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

1.1 Ilemb OCBOCHUS TUCIUTLIMHEL

LlenstMi OCBOEHHUsSI JUCIUIUIMHBI «YPaBHEHUS B YAaCTHBIX IMPOM3BOJHBIX)» SIBIISIOTCS:
MOJIFOTOBKA B 00JIACTH YPaBHEHUH B YACTHBIX IPOU3BOIHBIX, HAXOSAIIUX PUMEHEHHE B 33]]a9aX
MaTeMaTHYeCKON (H3KMKe, MEXaHHWKe, OWoNoruH, 3Kkojorud. OBiajieHue aHATUTHYCCKUMHU W
BBIYMCIUTEILHBIMA METO/IAMHU PEIICHUS] HA4albHO KPAEBBIX 33]]a4 MAaTEMATHIEeCKON (DU3HUKH.

1.2 3agaun TUCUUTIIAHEL.

OBnazneHne OCHOBHBIMH MOHATUSAMU, UACSIMH U METOJAaMU TE€OPUU YPAaBHEHUN B YaCTHBIX
MIPOU3BOJHBIX; pealr3alisi aAITOPUTMOB METO/a 0a3MCHBIX MOTCHIMATIOB PEIICHUS OCHOBHBIX
HaAyYaJbHO KPACeBBIX 3aJa4 C MCIOJIb30BAHHEM CHUCTEMbI KoMmibioTepHOU anreopsr (MathCAD),
BU3YaIH3aIUs TIOTYICHHBIX PE3YJIbTATOB.

[Tpu ocBOCHMM MHCHIUILIMHBI BhIpaOAThIBACTCS 00IeMaTeMaTHIeCKas KyJIbTypa: YMECHUC
JIOTUYECKH MBICIIHTh, TPOBOJMTH J[OKA3aTEIIbCTBA OCHOBHBIX YTBEPXKICHHM, YCTaHABIUBATH
JIOTUYECKHE CBSA3M MEXKAY IMOHSATUSMHU, MPHUMEHATHh TMOJNyYeHHbIe 3HAHUS [UJIs aHaiu3a
mubdepeHIIManbHbIX ypaBHEHUN B YaCTHBIX NPOU3BOAHBIX U A((EKTHBHO HUX pelIaTh.
[Tomryuaemble 3HaHUA JIeKAaT B OCHOBE MaTEMaTHUYECKOro 00Opa30BaHUS U OMUPAIOTCS Ha 3HAHUS
TUCIUIUIMH: ~ MaTeMaTW4yecKud  aHanu3, anrebpa, nauddepeHuuanbHble  ypaBHEHUS,
GyHKIIMOHAIBHBIA aHaNU3, Teopus (YHKIUN KOMIUIEKCHOTO MEPEMEHHOTO, BBIYHCIUTEIbHBIC
METO/IBI.

1.3 MecTo TuCMILIHHBI (MOYJIs) B CTPYKTYpe 00pa30BaTebHOM MPOrpaMMBbI.

JucuuminHa «YpaBHEHHS B YaCTHBIX MPOW3BOIHBIX» OTHOCHUTCS K BAPUAITMOHHON YacTH
bnoka 1 "{uctununsl (Moaynu)" y4eOHOTO MIaHa.

3HaHMUS U YMEHHUs], TPUOOPETEHHbIE CTYJEHTAMH B PE3yNbTaTe W3YUYCHHs AUCIMILTUHBI,
OyIyT HMCHONB30BAaThCS NPU HW3YYCHHUU OOUIMX U CHEIHATbHBIX KYpCOB, MPHU BBIMOJTHEHUU
KYPCOBBIX PabOT, CBS3aHHBIX C TPUMEHEHUEM KOMITBIOTEPHBIX MTAKETOB MPUKIIATHBIX IIPOTPAMM.

1.4 TlepeueHp IUTAHUPYEMBIX pE3YyJIbTAaTOB OOyUYEHHUS MO AMCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTaTAMU OCBOCHMS 00pa30BaTEIbHOM MPOrpaMMBl.

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00y4aromuxcst KOMIETEHIHH

YpaBHEHUH, TUCKPETHOM
MaTEMAaTHUKH U
MaTeMaTHIeCKOil JIOTHKH,
TEOPUH BEPOSTHOCTEH,
MaTeMaTU4eCcKONH CTaTUCTUKHI
U CIy4alHbIX IIPOLECCOB,
YHCIIEHHBIX METOJIOB,
TEOPETUYECKON MEXAaHUKH B
Oyayueit mpodeccuoHambHOM
JEATeIbHOCTH

No WNupnexc Copepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBL
I r‘{ KOMITET | KOMITETCHIINH (UTH €& o0yyJaronmecs J0JKHBI
| eHIUH YacTH) 3HATh YMeTh BJIaJIeTh

1. OIIK-1 TOTOBHOCTBIO MCIIOJIb30BATh UH(OPMAIIHOHHO- peuarh CIOCOOHOCTHIO
(byH}]aMeHTa.]'leble 3HAHUA B KOMMyHI/IKaL[I/IOHHbIe CTaHAapTHBIC 3a/1a4n pematb
06JIacTH MaTeMaTHIECKOTO TEXHOJIOTHH U npo(eCCHOHANBHON | CTaHAapTHBIE 3a1a4u
aHaNM3a, KOMILIEKCHOTO U OCHOBHBIE JeSATeIbHOCTH Ha npodeccnoHaIbHOR
(YHKIIMOHABHOTO aHAN3a, TpeboBaHus OCHOBE JeSTeTbHOCTH
anreOpsr, A hepeHnanbHON | HHPOPMATHOHHOM WHPOPMAIIIOHHON U
T'COMETPHUH U TOTIOJIOTHH, 6€30MacHOCTH 6ubmorpapuuecKoi
nuddepeHITHaTbHBIX KyJbTYPBI




e WNHunekc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIMHBI
I r_I KOMIIET | KOMIIETCHIIMH (Uu e& 00yJaromuecs: JOIKHbI
| eHuuH YaCTH) 3HATH yMeThb BJIaJeTh
2 OIIK-3 CIIOCOGHOCTBIO K METO/IBI HCIIONB30BATH HaBBIKAMH
OTIpEJICTICHII0 O0MUX GOPM H | MATEMAaTHIECKOTO U | METOJIBI MAaTeMaTHIECKOTO 1
3aKOHOMEPHOCTEH OTIENBHON | ANrOPHTMHYIECKOTO MaTeMaTH9IeCKOT0 H | aJrOPUTMHUYECKOTO
HPEAMETHOH 00IacTr MOJEITHPOBAHHS QITOPUTMHIECKOTO MOJICTTUPOBAHUS [IPH
MOJCIHPOBAHMS P | PEIICHHUH
perLeHnn TEOPETHIECKHUX U
TEOPETUIECKUX H MPUKIAIHBIX 33124
TPUKIAIHBIX 331249
3 TIK-2 CIIOCOGHOCTEIO HCIIOJIB30BaTh | MH(OPMALIHOHHO- pemrats CIIOCOBHOCTBIO
METOJIbl MATEMATHYECKOTO M | KOMMYHHKAIMOHHBIE | CTaHJAPTHBIC 3a[aul | PeIlIaTh
QITOPUTMHIECKOTO TEXHOJIOTHH H npodecCHOHATBEHON | CTaHOapTHBIC 3a1a4u
MOJCIUPOBAHMS [IPH aHAIM3E | OCHOBHBIC JESTeTFHOCTH Ha podeccHoOHATBHON
yIPaBICHYECKUX 3234 B TpeGoBaHus OCHOBE IeSITETBHOCTH
HaYYHO-TEXHHYECKOH cepe, | MHPOPMALUOHHOMN HHPOPMAIIIOHHON U
B 9KOHOMHUKE, OU3HECEe U 0e30MacHOCTH oubmorpaduyeckoit
TYMaHUTapHBIX 00JIACTSAX KYJBTYpPBI
3HaHUH

2. CTpyKTypa u coiep KaHHe TUCIUILINHBI.

2.1 Pacnpenenenue Tpya0EMKOCTH IUCHUIUIMHEI 110 BUIaM padoT.

O6m1ast Tpy10EMKOCTh TUCHUIIIMHBI COCTABIISIET 7 3a4€THbIC €AMHUIIBI (252 yaca, U3 HUX
— 142,5 yaca ayquTOpHOM Harpy3Ku: JIEKHMOHHBIX 68 yacoB, mpakTuueckux 68 yaca; 109,5 yacos
camocTtosiTensHON paboTsl; 6 yacoB KCP), ux pacnpenenenne mo Bugam padoT MPEACTaBICHO B
Tadiuue

Bun yue6HO# paboTh Bcero CemecTpbl
4acoB (gackr)
6-i1 7-i
KonTtakTHas pa6oTa, B TOM YHcJIe:
AyaMTOpHBIE 3aHATHS (BCEro) 136 64 72
3aHATHUS JIEKITMOHHOTO THIIA 68 32 36
3aHATUS CEMUHApPCKOro TUMNa (CEMMHApbI, MPAKTHYECKHUE
3aHSTHSL)
JlaGopaTopHble 3aHATHS 68 32 36

HNnas koHTaKkTHas padoTa:
Kontposs camocrosarensHoit padotsl (KCP) 6 4 2

[Tpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTesbHasi padoTa, B TOM 4HCIe:
[TpopaboTka yaeOHOTo (TEOPETHYECKOr0) MaTepuaa 64,8 39,8 25
IToaroToBka K TeKymeMy KOHTPOJIIO 44,7 447
OO0mast TPy10eMKOCTh Jac. =) 108 144
B TOM 4YHCJie KOHTaKTHAasi 1425 68.2 743
pabora
3a4. e/l 7 3 4

2.2 CTpyKTypa QM CHUIINHBI:
Pacnpenenenue Bu10B y4eOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.
Paznensl nucuuIivHbl, M3ydyaemsbie B 6 1 7 ceMecTpe



KomnuectBo yacos
AynutopHas Brcayur
Ne Haunmenosanue paszaenos Beero ypa60Tpa 55)6};11
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
Hmoeco 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 — camocrosiTenbHast 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.

1 [TpoctpanctBo Jlebera. M3omopdusm, nsomerpus
U BJIOXXEHHE HOPMHUPOBAHHBIX MPOCTPAHCTB.
[TpoctpanctBa CobosnieBa 1 mpocTeiiiias Teopema
BJIO’KEHUSI.

HepasenctBo @puapuxca

Crnexrtpanbhble 3afaun | 'unbp0epToBbI mpocTpaHcTBa. Psnbl ypee.
ITostHBIE OPTOTOHAJIBHBIE CUCTEMBI.
OpToroHaNbHBIE PA3IOKEHHS B THIIHOSPTOBOM
npoctpancTee. opmynsl OcTporpaackoro u
I'puna. CnexTpanbHbIe 3a/1a4M ypaBHEHUS
Jlannaca

VYpasuenue nupdysun  |YpaBHenue nud@y3un, IpUHIKI MaKCHUMyMa.
IlepBast kpaeBast 3a1a4a ypaBHEHUS
TEIUIONPOBOAHOCTH, €TUHCTBEHHOCTh. MeToa
®ypse, cymecTBoBaHue pemmeHus. CTadumn3arms
pEIIeHUs IPY HEOTPaHUYEHHOM BpeMeHH. Bropas
KpaeBas 3ajja4ya ypaBHEHUs TEIUIONIPOBOAHOCTH,
cymecTBoBaHue. Bropas kpaesas 3a1ayda,
crabunuzanus. OOpaTHas 3a1a4ya




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 llepeyeHb y4eOHO-METOAMYECKOT0 OOeceYeHUs IJIl CAMOCTOSATEIbHOH 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 OCHOBHOIO U JIOTIOJIHUTEILHOTO 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
YuCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOXHOCTSIMU 3710poBbs (OB3) nmpenocTasistores
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 ¢ HapyIeHnssMHM OITOPHO-JBUTaTEIbHOTO amnapara:

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

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

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

Jlexumu, 1abopaTopHBIC 3aHIATHS, KOHTPOJIBHBIC PA0OTHI, 324€T M SK3aMEH.

Paz0op mpakTuyecKkux 3a1a4 ¥ IpUMEpOB, MOJCIMPOBAHIE CUTYaLlU, TPUBOASAIINX 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 d3PPEKTHBHOCTH PA3JIMIHBIX AJITOPHTMOB.




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

4. OueHo4YHbIE CPeICTBA IJIS TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM

aTTreCTanmuu.

4.1 ®oH OLIEHOYHBIX CPECTB /ISl POBeIeHNsI TEKYLIEero KOHTPOJIA.

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 reomerpruyeckoe TOJKOBaHHWE MOXHO AaTh KBa3WJIMHEHHOMY YPaBHEHUIO
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 noMomplo, Kakux MpeoOpa3oBaHMl MOXKHO YypaBHEHHE BTOPOrO TMOPSAKa
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 onpeseneHne KOPPEKTHO MOCTABICHHOM 33/1a4i MAaTeMaTUYECKON (PU3UKU.
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 3aBUCHUMOCTH 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 CyLIECTBOBAaTh CTAllMOHAPHOE PEIIEHNE HEOJHOPOIHOTO
YpaBHEHHUSI C HEOJTHOPOAHBIMU IT'PAHUYHBIMU YCIOBUSIMU?

Kaxkas 3amaua Ha3pIBaeTCs XapaKTepUCTUUECKON?

4.1.2 O0pa3ubl HHANBUAYAJIbHBIX 3a1aHU

Homep Bapuanta K 3amaHus ompejensercss HOMEPOM CTYICHTA IO CIHCKY TPYIIIBL
KaxoMy BapHaHTy COOTBETCTBYET KPUBOJIMHEHHBIH TpeyroibHUK Q, ¢ rpanumeit S=S, (cm.

[5], c. 5).

3ananmne Ne 1 (K ). BerurciuTh aHATUTHYECKH M Ha KOMITBIOTEPE (B CHCTEME CHMBOJIBLHOM
anreOpbl) IBOWHOM U KPUBOJIMHEIHBIE MHTETPaJIbl IEPBOTO U BTOPOTO PO

J, :ﬂdxdy, J1:I2ds, J, :Iydx,
Q S

S

10 YKa3aHHBIM KOHTYpaM S =S, ¢ I10JIOKUTENIbHBIM HallpaBJIeHUEM 00X0/1a, 3alMCcaB Ul K01

YacTH KOHTypa S, MapaMeTpUuYecKoe INPEACTaBICHUE U COOTBETCTBYIOILME OIPEACICHHbIE

MHTETpalIbl, yUUTHIBAS HAaNpaBlieHHe 00Xo/a.

3amanue Ne 2 (K ). BerauciuTh 3HaUeHMs KPUBOJIIMHEHHOIO MHTETPaa



o (X, ym):i j%ln((x_xm)z + (y_ ym)z)ds,

S

rae S=S, — yKa3aHHBIM AU KaXJOro BapuaHTa KOHTYp, TOYKH (Xm, ym), m=12,3 -
COOTBETCTBEHHO BHEINIHSS, TPAaHWYHAS W BHYTPEHHSS TOYKU (BBIOpATh CaMOCTOATENBHO),

n=rn (X, y)— BHEIIHSSA ¢IMHUYHAS HOPMaJIh K S .

Bamanume Ne 3. 1) JlokaszaTh, 49TO (YHKIHS In((x_xm)z+(y_ym)z) SIBJISICTCS

rapMOHHUYECKOM mpH (X, y);t(xm, y™ ), a hyHKIHs

B(r,t)= jln((x— ry + (y—t)z)ds

rapmonmdeckas B Q u B oomactu Q' =R*\Q.

2) JokazaTh aCHMOTOTHYECKOE PAaBEHCTBO

,B(r,t):ln((r)2 + (t)z)j ds+o(1),  r?+t> —>oo.
S
3aganue Ne 4 (k). [Toctpouts aHanmuTHueckoe pemenue MerogoM Pypwe npu ¢, =@, =0
u f(x)=0 u npeacraButh Gpopmyssl koddduienToB Dypre 3agaun

u =u,(xt)+f(x), xe(0, te(0T),
u|x:o =9o(1), ulx:1 =p (1),
u|t=0 =H (X) '

Oyukiust Yy =H(X), onpenmensercss ans  Bapuanta K KpPUBOJMHEWHBIMH CTOPOHAMH

TpeyroiabHuka Q, .

3aganue Ne 5 (k). Tloctpouts aHanutuueckoe penieHne Metoqom Oypbe pu ¢, =@, =0

u f(x)=0 unpeacraButs Gpopmynsl koddpduimenToB Oypre 3anaun

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

au

on =¢(X),

x=0

=@, (%),

x=1

ou
on

u|t=0: H(X).

Bapanue Ne 6 (k). s pemrenwii 3amad 4 u 5, Beraucauts N mepBoix Ko3dQuImeHToB

dyppe  h,  HavanpHOH  (yHKIHH y=H(X), noctpouts rpaduku  QyHKIHI
u™(0.3,t), uM(0.51t), 0<t<T (N =5, 10, 20, cpaBHHTH MX Ha OJHOM TpaduKe), TONYIUTH

rpaduxn Gpynxumit Y =H(X), y=u"(x,0) u ounenky Hu N(x,0)—H (X)H ©01)"



3aganme Ne 7 (k). Pemutp 3amauum 4 w5 119 HEOOHOPOJHOTO ypaBHEHHUS
teruonpoBognoctu pu  f (x) =0.5qsin gzx, rae 0=2 ist HEYSTHBIX HOMEPOB U (=4 JIIsl YeTHBIX

HoMepoB K ; moctponts Tpadukn ¢pynxmmit u™ (0.3, t), u™ (0.5, t), t>0; moxyuuts GopMyEl
i ¢, (t).

3aganne Ne 8 (k). OGparnas TemnonpoBoaHocTh. HaiiTh HadanbHOE paclpeiecHHe

V(X,t)|t=O =G(X). Temmeparypbl B CTEpXKHE, €CJIM B MOMEHT BpemeHu 1>0 3amaHo (GUHAIBHOE

pactipenenenue ¢ (X) — ykasanHas Boie GyHkius, V(X,t) — pemieHue 3amauu:

v, (x,t) = Av(x,t)|xeQ , V(xt)

0 =0 VX_ =g(x),
PaccMoTtpeTs MeTO/ mpocTeieil peryisipusaiu, ¢ — Mallblil OJO0XKUTENbHBIN apameTp:
vV, (X, t) = Av(x,t)|xeQ : v(x,t)|6Q =0, SV(x,0)|+Vv(x,T)=g(x)

Jnst nannoro T (7 = 0.1, 0.2) u BeIOpaHHOTO O BBIUUCIHTH Cy (f) , MOXYYUTH pemieHue
00paTHOM 3a/1a4u B BUJI€ KOHEIHOM cyMMbI Dyphe V" (X,t) , OIpeaenuTs NpuOIMKEHHO HCKOMYIO
HavanbHy0 QyHKIHIO V (X,0), 11 Hee MoayduTh pelieHre npsamMon 3agaun U(X,t) ¢ HadalbHbIM

yCIIOBHEM ult_0 =V (X,0), BBMHCIUTH (PHUHATBHYIO IOTPEITHOCTH ||u (x,T)—H (X)|| (01 TIpHU

pa3ubix o u N.

3apanune Ne 9 (k). TToTeHmam mpocToro ciost

RX) = [, @' OE(x —y)dS,,
PUHUMAIOIINI TIOCTOSIHHBIE 3HAYCHUSI Ha TPAHHUIIE
R(x)|s = Rg = const,

Ha3pIBaeTCsl ToTeHImaioM Pobena, a ¢* W Rg — IUIOTHOCTBIO M KOHCTaHTOW PoOena
COOTBETCTBEHHO. [l 3amaHHON KpHBOH S HalWTH IUIOTHOCTH ° M KOHCTaHTy Rg PoOena.
Hcnonb3ys MeTo]] 0a3MCHBIX TOTEHIIUAJIOB.

Bapanne Ne 10 (k). st kpaesoit 3aqaun Heiimana aust ypasaenust [Tyaccona
AV Y)|, = F(xY), , (xy)eD,

M o
on|

B obmact D = (0, 7)x(0,7) BbuHCIUTH KOXPPHUIUEHTHI V,, pa3noxeHus pemenus V(X,Y) 1o
OPTOHOPMHUPOBAHHOM cucteMe @, (X, Y) U MOIYYUTh aHATUTHYECKOE pelieHue (B BUIC psiaa), Te

f(x,y) =H(x)cos(2y) ans HeueTHbix BapuantoB K u f (X, y)=sin xH(y) mis 4eTHbIX BapuaHTOB
k; ¢ynxums H(X) mis Bapmanta K ompenensiercss cropoHamu S2, S3 KpUBOJHHEHHOTO
Tpeyrombuuka Q, . IlpenctaButh rpaduk mosepxHoctH V' (X,Y); rpaduku AV"(X,y) u



BBIUUCIUTh  morpemHocts  &(N) = (ﬂ (AvM (x, y)— f (X, y))zdxdy)}/2 ;  mms n k=01, ..7
D

IpeACTaBUTh TaOIUIy KOdpdUIMeHToB V,, . McronszoBats Metoa Oypbe (METO pa3iioKeHHs 110

coOCTBeHHBIM  (yHKIUsAM omnepatopa Jlamiaca o00pa3yrolIMMH — TOJIHYIO CHCTEMY B
noanpoctpanctse LS (D), oproronansiom enunmte, L, (D) ={}®LS(D)):

[2 [2
¢n0(x’ y) =,/—C0sSnNX, @y (X, y) =,|—cosk Y,
T T
2

o (X, y)=—cosnxcosky, n k=1 2,..
T

3apmanue Ne 11 (k). Pemmmts gmcieHHO BHYTPEHHIO 3amady JUpuxie Ui ypaBHEHUsI
Jlamtaca

Au(x,y)l, =0, (x,y)€Q,

uly =g(xy),

ucnone3yst  cucremy ¢ynkmmid o', m=L1..,N; e Q=Q, 0Q =S=S1US2US3,
g(x,y)=M mpu (Xx,y)eS . IpencraButs muaum ypoBHs (yHKIHE U (X,Y); BBIYHCIUTH

norpemHocTs O ( N):Hg —uNHS mns pasHeix N. BelUuciuTh MHTErpan mo S OT HOpMalbHOM
npomssoauoit U™ (X, ).

Bapanne Ne 12 (k). PemmTh 4YHCICHHO KpaeByl 3a1ady sl OMTapMOHHUYECKOTO
ypaBHEHUS

A W(X, y)‘Q =0, (x,¥)eQ,

oW
\N|S = a(X, y)! % =b(X, y) )

S

-1L(x,y)es,, 0,(x,y) €S,
rae a(x,y)=<0,(x,y)€S,, ub(x,y)=41(x,y)€S,,
1, (x,y)eS,, 0, (x,y) €S,.

[IpencTaBuTh: GOPMYITHPOBKY 3a1auH, MpeAcTaBlIeHHE pemeHus W(X, Y), rpaduk JIHHANA YpOBHS

dynkmu W(X,Y), TOrpenHocTh 5(N)=Hg—WN

o Ta0JIMIy BBIYMCIEHHBIX KO3(POUIMEHTOB

(busnueckas unTepnperanus: ecau W(X,Y) — GyHKIUU TOKa, TO BEPIIMHBI TPEYrOJIbHUKA — 3TO
TOYEYHbIE UICTOYHUKHU U CTOKH).

3amanne Ne 13 (k). PemmuTp 4YMCICHHO KpaeByKH 3aaady Aasi OMTapMOHHUYECKOTO
ypaBHenus npu yeaosun a(X,y) =0, b(x,y) =@ (X,y), rie ¢ (X,Y)—IIOTHOCTh IOTEHIHANA

PoGena s S . Pemenne W(X, Y) — coOCTBEHHBIH (PEry/IspHBIi) BUXPh 001aCTH.

3ananune Ne 14 (k). Ins mwomepos k=1 2,..., 12 pemuts 3amauy



utt:uxx(xit)_'_f(x); XE(O,]Z'), te(O’T),
u|x:0 - ¢O(t) ! UlX:ﬂ =¢1(t)!

ul_ =u’(0), ou =u'(x),
t=0 ant:()

@, (t) = ¢, (t) =0, pasnoxennem GyHKIHI 10 CHHYcaM KpaTHBIX AyT (ipu 3Tom @, (t)=0). s
HomepoB k=1,2,..,6 Bare U°(X)=H(X), xe(0,1), u’(x)=0, xe(L,z); u'(x)=0. Jns
HomepoB k=7,...,12 — u®(x) =0, u'(x) =H(x), x€(0,2), u*(x)=0, xe (L, 7). Pynkuus H (X)
xe(0,1), ompenmensercss KpPHBOJIMHEHHBIMH CTOpOHaMH TpeyroabHumka Q,. 3amucats B
AHAJMTHYECKOM BHJIE perreHue 3aaaun MetogaoM Pypee mpu f (X) =0; BeimucaTs GopMysib 1ist
K03 PHUIIHEHTOB b,(t): b(t)=—n’b, (t), b/ (0)=u?’, b/ (0)=u:. Bribpatb N ISt

N 2
NpUOJIMKEHHOTO  PELICHHUS uM(x,t) = b (t).[=sinnx, mnocTpouts TrpaduKU KLU
h n P rp YH
1

2 2
u(x;, t), t>0, ana Hexotopwix X;, Tpaduku QyHkuui H(ux(x,t)) H(OY”), H(ut(x,t)) H(O’”)I/I 1754

cymmbl. Crienath «anuMmariiuio» rpagpukos U(X, ph), xe(0,7), p=1, 2, ..., Ipxu HEKOTOPOM MaJIOM
h.

Baganme Ne 15 (k). Pemuts 9Ty 3a71a4y U1t HEOAHOPOAHOTO YPABHEHHUS

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

npu f(xX)=0.5qsingzx, roe =2 I HEYETHBIX HOMEPOB M (=4 Ui YETHBIX HOMEPOB K ;
noctpoutb rpaduku Gyrkmuit U(0.3,t), u(0.5), t>0.3ameuyanue. 3amMeHoO UCKOMOI QyHKIMH
MOYKHO TIEpEHTH K 33]1aue C OJTHOPOIHBIM YPaBHCHUEM.

Z[J'ISI MOJIYUYCHUA 3auéra CTYACHT MOOJIKCH BBIIIOJIHUTE W CHAATh MPCHOAAaBaATCIIIO
MOJIYYCHHBIC MMPAKTUUCCKHUE CEMCCTPOBELIC 3a/IaHUA.

4.2 ®oHJ OLIEeHOYHBIX CPE/ICTB /sl MPOBeAeHUsI IPOMEKYTOYHOH aTTecTAUM
4.2.1 IlpumepHbIii NepeYeHb BONIPOCOB K IK3aMEHY

OcHoBHbI€ (QYHKIIMOHATIBHBIE TPOCTPAHCTBA.
3aMbIKaHUE MHOYKECTBA.
Jluneiinpie MHOTOOOpa3Hsl INIOTHBIE B HOPMHUPOBAHHOM MPOCTPAHCTRE.
banaxoBo nmpocTpaHCcTBO.
ITonoaHeHNE HOPMHUPOBAHHOTO IIPOCTPAHCTBA.
[TpocTtpancTtBo Jlebera.
N3omopdusm, n30MeTpus U BIOKEHHE HOPMUPOBAHHBIX IPOCTPAHCTB.
ITpoctpanctBa CoboseBa 1 mpocTeias TeopeMa BIOKEHUS.
HepasencrBo ®punpuxca.

. 'nnp6epToBBI IPOCTPAHCTBA.

. Panpr @ypee.

. ITostHBIE OPTOTOHAJIBHBIE CHCTEMBI.

. OpToroHanbHbIE Pa3JIOKEHHs B THILOEPTOBOM ITPOCTPAHCTBE.

. ®opmyisl Octporpaackoro u ['puHa.

. CriextpanbHble 3a1aun ypaBHeHus Jlamnaca

LCoNoORWDNE

Nl ol
OO WNREO



16. YpaBuenue nuddy3uu, NpUHIUAT MAKCUMYMA.

17. IlepBas kpaeBas 3a7iaua ypaBHEHUS TEIIONPOBOIHOCTH, €AMHCTBEHHOCTD.
18. Meron @ypbe, CylIecTBOBaHHUE PEIICHUSI.

19. Crabunu3anus penieHus Ipu HEOrPAaHUUYCHHOM BPEMEHHU.

20. Bropas xpaeBas 3a1a4a ypaBHEHHs TEIUIONPOBOJHOCTH, CYIIIECTBOBAHHUE.

21. Bropas kpaeBas 3a/1aua, CTaOMIIM3aIH.

22. OOparHas 3a/1a4a TeIIONPOBOIHOCTH, HEKOPPEKTHOCTD.

23. OOparHas 3a/1a4a TeIIONPOBOJHOCTH, PErYISIpU3alIUsL.

24. 'apmonuueckre GyHKIUH.

25. dynnaMeHTanbHOE penieHne ypapHenus Jlamaca, cBoiicTsa.

26. nTerpanbpHOE npencTaBieHne yHKIHH.

27. 'apmonnveckre (HyHKIIMH, CBOMCTBA.

28. Teopema o cpeHEM.

29. TloanmpocTpaHCTBO rapMOHUYECKUX (DYHKIIUH, TOTHAS CUCTEMA MTOTEHIUAIIOB.
30. ITognpocTpancTBO rapMoHndeckux GpyHKIUM, ieMma HoBrukoBa.

31. 3amaua PoGena, anropuT™, MOJTHOTA CHCTEMBI.

32. IloreHmuana JBOWHOTO CJIOs, TPAHHMYHBIC CBOMCTBA, MHTETPATBHBIN OIepaTop.
33. Metoabl TeopuH MOTEHIIMANA perieHust 1-oi u 2-0i KpaeBbIX 3a/1a4.

34. TlonHoTa cucteMsl anb(da u oerra.

35. Meroj1 0a3uCHBIX TOTEHIINAIIOB.

36. Bayrpennsis 3anaun upuxie u Bayrpennss 3agaun Heiimana. AnropuTMsl.
37. burapmonuveckas 3ajiada, e IMHCTBEHHOCTh, aroput™ MBII.

38. Ompenenenue 0600MICHHOM TPON3BOTHOM.

39. Teopema Pucca 00 oOmiem Buie TMHEWHBIX (QYHKIIMOHAIIOB.

40. Brio>xeHre THIILOEPTOBBIX MPOCTPAHCTB.

41. CnencrBue u3 Teopemsl Pucca.

42. CymiecTBOBaHUE M €IMHCTBEHHOCTH pemmeHus 3anaun Jupuxie ypasHenus [lyaccona
43. Knaccudukanuus ypaBHeHUH BTOPOTO MOPSIKA.

44. YpaBHEHUs XapaKTEPUCTHUK.

45, Knaccudukanus ypaBHEHUH BTOPOTO MOPSIKA.

46. [IpuBeneHne K KAHOHUYECKOMY BU]TY.

47. COOTHOILIEHHSI HA XapaKTEPUCTUKAX.

48. CeTka XapaKTEpUCTHK, METO/ XapaKTUPUCTHK

49. YpaBHeHuUll runepooInYecKoro TUIa.

50. BeiBoJ1 ypaBHEHUI 3BYKOBBIX KoJieOaHuil. OCHOBHBIC 331a4H.

51. YpaBHeHus 3ByKOBbIX KOJIeOaHUH, OCHOBHBIE 33J1auu.

52. KpaeBble 3a1a4un Ha pUMeEpe YpaBHEHUSI MEMOpaHBI.

53. Metox @ypbe 11 IepBOil KpaeBoi 3a1auu.

54. Bropas kpaeBast 3a/1a4a 3ByKOBBIX K0JIeOaHUI MeMOpaHBbI.

55. 3aKoH coxpaHEeHHUs U TeopeMa eMHCTBEHHOCTH

4.2.2 IlpumepHbIe OMIETHI K IK3aMeHY

BWJIET Ne 1
1. ITpoctpanctBa CoboneBa 1 MpoCTEHIIas TeOpeMa BIOKCHUS
2. Knaccudukanys ypaBHEHUH BTOPOTO MOPSIIKA

3aB. Kadeapoii MaTeMaTHIECKUX (M.H. IpoGoTeHko)
Y KOMIIBIOTEPHBIX METO/IOB

BWIET Ne 2



1. IlepBas kpaeBas 3aj1a4a ypaBHEHMsI TEMJIONPOBOJHOCTH, €IMHCTBEHHOCTD
2. CymiecTBOBaHUE M €IMHCTBEHHOCTD peieHus 3aaauu Jupuxie ypaaenus [lyaccona

3aB. kadenpoit MaTeMaTHIECKUX (M.JA. [IpoboTeHko)
¥ KOMIIBIOTEPHBIX METOJIOB

OK3aMeHBl OIICHUBAIOTCS II0 CHCTEME: HEYAOBJICTBOPUTECIBHO, YAOBJICTBOPUTCIBHO,
XOopomo, OTIIUYHO.

O1neHOYHBIC CpENCTBA Ui MHBAJIMJIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEHIOUPAIOTCS C YUETOM X WHAMBUIYATbHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAJIM/IAM | JIUT]AM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOMIOJHUTEIHFHOE BPEMS /7Sl TIOATOTOBKU OTBETA HA SK3aMEHE;

— MU TPOBEIICHUH TIPOLICAYPHI OIICHUBAHUS PE3YyIbTATOB O0yUCHHsI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IIPEAYCMATPUBAETCS UCTIOIB30BAHNE TEXHUYECKUX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U WHBAIWIOB TIPOIEypa OICHUBAHUS PE3YJIbTaTOB OOydYeHHsI [0 JUCHUILUIUHE MOXET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLNK:

JlJ1st TU1 ¢ HApYIICHUSIMH 3PCHHUS

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronuxcs.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JTUTepaTypbl, HeOOXOAMMOM 115
OCBOCHHUS TMCHMILUINHBI (MOIYJIs1).

5.1 OcHoBHas JiuTEpaTypa:

1. Bunagumupos B.C., XKapunos B.B. YpaBHenus matemaruueckoil pu3nKu.
[DnekTpoHHbIH pecypc] — OnektpoH. aad. M.: ®usmaraut, 2000. — 400 c. —
Pexxum moctyna: https://e.lanbook.com/book/2363#book_name

2. Tpenorun B.A. OyHKIIMOHATBHBIN aHAIU3. [ DTIEKTPOHHBINA pecypc| — DIEKTPOH.
nad. M.: ®usmatimt, 2007. — 488 c. — Pexum nocryma:
https://e.lanbook.com/book/59471?category pk=911#book name

3. Oumnetinuk O.A. Jleknun 00 ypaBHEHUSX ¢ YACTHBIMH IPOW3BOTHBIMHE. [ DJIEKTPOHHBIH
pecypc] — DnektpoH. aan. M.: Jlaboparopus 3Hanwmii, 2015. — 263 ¢. — Pexum
noctyma: 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., llabynna M.M. CoopHUK 33124 110 YpPaBHCHHSIM MaTEMaTHIECKON (HU3UKH.
[DnexkTpoHHbI pecypc] — DnektpoH. aad. M.: ®usmarnut, 2003. — 288 c. —
Pexxum moctyma: https://e.lanbook.com/book/59314#book _name
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I[HH OCBOCHU JUCHUIIIIMHBI HHBAJIMAAMU U JIMITAMH C OTrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHU/IC B 3J'ICKTpOHHO-6I/I6J'II/IOTCLIHBIX CHUCTEMaAX.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. TlerpoBckuii N.I'. JIekiuu 00 ypaBHEHUSAX ¢ YACTHBIMHU POU3BOIHBIMH.
[DnexTpoHHbIN pecypc] — DnekTpoH. aad. M.: @usmatiaut, 2009. — 404 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/59551#book _name

2. Coo6onesa E.C., ®ateeBa .M. 3agaun u ynpaxHeHHS 110 YpaBHEHUSM
MaTeMaTHYECKON PU3UKH. [ DICKTPOHHBIN pecypc| — DICKTPOH. J1aH.
M.:®uzmatiut, 2012, — 96 ¢. — Pexum nocryna:
https://e.lanbook.com/book/5295#book_name

3. Tpenorun B.A., Henocexuna N.C. YpaBHEHUSs B YaCTHBIX MTPOU3BOIHBIX.
[DnexTpoHHbIi pecypc] — Dnektpon. gaH. M.: ®usmarnut, 2013. — 228 ¢. —
Pesxxum noctyna: https://e.lanbook.com/book/597447category pk=3145#book name

5.3. Illepuoauyeckue u3IaHusl:

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTepHEeT», HEOOXOAMMBIX /1JI5l OCBOEHHS TUCHUILIUHBI (MOTYJIst).

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

2. Cnucok mureparypsl mo MathCAD. O6pa3oBareinbHbIid MATEMATHYSCKHNA CAUT:
http://www.exponenta.ru/soft/mathcad/mathcad book.asp

3. OO1epoccuiicKkuit MaTeMaTndecKuii mopTai - Www.mathnet.ru;

7. MeToauyeckne yKa3aHusi s OOyYalOMIMXCH IO OCBOEHHMI0 TUCHMILIMHBI
(Mmonmyais).

[To xypcy mpeaycMOTpeHO MpOBEACHUE JICKIIMOHHBIX 3aHSITHH, Ha KOTOPBIX JAETCS
OCHOBHOM TEOPETUUYECKHI MaTepuai, pacCMaTpHUBAIOTCS OCHOBHBIE MPUEMBI pElICHUs 3a7ad U
pemarTcs MpUMEphl MPAKTHYECKUX 3a7a4.

Ha maGopaTopHBIX 3aHSATHSX CTYIEHTHI, pelas CEeMECTPOBbIE 3aJaHMs, MPUOOPETaroT
MPaKTUYECKHE HABBIKM MMPUMEHEHHUS KOMITBIOTEPHBIX MAKETOB, HAMMMCAHUS U OTIAIKU MIPOTPaMM,
MPOrPaMMHOM peanu3aiyy aJropuTMOB KOMIBIOTEPHON TpaduKH.

Baxneifimum 3TanmoM Kypca SBISIETCS CaMOCTOsITENbHas paboTa 1Mo AUCIUTUIIMHE
«YpaBHEHUSI B YACTHBIX MPOU3BOJHBIX», BO BpeMsA KOTOPOM CTYJIEHTHl OCYIIECTBIISIIOT
npopaboTKy HEOOXOAMMOro MaTepuaya, WCIONb3yd JINTEpaTypy U3 OCHOBHOTO U
JIOTIOJIHUTEIBHOTO CIUCKOB, TOTOBATCS K TEKYIIEMY KOHTPOJIO, H3ydash NIpHUMEpbl 3ajad,
PACCMOTPEHHBIX Ha JICKIUSAX M Ha MPAKTHYECKUX 3aHATHUSAX, U O0pa3Ibl MPOTpaMM IO TeMaM
71ab0paTOPHBIX 3aHATUHN (BBIIAIOTCS CTYJACHTAM B SJIEKTPOHHOM BHIE).

B ocBoeHuM IMCHUIUIMHBI MHBATUAAMM U JUIAMH C OIPAaHUYEHHBIMH BO3MOKHOCTSMH
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaHI)HBIe KOHCYJIbTalUM 110 MPCIMETY SABJIIOTCA BaXHBIM (i)aKTOpOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3AUU OOYUYEHHS U YCTaHOBJIEHUIO BOCIUTATEIHHOTO KOHTAKTa
MCXKAYy MnOperoaaBaTcjiceM U 06yqa}oancsl HHBAJIMJIOM WA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTSMHU 310POBbA.

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbHOI0 NMPOLEcca Mo AUCHUILIHHE (MOYJII0).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
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OcBoeHne Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» IPEANOJIAraeT TEOPETUUECKOE

U3y4eHHE KOMITBIOTEPHBIX TEXHOJIOTUH U MPOBEJCHNUE MMPAKTHYSCKUX 3aHITUH C HCITOJIb30BAaHHEM
KOMITbIOTEPA.

8.2 IlepeyeHb HEOOXOAMMOTI0 NIPOrPAMMHOI0 O0ecIieYeHusl.
[Taker kommbroTepHOH (cMBOIBHOM) anreoper MATHCAD 14.
8.3 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:

Mypawkun B. I'. VMHeHepHble M HaydHBIE pacyeTbl B IMPOrPaMMHOM KOMILIEKCE
MathCAD: yue6Hnoe mocobme. — Camapa: CI'ACY, 2011. — 84 c. - nmocTymHO:
www.biblioclub.ru — Yausepcurerckas 6ubnmorexka ONLINE.

Cmucox nureparypsl mo MathCAD. OO6pa3oBaTenbHblii MaTeMaTHYECKH CailT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

9. MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ 6338, Heo0XoauMan AJIdA OCYIECTBJICHUSA

00pa30BaTe/ILHOIO NMPOLECCa MO JUCHHUILINHE (MOLYJIIO)

No Bix pabor MarepuaabHO-TEXHHYECKOE 00eCTIeYeHNE TUCIUITITHHEI
(MomyJIsl) M OCHAIIEHHOCTD

1. JlekumonHble 3aHATUS | JICKIIMOHHAS Ay TUTOPHUS

2. JlabopaTopHbie JlabGopaTopusi, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHU IS
3aHATHS paboOTHI CTYJICHTOB M KOMITBIOTEPOM JIJISl ITPETIoiaBaTels,

MOJIKJIFOYEHHBIM K HHTEPAKTUBHOM JIOCKE.

3. Texyuuii KOHTPOIIb, JlaGoparopusi, yKOMIIJIEKTOBaHHAsI KOMITbIOTEpaMH JIJIs
POMEKYTOUHAS paboTHI CTYJICHTOB U KOMITBIOTEPOM JIJISl TIPETIOIaBaTeNs,
aTTecTanus MOJIKJIFOYEHHBIM K HHTEPAaKTUBHOM JIOCKe.

4. CamocrosiTenbHas JlabGopaTopus, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHM IS
pabota paboThI CTYJICHTOB
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