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AHHOTANUA
Pabouast mporpamMmMa 3J1IeKTHBHOI0 Kypca «3amMedaTe/ibHbIe HEPABEHCTBA, MX 000CHOBaHHWe U MpuMeHeHue» s 11 kimacca MAOY COII Ne 5
ropona TroMeHH COCTaBJIeHAa Ha OCHOBE ITPOTPaMMEI 3JIEKTUBHOTO Kypca «3amedarebHble HEPaBeHCTBA, UX 000CHOBaHUE U puMeHeHue» ['omonosa C. A.,
KaHauaaTa GU3NKo-MaTeMaTHUYeCKUX HayK (DJIeKTUBHBIE Kypchl B poduiabHOM 00yueHun. ObpazoBatenbHas obnacts «MaTtemarukay /MUHUCTEPCTBO
obpazoBanusi PO.- M.: Buta-IIpecc,2004.)

AKTYaTbHOCTh MPOTPaAMMBbI 3aKIFOYACTCS B TOM, YTO OHA CO3JACT yCIOBHS JJS Pa3BUTHS MO3HABATEILHBIX CIOCOOHOCTEH OOydaromuxcs 4depes
OCBOCHHME OCHOBHBIX NMPHEMOB PEIICHUS] YPABHCHUH M HEPABEHCTB: JIMHEHHBIX, KBAJPATHBIX, TPUTOHOMETPUIECKHX, TOKA3aTSIbHBIX, JOrapU(PMHIY CCKHX,
upparuoHanbHeix. OOydeHrne MeTo/laM pPEelIeHUs] YpaBHEHUH M HEPABEHCTB TPAJAUIIMOHHO SIBIISICTCS BaXKHEHINIEH YacThIO IMKOJIBHOTO Kypca MaTEeMaTHKU.
[Ipu perieHun ypaBHEHHI ¥ HEPAaBEHCTB MOMUMO TEXHHUYECKUX IPHUXOIUTCS TPEOJOJICBaTh U JIOTUYECKHE TPYAHOCTH M B YaCTHOCTH OTBEYaTh Ha
BOTIPOC, IIOYEMY BBIITOJIHCHHBIC MPEOOPa30BaHUs HE MPUBOAAT K IMOTEPE KOPHEH WM MPUOOPETEHUI0 TTOCTOPOHHUX KOpPHEH.

HoBu3HOW mporpaMmbl SIBJISIETCS TO, YTO JAHHBIA KypC IOMHMO TEOPETHUYSCKHX CBEICHHIA, HECOOXOMUMBIX ISl PEIICHUS YpaBHCHHHA W
HEPABECHCTB, COJICPKUT MHTEPECHBIC W KPACHBBIC 3a7aud, OCBEHIACT METOJbI W CHOCOOBI PEUICHHS YPaBHCHHI W HEPaBEHCTB, BBIXOJANINX 33 PAMKHU
[TpumepHOIl mTporpaMMbl cpenHero (MoJHOro) ooémero oOpa3oBaHus MO MaTemaThke (MPO(UIBHBIM YpPOBEHb), OOECIEUMBAIONICH peann3aIiio
(denepaabHOro KOMIIOHEHTA rOCYIapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTA [0 MATEMATHKE.

H3yuenue snekmuenozo Kypca «3ameuamenvhvle HepaAGeHCMad, UX 000CHOGAHUE U NPUMEHEHUE» HANPAGIEHO HA 00CMUIICEHUE CIEOYIOUUX Yelell.
- U3yueHHe N30paHHBIX KJIACCOB HEPABEHCTB C MEPEMEHHBIMU U HayYHOE 00OCHOBAHHE METOJI0B UX MOJIyYeHHUS,
- YMEHHE pelaTb MPUMEPHI, UCIONb3YS PACCYXKACHUsS, TPEOYIOINEe yMeTh HaXOJIUTh HEPABEHCTBA, IMIOMOTAIONINE CIPABUTHCS C JAHHBIM KOHKPETHBIM
HEpaBEHCTBOM
- CIIOCOOCTBOBATh PA3BUTHIO JIOTHYECKOTO MBIIUICHUS, HHTEIUIEKTYaTbHOMY Pa3BUTHIO YUAIIUXCsI, JOPMHUPOBAHUIO KAUECTB MBIIUICHHS, XapaKTEPHBIX IS
MaTeMaTHYECKOM N1eATeIbHOCTH U HEOOXOAMMBIX YeNOBEKY JUIS JKU3HU B COBPEMEHHOM OOIIecTBe, /Ul OOLIeH COIMalbHOM OpUEHTAllMd U pelIeHHs
MPAKTUYECKUX MPOOIIEM.
- He UCKJIIOYEHO, YTO JIAHHBII Kypc MOMOXKET YUEHUKY HallTH CBO€ NMpU3BaHHE B NMPO(eCcCHOHAIBHON AeATeIbHOCTH, NOTPEOYIOIIEl HCIIOIb30BaTh TOYHbIE
HaYKH

Mecmo 6 yueonom naane
Cornacno yueonomy many CAOY COI Ne 5 ropona TromeHH Ha OCBOEHHE DJIEKTUBHOTO Kypca «3ameuaTe/ibHble HEPABEHCTBA, MX 000CHOBAHUE H
npumenenue» B 11 xmacce orBoauTcs 1 yac B Henenro/33 yaca B Tof

Codepafcauuepaweﬂoe U mem 3J1IeKmueHo2o Kypca «3ameuamesibHole Hépaeéencmea, ux obocHoeanue u npumeHnenue)
1. Uncnosklie HCPABCHCTBA U UX CBOMCTBaA



[ToHsiTHE MONOXKUTENBHOTO M OTPHULATEIBHOIO YHUCIA, YUCIO HyJdb. OCHOBHBIE 3aKOHBI CIIO)KEHHUS M YMHOMKEHHUS JCHCTBUTENBHBIX YHCEI.
CBoiicTBa CyMMbI M NIPOM3BEAEHUS IOJOKHUTENbHbIX uucend. [loHsaTne «Ooibiie» JUisl NEHCTBUTEIbHBIX YHUCEN, €r0 MeOMeTpuYecKas HHTEepIpeTanus u
cBoiicTBa. [ToHATHS «MEHBILEY, « HE OOJIBILEY, «HE MEHbIIE» ISl ICHCTBUTEIBHBIX YMCEI U UX CBOICTBA. UNCIOBbIE HEPABEHCTBA.

2. OcHOBHBIE METO/bl YCTAHOBJICHHSI HCTUHHOCTH YHMCIIOBBIX HEPABEHCTB C IIEPEMEHHBIMH.

CpaBHeHuE JBYX YHCENl — 3HAYEHUI YUCIOBBIX BBIPAKEHUH « IO OIPEAEICHHUIO», IYTEM CPaBHEHUS MX OTHOUIEHMSI C €OUHHIIEH, MyTeMm
CpPaBHEHMsI HUX CTENEHeH, IyTeM CpaBHEHUs HX C IMPOMEXKYTOUYHBIMM 4YHCIaMH (YUCIOM), METOJl BBEIEHHUS BCIIOMOIaTeJbHOM (YHKLIMH, METOJ
UCIIOJIB30BaHUs «3aMEUYaTeIbHbIX)» HEPABEHCTB.

3. OcHOBHBIE METOABI PEIIEHUS 3a7a4 Ha YCTAaHOBJIEHUE NICTHHHOCTH HEPABEHCTB C IIEPEMEHHBIMHU.

Yacrtable ciydan HepaBeHcTBa Komm, nx oOocHoBanue u npuMeHeHue. HepaBeHcTBo-ciencTsue. PaBHocuiabHbIE HepaBeHCTBA. PaBHOCHIIBHBIE
3a/la4y Ha JI0Ka3aTelbCTBO WJIM OIPOBEP)KEHHE HEPABEHCTB. MeETO/bl YCTAaHOBJIEHUE UCTUHHOCTH HEPABEHCTB C IIEPEMEHHBIMU: METOJ «OT IMPOTUBHOTOY,
METOJ aHaJiN3a, METOJ YCHUJICHUS M OCIa0JCeHUs, METO]| MOJCTAHOBKH, METOJ HMCIIOJIb30BAaHMS TOXIECTB, METOJ BBEJCHHS BCIIOMOTATEIbHBIX (YHKIUH,
METO/ MOHWKEHUS CTeTeHel BbIpaXKeHUH, 00pa3yroIuX JEBYIO U ITPaBYIO YaCTH HEPABEHCTB.

4. Meto MaTeMaTH4YeCKOM MHIYKIMM U €ro NMpUMEHEHHE K Jl0KazaTelbCTBY HepaBeHCTB. HepaBenctBo Komu st mpousBOJIBHOrO yucia
IIEPEMEHHBIX.

Wupyknus BooOme u B MateMatuke B yacTHOCTH. Cucrema akcuoMm JIx. [leano. Cxema mpuMeHEHUsS MPUHIMIIA MAaTEMATUYECKON WHIYKIHH.
Hekotopsle Monu¢pukanuym mMerona MaTeMaTHUeCKOW HMHAYKUUHU. /[Be TeopeMbl O CpaBHEHMHM COOTBETCTBYIOIIMX YJIEHOB JABYX IOCIEI0BATEIBLHOCTEH ¢
IIOMOIIBIO CPABHEHUSI PA3HOCTU MJIM OTHOLIEHUS JBYX COCEJHUX YICHOB OJHOM ITOCJIEN0BATEIBHOCTH C PA3HOCTBIO HJIM OTHOILLEHUEM JIBYX YJICHOB JAPYTrOH
nocnenosarenbHocTy. [Ipumepsl. HepaBenctso Komm a1 npou3BOIbHOIO 4uciaa NepeMeHHbIX. HekoTopble HEpaBEeHCTBA, YKBUBAJIEHTHBIE HEPABEHCTBY
Kommn.

5. HepasenctBo Komn - ByHAKOBCKOro M €ro NpuMEHEHHE 11 PELLIEHUS 3aay.

®opmynupoBKa U 000CHOBaHHE TEOPEMBI, yCTaHaBiMBarolled cooTHouleHre Komm - ByHsSKOBckoro u jaaromias KpUTEpUil pean3aluy 3TOro
COOTHOILLIEHUS B BapHaHTE paBEHCTBAa. |'eomeTpuueckas uHTepnperanus HepaBeHcTBa Komm - byHsSkoBckoro. BeKTOpHBI BapHaHT 3alMCH 3TOTO
HEPaBEHCTBA.

6. HepaBeHcTBa MOJCKa3bIBAIOT METOABI UX OOOCHOBAHUS.

Meron Ilrypma. HMcnonp3oBaHMEe CUMMETPUYHOCTH, OJHOPOJHOCTH LHKJIMYHOCTH JIEBOM M IIPABOM YacTel HepaBeHCTB. I'eoMerpuueckue
HEPaBEHCTBA, YCTAHABIUBAIOIINE COOTHOLIECHU MEXK Y JJIMHAMU CTOPOH TPEYTOJIbHUKA.

7. CpegHue CTeNeHHBIE BETUYNHBI.

CpenHue BEJIMYMHBI B IIKOJIBHOM Kypce MaTeMaTHkH, pusuku. MHoroobpasue «cpeauux». Cpennee apupMeTHIecKoe, CpeHee reOMETPUIECKOe
Y COOTHOLIEHUE MEXIY HUMH B CIydae ABYX MapaMeTpoB. [ eomeTpuueckas uHTepnperanus. Yerelpe CpeiHNe IMHANA TPaNeuu.

8. HepaBenctBo YeOblieBa 1 HEKOTOpBIE €ro 0000IIeHNS.

HepasenctBo YeOblmeBa: mpocTedmnii BapuaHT M €ro 0000IIeHHe, MOPOKIEHHOE MOHATHEM OJHOMOHOTOHHOW  MOCIE€I0BaTEIbHOCTH.
HepagenctBa, o0o0maronye kak HepaBeHCTBO YeObliieBa, Tak 1 HepaBeHCTBO Komu-byHsikoBckoro.

9. I'eHeparopsl 3aMeUaTeIbHBIX HEPABEHCTB.



CpoiicTBa KBaJpaTHYHOW (YHKIMH — HMCTOYHHK MPOCTEWIINX HepaBeHCTB. HepaBeHCTBO TpeyronbHuKa. CBOWMCTBA OJHOMOHOTOHHBIX
IIOCJIEZI0BATENBHOCTEN — NICTOYHUK 3aMedaTelIbHbIX HepaBeHCTB. HepaBencTBo MencoHa.

10. IIpuMeHeHnEe HEPABEHCTB.

3agaua JIuaoHBI (YNPOLIEHHBIM BapuaHT) M ApYyrue 3ajaud Ha onTuMusanuio. Ilomck HamOosbIIEro M HAaUMEHBLIETO 3HAYCHUH (QYyHKIUM C
IIOMOIIBIO 3aMEUYaTeIbHbIX HEPABEHCTB.

Yueono-memamuueckui nnan

Ne VYuaebHOe Bpems
Tema Jlexiusa Cemunap,
IPAKTHYECKOE
3aHATHE
Yacrs |. 3ameuaTtesibHbIe HepaBeHcTBa (8+6)
1. UwucioBbie HEPaBEHCTBA 1 1
2. OCHOBHBIE METO/Ibl YCTAHOBJIEHUSI HICTUHHOCTU YHUCIIOBBIX HEPABEHCTB. 1 1
3. OcHOBHbIE METOJIbI pPELICHHUS 3aJady Ha YCTAHOBJIICHWE HCTUHHOCTH HEPABEHCTB C MEpeMEeHHbIMH. YacTHble | 2 1
ciydau HepaBeHCTB Komn, nx 000CHOBaHUE U IPUMEHEHHE.
4. MeTtox MaTeMaTHYECKOW MHAYKIIMH U €r0 MPUMEHEHHE K JI0Ka3aTeabCTBY HepaBeHCTB. HepaBencrra Komm amst | 2 1
MIPOM3BOJILHOTO YHCIIA IEPEMEHHBIX.
5. HepasencrBa Komm-byHsIKOBCKOro 1 €ro npMeHEHHUE K PEIICHHIO 3a/a4. 1 1
6. HepaBeHcTBa 1ojicka3pIBalOT METOBI UX 0OOCHOBAHMSI. 1 1
Yacte |l. Cpeanue BeJuunHbI: X cBOlicTBa M npuMeHeHue (14+5)
7. CpenHue CTeneHHbIE BEIMYUHBI, COOTHOILIEHHS MEKIY HUMU U IPYTHe UCTOUHUKH 3aMeuaTeNIbHbIX HepaBeHCcTB. | 1
Cpennue apupmeTnyecKoe, reOMETpHUUECKOe, FTApMOHNYECKOE U KBaIPAaTUYECKOE B CIy4ae JIByX [1apaMeTpoB.
Cpennee apudmeruko-reomerpuueckoe ['aycca u cpennee apupMeTuko-rapMOHHUUYECKOE. 1
Cummetpuueckue cpeanue. Kpyrosbie HepaBeHCTBA. 1 1
Cpennee apudmeTnueckoe B3BEIICHHOE U €T0 CBOHCTBA. 1
CpenHue cTeneHHbIE U CPEIHNE B3BEIICHHbIE CTEIIEHHBIE.
1
1 1
8. Hepasencto YeOrimena.HepaBencTBo UeObImeBa: mpoCcTEUININ BApUAHT U €ro 0000IIeHHE, TOPOKIECHHOE 1

MIOHATHEM OJTHOMOHOTOHHOM IOCIIE0BATEIbHOCTH; -
HepasectBa, o0o0maronue kak HepaBeHCTBO YebbllieBa, Tak U HepaBeHCTBO Komu-byHsikoBckoro




9. ['eHepaTopsl 3aMeYaTeIbHBIX HEPABCHCTB.
MpI ¢ HEIMU YK€ BCTpPEUaliCh: CBOMCTBA KBaIPAaTHYHON (PYHKIIMU; TEOMETPHUUYECKUE MOJICIIH. 1 1
CBolicTBa OJJTHOMOHOTOHHBIX TIOCJICIOBATEILHOCTEH — UCTOYHHK 3aMe4aTeIbHbIX HEPABEHCTB.

HepasenctBo Mencona( BbImyKible (GUTYpBl M BBITYKIIbIe (QYHKIIMH, CBOMCTBA [IEHTPA MACC KOHEYHOW CHCTEMBI
MaTepUaIbHBIX TOYEK). 1 -
HccnenoBanre QyHKIMM Ha BBITYKJIOCTh U BOTHYTOCTh CPEACTBAMM MaTeMaTHYECKOTO aHanm3a. HepaBeHcTBa
Komwu-I'enpaepa 1 MUHKOBCKOTO.

1 -
1 1
10. | [IpumeHeHHE HEPABEHCTB.
HepaBeHncTBa B MaTeMaTH4eCKON CTaTUCTUKE U SKOHOMHUKE. 3a/1aui Ha ONTUMU3ALUIO. 1 -
[Tonck HanOONBIIMX W HAMMEHbBIIUX 3HAUEHUN (PYHKLIMHI C NOMOIIbIO 3aMeuaTelbHbIX HepaBeHCTB. MTorosas
KOHTpOJIbHAsS paboTa. 1 1
NTOI'O: 22 11

Tpebosanusn K ypo6Hio n0020MOEKU yUaUiUXCca
B pe3yabTaTe u3yueHHus 3JIeKTHBHOIO Kypca «3ameuamenvhole HepaseHCmMad, UX 000CHOGAHUE U NPUMEHEHUE» YUEHHK 10JIKeH
3HaTh/yMeTh:
- OIIpEeJIeTICHNE YHCIOBOIO HEPABEHCTBA U €r0 CBOMCTBA;
- OTIpeJieIeHne CPeIHUX BEIMYMH U UX CBOHCTBA,
- IPaBUIILHO YIOTPEOIATh MAaTEMaTHUECKYIO TEPMHUHOJIOTHIO;
- paboTaTh ¢ IUTEPATyPHBIMU HCTOUHUKAMH, HAXOUTh U UCMOJIb30BaTh MH(YOPMAINIO B OyMaXXHbBIX U 3JIEKTPOHHBIX U3AAHUSAX;
- UCCIIeIOBATh (DYHKITMIO HA BBITYKJIOCTh, BOTHYTOCTH;
- HAXO/IUTh HanOoJIbIlIee ¥ HAaMMEHbIIIee 3HAaUeHUS (PYHKIIUHM ¢ IOMOIIBIO 3aMeyaTeNIbHbIX HEPABEHCTB;
- IPUMEHSTHh HEPABEHCTBA MPH PEIICHUH CTATUCTHYECKUX U ONTHMHU3AINOHHBIX 3a/1a4.




Cnucok Jureparypbl.
-OcHOBHas uTEparypa

1. 'omonoB, C.A. 3ameuaTenbHble HEPABEHCTBA: CIIOCOOBI MONydyeHHsT U npumepsl npumenenus. 10-11 xmaccsl. Yue6Hoe mocobue./C.A.I'omoHOB.- M.:
Hpoda, 2009;

2. TomonoB, C.A. 3ameuaTenbHble HEpPaBEHCTBA: CIOCOObI MOJy4deHMsT M npumepbl npumeHeHus. 10-11  kmaceel.  Meronnueckue
pexomenanuu./C.A.I'omoHoB.- M.: [Ipoda, 2009.

-JlononHUTENBHAS TUTEPATYPa

1. Bnee B.M. (u np.). 3amaun MOBBIMICHHOW TPYAHOCTH MO airedpe M HadayaM aHaim3a. YdeOHoe mocobwe mis 10-11-if k1. / b.M. Uenes. M;
IIpocsemenue, 1990.

2. 3eaBuu JI. . (m mp.). AnreOpa u Havama aHanmmza: 3600 3amad Ui MIKOJBHUKOB M moctynarommx B By3bl. / JL.W. 3eaBuy, JI.A. Hlnsmounuk, M.B.
Yunkuna. M; [Ipoda, 1999.

3. banasu D.H. Matemaruka. Cam cebe pereTuTop. 3a1auu NOBBIIICHHOHN clI0)KHOCTH. PocToB-Ha-Jlony; M3marensctBo “Dennkc”, 2004.

4. Nabynun M.M. MaremaTuka Juis HOCTYNAIOIIMX B By3bl. Y paBHEHHsI U CUCTEMbl ypaBHeHUN. YueOHoe nocodue. M; AxBapuym, 1997.

5. Mepansak A.I'.(u ap.). AnreOpandeckuii Tpenaxep: [Tocobue st mkonbHUKOB U abutypueHToB. / Mep3msik A.l'., [lonouckuii B.b., Sxkup M.C. M;
Hnexca, 1998.

6. Caakstn C.M. (u np.). 3agaum no anredpe u Havanam aHanu3sa: [locooue mis yaamuxcs 10-11-i k. / C.M. Caaxsan, A.M. T'onbaman, J[.B. Jlenncos. M;
[Ipocsemenue, 2001.

7. aperua U.®., I'onyoes B.U. dakynberatuBHbI Kype 1o MatemaTuke: Pemenne 3agad. — M.: [IpocBemenune, 1991.

8. Cxanasu M.U., CO0pHUK 3a/1a4 IO MaTeMaTHKe JuIst mocTynatouux Bo BTy3sl. — M.: OHUKC 21 Bex, Mup u O6paszosanue, Anbsuac-B, 2001.

WNHuTtepHeT- pecypcsl

1. www.math.ru -MaTepHer - mojiepkka yunTesaeid MaTeMaTuK. JJIEKTPOHHbBIC KHUTH, BHICOJICKIINH, PA3JIMYHBIC 10 YPOBHIO U TEMATHKE 33/1a4d, UCTOPHH
U3 )KU3HH MaTeMAaTHKOB, MAaTEPUAIIBI JJISl YPOKOB, OHIHATbHBIE TOKYMEHThl MUHHCTEPCTBAa 00pa30BaHUsI U HAYKH.

2. http:school-collection.edu -Ennnast komtekuus nnppoBbix 00pa3zoBarenbHbIX pecypcoB. Llndpossie o6pasoBatenbubie pecypebl (LIOP) k yueOHuKaM.

3. http://www.mccme.ru/olympiads/mmo/ - MOCKOBCKHI IIEHTp HENPEPHIBHONO MaTEMaTHYEeCKOro oOpa3oBaHus. MOCKOBCKHE MaTeMaTHUYECKHE
OJIMMITHAJIBL. 3a/lauM OKPYKHBIX TYPOB OJIMMIIMAIbBI JUIs INKOJBHHKOB 5-11 kimaccoB Haumnas ¢ 2000 roma. Bee 3amaum ¢ moapoOHBIMH pEUICHUSMH H
OTBETaMHU.

4. http://belclass.net/ - Uadopmanmonno-odpazoBarensHblii mopran "CereBoii kiacc bemoropbs".

5. http://fcior.edu.ru/ - ®enepanbHblil eHTP HHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB.



