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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

Llens ocCBOGHMSA AMCUMIUIMHBI COCTOMT B (DOPMHUPOBAaHMHM y CTYJICHTOB 3HAHUH O
(byHAaMEHTaIbHBIX OCHOBaX MPOLIECCOB IIepeHoca B (PU3UKO-XUMHUUECKUX CUCTEMaxX, 00 UX CBSI3U
C DKOJIOTHEH, O COBPEMEHHBIX METOAAX HUX MAaTeMaTU4YEeCKOrOo OIMCaHUs, W3y4eHUs U
IPAaKTUYECKOI'O0 OCBOEHHE HEKOTOPBIX METOAOB M alIrOPUTMOB MAaTE€MaTHYECKOrO ONHUCAHMS
IPOIIECCOB MEpeHoca B TexHochepe.

1.2 3agauyn AUCHUILIHHBI

® HU3Yy4YUTDb (bYHI[aMeHTaJ'IBHBIe OCHOBEI IIPOLIECCOB IIEPEHOCA, UX KJ'IaCCI/I(l)I/IKaI_II/IIO u
MAaTEMaTH4YCCKOC OITMCAHUEC B (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CUCTEMAX.
® IMOJIYUYUTh MPCACTAaBJICHUEC O CBA3HM IIPOLECCOB IIEpEHOCA C HpOGJ’ICMaMI/I

3arpsA3HEHUS] OKPY)KAIOLIEH Cpeibl M O3HAKOMUTHCS C MCHOJIb30BaHUEM (PU3UKO-XUMHUECKUX
CHCTEM Ha pUMepe MEMOPaHHBIX alIapaToB JUIS 3alIUThl OKPY)KAIOLIEH CPEIbl.

. O3HAKOMHUTBCS C  MareMaTH4eCKMMHU  METOJaMM, HCIOJIb3yEMBIMU  IIpH
MOJIEJIMPOBAHUH SIBJICHUN [IEpEHOCa U MEMOPAHHBIX METOJIOB Pa3/ICICHHUS.
. MOJyYUTh TMPAKTUUYECKUE HaBBIKM pabOThl C MPOrpaMMHBIMHU IMPOIYKTAMHU I10

MOJCIUPOBAHUIO MeM6paHHBIX IIpoLcCCOB pa3ACICHHA.

1.3 MecTo AucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucrunirHa «MaTeMaTHuecKoe MOJIeTMPOBaHNE MIPOLIECCOB MEpeHoca B TeXHOChepe U B
HKO3aLIUTHBIX CHUCTEMax» OTHOCUTCS K 00s3aTenbHOl yactu bioka 1. Aucuuniaunsl (Momysin)
y4eOHOTo TutaHa. B cooTBeTcTBHU ¢ pabounM ydeOHBIM IUIAHOM JUCHMIUIMHA HW3ydaeTcs Ha 2
Kypce 1o 04Ho# (popme oOyueHus. Bua mpoMexxyTo4HO# aTTecTariu: 3a4eT.

N3ydyeHne IUCHUIUIMHBI M3y4yaeTcsl NapalieIbHO € TaKUMU JUCLUIUIMHAMH, Kak
«Y CTOMYMBOCTh OOBEKTOB TeXHOC(hEpb» M «3aluTa MaTepUaroB OT BO3AEHCTBHs (aKTOPOB
OKpYyXarolen». M3ydeHne QUCHMIUIMHBI ONUPAETCS HA 3HAHUSA, MOJIyYEHHBIE B XOJ€ OCBOCHUS
TaKUX JUCHMIUIMH, Kak «MHpopMaloHHbIe TEXHOIOIUU B cdepe O6e3onacHocTu» U «Pacuer u
POEKTHUPOBAHUE CUCTEM oOecrieueHus! 0€30acCHOCTI .

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHHS 00Pa30BATEJILHOM IPOrPaAMMBI

N3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuxcst CAeIyOIUX KOMIETEHIIHNA:

KO}] N HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

PesynbTarel 00yueHus IO JUCIUILTUHE
KOMIIETEHIIUU

OIIK-1 CrnocoGeH caMOCTOSITEILHO NPHOOPETAaTh, CTPYKTYPHPOBATH M NPHMEHATH MaTeMaTHYeCKHe,
eCcTeCTBeHHOHAYYHbIe, COLUATbHO-IKOHOMUYECKHE U NPodeccHoHaIbHbIe 3HAHUS B 00/1aCTH TeXHOCPepHOii
0e30I1aCHOCTH, PelliaTh CJI0KHbIe M P00JieMHbIe BOIIPOCHI

HOIIK-1.1. [deMoHCTpHpYET OCYIIECTBICHHE | 3HAET OCHOBHBIC MPHHIUIBI (HOPMUPOBAHUS MTOUCKA, aHATI3a

MIOUCKA, aHaimM3a WU CTPYKTYPUPOBAaHUS | U  CTPYKTypHpPOBAaHHMS HaydHBbIX 3HaHMH B oOmactu
MaTeMaTUYECKUX, €CTECTBEHHOHAYYHbIX, | TeXHOC(epHOH Oe30macHOCTH, OCHOBHBIE  (hHU3UUECKHE
COLIMAIBHO-?)KOHOMHYECKHX W | 3aKOHBI, a TAaKkKe aJITOPUTMBI pabOTHl IMPOrPaMMHBIX
MpoeCCHOHANBHBIX ~ 3HAHMA B 00JacTW | MPOJYKTOB MOHHUTOPHHTA M KOHTPOJIS 6€30IacCHOCTH

TexHOC(epHOi 6e30macHOCTH YMmeer mnpuMeHSeT Ha MPAKTUKE OCHOBHBIC MPHUHITUITEI

(¢bopMHUpOBaHHS TOWCKA, aHANM3a M CTPYKTYPUPOBAaHHUA B
obOmacti TexHOc(hepHOH Oe30ImacHOCTH, CTPYKTYPHPOBATH
3HaHWsA, peIaTrb CJIOXHBIC M HpO6HeMHBIe BOIIPOCHI,
CaMOCTOSITENIFHO 00y9aThCs

Brnameer HaBelIkaMHM (OPMHUPOBAHUS TIOMCKA, aHAIM3a |
CTPYKTYpPHUpOBaHUS 3HaHWH B oOsactu TexHOchepHOU
0€e3011acHOCTH, pelarh CIOXHbIE W NPOOJEMHBIC BONPOCHL,
CaMOCTOSITEIILHO 00y4aThCs

NOIIK-1.2. Boibupaer, npuMeHsIeT, UCIOIb3YeT U | 3HAeT OCHOBHBIC ITOJIXOJBI K BBIOOPY METOZOB M CHOCOOOB
BHEJIpSIET MaTeMaTH4ecKue, | BHeIpeHHs 3HaHUi B 00acTi TexHocepHoi 6e3omacHocTH




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA
KOMIICTCHIINH

PesynbraTel 00y4eHus IO TUCIUIIINHE

€CTECTBEHHOHAYYHBIE, COIIHATIBHO-
SKOHOMHYECKHE U MPO(ECCHOHANbHBIC 3HAHUS B
obnactu TexHOChepHOit 6e30macHOCTH

YMeerT ocymecTBISATh BEIOOP METOIOB U CITIOCOOOB BHEPCHUS
Y KOHTPOJIb 32 PEIICHUEM CJIOXKHBIX U MPOOJIEMHBIX BOTIPOCOB
C MCIIOJIb30BAHUEM NMPHOOPCTEHHBIX 3HAHUI

Bnaneer HaBbIkamMu BEIOOpa METOZOB U CIIOCOOOB BHEIPEHMUS
U KOHTPOJISL PEIICHHUS CIOXKHBIX W IPOOJIEMHBIX BOIPOCOB B
cdepe TexHocepHOH 6e30nacHOCTH

IK-4 CpnocodHocTh HCHOJIb30BAaTH LH(PPOBBIE

TeXHOJIOTHH, TNpodecCHOHATbHbIE KOMIILIOTEPHbIE

nporpaMMbl M 0a3bl JaHHBIX /UIsl XpaHEHMs, CHCTeMATH3aluH, 00padoTKH, nmepegayu HHpopmanuu u
NOATOTOBKH IOKYMEHTOB B 00J1aCTH TeXHOC(epHOii 0e30aCHOCTH

UIIK-4.1. HdemoHCTpHpYeT CHOCOOHOCTH
UCIIOIhb30BaTh udpossie TEXHOJIOTHH,
npodeCcCHOHANBHBIE KOMITBIOTEPHBIE MPOrPaMMBI
u 0a3pl JaHHBIX B 00JacTH TEeXHOC(HEepHOU
0e30macHOCTH

3HaeT W OCYIIECTBISICT BHIOOP IM(POBBIX TEXHOJOTHMA,
npo(hecCHOHABHBIX KOMITBIOTEPHBIE IPOrpaMM U 6a3 TaHHBIX
UL XpaHEHWs, CHCTeMaTH3aluu, oOpaboTKW, TIepenadn
nHpopManuy, METOIbl  IOCTPOCHUSI  MaTeMaTHYECKUX
MoJenield  pealbHBIX OOBEKTOB, TNPHHLMIBI  Pacy&éToB
OCHOBHBIX allapaToB M CUCTEM oOecnedeHus TeXHochepHon
0€301acHOCTH

YMmeeT  aHanmu3MpoBaTh U HUCIOJB30BaTh  LUQPOBHIC
TEXHOJIOTHH, npodeccroHabHbBIE KOMITBIOTEPHBIC
MpOrpaMMBbl U 0a3bl JAHHBIX JUIS XPAHEHHUs, CHCTEMaTH3allnH,
o0paboTku, mepemaunm  wHpoOpMammu, 0000mAaTe U
apTyMEHTHPOBAHHO  OTCTaWBaTh MNPUHATHIE  PELICHHH,
KaueCTBCHHO OLICHHWBATh KOJMYECTBEHHBIC PE3yNIbTAThl, UX
MaTeMaTH4eCKU (opMyITHPOBATH

Bnageer u oOecrednBaeT  HCMONB30BaHHE HUPPOBBIX
TEXHOJIOTHH, MPO(ECCHOHATBHBIX KOMITBIOTEPHBIX MPOTrpPamMM
1 0a3 JaHHBIX U1 XPaHCHHS, CUCTEMaTH3aluu, 00paboTKH,
nepeayd WHPOPMALWHU, HABBIKAMH CO3JaHUS W aHalu3a
MAaTEeMAaTHYCCKUX MOJCNCH HCCICIyeMbIX MPOIECCOB U
00BEKTOB, COBPEMEHHBIMH MPOIPAMMHBIMUA MPOAYKTAMH B
00J1aCTH MPEIYIPEIKACHUS PUCKA

UIIK-4.2. OOmamaer HaBbIKAMU IOATOTOBKHU
JOKYMEHTOB B 00lacTH  TexXHOC(epHOU
0€30MacHOCTH C HCHOJB30BaHUEM IH(POBBIX
TEXHOIOTUH u npodeccCHoHANTBHBIX
KOMITBIOTEPHBIX IPOrPaMm

3HaeT CmocoObl MPHEMbl M CPEACTBA IPH IMOATOTOBKE
JOKYMEHTOB B 00jacTu TexHOC(hEpHOH Oe30MacHOCTH C
HCIOJIb30BAHHEM U pPOBBIX TEXHOJIOTUI u
poQeCCHOHATBHBIX KOMITBIOTEPHBIX porpamm,
COBPEMEHHBIE MPOrPAaMMHbBIE TPOJYKTHI, IO3BOJISIONINE
OCYIIECTBIISITh  YMCJIEHHOE  MOJICIHUPOBAHKUE  IPOIECCOB,
MIPOTEKAIONIUX B TeXHOChEpe

YMeeT aHaNIU3UPOBATh M MCIOJIB30BATh CIOCOOBI IPHEMBI
CpeacTBa IPH  IMOATOTOBKE JOKYMEHTOB B  o0JyiacTH
TeXHOC(EpHOI 0e30MaCHOCTH C MCIOJIb30BaHUEM ITU(POBBIX

TEXHOJIOTHH W TPOQECCHOHATBHBIX  KOMIBIOTEPHBIX
IIPOrpaMM, AHAIN3UPOBATh M3y4aeMblil 00BEKT;
IIPOEKTUPOBATh MATEMAaTUYECKYI0 MOJENb; MCIONb30BaTh

MaTeMaTHYCCKUM armapar JJid peuICHus 3ajja4yu; ONITUMAJIbBHO
HCIOJIb30BATHh BBIYHUCIIUTCIIbHYIO TCXHUKY

Brnaneer u obecnieunBaeT MCHOIb30BaHNE CIIOCOOOB MTPUEMOB
U CPEACTB NpPU MOJTOTOBKE JIOKYMEHTOB B 00JacTH
TeXHOC(EpHOH 0E30MaCHOCTH C MCIOJIb30BaHNEM ITH(POBBIX
TEXHOJIOTHH W TPO(QECCHOHAIBHBIX  KOMIBIOTEPHBIX
IIpOrpamm, COBPEMEHHBIMU MaTeMaTH4eCKUMHU u
MaIIMHHBIMH ~ METOJIaMH  MOJICIIMPOBAHUS, IPHHIUIAMU
CHCTEMHOTO aHa/ln3a U CHHTe3a 0E30IIacCHOCTH IPOLECCOB U

O00BEKTOB TEXHOJIOTHYECKOTO O0OpYyIOBaHMS, HaBBIKAMU
CO3JaHUs MaTeMaTHYECKUX MOJIeNeH, pemeHus
MaTeMaTHIECKUX 3amad, MeTOJaMu MOCTPOCHUS

MaTeMaTHIeCKUX MOJIEeIIei TUTIOBBIX 3a/1a4 B 00JIACTH (PU3HKO-
XUMHUYECKHX MPOIECCOB B TEXHOC(hEpe




PesynbpraTthl 00yueHHs] MO IUCIMIUIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOHN U CAaMOCTOSATEIEHOM pabOThl 00yUYarOIINUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLMH  CUMTalOTCs  CQOPMHUPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0yUCHHS.

2 CTpyKTypa U coaepkaHue JUCUMIIIIUHBI.

2.1 PacnipenesieHne TPYyI0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.

OO6mmast Tpy10€MKOCTh AUCITUIUIMHBI cocTaBisieT 5 3a4u.em. (180 yacoB), ux pacnpenencHue
10 BUJaM padoT MpPEACTaBICHO B TaOIHIIE.

Bret pabor Bcero ®dopma o0ydeHust
4acoB OuHas
3 cemecTp
(gackn)
KonrakTHasi paboTa, B TOM 4HcJe:
AyauTopHbIe 3aHATHS (BCEro): 60 60
3aHATHS JEKIIHOHHOTO THITA 30 30
MPaKTHYECKUE 3aHATHS 30 30
HNHasi KOHTaKTHas padoTa: - -
Kontpons camocrogrensHoi pabotsl (KCP) - -
IIpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamMocTosiTeTbHasi padoTa, B TOM YHCJIE: 119,8 119,8
CaMoCTOSATEIbHOE U3YyUCHHE Pa3/IeiioB, CaMOMOArOTOBKA (TIpopaboTKa
Y TIOBTOPCHHUE JICKIIMOHHOTO MaTepHaja i Marepuana yucOHUKOB U 50 50
y4eOHBIX OCOOHIA, TOATOTOBKA K MPAKTHYCCKUM, KOJUIOKBUYMaM U
T.71.)
[ToaroroBka K TeKyLieMy KOHTPOJIIO 69,8 79,8
KoHTpoJasb:
IloaroroBka K 3K3amMeHy - _
O01Iasi TPYA0EMKOCTh vac. 180 180
: :6001\: :uc.ﬂe KOHTAKTHAS 60,2 60.2
3a4. e]1 5 5

2.2 CTpyKTypa AMCUMIIIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Paznensr (TeMbl) AUCIUTUTMHBL, H3y4aeMble B 3 cemecTpe (ouHast hopma 00ydeHus)

KommaectBo gacor
Ne HaumenoBanwue pasnenos (Tem) AyautopHas Bueayuropuas
Bcero pabota pabota
J |13 | JIP CPC
1  |OcHOBHBIE TOHATHA. 3aKOHBI COXPaHEHUS. 60 10 10 - 40
2 |YpaBHeHus mepeHoca 60 10 10 - 40
3 |KonBektuBHO-1udpdy3noHHas Moesb dneKkTpoauannza | 59,8 10 10 - 39,8
UTOI'O no pazoenram oucyuniurvl 179,8 | 30 30 - 119,8
Konrposns camocrostensHoit pabotsl (KPIT) - - - - -
IIpomexxyrounas arrecranus (UKP) 0,2 - - - -
[Toaroroska K 9K3aMeHy - - - - -
OO0m1ast TpyI0EMKOCTb 10 JUCIUTUINHE 180 - - - -

[Tpumeuanue: JI — nexmumu, [13 — mpaktuueckue 3ansatust / cemurapsl, JIP — maboparopusie
sanstusi, CPC — camocTosiTenbHast paboTa CTyAeHTA.

2.3 Coaep:xanue pa3jiesioB (TeM) THCHUNIHHBI
2.3.1 3aHsATHS JEKIIMOHHOI0 THIA




HaumenoBanue paznena dopma TeKyIero

Ne Coneprxanue paszaena (TeMBl
(Temsr) siep pasnena ( ) KOHTPOJISI
1 |OcHoBHEIEC TOHATHS. Knaccnpukanust Qu3nKo-XUMHUECKHX CHCTeM U IporeccoB|YO
3aKOHBI COXpaHCHUS nepeHoca. CBs3b ¢ TPOLECCaMH 3arpsA3HEHUS W OYHUCTKU

OKpyXxatouiei cpeznbl. MakpOoCKOIMYECKUH 1 MUKPOCKOITIMYECKUN
MEXaHHU3MBl IepeHoca. YpaBHEHHs OanaHca: OalaHC Macchl;
OanaHc BemecTBa; OajJaHC KOJMYECTBA IBIIKCHUs. YpaBHEHHE
JUHAMUKH CIIJIOIIHOM Cpefibl B HanpsbkeHusX. Y paBHeHne Hapbe-
Croxca. 3aKOH COXpaHEHUsI TeIUIOBON SHEPTrUuu

2 |YpaBHeHus nepeHoca Muxpockonudeckuil nepeHoc: 3akoHsl duka, Oma, Oypse. Ux|(BO
0000IIeHUsT B paMKaX HEpaBHOBECHOW TEPMOJUHAMUKHU.
Onekrpo-auddy3uoHHbII nepeHoc: ypaBHeHne Heprcra-Ilnanka

3 |KoHBeKTHBHO- Cxema snektpoauanuznont (D[]) suediku u cyTtb mpouecca|KP
muddy3noHHAS MOAETh |00ECCONMMBAHMSA W KOHICHTPHPOBAHUS. KonBekTHBHO-
ANEKTPOANATH3A mudy3noHHAS MOJEINB MEKTPoAnaIn3a: (OPMYITHPOBKA 3a1a4n

M CXE€Ma YHCJICHHOTO PEIICHNS 3a/1a4i. AHAIN3 PEIICHNS 3a/1a9u.
Pacnpenenenue KOHLEHTpauMid M IJIOTHOCTH TOKa. TOJIIMHA
TUGPY3MOHHOTO CJOS M CTEIeHh OO0ECCONMBAHUSA PACTBOPA.
BonbpramnepHas XapaKTepUCTHKA U IPEJEIbHBINA TOK

2.3.2 3aHATHA CEMUHAPCKOT0 TUNA (MPAKTHYECKHe / CeMHUHAPCKHE 3aHATHS/
JabopaTopHblie padoThl)
[IpakTrueckue 3aHATUS

dopMa TeKy1Eero

No HawnmenoBanue paszzena (TeMbl) Temaruka 3aHATHII/PabOT
KOHTPOJIA
1 |OcHOBHBIE TOHATHA. 3aKOHbI Pemenne ypaBHeHuil Oamanca B mnpocteimux|YO
COXpaHEHHUs ciaydasx. Pacnpenenenue ckxopocred  TeueHus|P
KUJIKOCTH BOIH3H TUTACTHUHBI " B

TpyOax/MeMOpaHHBIX KaHalaX MpPH JAMHHAPHOM
TEUEHUH KUAKOCTH. YpaBHeHue [lyaseitns

2 |YpaBHeHUs IepeHoca Pemenne 3amau  muddysmum, snekrpmueckoro|bO
nepeHoca u TETUIONPOBOAHOCTH. [P
Makpockonuueckuid  nepeHoc:  KOHBEKTUBHBIH
HepeHoc. YpaBHeHUS KOHBEKTHUBHOM
anexrpoaudHy3uu u KOHBEKTHBHOTO
TEIUIONIePeHoca

3  |KoueektuBHO-1u( G y3HOHHAS Pacuer mapamerpoB O/ ammapara mo 3agaHHbIM|KP

MOJIEITb HIEKTPOINAIN3A XapakTepucTHKaM  mpomecca  obecconuBaHwus. |P

Pemenue 3aga4ur ONTUMH3AIUHN: TIOUCK IMapaMETPOB
mporiecca ]I, obecrneynBaroMX MUHUMAIbLHYIO
ce0eCTOMMOCTh OYHIIIEHHOMN BOJIBI

Kontpomnsnas pabora (KP), pedepar (P), omui-onpoc (BO), yerasiit onpoc (YO).
IIpy w3yyeHMM JAMCUUIUIMHBI MOTYT TIPHUMEHSATBCS  3JEKTPOHHOE OOYy4YeHHE,
JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
He npenycMoTtpeHsr.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 0O0ecneYeHus AJIs1 CaMOCTOATEeIbHOUH padoThl
00y4aroIUXCcH M0 JUCUMUILTIMHE (MOTYJII0)

e Bux CPC Ilepedyens yaeOHO-METOANIECKOTO 00ECIIEUeHHUS TUCIIUILIHHEI [0 BBITIOTHEHUIO
CaMOCTOSITETFHON pabOTHI

1 2 3

2 |CamocrosiTenbHOE Crenanenko, Eprenmit AmntoHoBmdy (KyOI'Y). MaremaTnueckue MeTOIBI
U3y4YCHHUE PaA3JCIOB, OLICHHBAHUA HAJIEXKHOCTU TEXHHUUYECKHX CHUCTEM W TEXHOreHHOro pucka [Tekcr]:
CaMOIIOArOTOBKA yueOHOoe nocobue. Y. 1 / E. A. Crenanenko; M-Bo oOpazoBanusi u Hayku Poc.
(mpopabotka u
MOBTOPEHUE JTEKIIMOHHOTO




Marepuana u matepuana |Denepanun, Kybanckuii roc. yH-T. - Kpacnonap: [KybaHckuid rocynapcTBeHHbIN
Y4eOHHMKOB M y4eOHBIX ynusepcurert], 2017. - 200 c.

MOCOOHH, MOArOTOBKA K
npakTudeckuMm paboraM, |Kopanemko, A.B. MareMaTtHieckoe MOIEIMPOBAHME  (PH3MKO-XMMHYECKHX

KOJUTOKBHYMAaM H T.]I.) mporieccoB B cpene Comsol Multiphysics 5.2 [DnektponHsIi pecypc]: yueO.
3 |lloaroToBka k TekymeMmy |mocobue / A.B. Kosanenko, A.M. Y3nenosa, M.X. Yprenos, B.B. Hukonenko. —
KOHTPOJIIO OnexrpoH. gaH. — Cankr-IletepOypr: Jlans, 2017. — 228 c. — Pexxum mocryma:

https://e.lanbook.com/book/93695

Meroauyeckue yKa3aHus 110 OpraHu3aliK CaMOCTOSITENbHON paboTHI.
Meroauyeckrue yKa3aHMs 110 HalMCaHHIO pedeparoB. YTBepkAeHb! Kadeapoi
¢dusnyeckoit xumuw, npotokos Ne 17 ot 11.05.2017 r

Meronnueckue peKOMEHAALMN K OPraHM3AaLMM ayJUTOPHOM M BHEAYIUTOPHOU
(camocTosITeNpHOM) pabOTHl CTYAEHTOB: Meroamdeckue ykasanws / coct. T.IL
Cropoxenko, T.b. Iloumnox, A.B., becmamoB, H.B. Jlo3za. — Kpacromap:
Kyb6anckuii roc. yH-1, 2018. 89 ¢

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUITHS HH(DOpMALINU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyLIeHUSIMU OIIOPHO-JBUTaTEIbHOTO amnmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

3 OOpa3oBaTe/lbHbIe TEeXHOJOIMH, NPHMEHsieMble TNPH OCBOCHUM JAWCHUILINHBI
(Mmonmy.Jist)

Jns dpopmupoBaHus NpoQecCHOHAIbHBIX KOMIIETEHIIMH B MpoIlecce OCBOCHUS Kypca
UCIIOJIb3YETCSI TEXHOJIOTHS MPOQPECCHOHANBHO-PAa3BUBAIOLIETO 00yUeHUsl, IpelyCcMaTpUBaroIas
HE TOJIBKO TIIepelladyy TEOPETUYECKOT0 Marepuana, HO U CTUMYJIMPOBAHME U Ppa3BUTHUE
IPOJYKTUBHBIX IMO3HABATEIbHBIX JAEUCTBUN CTYIEHTOB (Ha OCHOBE IICHXOJIOIO-TIEarorn4ecKon
TEOPHH MO3TAITHOT0 (POPMUPOBAHUS YMCTBEHHBIX JEHCTBHI).

B Xxome wm3yyeHus JHUCHMIUIMHBI IIPEAYCMOTPEHO HCIOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0opaToOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJlyJIbHasi TEXHOJOTHs, MOATOTOBKAa MHCbMEHHBIX aHAJIMTUYECKUX pabOT, CaMOCTOATEIbHAs
paboTa CTy/IeHTOB.

KoMneTeHTHOCTHBIN IOAXOA B paMKax IMPEnoJaBaHUs IUCLUIUIMHBI pPEaau3yercs B
UCITIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOMK,
MO3rOBOIO IITypMa, pa30opa KOHKPETHBIX CHUTYyallUi, aHajdu3a I[eJaroruyeckux 3ajaad,
Me1arorMYeckKoro KCIepruMeHTa, HHBIX (OpPM) B COUETAaHUU C BHEAYTUTOPHOI paboToii.

NndopmanonHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU HW3YYEHUHU  JUCLMILIUHBI:
UCMOJb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(OPMALHUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYEHUN AUCHUTUTUHBI
— QI JIMI C OrPAHWYEHHBIMH BO3MOXXHOCTSMHM 3JI0POBbSl MPEIYCMOTPEHA OpraHU3aLNs
KOHCYJIBTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM ITOYTHI.
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4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISl YCIIeBAeMOCTH W MPOMEKYTOYHOM
aTTrecTanuu

OneHouHble CpeAcTBa IpEIHA3HAYEHBbl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUI 00ydaroluxcsi, OCBOMBUINX MPOrpaMMy y4eOHOH TUCHUILTMHBL «MarteMaTuieckoe
MOJICIIMPOBAHKE MTPOIIECCOB MEPEHOCA B TEXHOC(]EPE U B IKO3ALIUTHBIX CHCTEMAX).

OneHouyHbIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Ui MPOBEACHUS TeKYyUIero
KOHTPOJISl B (hopMe TeCTOBBIX 3aJaHWM, JOKJIAAa-TIPE3eHTAlMU 10 MPOOJIEMHBIM BOIPOCAM,
Pa3HOYPOBHEBBIX 3aJlaHUIl, CUTYAllMOHHBIX 3aJau U NMPOMeXKYTOYHO#l aTrTecTauMu B (opme

BOIIPOCOB U 3a/IaHUM K 3a4eTy.

CTpyKTypa OLEHOYHBIX CPEACTB JJIS TEKYIIeil U NMPOMEKYTOYHOM aTTecTalun

HaumeHoBaHUE OLIEHOYHOTO
Kon u HanmeHoBaHue
Ne Pesysnprarel 00y4eHus CpeacTBa
HHIUKaTOpa (B v
n/n (B cootBeTcTBMU C 1. 1.4) Texymuii | [IpomexyTounas
COOTBETCTBHH C 11. 1.4)
KOHTPOJITb aTTecTanys
HOIIK-1.1. 3HAaeT OCHOBHBIC MNPHHIUIBI (opmupoBanus | YO Bomnpoc Ha
JeMmoHCTpHpYET MIOWCKA, aHAIN3a U CTPYKTYpHUPOBAHUS HAy4HBIX | P 3aueTe
OCYIIECTBIICHHE 3HaHMH B 001aCTH TeXHOC(EpHOH Oe30macHoCTH,
NIOWCKa, aHalW3a ¥ | OCHOBHBIC (DM3WYECKHE 3aKOHBI, a TaKXKe
CTPYKTYPHPOBAHHUS ITOPUTMBI PabOTHI MPOTPAaMMHBIX MPOIYKTOB
MaTeMaTHYECKHX, MOHHUTOPHHTA M KOHTPOJISI 0€30I1aCHOCTH
€CTECTBEHHOHAYYHBIX,
COLMATBHO- YMeeT mNpHMEHSET Ha MPAKTHKE OCHOBHBIE
KOHOMHYECKHIX u | TpUHOMIBL OPMUPOBAHUS IIOWCKA, aHATH3A M
1 PO eCCHOHANBHBIX CTPYKTYPHUPOBaHUS B OOJNACTH TEXHOC(HEpHOU
sHaHMH B oOmacTh | O€30TMacHOCTH, CTPYKTYpPHPOBATh 3HaHWUA,
TexHOC(EPHO pemiate CIOXHBIE M TPOOJIEMHBIE BOMPOCHI,
Ge30MaCHOCTH CaMOCTOSITENIBHO 00y4aThcs
Bnaneer HaBblkamMu (DOPMHUPOBAHMS IIOHCKA,
aHaJIM3a U CTPYKTYPHUPOBAHUS 3HAHUH B 00IaCTH
TeXHOC(EPHOH 0E30MacHOCTH, PelaTh CIOKHBIE
U TpoOJIeMHBIE BOIPOCHI, CAMOCTOSITEIHHO
o0yJatbcs
HOIIK-1.2. Beibupaer, | 3HaeT OCHOBHBIE MOAXO0/bI K BEIOOPY MeTOon0B U | BO Bomnpoc Ha
IIPUMEHSIET, croco0OB  BHeApeHWs 3HaHUMT B  obmactu | P 3a4ere
HCTIONB3yeT u | TexHocdepHoH 6e30macHoCTH
BHEJPSIET
MareMaTH4ecKue, YMeeT oOCyHmeCTBIATH BBIOOpP METONOB U
€CTECTBEHHOHAy4Hble, | CMOCOOOB BHEIPEHHS M KOHTPOIb 33 PEIICHHEM
2 COIHMATbHO- CIOXKHBIX M  MHpPOOJEMHBIX  BONPOCOB €
SKOHOMITUECKIE § | MCTIONB30BaHUEM NPHOOPETEHHBIX 3HAHUN
npodeccruoHaBHbBIE
Brnaneer HaBbIKaMu BBIOOpA METO/IOB M CLIOCOOOB
3HaHM B  o0Osactu
. BHEJIPEHHUS M KOHTPOJISI PELICHHUS CIOXHBIX H
TeXHOC(HepHOit .
npoOJIEMHBIX BOINPOCOB B cepe TexHOChepHOit
0e30MacHOCTH
6e30MacHOCTH
HIIK-4.1. 3HaeT W ocymecTBisieT BboIOOp 1HppoBhIX | KP Bomnpoc Ha
JemoHcTpupyet TEXHOJIOT U, npogeccuoHanbHbIX | P 3a4eTe
CrocoOHOCTh KOMIMBIOTEPHBIE TpPOrpaMM M 0a3 MaHHBIX IS
HCTI0JIH30BaTh XpaHeHusl, CHCTEMAaTH3aINH, 00paboTkH,
ugpossie nepenadyd HMHGOPMAIMU, METOABI IOCTPOCHUS
TEXHOJIOTUH, MaTeMaTHYECKUX MOAEeNel pealbHbIX 0OBEKTOB,
3 npodeccroHaIBHbBIE NPUHIOUIB PacuyéTOB OCHOBHBIX aIllapaTtoB H
KOMITBIOTEPHBIE cUCTEM obecrieueHns TeXHOC(EPHOI
mporpaMMmbl W 0a3bl | 0€30MacHOCTH
JaHHBIX B  00OJacTu
TexHOC(EpHOIt YMmeer  aHaNM3WpPOBATH WM HCIOJIB30BATh
6e30MaCHOCTH IUPPOBBIE  TEXHOJOTHH, TpodecCHoHATBHBIE
KOMITBIOTE€PHBIE IPOTPaMMBI M 0a3bl TaHHBIX JUIS
XpaHeHHUs, CUCTeMaTH3alUH, 00paboTKHy,




nepenauu uHpOpMAIIHH, 00001aTsL Hu
apryMEHTHPOBAHHO  OTCTaWBaTh  [PHHATHIC
pelICHui, KaueCTBEHHO OIIEHMBATD
KOJIMYECTBEHHBIE Pe3yNbTATHI, HX
MaremMatuuecku GopMyIHpOBaTh

Bnaneer u obecneunBaer HCIIOJIb30BAHUC
IIH(i)pOBI)IX TeXHOJ’IOFHﬁ, HpO(l)eCCI/IOHaHLHLIX
KOMIBIOTCPHBIX IPOTpaMM U 0a3 JaHHBIX JJIA

XpaHEeHHS, CHCTEMAaTH3ALNH, 00paboTkHy,
nepenadd vHGpOpPMAIUU, HABBIKAMH CO3JAHUS H
aHanm3a MaTeMaTHYECKUX Mozeneit

UCCIENYeMbIX  IIPOIECCOB M OOBEKTOB,
COBPEMEHHBIMH IIPOrPaMMHBIMH MPOIYKTAMH B
0071aCTH NpeayNnpeKAeHUs pUcKa

UIIK-4.2. OGnamaer
HAaBBIKAMU IIOATOTOBKHU
JIOKYMEHTOB B 00J1aCTH
TeXHOC(HEepHOit
0e30IMacHOCTH c
HCIIOIL30BAHHEM
TUPPOBBIX
TEXHOJIOTHH H
npodeCCHOHANBHBIX
KOMITBIOTEPHBIX
porpamMmm

3HaeT cmocoObl TPHEMBI M CpPEACTBA IPH
MO/ATOTOBKE JIOKYMEHTOB B obmactu
TexHOC(EepHOI 0E30MaCHOCTH C UCTIOIB30BaHUEM
IU(POBBIX TEXHOJIOTHH M MPOQECcCHOHATBHBIX
KOMIBIOTEPHBIX ~ TPOrPaMM,  COBPEMCHHbIC
IpOrPaMMHBIC MPOJYKTHI, TIO3BOJISIOIIUE
OCYIIECTBIIAITH ~ YUCICHHOE  MOJCIHPOBAHME
MPOLIECCOB, IPOTEKAIOLINX B TeXHOChepe

VMeeT aHATU3UPOBATH M UCIIOIB30BATh CIIOCOOBI
IMMPUEMBI U CPEACTBA IPU MTOATOTOBKE TOKYMECHTOB
B 00lacTH TEeXHOC(pepHOU OE30mMacHOCTH C
UCIIONIb30BaHUEM IM(MPOBBIX TEXHOJOTUH U
po(eCCHOHATBHBIX KOMITBIOTEPHBIX MPOTPaMM,
AHATH3UPOBATH H3yJaeMBIi 00BEKT;
NPOEKTHPOBATh ~ MATEMAaTHYECKYI0  MOJIEINb;
HCTIONB30BaTh MATEMATHUYECKHH ammapar Ui
pellleHnsl 3a1a4uu; ONTHMAJbHO HCIOIb30BATh
BBIYHCITUTEIbHYIO TEXHUKY

Brageer u  oOecreyMBaeT — HCIOJIL30BaHHUE
CIIOCOOOB MPUEMOB M CPEACTB NPH HOATOTOBKE
JOKYMEHTOB B ofOylacth  TexHocdepHOil
0e30MacHOCTH C HCIHOJNB30BaHHEM LU(PPOBBIX
TEXHOJIOT Uil " npohecCHOHATBHBIX
KOMIIBIOTEPHBIX ~ IPOrPaMM,  COBPEMEHHBIMH
MAaT€MaTU4YCCKUMHU W MAIIUMHHBIMH MECTOJaMHU
MOAECJIMpPOBaHNUA, MIpUHIUIIAMHUA CHCTECMHOTI'O
aHaJIU3a ¥ CHHTe3a 0e30MacHOCTU IPOLECCOB U
00BEKTOB  TEXHOJIOTHYECKOTO 000pyrOBaHuS,
HaBbIKaMU CO3JaHUA MATECMAaTUUYCCKHUX MO}IeHeﬁ,
peuicHuss MareMaTU4YCCKHUX 3ajaad, METodaMu
MOCTPOCHHS MaTEMaTUYECKUX MOJEINCH THIIOBBIX
3a/1a4 B 00J1aCTH QU3UKO-XUMHIECKHX IPOLIECCOB
B TexHOC(epe

KP, P

Bompoc Ha
3a4yere

TunoBble KOHTPOJIbHbIE 3aJaHUS WU UHbIE MATEPHUAJIbl, HE00X0AUMBbIE 1JIs1 OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIeTEeHIMI B Mpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl

Ilpumepnulit nepeuenv 60npocos u 3a0anuil
Bonpocel 1J151 ycTHOT0 onpoca no reme «OCHOBHbIE MOHATHSI. 3AKOHbI COXPAHEHHS1.)

1. Kak knaccudunupyrores GU3NKO-XUMHUYECKHUE CUCTEMBI M ITPOLECChI ITepeHoca’?

2. KakoBa cBsI3b IPOIIECCOB TIEPEHOCA C MPOIECCAMU 3arPS3HEHUS M OYHCTKH OKPYIKarOIIeH
cpenbl?

3. YeM OTIMYAIOTCS MAKPOCKOMUYECKHUI U MUKPOCKOITMYECKUN MEXaHU3MBI lepeHoca’?

4. Kakue ocHOBHBIEC 3aKOHEI COXPAaHCHUSA CYH_ICCTBYIOT?




Kakue ypaBHEHUS! OTHOCATCS K ypaBHEHHsIM OanaHca?

UYro onuckIBalOT ypaBHeHHs OajaHca Macchl U OajlaHca KOJMYEeCTBA BElecTBa?
B yem oco0eHHOCTh ypaBHEHHUS OajlaHCa KOJIMYECTBA IBUKCHUS?

Kaxk 3ByunT 3axkon ®uka?

Kak 3Byunt 3akon Oma?

10.  Kak 3Byunt 3akoH Dypbe?

©ooNo O

Bomnipocsl 11 OLICTPOr0 NUCbMEHHOT0 ONPOCA («OJIMI-0MPOCA») HA MPAKTHYECKOM
3aHATHHU (CeMUHAPe) M0 TeMe «YPaBHEHUsI MePeHocay

1. B uyem ocHOBHOe otinnune mpouecca Aubdy3uu B YCIOBUSX — HAIOXKEHHOIO
AIIEKTPUIECKOTO OIS U 0e3?

2. N3 xakux ypaBHEHUI U IPEANOJIONKEHUM BbITekaeT ypaBHeHue Hepucra-Ilinanka?

3. Kak BbIpa3uTh IJIOTHOCTH IIOTOKA MOHOB 4Yepe3 TPAAMEHT AIIEKTPOXUMHUYECKOTO
noreHyana?

4. B 4em 3akiogyaercst ycioBue paBHOBECHS ?

5. Kakue cymectByroT ocHOBHbIE neMeHTsl THIT?

6. Uro u3 cebs npencrasiser ypaBuenus Ouzarepa?

7. KakoBa ¢dopmynupoBka u (u3MUECKHii CMBICT MOTOKOB, JABIDKYIIUX CHJ U
k023 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

8. Kaxum 00pa3zom BO3MOKHO OCYIIIECTBUTH BBIBOJ JIMHEWHBIX 3aKOHOB nepeHoca @uka, Oma
u Jlapcu u3 ypasanenust Kenem-Kauanbckoro?

9. B yem ocHOBHas naest GapoMeMOpaHHBIX MPOIIECCOB?

10.  Kakue ypaBHeHUs IepeHOCa BBITEKalOT U3 ypaBHeHui Kenem-Kauanpckoro?

11.  Kak kiaccudunupyrorcs 6apoMeMOpanHbie mporecchl? Kakue MexaHu3Mbl pasielneHus
HCTIOJB3YIOTCS. B 0OPATHOM OCMOCE M B APYTHX OapoMeMOpaHHBIX Iporieccax?

12.  Kaxkue mapamMeTpsl ONpenessioT KadecTBO pa3aeneHus: B 6apoMeMOpaHHbIX Mpolieccax?
13.  Kakwue nporeccbl NpoTeKaroT B reMoauann3arope?

14. Kak ocymecTBUTh pacueT IUIOIIAAM MeMOpaHbl, HEOOXOAUMOW il OJHOIO ceaHca
OUYUCTKH KpOBH?

15. Kakum oOpa3om ocymiecTBiseTcss pacyeT OOpaTHOOCMOTHYECKOTO  IMpoliecca

o0ecconrBaHus MOPCKOM BOJIbI?

Kounrpoabsnas padora no reme «KonBekTuBHO-1u¢Py3uoHHAS MOAEb HIEKTPOIHATU3A)

Bapuant Nel

1. DnexTpoMeMOpaHHbIe rpoiecchl. CxeMa 3JeKTpoInain3a.

2. Onnomepnas Mmozaens OJ1. KoHneHTpanroHHas Noaspru3ays Npu dJIEKTPOIUAIIN3E.

3. Pacuer ckauka moreHnuana B MeMOpaHHOM CHUCTEME.

4. KonsektuBHas auddysus npu snexkrpoananuse. JBymepHas Mmojnens. dDopmyaupoBka
3a/1a4H.

3adaua. HaiiTn ontumanbHOE HAIpsDKEHHE M Ce0ECTOMMOCTb BOJIBI, MosydaeMol mpu DJ1
pactBopa NaCl ¢ xonuentpanwuei 0,01 mons/n. IIpuHATB, YTO CKOPOCTH TeUeHHS pacTBopa 1,6
cm/c, koapounment muddysun comu D NaCl=1,6x10-5 cm2/c. Croumocts mMemOpan 1000
py0./M2. CTouMOCTb 3J1. SHEeprum paBHa 2 py0. 3a KBTxuac. 3arpaTtamu SJIEKTPOIHEPTHUU Ha
nepekavyky pacTBopa npenedpeus. Uncio padbounx 4acoB B rogy 5840, crouMocTb 000py0BaHUS
6e3 cronmoctn MemOpan 200 000 py6ieii. [TpoM3BOMTENBEHOCTS YCTAHOBKH 1 M°/4 IO IMITIOATY
u 02 M4 no konuenrtpary. Illupuna paGoueil uyacTu MeMOpaHBI (=IIMPHHA Kamepbl
obecconmmBanus) 40 cm, paccTrossHue Mexay cocenHumu MemOpanamu h=0,5 mm. Crenenb
obecconuBanus 0,8. MakcuManbHOE YHCIIO JIET 3KcmyaTanuu 12 nert. IlpegycMoTpers 3ameHy
MeMOpaHbI KaXk/ipie 4 roja.

Bapuant Ne2
1. JIBymepHasi KOHBEKTUBHO-M(DPy3noHHas mozens D/]. Pemenue kpaeBoii 3agauu.
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2. Pacnipenenenne KOHIEHTpalMM W IUIOTHOCTH Toka B O]l Bousbramnepnas
XapaKTepUCTHUKA.

3. KonsektuHo-1uddysnonnas moaens D/

4, [Ipenenbubiii TOK U qUdPY3MOHHBIN CIOM

3aoaua. Haiitn onTuManbHOE HampspDKEHHE M Ce0ECTOMMOCTh BOJBI, TOdydaeMoi mpu /]
pactBopa NaCl ¢ konnentpanueit 0,01 monb/n. [IpuHATE, YTO CKOPOCTH TE€YeHHUS pacTBopa 1,6
em/c, koadduument nuddysun comr DNaCl=1.6x10-5 cm?/c. CronmocTs Membpan 1000 py6./m2.
CroumocTh 371. Hepruu paBHa 2 py0. 3a kBTxuac. 3aTpaTaMu 2JIEKTPOIHEPIUH HA MEpPEKaYKy
pactBopa mpeHeOpeub. Umcino paboumx yacoB B roay 5840, crommocts 0oOopymoBaHus 0e3
croumocTtn Membpan 200 000 py6ueii. [IpoH3BOAUTEIBHOCT YCTaHOBKH 1 M3/4 o aumoary u 0,2
M%/4 o koHneHnTpaty. lllupuna paboueii yacTn MeMOpaHBI (=IIMPUHA KAMEpPhI 00ECCOTMBAHMS)
40 cM, paccrosiHue Mexay cocenrHuMu memOpanamu h=0,5 mm. Crenensr obecconuBanus 0,8.
MaxkcumanbHOe YHCiIo JeT dKcruryarauu 12 net. [IpeaxycMoTpers 3aMeny MeMOpaHbl Kaksie 4
roja.

Tembl pedeparToB
BriBoj 3akonoB duka, Oma, ®ypre, ypaBuenus Hepucra-Ilianka.
BriBon1 ypaBHEeHUH KOHBEKTUBHOM 31eKTpoAu(dy3ul 1 KOHBEKTUBHOTO TEIUIONEPEHOCA.
Pemenue 3a1au nepenoca. 3ajjaua pacTBOPEHUS MIIOCKOM MJIACTUHBI.
Pemenue 3anay no nuddys3un B PU3NKO-XUMUYECKUX CUCTEMAaX. 3aauu JUAIIN3A.
VYpaBHeHuUs nepeHoca B 6apoMeMOpaHHBIX MPOIIECCAX.
AHanu3 ¥ peleHHe  KOHBEKTUBHO-AMU(PGY3UOHHONH  MOAENU  SJICKTPOAHATU3A.
I/Icnonb3OBaHHe pa3pabOTaHHBIX paHEe MPOTPAMMHBIX MPOIYKTOB.
7. Pacuer pacnpeneneHus KOHIIEHTpAIM U MIOTHOCTH TOKa B KaHajaX 00ECcCONMBAHUS U
KOHLEHTPUPOBAHHUS AIEKTPOJAUAIU3HOTO alapara.
8. W3ydyenue CcBOMCTB MeMOpaHHBIX CHCTEM METOJaMU  XPOHOMOTEHLIUOMETPUH,
BOJIbTAMIIEPOMETPUHU Y UMITEITAHCOMETPHH.
9. OnHoMepHOE MOJICTUPOBAHHE MATUCIOWHBIX MEMOPAHHBIX CHCTEM.

ook wndE

3ayeTHO-IK3aMeHALMOHHBIE MATEPHAJIBI IJIsl MPOMEKYTOYHOH aTTecTauum (3a4er)
Bonpocs! 1J1s1 NOATOTOBKM K 324eTy
1. Kak xnaccuduumpyrores pu3snko-XxuMU4ecKue CUCTEMBI U TPOLIECCHI IepeHoca?
2. KakoBa cBs13b po1ieccoB MepeHoca ¢ MporeccaMy 3arpsi3HEHHUs U OUUCTKH OKPY KAOIIeH
cpenbi?
YeM 0oTIIMYAIOTCS MAaKPOCKOIMUECKUI 1 MUKPOCKOTTUYECKHI MEXaHU3MBbI IlepeHoca?
Kakne ocHOBHBIE 3aKOHBI COXPaHEHUS CYIIECTBYIOT?
Kakue ypaBHEeHUs1 OTHOCATCS K ypaBHEHUsIM OasiaHca?
UYro onuckIBalOT ypaBHEHUs OajaHca Macchl U OajlaHCca KOJIMYECTBA BelecTBa?
B ueM ocoOeHHOCTh ypaBHEHUs OanaHca KOJIMYECTBA ABHKEHHS?
Kak 3Byunt 3akon ®@uka?
Kak 3Byunt 3akoH Oma?
10.  Kak 3Byunut 3akoH Pypbe?

©CoOoNO AW

11. B d4em ocHOBHOe oTiaMuue mpouecca AUPpPy3un B YCIOBUSAX HAJOKEHHOTO
ANEKTPUIECKOTO T0JIs U 6e37

12. N3 kakux ypaBHEHUH U NPEANOI0KEHUH BoITeKkaeT ypaBHeHue Hepuera-I1lnanka?

13.  Kak BBIpa3uTh IUIOTHOCTH IIOTOKa HOHOB Yepe3 TPAJUEHT DICKTPOXUMHUECKOTO
noreHuuana’?

14. B dem 3akmtouaercs yciioBue paBHOBECHS?

15. Kakwue cymectBytoT ocHOBHBIE 2eMeHTsl THIT?

16. Uro u3 cebs npencrasiser ypaBHeHus Ouzarepa?

17. KakoBa ¢opmynupoBka U (U3HYECKHH CMBICH MOTOKOB, JBIKYIIUX CHI U
koa¢uimeHToB nepeHoca B ypaBHeHu Kenem-Kauanbckoro?
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18.  Kakum 00pa3oM BO3MOXKHO OCYIIECTBUTH BBIBOJI IMHEHHBIX 3aKOHOB nepenoca @uka, Oma
u [lapcu u3 ypaBHenus Kenem-Kauanbckoro?

19. B uem ocHOBHas ujaes 6apoMeMOpaHHBIX IPOIECCOB?

20. Kakue ypaBHeHus nepeHoca BbITeKaroT U3 ypaBueHui Kegem-Kavanbckoro?

21.  Kak xmaccuduuupyrorcst 6apomemOpannbie npouecchl? Kakne MexaHu3Mbl pa3eneHus
HCIIOJIB3YIOTCSI B OOPaTHOM OCMOCE U B JPYTUX 6apoMeMOpaHHbIX Mpolieccax?

22.  Kakue mapaMeTpbl ONPEACTSIOT Ka4eCTBO pa3eiieHus: B 0apoMeMOpaHHbBIX Mporieccax?
23.  Kaxkue nmporueccsl IpoTeKalT B reMoauanuiarope?

24.  Kak OCyIIECTBHTH pacyeT IUIOIaAu MeMOpaHbl, HEOOXOAWMOW IJIsi OJHOTO CceaHca
OYMCTKH KPOBU?

25. KakuM 00pa3oM  OCYyWIECTBISIETCS ~ pacdeT OOpaTHOOCMOTHYECKOrO  Ipolecca
obeccoMBaHus MOPCKOM BOIBI?

26.  UTO OTHOCHUTCS K 3JIEKTPOMEMOpPAHHBIM TMporieccam?

27.  KakoBa npuHLHMIIUATbHAS CXeMa dJIeKTpoauannsa?

28.  Kak BeImsinuT ogHoMepHast pusnueckast mozaens D/1?

29.  Urto Takoe KOHILIEHTPALMOHHAS MOIsIpU3anus?

30.  Kak ocymecTBisieTcsl pacdeT cKauka IOTeHIIMajla B MeMOpaHHOH cucteme?

31.  Yto Takoe KOHBeKTUBHas AU Py3us B dNeKTpoauanuse?

32.  Uto u3 cebs mpeacTaBiIseT AByMEpHas MOJICIb AICKTpoarann3a’?

33. Uto u3 cedst mpeacTaBisieT IByMepHas KOHBEKTHBHO-IUG G y3nonHast moaens /1.

34.  Kak ocymiecTBIisIeTCsl pelieHrne KpacBoi 3a1aun?

35.  Uro Takoe BoidbTaMIepHas Xxapakrepuctuka? Kakue mporeccsl OHa OMHChIBaeT?

36.  Uto Takoe mpeaeNbHbII TOK U 1] Py3HOHHBIH CI0H?

Kputepuu oneHuBaHus pe3yabTaTOB 00y4eHUsI
Kpurepun oneHuBaHNsI KOHTPOJIbHBIX PadoT.

OneHKa «OTJIMYHO» BBICTABISIETCS, €CIU CTYIEHT BBIMOJHUI paboTy 0e3 ommuboK u
HEJIOYETOB, JIOMYCTHII HEe O0JIee OJJHOTO HEI0YETa.

OreHKa «XOPOIIO», €CIIU CTYIEHT BBIMOIHII PaboTy MOIHOCTHIO, HO JOMTYCTHUI B HEH HE
OoJiee 0THOM HErpyOO OMIMOKHK U OJTHOTO HEJI0UeTa, WM He 00Jiee IBYX HEI0YETOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIM CTYICHT MPaBWILHO BBIMIOJHUI HE MEHee
MOJIOBUHBI pa0OTHI WU JOMYCTUI He OoJsiee ABYX rpyObIX OMIMOOK, WK HE OoJiee OHOM TpyOoit
¥ OJIHOM HerpyOoil OMMOKU ¥ OJTHOTO HEJ0YETa, UK He OoJiee IBYX-TPEeX HErpyObIX OMIUOOK, I
OJIHOI HerpyOoi OmMOKHM M TpeX HEAO0YETOB, WIM MPU OTCYTCTBUU OLIMOOK, HO MPU HAIUYUHU
YeThIPEX-TISITH HEJJOUETOB, TUIOX0 3HAET TEKCT MPOU3BECHUS, TOMYCKAaeT UCKaxKeHHe (aKTOB.

OreHKa «HEY/I0BJIETBOPUTEIBLHO», €CITH CTYACHT JIOIMYCTHII YHCIIO OMMUOOK U HEJOYETOB,
MIPEBOCXOIAIIEe HOPMY, IPU KOTOPOM MOYKET OBITh BHICTABIIEHA OIIEHKA «3», WIIM €CITU MTPABUIIBHO
BBITIOJTHHUJI MCHEC ITOJIOBUHBI pa6OTBI.

Kpurepun onenuBanus pedeparon

OneHka «OTJIMYHO)» — BBINOJIHEHBI Bce TpeOOBaHMS K HAIllMCAHUIO U 3amuTe pedeparta:
o0o3HaueHa npobsiemMa U 00OCHOBAaHA €€ aKTYaJlbHOCTb, C/AETIaH KPAaTKUIl aHaIM3 pPa3IUYHBIX
TOYEK 3PEHHS Ha paccMaTpUBaeMylo MpoOJjeMy U JIOTHYHO H3JI0KEeHa COOCTBEHHAas MO3MIIMS,
c(OpMyYIMPOBaHbl BBIBOJBI, T€Ma pPACKpBITA IOJHOCTHIO, BBIIEPX)aH OO0BEM, COOIO/IEHBI
TpeOoBaHUS K BHEIIHEMY O(GOpPMIIEHMIO, JAaHbl IMPaBWJIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OrneHka «Xopouo» — OCHOBHbIE TpeOOBaHMsI K pedepaTy U €ro 3alluTe BHINOIHEHbI, HO
IIPY ATOM JIOIYUIEHBI HEIOYEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHUU MaTepHala;
OTCYTCTBYET JIOTUYECKasi TMOCJeI0BaTEIbHOCTh B CYKIEHUSIX; HE BBIAEpKaH 00beM pedeparta;
UMEIOTCA YIYIEHHUS B 0)OPMIIEHUH; Ha JIOTIOJIHUTEIbHBIE BOIPOCHI IIPH 3aIIUTE JTaHbI HETTOJTHbIE
OTBETHI.

O1ieHKa «y10BJ1€TBOPHUTEIbHOY» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TPeOOBaHUH
K pedepupoBaHuio. B dacTHOCTH, TemMa OCBelleHA JUIIb YAaCTHUYHO; JOMYLIEHbI (haKTUYECKue
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OMOKH B coJiepaHUU pedepara WU MPU OTBETE Ha JIOMOJHUTENBHBIC BOIPOCHI; BO BpEMs
3aIUATHI OTCYTCTBYET BBIBOJI.

OrneHka «HeyI0BJIETBOPUTEIBbHO» — TeMa pedepaTa HE pacKpbiTa, OOHAPYKHUBACTCS
CYILIECTBEHHOE HEMIOHUMAaHUE IPOOJIEMBI.

Kpurepun nud¢epenunpoBaHHoi oneHKH pedepara

Kpurepuu onenku MaxkcuMmanbHas OlleHKa B Oajuiax
JIOrMYHOCTH U3JI0KEHUS 3
PackpprTue Tembl 3
Vcnonp3oBanue mMupoKor HHPOPMALMOHHOM 6a3bl 3
Hannuue coOCTBEHHBIX BLIBOAOB, 0000IICHMI, 3

KPUTHYCCKOI'O aHajin3a

ColnroieHue IpaBul IUTUPOBAHUS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Uroro: 15

13-15 0anaoB — OTJIMYHO;

10-12 6annoB — xopoIo;

8-9 6ayuIoB - yIOBICTBOPUTEIILHO;
0 6ayTOB — HEYIOBJICTBOPUTEIIBLHO.

Kpurepun oneHuBanus pe3y/ibTaTOB YCTHOIO OIIpOca

OneHka «xopouio» CTAaBUTCS, €CIU CTYIACHT JAeT OTBET, YJOBJICTBOPSIOIIMNA TeM e
TpeOOBaHUSAM, UYTO M JJISl OLEHKH «OTJIMYHO», HO JONyckaeT 1-2 omuOKH, KOTOpHIE caM K€
UCTIpaBIISET, U 1—2 HepoueTa B OCIIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OueHka «yooenemeopumenbHo» CTABUTCS, €CIH CTYAEHT OOHApyXHBAaeT 3HAHUE U
IOHUMaHHE OCHOBHBIX IOJ0KEHUN TaHHON TeMbI, HOT M3JIaraeT MaTepyuail HEOJIHO U JIOMyCKaeT
HETOYHOCTH B ONPEACTICHUH MMOHITUN WK (HOPMYyTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATH CBOM CYXJIEHUS M NMPUBECTU CBOM MPHUMEPHI; U3JIaraeT MaTepHuai
HEMOCJIE0BATENbHO U IOIYCKAeT OIIUOKH B A3BIKOBOM O()OPMIIEHUU H3J1araeMoro.

OneHka «HeyooenemeopumenbHo) CTaBUTCS, €CIIU CTYJEHT OOHapyXHBaeT HE3HaHUE
OonblIeld YacTHM COOTBETCTBYIOLIETO BOMNpOCa, JOMycKaeT OmHMOKH B  (OPMYJIHPOBKE
OTpeNieIeHu W MpaBMJI, MCKAKAIOIIME MX CMBICH, OECIOpSJOYHO U HEYBEPEHHO H3JIaraer
matepuan. OneHka «2» OTMEYaeT TaKUe HEJOCTaTKU B IOATOTOBKE, KOTOpBIE SIBISIOTCS
CEPbE3HBIM IIPENATCTBUEM K YCIIEIIHOMY OBJIAJICHHUIO IIOCIEAYIOIINM MaTEpHAJIOM.

5 llepeuenb y4eOHOI TUTEPATyPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHil

5.1 YueOHnas 1uTepatypa

1. Crenanenko, Eprenmiti AmnrtoHoBnu (KyOI'Y). Maremarudyeckue MeTOIbI
OLICHUBAHMs HAJEKHOCTH TEXHUUYECKUX CHUCTEM M TEXHOreHHOro pucka [Tekct]: yueOHOe
nocobue. Y. 1/ E. A. Crenanenko; M-Bo oOpa3oBanus u Hayku Poc. ®eneparun, Kybanckuii roc.
yH-T. - KpacHonap: [Ky6aHnckuii rocynapctBensslii yausepcurer], 2010. - 200 c.

2. Kosanenko, A.B. Maremarnyeckoe MoaeIUpOBaHUE (PUINKO-XUMHUYECKUX
nporeccoB B cpene Comsol Multiphysics 5.2 [DnekTponHbIi pecypc]: y4ueb. mocodue / A.B.
KoBanenko, A.M. Y3nenora, M.X. Yprenos, B.B. Hukonenko. — DOnektpoH. naH. — CaHKT-
[MerepOypr: Jlans, 2017. — 228 ¢. — Pexum noctyma: https://e.lanbook.com/book/93695

3. [loBplIeHNE MOXApHOH M SKOJOTMYECKOW O€30MacHOCTH  AKCIUTyaTalluu
KOTEJbHBIX TIPH HCIOJIB30BAaHUHU SJIEKTPOO30HHBIX YCTaHOBOK [Tekct]|: moHorpadus / JI. A.
Hopmos, E. A. ®enopenko, B. A. Jlparun, B. H. 3aruutko; Heroc. yacTtHoe o0pa3oBar.
yupexJieHue Bbiciiero mpod. oopasopanusa "KybaHckuil com.-askoHoMm. uH-T", Kad. nmoxxapHoi
0€30MacHOCTH U 3alUTHI B Upe3BblYaiHbIX cuTyanusx. - Kpacnonap: [KCOU], 2012. - 117 c.
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https://e.lanbook.com/book/93695

4, I'ymepoB, A.M. MareMarndyeckoe MOACIHUPOBAHUE XHUMHKO-TEXHOJIOTHUYECKUX
nporeccoB [DnekTpoHHBIN pecype]: yueb. mocodbue / A.M. ['ymepoB. — DJEKTpOH. AaH. —
Canxkr-IlerepOypr: Jlans, 2014. — 176 ¢. Pexxum pocryma: https://e.lanbook.com/book/41014

o. CeutioB, Anekceil AnekcaHApoBUY. BBeneHne B MeMOpaHHYIO TEXHOJOTHIO
[Tekcr]: [mocobue] / A. A. Cutnos. - M.: leJIu npunt, 2007. - 207 c.

5.2 Ilepuoguyeckue JuTeparypa

1. baswl nannabix kommanuu «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. A.b. Slpocnasues, B.B. Hukonenko, MoHooOMeHHbIE MEeMOpaHHBIE MaTEepHAJIbL:

CBOﬁCTBa, MOI[I/I(l)I/IKaLII/I}I " IIPAKTUYCCKOE IPUMCHCHUC, 0630p. Poccuiickne HaHO-TEXHOJIOT'UH,
2009, T.4, Ne3-4, C. 33-53

4. V.V. Nikonenko, N.D. Pismenskaya, E.I. Belova, P. Sistat, P. Huguet, G. Pourcelly,
C. Larchet, Intensive current transfer in membrane systems: modelling, mechanisms and
application in electrodialysis, Advances Colloid Interface Sci. 160 (2010) 101-123.

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
JAHHBIX U HH(l)OpMaI[I/IOHHbIe CIIPpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. DBC «OPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3. XKypnais uznarensctea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexrponnas oudnaunoreka (HIb) hitp://www.elibrary.ru/

5. ITomHOTEKCTOBBIE APXUBLIL BEAYLIIUX 3araJHbIX HAayYYHBIX JKYPHAJIOB Ha
Poccuiickoit miardopme Hayunsix sxypHamoB HOMKOH http://archive.neicon.ru

6. HanmonaneHas snexkTpoHHas OMOaMOTeKa (JOCTYH K DJIEKTPOHHOH Ombamorexe
nuccepranuii Poceuiickoit rocynapcreenHoit ouonuoreku (PI'B) https://rusneb.ru/

7. baza nanabix CSD KeMOpumKCKOro LEHTpa KpUCTALIOrpaUyecKuX JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8. Springer Journals: https://link.springer.com/

9. Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/

11. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials: http://materials.springer.com/

13. Nano Database: https://nano.nature.com/

14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15. "Jlextopuym TB" http://www.lektorium.tv/

16. YuuBepcuterckas napopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

HNHpopmManHoOHHBIE CIPABOYHbIEC CUCTEMBbI:
KoncynpranT [Intoc - cipaBouHas mpaBoBasi cucTeMa (JOCTYI 10 JIOKAJIBHOM CEeTH C
KOMIIBIOTEPOB OUOINOTEKH ).

Pecypcbl cBoOOAHOrO OCTYMA:
1. KubepJlennnka http://cyberleninka.ru/;
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2. AMepuKaHCKas TaTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/

3. MuHHCTepCTBO HAyKW U BhIcmIero oOpa3oBanus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbHblil moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

5. Nudopmanmonnas cucrema "EnuHoe OKHO JocTynma K 0Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xomnekiuss 1udpoBbix o0pa3zoBarelbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Cayx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

8. Crnoapu u sHnuKIIoONeauu http://dic.academic.ru/;

9. O6pazoBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

10. 3akononpoekT "O6 obpazoBanuu B Poccutickoii @enepamnuu’. Bornpocsl 1 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE 3JIEKTPOHHBIE OOpa3oBaTe/ibHble W HMH(OPMAIMOHHBIE PeCypPChI

KyoI'Y:

1. ONEKTPOHHBIN Karajor Hayunoii o6ubnnorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubnmoreka TPYZOB YUYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MoayJIbHOTO JUHAMUYecKkoro ooyuenus http://moodle.kubsu.ru

4. baza y4eOHBIX MIaHOB, y4eOHO-METOIUYECKUX KOMIUIEKCOB, IYOIUKAIMH |
koH(pepennmii http://infoneeds.kubsu.ru/

5. bubmmoreka  WHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMAIUOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

6. DnekTpoHHbIl apxuB nokymenToB KyoI'Y _http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeIbHbIE PeCypChl Kadeapbl HHOOPMALMOHHBIX CUCTEM U

TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metogudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 Metoauyeckue ykazaHus i1 00y4al0IMXCs 110 OCBOCHUIO THCIUTITIUHBI (MOLYJIs1)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TNPEANOJIaraeT akTUBHOE, TBOPYECKOE YdacTHe
CTYJI€HTa ITyTEeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

Texymuii KOHTPOJb 3HAHUM OCYIIECTBISAETCS HA KaXIOM JIEKIMOHHOM 3aHITHH H
nabopaTopHo#t padote. UToroBas opma KOHTPOJIS — 3a4eT.

OO0umue pekomenxanun

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHATh C MPOpabOTKU pabouei mporpaMmbl, 0co00e
BHHUMAaHUe, yAelss LM U 3aJ1a4aM, CTPYKTYpE U COAEPKaHUIO Kypca.

Nmeercs anekTpoHHas Bepcus JEKIMM 110 JaHHOW TUCLIUATUINHE.
OcHoBHO# (popMoil 00yueHHsI CTYIEHTOB SIBJIIETCSI CAMOCTOsITENIbHAs paboTa Haj

yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIAEAYIOUINX ITalOB:

1 TIIpopaboTka TEOpEeTHYECKOro MaTepHuaja I0 PEKOMEHJOBAaHHBIM Y4eOHHKaM U
KOHCIIEKTaM JIEKIIM, IPEeI0OCTaBIEHHBIX MPEIO0/1aBaTeIeM B FJIEKTPOHHOM BH/IE.

2 BhINOJHEHNE CaMOCTOSITETBHBIX PadoT.

3 Cnaum 3a4era B yCTHOM WJIM TUCbMEHHOHN (hopMe (110 yCMOTPEHUIO NMPENo1aBaTeNs).

Padora ¢ koHcnekToM Jeknmii. [[pocMoTpHuTe KOHCIIEKT Cpa3y MOCie 3aHATUN, OTMETHTE
MaTepuall KOHCIIEKTa JIEKIIMKA, KOTOPBIM BBI3bIBAET 3aTPYAHEHHUS I MOHMMaHus. [lonbiTaliTech
HalTH OTBETHI HAa 3aTPYJHUTEIBHBIE BOIPOCHI, UCMOJIb3YsI PEKOMEHAYEMYIO IUTEpaTypy. Eciou
CaMOCTOSITENILHO HE y/1al0Ch pa3o0parbcs B MaTepuaie, chopmMyaupyiiTe BOIpockl U o0paTuTech
3a IMOMOIIBIO K MPENOaBaTeN0 Ha KOHCYIbTAllMK WK OvbKaiieit pekiuu. PerynsapHo oTBoguTe
BpeMsl Ui IOBTOPEHUS NMPOMIEHHOT0 MaTepuaa, MpoBepsis CBOU 3HAHMSI, YMEHUS U HAaBBIKU 110
KOHTPOJIbHBIM BOIIPOCAM.
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Jleknun. MeToauka 4YTeHHud JeKIUA. JIeKInu IBIAIOTCS OJHUM U3 OCHOBHBIX METOJIOB
00y4eHHs MO TUCIUILINHE, KOTOPbIE TOJKHBI PellaTh CIEAYIOIINE 3aJaun:

- W3JI0KUTh BAXKHEWILHMI MaTepual MpOrpamMMbl Kypca, OCBEIIAIOIIUI OCHOBHBIC
MOMEHTHI;

- Pa3BHUTh y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITENILHOW paboTe Haa ydeOHOUW U
HAay4YHOU JIUTEPATYpPOU.

['maBHOM 3amauell KaKJIOM JIEKIUU SIBISETCS PACKPBITHE CYIIHOCTH TEMBI M AHAIIA3 €€
[JIABHBIX TOJIOKEHHM. PekoMeHyeTcss Ha NEepBOMl JEKUHUU JOBECTH JO0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpPY Kypca U €ro paszieiibl, a B JAJIbHEHIIEM yKa3blBaTh HA4aJI0 KaXkJ0ro pasjena, CyTh U
€ro 3aJa4u, a, 3aKOHUYMB U3JI0KEHHE, TIOJIBOJUTH UTOT 10 3TOMY pa3jieny, 4ToObl CBSI3aTh €ro CO
cnenyromuM. CojepkaHue JEKIHMA ompenensercs pabodei mnporpammoit kypca. Kpaiine
JKEJIaTenbHO, YTOOBI KaXKas JICKIMsl OXBaThIBaja U MCUEPIIbIBAIA OMPECIICHHYIO TeMY Kypca U
IpeJcTaBiIsia co00i JOrMYecKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlyumie cokpatuth Temy, HO HE
JIOITYCKaTh NIEpEPHIBA €€ B TAKOM MECTE, KOT/1a OCHOBHAS HJIEs €IIE MOJHOCTBIO HE PACKPBITA.

B ocBoeHun auCHMIUIMHBI MHBAIUAAMU M JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHAWBHIyalbHas y4deOHass paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

NunuBuayanbHble KOHCYJIBTAIMM 10 TIPEAMETY SBISIOTCS BaXXHBIM  (DAaKTOpOM,
CIOCOOCTBYIOLTUM MHIMBUIYaTU3alMU O0yYEHHS U YCTAHOBJICHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYJaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

Metoauka Hanucanus pedeparoB. Hamucanue pedepara sBisercss omHor u3 hopm
00y4YeHHs CTY/IEHTOB, HAMPABICHHONW Ha OPraHU3AIUIO U MOBBIIICHUE YPOBHS CaMOCTOSTEIbHON
paboThI CTYACHTOB; OJHON W3 (GOpPM HAyIHOUW PabOTHI CTYACHTOB, IEIBIO KOTOPOU SIBJISICTCS
pacIIMpeHre HAyYHOT O KPyro3opa CTyI€HTOB, 03HAKOMJIEHUE C METOJI0JIOTMEN HAYYHOT'O ITOUCKA.

OcHoBHBIE 3a7a4d CTyJEHTa MPU HANMCAHWH pedepara: ¢ MAKCUMAJIbHOW ITOJTHOTOU
MCIIOJIb30BATh JIUTEPATypy MO BbIOpaHHOU TeMe (Kak peKOMEHAYeMYIO0, TaK U CaMOCTOSITEIIBHO
no00paHHy0) JUIsl TPABHILHOTO TIOHMMAHUS aBTOPCKOW MO3WIUMH; BEpPHO (0€3 HCKaKCHUS
CMBICTIa) IepeaaTh aBTOPCKYIO MO3UIUIO B CBOCH paboTe; YACHUTH AJIs €0 U U3JI0KUTh PUIHHBI
CBOETro corjiacus (Hecoryiacus) ¢ TeM WJIM UHBIM aBTOPOM I10 JaHHOU mpobiieme.

Cmpyxmypa peghepama

1. TutynbHBIA IHCT

2. OrnaBneHue

OrunaBiieHue - 3TO TUIaH pedepara, B KOTOPOM KaXKIOMY pa3elly J0JKEH COOTBETCTBOBATH
HOMED CTPAHULIbI, HA KOTOPOM OH HaXOJUTCH.

3. Tekct pedepara.

OH genutcs Ha TPU YaCTH: BBEJEHUE, OCHOBHAS YaCTh U 3aKJIIOUEHUE.

a) Beenenue - pa3nen pedepara, MOCBAIICHHBINA MOCTAHOBKE MPOOIEMBbI, KOTOpas Oynuer
paccMaTpuBaThCsi 1 000OCHOBAHHUIO BHIOOpPA TEMBI.

6) OcHOBHas 4acTh - 3TO 3BEHO PabOTHI, B KOTOPOM MOCIEA0BATEIHLHO PACKPHIBAETCS
BbIOpaHHas TeMa. OCHOBHAsI 4acTh MOXET OBbITh MPEJCTaBlIeHa KaK IEIbHBIM TEKCTOM, TaK U
pa3neneHa Ha TriaBbl. [lpw  HEOOXOAMMOCTH TEKCT pedepara MOXKET JAOMOIHATHCS
WJUTFOCTPAIUSAMU, TabmuiiaMu, TpagukaMu, HO MU HE CIIeTyeT "meperpyxarh” TeKCT.

B) 3aKiIrOUeHUe - JaHHBIN pa3zen pedepara JoHKEeH ObITh MPECTaBIICH B BUIE BHIBOJIOB,
KOTOpBIE€ TOTOBSITCSI HA OCHOBE IMOATOTOBJICHHOTO TeKCTa. BBIBOJBI JOMKHBI OBITH KPATKUMHU U
4eTKUMH. Takke B 3aKIII0UEHUE MOXKHO 0003HAYUTH MPOOIEMBI, KOTOPBIE ""BBICBETUIINCH" B X0O/I€
paboThl Haj pedepaTom, HO HE OBLTH PACKPBITHI B paboTe.

4. CnucoK UCTOYHUKOB M TUTEPATYphl. B TaHHOM criricke Ha3bIBAIOTCS KaK T€ UCTOUYHHKH,
Ha KOTOPBIE€ CChUIAETCSA CTYACHT MPH MOJATOTOBKE pedepara, Tak U BCE MHBIC, U3yUYEHHBIC UM B
CBS3M C €ro MOATOTOBKOW. B pabore MOMKHO OBITh HCHOIB30BAHO HE MEHEEe 5 pa3HBIX
HMCTOYHHKOB. PaboTa, BBHITIOJHEHHAsI ¢ MCIOJIB30BAaHUEM MaTepHalia, COJIEPKAIIETOCs B OJTHOM
HAyYHOM HCTOYHHUKE, SIBIISETCS SBHBIM IUIaruatoM u He npuHuMaercs. Odopmienne Crucka

16



UCTOYHHUKOB M JIUTEPaTyphl JOJDKHO COOTBETCTBOBAaTh TpeOOBaHUSAM OuOIMOTpaduuecKux
crangapToB. OObeM U TEXHUYECKHE TPeOOBaHMsI, IPEAbABISIEMbIE K BBIIIOJIHEHUIO pedepara.

[Ipe3eHTanuu Ha 3aJJaHHYIO TEMY BBIIOJTHSIOTCS B porpamMme Power Point. Ona nomkna
COCTOATh MMHHUMYM M3 6 claiiloB M coaepkaTb OCHOBHBIE OIpeleseHus, (haKTHYeCKUn
WITIOCTPUPOBAHHBIN MaTeprall, BBIBOJIBI U CIIMCOK MCIIOJIb30BAaHHBIX UCTOYHUKOB.

Jloknaz, COnpOBOXKAAIOLINM TPE3eHTALMH, JOJKEH 3aHUMATh 5-7 MUHYT.

W noxman, W mpe3eHTalud IPEIBApUTENBHO MPUCHUIAIOTCS MPENoJaBaTeIo 110
3JIEKTPOHHON IIOYTE Ha NIPOBEPKY.

MeTtoauka MOATOTOBKM K KOHTPOJIbHBIM PadoTaM M HANUCAHUS KOHTPOJbHBIX
pador. [Ipu noaroroBke K KOHTPOJIBHOM PabOTe M MTOrOBOMY TECTHPOBAHUIO HEOOXOIMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIE paHEe KOHCIEKTHI JICKIHH, MPOCMOTPETH MOPSI0K
BBINOJIHEHHS JJa0OPAaTOPHBIX PAa0OT M OCHOBHBIE IOJIyYE€HHBIE B XOJ€ J1IaOOpaTOpHBIX padoT
BbIBOJIbI. OTBETUTh HA KOHTPOJbHBIE BONpPOCHL. CBEPUTH CIHMCOK BOIPOCOB C HMEIOLIEHCS
unpopmanueii. Hemocraromyro mHpopManuio HeEoOX0AMMO HAWTH B ydeOHHMKax (ydeOHBIX
ocoOusIX) WK B IPYTUX UCTOYHUKAX UHPOPMALIUH.

KonTtponbHas paboTa NpoBOAUTCS B MUCbMEHHON GopMme.

KontponbHble paboThl 0OBIYHO COJEPKAT HECKOIBKO BOMPOCOB W HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT au0OO0 caM BBIOMpaeT OJMH M3 MPEAJIOKEHHBIX BapUaHTOB, JIMOO
IPEIo/IaBaTelb 3aKPEIUIIET 32 KAKIbIM CTYACHTOM OIIPEIEIICHHBIA BapUaHT.

MeTtoanyeckue peKoOMeHAAUMM AJs MpoBeAeHus 3a4era. CTylneHTbl 00s3aHbI cIaTh
3a4eT B COOTBETCTBHUU C PACTUCAHNEM U YUEOHBIM IIJIAHOM. DK3aMEH 10 TUCIHUILINHE TPECIIeayeT
LIeJIb OLEHUTh PalboTy CTYJEHTa 3a KypC, HNOJyYeHHE TEOPETUYECKUX 3HAHWUH, MX MPOYHOCTD,
pa3BUTHE TBOPUYECKOTO MBIIIJICHHUS, TPUOOPETEHUE HABBIKOB CAMOCTOSTEIILHOW pabOThI, yMEHHE
OPUMEHSATH [TOJyYSHHbIE 3HAHUS /IS peIlIeHUs] IPaKTUUECKUX 3ajiau.

@®opma mpoBeleHHS 3adeTa: YCTHO WM IHUCHbMEHHO YCTaHABIUBACTCS pEIICHUEM
kaeapel. Pe3ynpTar craum 3aueTa 3aHOCUTHCS NMPENOAABATENIEM B 3aUE€THYIO KHUXKKY.

7 MaTepHaJbHO-TEXHHYECKOE 00ecriedyeH e Mo JHCHHUILIHHE (MOTYJII0)

HanmeHoBaHHE CrIeIHATBHBIX OCHAIIEHHOCTD CIIeIHAIbHBIX TIOMEIIeHUH | [lepeueHb TUIIEH3HOHHOTO
TOMEIEHUN IIPOrPaMMHOTO
obecriedeHus
VYuebOHbie ayJIUTOPHU st | MebGens: yueOHast Mmebenb Microsoft Windows
MPOBEICHUS 3aHATHI JIEKIIMOHHOTO | TeXHUUECKHe CPeCcTBA O0yUECHHUS: Microsoft Office
THIA 9KpaH, IPOEKTOP, KOMITbIOTED Professional Plus
(ayn. 332c, r. Kpachomap, yim. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebHbie ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Windows
TPYNIIOBBIX M WHAWBUAYAIRHBIX | TeXxHWYeckue cpeicTBa OOyUeHHUS: COMSOL Multiphysics
KOHCYJIBTAIIMH, TEKYILEro KOHTPOJIS | 9KpaH, MPOEKTOP, KOMIBIOTEP
1 IPOMEKYTOYHOM aTTeCTaIlni
(ayn. 332, r. Kpacuomap, yiI.
CraBpomnoibckas, 149)

Jis  caMocTosATenbHOW  paboThl  OOyYaromMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOUEeHUs K ceTu «HTepHeT» U obecreyeHrneM JO0CTyna B JJIEKTPOHHYIO
nH(pOPMaAITMOHHO-00PA30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanmMeHoBaHue nomemeHui as OcCHaIIEeHHOCTh TIOMETIEHIH 1151 IlepedeHb NMLIEH3MOHHOTO
CaMOCTOSATENFHON pabOTHI CaMOCTOSTENTFHON pabOTHI 00YJaOITIXCS IIPOrPaMMHOTO
00y4Jarmuxcs obecrieueHus
ITomenienne s camocToaTenbHONH | Mebenb: yaeOHas mebernn WinSvrDCCore ALNG
pabotel o0yuaromuxcs (uuransHbiii | Komrurext cnenuanusuposannoit mebenn: | LiCSAPKk MVL 2Lic Corelic
3ax HaydaHo#i 6ubnmorexu) KOMIIBIOTEPHBIE CTOJIBI EES
O6opynoBanue: KOMIblOTepHas TexHuka ¢ | Microsoft Office
noAKJIo4YeHneM K uHbopmaimonHo- | Professional Plus
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KOMMYHUKaIIMOHHON cetn «MHTepHeT» U
JOCTYIIOM B JJIEKTPOHHYIO
HHPOPMAOHHO-00Pa30BaTENBEHYIO Cpeay
o0pa3oBaTeNbHON  OpraHW3aliy, BeO-
KaMepel, KOMMYHHUKaITHOHHOE
o0opynoBaHHe, 00eCIeUYnBaIONIee TOCTYII
K CeTH MHTEpHET (IPOBOAHOEC COCAMHCHHUE
u  OecrmpoBOJHOE  COCAMHEHHE IO
texunosorun Wi-Fi)

Koncynbsrantllntoc

ITomewmeHue g caMOCTOATEIbHOM
pabotsl oOyuaromuxcst ayn. 40lc,
400c, 329c, 431c¢)

ynuia CraBponoibckas, 149

Meobernb: yuebHas MeOenb

KommuiekT crennaiu3upoBaHHOW MeOemu:
KOMITBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEpHAs TEXHUKA C
MOJKJIIOYEHHEM K HMH(OPMAIMOHHO-
KOMMYHHUKAIlMOHHON cetu «HTepHET» M
JOCTYTIOM B 3JIEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTENBEHYIO Cpeay
0o0pa3oBaTeNbHON  OpraHW3aliy,  BeO-
KaMephl, KOMMYHHUKaIlHOHHOE
o0opynoBaHue, 00eCIeUNBAONIEE JOCTYII
K CETH MHTEpHET (IIPOBOJHOE COCAMHEHHUE
u  OecrpoBOAHOE  COEIUHEHHE 10
texuonorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
CHeIlPIaJ'IPI?,PIpOBaHHOG
nporpaMMHOe olecrieueHne

cepun «9KOJIO» (VIIP3A

«3KOJIOI », T1/IB-
DKOJIOT,
NMHBEHTAPU3ALINSL,
MATHUCTPAJIb-I'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)

Fenix Server Academy
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