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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 YPAaBHEHHH B YaCTHBIX IIPOU3BOIHBIX, HAXOISIIUX IPUMEHEHHE B 3a/1a9ax
MaTeMaTHYeCKON (H3KKe, MEXaHWKe, OWoJIorud, SKonoruu. OBJIaJcHUE aHATUTHYCCKUMH U
BBIYMCIUTEILHBIMA METO/IAMHU PEIICHUS] HA4albHO KPAEBBIX 33]]a4 MAaTEMATHIEeCKON (DU3HUKH.

1.2 3agaun TUCUUTIIAHEL.

OByaseHne OCHOBHBIMH MOHATUSAMU, UACSIMH U METOAAMH TEOPUH YPABHEHHUM B YaCTHBIX
MIPOU3BOJHBIX; pealr3alsl arOPUTMOB METO/1a 0a3WMCHBIX TMOTEHIIMAIOB PEIICHUS OCHOBHBIX
HaAyYaJbHO KPACeBBIX 3aJa4 C MCIOJIb30BAHHEM CHUCTEMbI KoMmibioTepHOU anreopsr (MathCAD),
BU3YaIH3aIUs TIOTYICHHBIX PE3YJIbTATOB.

[Ipu ocBOCHMM AMCHIUILIMHBI BRIpAOATHIBACTCS OOIeMaTeMaTHIecKast KyJabTypa: YMEHHE
JIOTUYECKH MBICIIHTh, TPOBOJMTH J[OKA3aTEIbCTBA OCHOBHBIX YTBEPXKICHHM, YCTaHABIUBATH
JIOTUYECKHE CBSA3M MEXKAY IMOHSATUSMHU, MPHUMEHATHh TMOJNyYeHHbIe 3HAHUS [UJIs aHaiu3a
mubdepeHIIManbHbIX ypaBHEHUN B YaCTHBIX NPOU3BOAHBIX U A((EKTHBHO HUX pelIaTh.
[Tomryuaemble 3HaHUA JIEKAT B OCHOBE MaTeMAaTUYECKOTO 0Opa30BaHUs M OMUPAIOTCS HA 3HAHUS
TUCIUIUIMH: ~ MaTeMaTW4yecKud  aHanu3, anrebpa, nauddepeHuuanbHble  ypaBHEHUS,
GyHKIIMOHAIBHBIA aHaNU3, Teopus (YHKIUN KOMIUIEKCHOTO MEPEMEHHOTO, BBIYHCIUTEIbHBIC
METO/IBI.

1.3 Mecto muctMIuIHbl (MOY/Is) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMBI.

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

3HaHUA ¥ YMEHUSA, PUOOPETEHHBIE CTYJACHTAMU B PE3YNIbTaTe W3YUYCHHS AUCLMILIUHBI,
OyAyT HCHOJB30BAThCSA TMPU HM3YYCHUU OOIMX M CIHEIHAIbHBIX KYpPCOB, TPU BBINOJHCHUU
KYPCOBBIX PabOT, CBS3aHHBIX C TPUMEHEHUEM KOMITBIOTEPHBIX MTAKETOB MPUKIIATHBIX IIPOTPAMM.

1.4 TlepeueHp IUTAHUPYEMBIX pE3YyJIbTAaTOB OOyUYEHHUS MO AMCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTaTaMH OCBOSHHsSI 00pa30BaTEIbHOM MPOrpaMMBl.

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

No WNupnexc Conepxanue B pesynbrare u3ydeHus: yaeOHONW AUCHUIUINHBI
I r’[ KOMIIET | KOMIIETCHIINH (UITU €& 00yyJaronmecs J0JKHbI
| eHuuH 4acTH) 3HATh YMeTh BJIA/IETH

1. OIlK-1 TOTOBHOCTBIO UCIIOJIL30BaTh HHPOPMAIMOHHO- pewars CIOCOOHOCTBIO
(yHIaMeHTaIbHbIE 3HAHUA B | KOMMYHHMKAIIMOHHBIE | CTaHAAPTHBIE 331a4i | pelaTh
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

YpaBHEHUH, TUCKPETHOM
MaTEMAaTHUKH U
MaTeMaTU4eCKOM JIOTUKH,
TEOPUU BEPOSITHOCTEH,
MaTeMaTUYeCKON CTaTUCTUKHU
U CITy4yalHBIX MTPOLECCOB,
YHUCJIICHHBIX METO10B,
TEOPETUUECKON MEXaHUKH B
Oynymeit npodeccuoHanbHOI
JIeSITETIbHOCTH




e WNHunekc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIMHBI
I 1; KOMIIET | KOMIIETEHIIMH (Uu €& 00yJaromuecs: JOIKHBI
| eHuuH YaCTH) 3HATH yMeThb BJIaJeTh
2 OIIK-3 CIIOCOOHOCTBIO K METO/IbI HCIOJIb30BATh HaBbIKaMH
OIpEACICHUIO O6IJ_II/IX (1)OpM u MaATCMAaTHYCCKOI'O U MCTObI MATEMaTH4YCCKOIo 1
SaKOHOMepHOCTeﬁ OTL[eJ'H;HOﬁ AITOPUTMHUYICCKOTI'O MaATCMAaTHYCCKOI'O 1 AJITOPUTMHUYIECKOT'O
npeaMeTHOH o0nacTu MOJIETUPOBAHUS aITOPUTMHUECKOTO MOJETUPOBAHUS IIPU
MOJIEJIMPOBAHUS IPU | pEIICHUU
pelieHuu TEOPETUUECKUX U
TECOPETUYECKUX U NPUKIAAHBIX 3a1a4
TMPpUKJIAJHBIX 3a0a4
3 T1IK-2 CIIOCOOHOCTBIO MCIONB30BaTh | HH()OPMAIMOHHO- pemars CIOCOOHOCTBIO
MCTOJbI MATCMATHUYCCKOI'O KOMMYHUKallUOHHBIE CTaHJAapTHBIC 3a/la4n peumartb
NTOPUTMHUECKOTO TEXHOJIOTUU U npodecCHOHATBHOM CTaHapTHBIE 331a4u
MOJIEJIMPOBAHUS NIPY aHATIN3€ | OCHOBHBIE JIEeATENILHOCTU Ha npo¢ecCuOHATBEHON
YHOpaBJICHYECKUX 3a1a4 B Tpe6OBaHI/I$I OCHOBC JCATCIIBHOCTH
Hay4YHO-TEXHUYECKOH cdepe, | MHPOPMALUOHHOMN HHPOPMAIIIOHHOH U
B 9KOHOMUKE, OU3HECE U 0e30MacHOCTH oubmorpaduyeckoit
TYMaHHTapHBIX 001acTsIX KYJIbTYpBI
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 Harpy3KH: JICKUMOHHBIX 68 yacoB, npakTuueckux 68 yaca; 109,5 yacos
camocTtosiTensHON paboTsl; 6 yacoB KCP), ux pacnpenenenne mo Bugam padoT MPEACTaBICHO B
Tadiuue

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (gacel)
6-i1 7-i
KonTtakTHas pa6oTa, B TOM YHcJIe:
AyIuTOpHBIE 3aHATHS (BCEro) 136 64 72
3aHsATHUS JIEKITIMOHHOTO THIIA 68 32 36
3aHATUS CEMUHApPCKOro TUMNa (CEMMHApbI, MPAKTHYECKHUE
3aHSTHSL)
JlaGopaTopHble 3aHATHS 68 32 36

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

[Tpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTesabHasi padoTa, B TOM 4HCIe:
[TpopaboTka y4eOHOro (TeOPEeTUIECKOro) MaTepuaa 64,8 39,8 25
ITonroroBKa K TeKyIeMy KOHTPOJIIO 44,7 44,7
O01as Tpy10eMKOCTh yac. =) 108 144
B TOM HHCIe KOHTAKTHAA | 4/, o 68.2 743
pabora
3a4. e/l 7 3 4

2.2 CTpyKTypa AUCHUILIMHBI:
Pacrnipenenennie Bu10B yueOHOI paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIHUILTHHBL.
Paznensl nucuuIivHbl, n3ydyaemsie B 6 1 7 ceMecTpe



KomnuectBo yacos
AynuTopHas Breayaut
Ne Haunmenosanue paszaenos Bcero ypa60T21 55)6}31
J | TI3 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 pelIeHNE 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.

®opma
No | HaumeHnoBaHue pasjeina Coneprxanue pasjaena TEKYILETO
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 mpocTeiiias Teopema
BJIO’KEHUSI.

HepasenctBo @puapuxca

Crnexrtpanbhble 3a7aun | 'unb0epToBbI IpocTpaHcTBa. Psinbl 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, cymecTBoBanue pemmeHus. CTadumu3ams
pelieHus Ipu HeorpaHUUYEHHOM BpeMeHH. Bropas
KpaeBas 3aJja4ya ypaBHEHUs TEIUIONPOBOAHOCTH,
cyliecTBoBaHue. Bropas kpaeBas 3aaya,
crabunuzanus. ObpaTHas 3a1a4ya




TEIIONPOBOAHOCTH, HEKOPPEKTHOCTH. OOpaTHas
3a/laya TeIUIONPOBOIHOCTH, PETYIIpU3aIus

["apmonnueckue dyHaaMeHTaIbHOE peleHue ypasHeHus Jlamnaca,
byHKIMIH cBorcTBa. MHTErpajlbHOE IIPEACTABICHUE
¢ynkuuu. ["'apmonnyeckue GyHKINU, CBOMCTBA.
Teopema o cpennem. IlognpocrpancTso
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 CBOICTBA, MHTETPAJIbHBINA Oreparop. MeToasl
TEOpUU 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. burapmonunueckas 3agaya,
€IMHCTBEHHOCTH, anroput™ MBII

O6o6mmenHoe pemeane | [Ipyroe onpeneneHue 0000IIEHHON MPOU3BOTHOM.
Teopema Pucca 06 o01ieM BuIe THHEHHBIX
¢dbyHKuMoHaI0B. Broxkenue ruinb0epTOBBIX
npoctpancTB. CieacTBue U3 TeopeMsl Pucca.
Cy1iecTBOBaHNE U €IUHCTBEHHOCTD PEIICHUS
3anauun upuxie ypaBaenus Ilyaccona

Knaccudukanus VYpaBHeHus xapakrepuctuk. Knaccudukanus
ypaBHEHU BTOPOIO ypaBHEHMI BToporo nopsjaka. Ilpuseaenue 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 KOJeOaHU MeMOpaHbl. 3aKOH
COXPaHEHHUs U TEOpPEMA €IUHCTBEHHOCTH

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

BrlunciieHre KpUuBOJIMHENHOTO HHTETrpajla IEPBOro U BTOPOTO PojIa

JIP

Brrunciaenue KpHBOHHHef/'IHBIX HWHTCI'PAJIOB CIICUAJILHOTO BUIIA

JIP

Brruncienne 1BOWHOTO HHTETpaJIa 10 3aJaHHOI 001acTH

JIP

BIWIN|F

WHTerpanbHOE peIcTaBICHUE 3aJaHHON (DYHKITIH

JIP




5 |OproroHanpHbIe BUCTEMBI. Paznoxenue B psajg Oypre 3a1aHHON QYHKIHH JIP
6 |[IpencraBieHue penieHNe ypaBHEHHS TEIIONPOBOAHOCTH JIP
7 |ANTOPUTM pelIeHHs] OOPaTHOM 3aa91 TEIJIONMPOBOJHOCTH JIP
8 |Perymsipusanusi penieHuss 00paTHON 3aja4M TEIUIONPOBOTHOCTH JIP
9 3agaua PoOena JIP
/-1l cemecTp

10 |Buytpennsist kpaeBast 3aaua upuxie s 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 |BuytpenHnsis kpaeBas 3aaada Jupuxie nis ypasHeHus Ilyaccona JIP
15 |burapmonundeckas 3agadya JIP
16 |3amaua coOCTBEHHOTO BUXPS 3aJaHHOM 00J1acTH JIP
17 |IlpuBeneHune ypaBHEHHsI K KAHOHUYECKOMY BUIY

3amuTa naboparopnoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 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 0O0eceYeHUs1 AJIs1 CAMOCTOSATEIbHOUH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

[TepeueHs yueOHO-METOANMYECKOTO 00ECIICUeHUS JUCIUILTUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM 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 MHBAJIUAOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 310poBbsi (OB3) npenocTaBistores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS UH(DOPMAIIIH:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

Jlexuuu, n1abopaTopHble 3aHATUS, KOHTPOJIbHBIE PaOOTHI, 3a4€T U IK3AMEH.

Pa36op npakTrueckux 3a1a4 U MPUMEPOB, MOACIUPOBAHNUE CUTYAITHI, TPUBOSAIINX K TEM
WIN UHBIM OImMOKaM B mporpamMmme, BLIpa6OTKa HAaBBIKOB BBIABJICHUA U UCIIPABJICHUSA omrn0oK B
mpolecce HamMcaHus mporpaMmel. [locTpoeHne TeCTOBBIX TPUMEPOB JJIs BBISBICHUS OIIHOOK B
nporpaMMe U CpaBHEHUS Y3PPEKTHBHOCTH PA3JIMIHBIX AITOPHUTMOB.




Jnst nun ¢ OrpaHM4EHHBIMA BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAllMM C NUCIIOJIBb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OueHo4YHbIE CPeICTBA IJIS TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM

aTTeCTanmuu.

4.1 ®oH OLIEHOYHBIX CPECTB /ISl POBeIeHNsI TEKYLIEro 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 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 onpenensercs TUI ypaBHEHHs BTOPOTO Mopsaka’?

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?

Uro Takoe npsimas 1 oOpaTHasi BoJHa?

Uro Takoe 00JaCTh 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 3a1aHUN

Homep Bapuanta K 3amanus ompesensieTcs HOMEPOM CTYIEHTa 110 CIHCKY IPYIIBL.
KaxxmoMy BapuaHTy COOTBETCTBYET KPUBOJNHUHEHHBIH Tpeyroiapuuk Q, ¢ rpanuueit S=S, (cm.

[5], c. 5).

3ananne Ne 1 (K). BeIuycauTh aHamUTHYECKU M HA KOMIBIOTEpE (B CHCTEME CHMBOIBHOM
anreOpbl) ABOMHON M KPUBOJIMHEWHBIE HHTETPAJIBI IEPBOTO U BTOPOTO pojia

Jo=[[dxdy J,=[2ds, J,=]ydx,
Q S S

TI0 YKa3aHHBIM KOHTYpaM S =S, C IMOJI0KUTEIbHBIM HAPaBICHUEM 00X0/1a, 3aITUCaB IS KaX 101

JaCTHU KOHTYpa Sk napaMEeTpUICCKOC MNPCACTABICHUC W COOTBCTCTBYHOUIUC OIPCACIICHHBIC

MHTETpaJIbl, yIUTHIBas HalpaBJIeHHe 00X0/a.

3aganue Ne 2 (K). BoaycauTh 3HaueHUs KpHBOIMHENHOrO HHTErpana



Js(xm,ym)=4—1” I%In((X—xm)z+(y—y”‘)z)ds,

rie S=S, — yKasaHHBIA U K&KAOTO BAPUAHTA KOHTYD, TOYKHU (Xm, ym), m=123 -
COOTBETCTBEHHO BHEIIHsS, TPAHMYHAS M BHYTPEHHSAS TOYKH (BBIOPATh CaMOCTOSTENBHO),
n= ﬁ(X, y)— BHCIIHAS €AWHUYHAsA HOpMaJb K S.

3apanme Ne 3. 1) [lokazarb, uTo (QyHKIHUSA In((x— Xm)2 + (y—ym)z) SIBJISICTCSI
rapmonndeckoit mpu (X, y);t(Xm, ym), a GyHKIMSA

B(r,t)= ! In((x—r)2 + (y—t)z)ds

rapmonndeckas B Q u B o6mactn Q" =R?\Q.

2) Jloka3aTh aCUMIITOTHYECKOE PAaBEHCTBO

A(r,H)=In((r)f+ (t)z)j ds+o(l),  r?+t? -,

3ananue Ne 4 (K). [Toctpouts ananutuyeckoe pemenne Metogom Oypoe npu ¢, =@ =0

u T(X)=0 u npencrasure Gpopmyisl kospduimentos Oypoe 3anaun

u =u,(xt)+f(x), xe(02), te(01),

u

o Po ®, u |x:l =q(t),

ul ,=HM.

®ynxims  Y=H(X), onpenensercs mns Bapuanta K  KpPHUBONMHEHHBIMH —CTOpOHAMH

tpeyroibHuka Q, .

3aganue Ne 5 (K). octpouts ananutnyeckoe pemenne metonom Oypee pu ¢ =@ =0

u T (X)=0 u npencrasurs Gpopmyisl kosddurmentos Oypre 3anaun

u =u,(xt+f(x), xe072), te(0T),

ou ou
an » = (X), an B =@(X),
ul_ =H.

Bananne Ne 6 (K). Jlna pemenuit 3anay 4 u 5, Boraucauts N nepBbix kKo3(QUIMEHTOB

®dypre N, wavanemoit  pymxkmuum  Y=H(X), noctpours  rpapukm  pyHKmii

n

uM(0.3 1), u"(0.5 1), 0<t<T (N=5, 10, 20, cpaBHUTH UX Ha OJHOM rpaduKe), MOTYIHTH
rpadukn dpyrxmmit Y=H(X), y=u"(x,0) u ouenxy Hu N(x, 0)—H (X)H 01



3aganue Ne 7 (k). Pemuts 3amaum 4 m 5 a8 HEONHOPOJAHOTO YpaBHEHUS
teronposoanoct mpu T (X) =0.50SiN07X , rae =2 /s HEYETHBIX HOMEPOB ¥ (=4 11 YE€THBIX

nomepos K ; mocrpouts rpaduxu dysxmmit UN(0.3,t), uN(0.5,1), t>0; noxyunrs dpopmysr
s G, (t).

3amanue Ne 8 (K). O6parnas TemnonposoasocTs. HaliTu HayanbHOe pacrpeselieHue

V(X,t)|t:0 =G(X). TemmepaTypsl B CTEpKHE, €CIIM B MOMEHT BpeMeHH T>0 3amaHo (uHAIBHOE

pacnpenenenue ((X) — ykaszannas seime Gynxnus, V(X,t) — pemenue 3amaun:
v, (X,t) :Av(x,t)|X€Q, v(x,t)|6Q =0, v(xt)_, =9(x),
PaccMOTpeTh METOI IPOCTEHIIIEH PETYIAPU3AIMN, O — MAaJbIA [OJOKUTEIbHBIN ITapaMeTp:

Vi (X, 1) = Av(x,t)| v(x,1)| o =0 OV(X, 0)| +Vv(x,T)=9(x)

xeQ !

Jins mannoro 7 (T = 0.1, 0.2) u BeiGpannoro O Beauciuth Cy (t) , momyunts pemenne

o6paTHO#1 3a1a4H B BujIe KOHEUHOH cymMmmbl Dypre VY (X,t) , ompenenuTs NpuImKeHHO HCKOMYIO
HavanbHyro Gynxiuo V (X,0), wis Hee nonyunTs penrenune npsamoi 3agaun U(X,t) ¢ HadanbHbIM

yCIIOBHEM ult:0 =V (x,0), Beramcmuts Quuansnyio norpemsocts [U(X,T)—H(X)| oy mpu

pazabix O u N.

3ananne Ne 9 (K). Tlorenuuan mpocroro cios

RX) = [, ¢*OE(x —y)dS,,
MPUHUMAOIINI TIOCTOSIHHBIE 3HAYCHUSI Ha TPAHHUIIE
R(x)|s = Rg = const,

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

3apanme Ne 10 (K). s xpaeBoit 3anaun Heiimana ais ypasaenus ITyaccona

AV(X,Y),=f(xY),, (xy)eD,

@ =
anaD

B obnactu D=(0,7)x(0,7) Beraucnuts kodsdppuumentsr V,, pasnoxenus pemenus V(X,Y) mo
OpPTOHOPMHUPOBaHHOI cucteMe @, (X, Y) U monyduts ananuTHYECKOE perenue (B BUE pAja), Te

f(x,y)=H(x)cos(2y) mns neuernsix Bapuantos k u (X, y)=SinXH(Y) nns uetnwix BapuanTos
K; ¢ynxmms H(X) mns Bapmanta K ompenensiercss cropoHamu S2, S3 KpUBOJHHEHHOTO
tpeyroapauka Q.. IlpemcraButh rpadMk MOBEPXHOCTH W (X, y); rpaduKu AWM (X, y) U



Boruncauts  norpemnocts  £(N) = (”(AVN (xy)—f(x y))zdxdy)%— ;  mmm n k=01...7
D

IpeACcTaBUTh TabauIy kodpuuuentos V,, . Mcnonb3oBats MeToa Oypbe (METO[ pa3iioKeHHs O

coOcTBeHHbIM ~ GyHKIMsM —omeparopa Jlarmmaca  00pasylOUMMH — TIOJNHYK) —CHCTEMY B
nomnpocrpanctee LS (D), oproronansrom exunnne, L, (D) =f+ALS(D)):

2 2
Pro(XY) = /= COSNX, @y (X, y) =,/ — cosky,
T 7T

O (X, y)=3008nxcosk y, nk=12..
T

3amanme Ne 11 (k). PemuTh 4ncieHHO BHYTpeHHIOW 3anady Jupuxie s ypaBHEHUS
Jlamaca

AU(x,Y)ly =0, (x.Y) €Q,

u, =9(x,y),

ucnonb3yst cucremy Qyakmmii o', M=L..,N; e Q=Q, 0Q =S=S1US2US3,

g(X,y)=M npu (X,y)eS. Ipeacrasurs muuuu yposus dyakuma U"(X,Y); Beramcants

IOTPEIHOCTh 5(N):Hg—uNHS mist pasueix N. Bbraucnuts MHTErpas mo S OT HOPMAIbHOM
IIPOU3BOHOU UN(X, y).

Baganme Ne 12 (K). Pemurts umcnenno kpaeByro 3aqady il OMIapMOHMYECKOIO
ypaBHEHUS

Awxy), =0, (xy)eQ,

wy=a(ey), M =bixy).

S

-1 (xy)esS, 0,(x,y) €S,
rne a(X, y) = 0’ (X’ y) € 82! " b(X, y) = lr (X1 y) € SZ!
1 (x,y)€S,, 0, (x,y)€S,.

[penctaBuTh: GOPMYITUPOBKY 3a/1a4u, TIpeacTaBiaenne pemenns W(X, Y), rpaguk TuHuil ypoBHS

Gynxmun W(X, Y), TmorpemsocTs 5(N)=Hg—WN

S’ TaOJIMIy BBIYMCIEHHBIX KO3(PPHUIMEHTOB

(busuueckas uarepnperanus: ecinu W(X, Y) — QyHKIMH TOKa, TO BEPIIMHBI TPEYTOJIBHUKA — 3TO
TOYEYHBIE UICTOYHUKHU U CTOKN).

3aganme Ne 13 (K). Pemmrth uucieHHO KpaeBywo 3ajady Juis OMTapMOHHMYECKOTO
ypasHenus npu yenosuu a(X,y) =0, b(X, y) :(0*(X, y) , TIe (0*(X, y) —IIOTHOCTh MOTEHIIMAIa
Po6ena nis S . Pemenne W(X, Y) — cOOCTBEHHBIH (pEryIpHBIIT) BUXPh 001aCTH.

3aganue Ne 14 (K). Jnsa nomepon K=1,2,...,12 pemuts 3anauy



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

u

o~ Po ®, u |X:,, =q(t),

=u'(x),

ou
ul_ =’ =

@, () =@ (t) =0, pasnoxennem Qpynkuuii no cunycam kpatubix 1yr (npu s3tom a,(t)=0). Tns
momepoB K=12,..,6 s U(X)=H(X), xe(0,1), u’(x)=0, xe(,7); u'(x)=0. Jas
nomepos K=7,...,12 — u°(x) =0, u*(X) =H(X), xe(0,3), u*(X)=0, xe(l, 7). Oynxmas H(x)
Xxe€(0)), ompenensercsi KpUBONMHEHHBIMM CTOpOHaMH Tpeyroibhuka Q. 3amucars B
AHAIUTHYECKOM BHJIE pemenue 3anaun metogom Dypre pu T (X) =0; Beimucars Gpopmysisn ms

K03 HUIHEHTOB b,(t): bt)=—nb, (), B (O)=w}, b(O)=u:. Bmbpars N
npuGmmkensoro pemenus UV (X,t) = ibn (’[)\/z SiNNX, moctpouts Tpaduky  QyHKIMI
1 T

, H(Ut(X,t)) Hz U ux

0,7) 0,7)
cymmbl. Crenats «annManuio» rpagukos U(X, ph), xe(0,7), p=1, 2, ..., npx HEKOTOPOM MajIOM
h.

u(x;, t), t>0, ms mexoropeix X;, rpaduxm yHKiwmii H(ux(x,t)) Hz

3aganume Ne 15 (K). Pemuts 5Ty 3a1a4y 171 HEOAHOPOJHOTO yPaBHEHHUS

U, =U, () + f(x), xe(0x), te(0T),

npu f(X)=0.50SiNg/X, rme =2 111 HeyeTHHIX HOMEPOB M (=4 11 4eTHBIX HOMepoB K
nocrpouts rpapuku Gynkmumit U(0.3t), u(0.5), t>0.3ameuanune. 3ameHoli nckoMoi GyHKIUK
MOYKHO TIEPENTH K 3a]1a4€ C OJHOPOIHBIM YPABHEHHEM.

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

4.2 ®oHJ OLIEeHOYHBIX CPE/ICTB /sl MPOBeAeHUsI IPOMEKYTOYHOH aTTecTAUM
4.2.1 llpumepHBbIii NepedeHb BONPOCOB K IK3aMeHY

OcHoOBHBIE (YHKIIMOHATIBHBIE IPOCTPAHCTBA.

3aMbIKaHHE MHOYKECTBA.

JIuHeliHple MHOT000pa3us IUIOTHBIE B HOPMHUPOBAHHOM ITPOCTPAHCTBE.
banaxoBo mpocTpaHCTBO.

[TonoaHeHNE HOPMHUPOBAHHOTO IIPOCTPAHCTBA.

[TpocTtpanctBo Jlebera.

N3omopdusm, n30MeTpus U BIOKEHHE HOPMUPOBAHHBIX IPOCTPAHCTB.
[TpoctpanctBa CoboseBa 1 mpocTeiias TeopeMa BIOKEHUS.
HepasencrBo ®punpuxca.

10. I'map0epTOBBI MPOCTPAHCTBA.

11. Paast @ypee.

12. TonHbBIE OPTOTOHATHHBIE CHCTEMEI.

13. OproroHanbHbIe pa3noKeHUs B THIIOSPTOBOM IPOCTPAHCTBE.

14. ®opmynsl Octporpaackoro u I'puna.

15. CniexTpanbHble 3a/1aun ypaBHeHus Jlamnaca

CoNoOAEWNE



16. YpaBuenue nuddy3uu, NpUHIUAT MAKCUMYMA.

17. IlepBas kpaeBas 3a7auya ypaBHEHUS TEIIONPOBOIHOCTH, EAMHCTBEHHOCTD.
18. Meron @ypbe, CylIecCTBOBAaHUE PEIICHUS.

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 TeIJIONPOBOIHOCTH, PErYISIpU3aLIUsL.

24. 'apmonuueckre GyHKIUH.

25. dynnaMeHTanbHOE penieHne ypapHenus Jlamaca, cBoiicTsa.

26. nTerpanbpHOE npencTaBieHne yHKIHH.

27. 'apmonnveckre (HyHKIIMH, CBOMCTBA.

28. Teopema o cpeHEM.

29. TloanpocTpaHCTBO rapMOHUYECKUX (DYHKIUH, TOJIHAsA CUCTEMA MTOTEHIUAJIOB.
30. ITognpocTpancTBO rapMoHndeckux GpyHKIUM, ieMma HoBrukoBa.

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

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

34. IlonHoTa 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 TPON3BOIHOM.

39. Teopema Pucca 00 oOmiem Buie TMHEWHBIX (QYHKIIMOHAIIOB.

40. BriosxeHre THILOEPTOBBIX MPOCTPAHCTB.

41. CnenctBue u3 TeopeMbl Pucca.

42. CymiecTBOBaHUE M €JMHCTBEHHOCTH pemieHus 3anaun Jupuxie ypaBHenus [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 33a4H.

52. KpaeBble 3a1a4n Ha pUMepe ypaBHEHUS] MEMOPaHBI.

53. Metox @ypre A nepBoi KpaeBoi 3a1a4u.

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

55. 3aKoH coxpaHEeHHUs U TeopeMa eMHCTBEHHOCTH

4.2.2 IlpumepHbIe OMIETHI K IK3aMeHY
BUJIET Ne 1
1. IIpoctpancta CoboneBa 1 MpoCTEHIIIas TEOpeMa BIOKEHUS
2. Knaccudukanus ypaBHEHHI BTOPOTo MOpsiAKa
3aB. Kadeapoil MaTeMaTHUYECKUX (M.H. [IpoGoTeHko)

1 KOMIIBIOTEPHBIX MCTOJ0B

BWIET Ne 2



1. IlepBas kpaeBas 3aj1a4a ypaBHEHHMsI TEIJIONIPOBOJHOCTH, €IMHCTBEHHOCTh
2. CymecTBOBaHHE U €IMHCTBEHHOCTh perieHus 3anaun Jupuxie ypasuenus [lyaccona

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

OK3aMeHBI OIICHUBAIOTCS II0 CHCTEME: HCYOOBJIECTBOPUTECIBbHO, YAOBJICTBOPUTEIIBHO,
XOopomo, OTIIUYHO.

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

— IpY He0OXOMMOCTH MHBAIHJIAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIsl TIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpH TPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUYECKHX
Cpe/CTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBHYaTbHBIMH OCOOCHHOCTSIMU;

— 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 WHBAJIMOB U JIMI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbSI IO JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPEIOCTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHS
uHpOpMaLNK:

J1J1s1 JIUT C HAPYILICHUSIMH 3PEHHSL:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. IlepevyeHb OCHOBHO¥ U 1I0NOJHHUTEJIbHOMN YUeOHOI JTUTepaTypbl, HeOOXOAMMOM 115
OCBOCHHUS TMCHMILUINHBI (MOIYJIs1).

5.1 OcHoBHas JiuTEpaTypa:

1. Bunagumupos B.C., XKapunos B.B. YpaBHenus matematuueckoil puU3nKu.
[OnekTpoHHBIHI pecypc] — OnekTpoH. aad. M.: ®usmarnut, 2000. — 400 c. —
Pexxum moctyna: https://e.lanbook.com/book/2363#book _name

2. Tpenorun B.A. OyHKIIMOHATBHBIN aHAN3. [ DTIEKTPOHHBINA pecypc| — DIEKTPOH.
nad. M.: ®uzmariut, 2007. — 488 ¢. — Pexxum noctyna:
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., la6ynun M.M. COopHUK 33124 IO ypaBHEHUSIM MaTeMaTUYeCKON PU3NKHU.
[DnekTpoHHBIH pecypc] — OnektpoH. aad. M.: ®usmaraut, 2003. — 288 c. —
Pexxum moctyna: https://e.lanbook.com/book/59314#book _name



https://e.lanbook.com/book/2363#book_name
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

I[HH OCBOCHU JUCHUIIIIMHBI HHBAJIMAAMU U JIMITAMH C OTrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA NU3JaHUA B 3JICKTPOHHOM BHU/IC B 3J'ICKTpOHHO'6I/I6J'II/IOTe‘IHBIX CHCTEMaAxX.

5.2 lonostHMTEILHASI JIATEPATYypa:

1. Tlerposckuii N.I'. JIekiuu 00 ypaBHEHUSX C YaCTHBIMH ITPOU3BOIHBIMH.
[DnexTpoHHbIN pecypc] — DnekTpoH. aad. M.: @usmatiaut, 2009. — 404 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/59551#book _name

2. Coo6omnesa E.C., ®ateeBa .M. 3agaun u ynpaxHEHHS 110 YPaBHEHUSAM
MaTeMaTHYECKON PU3UKH. [ DICKTPOHHBIN pecypc| — DICKTPOH. J1aH.
M.:®uzmatiut, 2012, — 96 ¢. — Pexum nocryna:
https://e.lanbook.com/book/5295#book_name

3. Tpenorun B.A., Henocekuna W.C. YpaBHEHHUS B 4aCTHBIX MPOU3BOTHBIX.
[DnexkTpoHHbIH pecypc] — DnekTpoH. ngaH. M.: ®uszmarnut, 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. OO1epoccuiicKuil MaTeMaTuIecKuii mopTai - Www.mathnet.ru;

7. MeToauyeckne yKazaHusi IJs OOy4YalOUIUXCS 10 OCBOECHHIO IMCHUIIHHBI
(Mmonmyais).

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

Ha maGopaTopHBIX 3aHSATHSX CTYIEHTHI, pellias CeMECTPOBBIE 3aJaHHs, MPUOOPETAIOT
MPaKTUYECKHE HABBIKM MMPUMEHEHHUS KOMITBIOTEPHBIX MAKETOB, HAMMMCAHUS U OTIAIKU MIPOTPaMM,
MPOrPaMMHOM pean3aly aJropuTMOB KOMIIBIOTEPHON rpaduKy.

Baxneifimum 3TanmoM Kypca SBISIETCS CaMOCTOsITENbHas paboTa 1Mo AUCIUTUIIMHE
«YpaBHEHUSI B YACTHBIX MPOU3BOJHBIX», BO BpeMsA KOTOPOM CTYJIEHTHl OCYIIECTBIISIIOT
npopaboTKy HEOOXOAMMOIro MaTepualla, HWCIOJIb3yd JIMTEpaTypy H3 OCHOBHOTO U
JIOTIOJIHUTEIBHOTO CIUCKOB, TOTOBATCA K TEKYIIEMY KOHTpPOJIIO, H3ydas MpUMEphl 3ajad,
PacCMOTPEHHBIX Ha JICKIUAX M Ha MPAKTUYECKUX 3aHIATHIX, U 00pasilpl MporpamMm Mo TeMam
71ab0paTOPHBIX 3aHATUIN (BBIIAIOTCS CTYJACHTAM B SJIEKTPOHHOM BHIIE).

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTallUu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaHI)HBIe KOHCYJIbTalUM 110 MPCIMETY SABJIIOTCA BaXHBIM (i)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAYy MnOperoaaBaTcjiceM U 06yqa}oancsl HHBAJIUJOM WX JIMOOM C OrpaHUYCHHBIMH
BO3MO>XHOCTSIMH 37J0POBBSI.

8. Ilepeyenbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCNOJb3YEeMBbIX NPH OCYLECTBICHHH
00pa30BaTeJbHOI0 NMPOoLEcca Mo AUCHUILIHHE (MOYJII0).
8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.


https://e.lanbook.com/book/59551#book_name
https://e.lanbook.com/book/5295#book_name
https://e.lanbook.com/book/59744?category_pk=3145#book_name
http://e.lanbook.com/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp
http://www.mathnet.ru/

OcBoeHne Kypca «YpaBHEHMsI B YaCTHBIX MPOM3BOAHBIX» IPEANOJIAraeT TEOPETUUECKOE

U3y4eHHE KOMITBIOTEPHBIX TEXHOJIOTUH U MPOBEJCHNE MPAKTHYECKUX 3aHITUH C HCITOJTb30BAaHHEM
KOMITbIOTEPA.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.
[Taker kommbroTepHOH (cMBOIBHOM) anreoper MATHCAD 14.
8.3 llepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

Mypawkun B. I'. VMHeHepHble M HaydHBIE pacyeTbl B IMPOrPaMMHOM KOMILIEKCE
MathCAD: yue6noe mocobme. — Camapa: CI'ACY, 2011. — 84 c. - nmocCTymHO:
www.biblioclub.ru — Yuusepcurerckas 6ubnmorexka ONLINE.

Croucok nurepatypel mo MathCAD. OOpa3oBarenbHbIi MaTeMaTHYECKUN  CaWT:
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp.

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

00pa30BaTe/ILHOIO NPOLECCa 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 CTYJJCHTOB M KOMIIBIOTEPOM JIJISl TIPETIO1aBaTes,

MOJIKJIFOYECHHBIM K HHTEPAKTUBHOM JIOCKE.

3. Texymuii KOHTPOIb, JlaGoparopusi, YKOMIIJICKTOBaHHAsI KOMIIBIOTEpaMH ISt
IPOMEXKYTOUHAS paboThI CTYJICHTOB U KOMIIBIOTEPOM JIJISl TIPETIO1aBaTes,
aTTecTanus MOJIKJIFOYEHHBIM K HHTEPAaKTUBHOM JIOCKe.

4. CamocrosiTenbHas JlabGopaTopus, yKOMIUIEKTOBaHHAsl KOMITbIOTEPAMHM IS
pabota paboThI CTYJICHTOB



http://www.biblioclub.ru/
http://www.exponenta.ru/soft/mathcad/mathcad_book.asp

