MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCUIMCKOM ®EJIEPALINN

denepanbHOE TOCYyIapCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEIKICHHIE
BBICIIETO 00pa30BaHUs
«KYBAHCKU I'OCYJAPCTBEHHbBII YHUBEPCUTET»

®dakynbTEeT KOMIIBIOTEPHBIX TEXHOJOTHI U MPUKIIATHOW MAaTEeMaTHKH
Kadenpa npuknagHoit MaTeMaTHKA

YTBEPKJIAKS
[IpopekTop FQ¥He
o0pazoBaph e PBEE

noonucs

«27» anpens

PABOYASA YYEBHASA NTPOI'PAMMA 11O JUCIUAIIVIMHE

b1.B.08 MOIEJIN TEIINIOMACCOIHEPEHOCA

Jns  wanpaBnenuss 01.04.02 Ilpuknagnas maremaTMka MW HHQOpMaTUKa
Hamnpasnennocts (nmpoduins) Marematnueckoe MOJETHPOBAHNE

KBanudukanus BeimyckHruka — Maructp
®dopma oOydeHus — OuHas

Kpacnogap 2018



Pabouas nmporpamma auciuIuinHbl «Mojaenu TeraomMacconepeHoca» papadoTaHa B
cootBeTcTBUM ¢ ®I'OC BO mno nampasnenuto noarotoBku 01.04.02 Ilpuknannas
MaTeMaTrhka 1 HHpOpMaTHKa 1o mporpamme «MaremMaTrnaeckoe MOACITUPOBAHUEY.

IIporpammy cocraBumnu:

Yprenos M.X., a-p ¢uz.-mat. Hayk, mpodeccop

KoBanenko A.B. —kanammaT  3KOHOMHYECKHX
HayK, JOIEHT

Pabouast mporpamma qucUUIUIMHBL «MOJENN TENIOMAacCONIEPEHOCa» YTBEpPXKACHa Ha
3acemannu Kadeapbl IPUKIATHON MaTeMaTUKH mpoTokoi Ne 7 «18» ampernst 2018r.

3aBenyromuii kadeapoint Yprenor M. X.

PaGouas mnporpamMma oOCyXkIeHa Ha 3acelaHud Kadeapbl MaTeMaTHYeCKOro
MojienupoBanus ot «16» anpens 2018r., mpoTokos Noll.

3aBenytromuii kadenpoit B.A. babemniko %

VYTBepkaeHa Ha 3acelaHMU  Y4EOHO-METOJMYECKOM KOMHMCCHU  (paKysbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUHM U IPUKIIATHON MAaTEeMaTHKH
rpotokos Ne 1 «20» anpess 2018r.

7

IIpeacenarens YMK ¢daxynbrera Mansixun K.B. =

Penen3eHTnl:

[MTanmommuunkoBa TaresgHa JIeoHHnIOBHA.

JIOKTOp  TemarorudecKMx HaykK, KaHIAWAaT (HU3UKO-MAaTeMaTHYeCKHX  HayK,
npodeccop. IloueTHnt paboTHUK BbICIIEr0 NpodeccuoHambHOro 00pa3zoBanus PO.
Hupexrop nnctutyta pynnamentanbubix Hayk (MOH) ®T'BOY BO «Kyol ' TY ».

MapxkoB Buranuit Hukonaesuu.
HokTop TtexHumyeckux Hayk. lIpodeccop kadeapbr MHPOPMAIMOHHBIX CHCTEM U

MPOTPAMMUPOBAHUS WHCTUTYTa KOMIBIOTEPHBIX CHCTEM H HWHGOPMAIIMOHHON
oezonacuoctu (MKCullb) ®I'bOY BO «KyoI ' TY ».



1. IEJIM M 3AJTAYY YYEBHOM JUCHMUILIMHEI

1.1 Henu u3ydeHMs] NUCUUIUIMHBI OIpPENEIEHbl T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICHIETO0 OOpa3oBaHUS M cooTHeceHbl ¢ obummmu uensmu OOIl BO mo
HarnpasieHuto moarotoBku 01.04.02 IpuknagHas maremMaTuka ¥ MHPOpMAaTHKa MaruCTepPCKON
mporpaMmbl  «MaTemMaTH4eCKOoe MOJEIUpPOBaHUE», B paMKaxXx KOTOpOil  mpernoaaercs
JTUCIUIUINHA.

Heas pucrummuasl «Mojaenn TerioMacconepeHoca»y — (GOPMHUPOBAHHUE Y CTYICHTOB
CHCTEMHBIX 3HAaHMH B 00JacCTH MaTEeMaTHYECKOTO MOJICIMPOBAHUS B TEIUIOMACCONEpPEHOCE U
o0OecrieueHrne €eCTEeCTBEHHOHAy4yHOTo (yHAaMeHTa [ MpodeccHuoHalbHOM MOATOTOBKU
CHeIHalIUCTa.

1.2 3agaun IMCOUILIAHBI:

. dbopMHpOBaHHE ~ CHCTEMHBIX  3HaHMH 00  OCHOBHBIX  3aKOHOMEPHOCTSX
TEIJIOMAacCONEPEHOCa;

o (dbopMHpOBaHKE Y CTYACHTOB HABBIKOB CAMOCTOSITEIIbHOM aHATIMTHYECKONW M HAyYHO-
UCCIIeI0BATENbCKON PabOTHI;

. pa3BUTHE Yy MATHCTPOB HABBIKOB PAa0OTHI ¢ y4eOHOM M HAYUHOM JIUTEPATYPOIA;

. [I0Ka3aTh CBS3b NPUONMKEHHBIX U UYUCIEHHBIX METOJOB PELICHHUS KpaeBbIX 3ajau
TEIJIOMAacCONEPEHOCa;

o II0Ka3aTh MaruCTpaHTaM BO3MOXXHOCTH COBPEMEHHBIX TEXHHUYECKUX U IPOrPAMMHBIX

CpCACTB AJIA pCHICHUA UCCIICAOBATCIbCKUX 3a/la4 ITPUKIIAIHOI'O XapaKTEpa,

o I10Ka3aThb BO3MO>KHOCTH COBPCMCHHBIX MAaTEMAaTU4YCCKUX IIaKCTOB JJIA
MOZCIIMPOBAHUS TPOUCCCOB TCIIJIIOMACCOIICPCHOCA.

1.3 Mecto y4yeOHoi1 nucuuniauesl B crpykrype OOII BO

HucuuiuinHa «Mogenu — TelioMaccolepeHoca» A  MarucTpoB  OTHOCUTCA K
TMCLUUIUIMHAM BapuaTuBHOM uyactu broka 1 yueGHoro mimana. /lucuuruinba 6asupyercst Ha
3HAaHUSX, TOJYYEHHBIX [0 CTaHAApTy BBICIIETO OOpa30BaHMs, U SBISETCS OCHOBOM JUis
TEOPETUYECKON OATOTOBKA MarucCTpoB.

Nwmeercss normdeckast CBsI3b BbICIIas MaTeMmaTHKa, Au(¢epeHlHalbHble ypaBHEHUS,
(YHKIIMOHATIBHBIM aHanu3, (U3MKa, KOHLENIUU COBPEMEHHOI0 €CTECTBO3HAHUS, YMCIICHHbBIE
METOJABI, METOJbl ONTHMM3ALM{, NPOIrPAMMHUPOBAHMS W  COJEPKATEIBHO-METOAUYECKON
B3auMOCBA3b C Jpyrumu  4acTamu  OOII BO: wmaremarmdyeckue MeToAbl U MOJENHN
HAHOTEXHOJIOTUH, MOJIEIN MEMOPAaHHON 3JIEKTPOXUMHUH, TEOPHS CII0KHBIX CHCTEM.

B coBOKYNHOCTH M3y4€HUE 3TOM NUCHUIUIMHBI TOTOBUT 00y4aeMbIX K pa3jIMYHbIM BHIaM
MIPAaKTUYECKOW, HAYYHO-TEOPETUUECKON U UCCIIEN0BATEIBCKON IEATEIbHOCTH.

1.4 IlepeyeHp MJIAHMPYEMBbIX Pe3y/IbTATOB 00y4YeHHS N0 JUCHUIINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrPaMMbI

Komnerenuuu oOyuaronierocsi, ¢opMupyeMble B pe3ynbTare OCBOeHHS Kypca «Moxenu
TEIIOMACCOIIEPEHOCAN:



WNHpex B pesynbrare u3ydenus ydeOHOM JUCIUIUIMHBI 00y4aroImuecs
Ne ¢ Conepkanue AOJDKHBI
KOMIIETCHITUH
(nu €€ yacTu) 3HATH yMeThb BJIaJeTh
1. CITOCOOHOCTBIO METO/Ibl Pa3paboTKHU | aHAIM3UPOBATh HaBBIKAMH
[IK-2 | pa3pabarbiBaTh MoJieen KOHIENTYyaJIbHBIE U p3,3pa6aTbIBaTb "
u TEIIOMACCONEPEHOC | TEOPETUUECKUE AHAJIM3UPOBATH

aHAJIA3MPOBATh a MOJICIIN KOHIIENTYaJIbHbIE U
KOHICTITYaJILHBIC TEILIOMACCONIEPEHOC | TEOPETUYECKHUE
U TEOPETUYECKHUE a METOIBL ¥ MOZIE/IH
MOACTH TEIIOMACCOINEPEHOC
pelaeMbIx a
HAaYYHBIX
poOJieM U 3a1a4q

I[IK-4 | crmocoOHOCTEIO METO/Ibl Pa3pabOTKH | aHATU3UPOBATH HaBBIKAMH
paszpabaThIBaTh MojeJen KOHIIENTYalbHbIC U | pa3pabaThIBaTh U

n TEIIOMACCONEPEHOC | TEOPETUUECKUE aHaJIM3UPOBATh

aHaJIM3UPOBATH aB MOJCIIH KOHLIETITYaJIbHbIE U
KOHLIENITYaJIbHbIE | MPOU3BOJCTBEHHO- | TEILIOMACCONEPEHOC | TEOPETUUECKUE
U TEOPETUYECKUE | TEXHOJIOTUYECKOM aB MOJCIN
MOJEIIH JIeSITEILHOCTH MPOU3BOACTBEHHO- | TEIJIOMACCONEPEHOC
pelaeMbIx 3aja4 TEXHOJIOTHYECKON aB
MPOEKTHOU 1 JIeSITEILHOCTH. MIPOU3BOJACTBEHHO-
MPOU3BOJCTBEHHO TEXHOJIOTHYECKOH
- JIeSITEIILHOCTH
TEXHOJIOTHYCCKOM
JIEITEILHOCTH

2. CTpyKTYpa H coJepKaHue TUCHHIIIUHBI

2.1 PacnipenesnieHre TPy10eMKOCTH AUCHHMILIMHBI IO BUAaM padoT

O6mas TpyaA0EMKOCTh AUCIUILIMHBI cOCTaBIsAeT 2 3a4.el. (72 Jaca), MX pacnpeaeneHue 1o
BUJIaM paboOT MpeACTaBICHO B TabIuIle

Bun yue6HO# paboThI Bcero CemecTpbl
4acoB (dacel)
9 cemecTp
KonTakTHas padora, B TOM 4ncJje:
AyIuTOpHBIE 3aHATHS (BCEro):
3aHATHUS JIEKIIMOHHOTO THIIA
JlaGopaTopHbIe 3aHATHUS 16 16
3aHarTus CEeMHUHApPCKOTO TUIA (cemuHapsl,
MIPAKTUYECKHE 3aHSTHSI) ) ]
HNuasi koHTaKkTHasi padora:
KonTpons camoctositenpHol padotsl (KCP)
IIpomexyrounas arrectauus (MKP) 0,2 0,2




CamocrosiTesibHas padoTa, B TOM YUCJIe: 55,8 55,8
Kypcogas pabora -

[TpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepHaia

Brimonnenne WHIVUBUIYAJIbHBIX 3aJaHui
(moxroToBKa COOOIICHUH, MPE3CHTAITH)

Pedepar - -

[ToaroroBka K TeKylemMy KOHTPOJIIO

KonTpoub:

IToaroroBka K 3K3amMeHy

Oo61mas qac. 72 72
TPY10€MKOCTh B TOM qucie

KOHTaKTHasi paboTa —— —
3a4. e[ 2 2

2.2 CTpykTypa y4eOHol AUCUUITUHBI
Pacnipenenenne BugoB y4eOHOI pabOTH M X TPYJOEMKOCTH MO pa3/iesaM JHCIUILIHHBL.
Paznensr qucuuIuMHel, n3ydaeMble B 9 cemectpe

KoJsnuyecTBo 4acoB

Ne
pas- HaumenoBanue pasaenoB AynuTopHas CP
nena Bcero PaGora
Jlek. JIao. KCP
1 2 3 4 ) 6 7
HuddepernnanpHoe ypaBHEHHE
1 TEIJIOMaccoIepeHoca. 12 4 8
2
[Ipocreiimme 3a1a4u KOHBEKTUBHOM 10 9 8
TEIJIOMAacCoIepe1ayu.
3
Tepmonuddysus. Beinenenue u
MIEpPEHOC TerIa.
TennoBbAENEHNS HA TPAHULIAX 10 2 8
paznena. TepMmoraibBaHUYECKHE
STYCUKH.

4 | PemieHue ypaBHEHHUS KJIACCUYCCKUM
METOA0M. MeTO/ bl HHTErPAIBHOTO

npeoOpa3zoBanus. MeTopl 10 2 8
YHCJICHHOTO PEIICHHUS.

5 MoaensHOE ypaBHEHHE

KOHBCKTHBHOT'O IIEPEHOCA.
MoaenbHOE ypaBHEHUE AUCCUTIAINH, 12 2 8
KOHBECKIINU U KUHCTUKU.




6 KauecTBeHHBIC METOIBI
TEIJIOMAcCOoNepeHoca B KHUAKOCTU U 10 2 8
rase.
7 Mertoibl uccae0BaHus
TEIIOMACCOIIEPEHOCca B KaMepe
00eccoIuBaHus IEKTPOIUATHUIHOTO
poA 9,8 2 7,8
anmapara
HUKP 0,2
Hroro: 72 16 55,8
2.3 Conepxxanue pa3ie/ioB JUCHUNINHBI:
Ne
HaumenoBanue
paszaeina @dopma TEKyIIEro KOHTPOJIA
paznena/Moays

1 2 4
HuddepennnanpHoe ypaBHEHHE 1. Omnpoc mno pesynabTaram
TEIJIOMaccoIepeHoca. VHAMBUYaJIbHOTO 33aHUS

2. TloaroroBka pedeparos,
IIPE3EHTALNN, BBICTYINICHUMN.

3. [IpoBepka BBITIOJTHEHUS
71a00paTOPHBIX padOT

2 [Tpocreiimue 3aqau KOHBEKTUBHOM 1. [loaroroBka pedepaTos,
TEIUIOMACCOINEPEIaUH. MIPE3EHTALNM, BBICTYIUICHH.

2. Pestome, aHamuTHYECKH 00630p
1o npoo0ieme.

3. [IpoBepka BBIIOTHEHUS
71a00paTOpHBIX paboT

3 [IpoBepka BBIIOIIHEHUS
Tepmonuddysus. Beinenenue u

71a00paTOpHBIX PaboT
NIEPEHOC TerIa. TennoBbLACIeHUS Ha
rpaHMIlax pazjena.
TepMoraibBaHUYECKUE STUYEHKHU.

4 Pemenne ypaBHEHHS KIIACCUYECKUM 1. TloaroroBka pedeparos,
METOAOM. MCTOI[BI HHTCETpaJIbHOT'O HpegeHTaqu/’I’ BLICTyHﬂeHHﬁ.
npeobpasoBaHis. 2. [IpoBepka BBITIOJTHEHUSI
MeTo/1bl YUHNCIIEHHOTO PELICHHUS. a6OpaTOPHBIX PAGOT




S) MopnenbHoe ypaBHeHue KoHBeKTMBHOro | 1. IloaroroBka pedepatos,
neperoca. MozenbHOE ypaBHEHUE MpPE3EHTAaINH, BEICTYTUICHUH.
JUCCHUIIaIIMM, KOHBCKIIMHY 1 KUHCTHUKH. 2. HpOBepKa BBIIIOJIHECHU S

71a00paTOPHBIX paboT

6 KadecTBenHbIC METOBI 1. TloaroroBka pedeparos,
TEIJIOMACCOIEPEHOCa B )KHUJIKOCTH U MIpEe3eHTAIH, BRICTYIUICHHA.
rase. 2. IIpoBepka BBIIIOJIHEHUS

71a00paTOPHBIX pabOT

7 Mertoabl ucciaen0BaHus 1. TloaroroBka pedeparos,

arrapara

TEIIJIOMACCOIIEPEHOCA B KaMEpPE
00eccoMBaHus SJICKTPOAUATIU3HOI'O 2

IIpoBepka

[IPE3EHTALNM, BBICTYIUICHU.

BBIITOJIHCHH A

1ab0paTopHEIX paboT

2.3.1 3aHATHSA J1eKIMOHHOI0 THIIA — He MPeyCMOTPEeHbI

2.3.2 CemuHapckue 3aHATHA — He NPeyCMOTPEHbI

2.3.3 JlabopaTopHbIe 3aHATHS

Ne HaumenoBanue
pazn HaunmenoBanue AGOPATOPHBIX dopMa TeKyLIero
esa pazaesia/MoayJisi pador KOHTPOJIA
1 2 4
1 Juddepenumanbaoe HuddepenunansHoe 1. Onpoc no
YpaBHCHHUEC YPaBHCHUC pe3ylbTatam
TEIIOMACCOINEPEHOCA. TCIIOMaCCOIEPEHOCA. VHIUBUIYAJIBHOTO
3aJaHus
2. I[logroroska
pedeparos,
MpE3EHTALNM,
BBICTYILICHUH.
3. IIposepka
BBIIIOJTHEHUS
1a00paTOPHBIX

pabor




[Ipocreiimue 3anaun
KOHBEKTHUBHOM
TEIIOMACCONEPEIAUH.

[Ipocreiimue 3anaun
KOHBEKTHUBHOM

TEIIJIOMAaCCOIIEpCaadn.

1. IToaroroska
pedeparos,
MPE3EHTAaLNM,
BBICTYILJICHH.

2. Pesrome,
aHATUTUIECKUI 0030p
o mpooJIeMe.

3. [TpoBepka
BBITIOJTHEHUS
71a00paTOPHBIX padoT

Tepmonuddysus. Bernenenue u
MEPEeHOC Teria.
TenoBbIIeIE€HNS HA TPAHUIAX
pazznena. TepmoranbBaHHYECKHE
SAYEUKH.

Tepmoauddyzus.
Brinenenue u nepeHoc
tema. TeroBbaeneHns
Ha rpaHuIlax pasjena.
TepmoranbBaHUYECK HE
STYCUKH.

[IpoBepka BBITOTHEHHUS
n1abopaTopHBIX paboT

Pemenue ypaBHeHus
KJIACCMYECKUM METOJIOM.
MeTo 161 HHTETPaNIbHOTO
npeoOpazoBanus. MeTozbl
YUCJICHHOTO PEIICHUS.

Pewenue ypaBHeHus
KJ1aCCUYECKHUM METOJIOM.
MeTo/1bl HUHTETPaTBLHOIO
npeoOpa3oBaHuUsI.
MeTobI YMCIICHHOTO
peleHus.

1. [ToaroroBka
pedepatos,
MpE3EHTAaLNH,
BBICTYILJICHHUM.
2. IIpoBepka
BBITIOJTHEHUS
71a0b0paTOPHBIX
pabor

MopenbHOE ypaBHEHUE
KOHBCKTHBHOI'O IICPEHOCA.
MopenbHOE ypaBHEHUE
JUCCHUIIaIIMM, KOHBCKIINU 1
KHHCTHUKU.

I'mpponnnamuyeckas
YCCUIIAINA

1. ITogroroBka
pedepatos,
MpE3EHTAaLNH,
BBICTYIUICHHH.

2. IlpoBepka
BBITTOJIHEHUS
1a00paTOPHBIX
pabot




KauecTBeHHbBIE METOIBI
TEIJIOMACCOIEPEHOC a B
JKUIKOCTH U Ta3e.

6 KauecTBeHHbIE METOIBI
TEIIOMAaCCOIepeHoca B
SKUJIKOCTH U rase.

1. IToaroroska
pedepaTos,
MpE3EHTALNM,
BBICTYIUICHHM.

2. IlpoBepka
BBITIOJTHEHUS
J1a00paTOPHBIX
pabor

7 Metonab! ucciienoBaHus MeToabl UCCIIEIOBAHUS 1. IToaroroska
TEIIOMACCOIePeHOca B KaMepe | TeIrIoMaccorepeHoc a B | pedeparos,
obecconBaHus KaMepe 00eCCONMBaHMs | MPE3CHTAIHH,
AJIEKTPOJIMATU3HOIO arapaTa AJIEKTPOIUATIUZHOTO BBICTYIUICHUH.
amnrmnapara 2. I[IpoBepka
BBITIOJTHEHUS
J1a00paTOPHBIX
pabor
2.3.4 KypcoBble paGoThl — He MPeyCMOTPEeHbI
24 Ilepeuennb Y4eOHO0-MeTOIMYeCcKOro odecrneyeHus IS

CaMOCTOSITEIbHOW PadOTHI 00Y4AIOIIErOCs MO TUCIHUTLIHHE

[enbto caMocTOATENBHON pabOThI CTYACHTA SIBISIETCS YIIIyOJI€HUE 3HAHUMN, [TOJIyYE€HHBIX
B pe3yibTaTe ayIUTOPHBIX 3aHATUW. BbIpaOaThIBalOTCS HABBIKM CAMOCTOSATEIBLHON pPalOTHI

3aerHJ'I5H-OTCH OIIBIT U 3HAHUS, ITIOJTYYCHHBIC BO BPEMsL na6opaToprlx 3aHATHH.

Bun [Tepeuens yueOHO-METOUUECKOTO 00eCTIeUeHUS
Ne CaMOCTOSTEIbHOU JVCLUATIIINHBI
paboThI 110 BHIMOJIHEHUIO CAMOCTOSITETIbHON pabOThI
1 2 3
[TpopaboTka U MeTtonudeckue yka3zaHus ISl MOATOTOBKU K JIEKIIMOHHBIM U
IIOBTOPEHHE CEeMHUHApCKUM 3aHATHSIM, YTBEpXKJEHHBbIE Ha 3acelaHuM KadeIpbl
JIEKIIUOHHOTO MPUKJIAHON MaTeMaTUKH (PaKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH
Marepuania, u npukiagHoid mareMaTuku ®I'BOY BO «Ky6I'Y», nmpoTtokosn Ne7
1| Marepuama yuebnoi| ot 18.04.2018 r.
" Hay4HOU Meroauueckue yKa3aHus 1o BBITIOJTHEHHIO
JUTEpaTyphl, CaMOCTOSITENIbHOM paboThl, YTBEPKICHHbIE Ha 3aC€IaHUU Ka(eapsl
MOJArOTOBKA K| npukiaamHONW MaTreMaTUKu (aKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTHI
CEMUHApPCKUM u npuknagHoi Marematuku ®I'bBOY BO «Ky6I'Y», nporokon Ne7
3aHIATHIM or 18.04.2018 r.
MeTtonuyeckie ykazaHds O BBIMOJIHEHHUIO JIAOOPaTOPHBIX
[TonroroBka K| paboT, yTBep)KAECHHBIE Ha 3acelaHuu Kadeapbl NPHUKIATHON
2 | mabGopaTopHBIM MaTeMaTHKu  (aKkyldbTeTa  KOMIIBIOTEPHBIX  TEXHOJOTHMH H
3aHATUAM npuknaanoit marematukn ®I'BOY BO «Ky6I'V», mpotokon Ne7 ot
18.04.2018 r.
3| TIloaroroBka K MeTtoauueckue yKa3aHus 10 BBITNIOJTHEHHIO




TCCTOB

PEOICHUIO 3aga4 U

CaMOCTOSITENIbHOM paboThl, YTBEPKACHHbIEC Ha 3aCEAaHUU Ka(eapsl
MPUKJIAHON MaTeMAaTHKH (PaKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA
u npukiaagHot matematukun ®I'BOY BO «Ky6I'Yy, mpotokon Ne7
ot 18.04.2018 r.

IToaroroska
JIOKJIaJIOB

Metoanueckue yka3aHus JUIsl HOATOTOBKHU 3cce, pedeparos,
KypCOBBIX paboOT, YTBEp)KIACHHBIE Ha 3acelaHuu Kadeapsl
MPUKIIAAHON MaTeMaTHKH (PaKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUI
u npukiagHod mareMatuku ®I'BOY BO «KyOI'Y», mpoTtokosn Ne7
ot 18.04.2018 r.

IToaroroska

rpaduyecKux
3ananuit (P13)

PCLICHUIO PACUCTHO-

Metonuyeckue yKka3aHMsT 10 BBIIOJHEHHIO PacdyeTHO-
rpaduUecKuX 3a/JaHuil, yTBEp)KICHHbIE HA 3aceJaHuM KadeIpbl
MPUKIIATHON MaTeMaTHKH (DaKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUH
u npukiaagHot matematuku ®I'BOY BO «Ky6I'Yy», mpotokon Ne7
ot 18.04.2018 r.

Metoauueckue yKa3aHUs o BBINOJIHEHHIO
CaMOCTOSITENIbHON PabOThI, YTBEPKACHHBIE Ha 3acelaHuH Kadeapbl
IPUKIIAAHON MaTeMaTHKH (DaKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTUI
u npuknagHo Marematuku ®PI'bOY BO «Ky6I'Y», nporokon Ne7
ot 18.04.2018 r.

ITonroroska

TEKYIIEMY KOHTPOJIIO

Meroaunueckue yKa3aHus o BBITIOJIHCHHUIO
CaMOCTOSITENILHOM paboThl, YTBEPKACHHBIE HAa 3aCEAaHUU Kadeapsl
MPUKIIATHON MaTeMaTUKU (paKkyIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUI
u npukinagHoir marematuku ®I'BOY BO «Ky6I'Y», nporokon Ne7
or 18.04.2018 r.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

ﬂaﬁopamopnoe 3anamue T1103BOJICT HAYUUTb CTYACHTA MNPUMCHATH TCOPCTUYCCKHUC

3HaHUA IIPpU pCIICHUN U UCCIICJOBAHUMKM KOHKPCTHBIX 3a/1ay.

JlabopaTopHble 3aHATUS TMPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, MPU ATOM MPAKTUKYETCS
pabora B rTpynmnax. [logxonm pa3bopa KOHKPETHBIX CHUTYyallUid IITUPOKO HCIOIB3YETCS Kak
MpEIoiaBaTesieM, TaK U CTYJAEHTaMH MPU MPOBEICHUU aHAIN3a PE3YyJIbTaTOB CaMOCTOSATEIIBHOMN

pa6OTH. 910 O6y0J'IOBJ'IeH0 TEM, UYTO B IIPOLECCCC UCCICAOBAHUA YaCTO BCTPCUAOTCA 3aJa4uu, JJI

KOTOPBIX CJUHBIX MMOAXOA0OB HE CYHICCTBYCT. Kaxcz[aﬂ KOHKpETHAad 3aJada IIpu CBOEM

UCCIICIOBAaHMM HMEET MHOYKECTBO IIOJXOM0B, a 3TO TpedyeT pa3dopa U OLEHKU LeIon

COBOKYITHOCTH KOHKPETHBIX CHUTyallMid. DTOT MOAXOJ OCOOEHHO HIMPOKO MCIIONb3yeTCs IpU

OIPECACIICHUU aACKBATHOCTHU MaTeMaTHYECCKOM MOACIU TCIIJIOMACCOIIEPEHOCA.

Hnoueuodyanvnvle 3a0anua npoeKmHo20 muna CBsi3aHO ¢ HACTOALIEH Win Oyayiien
npodecCHOHATBLHOM 1eSTENbHOCTBIO CTYIEHTa. B 3TOM KauecTBe MOTyT UCTIOJIb30BATHCS:

° 3alaHusd  Ha MaTeMaTH4YCCKOC MOACIMPOBAHUEC TCIIJIOMACCOIICPCHOCA,

3aJaHusd Ha

pa3paboTKy IIPOTPAMMHOI0 MPOAYKTa TS MaTeMaTU4ECKOro MOJEIUPOBAHUS
TEIJIOMACCOIIEPEHOCa;
*  3a7aHusA Ha pa3paboOTKy TMPOEKTHOH  JOKyMEHTAIuH MPOTPAMMHOTI0

MMpOAYKTa AJId MaTCMATUYCCKOTI0O MOACIUPOBAHUA TCINIOMACCOIICPCHOCA.

3aHﬂTI/IH, NMpPOBOJIUMBIEC ¢ HCITOJB30BAHUEM MHTEPAKTUBHBIX TEeXHOJIOIhii

Ne HaumenoBanue pasnenos (Tem)

KonuuectBo yacos

BCEro ayn. HWHTCPAKTHUBHBIC
JacoB qachbl




1 2 3 4

JuddepennmranbHoe ypaBHEHHE

1. 2
TEeIIoMaccorepeHoca.
5 [Ipocreiime 3a1a4u KOHBEKTUBHOMU 5 1
" |Teruiomacconeperadm.

Tepmoauddysus. Beigenenue u nepeHoc Tervia.
3. |TemoBbIAeNIeHUs HA TPaHUIAX pa3jiena. 2 -
TepMoraJibBAaHUYECKUE STUCHKH.

Pemrenue ypaBHeHUs! KJIACCUYECKUM METOJIOM.
4. (MeToibl HHTETPATHHOTO TIpeoOpazoBanus. MeTo b 2 1
YHCJIEHHOTO PEIICHUS.

MO,I[GJ'IBHOG YpaBHCHHUE KOHBCKTHUBHOI'O IIEPCHOCA.

5. [MozenpHOE ypaBHEHHUE AUCCHUTIAIIUN, KOHBEKITUH H 4 1
KHHETUKH.
5 KauecTBeHHBIE METOIBI TEIIOMACCOIIEPEHOCA B 5
JKUJIKOCTH U rase.
7 MeTo/1bI HCCIIeTIOBaHUS TEIIOMACCOTIEPEHOCa B 5 1
KaMmepe 00eCCOTMBAHUS JIEKTPOIUATM3HOTO arapara
Hmoeo no oucyuniune: 16 4

4. OueHOYHBbIE CPEACTBA JJISl TEKYIIero KOHTPOJsI YCIeBAeMOCTH, IPOMeKYTOYHOM

aTTECTAIIMH 110 HTOraM OCBOEHHS JM CIMILIMHBI

4.1 ®oH/ OLIEHOYHBIX CPEACTB /IS MPOBeeHNs TeKYIIeH aTTecTaluu

VYyebHast AESITENBHOCTh MPOXOJUT B COOTBETCTBUU C TpadUKOM Y4eOHOro mpoliecca.
[Ipouecc camocTosTeNbHON pabOThl KOHTPOJIMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATUH U
WHIUBUAYAIbHBIX KOHCYyNbTanuil. CamocTrosiTensHas paboTa CTYIEHTOB MPOBOIUTCS B Qopme
W3YYEHHUS OTAETbHBIX TEOPETUUYECKUX BOIIPOCOB MO MpeiaraeMoi JuTepaType.

@DOoH/T OLICHOYHBIX CPEACTB JUCIHHUILIUHBI COCTOUT U3 CPEACTB TEKYIIErO KOHTPOJIS (CM.
CIUCOK JJabOpaTOpPHBIX paboT, 3a/1a4 U BOMPOCOB) U UTOTOBOM aTTeCTalNK (3a4eTa).

B kauecTBe OIIEHOYHBIX CpEACTB, HCHONIB3YEMBIX [IJISI TEKYIIEro KOHTPOJS
yCIIEBAaEMOCTH, TpeJularaeTcsi MepedeHb BOMPOCOB, KOTOpbIE MpOpadaThIBalOTCA B IpOIECcCe
OCBOEHHUS Kypca. [[aHHBII NEepeueHb OXBATHIBAET BCE OCHOBHBIC pPa3/eibl Kypca, BKIOYas
3HaHUA, nonyqaeMLIe BO BpCMH C&MOCTOSITGJ'II)HOI\/'I pa6OTBI. KpOMe TOr'0, BaXXHbBIM J3JICMCHTOM
TEXHOJIOTHU SIBIIIETCSI CaMOCTOATENbHOE pEIIeHHE CTyACHTaMH U cJada 3aJaHuid. ITo
MOJIHOCThIO MHAMBHAYyalbHas (opma oOydenus. CTyIOeHT paccKa3blBaeT CBOE pEIICHHE
MpernojaBaTelto, OTBeUaeT Ha JOMOTHUTEIbHBIC BOMPOCHI.

3aganus HA JA00paTOPHbIE PA0OTHI

5 I'uapoanHamMuyecKasi AUCCUNALMS

3amanre Ne2. Hamwmmmre nmporpammy B Comsol Multiphisics 4.2 mast MareMaTHUECKOTO
MoienTMpoBaHus 3a1aun PyOouninTeitna (ycnoBus B 3aaHuH 1).
[IpoBenuTe Mccne0BaHUE ¢ PA3HBIM HalpaBieHueM ckopocteil. [Ipu HauanbHbBIX

ckopoctsix VO= -1e-3[m/s], vO= -1le-4[m/s], vO=-1e-5[m/s],



3aganue Ne3. Hanmmmre nporpammy B Comsol Multiphisics 4.3 nns maremarndeckoro
MOeIMpOBaHus 3aaaun PyounmTeiina (yciaoBus B 3a1anuu 1).
[IpoBenuTe MccaenoBaHKe C pa3HbIM HampaBieHueM ckopocteil. [Ipu HaganpHBIX ckopocTsax VO= -
le-3[m/s], vO= -1le-4[m/s], vO= -1e-5[m/s].

3amanure Ned. Hamummre nporpammy B Comsol Multiphisics 3.5a mis maTemaTideckoro
MOJIeTMPOBaHust 3a1a4un JKOJIKOBCKOTO JJIst KOPOTKOTO KaHaja

1:5. [IpoeauTte uccinenosanue st O0100u OO50. Bpemst mogenupoBanus T=10c, 600c.

3amanre Ne5. Hanummute nporpammy B Comsol Multiphisics 3.5a mist mMaTtemarndeckoro

MoJeIUpoBaHus 3anaun JKOJKOBCKOTO Juisi JiuHHOrO KaHaia 1:20 (ycioBus B 3amanuu 4).

[TpoBenute uccnenosanue ans 00100 u OO O100.

Bpewms monenuposanus T=10c, 600c, 3000c.

Bananue Ne6. Hanwmmmure nporpammy B Comsol Multiphisics 4.2 ans marematndeckoro
MOIeIUPOBaHUs 3a1auu JKOIKOBCKOTO JIJIsi KOPOTKOro kaHania 1:5 (ycioBus B 3aanuu 4).

[Tpoenute uccnenoranue s 00100 O050. Bpems moxenupoanus T=10c, 600c.

3aganue Ne7. Hamumure nporpammy B Comsol Multiphisics 4.2 st maTremMaTudeckoro
MoiepoBaHus 3a7aun JKoIKoBCKoro /g JuinHHOro kaHana 1:20 (ycrnoBus B 3agaHuu 4).

[TpoBenute uccnenosanue s 00100 w OO O100.
Bpewms monenuposanus T=10c, 600c, 3000c.

3aganue Ne§. Hamumure mporpammy B Comsol Multiphisics 4.3 st marematudeckoro
MOIeIUPOBaHUs 3a/1a4 JKOJIKOBCKOIO JIJIsi KOPOTKOro KaHana 1:5 (ycioBus B 3ananuu 4).

[TpoBeauTte uccnenoranue Aiss OO100u OO50. Bpemst mogenupoBanus T=10c, 600c.

Bananue Ne9. Hanwumre nporpammy B Comsol Multiphisics 4.3 ans marematndeckoro
MOIeTMpOBaHus 3a/1au JKoIKOBCKOTO /s JNIMHHOTO KaHaina 1:20 (ycnoBus B 3a1aHuu 4).

ITpoenute uccnenosanue uist 0100 u OO O0100. Bpems monenuposanus T=10c, 600c, 3000c.

4.2 ®oHJ OLIEHOYHBIX CPECTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAllUN
IlepeyeHb BONPOCOB K 3a4eTy

TemnepaTtypHoe nosie. OCHOBHOM 3aKOH TETJIONPOBOHOCTH.
PaCHpOCTpaHeHI/IC TCIIAa B )XUJAKHUX W I'a30BBIX CpEaax.
JuddepennnanbHoe ypaBHEHNE TEMIONPOBOIHOCTH.

Cucrema nuddepeHnnanbHbIX YpaBHEHUH TEIUIO0 U MacCOOOMEHA.
KpaeBble ycii0BHS B paBHEHHUSAX TEIUIO- U MacCOOOMEHa.

Mertobl pacueTa pacxojia Teria

Tennmonepenaya B ABMKYILEUCS KUIKOCTH.

© N Ok~ 0D

[Ipocreiimme 3aaa4n KOHBEKTUBHOM TEILIONEPEIayH.



Q. Tennonepenaua B TypOyJI€HTHOM MOTOKE.

10. BbhljieIeHUEe M TIEPEHOC TeIIa.

11. TenoBbIIEIEH s HA TPAHMIAX PA3IENa.

12. Ananu3 mudQepeHranbHbIX YpaBHEHUH TeIIOMacCoepeHoca.

13. MeToIbl MHTErPaabHOrO MPeodpa3oBaHus.

14, MeTO/1bI YMCIIEHHOTO PELIEHNS KPAEBBIX 3a/1au.

15. MoienbHOe ypaBHEHHE KOHBEKTHBHOIO IEPEHOCA.

16. MoenbHOE ypaBHEHUE JUCCUIIALUN, KOHBEKIIUH U KHHETUKH

17. YuCIeHHOE MOJENTMPOBAHKE IIPOLECCOB TEIIO- MAcCONEPEHOCa HAa OCHOBE
ypaBHeHuii HaBp-CTokca

18. KauecTBeHHBIE METO/IbI TEILIONEPEHOCA B KMIAKOCTH M Ta3e.

19. Henunelinas TenionpoBOIHOCTb

20. Tennonepenaya npy 0OTEKAHUH.

21. Konsekuus u mudy3us HArpeToil JKUIKOCTH

22. MojenupoBanne  TEIUIOMAcColepeHoca B KaHale  00eCCOJIMBaHUS

QJICKTPOJHATIU3HOIO allllapaTa IJis 6I/IHapHOl"O QJICKTPOJIMUTA

S.lepeyeHb OCHOBHOW M JONOJHHUTEJIbHOWH Y4eOHOH JIMTEPATYpPbl, HEOOXOAUMOM IJIsA
OCBOCHHS JUCIUTLINHBI

5.1 OcHoBHas IMTEpaTypa:
1. 'epmianoB B.}O. Henunelinbie HecTaoHapHbie 3P EeKThI B IPOLIeccaX MacComepeHoca:
monorpadus / B.YO. I'epmianos, C.U. I'apmamos. Pocto-Ha-Jlony: U3narensctBo FOxxHOTO
denepanbHoro yHuBepcuteta, 2014. 114 c. [DnexkrponHslit pecypc]. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=445310.
2. KoBanenko A.B. MaTtemaTudeckoe MoienupoBaHue GU3NKO-XUMHUYECKUX TPOIECCOB B CPEJIe
Comsol Multiphysics 5.2. / KoBanenko A.B., ¥3nenoa A.M., Yprenos M.X., Hukonenko B.B.
CII6.: U3a-Bo «Jlanby, 2017. 228 c¢. [DnexTpoHHBIN pecypc]| - Pexxum nocrymna:
https://e.lanbook.com/book/93695
3. Y3nenoa, A.M. Marematnieckoe MOJIETMPOBAHNE MEMOPAHHBIX MPOLIECCOB C
ucnonszoBanueM Comsol Multiphysics (Yuebnoe nocobue) / A.M. Y3neHosa, A.B.
KoBanenko, M.X. YprenoB. Kapauaesck: KUI'Y, 2012. 180 c.
4. YyOnips, H.O. JIByMepHBIE MaTeMaTHYECKUE MOJIENN TIepeHOCa OMHAPHOTO JIEKTPOJIUTA B
AJIEKTpOMEMOpaHHBIX cucTeMax (YMCIEHHBIM U acuMnToTHueckuit ananus) / Yyosips H.O.,
VYprenoB M.X., KoBanenko A.B. Kpacnogap: ®I'BOY BIIO «Ky6I'TY», 2012. 131 c.

5.2 lonmotHuTEIBHAS IUTEPATYpPA:

1. VY3neHoBa, AM. MaremaTtnueckue MOJIETHN NEKTPOKOHBEKLIUU B
aJIeKTpOMeMOpaHHBIX cucTemax. (MoHorpagus)/ Y3nenosa A.M., YprenoB M.X., KoBaneHnko
A.B./—Kapauaesck: KUI'Y, 2011.- 154 c.

2. Ocwunos, 10.B. KomnsrotepHoe MoienMpoBaHNE HAHOTEXHOJIOTMM, HAaHOMAaTEPHAJIOB
U HaHOCTPYKTYp. Juddysus [DnexTponHslii pecypc] : yuedbnoe nmocodue / F0.B. Ocunos, M.b.
CnaBuH. — OnektpoH. gan. — M. : MHUCUC, 2011. — 73 c. — Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_id=47465.



https://e.lanbook.com/book/93695
http://e.lanbook.com/books/element.php?pl1_id=47465
http://e.lanbook.com/books/element.php?pl1_id=47465

6. Ilepeyenn pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTEpHET),
He00XO0AUMBIX /IJIS OCBOCHHSI JUCIHUNJIMHBI

1.  Multiphysics Modeling and Simulation Software COMSOL Multiphysics
[DnexTpoHHBIH pecypc] comsol.com

2. COMSOL Multiphysics — nporpaMMHbIii akeT, MpeJHA3HAYEHHBIH 1718 KOHEYHO-
SJIEMEHTHOTO aHaIM3a B Pa3IMYHBIX 00JacCTsIX (DU3UKH M MHXKEHEPHOTO Jeia. [DJIeKTPOHHBIM
pecypc] cae-services.ru

3.  Espountex - COMSOL Multiphysics - UucneHHOE MOIETUPOBAHMKE ...
[DnexTponHbIH pecypc] eurointech.ru/comsol

4. Koucynsraumonsnsiii uentp MATLAB:  [DnekTpoHHbIIH pecypc]
matlab.exponenta.ru.

5. Mogemiposanue ¢ COMSOL Multiphysics 4.2. [Dnektponnsii pecypc]
informatika.hi-edu.ru.

6. Uy6wps H.O UucnenHoe peleHue KpaeBoil 3aqaud MOJEIM NEPEHOCa OMHAPHOIO
anekTposiuta B TpubOmmkeHnn 3akona/ Koeanmenko A.B.,., Y3nenoBa A.M., YprenoB M.X.,
Xpombeix A.A., bapcykoBa B. 0. [Dnexrtponnsii pecypc]| // Hayunwni xypaan KyOol'AY,
Ne77(03), 2012 roma. C. 43-58. Pexxum nocryma: http://ej.kubagro.ru/2012/03/pdf/13.pdf

7. UYy6wipp H.O Amanu3s kpaeBoil 3a1a4u MOJENM NEPEHOCAa OMHAPHOTO JJIEKTPOJINTA B
npuommkennn 3akona Oma /Kosanenko A.B., YprenoB M.X.,., ¥3aeHoBa A.M., Xpombix A.A.,
Bbapcykosa B. 10.// [Onekrponnsiit pecypc| Hayunsiit xypaan Ky6I'AY, Ne77(03), 2012 roxa. C.
1-19. Pexxum noctyna: http://ej.kubagro.ru/2012/03/pdf/33.pdf.

8. UyOwipr H.O YucnenHoe pelieHHe KPaeBbIX 3a7ad Ul KBa3HIMHEHHBIX ypaBHEHHIA
MaTeMaTHdeckoi ¢usuku ¢ Qynkuueir Xopucaiina./ KoBanenko A.B., YprenoB M.X, V3nenosa
A.M.// [Dnektponnslii pecypc] CoBpeMeHHbIE TPOOIEMbI HAYKU U 00pa30BaHUS.

7. MeToauuecKkue PEKOMEHIAUH 110 OPraHu3allui H3YyYCHUA TUCHUIIJIMHBI

Kontponbhas pabora mpencraBiser coOOH caMOCTOATENbHYIO peepaTUBHYIO padoTy
CTyAeHTOB. Kax bl CTYJJEHT BBINIOJIHSAET paboTy 10O OJITHOM TeMe.

Jns HanucaHus pedepara HeoOXxoauMo mojxoOpare suTepaTypy. OOliee KoIn4ecTBO
JUTEPATypHBIX MCTOYHHUKOB, BKJOYas TEKCThl M3 MHTepHeTa, (MyOiaMKanmMu B SKypHalax),
JIOJDKHO COCTaBJIATh He MeHee 10 HaumMmeHoBaHMU. Y4eOHUKHM, KaK MPaBUJIO, B JHUTEPaTypHbIE
WCTOYHUKU HE BXOJAT.

Pedeparsl BeimonustoT Ha auctax ¢popmata A4. CTpaHMIIBI TEKCTA, PUCYHKH, (HOPMYIIbI
HYMEPYIOT, PHUCYHKH CHa0Xal0T MOPUCYHOUHBIMH HAAOUCSIMU. TEKCT CleqyeT IedaraTb
mpupTom Nel4 ¢ uHTEpBaIOM MeXAy cTpokamMu B 1,5 uHTepBana, 0e3 HEIOMYCTUMBIX
cokparniennii. B koH1e pedepara 10KHBI OBITH CACTaHbl BEIBOJIBI.

B KOHIIC pa6OTI)I IMPUBOJAT CIIMCOK HMCITOJIb30BAHHBIX HCTOYHHUKOB.

Pedepar momxeH ObITh MOAMKCAH CTYJAEHTA C YKa3aHUEM JaThl €€ OPOPMIICHHUS.

PaGotbl, BeIMOTHEHHBIE 0€3 COOMIOACHMSI MTEPEUNCIICHHBIX TpeOOBaHMIA, BO3BPAIIAIOTCS HA
OpaboTKYy.

BrimonnenHas cryneHTOM paboTa ompeAensercs Ha TPOBEPKY MpernojaBaTellio B
yCTaHOBJICHHBIE CPOKH. Ecu y mpernogaBarens ecTh 3aMeuanusi, paboTa BO3BpallaeTcsl U Mocie


http://www.comsol.com/
http://www.comsol.com/
http://www.comsol.com/
http://www.comsol.com/
http://www.cae-services.ru/index.php?option=com_content&view=article&id=146&Itemid=166
http://www.cae-services.ru/index.php?option=com_content&view=article&id=146&Itemid=166
http://www.cae-services.ru/index.php?option=com_content&view=article&id=146&Itemid=166
http://www.cae-services.ru/index.php?option=com_content&view=article&id=146&Itemid=166
http://www.eurointech.ru/comsol
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http://www.eurointech.ru/comsol
http://www.eurointech.ru/comsol
http://www.eurointech.ru/comsol
http://www.eurointech.ru/comsol
http://www.eurointech.ru/comsol
http://www.eurointech.ru/comsol
http://matlab.exponenta.ru/forum/viewforum.php?f=4
http://matlab.exponenta.ru/forum/viewforum.php?f=4
http://informatika.hi-edu.ru/allconf/110-multiphysics-2011
http://informatika.hi-edu.ru/allconf/110-multiphysics-2011
http://informatika.hi-edu.ru/allconf/110-multiphysics-2011
http://informatika.hi-edu.ru/allconf/110-multiphysics-2011
http://ej.kubagro.ru/2012/03/pdf/33.pdf
http://ej.kubagro.ru/2012/03/pdf/33.pdf

WCIIpaBJIEHU OO BHOBH OTIPABIISIETCS] HA TIPOBEPKY, €CIIN UCTIPABIICHUS CYIIECTBEHHBIE, JIMOO
MpEeAbSIBISETCS HA 3a4eTe, IJI€ MPOUCXOAUT €€ 3alllUTa.

TBopueckne 3a1aHusA (IPOEKTHI), CNOCOOCTBYIOIIME (POPMUPOBAHUIO KOMIIETEHIM
0azoBoii yactu OOII

[IpoBeauTe aHamu3 MO0 OJHOW M3 BHIOpAaHHBIX BaMH TeMaTHK (He MeHee 10 crmaiimoB u 20
JIUCTOB TEKCTa). BO3MOXKHO MCIOIb30BaHKE 3BYKOBOTO COMPOBOXIACHUS, aHUMallUK (ayauo-, U
BHJIEOMaTepHaa).

Ha niepBoii cTpanwiie cnaiiga ods3arenbHo ykaxkute O.1.0. aBTopa, Kypc.
OrneHuBaeTcs paboTa 1Mo CISAYIOMNUM KPUTEPHUSIM:

— IMOJHOTA MPEJCTaBICHHOTO MaTepuaa;

— odopMIICHHE;

— MMPCACTABJICHHUC U 3allIMTAa.

Tembl npe3eHTan Ui
— IlpesenTanus «Pemenue kpaeBbix 3a1au B cpeie MATLABY.
— Ipesenranus «Pemrenne kpaeBbix 3a1a4 B cpeae MathCady.

— Ilpesenranus «Pemienne KpaeBbIx 3ama4 B cpeae Comsoly.

8. Ilepeuenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX MPHU OCYILIECTBIEHUH
00pa3oBaTeILHOIO MPoUEcca M0 AUCHHUILINHE (MOAYJII0) (IPH HEOOXO0AUMOCTH)

8.1 Ilepeuenb HH(POPMALIMOHHBIX TEXHOJIOTHIA
[IpoBepka JOMALIHUX 33JaHUN U KOHCYJIbTUPOBAHUE ITOCPEACTBOM JJIEKTPOHHOU ITOYTHI.
Hcnonp30BaHne IIEKTPOHHBIX MTPE3EHTALMN TP IPOBEIECHUY 3aHATUH.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 00ecTeYeHust
1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

3. Matlab (maxersr fuzzy logic toolbox, Neural Network toolbox, Anfis toolbox,
Simulink toolbox)
4. COMSOL COMSOL Multiphysics ClassKit License

8.3 Ilepeuennb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. Bukurneaus, cBoOOaHas SHIMKIONEAWs. [DnekTpoHHbI pecype]. — Wikipedia
http://ru.wikipedia.org
2. DnexTpoHHas 6ubmuorexa Kyol'y

9.MaTtepuaabHO-TeXHUYECKOe o0ecreyeHue y4eOHOoM TMCIUTITTHHBI

HanmenoBanue
No | coenuanbpHBIX* ITOMEIEHUI [Tepeuens 000OpynOBaHUS M TEXHUYECKHUX CPEICTB
U IOMEIIEHUN 11 oOydeHus

CaMOCTOSITENIbHON PabOTHI

VYyeOHast Mebenb, KOMIBIOTEPHAS TEXHUKA,

1. Aynuaropus, IS CTAIIMOHAPHOE WJIH TIEPEHOCHOE MYJIbTUMEIHITHOE
JICKIIMOHHBIX 3aHATUI obopynoBanue (129, 131, 133, A305, A307,
A508, 239A)



http://ru.wikipedia.org/
http://ru.wikipedia.org/

Aynuropus, 1is
1a00paTOPHBIX 3aHATUI

Aynuropus Uil CEMUHApCKUX 3aHITHH,
YKOMITJIEKTOBaHHAsI HEOOX0IMMOK MeOebIo (IocKa,
CTOJIBbI, CTy.TIbSI) KOMHBIOTepaMI/I C JIMIICH3UOHHBIM
MPOrPaMMHBIM 00ECIICYEHUEM M BBIXOJIOM B HHTEPHET
(106, 106a, A301, A504,
239A)

AynauTopus, Uit
MPaKTUYECKHUX 3aHATHI

Aynauropust Ui CEMUHAPCKUX 3aHSATHH,
YKOMIUIEKTOBaHHAsE HEOOX0AUMOM Mebesbio (J0cKa,
CTOJIBI, CTYJIbsI), TPE3EHTAIMOHHON TEXHUKOU
(aymuropuu: 129, 131, A305, A307, 239A) unu
MEPEHOCHBIM JIEMOHCTPAIMOHHBIM 000pyI0BaHHEM
(aymuropuu: 133,147, 148, 149,

150, 100C, A3016, A512, A508, 239A)

AynuTopus s
TPYIIIOBBIX U
VHJIUBUyaJIbHBIX
KOHCYJIbTALIUI

Aynuropus, OCHallIEHHas! KOMIIBIOTEPHOM TEXHUKOM ¢
BO3MO>XHOCTBIO ITOJKJIFOUEHUS K CETH

«HTEepHET», 0OecTeueHHbIN JOCTYIIOM B
3JIEKTPOHHYIO UHPOPMALMOHHO-
00pa30oBaTeNbHYIO CPely YHUBEPCUTETA,
JMILIEH3MOHHOE [TPOrpaMMHOE obecrieueHue

(A504, A506, 239A)

Texymuii KOHTPOIIb,
IIPOMEXKYTOYHAsl aTTECTALIMS

AyauTopus JUisl CECMUHAPCKUX 3aHATHH, TEKYLIETO
KOHTPOJISI U TPOMEXKYTOUYHOHN aTTecTalui,
YKOMILIEKTOBaHHAsi HEOOXOUMON MeOenbIo (10CKa,
CTOJIBL, CTYJbs) (aynutopuu: 129, 131,

133, A305, A307, 147, 148, 149, 150, 100C,
A3016, A512, A508), kommbroTEpamMu ¢
JUIIEH3UOHHBIM MPOTrPaMMHBIM 00€CIICUEHUEM U
BbIX0/10M B uHTEpHET (106, 106a, A301, A504, 239A)

AyauTopus s
CaMOCTOSITEIILHOU
paboTsl

Aynuropus, OCHallIEHHas! KOMITbIOTEPHOM TEXHUKOM ¢
BO3MOKHOCTBIO IOJKIIFOUEHHUS K CETH

«HTEepHETY», 00ECTIeYeHHBIH T0CTYIIOM B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA,
JUIEH3UOHHOE TPOoTrpaMMHOe o0ecrieueHre
(unranbHbIi 3a, 102A)




