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1 Lenu v 3a1a4n U3y4eHUs: JUCHUILIMHBI (MOAYJIS).

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LlenstMi OCBOEHHUsSI JUCIUIUIMHBI «YPaBHEHUS B YAaCTHBIX MPOU3BOIHBIX)» SIBIISIOTCS:
MOJIFOTOBKA B 00JIACTH YPaBHEHUH B YACTHBIX IPOU3BOIHBIX, HAXOSAIIUX PUMEHEHHE B 33]]a9aX
MaTeMaTHYeCKON (H3KKe, MEXaHWKe, OWoJIorud, SKonoruu. OBJIaJcHUE aHATUTHYCCKUMH U
BBIYMCIUTEILHBIMA METO/IAMHU PEIICHUSI OCHOBHBIX HA4aJIbHO KPAeBbIX 33/1ad.

1.2 3agaun TUCUUTIIAHEL.

OBinazieHre OCHOBHBIMH MOHATHAMH, UIEIMHU U METOJIaMH TEOPUHU YPABHEHUH B YaCTHBIX
POU3BOJIHBIX; MeToiaMU Dypbe U 0a3UCHBIX MOTEHIUAIOB I AHATUTUYECKOTO M YHCIEHHOTO
pELICHUs] OCHOBHBIX HAuyalbHO KPAEBBIX 3aJad C HCIOJIb30BAHUEM CHUCTEMbBI KOMIIbIOTEPHOU
anreopsl (MathCAD), Bu3yanu3aiys NOJTy4SHHBIX Pe3yJIbTaTOB.

[Tpu ocBOCHMYU MUCIMILIMHBI BEIpAaOaThIBaETCs OOIIeMaTeMaTndeckas KyJlIbTypa: YMEHUE
JIOTHYECKH MBICITUTh, MPOBOIUTH JOKA3aTelIbCTBA OCHOBHBIX YTBEP)KICHUH, YCTaHABIHMBATH
JOTMYECKUE CBSI3U MEXKJY IOHATHAMM, TPUMEHATh IIOJIyYCHHbIE 3HAHMUS Ui aHaln3a
TuddepeHMaIbHbIX ypaBHEHUH B YACTHBIX NPOM3BOAHBIX U 3(P(PEKTHBHO HX pelaTh.
[Tony4yaemble 3HaHMS JIeKaT B OCHOBE MaTeMaTHUYECKOro 00pa3oBaHMs M ONMPAIOTCS Ha 3HAHUS
JUCUMIUIMH: ~ MaTeMaTH4ecKUd  aHanu3, anrebpa, aud¢depeHuuanbHble  ypaBHEHHUS,
(GYHKLUMOHAJIBHBIN aHaMU3, TEOpHs (YHKUUH KOMIUIEKCHOTO NEPEMEHHOT0, BBIYMCIUTEIbHbIE
METOPBI.

1.3 Mecto qucumnianHbl (MOIysIsl) B CTPYKTYpe 00pa30BaTeIbHOW IPOrpaMMBl.

JucuunnuHa «YpaBHEHHUS B YACTHBIX MPOU3BOIHBIX» OTHOCUTCS K 0a30Boii yacTu bioka
1 «/IucuumuinHel (MOAYNIN)» y4eOHOTO IJIaHa.

3HaHUSA U yMEHUs, NpUOOPETEHHbIE CTYACHTAaMH B Pe3y/bTaTe U3yYEHHs JUCIUILIUHBI,
OyAyT HCHOJB30BATHCA MPU M3YYEHUH OOLIMX M CHEHHUAJIbHBIX KYpPCOB, NPHU BBINIOIHEHUU
KypCOBBIX M JUIUIOMHBIX pabOT, CBA3aHHBIX C AHAIMTUYECKMM M YHUCICHHBIMH METOAAMU
WCIIOJIb3YIOUIME KOMIIBIOTEPHBIE NAKEThl NPHUKIAJHBIX MPOTpamMM JUlsl PEIICHUs HadalbHO
KpaeBbIX 3aJ]a4 MaTEMaTHUECKON (PU3HKH.

1.4 TlepeueHp IUTAHUPYEMBIX pE3yJIbTaTOB OOyUYEHHUS MO AMCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C INIAHUPYEMBIMHU Pe3yJIbTaTaAMU OCBOEHUS 00pa30BaTeIbHON MPOTpaMMBl.

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOpPMHUpPOBAaHUE Y
00yYaromuxcst KOMIETEHIIHH

YpaBHEHUH, TUCKPETHOM
MaTeMaTUKU U
MaTeMaTU4eCKON JIOTUKHY,
TEOPHHU BEPOATHOCTEH,
MaTeMaTU4eCcKON CTaTUCTUKHI
U CIy4alHbIX IIPOLECCOB,
YHCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXAHUKH B

No WNupnexc Copnepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBL
n r_I KOMITET | KOMITETCHIINH (MU €& o0yyJaronmecs J0JKHBI
" | eHuuHu 4acTH) 3HATh YMeETh BJIaJeTh

1. OIIK-2 TOTOBHOCTBIO HCIIOJIb30BaTh MH(OPMaINOHHO- pemaThb CMOCOOHOCTHIO
GbyHmaMeHTa bHBIC 3HAHKUSA B | KOMMYHHUKAI[MOHHBIE | CTaHIApPTHBIC 3a[aul | PEIIaTh
00J1aCTH MaTeMaTHIeCKOTO TEXHOJIOTHH npodecCHOHANLHON | CTaHTapTHBIE 331891
aHaJN3a, KOMIUIEKCHOTO 1 OCHOBHBIE NeSTeTIHOCTH Ha podecCHOHATEHON
(bYHKIHOHATHFHOTO aHANI3a, TpeGoBaHusA OCHOBe IESITEITBHOCTH
anreOpbL, aud depeHnanbHol | nHGOPMAMOHHOI MHGOPMAIMOHHOH
T'COMETPHUH U TOTIOJIOTHH, 6€30MacHOCTH 6ubmorpaduuecKoi
nuddepeHITHaTbHBIX KyJbTYPBI




e WNHunekc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIMHBI
- ;I KOMIICT | KOMIICTCHIHNN (I/IHI/I eé 06y11a10m1/16051 JOJIDKHBI
| eHuuH YaCTH) 3HATH yMeThb BJIaJeTh

Oyaymeit mpodeccHoHaTBHOM
JeSITeIbHOCTH

2 TIK-2 CHOCOOHOCTBIO HCIOIB30BaTh | MHGOPMALMOHHO- pemarp CIOCOOHOCTBIO
METOJIbI MATEMATHYECKOTO M | KOMMYHHKALOHHBIC | CTaHZAPTHBIC 3a[a4l | PEIIaTh
QITOPUTMHIECKOTO TEXHOJIOTHH H npodecCHOHATEHON | CTaHOapTHBIE 3a1a4u
MOJCIHPOBAHMS [IPH aHAIM3Ee | OCHOBHBIC JESTETFHOCTH Ha podeccHOHATBHON
yIIPaBICHYECKUX 3224 B TpeGoBaHusL OCHOBe JeSITebHOCTH
HayJHO-TEXHHYECKOi chepe, | HHQOpManUOHHON UH(POPMAIMOHHON 1
B 9KOHOMUKE, OU3HECE U 0e30MacHOCTH oubmorpaduyeckoit
TYMaHHUTapHBIX 00IaCTIX KYJIBTYpBI
3HAHUU

2. CTpyKTypa u coJiep>KaHue AUCITUTUTHHBI.

2.1 Pacnpenenenre Tpya10EMKOCTH TUCIUTUTHHEI 110 BUIaM padoT.

O6mas Tpyao€MKOCTh TUCIUILIMHBI COCTaBiIseT 8 3aueTHble enuHullbl (288 yaca, U3 HUX
— 154,5 yaca ayTUTOpPHOM HArpy3KH: JEKIIMOHHBIX /2 4yaca, mpakTH4eckux 72 daca; 88,8 gacos
camocTosTenbHOoI pabotel; 44,7 yacoB KCP), ux pacnpenenenue mno suaam padoT MpeICTaBICHO
B Ta0uIe

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (gacel)
6-1 7-i

KonTakTHas padoTa, B TOM 4nce: 154,5 76,2 78,3
AyauTopHble 3aHATHS (BCEro) 144 72 72
3aHATHSA JIEKIIUOHHOTO TUIA 72 36 36
3aHATHST CEMUHApCKOro TUMa (CEeMHUHAphl, MPaKTHYECKUE
3aHATHUSA)
JlaboparopHbIe 3aHATHS 72 36 36
HNnas koHTaKkTHas padoTa:
Kontposs camocrosarensHoil padotsl (KCP) 10 4 6
ITpomesxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTejibHAasi pa6oTa, B TOM YHcIe: 133,5 31,8 101,7
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 88,8 31,8 57
ITonroroBKa K TeKyIeMy KOHTPOJIIO 44,7 44,7
O01as Tpy10eMKOCTh yac. 288 108 180

B TOM UHCJIe KOHTAKTHAA | 1c) ¢ 76.2 783

pabdora

3a4. ef 8 3 5

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITUHBL.
Pa3nens! qucuuniuHel, n3ydaeMsele B 6 1 7 cemecTpe



KomnuectBo yacos
AynutopHas Brcayur
Ne Haunmenosanue paszaenos Beero ypa60Tpa 55)6}21
J | 113 JIP | CPC
1 2 3 4 5 6 7
6-ii cemecTp
1 |®yHKIMOHAIBHBIC TPOCTPAHCTBA 32 | 9 9 14
2 |CnektpasibHbIC 331241 18 | 6 6 6
3 |YpaBuenue nuddyszun 24 | 8 8 8
4 "apmoHnueckue GyHKIUN 30 | 9 9 12
Hmoeo no oucyuniune: 32 32 40
7-it cemecTp
1 |Teopus noreHuuana 37 | 14 14 9
2 |O06001IeHHOE PeIICHNE 23 8 8 6
3 |Knaccudukamnus ypaBHCHHI BTOPOTO TIOPSIKA 16 | 6 6 4
4 |YpaBHeHUIl rUNepOOINIECKOTO THTIA 24 | 8 8 6
Hmoeo no oucyuniune: 36 36 25

[Tpumeuanue: JI — nexnuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nmabopaTtopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ansaTHA JeKINOHHOI0 THIIA.

dopma
No | HammeHnoBaHue pasjaena Coneprxanue pasjiena TEKYIIETO
KOHTPOJIS
1 2 3 4
6-ii cemecTp
OyHKIUOHATbHBIE 3ambIKaHUE MHOKeCTBa. JInHeHbIe
IIPOCTPAHCTBA MHOr000pa3us MIOTHbIE B HOPMHUPOBAHHOM

IIPOCTPAaHCTBE. baHaX0BO MPOCTPAHCTBO.
[TonoaHeHre HOPMUPOBAHHOTO IPOCTPAHCTBA.
[TpoctpanctBo Jlebera. M3omopdusm, nsomerpus
U BJIOXXEHHE HOPMHUPOBAHHBIX MPOCTPAHCTB.
[TpoctpanctBa CobosnieBa 1 mpocTeiiiias Teopema
BioxkeHus. HepaBenctBo @puapuxca
Crnextpanbhble 3a1aun | mnp6epToBEI TpocTpaHcTBa. Psibl Dypoe.
[TostHBIE OPTOTOHAJIBHBIE CHCTEMBI.
OproroHanbHbIE pa3loKeHUs B THIHOSPTOBOM
npoctpancte. Dopmysbl OCTporpaackoro u
I'puna. CnexTpaibHble 3a/1a4l YPABHEHUS
Jlamutaca

VYpaBuenue qudpdy3un | YpasHenue nupy3un, IpUHIUIT MaKCUMyMa.
IlepBas kpaeBas 3ajaua ypaBHEHHUS
TEIIONPOBOAHOCTH, €MUHCTBEHHOCTh. MeTon
dypre, cymecTBoBanue penieHus. Ctabumuzamnms
pelIeHus IpU HEOrpaHUUEHHOM BpeMeHH. Bropas
KpaeBas 3aJja4a ypaBHEHUs TEIUIONIPOBOAHOCTH,
cylecTBoBaHue. Bropas kpaepas 3a1ayda,
crabmmm3anusa. O0paTHas 3a1a4a




TEIIONPOBOAHOCTH, HEKOPPEKTHOCTH. OOpaTHas
3aJ1a4a TEIIONPOBOAHOCTH, PETYIISIpU3ALINS

["apmonnueckue dyHaaMeHTaIbHOE peleHue ypasHeHus Jlamnaca,
byHKIMIH cBorcTBa. MHTErpajlbHOE IIPEACTABICHUE
¢ynkuuu. ["'apmonnyeckue GyHKINU, CBOMCTBA.
Teopema o cpennem. [loanpocrpancTso
rapMOHUYECKUX (DYHKIMI, OJIHAsA cUcTeMa
notreHuuainos. [ToanpocTpaHcTBO TapMOHUYECKUX
¢dbynkuwmii, nemma HoBukosa. 3agada PoGena,
QJITOPUTM, ITOJTHOTA CUCTEMBI

7-il cemecTp

DJIEMEHTHI TEOPUU [ToreH1mana ABOMHOIO €105, TPAHUYHBIE
MMOTEHIAaIa CBOMCTBA, MHTETPAJIbHBINA orneparop. MeToasl
TEOpUH NOTEHIMaNa peweHus 1-oit u 2-oi
KpaeBbIx 3a1a4. [loaHOTa cucTemsl anbda u 6eTra.
Metos 6a3UCHBIX TOTCHIINATIOB. BHYTpEeHHSS
3agaun Jupuxiie u Buyrpenunss 3agaun Helimana.
AnroputMmbl. burapmonuueckast 3agaya,
€IMHCTBEHHOCTH, anroput™M MBII

O6o6mmenHoe pemeane | [Ipyroe onpeneneHue 0000IIEHHON MPOU3BOTHOM.
Teopema Pucca 06 o01ieM BuIe THHEHHBIX
¢dbyHKuMoHaI0B. Broxkenue ruinb0epTOBBIX
npoctpancTB. CieacTBue U3 TeopeMsl Pucca.
Cy1iecTBOBaHNUE U €IUHCTBEHHOCTD PEIICHUS
3anauun Jupuxie ypaBHenus Ilyaccona

Knaccudukanus VYpaBHenus xapaxktepuctuk. Knaccudukanus
YPaBHEHHUI BTOPOTO ypaBHEHHUI BTOporo nopsaka. [Ipusenenue k
nopsijKa KaHOHMYeCcKOoMY BHUly. COOTHOILIEHUS HA
xapakTepucTukax. CeTka XapaKTepUCTHK, METOJ
XapaKTHUPUCTHK

YpaBHeHHUM BbiBoj ypaBHEHUI 3BYKOBBIX KOJIEOaHUIA.
runep6onauyeckoro tTuna |OCHOBHBIE 3a/1a4K. Y paBHEHUS 3BYKOBBIX
KosiebaHui, OCHOBHBIE 3a7auul. KpaeBble 3a1aun
Ha IpuMepe ypaBHeHUsI MeMOpanbl. Meton @ypre
JUIs TIEPBOM KpaeBoi 3agaun. Bropas kpaesas
3a/1aua 3ByKOBBIX KOJIeOaHUt MEMOpaHbI. 3aKOH
COXPAHEHHUs U TEOPEMA €IMHCTBEHHOCTH

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
3aHATUSA CEMUHAPCKOTO THIIA HE MTPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

HanmenoBanue mabopatopHbIx paboT

dopma
TEKYLIETO
KOHTPOJIA

3

4

6-ii cemecTp

Brruncnenne KpuBOJIMHEHHOTO HHTETpajia IeEPBOro M BTOPOro poja

JIP

Brraucnenne KpHBOHHHefIHBIX HWHTCIPAJIOB CIICHUAJILHOTO BUIIA

JIP

Brrunciienre 1BOWHOTO HHTETpaJIa 1o 3aJaHHOM 001acTH

JIP

BIWINF

WHTerpanbHOE peIcTaBICHUE 3aJaHHON (DYHKITIH

JIP




5 |OproronanpHbIe BUCTEMBI. Paznoxenue B psajg Oypre 3a1aHHON QyHKIIMH JIP
6 |[IpencramieHue penieHue YpaBHEHUS TEIIONPOBOTHOCTH JIP
7 |ANTOPUTM pelIeHHs] OOPaTHOM 3aa91 TEIJIONMPOBOJHOCTH JIP
8 |Perymsipusanusi penieHuss 00paTHON 3aja4M TEIUIONPOBOTHOCTH JIP
9 3agaua PoOena JIP
/-1l cemecTp

10 |Buytpennsist kpaeBast 3anaua upuxie 1is ypapaenus Jlamnaca JIP
11 |Buemnsst kpaeBas 3anada Jlupuxie aisa ypapHeHus Jlammaca JIP
12 |Buytpennsist kpaeBast 3anaua Heiimana iyt ypaBuenus Jlarmiaca JIP
13 |Buemnsst kpaeBas 3aaua Helimana myis ypaBHeHus Jlamiaca JIP
14 |Buytpennss kpaeBas 3anaya Jupuxie nis ypaBHeHus Ilyaccona JIP
15 |burapmonundeckas 3agadya JIP
16 |3amaua coOCTBEHHOTO BUXPS 3aaHHOM 00J1acTH JIP
17 |IlpuBeneHune ypaBHeHHsI K KAHOHUYECKOMY BUY

3amuTa naboparopuoit pabotsl (JIP), Bemmonnenue kypcoBoro npoekra (KIT), kypcosoii
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
koutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJIl CAMOCTOATEIbHOH padoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00eCIeYeHHs JUCIUTLIUHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENILHOM pabOThI

1 2 3

1 |IIpopabotka yuebHoro |JIutepaTypa u3 OCHOBHOI'O U JIOTIOJIHUTEIBHOTO CIIMCKOB
(TeopeTnyeckoro)
MaTtepuaia

2 |([ToaroroBka kK OO6pa3ipl mporpaMM 1O TeMaM JaOOpaTOPHBIX 3aHATHNA B
TEKYIIEMY KOHTPOJIIO  |3JIEKTPOHHOM BHJIE

VY4eOHO-MeTOINYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroImUXcs W3
YHUCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 310poBbs (OB3) nmpemocTaBistoTes
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OTIOPHO-JBUTaTEIbHOTO anmnapara:

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPETU3UPOBAaH B 3aBHCHMOCTU OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

Jlexumu, 1abopaTopHBIE 3aHITHS, KOHTPOJIBHBIE PA0OTHI, 3a4€T M SK3aMEH.

Paz0op mpakTUyecKkux 3a1a4 ¥ IpUMEpOB, MOJCIMPOBAHIE CUTYaLlU, TPUBOASIINX K TEM
WIA WHBIM OIIMOKaM B IMpOrpamMMe, BHIPA0OTKA HABBHIKOB BBISBICHUS M UCIIPABIICHUS OIINOOK B
mponecce HarrcCaHus NporpaMmal. HOCTpOGHI/Ie TCCTOBBIX TPUMCPOB JJid BBISIBJICHUA OI_HI/I6OK B
nporpaMMe M CpaBHEHUS dPPEKTHBHOCTH PA3IMYHBIX AJITOPHTMOB.




Jnst nun ¢ OrpaHM4EHHBIMA BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHo4YHbIE CPeICTBA IJIS TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM

aTTeCTanmuu.

4.1 ®oH OLIEHOYHBIX CPECTB /IS IPOBeIeHNsI TEKYIEro KOHTPOJIS.

4.1.1 llpumepHBbIii NepedeHb TeM IS pedepaToB U YCTHBIX ONIPOCOB

1.
2.

o

10.
11.
12.
13.

14.

15.
16.

17.

Jaiite onpeienenne KBa3uIMHENHOIO ypaBHEHUS IEPBOr0 NOPSAKA, €TI0 PELEHUS?
Kakoe reomerpuyeckoe TOJKOBaHHWE MOXHO JaTh KBA3WJIMHEHHOMY YPaBHEHMIO
IIEPBOTO MOPAJIKA, Er0 PELICHUIO0, XapAKTEPUCTUKAM ?

Cdhopmynupyiite 3agauy Komru st KBa3HIMHEHHOTO YpaBHEHUS IIEPBOTO IMOPSIKA
U JaiiTe eil TeOMEeTPUYECKYI0 HHTEPIPETAIHIO.

Uem ompenensercs TUI YpaBHEHHs] BTOPOTO MOpsIka’?

C noMomiplo, Kakux MpeoOpa3oBaHUl MOXKHO YypaBHEHHE BTOPOrO TMOpPSAKa
MIPUBECTH K KAHOHUYECKOMY BUIY?

Haiitu oOnactu runepOONUYHOCTH, DIUIMITUYHOCTH U MapabOIUYHOCTH
yYpaBHEHUS U PUBECTHU €r0 K KAHOHMYECKOMY BH]IYy B 00JIACTH TUIIEPOOTHMYHOCTH.
Chopmynupyere Teopemy Komu-KoBaneBckoid.

Jaiite onpezenenne KOPPEKTHO MOCTABICHHOM 3a/1a4l MaTeMaTU4ecKoi (PU3UKH.
KakoBbl xapakTepHble OCOOGHHOCTH 3aJa4, HPHUBOIAMIMXCA K ypaBHEHUSIM
rUNepOOINIEeCcKOro Tuna?

B yewm 3akmouaercs pusudeckast uHTepnperanus popmyisl Jarambepa?

UYro Takoe npsimas 1 oOpaTHasi BoJHa?

Urto Takoe 0051acTh 3aBUCUMOCTH PEIICHUS?

UYem oObsicHsIETCS TOT (PaKT, 4TO MPUHLMI [ FolireHca He UMEeT MecTa B IIJIOCKOM
ciyvae?

[Tonb3ysick METOAOM crycka, nmoiay4uute u3 gpopmyisl Ilyaccona pemenus 3agauu
0 KoJie0aHUN OECKOHEYHOU CTPYHBI.

Uro Takoe 3ama3abIBaloLINi MOTEHIHA?

B kakom ciyyae MOXET CyIIeCTBOBaTh CTAllMOHAPHOE PEIIeHNE HEOJHOPOIHOTO
YpaBHEHHUSI C HEOJTHOPOAHBIMU IT'PAHUYHBIMU YCIOBUSIMU?

Kaxkas 3amaua Ha3pIBaeTCs XapaKTepUCTUUECKON?

4.1.2 O0pa3ubl HHANBUAYAJIbHBIX 3a1aHU

Homep Bapuanta K 3amaHmst ompesessercss HOMEPOM CTYIEHTA 10 CHMCKY TPYIIIbL.
KaxmoMy BapuaHTy COOTBETCTBYET KPUBOJIMHEHHBIH TpeyroibHUK Q, ¢ rpanumeit S=S, (cm.

[5], c. 5).

3aganue Ne 1 (K ). BeraucanTs aHamMTHYIECKU U Ha KOMITBIOTEPE (B CHCTEME CUMBOJILHOM
anreOpbl) IBOWHOM U KPUBOJIMHEIHBIE MHTETPaJIbl IEPBOTO U BTOPOTO PO

J, :jjdxdy, J, =J.2ds, J, :Iydx,
Q s 5

10 YKa3aHHBIM KOHTYpaM S =S, ¢ IOJI0KUTEJIbHBIM HAIIPaBICHUEM 00X0/1a, 3aIKCaB JUIsl Kaxk 101

JaCTH KOHTYpa Sk mapaMETpUUICCKOC NPCACTABICHUC H COOTBCTCTBYIOIIHUC OIPCIACICHHBIC

MHTETpalIbl, yUUTHIBAS HAaNpaBlieHUe 00X0/a.

3amanue Ne 2 (K ). Boauciuth 3HaYEHHS KDMBOJIMHENHOTO HHTETPasIa



Jo (X, ym)zi I%In((x_xm)z + (y_ym)z)jS,

rae S=S, — yKasaHHBIM I KaKIOrO0 BapHaHTa KOHTYDP, TOYKH (Xm,ym), m=123 -
COOTBETCTBEHHO BHEIIHAS, TpPaHWYHAS W BHYTPEHHSsSI TOYKH (BBIOpATh CaMOCTOSITENHHO),
n= ﬁ(x, y)— BHEIIHAS €AUHMYHAS HOPMAIb K S .

Bamanue Ne 3. 1) Jlokaszath, 9TO (YHKIUS In((x— Xm)Z + (y— ym)z) SIBJISIETCSI
rapMOHMYECKOU npu (X, y);t(xm, y" ), a pyHKIus

B(r.t)= Iln((x— rf + (y—t) s

rapmMonuueckas B Q u B obmactu Q" =R*\Q.

2) JokazaTh aCHMOTOTHYECKOE PAaBEHCTBO

Ar)=n((rf+ tF)] ds+o@,  r*+t? oo,

3ananue Ne 4 (k). [Toctpouts ananutuueckoe perenne metoaoM Dypobe npu ¢, =@, =0

u f(X)=0 u npeacraButs popmyiisl ko3 dunneHToB Oypbe 3am1aun

ut:UXX(X,t)-l-f(X), XE(O,]_), te(O’T)’
ul L =e®, ul_=a0),
UL:O:H(X).

®yukuus  y=H(X), onpenensercs s Bapuanta K  KPUBOJMHENHBIMH CTOPOHAMH

TpeyroiapHuka Q, .

3apanue Ne 5 (K ). TToctpouts ananuTHyueckoe peurerue MerogoM @ypoe npu ¢, =@, =0

u f(x)=0 u npexcraButs popmyisl koddhduirrenToB Oypre 3amaun

u, =u,(xt)+f(x), xe(01, te(0T),

ou 0
— =g(x), —| =%,
on PO T —aW
u | L=H®.
Bamanue Ne 6 (k). Jlna pemenuit 3aqa4 4 u 5, Berumcauts N mepBeix Ko3()QUIMEHTOB
®dypse  h, wHavameHoit  Qymkmmm  y=H(X), mwocrpouts  rTpadukm  QyHKIMIA

u™(0.3,1), u"(0.5t), 0<t<T (N =5, 10, 20, cpaBHUTb HX Ha OZHOM rpaduke), MOTYIUTH
rpaduku dyuxumit Y =H(X), y=u"(x,0) u omenky Hu N(x,0)-H (X)H 01"



Baganue Ne 7 (K). Pemuts 3amaum 4 M 5 A9 HEOJHOPOAHOTO ypaBHEHHS
tertonposoanoctu npu T (X) =0.59sin gzx , rae 0=2 a1 HEYSTHBIX HOMEPOB U (=4 JIJIsl YeTHBIX

romepos K ; mocrpouts rpaduku Gymkmmit U (0.3, 1), u™(0.5,t), t>0; moxyunts hopmysmsl
i c, (t).

3aganue Ne 8 (k). OGparnHas TemnonpoBoaHocTh. HaliT HavanbHOE pacupeneacHue

V(X,t)|t:0 =G(X). TeMrepaTypsl B CTEPXKHE, €CIM B MOMEHT BpeMeHd 1>0 3amaHo (puHAIbHOE

pacrpenenenue ¢ (X) — ykaszanHas Bbime Gyakuus, V(X,t) — pemeHue 3agauu:

v, (x,t) = Av(x,t)|xeQ , v(x,t)|ﬁQ =0, v(xt)_ =9(x),
PaccMmoTpeTh MeTo/1 mpocTeiiineii perynspu3anuy, O — Maliblid TIOJ0XKHUTEIbHBIH MapaMeTp:
v, (x,t) = AV(X,t)|X€Q : v(x,t)|aQ =0, SV(x,0)|+Vv(x,T)=g(x)

s mansoro 7 (T = 0.1, 0.2) u BeiOpanHoro O Bbuuciuth Cy (f) , momyuurts perienune
00paTHOM 3amauM B Buje KoHeuHol cymmbl Dypwre VvV (X,t), onmpenenuTs NpHOIMKEHHO
UCKOMYIO HadanpHyro QyHkuuio V (X,0), s Hee nonyuuTh perieHne npsMoit 3agaun U(X,t) ¢

HayvaIbHBIM YCIIOBHEM U |t_0 =V (X,0) , BEIMUCIUTH PUHATBHYIO IOTPEIIHOCTD ||u (x,T)—-H (X)|| ©01)

npu pas3Hbix o u N.

Baganue Ne 9 (k). ITorenmman mpocToro cios

RX) = [, @' OE(x —y)dS,,
MPUHUMAOIINI TIOCTOSIHHBIEC 3HAUCHUSI Ha TPAHHUIIE
R(x)|s = Rg = const,

Ha3pIBaeTCsl ToTeHImaioM Pobena, a ¢* um Rg — IUIOTHOCTBIO M KOHCTaHTOW PoOena
COOTBETCTBEHHO. [l 3amaHHON KpMBOH S HalWTH IUIOTHOCTH ° M KOHCTaHTy Rg PoOena.
Hcnonp3ys MeTo]] 0a3MCHBIX TOTEHIINAJIOB.

Bamanue Ne 10 (k). Jlns kpaeBoit 3anaun HeliMana st ypasaenus [lyaccona
AV(X, ), =T (xy),, (xy)eD,

ov
— =0.
on|,

B obmactu D =(0,7)x(0,7) Beraucauth K03QdUIUEHTHI V,, pa3noxeHus pemieHus V(X,Y) mo

OPTOHOPMHUPOBAHHOM cHcTEME @, (X, Y) ¥ MOIyYUTh aHATUTUYIECKOE penieHne (B BUAE piaa), Tae

f(x,y) =H(x)cos( 2y) nnst HeuetHpix BapuantoB K u f (X, y) =sin X H(y) s yeTHBIX BapraHTOB
k; ¢ynxums H(X) mis Bapmanta K ompenensiercss crtopoHamu S2, S3 KpUBOJHHEHHOTO

Tpeyrombuuka Q,. IlpencraButh rpauk mosepxmoctd V' (X,Y); rpaduxu AV'(X,y) u

BeuMCINTE  morpemHocts  £(N) = (_” (AvM (x,y) - f (X, y))zdxdy)% ; mwi n k=01, ..7
D



IpeACTaBUTh TabnuIy Kodpduuuentos Vv, , . McnonezoBats MeTon ypbe (METOA pa3nokeHHs 110

COOCTBEHHBIM  (yHKIMsM omeparopa Jlamaca oOpasyriomMMH — TIOJHYIO CHCTEMY B
noanpoctpanctse L (D), oproronansnom enunmne, L, (D) ={1}®LS(D)):

[2 [2
Pno (X, Y) =,[—cCOSNX, @y, (X,y)=,/—cosky,
T T
2

o (X, y)=—cosnxcosky, n k=1 2,..
VA

Baganme Ne 11 (K). Pemwnth 4nciieHHO BHYTPEHHIOW 3a1auy JIMpuUXie Ui ypaBHEHUS
Jlamtaca

ul; =g(x.y),

ucnone3yst cucremy oyakumii o', m=L..,N; e Q=Q,, 0Q =S=S1US20US3,

g(x,y)=M 1mpu (x,y)eS . IpencraBurs nuuuu ypoBHs ¢yakmum U (X,Y); BBYHCIHTH

IIOTPELIHOCTh 5(N):Hg _UNHS Juist pa3Hbix N. Beramcnautbs uHTErpanm mo S OT HOpMallbHOM
v N
npousBoaHoi U (X, Y).

Zaganme Ne 12 (k). PemmuTp 4YMCICHHO KpaeByKH 3aady AIsl OMIapMOHHUYECKOTO
ypaBHEHUS

A w(x, ), =0, (xy)eQ,

ow
\N|S = a(X1 y)! E _b(X! y) )

S

-1, (x,y)€SsS, 0,(x,y)€S,,
rae a(x,y)=40,(x,y)eS,, ub(x,y)=11(x,y)€S,,
1 (x,y)eS,, 0, (x,y) €S,

[IpencraButh: GOpMYTHPOBKY 3a/1a4H, npeacTaBieHue peuieHus W(X,Y), rpaduk THHUA ypOBHS

gynxmun W(X, y), norpemnocts S(N) =Hg —w"

o Ta0JIMIy BBIYUCIECHHBIX KO3()PUIMEHTOB

(busmueckas uaTeprpeTanus: eciid W(X, Y) — GYHKIIMH TOKA, TO BEPIIUHBI TPEYTOJILHUKA — 3TO
TOYEYHbIE UICTOYHUKHU U CTOKH).

Zamanue Ne 13 (k). Pemmth uuMcIeHHO KpaeByl 3ajady sl OMrapMOHHYECKOTO
ypaBrennst mpu ycioun a(X,y) =0, b(X,¥Y)=¢ (X,Y), rae ¢ (X,Y)—IIOTHOCTh MOTEHIHATA
PoGena st S . Pemenne W(X, Y) — cOOCTBEHHBIH (pery sIpHbIiT) BUXPb 00IACTH.

3ananmne Ne 14 (k). s nomepos k=1 2, ..., 12 peunts 3agauy
u, =u,(xt)+f(x), xe(,7z), te(0,T),

u |x:0 =), U |X:ﬁ =o(t),



ul_ =u’(x), ou =u'(x),
t=0 ant:O

@, (t) =, (t) =0, pasnoxkennem GpyHkumii o curycam kpathbix ayr (npu stom a,(t) =0). Jas
HomepoB k=1,2,..,6 B3are U’(X)=H(X), xe(0,1), u’(x)=0, xe(®x); u*(x)=0. dus
HomepoB k=7,...,12 — u®(x) =0, u'(x) =H(x), xe(0,1), u'(x)=0, xe (1, 7). Oyuxrms H (X)
Xx€(0,1), ompenensercss KpHBOJIMHCHHBIMH CTOPOHAMH TpeyroibHuka Q,. 3ammcath B
AQHAIMTHYIECKOM BHJIE perieHue 3aaaun merooM dypee npu f (X) =0; Boimucats Gopmysst st
KO3 PULHEHTOB b,(t): b/(t)=—n%b,(t), b/ (0)=u’, b (0)=u.. BeiOpatb N s

& |2
NpUOJIMKEHHOTO  PEUICHUs u™(x,t) = an (t),/—sinnx, mnoctpouth rpaduku GyHKIUH
T V1

2

: H(ut(x,t)) H2 U ux

u(x;, t), t>0, mis HekoTopbix X;, rpaduku (yHKIMHA H(ux(x,t)) H om

(0,7)
cymmsl. Cenath «anumaiuo» rpapuxos U(X, ph), xe(0,7), p=1,2, ..., Ipu HEKOTOPOM MaIOM
h.

3amanue Ne 15 (k ). Pemuth 3Ty 3a1a4y Ui HEOJHOPOIHOTO YpaBHEHHUSI

u, =u,(xt)+f(x), xe(,7z), te(0,T),

npu f(x)=0.5qsingzx, roe =2 1S HEYETHBIX HOMEPOB U (=4 JUIS YETHBIX HOMEPOB K|
noctpouth rpaduku Gyakmuii U(0.3,t), u(0.5), t>0.3ameuyanue. 3aMeHOH HCKOMOH (HYHKITUH
MO>KHO TIEPEiTH K 33/1a4e ¢ OJHOPOJAHBIM YPaBHEHUEM.

I[J'ISI MOJIYUYCHUA 3a4éTa CTYACHT MOOJDKCH BBIIIOJIHUTE W CAATbh HPCHOJaBaTCIIIO
MOJIYYCHHBIC MTPAKTUYICCKHUEC CEMCCTPOBBIC 3a/IaHUA.

4.2 ®oHJ1 OLIEHOYHBIX CPE/ICTB /Il MPOBeAeHUsI IPOMEKYTOUYHON aTTecCTAUM
4.2.1 IlpumepHBbIii IepeYeHb BONPOCOB K IK3aMeHY

OcHoBHbI€ (QYHKIIMOHATILHBIE TPOCTPAHCTBA.

3aMbIKaHHE MHOXECTBA.

JIuneitHble MHOT000pa3us MJIOTHbIE B HOPMUPOBAHHOM MPOCTPAHCTBE.
BanaxoBo mpocTpaHCTBO.

[TonoHeHNE HOPMHUPOBAHHOTO IPOCTPAHCTBA.

[Tpoctpanctso Jlebera.

N3omopdu3m, n30MeTpHs 1 BIOKEHHE HOPMUPOBAHHBIX TIPOCTPAHCTB.
[TpoctpanctBa CobosieBa 1 mpocTeias TeopemMa BIOKESHHUS.
HepasenctBo @puapuxca.

10. I'nnp0epTOBBI MPOCTPAHCTBA.

11. Psager Oypee.

12. IlonHbIE OPTOTOHATBHBIE CUCTEMBI.

13. OpToroHaabHBIC PA3IOKECHHS B THIIHOSPTOBOM IPOCTPAHCTRBE.

14. ®opmyner Octporpaackoro u I'puna.

15. CniexTpanbHble 3aa4n ypaBHeHus Jlammaca

16. YpaBuenue quddy3uu, NpUHIUAT MAKCUMYMA.

17. IlepBas kpaeBas 3a7aya ypaBHEHUS TEIUIONPOBOIHOCTH, €AUHCTBEHHOCTD.
18. Meron @ypbe, CylIeCTBOBAaHUE PEIICHUSI.

19. Crabunu3anus penieHus Ipu HEOrPAaHNUYEHHOM BPEMEHHU.

20. Bropas xpaeBas 3a1a4a ypaBHEHHs TEIUIONPOBOJHOCTH, CYIIECTBOBAHHUE.

©CoNoR~wWNE



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Bropas xpaeBas 3agaya, crabunnsanus.

OO0parHas 3a7a4a TEIIONPOBOJHOCTH, HEKOPPEKTHOCTb.

OOpatHas 3a7a4a TEIIONPOBOJAHOCTH, PETYJIIpU3aLUsL.

["apmonnueckue GyHKIUH.

dyH1aMeHTAIBHOE pellleHe ypaBHeHus Jlamnaca, cBolcTBa.

WuTerpanbHoe npeacTaBieHne QyHKIHH.

["apmonnueckue GpyHKIIH, CBOWCTBA.

Teopema o cpegHeM.

[ToanmpocTpaHCcTBO rapMOHUYECKUX (YHKIIUH, TOJTHASI CUCTEMA TOTSHIIUAIOB.
[ToanpocTpaHcTBO rapMOHUYECKUX QyHKLMH, 1eMMa HoBukoBa.

3anaua Pobena, anropuT™, MOJIHOTA CUCTEMBI.

[ToreHnnana IBOMHOTO €105, TPAHUYHBIE CBOWCTBA, UHTETPAIILHBIA OIIEpaTOp.
MeTto1bl TEeOpUHN NOTEHLIMANA pelieHus 1-0i1 u 2-0i KpaeBbIX 3ajau.
[TomHOTa cucTeMbl anbda u Oerra.

Metox 6a3uCHBIX TOTEHIIMAJIOB.

Buyrtpennsis 3agaun dupuxie u Buytpennss 3anaun Heiimana. AIropuTmsl.
burapmonundeckas 3a1ada, eIMHCTBEHHOCTb, aroput™ MBbII.

Onpenenenre 0000IIEHHONW TPOU3BOIHOM.

Teopema Pucca 06 00miem Bue TUHEHHBIX (PYHKIIHOHAIOB.

BroxeHnne runb0epToBBIX IPOCTPAHCTB.

CrnenctBue u3 Teopemsl Pucca.

Cy1iecTBoOBaHNE U €IMHCTBEHHOCTD peleHus 3agaun Jupuxie ypasHenus Ilyaccona
Knaccugukarus ypaBHEeHUI BTOPOTO MOPSAKA.

YpaBHEHMS XapaKTEPUCTHK.

Knaccugukanus ypaBHeHU BTOPOTo MOpsiIKa.

[TpuBeneHnEe K KAHOHUYECKOMY BHY.

CooTHoIIeHNS Ha XapaKTEepPUCTUKAX.

CeTka XapakTepUCTHK, METOJ XapaKTUPUCTHK

VYpaBHeHU runepOoInYecKoro TUma.

BeiBoj ypaBHEHUI 3BYKOBBIX KojieOaHuil. OCHOBHBIE 3a1a4H.

YpaBHEHUsI 3BYKOBBIX KOJI€OaHU, OCHOBHBIC 3aa4H.

KpaeBble 3a1aun Ha MpuMepe ypaBHEHHUsI MEMOpaHbI.

Meron ®ypse a1 nepBoi KpaeBou 3a/1a4uu.

Bropas kpaeBas 3a1a4a 3ByKOBBIX KoJeOaHUI MeMOpaHsbI.

3aKOH COXpaHEHMsI U TeopeMa €TMHCTBEHHOCTU

4.2.2 [IpumepHbIe OUIETHI K IK3aMEHY

BUJIET Ne 1
1. ITpoctpancTtBa CoboeBa u nmpocTeiiias TeopeMa BIOKEHHUS
2. Kimaccudukanus ypaBHEHHI BTOPOTO MOPSAKA

3aB. kadeapoil MaTeMaTHYeCKUX (M.HN. IpoGoTtenko)
Y KOMITBIOTEPHBIX METO/I0B

BUJIET Ne 2
1. IlepBas kpaeBas 3aj1a4a ypaBHEHMsI TEIJIONPOBOJHOCTH, €IMHCTBEHHOCTD
2. CymecTBOBaHHE U €IMHCTBEHHOCTh perieHus 3anaun Jupuxie ypasuenus [lyaccona

3aB. kadenpoit MaTeMaTHISCKUX (M.JA. IpoboTeHko)
U KOMIIBIOTCPHLIX MCTOI0B



OK3aMEHEI OLCHUBAKOTCA IO CHUCTEMC: HCYIOBJICTBOPUTCIIBHO, YHOOBJICTBOPUTCIIBHO,
X0po1mo, OTJIIMYHO.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IaM U JIUI[AM C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI
NPEOCTABIISCTCS TOTIOJHUTEILHOE BPEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIMIOB U JIUIL C
OTrPaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPHBACTCSI UCTIOIB30BAHUE TEXHUYECKUX
CPEJICTB, HEOOXOJMMBIX UM B CBSI3U C X MHIMBHIYAIbHBIMH 0COOCHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJIsl O0YYAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOILEAypa OICHUBAHUS pE3YyJNbTAaTOB OOyUYeHHsS 10 JAUCHUILUIUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopMau B (GopMax, aJaNTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 370POBbSI M BOCIPUSATHS
uHpopMmanuu:

JUist 1 ¢ HApyIIEeHUSIMH 3PSHHS:

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIbHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).

5.1 OcHoBHas1 1uTEpaTypa:

1. Brnanumupos B.C., XXapunos B.B. YpaBHenus maremMaTnueckoit Gpu3nkH.
[DnexTponHsbIit pecypc] — DnekTpoH. naH. M.: duszmariut, 2000. — 400 c. —
Pexxum noctymna: https://e.lanbook.com/book/2363#book_name

2. Tpenorun B.A. ®yHKITMOHATBHBINA aHATN3. [ DJEKTPOHHBINA pecypc| — DIEKTPOH.
naH. M.: ®uzmatiut, 2007. — 488 c. — Pexxum nocryna:
https://e.lanbook.com/book/59471?cateqory pk=911#book name

3. Onmneiinuk O.A. Jlekuuu 00 ypaBHEHHSIX C YACTHBIMU MPOU3BOIHBIMU. [ DIEKTPOHHBIN
pecypc] — Dnektpon. aad. M.: Jlaboparopust 3nanuit, 2015. — 263 ¢. — Pexum
nocryma: https://e.lanbook.com/book/70703?category_pk=906#book_name

4. Bamapun A.A., Bnagumupos B.C., Kapumosa X.X., Muxaiinos B.I1., Cugopos
10.B., llIa6ynun M.1. COopHUK 33134 110 YpaBHEHUSIM MaTeMaTUYeCKON (PU3UKH.
[DnexTponHsbIi pecypc] — DnexTpoH. naH. M.: ®uszmatiut, 2003. — 288 c. —
Pexxum moctyna: https://e.lanbook.com/book/59314#book _name

21.]'[51 OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHHNA B DJICKTPOHHOM BHUC B 3JI€KTp0HHO-6I/I6JII/IOTC"IHBIX CHUCTEMaAxX.

5.2 Jlono/THUTEJILHAS JINTEpaTypa:

1. Tlerposckuii U.I'. JIekiuu 00 ypaBHEHUSX C YaCTHBIMH ITPOU3BOIHBIMH.
[DnexTpoHHbIN pecypc] — DnekTpoH. aad. M.: @uszmatiut, 2009. — 404 c. —
Pexxum nmocryna: https://e.lanbook.com/book/59551#book _name
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https://e.lanbook.com/book/59471?category_pk=911#book_name
https://e.lanbook.com/book/70703?category_pk=906#book_name
https://e.lanbook.com/book/59314#book_name
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2. Cob6onesa E.C., ®ateeBa .M. 3agaun u ynpaxHeHUs 110 YpaBHEHUAM
MaTeMaTH4ecKor (pU3UKH. [ DIEKTPOHHBIN pecypc] — DIEKTPOH. JIaH.
M.:®uzmatnur, 2012, — 96 c. — Pexum gocryna:
https://e.lanbook.com/book/5295#book_name

3. Tpenorun B.A., Hegocexuna U.C. YpaBHeHHUSs B YACTHBIX TPOU3BOIHBIX.
[DnexTpoHHbIN pecypc] — DnekTpoH. aad. M.: ®usmatiut, 2013. — 228 ¢c. —
Pexxum mocryna: https://e.lanbook.com/book/59744?category pk=3145#book name

3.3. Ilepuoauyeckue u3IaHus:

1. BeruucauTenbHble METOABI U MPOTPAMMUPOBAHUE. DIEKTPOHHBIA HAYUYHBIN KypHAI
HUBIL] MI'Y (Hayuno-ucciienoBaTeIbCKU BBIYMCIUTENBHBIA IEHTP MOCKOBCKOTO
rocyJapcTBEHHOro  yHuBepcutera uMm. M.B.  Jlomonocosa)  http://num-
meth.srcc.msu.ru.

2. Cubupckue »>JEKTPOHHBIC MAaTEeMATHYSCKUE W3BECTHUS, JJICKTPOHHBIA HAYYHBIN
KypHall HHCTUTYTa MaTeMatuku uM. CoboneBa Cubupckoro otaeneHus: Poccuiickoit
akaznemMuu Hayk, http://semr.math.nsc.ru/indexru.html.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHHMKALIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX /IJISI OCBOEHUS TUCHHUILINHBI (MOYJIs1).

1. DnekrpoHHO-OMONIKOTeUHas cucTema M3narenscTBa «Jlanb» http://e.lanbook.com.

2. Cnucok muteparypsl 1o MathCAD. O6pa3oBarenbHbIid MATEMAaTHYSCKHAN CAT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp

3. OOmiepoccuiickuit MaTeMaTHYecKuii mopTai - Www.mathnet.ru;

7. Meroauveckne yKazaHusi AJs1 OOyYAaKOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(mopyasi).

[Io xypcy mnpeaycMOTpeHO MNpOBEACHHUE JIEKIMOHHBIX 3aHSTHI, HAa KOTOPBIX JAETCS
OCHOBHOM TEOPETUUYECKHI MaTepuas, pacCMaTPUBAIOTCS OCHOBHBIE MPUEMBI PEIICHUS 3a7ad U
pelarTcs MpUMEPHI MPAKTUYECKUX 3aad.

Ha naGopaTopHBIX 3aHATHSX CTYIEHTHI, pelIas CEMECTPOBbIE 3aJaHMsl, MPUOOPETaoT
MPaKTUYECKHE HAaBBIKU aHATMTHYECKOTO PEIICHHS YPAaBHEHUH B YACTHBIX TPOU3BOIHBIX ONUPASICh
Ha METO[ d)yp},e W YHUCJICHHOTO PCIICHUA NCIIOJIb3YA aJITOPUTMEBI METO1a 6aSI/ICHI>IX IIOTCHIIMAJIOB
peliiasi OCHOBHBIE KpaeBble 3aJ]aui MaTeMaTUueCKOM (PU3UKHU.

Baxneitimum sTanmoM Kypca SBISIETCS CaMOCTOsITENbHas paboTa MO AUCIUTUIIMHE
«YpaBHEHUSI B YACTHBIX MPOU3BOJHBIX», BO BpeMsA KOTOPOM CTYIEHTHl OCYIIECTBIISIIOT
MpopabOTKy HEOOXOAMMOTO  MaTepuana, WCIONb3YysAd JIMTepaTypy M3 OCHOBHOTO H
JIOTIOJIHUTEIBHOTO CIUCKOB, TOTOBATCA K TEKYIIEMY KOHTPOJIO, H3ydas MpUMEphl 3ajad,
PaCCMOTPCHHBIX Ha JICKIUAX W Ha MPAKTHYCCKUX 3aHATUAX, U 06pa3u51 nmporpamMm 1o TéMam
71ab0paTOPHBIX 3aHATUH (BBIIAIOTCS CTYJACHTAM B SJIEKTPOHHOM BHIIE).

B ocBoeHuM AMCHMIUTMHBI MHBATUIAMHU W JUIAMHA C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOMNBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuara.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHUAYATH3AUA O0YIEHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOYyJaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX NPH OCYHIECTBJICHUU
00pa30BaTeJbLHOI0 NMpouLecca no AMCHUIInHEe (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
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OcBoeHne Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» IPEANOIAraeT TEOPETUUECKOE
U3y4yeHHE OCHOB YpPaBHEHMH B YacCTHBIX IPOU3BOAHBIX U HCIOJIb30BAHUE KOMIIBIOTEPHBIX
TEXHOJIOTHI U ITPOBEJICHUE NPAKTUYECKUX 3aHATUH C UCII0JIb30BAaHUEM KOMIIbIOTEPA.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.
[TakeT kommbrOTEpHOM (cMBONBHOW) anredoper MATHCAD 14,
8.3 IlepeyeHb HH(POPMALUOHHBIX CIPABOYHBIX CHCTEM:

1. Mypamkun B. I'. MHxeHepHbIe M Hay4HBIC pacyeThl B MPOTPAMMHOM KOMILICKCE
MathCAD: yuebHoe mocobme. — Camapa: CI'ACY, 2011. — 84 c. - mocTymHoO:
www.biblioclub.ru — Yausepcurerckas oudimorexka ONLINE.

2. Cmoucok muteparypel mo MathCAD. OOpa3oBaTenbHbIii MaTeMaTHYECKHI CaiT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp.

9. MarepuajabHo-TexHUYecKass 0a3a, HeoOXxoauMmasi JJsli  OCYLIECTBJIEHUS
00pa30BaTe/ILHOIO NMPOLECcCa M0 JUCHHUILINHE (MOLYJIIO)

No Bix pabor MarepuaabHO-TEXHHYECKOE 00eCTIeYeHNE TUCIUITITHHEI
(MoOmyJIsl) ¥ OCHAIIEHHOCTD

1. JlekumonHble 3aHATUS | JICKIIMOHHAS Ay TUTOPHUS

2. JlabopaTopHbie JlabGopaTopusl, yKOMIUIEKTOBaHHAsl KOMIIbIOTEPAMHU IS
3aHATHS paboOTHI CTYJICHTOB M KOMITBIOTEPOM JIJISI TIPETOAaBaTes,

MOJIKJIFOYEHHBIM K HHTEPAKTUBHOM JIOCKE.

3. Texymuii KOHTPOIb, JlaGoparopusi, YKOMILJICKTOBaHHAs! KOMIIBIOTEpaMH ISt
IPOMEXKYTOUHAS paboTHI CTYJICHTOB U KOMIIBIOTEPOM JIJISl TIPETIO1aBaTeNs,
aTTecTanus MOJIKJIFOYEHHBIM K HHTEPAaKTUBHOM JIOCKe.

4. CamocrosiTenbHas JlabopaTopus, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHM IS
pabota paboThI CTYJICHTOB
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