[HOACHUTEJIBHASA 3AIINCKA
JlanHas matHas oOpa3oBaTesbHasl yciayra IpeJoCTaBseTcsd Ha OCHOBAaHUU

CIEIYIOIINX JOKYMEHTOB:

o O@enepanpHblii 3akoH «0O0 oOpasoBanuu B Poccuiickoii ®enepauum» 0T
29.12.2012 r. Ne273

e [locranosnenue IIpaButensctBa PO ot 15.08.2013 1. Ne706 «O06 yTBepkIeHUU
[IpaBuia okazaHus MIATHRIX 00Pa30BATENbHBIX YCIIYT»

e qnocraHoBieHus BI'A ot 03.08.2015 r. Ne2319-n «O06 yTBep)AeHUHU IPEIeTbHbIX
TapuoB Ha mIatHbie yciayru, npeaoctasisiembie MbBOY COIII Nel4 r. bpsincka»

e VYcraB MBOY COLI Nel4 r. bpsincka

e [lonoxenue o0 OKa3aHUM JOMOJHUTENBHBIX IJIATHBIX 0OpPa30BATENbHBIX YCIYT
MYHHUIIMTAIBHBIM ~ OIO/PKETHBIM — 0011e00pa3oBaTeIbHbIM  yupexaeHueMm «CpeaHss
obmeo6pazoBarenbHas mkona Nel4y r. bpsitacka

IIporpamma mnpeaHa3sHaYeHAa IS YYAIIUXCS, NPOSBISIONIAX HWHTEPEC K
npeaIMeTy, HWMCIIIUX MaTeMaTHYeCKUe CIOCOOHOCTH M OpPHUCHTHPOBAHHBIX Ha
npodeccuu, CYIICCTBEHHBIM 00pa30M CBSI3aHHBIE C MaTEeMaTHKOW, ITOATOTOBKY K
JajabHEHIIIeMy OOYYCHUIO U (MJIU) YYAIIUXCS, JKEIAONIUX U CTPEMSIINUXCS YAYUITUTh U
yIITyOUTh CBOE MaTeMaTHIecKoe o0pa3oBaHHUe.

HanmpaBieHHOCTBH JOMOJHUTEIIBHONW 00pa3oBaTeIbHON MporpaMMbl «PereHue
HECTaHJApTHBIX  3ajJay» —  Hay4YHO-TCXHHMUYeckas.  HampaBieHHOCTH TaHHOM
JOTIOJIHUTEIIBHOM 00pa30BaTEeNbHOM MPOTpaMMbl 3aKIIIOYAETCS B PACIIUPEHUU U
yrayoJIeHHH y4eOHOTO MpeIMeTa.

Oo0pa3oBaTeqbHasi AeATEJBLHOCTH I10 JIOMOJHUTEIBEHON 001e00pa3oBaTebHOM
nporpamme «PereHne HecTaHAAPTHBIX 3a1a9» HAMpaBJIeHA Ha:

. (dbopMupOBaHUE U pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN yUalnxcs;

. YAOBJIETBOPEHUE VH/IMBU1YaJIbHBIX norpedHoCTEN y4auumxcs B
VMHTEJJICKTYaJIbHOM, HDABCTBEHHOM M MHTEJUICKTYaJIbHOM PAa3BUTHUH,

® BBIABJIICHUC, PA3BUTUC KW IIOAACPIKKY TAJIAHTIIMBLIX YYAalIMXCA, 4 TAKKC JIHUII,
IIPOABUBIINX BbIAAIOIIHNCCA CHOC06HOCTI/I;

. npodecCHOHaIbHYI0 OPUEHTAIIUIO YUAIINXCS;

. co3gaHue M OOECIeUYeHHEe HEOOXOIUMBIX YCIIOBUU JUIsl IMYHOCTHOTO Pa3BUTHS,
po(hecCHOHaTBFHOTO CaMOOIIPEACIICHUS YIAIIUXCS;

. COIMAIMN3AIIMIO U aJIallTAlNI0 YYAIIUXCS K )KU3HU B OOIIECTBE;
. dbopmMupoBaHUE OOIIEH KYyIbTYPHI YHAIIUXCS;
. yIIOBJIETBOPCHHE WHBIX O0PA30BATENBHBIX MOTPEOHOCTEH W  HMHTEPECOB

yYalluXxcs, HE NPOTUBOPEYAIIMX 3aKOHOIaTenbCcTBY Poccuiickonn ®enepanuu,
OCYIIECTBIIIEMBIX 3a MpeaenaaMu (¢eaepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapTOB U (eIepATbHBIX TOCYJAPCTBEHHBIX TPEOOBAHU.

HoBu3na [omosHuMTEeIbHOH  oOpa3oBareibHOW  mporpamMmmbl  «Pemenue
HECTaHAAPTHBIX 3a7ad. AJreOpa» 3aKIO4aeTCs B TOM, YTO MO3BOJISIET PACUIUPUThH U
yIIyOUTh M3y4aeMblil MaTepuaj, YYUThIBash HOBYIO (OpMY claud TOCYAapCTBEHHBIX
AK3aMEHOB. BakHO MOATOTOBUTH ydYalIMXCS K TAaKUM BHUAAM pPabOThI, KOTOpPHIE HE



ABJIIOTCS 111 HUX HOBBIMU, HO MPEACTABISIOT ONPENEIECHHYIO CII0KHOCTh, 0€3 3HAHUS
KOTOPBIX HEBO3MOXXHO H3YyYEHHE MATEMaTUKHM W CMEKHBIX IMPEAMETOB Ha CTaplIen
CTYIICHHU.

AKTYQJIbHOCTH JIOTIOJHUTENBHOM 00pa3oBaTelibHOM mporpammbl  «Perienue
HECTaHAAPTHBIX 3a/1a4. Anreopa.

JlaHHBIN KypC Ha COBPEMEHHOM 3Tare 00y4YeHHUs SIBISETCS AKTYaJbHBIM B CBSI3U C
BBEJCHUEM B POCCHUMCKYIO NPAKTUKy HOBOM MOJEIU TOCYIapCTBEHHOW WUTOTOBOM
aTTecTallud U B CBA3M C BBEACHHEM B CTaplled IIKoje Npo(HUIBbHOro OOy4eHHS.
MaremaTuky, B OTJIMYHME OT JAPYTrUX MNPEIMETOB, CAAIOT B OOJBIIMHCTBE BBICHIUX
y4eOHBIX 3aBEJEHUH HE3aBUCUMO OT TOrO, Kakhe H3TO YydeOHble 3aBEICHUS
(MaTemMaTHYeCKHE, E€CTECTBEHHO-HAYUYHBIE, TEXHUYECKUE, SKOHOMHUYECKHE, BOEHHBIE,
CBSI3aHHBIE C MATEMATUYECKOMN JIMHTBUCTUKOMN U T.11.).

Ilenaroruyeckasi 1meaeco0OPa3HOCTh  JIOMOJHUTEIBHON  00pa3oBaTelIbHOM
nporpaMMbl  «PelieHue  HecTaHAApTHBIX  3aAau». MaremMarnka —  IpPEIMET,
U3YYaIOMIMIICS € TMEpBOro MO BBIMYCKHOM Kiacc; 00beM COJEp)KaTeNbHbIX €IMHMII,
KOTOPBIMHM JIOJDKEH OIEPUpPOBATh CTAPIIECKIACCHUK [0 MaTeMaTHKE, Ype3BbIYAWHO
Benuk. [Iporpamma gaeT MmMpOKHE BO3MOKHOCTHU TIOBTOPEHHs, OOOOIIEHUS W
yrayOneHusi kypca aireOpsl. B kypce pemaercs u pazOupaeTcss ydMTENIEeM U
ydaluuMucs OOJIbIIOE YHMCIO CIOKHBIX 3a/lady, MHOTHE W3 KOTOPBIX MOHAA00SATCS MpHU
oOy4eHHH Ha MPOPUIHHON CTYNEHU U MPHU JaTbHEHIIeM MPOI0KEHUH 00pa30BaHUs.

Hear um 3agaumMm JOMOTHUTENBHONW 00pa3oBarenbHOM Mporpammbl «PerieHue
HECTAaHIAPTHBIX 3a7a4»

Ieab: momMoub YYEHUKY OCO3HATH CTEIIEHb CBOEr0 HMHTEpeca K IIPEIMETY,
OLICHUTb BO3MOXXHOCTH OBJIAJICHUS MM, IIOBBICUTH MaTE€MAaTUYECKYH) KYIbTYpY
yUYallerocs, BBIXOASIIYI0O 32 paMKH IIKOJIBHOW TPOTPAMMBI, CIOCOOCTBYIOIIYIO
MOTHBAIIMM JAJbHEHIIEr0 MaTreMaTH4YecKoro oOpa3oBaHUs, CaMOCTOSTEIHLHOMY U
OCO3HAHHOMY OIIpEEICHUI0 B BbIOOpe Tpoduias oOydeHHs] Ha CTapiield CTYNEHH H
0oOy4JeHHsI B BBICIIICH IITKOJIC.

JlJ1s1 ocyniecTBJIEHHsI MPOrPaMMBbl CTABUTCSH PSIT 3a/1a4:

Oobpa3oBaresbHbIE:

- CrocoOCTBOBaTh IOBTOPCHHUIO W OOOOIICHWIO 3HAHWK 110 MaTEMaTHKE Ha
yrayOJIEHHOM YPOBHE, PACIIUPSIONIUX PAMKH IIKOJIBHON MPOTPAMMBIL;

- chopmMupoBaTh YMEHHE OIICHUBAHUS COOCTBEHHBIX 3HAHMIA;

- chopMupoBaTh HU OTPadOTATh HABBIKA HCCIEIOBATEIILCKON JEATEIHHOCTU
yUalUXCS Ha CONEPKATeIbHOM TEOPETHYECKOM MaTephajie M CICIHAIbHO
MOTI00PAHHBIX MPAKTHYECKUX YITPAKHCHUSX;

- OOy4HTh Yy4amuxcsi HOBBIM TMpPHUEMaM M METOAAM PEIICHHUS CIIOKHBIX
HECTaHJapTHHIX 3a/1a4.

Pa3BuBarwimue:

- Pa3BHUTHE JIOTHUECKOE MBIIIICHNE YIaIUXCS;

- Pa3BUTHE MAaTEeMATHUECKON KYJIbTYPhI YUAIUXCsl TIPU PEIICHUH 33129,

- pa3BUTHE BHUMATEIHHOCTH, CAMOCTOSTEIIEHOCTH.

BocnuraresbHble:

- (hopmupoBaHHE MPABIIBHON CAMOOIICHKH yUaIuXCs,

- BOCIIUTAaHWE HPABCTBCHHBIX KAYECTB TI0 OTHONICHHIO K OKPYKAIOIIHM
(m1o6poxkenaTenbHOCTh, YYBCTBO TOBAPHUIIECTBA);

- IPUBUTHE y ydYalIUXCs MHTEpeca K MaTeMaTHKe: YYCHUK JOJKEH JyBCTBOBATH



3CTETUYECKOE YIOBOJIBCTBUE OT KPACHUBO PELICHHOM 3a1ayu, OT YCTAHOBJICHHOU UM
BO3MOKHOCTH NPUJIOKEHUS MATEMATUKU K IPYTUM HAyKaM.

OTiin4uTe/bHbIE 0CO0CHHOCTH

JOTIOJHUTENIBHOM  00pa3oBaTenbHON mporpamMmbl  «PemeHue HecTaHAApTHBIX
3azay»

OTnMYUTENbHOM OCOOCHHOCTHIO JAHHOW MPOrpamMMbl OT APYTHX JAEHCTBYIOLIUX
MPOrpaMM JIOMOJIHUTEIBHOTO 00pa30BaHUs IETEN SIBISIETCS BBISIBJICHUE YMEHUI peraTh
3a/layd, 3HAYMMbl€ C TOYKH 3PEHHS MOJHOLEHHOIO M KAaue€CTBEHHOI'O YIiayOJEHHOTO
YCBOEGHHUS Kypca, a TaKXe BO3MOXXHOCTH IOCIEAYIOIIErO0 M3Y4YEHHUs MATEMaTUKU Ha
npo(HUILHOM ypOBHE.

IIpyHUMIIBI MOCTPOCHUS U PeaIn3alMu NPOrpaMMbl:

B ocHoOBe nocTpoenust Kypca jiexaT CIeyIoNue NPUHITUIIBL:
* NPUHIMI CAMOAKTYAJIM3AIMM TMPEANOJaraeT akTyalu3aluilo MNOTPEOHOCTH B

WUHTCIUICKTYaIbHBIX, KOMMYHUKATHUBHBIX, XYJI0’K€CTBEHHBIX CIIOCOOHOCTSAX
oOydJarommxcs;
. NPUHIMN WHIAMBUAYAJBLHOCTH 3TO TMPHUHIUI OOYYEHUS C YYCTOM

WHIMBUTYaJTbHOCTH KaXI0TO0;

°* MPUHIUN CBS3H TEOPUM ¢ NPAKTHUKON YyKa3plBaeT HAa HEOOXOIUMOCTH
MOJKPEIUICHUSI ~ TEOPETUYECKUX  TOJOKEHUH  TMPaKTHUYECKUMHU  MPUMEpPAMH,
UCITOJIb30BAHUS MTOJIYYEHHBIX 3HaHHUI B TPAKTUYECKOMN JEATEIbHOCTH;

* npuHuN v depeHIUANNY ¥ WHIUBUAYAJU3ALNMA TPEIIONAracT Ha BCEM
NPOTSKEHUU O0yUEHHUS MOJyYeHUE TOJITOTOBKH B COOTBETCTBUU C MHAMBUAYATbHBIMU
OCOOEHHOCTSIMH, CIOCOOHOCTSIMH W MHTEpPECaMU, HHTEJUIEKTYaJIbHOTO pa3BUTHUSA
oOy4aromerocs st TOCTHXKEHHs BBICOKOW PE3yJIbTATUBHOCTH O0YUYEHUS;

* MPUHUMI JOCTYNHOCTH TIPENIOiaraeT COOTBETCTBHE y4eOHOTO maTepuaia |
NPAKTUYECKUX 3aJIaHUN TIOJITOTOBKE W YPOBHIO PA3BUTHS OOYUAIOIIUXCS C YYETOM HUX
BO3PACTHBIX OCOOECHHOCTEH;

* NPUHIHUN HHTEpeca MPEAINoJiaraeT KOPPEKTHPOBKY MPOrpaMMBI C OMOPOMl Ha
MHTEPECHI OTJEIBHBIX ACTEH U IETCKOTO O0BEAMHEHHUS B IIEJIOM;

* NPUHUMI TYMAHHOCTH MPEINOJaraeT LEHHOCTHOE OTHOIIEHUE K KaXIOMY
peOeHKy, TOTOBHOCTD MOIJIEPKATh €r0 Ha MYTH AYMOIIMOHATBHO-TBOPYECKOTO PAa3BUTHSI.

MeToabl, ncnoyib3yeMblie IPH peajTnu3alu MPorpaMmabl:

*BepOanbHblii  MeTOA  OCHOBaH Ha  OOrarctBe,  BBIPA3UTEIbHOCTU U
MHOT'OIJIAHOBOCTH YCTHOM peur. OCHOBHBIMHM IpHEMaMHU M croco0amMu BepOaIbHOTO
oOydeHHsI  SBISIOTCS  paccka3, OOBSICHEHHWe, JIeKIus, Oecema, JIHUCKYCCHSA,
MHCTPYKTUPOBAHKE, H3JI0KEHHE, MOBECTBOBAHME, ONMHCAHUE, PACCYKICHHUE.

‘MnaocTpaTUBHBIA MeETON 3aKJIIOYAeTCd B NPEAbSIBICHUU OOYyYarOIUMCS
nH(popMaIK cnocoOOM JIEMOHCTPALIMU PAa3HOOOPA3HOTO HATJISITHOTO MaTepuasa, B TOM
YHCJI€ C TOMOIIbI0 TEXHUYECKUX CPEJICTB.

*PenpoaykTuBHBII MeTOoJ - MHOT'OKpPaTHOE BOCITPOU3BEACHUE
(penpoayupoBaHue) ACHCTBUI, HampaBlieH Ha (OPMHUpPOBAHHE HABBIKOB U YMEHUHU.
DTOT METOJA MpEearoyiaraeT Kak CaMOCTOATENbHYI paboTy oOydarouuxcsi, Tak H
COBMECTHYIO pabOTy C Meaarorom.

*MeToax mpo0JeMHOr0 W3JI0KEHHSl - PACCUMTAH HA BOBJICUCHHE YYEHUKA B



MO3HABATEIBHYIO JACSATEILHOCTh B YCIOBUSX CIIOBECHOTO 00YYEHHUSI, KOTAa YUUTENIb CaM
CTaBUT MpoOJieMy, caM MOKa3blBACT IMYTU €€ PEIICHUs, a Yydallhecss BHUMATEIIbHO
CIEAST 32 XOJIOM MBICIH YUUTEIS, Pa3MBIIUISIOT, IEPEKUBAIOT BMECTE C HUM U TeM
CaMbIM BKJIIOYAIOTCS B aTMOC(eEpy HaAyYHO-I0KA3aTEIBHOTO 10 UCKOBOT'O PEIICHHUS.

*YacTHYHO-NIOMCKOBbIE, WJIH IBPUCTHYECKHE METOAbI, HCIOJb3YIOTCS st
MOATOTOBKH YYAIIUXCS K CAMOCTOSITEIbHOMY PEIICHHIO MTO3HABATENbHBIX MTPOOJIeM, s
00y4eHUs UX BBITIOJTHEHUIO OT/ICIbHBIX I1aTOB PEIICHUS ¥ 3TAlOB UCCIICI0BaHUSI.

*UccnenoBaresibckue MeTO/bI - CIIOCOOBI OpraHU3AIlUU MMOMCKOBOM, TBOPUECKOM
NESATeTbHOCTH YYaIlIUuXCsl TI0 PEHISHUIO HOBBIX JIJIsl HUX MTO3HABATEIBHBIX MPOOIIEM.

*CamocrosiTeqbHasi padoTa 00y4alIIMXCH € JUTEPATYpPoOil IO TEME SBISIETCSA
OJIHUM U3 CIOCOOOB CaMOCTOSITEIbHOTO NPUOOPETEeHMsI, 3aKpEIUICHUsI U yrayOJeHus
HEOOXOAUMBIX CTECIUATBHBIX 3HAHUM.

*AJITOPUTMHUYECKH METOJ HalpaBlieH Ha peIIeHHEe 3a7ad B  CTPOro
OTPENICICHHONW TIOCJIEIOBATEILHOCTH. JTOT METOJ] MOXHO TIO3BOJISIET TMPHUIATh
o0ydJaromumMcsi YBEpEHHOCTh B YCIIEXe W OPUEHTHUPYET UX Ha WJICAIbHBIM KOHEYHBIN
pe3yJibTar.

Bo3pact nereii, yaacTByIOINUX B peaiu3alluy JOTIOJHUTEIIBHOM 00pa3oBaTeIbHON
nporpaMMsbl «PelieHne HecTaHAapPTHBIX 3a1a94»

[Iporpamma MOMOJHUTENBHOTO OOpa30BaHUs MpeJHA3HAYEHA ISl O0y4arolIuXCs
10-x
KJIACCOB.

Cpoku peanuzanvu JOMOJHUTEIBHON 00pa3oBaTebHOW TporpamMmbl «Pemienue
HECTaHJapTHBIX 3a7au» .

[Iporpamma paccuurtana Ha 1 rox mo 2 daca B Heaemo, Bcero 60 vacos B roa. B
Tpyniy NPUHUMAIOTCS BCE JKeJarolue. 3aHsITHs IPOBOISTCS MOCHe YIeOHbIX 3aHATHI B
rpymmnax 1o 8-10 genoBexk.

Oranbl peanu3alnu IporpaMmMbl

1. IloaroroBUTEIBLHBIN JTAIl.

(AHKETHpPOBAHUE WK OMPOC YYaluXcs. BbIABICHNE TPYIIIbI KETAOIIHX. )

2. OcHoBHoi1 yTan. (Peanu3zaius nporpaMmesi. )

3. DTam noaBeICHUS UTOTOB.

dopmMbl 3aHATHIH: JCKIMA, OOBsCHEHHE, Oeceqa, TmpakTHdeckas padora. Bce
3aHATUS HAIpPaBJICHbI Ha Pa3BUTHE MHTEPECA ydalllUXCs K MPEAMETY, Ha PacCIIMpEeHUe
MpencTaBIeHud 00 U3ydyaeMOM Marepuae. 3aHATUS MPOBOIATCA C TPYIION yJaluxcs
JOCTaTOYHO OJHOPOIHOM C TOUKH 3PEHUSI 00yIaeMOCTH.

PexxuMm 3aHATHI: TOTONMHATENbHAS 00pa3oBaTeNbHAs MpOorpaMMa peasin3yeTcs B
0011e00pa3oBaTeIbHOM YUPEXKICHUH, KOIMYECTBO 3aHITHI B Hemelnto — 2; 3a rox — 60.

O:xuaaemMmble Pe3yJabTAThI U CIIOCOOBI onpeacJaceHus X pe3yJdbTaTUBHOCTH:

B xone peanmzanuu MaHHOW MPOTPAMMBI MPEINOAraeTcsl ydacThe OOydJaromuXxcs B
KOHKypCaxX  pa3JIM4HOrO0  YpPOBHSI:  TOPOACKHX, OOJIACTHBIX,  BCEPOCCHUMCKHUX,
MEXKIYHAPOIHBIX KOHKYpCax, OJIMMIIHNAIaxX u HAaY4YHO-HCJIEJOBATEIbCKHUX
koHPepeHnusax. [lo okoHYaHUM Kypca mporpaMMmbl OOYYaIOIIMECS CMOTYT YCIEIIHO
caaTh 9K3aMeHbl. Takxke oOydarouuecss TMOJdy4daT 3HaHMS, YMEHHS, HaBBIKH,
crocoOCTBYIOIME JajdbHEHIIEMY TPOPECCUOHATEHOMY CaMOOIIPEACIICHUIO.

Oﬁyqamumecsn B KOHIIE oﬁyquml HOJI’KHbI 3HATH:



®opmyny Kapaano. CBolicTBa OMHOMHHATBHBIX KOA()PUIIUEHTOB.

Merton HeonpeneneHHbIX KoapuirenToB. Cxemy pasnoxenust Oeppapu.
CummMmeTpruyeckue, KOCOCHMMETPUYECKHE M BO3BPATHBIE MHOTOYWIEHBI U
YPaBHEHHSI.

ANTOPUTM MeETONA OLEHKH, METOJA 3aMEHBl IpU PELIEHUU YPaBHEHHU W
HEPaBEHCTB.

Mertonsl pacCyKIeHUH, IPUHIUIT MATEMAaTUYECKOU UHAYKIIUH.

ANTOPUTM pEIIEHUSI CUCTEMbl BHcTa M CHUMMETPHUYECKUX CHCTEM C JIBYMS
NEPEMEHHBIMH.

ANTOPUTM METO/A OLIEHOK M UTEPALMI [TPU PELIEHUN CUCTEM YPAaBHEHUM.
OcCHOBHBIE ITPUEMBI PELIEHUS CUCTEMBI Brera ¢ Tpems nepeMeHHbIMU

METOJl  AKBHUBAJEHTHBIX  MpeoOpa3oBaHUN  ypaBHEHMH C  KBaJpaTHBIMU
paauKaIamu.

Merton KOOpAMHAT B 3a7ja4ax ¢ NapaMeTpaMH.

Metox o6nacteii B palMOHANBHBIX M HPPALMOHAIBHBIX HEPABEHCTBaX C
napaMeTpamMH.

OOyuaommuecsi B KOHIE 00y4YeHH S JOJIKHbI yMeETh:

Hcnonb3oBaThk uzBecTHbie hopmyiiel OunoMa HeroToHa, Tpeyronbuuk [ackamns
U peleHUH 3a/1a4.

Breruucnsats ko3¢ durments 6uHomMa HeroToHa 110 hopmyrie pu perieHun
YpaBHEHHI U HEPABEHCTB.

[TpuMeHsTh OTyYeHHBIE TEOPETUUECKHUE 3HAHUS TIPH PELICHUH 33124

Pemath panonansHblie anredpanyeckue BoipakeHus. CHMMETpUYECKuE,
KOCOCHMMETPUUYECKHE U BO3BPATHBIC MHOTOWICHBI U YPABHEHHSI.
Hcnonb3oBaTh METOT MOJACTAHOBKH, METO]] UCKITIOUEHUS TIEPEMEHHOM,
PaBHOCHWIbHBIC JTUHEHHBIE MPEe0Opa30BaHMsI CUCTEM MPU PEIICHUH 3374
Jloka3bIBaTh MaTeMaTUYECKUE BHICKA3bIBAHUS C TTIOMOIIBI0O MATEMATUYECKON
WUHIYKIIAH.

[TpumeHsATH IONTyYeHHBIE TEOPETUUECKUE 3HAHUS TTPH HEIKBUBAJICHTHBIX
peoOpa3oBaHUSX.

Pemaths ypaBHEeHHUSI, CBSI3aHHBIE C HEMOCPECTBEHHBIM MPUMEHEHHEM (POPMYIL.
Pemate o anroputmy

Pemats 3amaun, cBsi3aHHBIE C HEMOCPEJCTBEHHBIM IPUMEHEHHEM METO1a

MeTonnueckoe odecnevyeHre NPOrpaMmMbl J0NMOJTHUTEIbHOT0 00pa30BaHUA
AeTeu:

- obecrieyeHue mporpaMMbl METOJIMYECKUMU BUAAMU MPOIYKIHUH (TaOIHUIbI, CXEMBI,
IJIaKaThl, UJAKTUYECKNE KAPTOUKHU, TaMSATKH, HAydHas W CIICLIMAJIbHAS JINTEPATypa,
MYJIBTUMEIUUHBIE MaTepUAIbl, pa31aTOUYHbIA MaTepuan);

peKOMeHI[aHI/Iﬁ 10 IMPOBCACHUIO IMPAaKTUICCKUX pa60T, II0 IIOCTAHOBKC

SKCIICPUMCHTOB HWJIM OIIBITOB U T.A.,
B(l)q)eKTI/IBHOC JOCTHIKCHUEC 3allVIaHUPOBAHHBLIX ueneﬁ OCYIIECTBJIACTCHA IIPH
HAJIUYMHA CJIEAYIOHINX YCHOBHﬁi



- CIIELIMAJIbHOM JIUTEPaTyPBhI;

- KOMIIBIOTEPA C MYJIBTUMEAUNHBIM IPOEKTOPOM;

-[IOMEIICHUE JJIs 3aHATUN - KAOMHET MaTeMaTUKH, B KOTOPOM MMEETCS CleNyIollee
MaTepUaIbHO-TEXHUYECKOE OCHAILEHUE: KOMIBIOTEP, MYJABTUMEIUUHBINA MPOEKTOP C
AKpaHOM, TaOIUIlBl TIO anredpe 9 KiaccoB, CIpaBOYHBIC MOCOOUS (SHUIMKIONEANH,
CJI0BapH, COOPHUKM OCHOBHBIX (DOPMYII U T.I1.).

CopepxxaHue nporpamMmmbl

1.HecTanaapTHble MeTOIbI pellieHUsI airedpandecKuX ypaBHeHHii.
YMHOXeHUE ypaBHeHHs Ha ¢QyHKuMio. Vcnonb3oBaHue CUMMETPUYHOCTH YypaBHEHUSI.
Ucnonws3zoBanne cynepno3uiiuu (QyHKiud. VccienoBanne ypaBHEHUsS Ha TMPOMEXKYTKaX
nercrtButenbHOM ocu. [loHWKeHHe CTeNmeHUW NpH PEHICHUH HEKOTOPhIX alreOpandecKux
YPaBHEHUM.

2.YpaBHeHUs] 1 HEPABEHCTBA, COAePKALIUE PATUKAJIBI, CTENEHH, JTOrapu(MbI U MOTYJIH.
Bo3Benenue B cTeneHb MpU pelIeHUH UPPAIMOHATBHBIX YPaBHEHUM, YMHOXKEHHE Ha (DYHKIIHIO.
Pemenue ypaBHeHUN M HEPaBEHCTB, CONEPIKAIIUX HEU3BECTHYIO B OCHOBAaHUHU Jiorapudma.
VYpaBHEHMS U HEPABEHCTBA, COAEPIKAIIME HEM3BECTHYIO B OCHOBAHMUHU M TOKAa3aTelie CTEICHHU.
Pemenne ypaBHEHUN M HEPaBEHCTB, COAEPKAIIUX HEU3BECTHYIO IO/ 3HAKOM aOCONIIOTHOU
BEJINYMHBI.

3. PelieHue ypaBHEeHMH M HEPaBEeHCTB C MCIHOJb30BAHHEM CBOMCTB, BXOASIIUX B HHX

GyHKIUH.
Ucnonb3oBanne OJ[3. Hcnonb3oBaHWe OrpaHUYEHHOCTH ¥ MOHOTOHHOCTH  (DYHKIIHH.
Ucnonb3oBanue rpadukoB GyHKIUHA. MeTon HWHTEpBajOB [JIsi HEMPEPHIBHBIX (DYHKIUM.
[IprumeneHne npon3BOIHOMN MPU PEIICHUN YPABHEHUN U HEPABEHCTB. Teopema Jlarpanxka

4.PenieHue JUHEHHBIX H KBAJIPATHBIX HEPABEHCTB € MapaMeTpPOM.
Pewienue nMMHENHBIX HEPABEHCTB C IAPAMETPOM, B TOM UHCIIE C JTONOJIHUTEIBHBIMU YCIOBUSMU.
Pemienne kBagpaTHbIX HEpaBEHCTB ¢ mnapamerpoM. [lpumepbl pemieHus JUHEHHBIX |
KBaJpaTHbIX HEPABEHCTB C IaPaMETPOM.



KaJIeH}lapHO-TEMaTI/I‘IeCKOC INIAHUPOBAHUE KypcCa

«IIpaKTHKYM 10 MaTeMaTHKe»

Ne Tema 3aHATHSA Kon- | Jlara | /lara
n/n BO 1no no
4acoB | IJIaHy | paKTy
1. HecTanpapTHble MeTOAbI PellleHUs ajJredpanyeckux ypaBHeHHUI. 12
1 YMHOXEHHE ypaBHEHHUS Ha (DYHKIHIO. 1
2 YMHOXEHHE ypaBHEHHUS Ha (DYHKIHIO. 1
3 | Ucnonp3oBaHNEe CHMMETPUYHOCTH YPABHEHUS. 1
4 | Vcnonp3oBaHue Cyneprno3uy (GyHKIHH. 1
5 | HccnenoBaHue ypaBHEHUS Ha IPOMEXYTKaX NEHCTBUTENbHOM OCH. 1
6 | MccnenoBaHue ypaBHEHUS Ha IPOMEXYTKaX NEHCTBUTENbHOM OCH. 1
7 | Pemenue ypasHenuii Buma (x +a)* + (x +p)* =c. 1
Pemrenue ypaBHenuii Buaa (x - a)(x - B)(x - y)(x - )= A
8 | Pemenue ypasuenuii Buna (x +a)* + (x + f)* =c. 1
Pemrenue ypaBHenuii Buaa (x - a)(x - B)(x - y)(x - )= A
9 | Pemenue ypasreHuit Buna (ax? + bix + ¢)( ax? + bx +¢)= 1
= Ax?
10 | Pemrenue ypasHeHuii Buna (ax? + bix + ¢)( ax? + box +¢)= 1
= Ax?
11 | Pemenue ypaBHeHuii Buaa (x - a)(x - B)(x - p)(x - )= Ax? 1
12 | Penienuie ypaBHeHuii BUna (x - a)(x - B)(x - p)(x - 6)= Ax? 1
2.YpaBHeHHUsI 1 HEPABEHCTBA, COiep Kalllie PaANKAaJbl, CTENIEHH, JOTapu(PMbI U 24
MOYJIN.
2.1. UppannonanbHbie yPABHEHMS 8
13 | Bo3BeneHue B CTEIEHb. 1
Pewenne ypasuennii Buga 4/ f (X) + /0 (X =h (x)
14 Pemenme ypasrennit una 3,/ f(X) £ 3,/g(X) =h(x) 1
15 YMHOXEHNE YpaBHEHHUS Ha (DYHKIHIO. 1
16 YMHOXEHUE ypaBHEHHUS Ha (DYHKIHIO. 1
17 CaezieHne pelIeHUs HPPALMOHAIBHOTO YPAaBHEHNUS K PEIICHHIO 1
TPUTOHOMETPHYECKOTO YPABHEHHUSL.
18 CaezieHnE pelIeHUs HPPalMOHAIBHOTO YPaBHEHUS K PELICHHIO
TPUTOHOMETPHIECKOTO YPABHEHHUSL.
19 «Penienne nppaoOHAIBHBIX YPABHEHUN 1
20 | «PemeHue nppannMoHaIbHBIX YpaBHEHUI»
2.2. JlorapudMuyecKHe U MOKa3aTeJIbHble YpaBHEHUsS] U HEPABEHCTBA 10
MOBBIIIEHHOH CJIOKHOCTH
21 YpaBHEeHUs, CoAeprKallye HEN3BECTHYIO B OCHOBaHMY Jorapugma. Ilepexon k 1
YHCIIOBOMY OCHOBAHHIO.
22 VYpaBHEHUsI, cofeprKallie HEN3BECTHYIO B OCHOBaHMH Jorapudma. Ilepexon k 1
YHCIIOBOMY OCHOBAHHIO.
23 | Ypasuenus Buma 10Gix) h(X)=10gsx) g(X), 1
l0grx h(X)= 1099 N(X).
24 | YpaBuenus Buzpa 10gsx) h(X)= 10gsx) 9(X), 1
0grx h(X)= 1099 N(X).
25 Pemenne HepaBeHCTB, COEP)KAIINX HEN3BECTHYIO B OCHOBAaHMH Jorapudma. 1
26 Pemenne HepaBEeHCTB, COEP)KAIINX HEN3BECTHYIO B OCHOBAaHMH Jorapudma. 1
27 | Hepasencrsa Buma  10Gsx) h(X) < 10gsx) g(X), 1
28 | Hepasencrsa Buma  10Gsx h(X) < logsx) g(x), 1
29 YpaBHEHUS U HEPABEHCTBA, COAEP KAIIIE HEU3BECTHYIO B OCHOBAaHUH U 1
ToKa3areJe CTCICHH.
30 | YpaBHEHHS M HEPaBEHCTBA, COAEPIKAINe HEM3BECTHYIO B OCHOBAHUH 1 1
TOKa3arese CTEICHH.
2.3.YpaBHeHHs U HEPABEHCTBA, CO/lep Kallie HEM3BECTHYIO MO/ 3HAKOM 6
a0COIIOTHOM BeJIMYNHBI.
31 PackpsITrie 3HaKOB Mofyneil. YpaBHEHHs BUa 1




ESIENE)
32 | PackpbiTre 3HAKOB MOIYIICH. YpaBHEHHS BUIA
| 709 | = 9x)

33 Hepasenctea Buma | f(X) [ < g(X) 1
34 Hepasenctea Buma | f(X) [ > g(x) 1
35 YpaBHEeHUs 1 HEPAaBEHCTBA BU/IA | f(x) | = | a(x) | , 1

[feo <] g(0].
36 YpaBHEeHUs 1 HEPaBEHCTBA BUJIA | f(x) | = | a(x) | ,
[foo [ < | g].
3. PemieHue ypaBHeHUI 1 HEPABEHCTB € UCTIOJIb30BAHUEM CBOICTB, BXOASIIUX B HUX 18
(pyHKIMIA.
37 Wcnonssosarue OJ13. 1
38 Hcnons3oBanue OJ13.
39 Hcnonb3oBaHue OrpaHUUECHHOCTH (DYHKITHH. 1
40 Hcnonb3oBaHue OrpaHUUECHHOCTH (DYHKITHH.

41. Hcnonp3oBaHnEe MOHOTOHHOCTH (DYHKIIUH. 1
42 Hcnonp3oBaHnEe MOHOTOHHOCTH (DYHKIIUH.

43 Hcnonb3oBanue rpadmkoB QyHKIHH. 1
44 Hcnonb3oBanue rpadmkoB QyHKIHH.
45 MeTon MHTEPBAJIOB AJIsl HENPEPHIBHBIX (QYHKIUH. 1
46 MeTo/] MHTEPBAJIOB JUIS HEITPEPHIBHBIX (PYHKITHH.
47 IIpuMeHeHne NpOn3BOAHOM NPU PEIIEHUY YPAaBHEHUN U HEPABEHCTB. 1
48 ITprMeHeHHe MPON3BOIHON NP PEIIEHUH YpPaBHEHUH M HEPABEHCTB.
49 ITpumenenue Teopemsl Jlarpamxa. 1
50 ITpumenenue Teopemsl Jlarpamxka.
51 «Hcnonp3oBaHue CBOMCTB (DYHKIIMH MPU PEIICHUH YpaBHEHUI 1 1

HEPaBEHCTBY
52 Hcnons3oBanue CBOWCTB (hYHKIMH [IPU PELIEHUH YPAaBHEHUH U

HEPaBEHCTBY
53 Pemienne HecTaHIapTHBIX YPaBHEHUI M HEPABEHCTB 1
54 Pemienne HecTaHIapTHBIX YPaBHEHUI M HEPABEHCTB

4. Pemienne 3apanuii uz EI'J 6

55 3aauy Ha TEOPHIO BEPOSTHOCTH 1
56 TekcToBbIE 331841 1
57 3ajauy Ha IPOLEHTHI, PACTBOPHI , KOHIIEHTPALHUIO 1
58 T'eomerpuueckue 3amaun 1
59 [Tnomamu ¢uryp 1
60 OO6BEMBI TET 1
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