTHUYHOMN
¢yHKIME 06mIIero BuAa. BaxHo, 4ToOBI 00yJaromiecs TMOHSIHN, 9To rpaduk GyHKIHMH y = ax’ + bx
+ ¢ MoxeT ObITh MOdydeH U3 rpaduka QyHKIUU y = ax’c NOMOWBIO JABYX
napajlebHbIX IepeHocoB. IlpuéMbl mocTpoenust rpaduka QyHkmuu y = ax’+ bx + ¢

OTpalaThIBAIOTCS HA KOHKPETHBIX mpuMepax. [Ipm sToM ocoboe BHHMAaHHE CIEAYEeT YIEIUTh



dopMupoBaHHIO y OOydarOIIUXCS YMEHHS YKa3blBaTh KOOPAWHATHI BEPIIMHBI Iapadobl, €e OCh
CUMMETpPHUH, HAaIIPaBJICHHE BETBEH MapadoJIbl.

OOyuaronyecss 3HAKOMSTCS CO CBOWCTBAMHM CTENEHHON (QYHKIMH y=X"TpU YETHOM U
HEYeTHOM HATypaJbHOM IOKa3zarene n. BBoxuTcs moHsThe KOpHA N-i crenenu. OOydaromuecs
JOJDKHBI TIOHMMaTh CMBICT 3amucedl Buga ,. OHM NOMydYarOoT MNPEJCTABICHHE O HAX0XKICHUH
3HaYEHUH KOPHS C MOMOIIBIO KaJIbKYJISATOpa, MPUYEM BBIPaOOTKAa COOTBETCTBYIOLIMX yMEHUI He

TpeOyercs.

I'naBa2: YpaBHeHHsi M HEPABEHCTBA C O/IHOI MepeMeHHOi (21 YacoB)

VYpaBHenue ¢ omgHou nepemeHHoi (12u4).Kommponvnas paboma Ne3 (14). HepaBeHncTtBa ¢
onHoil nepemenHou (74). Konmponvras paboma Ned (14).

Lessb: cucteMaTn3upoBaTh U 00OOIINUTE CBEICHUS O PEIICHUH LEIBIX C OJHOHN MePeMEHHOM,
BbIpa0OTaTh YMEHHE PEIIaTh MPOCTEHIINE CHUCTEMBI, COAEpIKAIlUe ypaBHEHUE BTOPOW CTEIEHH C
JIBYMsI TIEpEMEHHBIMH, U TEKCTOBBIC 33/1a4¥ C TIOMOIIbIO COCTABICHUSI TAKUX CHCTEM; BHIPAaOOTATh
YMEHHE pellaTh NPOCTEHIINE CHCTEMBbI, COJEp)KallUe YpaBHEHHE BTOPOH CTENEHU C IBYMs
MEePEMEHHBIMH, U TEKCTOBBIEC 337]a4i C TIOMOIIBIO COCTABJICHUS TAKUX CHCTEM.

B sT0i1 Teme 3aBepuiaeTcs M3y4eHUE PAlMOHAIBHBIX YPAaBHEHMM C OJHOM NEpeMEHHOU. B
CBSA3M C ATHUM IPOBOJIUTCS HEKOTOpoe 0000IIeHHEe U YriyOJeHHe CBeleHUH 00 ypaBHEHHSX.
BBoasTCS MOHATHUS LETOr0 pallOHAIBHOIO YpaBHEHUS U ero creneHu. O0yyaroniecst 3HaKOMsSITCS
C pEUICHMEM YPAaBHEHMHM TPETbEW CTENEHM M YETBEPTOM CTENEHH C IMOMOLIBIO PA3JIOKEHMS Ha
MHOXHTEIH W BBEACHUS BCIIOMOTaTelIbHON INepeMeHHOW. MeToJ pelieHus ypaBHEHUIl IMyTeM
BBEJICHUS BCIIOMOTATEeNbHBIX IEPEMEHHBIX OyleT LIMPOKO HCIOJIb30BAThCS JalibHEHIeM mnpu
pEIIeHNH TPUTOHOMETPHUYECKHX, JIOTapU(HMUIECKUX U APYTHX BUIOB YPABHEHUI.

B nanHOl Teme 3aBepiiaeMcss U3Y4YEHHE CUCTEM YPaBHEHHMHM ¢ ABYMs. MEPEMEHHBIMHU.
OcHOBHOE BHMMaHHE YJEJSETCSl CUCTEMaM, B KOTOPBIX OJHO W3 ypaBHEHHWI NEepBOM CTEMEeHH, a
npyroe BTOpoil. M3BecTHBIN oOydarommmMces crnoco® IMOJACTAaHOBKM HAaXOJHUT 37eCh JalbHeiiiee
NPUMEHEHHE U MO3BOJISIET CBOJIUTH PEIIEHUE TAKUX CUCTEM K PELICHUIO KBAaIPaTHOTO ypaBHEHHUS.

O3HakoMJIEHHE 00Y4YaOIIMXCs C MPUMEpaMU CHCTEM YpaBHEHUH C IByMsl IEpEMEHHBIMHU, B
KOTOpBIX o00a YypaBHEHUS BTOPOM CTENMEHW, [JOJDKHO OCYIIECTBIATHCA C JOCTATOYHOM
OCTOPOKHOCTBIO U OTPAHUYUBATHCS MPOCTEUIIMMU IPUMEPaMH.

[IpuBneueHne W3BECTHBIX OOydYaOUIMMCS TpagHUKOB IO3BOJSET MPHUBECTH TNPUMEPHI

rpau4ecKkoro perieHust cucreM ypaBHeHMHA. C MOMOIIbIO TpapUUecKUX MPeICTaBICHUH MOXKHO



HarJIsIHO TIOKa3aTh 00YYarOIIMMCs, YTO CUCTEMBI IBYX YpaBHEHUH C JIBYMs MepEeMEHHBIMU BTOPOM
CTENEHU MOTYT UMETh OJIHO, JBa, TPU, YETHIPE PEIICHUS WJIK HE UMETh PEIICHHI.

Pa3paboranHblii MaTeMaTWYeCKUi ammapar IMO3BOJSIET CYIIECTBEHHO PACIIMPHUTh KJacce
COJZIepXKATENbHBIX TEKCTOBBIX 3a/1ay, PEHIA€MbIX C MOMOLIBIO CUCTEM ypaBHEHUH. PopMHUpoOBaHUE
yMEHHI pemaTth HepaBeHcTBa BUa ax” + bx + ¢ > 0, ax? + bx + ¢ < 0, rie a # 0, OCYIIECTBISAETCS C
omopod Ha cBeAeHHsS O Tpaduke KBaJApaTUUHON (GYHKIMHM (HalpaBieHHE BeTBeH Mapaloiibl ee
pacmoioKeHUe OTHOCUTENBHO ocu OX).

OOyuaromnmecss 3HAKOMATCS C METOJOM HHTEPBAJIOB, C IOMOIIBI0 KOTOPOTO PEIIAIOTCS

HCCJIOXKHBIC pallMOHAJIbHBIC HCPABCHCTBA.

I'naBa 3: YpaBHeHusi M HEPABEHCTBA € IBYMS llepeMeHHbIMU (24 yaca)

VYpaBHeHue ¢ JAByMs IepeMEeHHbIMM M ux cucremsl (l6u).HepaBenctBa ¢ aByms
NepeMEHHBIMH U X cucteMsl (74). Koumponvnasa paboma Ne5 (14).

Hean: BripaboraTe ymeHue pemiath MNPOCTEHIINE CHCTEMbI, COJACpIXKAIIUEe YpaBHEHHE
BTOPOW CTENEHU C JBYMs NEPEMEHHBIMHM, W HEPABEHCTBA C JABYMS MEPEMEHHBIMU. TEKCTOBbIE
3aJaud C TOMOIIBIO COCTABJICHUS TAaKUX CHCTEM; BBIpAOOTaTh yMEHHE pelaTh MpocTeilne
CUCTEMBI, COJIEprKall[€ YPaBHEHUE BTOPOM CTENEHH C ABYMs IEPEMEHHBIMU, U TEKCTOBBIE 33J]a4H C
MOMOIIbIO COCTABJIEHMS TAKUX CUCTEM.

B nanHOl Teme 3aBepiiaeMcss U3Y4YEHHE CHUCTEM YPaBHEHHMM ¢ ABYMs. MEPEMEHHBIMHU.
OcCHOBHOE BHMMAaHHE YHEISAETCS CUCTEMaM, B KOTOPBIX OJHO M3 ypaBHEHUH IEPBOW CTENEHH, a
npyroe BTOpoil. M3BecTHBIM oOydaromuMcs croco® IMOACTAaHOBKM HAaXOAMT 3/€Ch JAajbHeiliee
IIPUMEHEHHNE U M03BOJISIET CBOJUTH PELICHUE TAKUX CUCTEM K PEILIEHUIO KBaIPaTHOI'O yPaBHEHUS.

O3HakoMJIEHHE 00YYaIOIIUXCS C IPUMEPaMU CUCTEM YPaBHEHUM C JIByMs NE€PEMEHHBIMH, B
KOTOpBIX 00a YypaBHEHUS BTOPOM CTENEHHW, JIOJDKHO OCYUIECTBIATHCS C JOCTATOYHOM
OCTOPOKHOCTBIO U OTPAHUYUBATHCS POCTEUILIMMU PUMEPaMH.

[IpuBneueHne W3BECTHBIX OOydYaOUIMMCS TpagHUKOB IO3BOJSET MPHUBECTH TNPUMEPHI
rpau4ecKkoro perieHusi cucreM ypaBHeHHH. C MOMOIIBIO TpaUUYEcKUX MpesCTaBICHUH MOXKHO
HarJIsIIHO TIOKa3aTh 00YYaloUIMMCS, YTO CUCTEMBI JIBYX YPaBHEHUHU C JBYMs NEPEMEHHBIMH BTOPOH
CTETNeHH MOTYT UMETh OJIHO, JIBa, TPH, YETHIPE PELICHUS WM HE UMETh PEeLIeHUI.

Onpenensitb, sBISE€TCSs JU Tapa 4YUCEN pelleHHWeM HepaBeHCTBa. M3oOpaxarh Ha
KOOpPJMHATHOM IUIOCKOCTH MHOXXECTBO TOYEK, 3a/JaBaéMO€ HEepaBeHCTBOM. MInitrocTpupoBaTh Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH MHOXKECCTBO peHleHI/Iﬁ CHUCTCMbI HCPABCHCTB.



Pa3paboTanHblii MaTeMaTHYeCKHil armapaT IO3BOJIAET CYIIECTBEHHO PACHIUPHUTh Kiacce

COACPIKATCIIbHBIX TECKCTOBBIX 3a4a4, pCIIaCMbIX C TIOMOIIIBIO CUCTEM ypaBHeHI/If/'I.

I'naBa 4: [Iporpeccuu (17 yacoB)

Apudmerndeckas mporpeccust (84).Kommponvuas paboma Ne6 (14). ['eomerpuueckas
nporpeccus (74). Koumponvnas paboma Ne7 (14).

Heuab: nate nOHATHS 00 apuPMETHIECKON M FeOMETPHUYECKOM MPOrPeccHsx Kak YHCIOBBIX
MOCJIEI0BATEIBHOCTAX 0COOOT0 BUAA.

[Ipy w3ydeHUH TeMbl BBOAMTCS IOHATHE IIOCIEAOBATEIBHOCTH, Pa3bSICHACTCS CMBICI
TepMHHA «N-il 4YIeH MOCIeA0BaTEIbHOCTU», BbIpadaThIBAETCS yMEHHE HCMOJIb30BaTh HMHIEKCHOE
o0o3HaYeHHe. DTU CBEACHHUS HOCST BCIIOMOTATENbHBIM XapaKTep M MCIOJIB3YIOTCA I U3YUYCHUS
apupMeTUYECKON U FeOMETPUUECKON POTPECCHA.

Pabora ¢ popmynamu n-ro 4jaeHa ¥ CyMMBI TIEPBBIX N YWICHOB MPOTPECCUi, TOMUMO CBOETO
OCHOBHOTO  HAa3HAa4yeHHUs, TMO3BOJSET  HEOAHOKPATHO  BO3BPALIATHCS K  BBIYUCICHHSM,
TOKJIECTBEHHBIM MTPE0OPa30BaHUSM, PELICHUIO YPaBHEHU, HEPABEHCTB, CUCTEM.

PaccmaTtpuBaroTcsi XapakTepUCTHUECKHE CBOWCTBA apU(PMETHUECKONM U T'eOMETpUUYECKOM

HpOI‘p@CCHﬁ, 4TO MO3BOJIACT paCIIUPUTL KPpYI' IpCJIaraCMbIX 3a71a4.

I'naBa 5: Di1eMeHTHI KOMOMHATOPUKH M Teopuu BeposiTHocTeil (17 yacoB)

OnemenTsl KkomOuHatopuku (11u). HavanbHble cBeneHHs W3 TEOPUM BEPOATHOCTH
(59).Konmponvuas paboma Ne§ (1u).

Iesb: 03HaKOMHUTH O0yYArOIUXCS C MOHATUAMHU IEPECTAaHOBKH, Pa3MELICHUs, COUETaHUs U
COOTBETCTBYIOIIMMHU (OpMyJIaMHd JJi TOJICYETa UX YHUCIA; BBECTU IOHATHUS OTHOCHTEIbHOU
YacTOThI U BEPOSATHOCTHU CIIYy4alHOTO COOBITHS.

N3ydyeHune TeMbl HauMHAETCs C pEIIEHUs 3a]ady, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ WIIU
UHBbIE KOMOMHAIIMHM 3JIEMEHTOB U. MOJCUYMTATh UX YHUCIO. Pa3bscHAETCS KOMOMHATOPHOE IMPAaBUIIO
YMHOXXEHUS, KOTOpOe HCIIOJIHATCS B JalbHEHIIeM Npu BbBoAe (GopMyJN Uil MojAcyEéTra dvucia
MEePECTAaHOBOK, pa3MemeHn W codyeTaHui. [Ipm w3ydeHMm maHHOTO Marepuaga HEeOoOXOIUMO
o0paTuTh BHUMaHHE OOy4alOUIMXCS Ha pa3inyhe TOHATUN «pa3MEIICHHe» U «COYETaHHE»,
chopMUpOBaTh Y HUX YMEHHUE OTNPEAEIATh, O KaKOM BUJIe KOMOMHAIMI HIET peyb B 3aaue.

B nanHO#l Teme oOydaromuecs 3HAKOMATCS C HayalbHBIMM CBEACHUAMU U3 TEOPUHU
BEpOSTHOCTEW. BBoadTcs TOHATHS  «ciydailHOe COOBITHE», «OTHOCHTEIbHAs  4acToTa»,

«BEPOSITHOCTh  CIydyallHOro coObITHsI». PaccMaTpuBaroTCs CTAaTUCTUYECKMM M KJIACCUYECKHM



MOAXOJbl K OIpPEAeTCHUI0 BEPOATHOCTH CIydyallHOro coObiTusl. BaxHO 00paTUTh BHUMaHHE
00ydJaroumxcsi Ha TO, YTO KJIACCHYECKOE ONpE/IeNICHNE BEPOSATHOCTH MOXKHO MPUMEHSTH TOJIBKO K

TaKUM MOZCIISIM pCAJIbHBIX CO6BITHﬁ, B KOTOPLIX BCC UCXOBI SABJIAIOTCA paBHOBO3MOKXHBIMH.

I'naBa 6: IloBTOopenue (28 yacos)
IoBTOpenue. Mimoecosas konmponvras paboma (249).
Heasn: [ToBTOpenue, o0oOIIEHNE U CHCTEMAaTHU3alus 3HAHUWA, YMEHUH M HaBBIKOB 3a KypC

anreOpbl OCHOBHOM 00I1Ie00pa30BaTeIHbHON IITKOJIBI.

TemaTuuyeckoe NJIAHUPOBAHUE

Aareopa
Homep TeMbl, Ha3BaHHeE TeMbI Kou-Bo Konrpoabubie Cpoxn
4acoB padoThI peanuzanuu
Temal. KBagpartuunas pyHkmus 29 2 CeHTs0pb -
OKTSI0pb
Tema2. YpaBHeHUS 1 HEPABEHCTBA C 21 2 OkTs16pB-
OJIHOM IepeMeHHOMN nexadpb
Tema3. YpaBHeHUs 1 HEPABEHCTBA C 24 1 Hexadps -
JBYMS IEpEMEHHBIMU dbeBpanb
Tema 4. Apupmernueckas u 17 2 ®deBpas -
reoMeTpHuecKasi IpOorpeccuu MapT
Tema 5. DnemMeHTbl KOMOMHATOPUKHU U 17 1 Mapr -
TEOPHUH BEPOATHOCTEH arpenb
IloBTOpenuellTorosas KOHTpOIbHAS 28 1 Mait
pabota
Hroro 136 9 Yu. rog




KasnengapHo-teMaTuiyeckoe IJIaHMPOBaHMe MO ajredope 9 Kiace
136 ypokoB B roj (4 4aca B He/1eJI10)

Ne Tema ypoka fata
ypoka
I'naBa 1: KBagparnunas pynkous (29 yacos)
° DyYHKIUU U UX CBOMCTBA
° DyYHKIUU U UX CBOMCTBA
. DyHKIUU U UX CBOMCTBA
. DyHKIUU U UX CBOMCTBA
. DyHKIUU U UX CBOMCTBA
° DyYHKIUU U UX CBOUCTBA
. DyHKIUU U UX CBOMCTBA
. KBagparsslii TpexwieH
. KBanpatsslil TpexuiieH
. KBanpatsslil TpexuiieH
. KBanpatsslil TpexuiieH
. KBagparsslii TpexwieH
° Konmponovnasn paboma Nol no meme: «Keaopamubtii mpexuieH, ezo
KOpHU»
. KBanpatnunas pyHkuus u ee rpaduk
o Ksangpatuunast GyHKIus 1 ee rpadux
o Ksagpatnunast GpyHkuus u ee rpadux
o Ksagpatnunast GpyHkuus u ee rpadux




o Ksagpatnunast GyHKuus u ee rpadux

o Ksagpatnunas GyHkuus u ee rpadux

o Ksangpatnunast GpyHkuus u ee rpadux

o Ksagpatnunast GyHkuus u ee rpadux

. KBanpatuunas pyHkuus u ee rpaduk

. KBanpatuunas pyHkuus u ee rpaduk

. KBanpatuunas pyHkuus u ee rpaduk

o Crenennas ¢ynkums. Kopens n-if cteneHu
o Crenennas ¢pynkuus. Kopens n-if creneHu
o Crenennas ¢ynkums. Kopens n-if creneHu
. Crenennas Qynknusa. Kopens n-if crenedn
° Koumponvuas paboma Ne2 no meme: «Ilocmpoenue zpaghuxa

KeaopamuyuHoul pyHKkuyuu»

I'naBa 2: YpaBHeHUs1 1 HEPABEHCTBA ¢ OJIHOM nMepeMeHHoM (21 yac)

. YpaBHEHUs ¢ OIHOU NEPEMEHHOU

. VYpaBHEHHS ¢ OTHOW IEPEMEHHON

. YpaBHEHU ¢ OIHOU NEPEMEHHOU

. YpaBHEHHU ¢ OIHOU NEPEMEHHOU

. YpaBHEHUs ¢ OIHOU NEPEMEHHOU

. YpaBHEHUs ¢ OIHOU NEPEMEHHOU

. YpaBHEHHUs ¢ OHON NIEPEMEHHON

. YpaBHEHHUs ¢ OHON NIEPEMEHHON

. YpaBHEHHUs ¢ OHON NIEPEMEHHON

. YpaBHEHUs ¢ OIHOU NEPEMEHHOU

. VYpaBHEHH ¢ OJTHONW EpEMEHHON

. VYpaBHEHH ¢ OJTHOW IEPEMEHHON

° Koumponvnas paboma Ne3 no meme: «Ypasuenus c 00noit
nepemMenHon»

° HepaBeHncTBa ¢ 0/1HOM nepeMeHHON

° HepaBeHncTBa ¢ 0/1HOM nepeMeHHOI

° HepaBeHncTBa ¢ 0/1HOl nepeMeHHOI

. HepagenctBa ¢ onHOM epeMEeHHON

. HepagenctBa ¢ onHOM epeMeHHOU

. HepagenctBa ¢ onHOU epeMeHHON

° HepaBeHncTBa ¢ 0/1HOl nepeMeHHOI

° Koumponvuas paboma Ned no meme: «Ypasnenusn u Hepasencmea ¢

00HOII nepeMeHHOo»

I'maBa 3: YpaBHeHHs 1 HEpaBEHCTBA C ABYMs NepeMeHHbIMHU (24 yaca)

[} ypaBHeHI/ISI C ABYyMsA NIEPEMEHHBIMU U UX CUCTEMBI
[} ypaBHCHI/ISI C ABYMs NICPEMCHHBIMU U UX CUCTCMbI
[} ypaBHCHI/ISI C ABYMs NCPEMCHHBIMU U UX CUCTCMbI
° ypaBHCHI/ISI C ABYMs NCPEMCHHBIMU U UX CUCTCMbI
° ypaBHeHI/ISI C ABYMs NEPEMEHHBIMU U UX CUCTEMBI
o ypaBHeHI/IS[ C ABYyMs NIEPEMEHHBIMU U UX CUCTEMBI

° ypaBHCHI/ISI C ABYyMA NEPEMCHHBIMU U UX CUCTCMBbI




ypaBHGHI/ISI C ABYMs ICPECMCHHBIMU U UX CUCTCMBbIL

ypaBHeHI/IH C ABYMs NEPEMCHHBIMU U UX CUCTEMbIL

ypaBHeHI/IH C ABYMs NEPEMCHHBIMU U UX CUCTEMbIL

ypaBHeHI/IH C ABYMs NEPEMCHHBIMU U UX CUCTEMbIL
YPaBHCHI/Iﬂ C IByMs NIEPEMEHHBIMHU U UX CUCTEMBI
YPaBHCHI/Iﬂ C IByMs NIEPEMEHHBIMHA U UX CUCTEMBI
YPaBHCHI/Iﬂ C IByMs NIEPEMECHHBIMHA U UX CUCTEMBI

ypaBHeHI/IH C ABYMs NEPEMCHHBIMU U UX CUCTEMBbIL

ypaBHeHI/IH C ABYMs NEPEMCHHBIMU U UX CUCTEMbIL

HCpaBeHCTBa C ABYMs NIEPEMEHHBIMU U UX CUCTCMbI
HepaBeHCTBa C IBYMs NEPEMEHHBIMU U UX CUCTEMBI
HepaBeHCTBa C IBYMs NIEPEMEHHBIMHU U UX CUCTEMBI
HepaBeHCTBa C IBYMs NIEPEMEHHBIMU U UX CUCTEMBI
HepaBeHCTBa C ABYMs NIEPEMEHHBIMU U UX CUCTECMBI

HepaBeHCTBa C ABYMs NEPEMEHHBIMU U UX CUCTEMBI

HepaBeHCTBa C ABYMs NIEPEMEHHBIMU U UX CUCTEMBI

Konmponvuasa pavoma Ne5 no meme:
«Ypaenenus u nepasencmea c 08ymsa nepemeHHbIMU»

I'naBa 4: Apudpmernyeckasi ¥ reoMmeTpuieckas nporpeccuu (17 yacon)

Apudmermaeckas Iporpeccus

Apudmerraeckas Iporpeccus

Apudmerrdaeckas Iporpeccus

Apudmerrueckast mporpeccus

Apudmerrueckas mporpeccus

ApudmeTrueckas mporpeccus

ApudmeTrueckast mporpeccus

Apudmernueckas mporpeccus

Konmponvuaa padoma Neb no meme: «Apugpmemuuecxkasn
npozpeccun»

I'eomeTprdeckas nporpeccus

I'eomeTpuyeckast nmporpeccust

I'eomeTpuyeckast mporpeccust

I'eomeTpuyeckast nmporpeccust

I'eomeTprdeckas nporpeccus

I'eomeTprdeckas nporpeccus

I'eomeTprdeckas nporpeccus

Konumponvuas pavoma Ne7 no meme: «I'eomempuueckan npozpeccusn»

I'maBa 5: D1eMeHTHI KOMOMHATOPUKH M TeOpHHU BeposaTHOCTH (17 4acoB)

DneMeHTbl KOMOMHATOPUKH

DneMeHTbl KOMOMHATOPUKH

DneMeHTbl KOMOMHATOPUKH

DneMeHTbl KOMOMHATOPUKH

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I




DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

DJIEMEHTBI KOM6I/IHaTOpI/IKI/I

Hauaneabie cBeneHus U3 TEOPHUHU BEPOATHOCTHU
Hauaneabie cBeneHus U3 TEOPHUHU BEPOATHOCTHU
Hauaneabie cBeneHus U3 TEOPHUHU BEPOATHOCTHU

Havanshbie CBCACHUS U3 TCOPUU BCPOATHOCTHU

HagansHbie CBCACHUS U3 TCOPUU BCPOATHOCTHU

Konmponvuaa pavoma Ne8no meme: «Inemenmol KOMOUHAMOPUKU U
meopuu eepoammuocmu»

IToBTOpenue (28 yacoB)

109. IToBTOpEHME.
110. IToBTOpEHME.
111. IToBTOpeHue.
112. IloBTOpeHue.
113. [ToBTOpEHUE.
114. IToBTOpEHME.
115. IToBTOpEHME.
116. IToBTOpEHME.
117. IToBTOpeHue.
118. [ToBTOpEHUE.
119. [ToBTOpEHUE.
120. IToBTOpEHME.
121. IToBTOpEHME.
122. IToBTOpEHME.
123. [ToBTOpEHUE.
124, [ToBTOpEHUE.
125. [ToBTOpEHUE.
126. IToBTOpEHME.
127. IToBTOpEHME.
128. IToBTOpEHME.
129. | Koumponavnas paooma Ne8no meme: «nemenmol KOMOUHAMOPUKU U
meopuu éepoamuocmu
130. | Hmozo6as konmpoavHas paboma
131. IToBTOpeHue.
132. IToBTOpeHue.
133. [ToBTOpeHue.
134. IToBTOpEHUE.
135. IToBTOpEHME.
136. IloBTOpEHME.
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