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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ileab ocBOEeHUN TUCUUILIHHBI

Ilenp OCBOCHHSI IUCHUIUIMHBI COCTOUT B (OPMHPOBAHWHM Y CTYICHTOB 3HAHHUU O
(byHIaMEHTAIBHBIX OCHOBAX MPOIECCOB MEPEHOCa B (PU3UKO-XMMUYECKUX CHCTEMaxX, 00 UX CBSI3U
C DJKOJIOTHEW, O COBPEMEHHBIX METOJaX HUX MaTEeMaTUYECKOro OINHUCAHMS, HU3YYCHUS U
MPAKTUYECKOTO0 OCBOCHHE HEKOTOPBIX METOJIOB M aJTOPUTMOB MATEMaTHYECKOTO OIMMCAHUS
MIPOIIECCOB MEepeHoca B TeXHOCheEpe.

1.2 3agauu TMCHUILITHHEI

* U3y4YUTh (PYHIAMEHTAJIbHbIE OCHOBBI IIPOLIECCOB IIEPEHOCa, UX KIACCHU(PUKALUIO U
MaTeMaTHYeCKOe ONHUCAaHUE B (PU3NKO-XUMHUUECKUX CUCTEMAX.

* [IOJIy4UTh IPEJCTABICHUE O CBSA3M IIPOLIECCOB IEPEHOCA C IpoOJieMaMU 3arps3HEHUs
OKpY’Karollel cpeibl U O3HAKOMHUTBCS C MCIIOJIb30BAaHHMEM (PU3MKO-XMMHUYECKMX CHUCTEM Ha
npuMepe MEMOpaHHBIX anapaToB Ui 3alllUThl OKPYXKarOIIeH cpeibl.

* 03HAaKOMUTBLCS C MAaT€MaTHYECKUMH METOJaMH, MCIOJIb3yEMbIMU IPU MOJEIUPOBAHUU
SBJICHUH NIEpeHOCca U MEMOPaHHBIX METO/I0B pa3/ie/ICHHs.

* IOJlyYUTh TPAKTHYECKHE HABBIKM pabOThl C MPOrPAaMMHBIMH TIPOJYKTaMH IO
MOJICJIMPOBAHUIO MEMOPAHHBIX MIPOLIECCOB pa3eICHHMSL.

1.3 MecTto aAucuMIuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucuunnuna «MaTemMaTHueckoe MOJIeIMPOBaHKE MIPOLIECCOB MepeHoca B TeXHOChepe U B
9KO3ALIUTHBIX CHUCTEMax» OTHOCHUTCS K oOsi3aTenbHOM yactu brioka 1. JlucuumiauHel (MOAYIH)
yueOHOro 1uiana. B cooTBeTcTBUU ¢ pabo4ynM yueOHBIM IJIAHOM AMCUHUIUIMHA M3ydaeTcs Ha 2
Kypce 1o o4Hoi ¢opMe oOydeHus. Bua mpomMexyToUHON aTTecTalluu: 3a4eT.

W3ydyenne IUCHUIUIMHBI H3ydYaeTcsl NapauiebHO C TaKUMU JUCIUIUIMHAMH, Kak
«YcToiuuBOCTh 00BEKTOB TexHOC(heph» U «3alluTa MaTepualoB OT BO3ACHCTBHS (HaKTOPOB
OKpyXxaromiei». M3yueHne TUCHUIUINHBEI ONUPAETCs Ha 3HAHMS, IOJYYEHHBIE B XOJ€ OCBOCHUS
TaKUX AUCUUILUINH, Kak «HpopMaIlMOHHbIE TEXHOJIOTHH B cdepe 6ezomacHocT» u «Pacuer u
POEKTHPOBAHUE CUCTEM oOecrieueHus! 0€30acCHOCTH.

1.4 Ilepeyenb MIaHMPYeMbIX Pe3yJbTATOB OOy4YeHHsl MO JUCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbHOM IPOrPaMMBI

WN3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yyaroImuXxcsl CIETYIOUUMX KOMIETEHIIHNA:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ’IbTaTLI O6y‘IeHI/I${ 10 AUCIUILIINHE
KOMIICTCHIIMHN

OIIK-1 CrnocoGeH caMOCTOSITeJIbHO NpHOOpeTaTh, CTPYKTYPHPOBATH M NPUMEHATH MaTeMaTHYecKHe,
ecTeCTBEHHOHAY4YHbIe, COIMATbHO-IKOHOMHUYeCKHE U podeccHoHaTbHbIE 3HAHUS B 00J1aCTH TeXHOC(epHOii
0€30M1aCHOCTH, PeliaTh CJI0:KHbIe M IP00JieMHbIe BOIPOCHI

NOIIK-1.1.  JleMoHCTpUpyeT OCYLIECTBICHHE | 3HAeT OCHOBHBIC NPHHIUIEI ()OPMUPOBAHUS MTOUCKA, aHATH3A

TIONCKa, aHaM3a W CTPYKTYPHUPOBAaHUS | M CTPYKTypHUPOBaHHMs HaydHBIX 3HaHMH B  oOmactu
MaTeMaTUYECKUX, €CTECTBEHHOHAYYHbIX, | TeXHOC(pepHOH Oe30macHOCTH, OCHOBHBIE  (hHU3HUECKHE
COLIMAIBHO-9KOHOMHYECKHIX W | 3aKOHBI, a TaKKe aJIrOPUTMBI pabOTHl NPOrpaMMHBIX
npodecCHOHANBPHBIX ~ 3HaHMW B 00JAacTH | NPOJAYKTOB MOHMTOPHMHIA M KOHTPOJISI 0€30IIaCHOCTH

TexHOC(EpHOI 6e30macHOCTH YMeeT NpUMEHSeT Ha IPaKTUKE OCHOBHBIC IPHUHIIMIIBI

(opMHUpOBaHHS TOWCKA, aHANM3a M CTPYKTypPUPOBAaHHA B
obOmacti TexHOc(hepHOW Oe30ImacHOCTH, CTPYKTYPHPOBATh
3HaHWsA, peumarb CJIO0XHBIE M l'lpO6J'leMHBIe BOIIPOCHI,
CaMOCTOSITENIFHO 00yJaThCs

Bnameer HaBelIkaMu (OPMHUpPOBAHUS TIOMCKA, aHAIW3a |
CTPYKTYPHPOBaHMSI 3HaHHMA B o0mactu TexHOChepHOH
0€301acHOCTH, pelaTh CIOXHBIE U MPOOJEMHBIE BOMPOCHL,
CaMOCTOSTENILHO 00y4aThCsl




KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIH

PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUILINHC

NOIIK-1.2. Beibupaer, IpUMEHSIET, UCTIONB3YeT U
BHEIPSIET MaTeMaTH4ecKue,
€CTECTBEHHOHAYYHBIE, COILMAITBHO-
9KOHOMHUYECKHE U MPO(ECCHOHATBHBIC 3HAHUS B
00mactu TexHochepHoii 0e30macHOCTH

3HaeT OCHOBHBIC IMOIXOABI K BBEIOOPY METONIOB M CIIOCOOOB
BHEJIPCHHSI 3HAHHH B 00J1aCTH TeXHOC(hepHOH 0e30IMacHOCTH

YMeeT ocymecTBIATh BEIOOP METOIOB U CITIOCOO0OB BHEPEHUS
Y KOHTPOJIb 32 PEIICHUEM CJIOXKHBIX U MPOOJIEMHBIX BOTIPOCOB
C MCIOJIb30BAHUEM NMPUOOPSTCHHBIX 3HAHUI

Brnaneer HaBbIKaMu BIOOpPA METOJIOB M CIIOCOOOB BHEIPEHHUS
U KOHTPOJISI PELIEHUS CJIOXKHBIX U MPOOJIIEMHBIX BOTPOCOB B
chepe TexHochepHol 6e30MaCHOCTH

IK-4 CnoocoGHOCTh HCIOJIb30BATh NH(PPOBBIE

TEXHOJIOTHH, leO(l)ECCl/IOHaJI])HBIe KOMIILIOTECPHbIE

nporpaMMbl M 0a3pl JaHHBIX /UIsl XpaHeHHsl, CHCTeMAaTH3alUH, 00padoTKH, mepeaayn WHpopManum H
NMOJATOTOBKH JOKYMEHTOB B 00JIACTH TeXHOC(epHOii 6e30MaCHOCTH

UIIK-4.1. JeMoHcTpupyer CHOCOOHOCTh
UCIIONB30BATh nudposble TEXHOJIOTHH,
npo(hecCHOHANIBHBIE KOMIIBIOTEPHBIE IIPOTPaMMBI
u 0a3pl [OaHHBIX B 00JacTH TeXHOC(EepHOU
0e3omacHOCTH

3HaeT M OCYIIECTBISICT BHIOOP IM(POBBIX TEXHOJOTHIA,
podeCCHOHANBHBIX KOMITBIOTEPHBIC POrPaMM U 0a3 JaHHBIX
UL XpaHEHWs, CHCTeMaTH3aluu, oOpaboTKW, TIepenadn
uHpopManKy, METOAbl  IOCTPOCHHS  MAaTEeMaTHYCCKUX
MOJeNieli  peaJbHBIX OOBEKTOB, TMPHHIUIBI  Pacy&éToB
OCHOBHBIX alapaToB U CUCTEM 00ECHEeUYCHUS TeXHOCHEpHOU
0e30IacHOCTH

VYMeer  aHaIM3MpOBaTh M WCIOJB30BaTh  HH(PPOBBIE
TCXHOJIOTUH, HpO(beCCI/IOHaHbH])Ie KOMIIBIOTCPHBIC
MporpaMMbl U 6a31>1 JAaHHBIX U XpaHCHUA, CUCTEMAaTHU3alluu,
o0paboTku, mepemaun  uHboOpMaimu, 0000IAaTE U
apryMEHTHUPOBAaHHO  OTCTaWBaTh  NPHUHATBIE  pEUICHUH,
Ka4Y€CTBCHHO OIICHMBATH KOJHWYCCTBCHHBIC PCE3YyJIbTAaThl, HUX
MareMaTHIeCKH (pOPMYIHPOBATH

Brnageer w o0ecreumBaeT HCHOIB30BaHHE LU(PPOBBIX
TEXHOJIOTHH, MPO(eCCHOHATHHBIX KOMITBIOTEPHBIX IPOTPaMM
u 0a3 JaHHBIX U1 XpaHCHHSA, CHCTEMaTH3alud, 00padoTKH,
mepeqadyd WHPOPMALWH, HAaBBIKAMH CO3JaHUS W aHaln3a
MaTeMaTHYECKUX MOJENeH WCCIeIyeMbIX TMPOIECCOB U
00BEKTOB, COBPEMEHHBIMH MPOTPAMMHBIMHA IMPOAYKTAMH B
obnacTu MpenynpexaCHNs PUCKa

UIIK-4.2. O6namaeT HaBBIKAMH [OJATOTOBKU
JOKYMEHTOB B 0o0nacTH  TexXHOChepHOU
0€30MacHOCTH C HCHOJIb30BaHUEM IH(PPOBBIX
TEXHOJIOTUI U podecCHOHAIBHBIX
KOMIIBIOTEPHBIX NIPOTPAMM

3HaeT CmocoObl MPHEMbl M CPEACTBA IPH IOATOTOBKE
JOKYMEHTOB B 00jacTu TexHochepHoil Oe3omacHOCTH C
HCIIOJIb30BaAHUEM U(pPOBBIX TEXHOJIOIUil u
npodeccroHabHBIX KOMIIBIOTEPHBIX IIPOTpaMM,
COBPEMEHHBIE IPOTPaMMHEIE  MPOLYKTHI, IO3BOJIAIOIIAE
OCYLIECTBIISITH ~ YHCJIEHHOE  MOJIEJIMPOBAHKUE  IIPOLECCOB,
MIPOTEKAIONIUX B TeXHOChepe

YMeeT aHaNM3MPOBATh W HCIOJIB30BATH CIOCOOBI IPHEMBI H
CpeACTBa TpH MOATOTOBKE JIOKYMEHTOB B  oOmactu
TeXHOC(EpPHOH 0E30MaCHOCTH ¢ MCIOIb30BaHNEM IIH(POBBIX

TEXHOJIOTMH W TPO(ECCHOHANBHBIX  KOMIBIOTEPHBIX
TIporpamm, aHAIN3UPOBATH n3ydaeMblit 00BEKT;
IPOEKTHPOBAaTh MaTeMaTHYEeCKYI0 MOJeNb; HCIOIb30BaTh

MaTeMaTHUYECKHI armapar JJid peuICHuA 3ajja4yi; ONITUMAJIBHO
HCIOJB30BATh BBIYUCIUTCIbHYIO TEXHUKY

Brnaneet u obGecriednBaeT NCTIOIB30BaHIE CIIOCOOOB ITPHEMOB
n CpCACTB IMPHU IOATOTOBKEC JOKYMCHTOB B obnactu
TexHOC(hepHOI 6e30MacHOCTH ¢ MCIIOIB30BaHUEM ITH(PPOBBIX
TEXHOJNOTHH W  TPO(ECCHOHAIBHBIX  KOMITBIOTEPHBIX
porpamm, COBPEMEHHBIMH MaTeMaTH4eCKUMHU u
MAaIIMHHBIMH ~ METOJIaMH  MOJICIMPOBAHUS, IPHHIUIAME
CHCTEMHOT'0 aHaJIn3a M CHHTe3a 0E30I1aCHOCTH NPOLECCOB U

00BEKTOB  TEXHOJOTHYECKOTO 060py)1013aH1/m, HaBbIKaMH
CO31aHUsA MaTEMaTUYCCKHUX Monenei/i, pemeHus
MaTeMaTUYCCKUX 3ajga4, METOoAaMU MOCTPOCHUSA

MaTeMaTHIeCKUX MOJIeJIeH TUIOBBIX 3a7a4 B 00J1acTH (PU3HKO-
XUMHUYECKHX MPOIECCOB B TeXHOChepe




PesynbraTel 00ydeHHs MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBICHUS BCEX
BUJIOB KOHTAaKTHOH U CAMOCTOSATENIBbHOM pabOThI 00YyYaIOIIMXCS B COOTBETCTBHHU C YTBEPKACHHBIM

y4eOHBIM TIJTAHOM.

Nuaukaropel  JTOCTUKEHHS  KOMIIETEHIMH

2. CTpyKTypa U cofepKaHMe JUCHMILIUHBI.

2.1 PacnipenesieHue TPyI10EéMKOCTH JUCHUIIMHBI 110 BUIaM padoT.

CUHUTAIOTCA
JOCTHKCHUU COOTBETCTBYIOIIHUX UM PE3YJIBTATOB 06yquH;1.

c(hOpMUPOBAHHBIMU

pu

O6mmast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisieT 5 3au.em. (180 yacoB), ux pacnpenencHue

110 BUJIaM pa0OT NPEACTABIEHO B TabJIHIIe

Bunsl padot Bcero dopma o0yueHHs
4acoB OuHast
3 cemecTp
(gackl)
KonTakTHas padoTa, B TOM 4ncJie:
AyauTopHble 3aHATHSA (BCET0): 60 60
3aHATHS JICKIIMOHHOT'O THIIA 30 30
MPaKTHYECKUE 3aHATHS 30 30
MHas koHTaKTHasi padoTa; - -
KonTtpons camocrogrensHoi pabotsl (KCP) - -
IIpomexxyTounas arrecraius (MKP) 0,2 0,2
CaMocTosiTeIbHasi padoTa, B TOM YHCJIE: 119,8 119,8
CaMoCTOSATEIbHOE U3yUCHHE Pa3/IeioB, CaMOMOATOTOBKA (TIpopadboTKa
Y TIOBTOPCHHUE JICKIIMOHHOTO MaTepHaja U MaTepuana yucOHUKOB U 50 50
Y4EOHBIX TTOCOOHIA, TOATOTOBKA K MPAKTHYCCKUM, KOJUIOKBUYMaM U
T.J.)
IloaroroBka K TeKyHieMy KOHTPOJIIO 79,8 79,8
Kountpoasb:
IToaroroBka Kk sK3aMeHy - _
OO01Iasi TPYA0EMKOCTh vac. 180 180
: :6001\; :nc.ﬂe KOHTAKTHAasl 60,2 60.2
3a4. e]1 5 5

2.2 CTpyKTypa AMCUMILIMHBI:

Pacnpenenenne BuoB y4eOHOU pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JUCIUTUTAHBL.
Paznesnbl (TeMbl) AMCHUILIMHBL, H3y4yaeMble B 3 cemecTpe (ouHast popma oOyueHus)

KomnuectBo 4acos
Ne Hammenosanune pa3nenos (Tem) AyauTopHas Bueaymiropuas
Bcero pabora pabota
J |13 | JIP CPC
1. OCHOBHbIE MOHATHSL. 3aKOHBI COXPaHEHHUSI. 60 10 10 - 40
2. YpaBHeHHs epeHoca 60 10 10 - 40
3. KoneekTrBHO-11b b y3HMOHHAS MOIEIb dIeKTpoadann3a 59,8 10 10 - 39,8
HTOI'O no pazdenam oucyuniutol 179,8 | 30 30 - 119,8
KonTpouss camocrositensoi pabots (KPIT) - - - - -
[IpomexxyTounas arrecrarus (MKP) 0,2 - - - -
IToaroroBka K 3K3aMeHy - - - - -
OO6mas TpyA0eMKOCTh 0 AVCIHUITIHHE 180 - - - -

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3aHsTus / cemuHapsl, JIP — maGopaTtopHbie

saasTust, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aesoB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA



HaumenoBanue paznena
(Temsr)

Coneprxanue pasnena (TeMbl)

dopma TeKymero
KOHTPOJIA

OCHOBHBIE TTOHATHS.
3aKOHBI COXpaHEHHUS

Knaccnpukamust (QU3NKO-XUMHUYECKHX CHCTEM M IIPOIECCOB
neperoca. CBsf3p € TMpoLeccaMH 3arps3HEHHS W OYHCTKH
OKpy>karouiei cpesibl. MakpoCKONMYEeCKU U MUKPOCKOITUYECKUI
MEXaHHU3MBl IepeHoca. YpaBHeHHs OanlaHca: OalaHC MacChl;
OanaHc BemecTBa; OaJaHC KOJNMYECTBA IBIIKCHUS. YpaBHEHHE
JUHAMUKH CILJIOIIHOM Cpefibl B HanpspkeHUsX. Y paBHeHne Hapbe-
Crokca. 3aK0H COXpaHEHHsI TeIIOBOM SHEPTHH.

YO

YpaBHeHUs nepeHoca

Muxpockonudeckuii nepeHoc: 3akoHsl duka, Oma, Oypse. Ux
0000IIeHUsT B paMKaX HEpaBHOBECHOW TEPMOJUHAMUKHU.
Onextpo-nudy3noHHEIA  TepeHoc:  ypaBHeHHWe HepHcra-
ITnanka.

BO

KouBekTnBHO-
1 dy3roHHAS MOICITH
EKTPOINATH3A

Cxema onektponuammsnoir (D[]) suelikn m cyTh mporecca
obecconmmBaHUs W KOHIICHTPHUPOBAHMA. KonsekTusHO-
T Py3noOHHAS MOJEINB IEKTPoAnaIn3a: (OPMYIIHPOBKA 3a1a4n
M CXE€Ma YHCIICHHOTO PEIICHNS 3a/1aui. AHAIN3 PEIIeHHS 3a/1a9u.
Pacnpenenenne koHUEHTpauuid W IUIOTHOCTM TOKa. TouuHa
1 dy3HOHHOTO €0t U CTeneHb O00ECCOIMBAaHMS PpacTBOpA.
BosbramnepHas XapakTepUCTUKA U NPEENIbHBII TOK.

KP

JlabopaTopHbie padoThl)

2.3.2 3aHATHA CEMUHAPCKOIr0 TUNA (MPAKTHYeCKUEe / cCeMHUHAPCKHE 3aHATHS/

IIpakTHyecKkue 3aHATHSA

dopMa TEKYyILIEro

Pemenue 3agaur ONTUMH3AIUHN: TIOUCK IMapaMETPOB
mporiecca ]I, obecrneynBaromX MUHUMAIBHYIO
ce0ecTOMMOCTh OUUIICHHON BOJIBI

Ne HammenoBanwme paznena (TeMbI) Tematuka 3aHATHII/pabOT
KOHTPOJIS
1. |OcHOBHBIE NOHATHA. 3aKOHbI Pemenue ypaBHeHuii OGamanca B mpocTeHmIux YO
COXpaHEHHS ciay4asx. PacmpeneneHue CKOpocTed — TedeHUs P
JKUJIKOCTH BOIM3H TUIACTHUHBI u B
TpyOax/MeMOpaHHBIX KaHallaX MpH JIAMUHAPHOM
TEUEHUHU KXUJKOoCTU. YpaBHeHue [lyaseitss.
2. |YpaBHeHUs epeHoca Pemtenne 3amau  auddysuu,  SIEKTPUYECKOrO BO
nepeHoca u TETIONPOBOHOCTH. P
Makpockonuueckuid  nepeHoc:  KOHBEKTHUBHBIH
HIepeHoc. YpaBHeHUS KOHBEKTHUBHOM
anexTpoauddysun n KOHBEKTHBHOTO
TerIonepeHoca
3. |KonBekTuBHO-IHbDYy3HOHHAS Pacuer nmapamerpoB D] anmapata mo 3aJaHHBIM KP
MOJIETb AIIEKTPOANAIN3A XapaKTepUCTHKaM  IIpomecca  00ecCOoNMBaHMS. P

KontponsHas padota (KP), Pedepar (P), biuit-onpoc (BO), Yerusiit onpoc (YO)
TUCHHUIUTMHBI ~ MOTYT TPUMEHSATHCS  JJICKTPOHHOE oOOydeHwue,
JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

IIpn  wn3yuyeHun

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npexycmoTpensl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4arouUXCcH Mo JUCUMUILIMHE (MOIYJII0)

No BI/IH CPC Hepequb y‘l€6H0'MCTOI[I/I‘ICCKOFO 06CCHC‘ISHI/IH JUCHUIIIWHBI I10 BBIITIOJIHCHUIO
CaMOCTOATCIIBHOU pa6OTLI
1 2 3
2 CaMocCTOsATENbHOE
H3Yy4YCHHUE pa3acjoB,




CaMOIMOATr0TOBKA 1. Crenanenko, Errenmii AntoHoBnu (KyO6I'Y). Maremarudeckue MeETOIBI
(npopabotka 1 OLICHMBAHMS HA/IC)KHOCTH TEXHUYECKUX CHUCTEM M TEXHOI'eHHOro pucka [Tekcr]:
[IOBTOPCHHC yuaebHoe mocobme. Y. 1 / E. A. Crenanenko; M-Bo obpa3oBanus n Hayku Poc.
JICKIIMOHHOTO MaTepHalia |enepanuu, Kybauckuit roc. yH-T. - Kpacuomap: [KyGaHckuil rocymapcTBeHHbIH
1 MaTcpualia yqe6HfIKOB ynuBepeutet], 2017. - 200 c.
B y1eOHBIX Ioco0uH, 2. Kosanenko, A.B. Maremarnueckoe MOJEIUPOBaHHE (PHU3NKO-XHUMHUUECKHX
Egg;;);zzzi;M paGoTan, nporieccoB B cpene Comsol Multiphysics 5.2 [DnextponHBIA pecype]: yueb.
KOITOKBHYMAM H T.IL) nmocobue / A.B. KoBanernko, A.M. Y3nenoBa, M.X. Yprenos, B.B. Hukonenko. —
OnektpoH. naH. — Cankr-IletepOypr: Jlans, 2017. — 228 ¢. — Pexum goctymna:

3 |[loaroroBka K TeKymiemy .
KOHTPOITIO https://e.lanbook.com/book/93695

Mertoauueckre yKa3aHUs 110 OPraHU3aLNH CAMOCTOSATEIBHON PaOOTEHI.
Metoanyeckre yka3aHHS 10 HAIMCAaHUIO pedepaTroB. YTBepKACHH Kadenpoit
¢usmueckoit xumun, npotokoa Ne 17 ot 11.05.2017 r

Meroauueckue peKOMEHJALUU K OpPraHu3allid ayJUTOPHOW U BHEAyAUTOPHOMU
(caMoCTOsITENBHOI) PabOTHl CTYACHTOB: MeToAWdeckue ykazanus / coct. T.IL
Cropoxenko, T.b. Ilounnox, A.B., becmamoB, H.B. Jloza. — KpacHonap:
Ky6anckwuii roc. yu-1, 2018. 89 ¢

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIeHUSIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT 0 TOKYMEHTA.

JlaHHBIA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTa
oOyyJaronuxcs.

3. OOpa3oBaTeibHble TEXHOJIOTHHM, MPUMeHsieMble NMPH OCBOEHMHU JIMCHUILIHHBI
(Mmoay.ns)

Hns dopmupoBanus mpodecCHOHaTbHBIX KOMIIETEHIIMH B MPOIECCE OCBOSHHUS Kypca
UCIIOJIB3YETCS TEXHOJIOTUSI TTPO(PECCHOHATIEHO-PA3BUBAIOIIETO 00yUEHHUS, MPEeyCMaTpUBaroIas
HE TOJBKO IIepefady TEOPETUYECKOr0 Marepuajia, HO M CTUMYJIMPOBAHHE U Pa3BUTHE
MPOIYKTUBHBIX MTO3HABATEIBbHBIX JEUCTBUI CTYJIEHTOB (HAa OCHOBE ICHXOJIOTO-TIEIarOTHIeCKOn
TEOPUH TIOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX ACHCTBHIA).

B xome wu3ydeHMsT OHCUUIUIMHBI MPEIYyCMOTPEHO HCHOJIb30BAHUE  CIIECIYIOIINX
0o0pa3oBaTeNbHBIX TEXHOJOTHH: JIeKIUH, JiadopaTopHbIe 3aHATHs, NpobIeMHOEe O0OydeHHe,
MOJAYJbHAs TEXHOJIOTHS, TOATOTOBKA MHUCHMEHHBIX AHATUTHYECKUX PadOT, CaMOCTOSITEIbHAs
paboTa CTy/IeHTOB.

KomneTeHTHOCTHBIN TOAXO0 B paMKax MpEenoAaBaHUsl UCIUIUIMHBI Pealnu3yercs B
WCIIONIb30BAaHUN WHTEPAKTUBHBIX TEXHOJOTHUH M aKTHBHBIX METOAOB (TIPOEKTHBIX METOJIUK,
MO3TOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTyallud, aHaiW3a TeAarormuyeckux 3ajad,
MEeAarorn4eckoro SKCIepUMEHTa, MHBIX ()OpPM) B COUETAHUHU C BHEAYTUTOPHOU pabOTOM.

NudopmaninonHble  TEXHOJOTHUH, NPUMEHSEMbIE TPU WU3YUYEHUHU JTUCHUTIIUHBIL:
HCITOIb30BaHNE UH(GOPMAITMOHHBIX pecypcos, JOCTYIHBIX B UH(OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTh HTepHeT.


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

AL[aHTI/IBHI)Ie O6pa?>OBaTCJ'II>HI>Ie TEXHOJIOTHUH, IPUMECHACMBIC IIPHU U3YUCHUHN JUCHUITIMHBI
— i Jul ¢ OTrpaHMYCHHBIMH  BO3MOKHOCTAMU 3O0POBbA MHNPCAYCMOTPCHA OpraHu3anusa
KOHCYJ'IBTaI_[I/Iﬁ C UCIIOJIb30BAHUECM SHCKTpOHHOfI IIOYTHI.

4. OueHo4YHbIE CPeICTBA AJIS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTalMu.

OneHouHble CpeAcTBa IPEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTIDKEHUH 00yyaroIuxcs, OCBOMBIIMX IIPOrpaMMy yueOHOH AucUuIuInHbl « MaTeMaTHueckoe
MOJIETTMPOBAaHHE IIPOLIECCOB MIEPEeHOCca B TEXHOC(EpE U B HIKO3ALIUTHBIX CHCTEMAX).

OneHouHbIe CpenCTBa BKIKOYAECT KOHTPOJBHBIE MAaTEPHAIIBI ISl IPOBEICHUS TEKYLIero
KOHTPOJISl B (hopMe TeCTOBBIX 33JaHUM, JOKJIaJa-TIPE3eHTAlMU 1O MPOOJIEMHBIM BOIPOCAM,
Pa3sHOYpPOBHEBBIX 3a/laHUM, CUTYallMOHHBIX 33Jad U NMPOMEKYTOYHOH aTTrecTanuM B (opme
BOIIPOCOB U 3a/IaHUM K 3a4eTy.

CprKTypa OLHCHOYHBIX CPEACTB NJIsA Telcymei/i H l'lpOMe)KyTO‘-IHOﬁ aTrTreCTalumn

Kox n HanmenoBaHue

HaumMmeHoBaHMe OIIEHOYHOTO

Ne Pesynbrarel 00y4eHust cpencTBa
UHAUKaTopa (B =
n/n (B cooTBeTcTBMU C 1. 1.4) Texyumit | IIpomexxyrounas
COOTBETCTBUH C 1I. 1.4)
KOHTPOJIb aTTecTalys
HOIIK-1.1. 3HaeT OCHOBHble mpuHIMIBl  (opmupoBanus | YO Bompoc Ha
JleMoHCTpHpYyeT MOWCKA, aHalM3a W CTPYKTYpUpOBaHHs Hay4dHbIX | P 3ayere
OCYILECTBICHHE 3HaHUW B 001acTH TexHOC(epHoil Oe30macHOCTH,
NIONCKa, aHaJu3a W | OCHOBHBIE  (PU3WYECKHE 3aKOHBI, a  TaKxKe
CTPYKTYPHPOBAHHUS ITOPUTMBI  PabOTHl MPOTPAMMHBIX IPOAYKTOB
MaTeMaTHYECKHX, MOHHUTOPHHTA U KOHTPOJISI 0€3011aCHOCTH
€CTECTBEHHOHAYYHBIX,
COLIMATBHO- YMeer mnpHMEHSET Ha IPaKTHKE OCHOBHBIE
1 9KOHOMHYECKHUX U | mpuHOMIBl (QOPMHUPOBAHUS TIOMCKA, aHalIW3a H
npodecCHOHANBHBIX CTPYKTYpUpPOBaHHSI B 00JacTH TexHOC(hEepHOH
3HaHMKA B o0nacTu | 0€30MacHOCTH, CTPYKTYpUPOBATh 3HAHUS, PEIIaTh
TeXHOC(HEepHOit CJIOXKHBIE u pobJIeMHbIE BOIIPOCHI,
0€30I1acHOCTH CaMOCTOATENLHO 00y4aThCs
Braneer HaBbikamMu  (opMHpOBaHHS  TIOMCKA,
aHaIM3a W CTPYKTYPUPOBAHUs 3HAHMH B 00JIacTH
TeXHOC(EPHOH 0E301MacHOCTH, PENIaTh CIOXKHBIE U
po0JIEMHBIE BOIIPOCHI, CAMOCTOSITENBHO 00yUYaThCst
HOIIK-1.2. Beibupaer, | 3HaeT OCHOBHBIE MOAXOIBI K BBIOOPY MeTonoB u | BO Bomnpoc Ha
TIPUMEHSIET, CrocoOOB  BHeApeHWss 3HaHMH B obmactu | P 3ayere
UCTIONb3YeT n | TexHOc(hepHOH 6e30MacHOCTH
BHEJPSIET
MaTeMaTH4ecKue, YMeeT ocylecTBIsATh BBIOOP METOIOB U CHOCOOOB
€CTECTBEHHOHAYYHbIC, | BHEIPEHHS M KOHTPOJIb 33 PELICHHEM CIIOKHBIX U
2 COLIMAJIBHO- NpoOJIEMHBIX ~ BOIPOCOB  C  HCIIOJIb30BAaHHEM
9KOHOMHUYECKHE U | MproOpPETeHHbBIX 3HAHUIT
podeccroHaIbHEIC
3HaHMs B oOyactu | Brnaneer HaBbIKamMu BbIOOpa METOJIOB M CIIOCOOOB
TexHOC(hepHOI BHEJIPEHUS W KOHTPOJS PEIICHHS CIIOXKHBIX |
6e301acHOCTH NpoOJIEMHBIX BOIPOCOB B cepe TexHochepHOi
Oe3omacHoCcTH
UIIK-4.1. 3HaeT W ocymiecTBiseT BeIOOp  mudpoBex | KP Bonpoc Ha
JHemoHcTpupyeT TEXHOJIOTHH, NMPOQEeCcCHOHATIBHBIX KOMIIbIOTEpHBIE | P 3ayere
CIOCOOHOCTD nporpaMM M 0a3  JaHHBIX UL XpaHEHWs,
3 HCTIONB30BaTh CHCTEMaTH3aLl1H, 00paboTkH, nepegayn
udpoBsIe nHpOpMaLNH, METOJIbI IIOCTPOCHHUS
TEXHOJIOTHH, MaTeMaTUYeCKUX MoJieliell peajbHBIX OOBEKTOB,
podeccHoHaTbHEIC
KOMIIBIOTEPHBIE




u 0asbl
obactu

MPOTPaMMBbI
JAHHBIX B
TeXHOC(hEpHOit
0e30MacHOCTH

OPUHIMOBI  PacyéToB OCHOBHBIX almapatoB H
crcreM obecniedeHus: TeXHOC(epHOit Oe30macHoCTH

YMeeT aHaIM3MpOBaTh M UCIIOIb30BATh LU(POBBIC
TEXHOJIOTHH, TPO(pEeCcCHOHATIbHbIE KOMIBIOTEPHBIC
nporpaMMbl M 0a3bl JaHHBIX JJIsL  XpaHEHW,
CHCTEMAaTH3ALIH, 00paboTKH, nepexayn
nHpOpManuy, 0000maTh W apryMEHTHPOBAHHO
OTCTaWBaTh MPHHATBHIE PEIICHUH, Ka4eCTBEHHO
OLICHUBATh KOJHMYECTBEHHBIC pE3yNbTaThl, HX
MaTeMaTH4ecku GopMyIHpOBaTh

Braneer u  oOecrieunBaeT  HCIIOJIBb30BaHHE
IUQPOBBIX  TEXHOJOIWH,  NPOecCHOHATBHBIX
KOMITBIOTEPHBIX IIpOrpamMM W 0a3 JaHHBIX IS
XpaHeHHs, CHCTeMaTH3aluK, 00paboTKy, nepesadu
nHopMaluy, HaBBIKAMH CO3JaHUS W aHaIM3a
MaTeMaTHYeCKHX MoJenen HCCIIe Ly eMbIX
IpPOLECCOB WU OOBEKTOB,  COBPEMCHHBIMH
NPOrPaMMHBIMH ~ NPOAYKTaMH B 00JacTH
IpenyIpexKICHUS PUCKa

UIIK-4.2. Oo6nagaet
HaBBIKAMU [TOATOTOBKH
JIOKyMEHTOB B 00J1aCTH

3HaeT CcHocoObl MpHEMBI W CpeIcTBa  IpH
MOATOTOBKE JOKYMEHTOB B 00JIaCTH TeXHOC(HEpHOH
0e30macHOCTH € HCIIOIBb30BaHHMEM  LU(POBBIX

TeXHOC(HEepHOit TEXHOJIOTHH 1 TPO(ECCHOHATBHBIX KOMITBIOTEPHBIX
6e30macHOCTH ¢ | mporpamm, COBpPEMEHHBIE MPOrpPaMMHBIE
HUCIIOJIb30BAHUEM IMPOAYKTEI, IIO3BOJIAOIIHUEC OCYIIECTBIIATH
U(POBBIX YHCIIEHHOE MOJICITHPOBAHUE MPOIIECCOB,
TEXHOJIOTH U | MPOTEKAIOIIUX B TEXHOChEPE

poheCCHOHATBHBIX

KOMIIBIOTEPHBIX VYMeeT aHaIM3MpOBaTh W HCIOJIB30BATH CIIOCOOBI
porpaMm TIPHEMBI ¥ CPEJICTBA TIPH MOATOTOBKE JTOKYMEHTOB B

oOmacti  TexHOC(epHOH  OE30macHOCTH ¢
UCIIONB30BAaHHEM  LU(MPOBBIX  TEXHOJOTHH |
npo(ecCHOHANBHBIX KOMIBIOTEPHBIX HPOrPaMM,
AQHAIM3UPOBATD U3y4aeMbIi OOBEKT;
MPOEKTUPOBATh MaTeMaTHYECKYIO MOJIEJIb;
UCIIONIb30BaTh ~MaTEeMaTHYeCKHH —ammapar — JJist
pelieHust 3a/laud; ONTHUMAaJbHO HCIOJIb30BATh
BBIYHUCIIUTEIbHYIO TEXHUKY

Birageer n obecriedrBaeT MCHONB30BaHUE CIIOCOOOB
NPHEMOB U CPEACTB IPH IOArOTOBKE JOKYMEHTOB B
oOmacti  TexHOC(epHOH  OE30macHOCTH ¢
UCIIONB30BaHHEM  LHU(MPOBBIX  TEXHOJNOTHH H
npo(ecCHOHANBHBIX KOMIBIOTEPHBIX HPOrPaMM,
COBPEMEHHBIMH MAaTEMAaTHYCCKUMH U MalIHHHBIMH
METOJlaMU MO/JICJTUPOBAHHS, NPUHIKIAMA
CHCTEMHOI'O aHaju3a M CHHTe3a Oe30MacHOCTH
NpOLIECCOB M OOBEKTOB  TEXHOJOTHYECKOTO
obopynoBaHus, HaBbIKaMU CO3IaHUS
MaTeMaTHYeCKHUX Mo/Iesen, peleHus
MaTeMaTUYeCKHX 3a/lad, METOJaMH IIOCTPOCHUS
MaTeMaTHYeCKHX MOAENeH THUIOBBIX 3anad B
obmactn  (U3MKO-XMMUYECKHUX  MPOLECCOB B
TexHochepe

KP, P

Bormpoc
3ayere

Ha

TunoBbie KOHTPOJIbHBbIC 32JaHUS] MM HHbIE MaTePHAJIbl, HeOOX0AMMBIE VIl OLlCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTePU3yOIIHX 3TANbI
(opMupoBaHusI KOMIIETEHIIMII B IpoLecce 0OCBOCHUsI 00pa30BaTEJIbLHOM IPOrPaMMBbI

Ilpumepnulii nepeuens 60npocoe u 3a0anuil



Bomnpocskl 1J1s1 ycTHOr0 onpoca no reMe «OCHOBHbIE OHATHSA. 3AKOHbI COXPAHEHUS.»

1. Kak knmaccuduuupyrorcst pu3nko-xuMU4eckue CHCTEMBI U IIPOLIECCHI epeHoca?

2. KakoBa cBs3p IpOIECCOB MEpPEHOCA € IMPOLECCAMU 3arpsi3HEHUS] M OYUCTKHU
OKpY’Karolieu cpesni?

3. YeM omIMyarOTCs MaKpPOCKOMMYECKUHM M MHMKPOCKOIMYECKUH MeXaHU3Mbl
nepeHoca?

4. Kakue ocHOBHbIE 3aKOHBI COXPAHEHMS CYLIECTBYIOT?

S. Kakue ypaBHeHMs OTHOCATCA K ypaBHEHUsIM OanaHca?

6. UYro onuchIBatOT ypaBHEHHs OajlaHCa Macchl M OajlaHca KOJIMYEeCTBa BEllecTBa?

1. B yem ocobeHHOCTh ypaBHEHUS OanaHca KOJHMYECTBA JBUXKECHUS ?

8. Kak 3Byunt 3akon ®uxa?

9. Kak 3Byunt 3akon Oma?

10.  Kak 3Byuurt 3axoH ®ypne?

Bonpocskl 1i1st ObICTPOr0 NMCHbMEHHOT0 ONPOCca («OJMI-0MPOCa») HA MPAKTHYECKOM
3aHATHH (CeMHHAape) 10 TeMe «Y PpABHEHUS MepPeHoca»

1. B uem ocHoBHOe oTianuue nporecca AUGPY3UH B YCIOBUSAX HAJIO0KEHHOTO
AIEKTPUIECKOTO T0JIs U 6e37

2. 13 xakux ypaBHEHHI U MpeAroiokeHui BoiTekaeT ypaBHenue Hepuera-ITnanka?

3. Kak BbIpa3uTh IUIOTHOCTh NOTOKA MOHOB Yepe3 TPATUCHT IEKTPOXUMHUYECKOTO
noreHmana?

4. B gem 3akiiogaercst ycioBue paBHOBECHS?

5. Kakue cymectByroT ocHOBHbIE 3nieMeHTsl THIT?

6. Urto u3 cebs npencrasisier ypaBuenus Ouzarepa?

7. KakoBa ¢dopmynupoBka U (QU3MUECKUIl CMBICI IOTOKOB, IBIKYIIUX CHIT M
ko2 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

8. Kakum 00pa3oM BO3MOXHO OCYLIECTBUTH BBIBOJ JMHEWHBIX 3aKOHOB IEepeHOca
®uxka, Oma u lapcu u3 ypaBHenus Kenem-Kauansckoro?

9. B 4yem ocHoBHas naes 6apoMeMOpaHHBIX TPOLECCOB?

10.  Kakwue ypaBHEHUs IlepeHOCA BBRITEKAIOT U3 ypaBHeHHd Kenem-Kagansckoro?

11.  Kak xmaccuduuupyrorcs OapomeMmOpanHble mporecchl? Kakue MexaHU3MbI
pa3zieNieHns UCI0JIb3YI0TCS B 00paTHOM OCMOCE U B Ipyrux 6apomMeMOpaHHBIX Mpoleccax?

12. Kakue mnapameTpbl ONpENENSIOT KayecTBO pasJielieHuss B 0apoMeMOpaHHBIX
nporeccax?

13.  Kakue npoueccsl IpOTEKalOT B TeMOoIMaIn3aTope?

14.  Kaxk ocymuiecTBUTh pacuer IUIoau MeMOpaHbl, HEOOXOAUMOMN I OTHOTO CeaHca
OUYUCTKH KpOBH?

15. Kakum 00pa3oM OCYLIECTBISETCS pacdyeT OOpaTHOOCMOTHYECKOIO Ipolecca

o0ecconnBaHus MOPCKOM BOJIbI?

KoutpoabHasa paGora mno Teme «KonBekTHBHO-IM(PY3MOHHAsE  MOJe]b
3JIeKTPOAHAIN3A)

BapuanTt Nel

1. DnekTpoMeMOpaHHbIe Mporiecchl. CxeMa dJIeKTPoIraIn3a.

2. Onnaomepnast moenb D/1. KoHlieHTpamoHHas MOIsSpU3aIis Mpy dJIEKTPOIUAIN3E.
3. Pacuer ckauka moreHnuaga B MeMOpaHHOM CHCTEME.

4. KouBektuBHast auddy3us mpu dnekTpoauanuze. JBymMepHas  MOJeENb.

PopMyIMpPOBKA 33]1a4H.

3aoaua. Haiitu onTumansHO€E HanpsHKeHUEe U ce0eCTOMMOCTh BOJIbI, MOTydaeMoi ipu D1
pactBopa NaCl ¢ xonnentpanueit 0.01 monp/n. IIpuHATH, 4TO CKOPOCTH TeUeHUs pacTBopa 1.6
cm/c, koapounment muddysun comn D NaCl=1.6x10-5 cm2/c. Croumocts mMemOpan 1000
py6./M2. CToMMOCTh 3J. SHEepru:M paBHa 2 pyO. 3a kBTxwac. 3arpatamu >JIE€KTPO’HEPTHU HA
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nepeKavky pacTBopa npenedpeds. Yuciio pabounx 4acoB B roay 5840, cTOMMOCTE 000pyA0BaHUS
6e3 croumoctu MemOpan 200 000 py6Gueit. [Ipon3BoauTenbHOCTh YCTaHOBKU 1 M3/4 MO AMITIOATY
nu 0.2 m3/a mo xonunenrtpary. Illupmna paboueld dvactTm MeMOpaHbI (=IIUpPUHA KaMmepbl
obecconmuBanusi) 40 cMm, paccrosHue Mexay coceanumu MmemOpanamu h=0.5 mm. CreneHb
obecconuBanus 0,8. MakcuManbHOE YUCIIO JIET dKCIuTyaranuu 12 ser. [IpexycMoTpers 3aMeHy
MeMOpaHbl Kax/ple 4 rona.

Bapuant No2

1. JIByMepHasi KOHBEKTUBHO-TU(Py3rnoHHas Moienb /1. Pemenue kpaeBoii 3agauu.

2. Pacnpenenenue koHIEHTpanMu W IUIOTHOCTH Toka B OJI.  Boabrammnephnas
XapaKTepUCTHKA.

3. KonpektuHo-muddy3nonnas moaens D/I.

4. [IpenenpHbIii TOK U 11D (HY3UOHHBIN CIIOH

3aodaua. Haiitn onTuMalibHOE HAIPSKEHUE U CEOECTOMMOCTD BOJIBI, TTOJTydaeMoi mpu /]
pactBopa NaCl ¢ konnentpamueii 0.01 mons/n. [IpuHATH, 4TO CKOPOCTH TE€UEHHUs pacTBopa 1.6
cm/c, xkoddpdumment mupdysuu comu DNaCl=1.6x10-5 cm2/c. Ctoumocts MmemOpan 1000
py6./M2. CTOMMOCTH 2JI. PHEpruu paBHA 2 pyO. 3a kKBTxyac. 3aTparaMu 3JICKTPOIHEPTHH HA
nepekayvky pactBopa npenedpeus. Yncno pabounx yacos B rogy 5840, croumMocTs 000pyn0BaHUs
6e3 croumoctr memOpan 200 000 py6aeii. [Ipon3BoaUTEIHFHOCTS YyCTAHOBKH | M3/4 IO qyuTIOATy
u 0.2 m3/4 mo xouuenrpaty. lllupuna paboueil wactu memOpaHbl (=IIMpPHUHA KaMepbl
obecconmuBanusi) 40 cMm, paccrosHue Mexay coceaaumu MemOpaHamu h=0.5 mm. CreneHb
obecconuBanus 0,8. MakcumansHOe yucIio JeT skcrutyatanuu 12 jger. [IpemxycmMoTpers 3ameny
MeMOpaHbl Kaxk/ple 4 rona.

Tembl pedepaTos

1. BriBoj 3akonoB duka, Oma, @ypre, ypaBuenust Hepucra-Ilnanka.

2. BreiBog  ypaBHEHMIT KOHBEKTHUBHOW d3JeKTponu(p(y3u W  KOHBEKTHBHOTO
TEIJIONEePEHOCa.

3. Pemenue 3anau nepeHoca. 3ajaua pacTBOPEHUS! IJIOCKOM MJIaCTUHBI.

4. Pemenue 3anau no quddy3un B GU3NKO-XUMHUECKUX CUCTeMax. 3aauul Tualln3a.

5. VYpaBHeHus mepeHoca B 6apoMeMOpaHHBIX MPoIleccax.

6. AHanmu3 W pelieHne KOHBEKTUBHO-TU((GY3MOHHONH MOJENH SIEKTPOaUANIN3A.
Hcnonp3oBaHue pa3pabOTaHHBIX paHee IPOrPaMMHBIX MPOAYKTOB.

7. Pacuer pacnpeneneHuss KOHLIEHTpalMi ¥ IUIOTHOCTM TOKa B  KaHalax
o0ecconuBaHus U KOHIIEHTPUPOBAHUS AJIEKTPOIMAIM3HOTO alapara.

8. W3ydenne CBOWCTB MEMOpaHHBIX CHUCTEM METOJAaMH XPOHOMOTEHLIMOMETPHUH,
BOJIbTAMIIEPOMETPUHN U UMITEJTAHCOMETPHH.

9. OnHOMEpHOE MOAETUPOBAHNE MATUCIONHBIX MEMOPAHHBIX CHCTEM.

3a4eTHO-IK3aMEeHAIlHOHHBbIC MaTepPHAJIbI JJIsl IPOMEKYTOYHOM aTTecTaluu (3a4er)
Bonpocs! 1151 NOATOTOBKHU K 3a4eTy
1. Kak knmaccuduuumpyrorcst pu3nko-xuMUYecKre CUCTEMBI U ITPOLIECCHI epeHoca?
2. KakoBa cBs3p mpolieccoB MepeHoca C MpolleccaMy 3arpsi3HEHUST U OUYUCTKHU
OKpY’Karoleu cpenl?
Uem oTnnMUaroTCsl MaKpOCKONMYECKHH M MHUKPOCKONUYECKHM MEXaHW3MBbI

nepexHoca?
4, Kakue ocHOBHBIE 3aKOHBI COXPaHEHUS CYIIECTBYIOT?
5. Kakue ypaBHEeHHUsI OTHOCATCS K ypaBHEHUSIM OanaHca?
6. Uto onuckIBalOT ypaBHEHUS OajaHca Macchl U OajlaHca KOJIMYEeCTBA BelecTBa?
7. B yem ocobeHHOCTh ypaBHEHUS OanaHca KOJMYECTBA JBUXKEHUS ?
8. Kak 3Byunt 3axon ®uka?
9. Kak 3Byunt 3akon Oma?
10.  Kaxk 3Byuut 3akoH ®ypbe?
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11. B uyem ocHOBHOe oTiauume Tmporecca AUG(Py3uHd B yCIOBHIX HAIOKEHHOTO
AIIEKTPUUYECKOTO MO 1 6e3?

12. N3 xakux ypaBHEHHUI U IPEANOJIOKEHHUIN BbITekaeT ypaBHeHnue Hepucra-Ilianka?

13.  Kak BbIpa3uTh IVIOTHOCTh IOTOKA MOHOB Yepe3 TPATUCHT IEKTPOXUMHUYECKOTO
noreHyana?

14. B uem 3akmrouaeTcst yciioBue paBHOBECHS?

15. Kakwue cymiectBytoT ocHOBHBIE 35ieMeHThl THIT?

16.  UYrto u3 cebs npeacrapinser ypaBHeHust Onzarepa?

17. KakoBa ¢opmynupoBka ¥ (PU3MUECKHH CMBICT ITOTOKOB, IBIJKYIIUX CHJI H
k023 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

18.  Kakum 00pa3oM BO3MOKHO OCYIIECTBUThH BBIBOJ JIMHEWHBIX 3aKOHOB IMEpeHOCA
®uxka, Oma u lapcu u3 ypaBHenus Kenem-Kauansckoro?

19. B dem ocHOBHas uaes 6apoMeMOpaHHBIX MTPOIIECCOB?

20.  Kakwue ypaBHeHHs NepeHOCa BHITEKAIOT U3 ypaBHeHUH Kenem-Kauanbckoro?

21. Kak xnaccudunupyrotrces OapomeMOpanHble mponecchl? Kakue MexaHu3mbl
pa3aeneHus UCIOIb3YIOTCS B 0OpPAaTHOM OCMOCE U B IPYTHX OapoMeMOpaHHBIX Iporeccax”?

22.  Kakue mnapaMeTpbl ONpENENSIOT KauyecTBO pasleieHuss B OapoMeMOpaHHBIX
npoieccax?

23.  Kakue mpoliecchl MPOTEKAOT B reMoiuanu3aTope?

24.  Kak ocymiecTBUTh pacueT IJIONIa i MeMOpaHbl, HEOOXOAMMOH ISt OTHOTO CeaHca
OYMCTKH KPOBU?

25. Kakmm o00pa3oM OCYIIECTBISICTCS pacdeT OOPaTHOOCMOTHYECKOTO Iporiecca
obecconuBaHus MOPCKOM BOJIbI?

26.  Yrto OTHOCHTCS K DJIEKTPOMEMOpaHHBIM Tporieccam?

27.  KakoBa nmpuHIHUIIAATIbHAS cXeMa dJIeKTpoauanusa?

28.  Kak BeIrmsiauT ogHomepHas pusmueckas moaens D/1?

29.  Yto Takoe KOHIIEHTPAIMOHHAS TOISpU3aIHs?

30.  Kak ocymiecTBisieTcst pacdeT cKauka MOTEHIHajla B MeMOpaHHOH cucteme?

31.  Yro Takoe KOHBEKTHUBHas JUPQy3Hs B JIeKTpoauanuze?

32.  Uto u3 cebs mpeacTaBiIsIeT AByMEpPHAsk MOJICNb AICKTpoaran3a?

33.  Yro u3 ceds mpeacTaBiseT AByMepHas KOHBEKTUBHO-U B dy3uoHHas Mozenb D/1.

34.  Kak ocymiecTBIIIeTCS pelIeHUe KpaeBon 3amaqn?

35.  Yro Takoe BosbTaMIepHas xapakTepuctuka? Kakue nmporeccsl OHa ONUCHIBAET?

36.  Uto Takoe mpeaeNbHbII TOK U () PY3HOHHBIH CI10H?

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHust

Kputepun onieHuBaHus KOHTPOJILHBIX PadoT.

OueHka «OTJIMYHO» BBICTABISETCS, €CIM CTYJEHT BBHIMOJIHHI paboTy 0e3 omuboK u
HE0YETOB, JIOMYCTHII He 00Jiee OJTHOTO HeJ0ueTa.

O1eHKa «XOPOUIOY», €CITU CTYACHT BHITOJIHIII Pa0OTy MOTHOCTHIO, HO JIOMYCTHII B HEHl He
OoJiee 0THOM HErpyOOil OITMOKK M OJTHOTO HEJI0UeTa, Wik He 0ojiee IBYX HET0YETOB.

OneHka «yI0BJIETBOPUTEIbHO», €CIH CTYICHT MPAaBUIBHO BBIMIONHUI HE MEHEe
MOJIOBUHBI pa0OTHI UJTU JOMYCTUIT HE OoJiee ABYX rpyObIX OIMMOOK, WM He OoJiee 0OaHOU Tpy0Ooi
¥ OJIHOM HerpyOo# OMMOKH ¥ OJTHOTO HEA0YETa, UK He OoJiee IBYX-TPeX HErpyObIX OMUOOK, TN
OJIHOM HerpyOo# OMMOKH M TpeX HEJI0YETOB, WIHM MPU OTCYTCTBUU OIIMOOK, HO MPHU HATHYUU
YeTHIPEX-TISITH HEJJOYETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (HDaKTOB.

OneHka «HEYJAOBJIETBOPUTEIbHO», €CITU CTYJCHT JIONMYCTHJ YHCIO OIMHOOK W
HEJ0YETOB, IPEBOCXO/IAIIEe HOPMY, IIPH KOTOPOU MOXKET ObITh BHICTABIIEHA OIICHKA «3%, UITU €CIIU
MIPABHJIBHO BBIITOJIHAJ MEHEE TIOJIOBUHBI PAOOTEHI.

Kpurepun ouenuBanus pegeparon
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OneHka «OTJMYHO» — BBINIOJIHEHBl Bce TpeOOBaHUS K HaMMCaHUIO U 3amure pedeparta:
o0o3HaueHa npobiieMa U 00OCHOBAaHA €€ aKTYaJlbHOCTb, CAENaH KPAaTKUN aHaU3 Pa3JIMYHbIX
TOYEK 3PEHHS Ha paccMaTpUBaeMylo MpoOjeMy U JOTMYHO HM3JI0XKEeHa COOCTBEHHAs MO3ULIUA,
c(OpMyYIHpPOBAaHBl BBIBOJBI, TEMa pPACKPBITA IOJHOCTHIO, BBIIEPXKAH OOBEM, COOIIOIEHBI
TpeOoBaHUSI K BHENIHEMY OGOpPMIICHHMIO, JAaHbl MpPaBHIbHbIE OTBETHl Ha JIOMOJIHUTEILHBIC
BOIIPOCBI.

OuneHka «X0po110» — OCHOBHBIE TPeOOBaHUA K pedepary U ero 3allyuTe BHIITOTHEHBI, HO IPU 3TOM
JOTYIIEHbl HEAOYEThl. B uacTHOCTHM, HMEIOTCS HETOYHOCTH B H3JIOKEHUU Marepuaa;
OTCYTCTBYET JIOTUYECKasi MOCJIEeI0BATEILHOCTh B CYXKICHUSIX; HE BBIAEPKaH 00BbeM pedepara;
UMEIOTCA YITyIIEeHHs B 0)OPMIICHUH; Ha JIOTIOJIHUTEIbHBIC BOIPOCHI IIPH 3aIIUTE TaHBI HETTOJTHBIC
OTBETHI.

OuneHka «ya0BJIETBOPUTEILHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B yacTHOCTH, Tema OCBelIeHA JIMIIb YaCTUYHO; JOMYIICHbl (haKTHUECKHe
OMOKH B coJiepaHUU pedepara WU MPU OTBETE Ha JIOMOJHUTEIBHBIC BOIPOCHI; BO BpEMs
3aIUTHl OTCYTCTBYET BBIBO/I.

OneHka «Hey10BJIeTBOPUTEIbHO» — TEMa pedepaTa HE pacKpbITa, 0OHAPYKUBAETCS
CYILLIECTBEHHOE HEMOHUMAaHUE IPOOIJIEMBI.

Kpurepun nudgdepenuupoBanHoii oneHkn pedepara

Kpurepuu onenku MaxkcuManbHas OIleHKa B Oaiax
JIOrHYHOCTE M310KEHHS 3
PackpsiTre TemMbl 3
Hcnonp30Banue MHUPOKoH MHGPOpMaLMOHHON Oa3bl 3
Hanuuue coOCTBEHHBIX BEIBOAOB, 0000IICHMI, 3

KPUTHYCCKOI'O aHajin3a

N

Cobuiro/1eHue NpaBuil HUTHPOBAHMUSI

-

[TpaBUIBHOCTH OPOPMIICHHUSI

Hroro: 15

13-15 6anaoB — OTIMYHO
10-12 6annoB — XOpoImIo
8-9 6ayIoB - YJIOBJIETBOPHTEILHO
0 6ayTOB — HEYIOBJICTBOPUTEIIBHO

Kpurtepun oneHuBanus pe3yibTaTOB YCTHOIO OIIpOCa.

OneHka «xopouio» CTaBUTCS, €CIU CTYIEHT JAeT OTBET, yIOBJICTBOPSIOIIMNA TEM K€
TpeOOBaHUAM, YTO U JAJS OLEHKH «OTIMYHO», HO JomyckaeT 1-2 ommOKH, KOTOpBIE caM ke
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATENBHOCTH U SI3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenbHoy CTABUTCS, €CIM CTYJEHT OOHapy)XMBaeT 3HaHHME U
MOHMMAaHNE OCHOBHBIX MOJIO’KEHUH TaHHOW TeMBbI, HOT U3JIaraeT MaTepuall HeTMoJIHO U I0IyCKaeT
HETOYHOCTH B ONpPEAEICHUU TOHATHH WM (QOpPMYyIUPOBKE IMpPaBUI; HE YMEET IOCTaTOYHO
IyOOKO M J0Ka3aTesIbHO 00OCHOBATh CBOM CY’KICHHS W MPUBECTU CBOU MPUMEPHI; U3JIaraet
MaTepHall Heloce10BaTeIbHO U JOMyCKaeT OUIMOKU B SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «HeyooenemeopumenbHo») CTABUTCS, €CIIM CTYJICHT OOHAapy>KMBaeT HE3HAHUE
OoNbIIe YacTHM COOTBETCTBYIOUIETO BOIPOCA, JOMYyCKaeT OHMOKH B (OPMYIHPOBKE
OTIpeNieIeHnH M TpaBHJI, WCKAXAIOIIUE MX CMBICH, OECHOpSIOYHO M HEYBEPEHHO H3Jaraet
matepuain. OlneHka «2)» OTMeYaeT TaKhe HEJOCTaTKU B TIOJATOTOBKE, KOTOPBIE SBISIOTCS
CEPbE3HBIM NIPEMATCTBUEM K YCIEIIHOMY OBJIAJEHHUIO NIOCIEAYIOLUIMM MaTEPUAIIOM.

5. IlepedeHnb y4eOHOM JIUTEpaTyphbl, HHPOPMALNMOHHBIX PeCYypPCOB H TEXHOJIOTHil
5.1. YueOHasi auTeparypa
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1. Cremanenko, Esrenuit AntonoBuu (KyO0I'Y). MartemaTudyeckue MeETOIbI OIICHUBAHUS
HAJCKHOCTH TEXHUYECKUX CHCTEM M TexHOreHHoro pucka [Tekcr] : yuebnoe mocobue. Y. 1 / E.
A. Crenanenko ; M-Bo oOpa3oBanus u Hayku Poc. ®@enepauumu, KyOGanckuii roc. yH-T. -
Kpacnonap : [Ky6anckwuii rocynapctBennslil yausepcuret], 2010. - 200 c.

2. KoBanenko, A.B. MaremaTtudeckoe MOJCIUPOBaHHE (UZUKO-XMMHUYECKHUX IMPOILIECCOB B
cpene Comsol Multiphysics 5.2 [Dnekrponnsiit pecypc] : yue6. mocodue / A.B. KoBanenko, A.M.
V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. gan. — Cankr-IlerepOypr: Jlans,
2017. — 228 c. — Pexxum noctyna: https://e.lanbook.com/book/93695

3. TloBbleHHE TOXKAPHOU M IKOJIOTHUECKOM OE€30MaCHOCTH IKCIUTyaTallii KOTEIbHBIX MPU
UCTIOJIb30BAaHUHU DJIEKTPOO30HHBIX ycTaHOBOK [Tekcr]| : monorpadus / JI. A. Hopmos, E. A.
®enopenko, B. A. Jlparun, B. H. 3arauTko ; Heroc. vactHoe 00pa3oBat. yupexIeHHe BBICIIETO
npod. obpazoBanus "Kybanckuii coir.-okoHoM. HH-T", Kad. mokapHoi 6€3011acHOCTH U 3aIUThI
B Upe3BbIYalHBIX cuTyarusx. - Kpacuonap : [KCOU], 2012. - 117 c.

4. T'ymepoB, A.M. MaTtematuueckoe MOAECTUPOBAHNE XUMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB
[OnexTpoHHBI pecypc] : yueb. mocobue / A.M. I'ymepoB. — OnekTpoH. aaH. — CaHKT-
[TerepOypr : Jlanp, 2014. — 176 c. Pexxum noctyna: https://e.lanbook.com/book/41014

5. CeutnoB, Anekceli AnekcanapoBud. Beenenue B meMOpaHHyo TexHosoruto [Tekcr] :
[mocobue] / A. A. Cutuos. - M. : [leJIu npunt, 2007. - 207 c.

5.2. llepuoanyeckne JuTepaTypa
1. Basel nanusix kommanuu «Mct Beroy http://dlib.eastview.com
Dnekrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
Kypnan “Green Chemistry”
Kypnan «HxkeHEpHAS SKOIOTHUS.
[Tpupona. O6mecTBo. Yenmosek.
DKOJIOTHYECKUH BECTHUK Hay4YHBIX 1IeHTpoB UDC.
DKOJI0rM4€ecKoe Ipaso.
A.b. Spocnasues, B.B. Hukonenko, MlonooOMeHHbIE MEMOpaHHbIE MaTepHalIb:
CBOICTBa, MOAU(UKAIUS U MPAKTUYECKOE MTPUMEHEeHHe, 0030p. Poccuiickue HaHO-TEXHOIOTHH,
2009, T.4, Ne3-4, C. 33-53

8. 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.

Noookrwd

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHbIe NpodeccHOHAIbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalII/IOHHbIe CIIPaBOYHBLIEC CHCTEMbI

JIeKTPOHHO-0u0IMoTeuHbIe cuctemsl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udnunorexa (HIB) hitp://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYILIUX 3aMaHBIX HAYYHBIX )KypHaI0B Ha Poccuiickoit
mwiatdopme HayuHbIxX xypHamoB HOMKOH http://archive.neicon.ru

oML E
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7.

HanuonanpHast snekTpoHHass OuOnmMoTeka (IOCTynm K DJIEKTPOHHOM OMOIMOTEKE

nuccepraiuii Poccuiickoit rocynapcrsennoii oubmuorexu (PI'B) https://rusneb.ru/

8.
9.

[Mpesunenrckas 6ubanoreka um. b.H. Ensruaa https://www.prlib.ru/
OnexrponHas koteknus Okcdopackoro Poccuiickoro @onma

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

33.
34.

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

zbMath https://zbmath.org/

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

Springer eBooks: https://link.springer.com/

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

YuuBepcuterckas nHpopmaimonnas cucrema POCCUSA http://uisrussia.msu.ru

ba3za OTKpeITBIX [daHHBIX MMUHHCTEpPCTBA TpyAa M COLMANbHOM 3amuTel PO
https://rosmintrud.ru/opendata

baza manHbBIX mpodeccHOHANBHBIX CTaHIAPTOB MHHHUCTEPCTBA TPyla U COIUAIBLHON
3aIIUTHI PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

ba3zsl JTaHHBIX Munucrepcrba SKOHOMHUYECKOTO pa3BUTHUSA PO
http://www.economy.gov.ru

Odunuanpubiii cailT @eepabHOTO areHTCTBA M0 TEXHUYECKOMY PETYJIUPOBAHUIO U
metpostoruu http://protect.gost.ru/

Enunasg 6a3a rocros P® - http://gostexpert.ru/

Pecypcet mo tepmoamnamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.htmi

NudopmannonHo-npaBoBast cuctema «l'apant» [DnekTpoHHBIH pecypc] — Pexum
nocryna: http://garant.ru/

DnekTpoHHO-0MOMoTeuHast cucrema «KoHcynbTanT cryaentay Www.studmedlib.ru
[TopTan oTKpbITHIX JaHHBIX Poccuiickont deneparuu hitps://data.gov.ru

baza nansbix Bcepoccuiickoro MHCTUTyTa HaydyHOW M TEXHMUYECKOW HH(pOpMAaLUU
(BUHUTU) PAH http://www2.viniti.ru/

Ba3bl naHHBIX B cepe HHTEIUIEKTyaabHONH COOCTBEHHOCTH, BKJIIOYask ATEeHTHBIE 0a3bl
JaHHBIX WWW.IusSnano.com

HNudopmannonHo-ananutudeckuit sxypuan «MEMBPAHBI»
http://www.chemnet.ru/rus/journals/membranes.

HayuyHo-undopmaimonnslii  mopras MeMOpaHbl W MeMOpaHHble TEXHOJIOTMHU
www.memtech.ru.

Komnekuust  xypHanoB wu3narensctBa Elsevier Ha moprane  ScienceDirect
https://www.sciencedirect.com/

Poccuiickas MmemOpanHas ceTh Russian membrane network www.rusmembrane.net
DnexkTpoHHbIe yueOHUKH Kadenpsl MemOpanHoi Texnonoruu Poccuiickoro Xumuko-
TexHOIOornuecKoro VYHuBepcurera UM. JAN. Meneneesa,
http://membrane.msk.ru/index.php?pagelD=77

HNHpopmanoHHbIE CIPABOYHbIEC CUCTEMBbI:

1.

Koncynprant Ilntoc - cipaBouHas mpaBoBas cuctema (JOCTYI 10 JIOKAJTbHOU CeTH C

KOMITbIOTEpOB OuOMoTekn) Peskxum noctyna: http://consultant.ru/

Pecypcbl cBOG0AHOTO 0CTYNA:

1.

AMepHKaHCKas maTeHTHas 0a3a naHHbIx http://www.uspto.gov/patft/
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2. TlomHble TEKCTHI KaHAACKUX aucceprarmit hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEpCTBO HaykKM U Bbicmiero oOpaszoBanusi Poccuiickoit  ®deneparuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmammonnas cucrema "EnuHoe OKHO JIocTyma K 0Opa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enumnas komnekums 1udpoBhIX  00pa3oBaTeNbHBIX — pecypcoB  http://school-
collection.edu.ru/ .

8. denepayibHbIi LEHTP MH(POPMALIMOHHO-00pa30BaTEIbHBIX pecypcoB
(http://fcior.edu.ruf);

9. IIpoextr I'ocynmapcTBeHHOro HMHCTHTyTa pycckoro sspika uMeHu A.C. Ilymkuna
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uHpopmaioHHbIi moprtan "Pycckuit s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONenuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueda" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanum B Poccuiickoit ®eneparuu”. Bornpockl u OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE 3J1eKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Vy:

1. Cpena MoayiapHOTO AMHaAMHUeckoro oOyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUTAaHOB, Y4eOHO-METOIUYECKHX KOMIUIEKCOB, MyONMKanmuid W
koH(pepenmmii http://mschool.kubsu.ru/

3. bubmuoreka  WHGOPMAIMOHHBIX  PECYPCOB kadenpsl  UHGOPMAIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHTOB KyoI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM W
TexHosoruil B oopazoBanuu KyoI'Y u nayuno-metoauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne ykasaHus 1Jis1 00y4aroUUXcs 110 0CBOCHHUIO TN CUMIIIMHBI (MOYJIs1)

VYcnemHoe ocBO€HME AMCHUIUIMHBL TPEANoiaraeT akTUBHOE, TBOPUYECKOE Y4yacTue
CTyJI€HTa IyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

Texkymuil KOHTpPOJIb 3HAHMM OCYLIECTBJISETCS HAa KAXKIOM JIEKIIMOHHOM 3aHATHUH U
nabopaTopHo# pabote. UToroBas popma KOHTPOJIS — 3a4eT.

O0mue pexkoMeHgaAMT

N3ydeHne MUCHUIIIMHBI CIeAyeT HAaUMHATH C MIPOpadOTKU padodeil mporpammel, ocoboe
BHUMaHUE, YJeNss UEeJsIM U 3a7ja4aM, CTPYKTYpe U COAEPKaHUIO Kypca.

HNmeetcs anekTpoHHas BEpCHS JEKIMN IO JaHHON JUCHUTUIMHE.

OcHoBHOU (opMolt 00ydeHHUsT CTYIEHTOB SBISIETCS CaMOCTOsATENbHas paboTa Haj
yueOHBIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIEAYIOUIUX ITAIOB:

1 TIpopaboTka TEOpPEeTHUECKOTO MaTephalia MO PEKOMEHJIOBAaHHBIM Yy4YeOHHKAM H

KOHCIIEKTaM JIEKIIMH, TPEeIOCTaBIEHHBIX MPENO0/IaBaTeIeM B SJIEKTPOHHOM BH/IE.

2 BrinosiHeHHE CaMOCTOATENBHBIX PadoT.

3 Cnauu 3a4era B yCTHOM MM MUCbMEHHOM (opMe (110 YCMOTPEHUIO MpernojaBaTeis).

PadoTa ¢ KOHCIIEKTOM JIeKIHi

[IpocMoTpuTE KOHCHEKT cpa3y Iocje 3aHATUH, OTMEThTE MaTepHall KOHCIEKTa JIEKIH,
KOTOPbI BBI3bIBAET 3aTpyJHEHMs i1 moHuMaHus. llomblTaliTech HaWTH OTBETHl Ha
3aTpyIHUTENIbHBIE BOIIPOCHI, UCIOJIB3Ysl PEKOMEHyeMYIo IuTepatypy. Eciu camocTositensHo He
yaanoch pa3zodpaThCcs B MaTepuane, cHopMyIHpyHTe BOMPOCH U OOpAaTUTECh 3a MOMOIIBIO K
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http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

MpenoAaBaTeNio Ha KOHCYJIbTAllMM WM Onukaiiieil jgexkuuu. PerynspHo oTBoauTe Bpems JUIs
NOBTOPEHMS TPOMJIEHHOTO0 MaTrepuana, IpPOBEPsAs CBOM 3HAHUSA, YMEHUS U HaBBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

Jleknuu. MeToanKa YTEHHA JEKIHIA.

Jlexuuu SIBISIOTCS OJIHUM M3 OCHOBHBIX METOJOB OOYyYEHHS MO JAMCLUHUIUIMHE, KOTOPbIE
JIOJKHBI pelIaTh CIAEAYIOLIUE 3a0a4u:

—  H3JIOKUTb BAKHEHIIUI MaTepHUall IPOrpaMMbl Kypca, OCBEILAIOIINI OCHOBHBIE MOMEHTBI;
— DPa3BUTh y CTYJIEHTOB NOTPEOHOCTHh K CAMOCTOATENbHOU paboTe Haa y4yeOHOI U Hay4dHOI

JIUTEPATypPOil.

I'maBHOM 3amauell KaKIOM JIEKIMH SIBISETCS PACKPBITUE CYIIHOCTUM TEMBl U aHAJIU3 €€
[JIaBHBIX MOJOXKEHUH. PexomeHayeTcss Ha NepBOW JIEKIMU JIOBECTH A0 BHUMAHHUS CTYACHTOB
CTPYKTYpYy Kypca U €ro pasJieiibl, a B JAJIbHEMIIEM YKa3blBaTh HAYal0 KaXXJ0ro pasaena, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT IO 3TOMY pa3Jiely, YTOObI CBS3aTh €r0 CO
cienyromum. CoaepikaHue JEKIMA ompenensercs pabodei mnporpammoit kypca. Kpaiine
JKeJlaTenbHO, YTOOBI KaXKaas JIEKIUsl OXBaThlBaja U MCUepIblBajia ONPEIEICHHYIO TEMY Kypca U
MpeJICTaBIsia cO0O0M JOTMYeCKH BIIOJIHE 3aKOHYEHHYIO palboTy. Jlydie cokpaTuth TeMy, HO HE
JIOIIYCKaTh NIEPEPhIBA €€ B TAKOM MECTE, KOTJja OCHOBHAsI M€ €I11€ MTOJIHOCThIO HE PacKpbITa.

B ocBoeHun auciMIUIMHBI MHBAIUIAMU U JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyaJdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WunuBuayanbHble KOHCYJIbTALlMM 10 TPEIMETY SBISIOTCA BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allii O0yUeHHUS U YCTAaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXJly IpernojaBaTesieM W o00yd4arollMMCs HHBAJIWJIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

Metoauka HanucaHus pegeparos

Hanucanue pedepara siBnsercst onHoit u3 popm o0ydeHus CTyACHTOB, HAIPAaBIEHHOW HA
OpPraHU3allMI0 W TOBBIIICHUE YPOBHS CaMOCTOATENBHON pabOTHI CTYIEHTOB; OJHOW M3 (opm
Hay4HOH paOoThl CTYIEHTOB, IIEJIbI0 KOTOPOW SIBJISETCS PACHIMPEHHE HAy4YHOTO Kpyroszopa
CTYJI€HTOB, 03HAaKOMJICHHE C METO/I0JI0Te HayYHOT O TIOUCKA.

OcHOBHBIE 337aYMl CTYJE€HTa NpPU HaAMMCaHUM pedepara: ¢ MaKCUMaJIbHOW MOJIHOTOMN
MCIIOJIb30BAaTh JIUTEPATYpy MO BBHIOpAaHHOW TeMe (KaK peKOMEHIYEMYI0, TaK U CaMOCTOSITEIbHO
NoJ00paHHYI0) JJIi MPaBUIBHOTO NMOHMMAHUS aBTOPCKOW MO3MLMHU; BepHO (0€3 HCKaKeHUs
CMbICTIa) IepeaaTh aBTOPCKYIO MO3ULIMIO B CBOEH paboTe; YACHUTH Ui ce0sl U U3JI0KUTh TPUYNHBI
CBOETO corylacust (Hecorjaacus) ¢ TeM UM UHBIM aBTOPOM I10 IaHHOU mpoOliieme.

Cmpyxkmypa peghepama

1. TutynbHBIN TUCT

2. OrnaBneHue

OrnasieHue - 370 I1aH pedepaTa, B KOTOPOM KaXJIOMY pa3ziey J0JKEH COOTBETCTBOBATh
HOMEp CTPaHUIIbl, HA KOTOPOH OH HAXOJUTCS.

3. Tekct pedepara.

OH nenuTCs Ha TPU YaCTU: BBEIEHUE, OCHOBHASI YaCTh U 3aKJII0UYECHHUE.

a) Beenenue - pazmen pedepara, MOCBAMICHHBI TOCTAHOBKE MPOOJIEMBI, KOTOpasi OyaeT
paccMaTpuBaTHCS 1 0OOCHOBAHUIO BEIOOpA TEMBI.

6) OcHoOBHasi 4acTh - 3TO 3BEHO pabOThI, B KOTOPOM IOCIEA0BATEIbHO PACKPHIBAETCS
BbIOpaHHas Tema. OCHOBHAs 4acTh MOXET ObITh MpPEJCTaBICHA KaK IebHBIM TEKCTOM, TaK U
pa3neneHa Ha riaBbl. [lpy  HEOOXOAMMOCTHM TeKCT pedepara MOXKET JOMOJHATHCA
WITIOCTPAIMSIMU, TaOINIAMH, TpaprKaMH, HO UMH HE CIIelyeT "Teperpyxarth" TEKCT.

B) 3aK/II0UeHUe - JaHHBIN pa3zen pedepara JoKeH ObITh MPECTABIIEH B BUIE BHIBOJIOB,
KOTOpPbIE TOTOBSITCSI HA OCHOBE MOJATOTOBJIEHHOTO TEKCTa. BBIBOMBI TOMKHBI OBITh KPAaTKUMHU U
yeTKUMH. Taxxke B 3aKITF0YCHHE MOKHO 0003HAUUTD MPOOIEMBI, KOTOphIE "BRICBETUIINCE' B X0/1€
paboThl Haj pedepaTom, HO He ObUIH PACKPBITHI B paboTe.
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4. CriucoK UCTOYHUKOB M JTUTEPATYPhl. B TaHHOM criMiCKe Ha3BIBAOTCS KaK T€ HCTOYHHKH,
Ha KOTOPBIE CChIJIACTCS CTYACHT MPH MOATOTOBKE pedepara, Tak M BCE MHBIC, H3yUYCHHBIC UM B
CBS3W C €ro MOArOTOBKOH. B pabGoTe A0mKHO OBITH HCIONIB30BAHO HE MEHEE S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBHIMOTHEHHAS C HMCIIOJIB30BAHUEM MaTepuaia, COJEPKAIIErocsi B OJTHOM
HAay4YHOM HCTOYHHUKE, SBJISICTCS SIBHBIM ILJIarMaTtoM U He mnpuHuMaercs. Odopmienune Crnucka
UCTOYHHKOB M JIUTEPATyphl JOJDKHO COOTBETCTBOBATH TpeOOBaHUSAM OuOIMorpaduyueckux
crangapToB. O0BEM U TEXHHYECKHUE TPeOOBaHUS, IPEABSBIISIEMbIC K BBITIOJHEHUIO pedepara.

[Ipe3enTanmu Ha 33aHHYIO TEMY BBIIOIHSIOTCA B iporpamme Power Point. Ona momxHa
COCTOATh MHHUMYM W3 6 CIIaliIoB W COJepKaTh OCHOBHBIC OMpeaeiacHus, (aKTHICCKUN
WJLTIOCTPUPOBAHHBINM MaTepral, BEIBOJIBI H CIIUCOK UCTIOIb30BAHHBIX HCTOYHHUKOB.

Jloxmaa, compoBOKIAIOMINN MPE3CHTAINH, TOJDKEH 3aHUMAaTh 9-7 MUHYT.

W nmoxnax, W Mpe3eHTAllMd TPEIBAPUTEIHLHO MPHCBUIAIOTCS IPEMoJaBaTellio 0
AJICKTPOHHOM MOYTE Ha MPOBEPKY.

MeToauKka NOAr0TOBKH K KOHTPOJIbHBIM Pa00TaM U HAMUCAHUS KOHTPOJILHBIX PadoT

[Ipy moAroTroBKke K KOHTPOJIbBHOH pPabOoTe M HTOrOBOMY TECTUPOBAHUIO HEOOXOAMMO
BHHUMATEJIPHO TPOYHMTATh COCTABJICHHBIC paHEe KOHCICKTHI JICKIMHA, TPOCMOTPETH MOPSIOK
BBITIOJTHEHHS J1TA0OPATOpPHBIX pabOT M OCHOBHBIEC MOJYYEHHBIE B XOZAE JIaObOpaTOpHBIX padoT
BBIBOAbI. OTBETUTHh HA KOHTPOJBHBIE BONPOCHL.. CBEPUTH CIHUCOK BOIMPOCOB C HMMEIOLICHCS
uHpopmanueit. Henocraronyro undopmanuio HEOOXOAMMO HAWTH B ydeOHHMKax (y4eOHBIX
MOCOOMSIX) WIX B JPYTUX HCTOYHUKAX WH(POPMAITUH.

KoHntposbHas paboTa mpoBOAUTCS B TUCbMEHHOU (hopMme.

KoHTponbHBIE pabOThl OOBIYHO COJIEP)KAT HECKOJIBKO BOIPOCOB U HMEIOT HECKOJBKO
BapuaHTtoB. CTyaeHT nuOO0 cam BBIOMpAaeT OAMH U3 MPEIJIOKEHHBIX BapUAHTOB, JHOO
MPEroaaBaTelb 3aKPEIUIIeT 32 KK/IbIM CTYICHTOM OTIPE/ICIICHHBIN BapHUaHT.

MeToanyeckue peKOMeHIAMH J1JIsl MPOBeIeHUA 3aUeTa

CryneHTsl 00s3aHBI CIaTh 3a4€T B COOTBETCTBUU C PACIUCAHUEM U YUCOHBIM ILTIAHOM.
DK3aMeH MO JUCUUIUIMHE TpecienyeT Ielb OIEHUTh padoTy CTyAEHTa 3a KypcC, MOJydeHHue
TEOPETUYECKNX 3HAHWH, WX IMPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBIIICHUS, MPUOOPETCHUE
HABBIKOB CaMOCTOSITENIBHON padOThl, YMEHUE MPUMEHSATh MOTYYCHHbIE 3HAHMS JUIS PEIICHUS
MPAKTUYECKHX 3a7ad.

dopma TmpoBeleHUs 3adeTa: YCTHO WM MHUCBMEHHO YCTAaHABIMBACTCS pEIICHUEM
kadenpsl. Pe3ynbrar craum 3auera 3aHOCUTHCS MPETIOIaBaTe)IeM B U 3a4CTHYIO KHIDKKY.

7. MaTtepuajibHO-TEXHHYECKOE o0ecnieyeHne Nno JUCHUIInHe (MOIYJI10)

HaunmMeHoBaHue CIeNUaIbHbIX OCHAICHHOCTD CHELHANbHBIX TOMEIeHHH | [lepedeHp IUIEH3HOHHOTO
HOMEIIECHH [POrPaMMHOTO
obecrnieueHHs
VYuebOHbie ayJIUTOPHU Juist | Mebens: yueOHast Mebeb Microsoft Windows
OPOBEACHUSI 3aHATUH JISKIHOHHOTO | TeXHuuecKkue cpecTBa 00y IeHUSL: Microsoft Office
THIA 9KpaH, MPOEKTOP, KOMITBIOTEP Professional Plus
(ayn. 332c, r. Kpacuomap, yi1. COMSOL Multiphysics
CraBpomnosbckas, 149)
VYuebOHble ayJIUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows
TPYIMOBBIX W HMHAWBHAYaJIbHBIX | TeXHHUECKHE CPENCTBA OOYUCHHUS: COMSOL Multiphysics
KOHCYJIBTAIIHH, TEKYIIEro KOHTPOJIS | 9KPaH, MPOEKTOP, KOMITBIOTEP
U IPOMEKYTOYHOM aTTeCTaIlni
(ayn. 332, r. Kpacnomap, yi.
Crasponosbckas, 149)

Jis  caMocTosATenbHOW  paboThl  OOyYaroOUIMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em,}o, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTu «HTepHeT» M obecreueHrueM JOCTymna B IEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHHBEPCHUTETA.
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HaunmeHoBaHue moMeNeHUH i1

OcCHAaIIEHHOCTh ITOMEIIEHUH IS

Ilepeuenb JUIIEH3MOHHOTO

CaMOCTOSATENIFHON pabOTHI CaMOCTOSTENFHON paObOTHI 00YJIAFOLTIXCS MIPOTPaMMHOTO
00yJaroImuxcst obecrieueHus
[Momemienne ms caMocTosATEeNbHON | Mebenb: yaebHas Mebenb WinSvrDCCore ALNG
paboThl oOyuarommxcs (qnTaibHbiil | KommrekT crermanmsupoannoii mebenu: | LICSAPK MVL 2Lic CoreLic
3an HayuHoti OnOIHOTEKN) KOMIBIOTEPHEIE CTOJIBI EES
OGopymoBanue: KOMIbIOTepHas TexHuka ¢ | Microsoft Office
noakiaodeHneM kK uH(bopmanmonHo- | Professional Plus
KOMMYyHHKaluouHoi cetn «Uutepuer» u | Koncynbrantlhioc
JOCTYIIOM B 3NIEKTPOHHYO
HH(HOPMAIIHOHHO-00Pa30BATEIBHYIO CPEIY
0o0pa3oBaTeNbHONM  OpraHu3aluu, BeO-
Kamephl, KOMMYHHKAIHOHHOE
o0opyaoBaHHe, 00ECIEeUYNBAIOICe TOCTYII
K CETH MHTEpHET (POBOAHOE COCAUHCHHE
u  OecnpoBOIHOE  COSOMHEHHE 110
texaosorud Wi-Fi)
IMomerenne i caMOCTOATENbHOM | Mebenb: yueOHas Mmeberb Microsoft Office

pabotel oOyuwaronmmxcs aya. 40lc,
400c, 329c, 431c)
ynuua CraBpomnonbcekas, 149

KoMmmiekT crenuanu3upoBaHHON MeOeH:
KOMIIBIOTEPHBIE CTOJIBI

OOopynoBaHue: KOMIBIOTEpHAs TEXHUKA C
MOJKIIIOYEHHEM K HWH()OPMAIMOHHO-
KOMMYHHUKAllMOHHON cetu «MHTepHET» U
JOCTYIIOM B 3EKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BATEIEHYO CPEIy
o0pa3oBaTeNbHON  OpraHW3aliy, BeO-
KaMephl, KOMMYHHKAIIHOHHOE
o0opymoBaHHe, 00ECIECUNBAIONICe TOCTYII
K CeTH WHTEPHET (MPOBOJHOE COCTMHCHUC
u  OecrmpoBOJHOE  COCIOWHEHHE IO
texaosorud Wi-Fi)

Professional Plus

Microsoft Windows
Crenuanu3upoBaHHOE
nporpaMMHoOe olecrieueHne
cepun «9KOJIOD» (YIIP3A

«3KOJIOy, [11B-
OKOJIOT,
NHBEHTAPU3ALNA,
MATHUCTPAJIb-TOPO/J,
ATII-DKOJIOT, HIC-
OKOJIOT)

Fenix Server Academy

19



