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Peuenzusn

HA NPO2PaMMY INEKMUBHO20 Kypca no mamemamuxe « Pewenue 3aoau. [loocomoexa k
EI'Dy (11 xnacc).

Peyenszupyemas npoepamma cocmoum u3z noscHumenbHoU 3anucku, mpebosaHuil
K Mamemamu4eckou no020MOo8Ke YYaAWUXCs, COOePHCAHUSI 00YYEHUS.

DnekmugHvle 3aHAmMuUs paccuumansl Ha 1 uac é Hedenro, 8 0bWel CIOHCHOCMU —
Ha 34 uaca 8 yuebHbllL 200.

IIpoepamma sxnrouaem 80npocwul, He 6x00suue 8 NPOSPAMMHBIN MAMEPUAT KYpPCa
cpeoHell WKOJIbl, HO He0OX00UMbllL OJi51 boJlee 21yO0K020 U3YUeHUsL HEKOMOPBIX PA30elo8
aneedpvl U HAYA AHAIU3A, HYICHBIX OJisL YCNEUHOU cOayu IK3AMEeH08 3a KYPC cpeoHell
wkonwvl 8 opme EID, nocmynnenus 6 evicuiue yuebHble 3a6€0eHUs U NPUMEHEHUs.
3HAHUL NpU OanbHeuuem 00yueHuu.

B npoepammy exnrouenvr memoi:

1) uccneoosanue anreebpautecKux 8bipadceruli ¢ MoOyiem,
2) 3a0anus ¢ napamempamu,

3) peuieHue uppayuoHaIbHbIX YPAGHEHUN U HEPABEHCME,
4) pewienue cucmem TUHEUHBIX YPAGHEHULL.

Pazeepmuvisanue mamepuana 6 npoepamme cmpyKmypuposano maxkum ooOpazom,
Ymo uzydenue 6cex nociedyIouwux mem obecneqyugaemcs npeovlOYWUMU MmemMamu.

B 0annom xypce paccmompensi paznuunvie memoobl peulenus payuoHaIbHbIX U
UPPAYUOHAILHLIX YPAGHEHULL U HepageHcms. B koHye kajcooz2o pazdena ¢ y4aujumucs
NPOBOOUMCSL 3a4emHoe 3aHsAmue no U3y4eHHoU meme.

Kypc opuenmuposan ne monvko Ha yuawuxcs, o06aadarowux O00CMAMOYHOU
Mamemamuyeckol n0020mMoBKOU, NPOAGIAIOWUX UHMeEpeC K NpeoMemy U dHCeraroujux
Yenyoums c60u 3HAHUS, YMEHUsL U HABLIKU, HO U HA MeX YUAWUXCS, KOMOpble HCelarom
081a0emv OONOTHUMENbHbIMU 3HAHUAMU NO OAHHOU meme, Xoms Obl OJisl YCHEeUHOL
cOauu IK3AMeHO8.

Hannas npoepamma modicem dOblmsb UCNOIL306AHA 8 YUeOHOM npoyecce.

Peniensus oOcyxaeHa u yrBepxkaeHa Ha 3aceganuu [IIMO yuuteneit MaTreMaTUKH
U MH(POPMATHKH.
[Iporokon Nel ot 01.09.2016 1.



IMPOTPAMMA JJIEKTUBHOI'O KYPCA 110 MATEMATHUKE
«PEHIEHME 3ATIAY. TIOAT'OTOBKA K EI'D»

nias yyamuxces 11 kiacca

INOACHUTEJIBHASA 3AIIMCKA

OnuauM u3 TpeOOBaHMII TyMaHU3AIMK 00IIero oopa3oBaHus sABiseTCs AuddepeHITUPOBAHHBIN
MOAXOJ K OpraHM3aliyd y4eOHOW JesTenbHOCTH. JIaHHBIA SJICKTUBHBIA KypCc HalpaBieH Ha
paciivpeHre 3HaHWW YYalluXxcs, TOBBIIICHHE YPOBHS MaTeMaTHYEeCKOW MOATOTOBKHU 4Yepe3 pelieHUe
Oonpmioro kimacca 3amad. CTOMT OTMETHUTh, YTO HABBIKM B PEIICHUHM YpPaBHEHWH, HEPaBEHCTB,
COJIepKalllMX MOJYJb, PEIICHWH 3aJaHUi C MapaMeTpaMH, COBEPIICHHO HEOOXOIUMBI JII0OOMY
YYEHUKY, JKeJIAIoIEeMy yCIemHo caath EI'D mo matemaruke.

[IpakTHdeckyr0 3HAYMMOCTh MaTEMaTHKU IIKOJIBHHKU OCO3HAIOT, pellasl 3ajadd pa3TuIHON
CTEIICHH CJIOKHOCTU. B mocneiHee BpeMsi B IMIKOJIBHOM MPAaKTUKE HAMETUIIACh TEHACHIIUS COKPAICHUs
4acoB, OTBOJMMBIX B y4yeOHOM IIJJaHE Ha M3y4YeHHE MaTeMaTHKd. BcenenctBue vero Ha ypokax He
OCTaeTCsl BPEMEHH IS PeIlIeHuUs 3a]1a4 MOBBIIIEHHON CI0XKHOCTH

Kypc paccuntan Ha 34 yaca u opueHTHpOBaH Ha ydamuxcs 11 kimacca. ConepxaHue Kypca He
nyonupyer mporpaMmy 0a30BOrO W3Yy4eHHs anreOpbl M Hadan aHanu3a. VIMEeHHO To3ToMy mpH
M3YYEHUH JTaHHOTO B3JIEKTUBHOTO Kypca y CTapIIEKJIaCCHUKOB MOBBICUTCS BO3MOXKHOCTh HAMHOIO
MOJIHEE YAOBJIETBOPUTH CBOM MHTEPECHI U 3allpOChl B MAaTEMaTHUYECKOM OOpa30BaHUU. DJIEKTUBHBIN
Kypc 3aiiMeT 3HaYMMO€ MECTO B O0Opa3OBaHUU CTAPIICKIACCHUKOB, TaK KaK IOMOXET HE TOJBKO
YCTENIHO CIaTh AK3aMEH, HO Peajn30BaTh MOCIEIYIONINE XU3HEHHbIC MiaHbl. C Ipyroil CTOPOHBI,
KypC TO3BOJISIET BBITYCKHUKY CpEIHEH HIKOJIbI MPHOOpEecTH HEOOXOIUMMBIM M JOCTATOYHBIM HaOOp
YMEHH 10 pelIeHNI0 HECTaHJapPTHBIX 3a/1a4 U Jy4Ille MOATOTOBUTHCS K 00YUYEHHUIO B BY3€ U CCy3€, TIe
MaTEMAaTHKa SBJSIETCS MPOPIIUPYIOMIAM TTIPEIMETOM.

Ien kypcea:

[ToMOYb MOBBICUTH YPOBEHb MOHMMAHUS M IMPAKTUUYECKOW MOJTOTOBKM B TaKMX BOIpPOCaxX, Kak a)
npeoOpa3oBaHKe BBIPAKCHHUM, COJEPXKAIMUX MOAYJb, O) pElIeHHe 3aJaHuil C TapameTpoM; B)
pellieHre UPPAIMOHATFHBIX YPABHEHHUH U HEPABEHCTB, PEIICHNE CHCTEM YPaBHEHUH.

[ToAroToBUTH MIKOJIBLHUKOB K ycnenrHou cnaue EI'D.

3agaum Kypca:
VYuamuecss JODKHBI NPUOOPECTH HABBIKM pelaTh 3aJadd 0Ooyiee BBICOKOM IO CPaBHEHHUIO C

00s13aTEIbHBIM YPOBHEM CIIO’KHOCTH.



O6ecneunTh CO3HATEIHLHOE OBJIAJICHUE YYAIIMMHUCS CUCTEMOW MaTeMaTHYECKUX 3HAHWH, YMEHHH U
HABBIKOB, HEOOXOAUMBIX IS TPOJOJIKECHHS Y4eObl 00Jiee BBICOKOTO YPOBHSI.

Pa3BuTHE MBICIUTENBHBIX CIIOCOOHOCTEH ydalIuXcs: YMEHUS aHaJIU3upoBaTh, COMOCTABIIATH,
CpaBHUBATbH, CHCTEMAaTU3UPOBATh U 0000IIATE.

Pe3ynbTarhl H3yueHus: Kypca MOKHO BBISIBUTH B paMKax CIEAYIOIUX GOopM KOHTPOJIS:

Texymuit KOHTPOIHL (BOMPOCH yUYAIIMXCS K YYUTENI0; WHAWNBUAYAIbHBIE W TPYNIOBBIE OeceIbl IO
M3YYarOIIUM BOIIPOCaM; OTBETHI M BBICTYIUICHHS YIAIIUXCS B MPOIIECCE 3aHATUS U T.1I.)

Temarnueckuil KOHTPOJIb (TECTOBBIE 331aHUS, TEMATHUECKHUE 3a4E€Thl)

CaMocTosiTenbHOE pelIeHNe MPEAJIOKEHHBIX 3a]a4 ¢ TIOCIEAYIOUMM pa300poM BapuaHTOB PEHICHUH

CogepxaHue Kypca NpPEICTaBICHO 4YeThIpbMs Onokamu: «MccnemoBaHue anreOpandecKux
BBIPQXKEHHUI ¢ MoOAyJeM», «3aJaHus ¢ mapameTrpom», «PelleHue HppalMOHAIbHBIX ypaBHEHUU U

HEpPaBEHCTBY, «PellleHne CUCTeM JIMHEHHBIX YPaBHEHU.



COILEPXKXAHUE KYPCA

Tema l. WccnenoBanue ajaredpamdecKUX BbIPAaKeHHH ¢ MOAYJIEM.

Monaynb ymcia, TEOMETPUYECKUN CMBICH, alredpanydeckoe orpeneneHue, cBoictsa. Monynb
BhIpaKeHns. IIpuMeneHre cBoiicTBa \a’ = |a|, K MPeo6pa3sOBAHMIO MPPALMOHATBHBIX BBIPAKEHHIL.
ToxxnecTBeHHOE TIpeoOpa3oBaHWE BBIPAKECHUN ¢ MoaysleM. PeleHne JIWMHEHHBIX, KBaJpaTHBIX,

,Z[pO6HO-paI_II/IOHa.HBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB, COACPIKAINX HCU3BCCTHYIO IO 3HAKOM MOYJIA.

Tema II. 3ananus ¢ napameTpamu.

[TapameTp ® mepeMeHHass B ailreOpaMvdecKUX BBIPAKECHHSIX. 3aBUCHUMOCTb CBOWCTB
AJIEMEHTAPHBIX (YHKUUH U PACHONOXKEHHS HMX TpapUKOB B CHUCTEME KOOPAHMHAT OT IapaMeTpoB
BXOJAIIUX B (opmynbsl. MccnenoBanue KBaJpaTHOTO TpexwieHa. AHATUTUYECKHE MPHEMbI PEIIeHUs
3aga4 ¢ nmapamerpamu. [lapameTrp W KOJIMYECTBO PEIICHUN YpaBHEHUM, HEPABEHCTB W UX CHUCTEM,

rapameTp U CBOWCTBa pemieHui. [ paduueckue mpuemsl pemeHus 3aa4 ¢ mapaMmeTpamu.

Tema I11. PemieHue MppanMoOHAIbHBIX YPABHEHU M HEPABEHCTB.
Bossenenue B creneHb. Meros 3aMeHBI. YPaBHEHUS CO CIIOKHBIMU paJvKajgaMu. Y paBHEHUS,
CoJieprKallle HECKOJBKO paaukanoB. HepaBeHCTBa ¢ HECKOIBKMMHU paaukanaMu. lcnoib3oBaHue

(bopMyI COKpaIIeHHOr0 YMHOKeHUsI. KOMOMHUpOBaHHBIE YpaBHEHUSI.

Tema 1V. PenieHue cucTEM JIUHEHHBIX YPaBHEHU

OcCHOBHBIE TOHSITHS, OTHOCSIIMECS K CHCTEMaM JMHEWHBIX ypaBHeHHU. CIOCOOBI perieHHs
CHCTEM JIMHEWHBIX ypaBHEHMH C JAByMs HeusBecTHbIMH. Crmoco® moacraHoBku. Crnoco®
anredpandeckoro cioxkenus. Criocod cpaBHeHus. CBeleHHE K 00bETMHEHUIO 00JIee TPOCTHIX CUCTEM.

CumMeTpHUUecKre CUCTEMBI. PellieHne CUCTEM JTMHEWMHBIX YPaBHEHUHN ¢ TPEMS HEM3BECTHBIMH.



TEMATHYECKOE INTAHUPOBAHHUE

Koi-Bo Hara
Ne i/t Coneprxanue
1acos I[Tnan. daxr.
HccaenoBanue ajnredpanvecknux BbIpasKeHHH
8
¢ MoayJieM
[IpeoOpazoBanue anredpandecKux BHIPAKEHUH C
1 1
MOJTyJIeM
[IpeoOpazoBanue anreOpanyecKuX BHIPAKCHUH C
2 1

MOZYyJIEM

PanmonansHble ypaBHEHHUS, COJIEpIKalIlie

HEU3BCCTHYIO ITOJ] 3HAKOM MOAYJIA, HX CUCTEM

PannoHanbHbIE ypaBHEHMs, COAEPIKALLTE

HEU3BCCTHYIO IO 3HAKOM MOAYJIA, HX CUCTEM

PanmonasibHbIC HEpaBEHCTBA, COIEPIKALITUC

HCHU3BCCTHYIO IO/ 3HAKOM MOAYJIA, UX CUCTCM

PanmonasibHbIC HEpaBEHCTBA, COIEPIKALITUC

HEU3BCCTHYIO ITOJ] 3HAKOM MOAYJIA, HX CUCTEM

7 3ananus ¢ moaynem Ha EI'D. Pemenue 3anau 1
8 3adeTHOE 3aHATHE 1
3agaHus c napaMmeTpamMu 8

ITapametp. 3aBUCUMOCTH CBOMCTB

AJIEMEHTapHBIX PYHKIHH OT MapamMeTpoB.

10 KBanpatHblil TpexuieH 1

[TapameTp U pellieHre ypaBHEHH, HEPABEHCTB U
11 1
UX CUCTEM

[Tapametp u peleHue ypaBHEHUM, HEPABEHCTB U
12 1

nXx CUCTEM

[TapameTp U pellieHre ypaBHEHH, HEPABEHCTB U
13 1

UX CUCTEM

['padmueckue MeTobl perieHus 3a1a4 ¢
14 1
napaMeTpamu

15 3ananus ¢ mapamerpom Ha EI'D. Pemenue 1




3a71ad.

16 3adeTHOE 3aHIATHE 1
Pemenne nppaunoHaJbHbIX YPABHEHUI U
10
HepaBeHCTB
BosBenenue B creneHb. Y paBHEHUE BUAA
17 1
V() g(x)=0
18 Meron 3aMeHbI 1
Hcnonb3oBanue GopMyll COKpAIIEHHOTO
19 1
YMHOXECHHS
20 YpaBHeHHUs, coAeprKaLe HECKOIBKO PAJUKAJIOB 1
21 VYpaBHEHUS CO CIOKHBIMU paguKaiaMu 1
22 KomOunupoBaHHbIE ypaBHEHUS 1
Pemenne nppannoHalbHBIX HEPABEHCTB.
23 1
V(x)-g(x)><0
Pemenne nppanroHaibHBIX HEPABEHCTB
24 1
VEx)/g(x)> f(x)
WppanmonanbHble ypaBHEHUS U HEPaBEHCTBA Ha
25 1
EI'D
26 3adeTHOE 3aHATHE 1
Pemrenue cucreM JIMHEHHBIX YPABHEHU I 8
OCHOBHBIE IOHATHUSA, OTHOCSIIUECS K CUCTEMAaM
27 1
JIMHEUHBIX YpaBHEHUN
CrocoObI pelIeHus CUCTEM JIMHEHHBIX
28 1
YPaBHEHUH C ABYMSI HEU3BECTHBIMU
CriocoObI pemeHus: CUCTeM JTMHEHHBIX
29 1
YpaBHEHUH C ABYMS HEU3BECTHBIMU
I'eomeTpuueckas HHTEpIIpETALMS CUCTEM
30 1
JIMHEWHBIX YPAaBHEHUHU C JBYMS HEU3BECTHBIMU
31 Pelienue ypaBHEHHI C TpeMsi HEM3BECTHBIMU 1
32 CucreMspl TMHENHBIX ypaBHEHUN Ha ET'D 1
33 3adeTHOE 3aHIATHE 1
34 Hrorosoe 3anarue. KontponpHas pabota 1
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