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1 Hesn n 3axa4M M3y4YeHUs U CHHIIIMHBI(MOLYJI51)

1.1 leab AMCHUNIMHBI

B cootBerctBUu ¢ DenepalibHBIM TOCYAapCTBEHHBIM OOPAa30BATEIBHBIM CTAHIAPTOM
BbICIIErO 0Opa3oBaHMs, OCHOBHOHW 0OOpa3oBaTeNbHOM MMPOrpaMMOl MarucTparypbl IO
HarnpasieHuto noAarotoBku 20.04.01 TexnochepHas 06e30mMacHOCT, M TMOTPEOHOCTSIMH pPBIHKA
TpyJda BBIMTYCKHUK JOJDKEH OBITh TOATOTOBIIEH K MPOPECCHOHATBHON JAEATEeIHbHOCTH TIpU
pEIllIeHuH BOIPOCOB TeXHOCHEpHON O0e30macHOCTH. B CBS3M € 3TUM UENbIO JAUCIMITIUHBI
ABIsgeTCs  (POPMHUPOBAHWE Yy CTYACHTOB HMH(DOPMAIMOHHOW  KYJIBTYphl, OTYETIIMBOTO
NPEACTABICHUSI O POJIM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTUH, NPUMEHSIEMBIX B
WHXCHEPHOW NpaKkTHKe, B oOecreyeHHH Oe30MacHOCTH IKU3HEJCATEIIbHOCTH YellOBeKa B
TexHochepe.

1.2 3agaun AMCHUILIMHEI

. chopMHupoBaTh 3HaHHA O (YHAAMEHTAIBHBIX OCHOBAaX (PH3UKO-XMMUYECKHX
IIPOLIECCOB, ITPOTEKAIOIINX B OKPYKAIOLIEN Cpesie U METObI UX KOHTPOJIS.

. copMHpOBaTH 3HAHHUSA OO YNPABICHWU CHCTEMaMHU MOHUTOPHUHTA MPU TTOMOIIH
COBPEMEHHBIX ITPOTPAMMHBIX ITAKETOB.

. U3YYUTh MaTeMaTHUECKUE METO/Ibl, UCIIOIb3yEeMble IIPU MOJECIUPOBAHUM (PU3UKO-
XUMHYECKHX ITPOLIECCOB.

. pa3BUTh MPAKTUYECKHE HABBIKK pabOThl € MPOrpaMMHBIMH IHPOAYKTAMH IO

MOJCIHUPOBAHUIO IMTPOICCCOB I'a30- U BOJAOPA3ACIICHU .

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctumauaa b1.B.JIB.02.02 «IlakeTbl MpUKIaHBIX IporpaMM B cepe MOHUTOPHHTA U
KOHTpOJIsI 0€30aCHOCTH» OTHOCUTCS K AMCLUILIMHAM I10 BbIOOpY BapuaTuBHOM yactu bioka 1
«ucummmmnsl (Moxynn)» yuyeOHoro 1iaHa HampasiaeHus: moarotoBku 20.04.01 Texnocdepnas
0€30MacHOCTb.

Nzydyenne nucrurunnbl «[lakeTsl MPUKIAAHBIX TporpamMm B cdepe MOHUTOPHHTA U
KOHTPOJII 0€30MacHOCTHY TPEANIECTBYET M3YYEHUIO TAaKUX TUCHUIUINH, KaK «YCTOWYHMBOCTH
00bekTOoB TexHochepe» U «HaydHO-mMccnenoBaTeIbCKUE€ UM ONBITHO-KOHCTPYKTOPCKHE
pa3paboTKH MPOMBIIIIEHHOW Oe30macHOCTUY. M3yueHue AMCHMILTUHBI OMUpPAETCs Ha 3HAHMS,
MOJIYYCHHBIE B XOJI€ OCBOCHHS TaKHX, Kak «DU3UKO-XMUMHS MPUPOTHBIX M MPOU3BOACTBEHHBIX
nporeccoB» U «Pacyer u mpoeKTUpOBaHKUE CUCTEM OOecTiedeHHs 0€30MaCHOCTIY.

1.4 TlepeuyeHb NUIAHMPYeMBbIX pe3yJbTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOIY.JIO0),
COOTHECCHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00pPa30BaTEJIbHOM MPOrpaMMBbI

WN3ydyenne paHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBiIeHO Ha (QOpPMHUpPOBaHUE Y
o0yyaromuxcst 00IIEKYJIbTYPHBIX/001EnpodecCHnOHATbHBIX/TPO(ECCHOHATBHBIX KOMIIETEHINN
(OK/OIIK/TIK): OK-3, OK-5, OIIK-5, T1K-10, TTK-11

Nunex B pesynbprare uzydeHust yueOHON AUCIMTILIAHBI
No c Conepxxanue o0yJaromuecs: JOIKHbI
. | KoMIe KOMIETeHINH (WK e
" | TeHUHM 4acTH) 3HATH yMeThb BJIa/1eTh
u
1. OK-3 | cnocoGHOCTBIO K | OCHOBHBIE CTPYKTYpUPOBa | TEHACHIUIMHU
npoheccCuOHATEHOMY ¢busnueckue Th 3HAHUS, | pa3BUTHUSA
pocty 3aKOHBI, a | pemarb COOTBETCTBYIO
TaKkKe CIIOXHbBIE U | IuX
AITOPUTMBI npoOIeMHbIe TEXHOJIOTUN H
paboThI BOIIPOCHI, MHCTPYMEHTAJI
IIPOrPaMMHBIX | CAMOCTOSITENIBH | bHBIX CPEJCTB
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Nunex B pesynbrare nzydeHus yueOHON AUCIUTUTMHBI
No C Conepxanue 00yJaroImuecs: JOIKHbI
. | omme KOMIIeTEeHIMH (HITH €€
© | TeHUHM 4acTH) 3HATH yMeThb BJIA/1eTh
u
MIPOYKTOB 0 00ydJarbcs
MOHHUTOPHUHTA
u KOHTPOJIS
0€30MMacHOCTH
2 OK-5 | crmocoOHOCTBIO K aHaIu3y | METObI 0000maTey ¥ | HaBBIKAMU
U CHUHTE3Yy, KPUTHUYECKOMY | TIOCTPOCHUS apryMEHTHPOB | CO3IaHUs u
MBIIIICHUI0, 0000IIEHHIO, | MATEMATUYECK | aHHO aHaIM3a
TPUHSATHIO U | MIX  MoOJeJel | OTCTauBaTh MaTeMaTHYECK
apryMEHTHPOBAHHOMY peanbHBIX NPUHATHIC uX  Mojenei
OTCTaMBAHUIO PEUICHUIN 00BEKTOB peiieHHs UCCIIETYEMbIX
IPOIECCOB |
00BEKTOB
3 OIIK- | cnocoOHOCTHIO MIPUHLIMIIBI KayeCTBEHHO COBPEMEHHBIM
5 MOJICIIUPOBaTh, YIIPOLIATh, | PACYETOB OILICHUBATh "
aJICKBaTHO TIPEACTABIAThH, | OCHOBHBIX KOJIMYECTBEHH | MIPOrPaMMHBIM
CpaBHUBATh, anmapatoB | | bie U TMPOAYKTaAMH
UCTIOJIB30BaTh H3BECTHBIE | CHCTEM pe3yibTaThI, B obmacTu
peuieHHs B HOBOM | o0ecrieueHust ux peaynpexIeH
NPUIIOKECHHUH, TEXHOC(EpPHOH | MaTeMaTH4yecK | Ws pUCKa
Ka4eCTBEHHO  OIICHHMBAThH | OC30MACHOCTH | U
KOJINYECTBEHHBIE dbopmynmpoBar
PE3yNbTaThI, ux b
MaTeMaTHIECKU
bopmMynupoBaTh
4 [1K-10 | cnocoGHOCTBIO COBPEMEHHBIE | TEHEpUPOBATh | COBPEMEHHBIM
aHAIU3UPOBATH, MpOorpaMMHBIE | HOBBIE  HJIEH, | U
ONITUMH3UPOBATH U | IPOJTYKTHI, X OTCTaWBaTh | MATEMATHYECK
OPUMEHSTh COBPEMEHHbBIE | O3BOJISIOIINE | U UMU u
UH(POPMALIMOHHEIE OCYIIECTBIISITh | LIEJICHANIPABJIE | MAITUHHBIMU
TEXHOJIOTUH NP PELICHUN | YUCICHHOE HHO METOAaMHU
HAYYHBIX 33124 MOJICIMPOBAaHH | pPEaIM30BBIBATH | MOJICIUPOBAHU
€ MpOILECCOB, s, IPUHIUITAMA
MPOTEKAIOIINX CHCTEMHOTO
B TeXHOC(epe aHanu3a u
CHHTE32
0e30macHOCTH
MPOIECCOB |
00BEKTOB
TEXHOJIOTUIECK
oro
000pyI0BaHUS
5 [1K-11 | cnocoOHOCTBIO TEOPETUYECKHE | aHAIU3UPOBATH | HABBIKAMU
UACHTH()HUIIUPOBATH u M3ydaeMbIi CO3JTAaHHS
IPOIIECCH U MPAKTUYECKHE | OOBEKT; MaTeMaTHYEeCK
pa3pabaThiBaTh UX OCHOBBI MIPOSKTHPOBATH | MX MOJIEIEH,
pabouune Mozenu, MaTeMaTHYeCK | MaTeMaTU4yecK | PEeLICHHS
WHTEPIPETHPOBATH oro VIO MOJICIIb; MaTeMaTHYECK
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Nunex B pesynbrare nzydeHus yueOHON AUCIUTUTMHBI
No C Conepxanue 00yJaroImuecs: JOIKHbI
. | KoMme KOMIETeHINH (WiIH e
© | TeHUHM 4acTH) 3HATH yMeThb BJIA/1eTh
u
MaTeMaTUYECKUE MOJIEN | MOJAEIMPOBAHU | UCIIOJIB30BAaTh | MX 3ajad,
B HEMATEeMaTUYECKOe s puzuko- MaTeMaTU4YecK | METOJaMu
COJIep’KaHue, ONPENesITh | XUMHUYECKHX Uil anmapat MOCTPOCHHS
JOTIYILIEHUS U TPAHUIIBI IIPOLIECCOB B JUISI pEIICHUS | MaTeMaTH4ecK
NPUMEHUMOCTH MOJIEIIH, TexHocdepe; 3aJa4y; UX Mozenen
MaTeMaTU4YEeCKU YHCIICHHBIE ONTUMAJILHO TUIIOBBIX 3a7a4
OIHCHIBATH METOJIbI; UCTOJB30BaTh | B 00JacTu
SKCIIEPUMEHTAJIbHBIE BBIYHUCIUTENbH | BBIYUCIUTENbH | (DU3HUKO-
JAHHBIE U OTIPENICNIATh UX | YIO TEXHHKY; VIO TEXHHUKY XUMHYECKHX
(bU3NYECKYIO CYIIHOCTD, MIPUKJIaIHbIE MIPOLIECCOB B
JieNaTh KaueCTBEHHBIC MIPOrpaMMbl TexHochepe
BBIBOJIBI U3 TI0JIb30BATEIhC
KOJINYECTBEHHBIX TAHHBIX, | KOTO
OCYIIECTBIISITh MAIIMHHOE | Ha3HAUCHUS;
MOJIEJTUPOBAaHUE CHEHaIN3UPO
M3Yy4aeMbIX MPOLIECCOB BaHHBIE
IPOrpaMMBbI

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT

OOmast  TpyI0EMKOCTb

JUCLUILINHBI

cocrasisier 4

3a4.Ca.

(144 4acoB), wux

pacrpeeieHue 1Mo BiaaM paboT mpeacTaBieHo B Tabnuie (0s1 cmyoenmos ODO).

Bun yue6Hoi paboTbl Bcero | Cemectpsl (4achl)
4acoB 2
KonrTakTHas padora, B TOM 4ncJje:
AyauTopHbIe 3aHATHS (BCEro): 28 28
3aHsATHUS JEKITIMOHHOTO THIIA 8 8
JlaGopaTopHble 3aHATHUS - -
3aHsTHSI CEMUHAPCKOTro TUMA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS) 20 20
HNnas koHTaKkTHasA padora:
KonTpons camocrostensHoi pabotsl (KCP) - -
ITpomesxxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHUCJIe:
[TpopaboTka y4e6HOro (TeopeTHUeCKoro) Marepraia (KOHCIIeKTa 20 20
JeKIMHA, y4eOHOW TUTepaTyphl
BeimonHeHe HANBHTYaTbHBIX 331aHUH (ITOrOTOBKA 30 30
pedepatoB)
[ToaroToBka K yCTHBIM OIPOCaM W KOHTPOJIBHBIM paboTam 20 20
[ToaroToBka K MpakTUYECKUM 33JJaHUSM, BHIITOJTHEHHUE 19 19
JIOMAIITHETO 3a/IaHuUs
KonTpoJis:
IToaroToBka K ’K3aMeHy 26,7 26,7
O0umas Tpya10eMKOCTh | Yac 144 144
B TOM 4HcJie KOHTAKTHas padoTa 28,3 28,3
3a4. ef 4 4




2.2 CTpykTypa IMCHHUILIHHBI:

Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pasienbl JUCHUIUIMHEL, H3ydaeMbIe BO 2 cemecTpe (05 cmydenmos ODO)

pasn
ela

HanmenoBanmne pa3aciio

KomngectBo yacos

Bcero

AynuropHas
pabora

CaMocTrosTenbHas
pabora

113

JIP

1 2

3

INEE

5

6

7

MaremaTrnueckoe MOAECIMPOBAHUE
(bU3MKO-XMMHUYECKUX MPOLIECCOB

22

4

16

LludpoBoe n3mepuTensHOE
000py10BaHuUE JUIsl MOHUTOPUHIA
OKPYKaIOILEeH Cpebl.
I'paduueckoe nporpaMMHupoBaHue
B cpene NI LabView

22

16

MopaenupoBanue
AIEKTPOXUMHUYECKUX U
KOJUTOMIHBIX CUCTeM. YHCIIeHHbIE
METOABI.

36

28

ITocTpoeHre MHOIrOMEpHBIX
Mozenei. Pemenue cucrem
QG epeHIaIbHbIX ypaBHEHUN B
cpene Comsol Multiphysics

37

29

Hmoeo no oucyunaune:

20

89

2.3 Coaeprxanue pa3aeaoB JUCHUIIHHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

HaunmenoBaunue
paszaena

Conepxanue pasaena

®opma
TEKYIIEro
KOHTPOJIA

2

4

. IMaremaTnueckoe

MOACIIUPOBAHUEC

(I)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX MMponeCcCoOB MepeHOCa. CBs3b C nponeccamu

IPOIIECCOB

3arpsiI3HEHNUS] U OUMCTKH OKPYXKaloe cpeibl.

[IpuHIMITEI MATEMATUYECKOTO MOAECIIUPOBAHUS.
Knaccudukanust pu3nko-XxuMUIECKUX CUCTEM U

YO

. (Lludpposoe

U3MEPUTEITLHOE
o0opyaoBaHue aist
MOHUTOPHHTA

[{udpossle 1 aHanoroBbie MPUOOPHI. YIIpaBiIeHHE
nrudpoBbIMU yeTpoiicTBaMu. [IporpaMMHbIE MaKeTHI,
peau3yIoie MPOCTOi U OBICTPBINA CIIOCOO
COTPSDKEHUS OTJIEITLHOTO 000PYIOBaHUS B

«bnni-
OIpoCH»

OKpY’Karollen
cpensl. ['paduueckoe
IporpaMMHpPOBaHHE
B cpene NI LabView

M3MEPUTEIIbHBIE KOMIUJIEKCHI IIPU OMOIIM KOMIIBIOTEPA.
OCHOBHBIE TPUHITUTIBI TPAPUIECKOTO
nporpamMmmupoBanus. [Toakimouenue muppoBbIX
M3MEpPUTENBHBIX cucTeM K OBM. Peanuzarus
pa3paboTaHHBIX aNTOPUTMOB YIIPABICHUS MPUOOPAMH
yepe3 DBM. OcHOBHBIC MPUHIIHUITBI CO3/IaHUS YI00OHOTO
U TIOHATHOTO uHTepdeiica. CTpyKTypupOBaHUE
(UKCUPYEMBIX TaHHBIX. BBIBOJ JaHHBIX U3 MacCHBa B
rpau4ecKOM BHJE.




3. |[MonenupoBanue MoaenupoBaHre OCHOBHBIX MPOIIECCOB COBpeMeHHOW  |KOHTpobHast
AIIEKTPOXUMHUYECKUX |3eKTpoxumuHu. [locranoBka 3anaun. YucnenHoe pabora
Y KOJUIOUIHBIX pelleHre ypaBHEeHUI MaTeMaTudeckoi Gu3uku npu
cucteM. YncaeHHbIe |IOMOIM COBPEMEHHBIX IPOrPaMMHBIX ITAKETOB Ha
METO/IbI. npumepe MatlLab 2014,

4. |IToctpoenue CrnosxHBIC 3a/1a9M MaTeMaTUIeCKOU (DU3HKH, YO,
MHOT'OMEPHBIX TpeOyroIIue rnepexoia K MHOTOMEPHBIM CHCTEMaM KoHntpoinbHas
mopeneil. Pemenne |nuddepenunansubix ypaBuenuil. [Ipumenenue pabota
CHUCTEM COBPEMEHHOTO IporpaMmmHoro obecneuenuss Comsol 5.0
QG epeHIMaIbHBIX |15 peHIeHUs MHOTOMEPHBIX 3a/1ad.

YpaBHEHUU B cpefie
Comsol Multiphysics
*(YO)-YcrHblil onpoc
2.3.2 3aHATHA CEMUHAPCKOI0 THUIA
N dopma
No HaumenoBanue TemaTuka NpakTUYECKUX 3aHATUN TeKyIIEro
paszena (cemuHapoB)
KOHTPOJIA
1 2 3 4
1.MaTtemaTuyeckoe UucneHHble METO/IBI PEIIEHUS YPAaBHEHUI Pedepar
MoJIeTTUpOoBaHue (PU3UKO- OanmaHca B MPOCTEUIINX CITyYasiX.
XUMHUYECKUX MPOLIECCOB IIporHo3upoBaHue NOBEAEHUS 3KOCUCTEM
IIyTEM MOJIETUPOBAHUSL.
2.|lludppoBoe u3mepurensHoe I'paduueckoe nmporpaMMUpoBaHHUE Ha Pedepar,
o0opynoBaHue ais npumepe NI LabView. [Toakmouenue «bmun-
MOHHUTOPHHIA OKpY>KaroIen M3MEPUTENIbHBIX TPUOOPOB K KOMIIBIOTEPY Onpoc»
cpensl. ['paduueckoe Ha IpUMepe NPETECH3NOHHON CUCTEMBI,
IporpaMmmupoBanue B cpesie NI |BKIIFOYarome HCTOYHUK dJIEKTPUYECKOTO
LabView TOKA U
3.MonenupoBanue YuciieHHOE PEeLIeHHE CUCTEM Kontponbhas
NEKTPOXUMHUUYECKUX U TuddepeHIaIbHbIX YpaBHEHUH. pabota
KOJUIOM/IHBIX CUCTEM. OpnHoMepHbIE MaTEMAaTUYECKUE MOJIENH
YucneHHbIe METOIBI. HECTAIlMOHAPHOI'O IIEPEHOCA B
MeMOpaHHBIX cUCTeMax. MacconepeHoc B
TpexMepHOU MeMOpaHHOM cucTeMe,
COCTOSIIEN U3 MEMOpPAHBI U IBYX
npuseraromux JupGy3MoOHHBIX CIOEB.
4.|[TocTpoeHre MHOTOMEPHBIX MHoroMepHsbI€ 3a7a41 dJEKTPOXUMHH. Kontponbhas
Mozeneil. Pemenue cucrem VY4er conpsyKEHHOr0 MacCcoNepeHoca B pabota
g depeHInaIbHbIX MeMOpaHHOM cucteme. MoaenupoBaHue
ypaBHeHu# B cpeae Comsol AJIEKTPO U IPaBUTALIMOHHON KOHBEKIIUU B
KaHajie 00ecconBaHUs
JIEKTPOAMATIU3HOTO anmapara.

2.3.3 JlaGopaTopHble 3aHATHUS
JlaGopaTopHble 3aHATHS - HE PEIYCMOTPEHBI

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He PeyCMOTPEHBI




2.4 TlepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecnedeHUsl ISl CAMOCTOSATEIbHOI padoThl
00y4YAIIUXCH M0 JUCHHUILINHE (MOYJII0)

[lepeuens yueOHO-METOANYECKOTO OOECIeUeHUs

Ne Bun CPC JUCLUTUTMHBI IO BBITIOJIHEHUIO CAMOCTOSTELHON paboThI
1 2 3
1 [[IpopaboTka yyeOHOTO 1. MemOpanbl U MemOpaHHbIe TexHONOTHH [TekcT] / OTB.
(TeopeTnyeckoro) marepuana  [pex. A. B. Spocnasues. - Mocksa: Hayunsiit mup, 2013. -
2 |BeimonHeHue WHIMBUIYATbHBIX |6] ] c.
3aaHui (OArOTOBKA 2. Kosanenko, A.B. Maremarnyeckoe MOJCIMPOBAHUE
pedeparos) (bu3uKo-xuMU4ecKux mporeccoB B cpeae  Comsol
3 |[loaroroBka K yCTHBIM Multiphysics 5.2 [OnekTpoHHBIN pecypc]: yaeb. mocodue /
OIpOCaM 1 KOHTPOJIbHBIM A.B. KoBanenko, A.M. ¥Y3nenoa, M.X. Yprenos, B.B.
paboram Huxonenko. — Onekrpon. man. — Cankr-IletepOypr:
4 |IloaroroBka K TEKyIEMY Jlanp, 2017. — 228 c¢c. — Pexum pocrymna:
KOHTPOJIO https://e.lanbook.com/book/93695
MeTtoauueckue YKa3aHUS 1o OpraHu3aluu

CaMOCTOSITENTbHON PaOOTHI.

Meroanuueckre yka3zaHUs 110 HaIllMCaHUIO pedeparos.
VYTBepxneHsl kadenapoil GpusmuecKod XMMHHM, TPOTOKOI
Ne 17 01 11.05.2017 r

Metoanyeckue peKOMeHIaluH K OpraHu3aluu

ayTUTOPHON 1 BHEAYTUTOPHOM (CaMOCTOSITENLHO)
paboThI CTYIEHTOB: MeToaAnueckue yka3anus / coct. T.I1
Cropoxenko, T.b. ITounnok, A.B., becniasios, H.B. Jlo3a.
— Kpacnogap: Kyb6anckwuii roc. yu-t, 2018. 89 ¢

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YHUCIIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3710poBbsi (OB3) npenocTasistores
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JIyist i1n ¢ HapyIIeHUsIMH 3PEHUS:

— B MieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEIBLHOTO amnmnapara:

— B I1e4aTHoOM (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.
JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH

s dopmupoBanus npodecCHOHaIbHBIX KOMIIETEHLUH B IMPOLIECCE OCBOEHHUS Kypca
UCTIOJIBb3YeTCsl TEXHOJIOTUS MPO(EeCCHOHATBHO-PAa3BUBAIOIIETO O0YUYEeHHUs, IpeycMaTpUBaroIas
HE TOJBKO TMepeAadyy TEeOpeTUYeCKOro Marepuajla, HO W CTUMYJIMPOBAaHHUE U pa3BUTHE
NPOAYKTHBHBIX MMO3HABATENIbHBIX JACUCTBUI CTYJEHTOB (Ha OCHOBE MCHXOJOTO-MEAarornuecKon
TEOPUHM TO3TAMHOTO (OPMHUPOBAHUS YMCTBEHHBIX ACUCTBUI). sl JWI] C OrpaHUYCHHBIMH
BO3MOXHOCTSIMHM 37I0POBbsl NIPEyCMOTPEHA OpraHu3alys KOHCYJIbTALUN C HCHOJIb30BAHUEM
ANEKTPOHHOMU MOYTHI.
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4. OneHO4YHbIE CPEACTBA sl TEKYIEro KOHTPOJISA YCIIeBAeMOCTH U ITPOMEKYTOYHOM
aTTecTaluu
4.1 ®oHa OLIEHOYHBIX CPEACTB /ISl MPOBeAeHNs TeKYyIleH aTTecTaluu

Bomnpocsl 11t ycTHOro onpoca no reme «MaremaTnyeckoe MoaeJIMpoOBaHue (PU3UKO-
XHMHYECKHX MPOIecCOB»

1. Kakne ocHOBHBIE MPUHIUIBI MaTEMAaTUYECKOTO MOJAEIHPOBAHUS CYIIECTBYIOT B
HacTosIIee BpemMs?

2. Ha xakue oCHOBHBIE TPYMNIIbI AETATCSA (PU3UKO-XUMHUYECKUE CUCTEMBI M TPOLIECCHI
nepenoca?

3. Kakue OCHOBHBIE 3aKOHBI COXPAHEHHS HCIOJb3YIOTCSA NPH ONUCAHUM (PU3UKO-
XUMHUYECKHUX CUCTEM?

4. K kakum cucremMam MokeT ObITh IPUMEHEHO ypaBHEHHME OajaHca KOJIMYeCTBa
NBIDKEHUA?

5. Kakue npornecco! onuceiBaet ypaBHenue Hepuera-ITnanka?

6.  Uto u3yyaer TepMOJMHAMHUKA HEPAaBHOBECHBIX MPOLIECCOB?

7. Kaxkue ko3¢ dunmentsr cogepxut ypaBHenne Kegem-Kavanbckoro?

HepequL YaCTH KOMIICTCHIHH, ITIPOBEPSACMBIX OLICHOYHLIM CPCIACTBOM! OK-5

Bonpocs! 1151 yeTHOTro onpoca no teme «IlocTpoeHue MHOTOMEPHBIX Mo/1eJIeid.
Pemienue cucrem nuddepeHunanbHbIX ypaBHeHui B cpeae Comsol»
1. OmnummTe TEeXHOJIOTHUHU TpadUuecKoro nporpaMmMupoBanus. [ eHepupoBaHue CUTHAA
Y 3aIKCh MOJYYCHHBIX JIaHHBIX.
2. Onumurte TOAKIIOYCHHE TU(MPOBBIX YCTPONCTB K KOMIIBIOTEPY HA TIpHUMEpe
UCTOYHHKA TOKA, BOJIBTMETPA U aMIIEpPMETpA.
OcHosnble npuHLUIE paboTel B Comsol Multiphysics.
UeM oTiiMyaeTcst AJCKTPOKOHBEKIIHS OT TPABUTANIMOHHON KOHBEKIIAN ?
Onummure OCHOBHBIE JTambl PEIIEHUs JBYMEPHON KOHBEKTUBHO-AU(P(PY3MOHHOM
MO/IEIH.

ok ow

[TepedeHb yacTH KOMIETEHILIUMH, TPOBEPAEMBIX OLIEHOUYHbIM cpeacTBom: ITK-11

Kpurepun oneHuBaHus yCTHOTO onpoca

OneHka «OTJHYHO» CTaBUTCS, €CIIM CTYJEHT MOJHO M3JaraeT marepuai (OTBedaeT Ha
BOIPOC), JA€T NPAaBWIBHOE OMNPEJECICHWE OCHOBHBIX MOHSATHUN; OOHapyXHBaeT MOHUMaHHE
MaTepHaia, MOXeT 00OCHOBATh CBOM CYX/IEHUS, IPUMEHUTh 3HaHMs Ha NMpaKTHUKE, IPUBECTH
HEeoOXOIUMbIE NpPHUMEpPhl HE TOJIBKO M3 Yy4eOHHMKA, HO M CaMOCTOSITEIbHO COCTaBJICHHBIE;
U3JIaraeT MaTepuall IOCJIENOBATEIbHO W NPAaBUIBHO C TOYKU 3PEHUS HOPM JIMTEPATypHOTO
A3BIKA.

Onenka «X0pomIo» CTaBUTCS, €CIIM CTYAEHT JAacT OTBET, YJOBIIETBOPSIOIIMM TEM K€
TpeOOBaHUSAM, YTO U JJISl OLUEHKU «OTJIWYHO», HO JOMycKaeT 1—2 omuOKH, KOTOphIE caM XKe
UCTIpaBIIET, U 1—2 HejoueTa B MOCIEI0BATEILHOCTH U SI3bIKOBOM O(OPMIIEHHH U3JIaraeMoro.

OneHka «y/l0BJIETBOPUTEJIBHO» CTAaBUTCS, €CIIM CTYACHT OOHapyXUBaeT 3HaHUE U
IIOHMMAHUE OCHOBHBIX IIOJIO)KEHUH MJAHHOM TEMbI, HOT M3JIaraeT MaTepuall HEMOJHO U
JIOTTYCKaeT HETOYHOCTH B ONPENECIICHWH NOHATUH Wid (OPMYJIUPOBKE IMpaBUJ; HE yMEET
JIOCTaTOYHO TITYyOOKO U JI0Ka3aTeIbHO 00OCHOBATH CBOU CYXKICHHUS U MPUBECTH CBOU MTPUMEPHI;
u3JlaraeT Marepuall HEMoCJEeJI0BaTeNbHO M JOMYCKaeT OMIMOKH B SI3bIKOBOM O(GOpPMIEHHU
U3JIaraeMoro.

OneHka «HeyI0BJEeTBOPHUTEIbLHO» CTaBUTCS, €CIM CTYIAEHT OOHAapyKHUBAaeT HE3HAaHUE
OonblIel YacTH COOTBETCTBYIOLIETO BOINPOCA, JIOMYCKaeT OIIMOKH B (OPMYIHPOBKE
onpeseNieHul U MpaBWI, MCKaXKaloIllhe UX CMBICH, OECHOpSIOYHO M HEYBEPEHHO H3Jaraer
Matepuan. OueHka «2» OTMEYaeT TaKhue HEJOCTAaTKU B IOATOTOBKE, KOTOPBIE SBIISIOTCS
CEPBE3HBIM IPEMATCTBUEM K YCIIEITHOMY OBJIAZICHUIO TOCIEAYIOIIUM MAaTEPUAIIOM.



Pedeparsl no Teme «MareMaTuyeckoe MOAeTHPOBaHUE (PU3MKO-XUMHUYECKHX
MpoLeccoB»

1.  IlpuHUIMITEI MATEMAaTHYECKOTO MOICIHPOBAHUS

2 Knaccudukarnus Gru3nko-XxMMHYECKIX CHCTEM H MIPOILIECCOB IEpeHoca

3 TepMoarHAMUKa HEPAaBHOBECHBIX MPOLIECCOB

4,  Pemenue oTHOMEPHOM 3aa4u HeCTalIMOHAPHOU U dy3un.

S) [ToctanoBka W pemieHue JIByMEpHOH MU PY3MOHHOH  CTAMOHAPHOW U

HECTallMOHAPHOW 33/1a4M Ha IPUMepPe MHOTOCIOHHON MEMOPaHHON CHCTEMBI.

6. Pemenne KOHBEKTUBHO-AM(DPY3MOHHON 3a7adyu C YYETOM TPaBUTAIIMOHHOMN
KOHBEKIIUH.

7.  Pewenue CHUCTEMBI YpaBHEHUU Hepncra-Ilnanka-Ilyaccona. Yyer
IPOCTPAHCTBEHHOTO 3apsija.

HepequL YaCTHU KOMIICTCHIWH, ITIPOBEPSACMBIX OLICHOYHBIM CPCACTBOM: OK-5

Pedepatnl no teme «ludpoBoe n3mepurteibHoe 0600pya0BaHue 151 MOHUTOPUHIA
okpy:kawiuei cpennl. 'paduyeckoe nporpammupoBanue B cpeae NI LabView»

1. [TpuHIUTIBI TPaQUUECKOTO TPOTPAMMHUPOBAHHSL.

2 CaoiictBa CASE-cTpykTyp.

3. Cnoco0Obl co3manusi MaccuBOB B cpene LabView.

4 Texnonorust VISA. Uro npexacrasisiet u3 cedst. OCHOBHbIE TPUHIUIIBI PAOOTHL.

[Tepedenp yacTi KOMIETEHIIUH, TPOBEPSIEMBIX OLEHOYHBIM cpeactBoM: OK-3

Kpurepun ouenuBanus pedgeparon

OneHka «OTJIMYHO» — BBINOJIHEHbI BCe TpeOOBAHUS K HAMCAHUIO U 3aIlUTe pedepaTa:
o0o3HayeHa npobiema U 00OCHOBAaHA €€ aKTYyalbHOCTh, CAETaH KPAaTKUN aHAINU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha paccMaTpHUBaEMyI0 MpOOJeMy M JIOTMYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
copMyJIMpOBaHbl BBIBOJABI, TE€Ma pACKpbITA IOJHOCTBHIO, BbIAEpKAH 00BEM, COOIIOICHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIJICHHIO, JaHbl MNPAaBUIbHBIE OTBETHl Ha JOMOJIHUTENbHBIE
BOIIPOCBHI.

OneHka «Xopouo» — OCHOBHbIE TpeOOBaHUs K pedepary U ero 3aliuTe BHIIOIHEHBI, HO
IIPU ATOM JIOMYIIEHbl HEJOUEThl. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUM MaTepuaa;
OTCYTCTBYET JIOTHUECKasi IOCIIe0BATENIbHOCTh B CYX/IEHUSAX; HE BbIJIEpkaH o0beM pedepara;
UMEIOTCSl yNyHIeHHsT B O(QOpPMIIEHHWHU; Ha JOIMOJIHUTENbHbIE BOMPOCHl HpPHU 3allUTe JdaHbl
HETIOJIHBIE OTBETHI.

OneHka «yI0OBJETBOPHUTEJIBbHO» — UMEIOTCA CYIIECTBEHHbIE OTCTYIUIEHHUS OT
TpeboBaHui K pedepupoBaHuio. B uyacTHOCTH, Tema OCBelIEHA JHUIb YAaCTUYHO; JIOMYIIEHBI
dakTryeckue OomuOKN B COAEpKaHUU pedepara Uil MPHU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCHI;
BO BpEMs 3aLUThI OTCYTCTBYET BBIBO/.

OneHka «HeyI0BJIEeTBOPUTEIbHO» — TeMa pedepaTa HE pacKkpbiTa, OOHApy>KUBaeTCs
CYIIECTBEHHOE HETIOHMMAaHUE MPOOIJIEMBI.

Kpurepun nuddepenuupoBanHoii oueHku pedepara

Kpurepuu onenku MaxkcuMasbHas OlleHKa B Oaymax
JIOTUYIHOCTD W3JI0KCHHS 3

PackpbiTre TeMbl 3

Hcnonp30BaHne MIHPOKOW HH(POPMAIIMOHHON | 3

0a3bl

Hanuune coOCTBEHHBIX BBIBOAOB, 0000IIeHUH, | 3
KPUTHYECKOTO aHAJIN3a

CobmnroieHne npaBuil IIUTHPOBAHUS 2

[TpaBuIBEHOCTH O OPMITCHUS 1
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\ Hroro:

13-15 6annoB — OTIIMYHO

10-12 6annoB — XopoIio

8-9 6amioB - y10BIETBOPUTEIHHO
0 6ayUTOB — HEYIOBJICTBOPUTEIIEHO

Bonpochl 11 MMCbMEHHOT0 onpoca («OJUI-0MpPoca») HA MPAKTHYECKOM 3aHATHM
no teme «lludpoBoe u3mepurTenbHOEe 000pyIOBaHHE [JJsi MOHUTOPUHIA OKPY:Kaloei
cpenbl. I'padpnueckoe nporpammupoBanue B cpene NI LabView»

N =

CoNOR~W

11.

12.
13.
14.
15.
16.
17.

18.

19.
20.

21.
22.

23.

KakoBbI OCHOBHBIE IPUHIUITBI TPA(YUIECKOTO MPOTPAMMHUPOBAHNS?

Kakum o0pa3zom ocyliecTBisieTcsi W3MEHEHHE U peJaKkTUPOBAHUE CBOMCTB
rpadu4ecKuX 3JIEMEHTOB YIIPaBICHUE U MHIUKAIIUH?

Yro B cedst BkimtouaroT nukisl While-Do u For-Loop?

Kakumu coiictBamu o0nanator CASE-cTpyKTypbI?

UYro B ceds BKIIIOYAET TpaduuecKuii 3nemMenT ynpasienus "Kuomnka"?

Kak nepeiitu B penaktop ¢hopMyi1, IpOCMOTPETH KOJI TPOrpaMMbI?

KakoB anroputm HamucaHus IporpamMmbl?

KakoBbI OCHOBHBIE ()YHKIIUH MTOATIPOrpamMm?

Kakum o0pa3om ocyiecTBisieTcs co3qaHue, U3MEHEHHE CBOMCTB MOIPOrPaMMBl,
a TaK)Ke ee COXpaHeHUe B cocTaBe OMOIMOTeKH?

Kakum o0pa3zom ocymiecTBiseTcs: pUBA3Ka CO3JaHHON MOANIPOrpaMMbl B JPYTUX
MPUIIOKEHUAX ?

KakoBbl ocHOBHBIE YHKIIMM CTPYKTYpPBI “TIOCIE0OBATEIBHOCTD”, €€ CBONCTBA U
Ha3HaveHue?

Kakue criocoObl Co31aHusi MACCHBOB CYIIECTBYIOT B cpeze LabView?

Kaxue ocHoBHBIE (GyHKIIMU /17151 pabOTHI C MACCUBAMU CYILIECTBYIOT?

KakoBo ocHOBHOE cBOMCTBO noaumopduzma?

Uro Takoe kiactepsi?

UYrto Takoe CTPOKOBBIE IIEpEeMEHHBIC, PYHKIIUU MPEOOpa3OBaHUS?

Kakne ¢pyHKunu MOryT OBITH MCIIOJIB30BaHbI JJIS T€HEpAllMi CUTHAJIOB U 3alMCU
WX B MAaCCHUBBI, CTPOKH?

Kakne QyHKIUM HMCTONB3YIOTCS A BHU3YaJM3allMU JAHHBIX, COXPAaHEHHBIX B
¢aitne?

Urto Takoe mocienoBaTeabHbIN TOpPT?

KakuMm cmoco6oM BO3MOXKHO OCYILECTBJICHHE MOJKIIOYEHUS HCTOYHMKA TOKa
yepe3 COM nopt?

Uro u3 ceds npeacrapusieT TexHonorus VISA?

C nomonipr0 Kakux MHCTPYMEHTOB BO3MOJKHO IMOIKIHOYEHHE H3MEPUTEIBLHOTO
pubdopa K KOMIbIOTEpy?

Kakne ¢yHKIMM HCHONB3YIOTCS AN OTHPABKM KOMAaHJI M IPH CUYUTHIBAHUU
naHHBIX ¢ pubopoB (Ha mpumepe AGILENT 34401)?

[Tepeuenp yacTH KOMIETEHIIUH, TPOBEPSIEMBIX OLEHOYHBIM cpeacTBoM: OK-3
Kpurepun oueHMBaHUsA MUCBMEHHOI0 ONpoca («OJHI-0IPoca») HA MPAKTHYECKOM
3aHATHH
IIxajia OeHUBAHUA:
«OTJAMYHO» - BONPOC PACKPHIT MOJHOCTHIO, TOYHO 0OO03HAUYEHBI OCHOBHbIE MOHATHUS U
XapaKTEPUCTUKH I10 TEME.
«Xopomo» - BONPOC PACKPBIT, OAHAKO HET IMOJHOIO ONHUCAaHHs BCEX HEOOXOIMMBIX

DJICMCHTOB.

«Y10BJIETBOPHUTEIBHO» - BOIIPOC PACKPHIT HE IMOJIHO, IPUCYTCTBYIOT TpyObIe OLINOKH,
OJITHAKO €CTh HEKOTOPOE NOHMMAaHHUE PACKPBIBAEMBIX TTOHATHH.
«HeynoB/1eTBOPHUTEJIBHO» - OTBET HAa BOIPOC OTCYTCTBYET UJIH B LIEJIOM HE BEPEH.
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Konrtpoabnasi paGora Nel- mo Teme «MopennpoBaHue 3JIeKTPOXHMHYECKHX H
KOJUIOMIHBIX ccTeM. UHC/IeHHbIe MeTOIbD»
Bapuant Nel
1. [TakeT OPUKIAAHBIX [POTpAMM Ui YHCICHHOTO  PEHICHHS  CHCTEM
nuddepenimanbabix ypasuenuit COMSOL Multiphysics: naBuratop mojeneii, OCHOBHBIE THITBI
pelraemMbIX 3ajad.
2. IMopsimok penienus 3amad B cpeae Comsol: BIOOp THIA 3amavd, pa3MEpHOCTH,
OIpe/IeTICHUE TEOMETPHHU.
Bapuant Ne2
1. TlocraHoBKa OJHOMEPHO# 3amaun UG dy3un B yCIOBUAX HATOKEHHOTO HICKTPHUECKOTO
HOJISI C YUETOM 3JIEKTPOHEHTPAIbHOCTH PACTBOPA.
2. OmnpenencHue HAYadbHBIX W TPAHHYHBIX YCIOBHM, BBIOOP ONTHMAIBHOTO pPa3OHUCHHUsS
CETKH.

[TepedyeHp yacT KOMIETEHITMH, IPOBEpsieMbIX olleHOYHbIM cpeacTBoM: ITK-10, OITK-5

KonrpoabHasa padora Ne2- mo Tteme «IlocTpoeHHe MHOrOMepHbIX MoJeJIei.
Pemienue cucrem nuddepeHunanbHbIX ypaBHeHui B cpeae Comsol»

Bapuant Nel

1. ITocranoBka nBymepHOM aM(PY3MOHHON CTAaMOHAPHOM M HECTallMOHAPHOU
3a/1a4¥ Ha IPUMEpPE MHOTOCTIOWHON MEMOpPaHHOW CHCTEMEI.

2. JIBymMepHasi KOHBEKTUBHO-TU(Hy3HOHHAST MOJIEIb.

Bapuant Ne2

1. [loctpoenne aByMepHOW  MHOTroOCiOWHOW auddy3noHHOW Momenu s
MeMOPaHHOM CUCTEMBI JUI T€TePOreHHON MEeMOpPAHBI.

2. DJNEeKTPOKOHBEKLUS, TpaBUTALMOHHAs KoHBeKuus. IlocTaHoBka JBYyMepHOIl
3a/1a4H.

[lepeuenp yacTu KOMIETEHIINU, IPOBEPSIEMbIX OlleHOUHBIM cpencTBoM: ITK-11

Kpurtepuu onieHuBaHus KOHTPOJIBHBIX padoT

OneHka «OTJMYHO» BBICTABIISETCS, €CIU CTYJEHT BBIIOIHMI paboTy Oe3 OommuboK M
HEJIOYETOB, JIOIYCTHJI He 00JIee OJJHOTO HeloueTa.

OneHka «X0pouo», €ciii CTYACHT BBIMOJHWI paboTy MOJIHOCTHIO, HO JOMYCTHI B HeEil
He Oosiee 0/1HOI HerpyOOi OMIMOKK M OJHOTO HEAO0YeTa, WK He Oosiee TBYX HEeA0UYETOB.

OneHka «yI0BJIETBOPUTEILHO», €CIIM CTYACHT NPAaBWIBHO BBIIIOJHUI HE MeEHee
HOJIOBHHBI pabOTHI WM JONMYCTHII He Oosiee IBYX TpyObIX OIMIMOOK, UM He Oojiee 0HOM rpyooit
Y OJIHOM HerpyOoi OIMOKK M OJHOTO HeJo4YeTa, WM He 0ojiee JABYX-TpeX HErpyObIX OLIMOOK,
WIA OJHOW Herpyooill omuOKM M TpeX HEAOYETOB, WIM IMpPH OTCYTCTBUU OLIMOOK, HO NpH
HAJIMYUU YEThIpeX-MATH HEJOYETOB, IJIOXO 3HAET TEKCT NMPOU3BENIEHUs, JIOMYCKAeT UCKaKEeHUe
¢bakToB.

OneHka «HeyI0BJIeTBOPUTEIbHO», €CIH CTYJEHT JOMYCTHJ 4YHCIO OLIMOOK U
HEJIOYETOB, MPEBOCXOASIIEe HOPMY, IPA KOTOPOW MOKET OBITh BBHICTABIIEHA OLEHKA «3», WU
€CITM TIPABWJIBHO BBITIOJHUJ MEHEE MTOJIOBHHBI paOOTHI.

4.2 ®oH/ OLIEHOYHBIX CPEACTB /IS MPOBeeHNs MPOMEKYTOUHOMH aTTeCTAIMH

Bonpocsl k 3xk3ameny:

1. Kakne oCcHOBHbBIE MPUHIMITBI MAaTEMATHYECKOTO MOJEIMPOBAHUS CYIIECTBYIOT B
HACTOsIIIee BpeMs?

2. Ha xakmne ocHOBHBIE T'pyHIibl ACIATCA (i)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie CHUCTEMBI U ITPOLECCHI
nepeHoca?

3. Kakue oCHOBHBIE 3aKOHBI COXpPAHEHHUS HCIIOJIB3YIOTCA MPU OMUCAHUU (PUUKO-

XUMHUYECKUX CUCTEM?
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e

K kakum cuctemam MokeT ObITh NPHUMEHEHO ypaBHEHHE OanaHca KOJIWYECTBA
JBYKCHUA?

Kaxkwue npouieccel onuceiBaeT ypaBHenue Hepucra-Ilnanka?

Uto U3yyaeT TepMOJMHAMUKA HEPABHOBECHBIX MPOIIECCOB?

Kaxkue koaddurmentsr cogepkut ypaBaenue Kenem-Kavanbckoro?

CoNoO

17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.
40.

KaxoBbl OCHOBHBIE TPUHIIMIIBI TPadUUECKOr0 MPOrpaMMUPOBAHUSA?

Kakum 00pa3oM oCyIIecTBIS€TCS HM3MEHEHHWE U PEIaKTHUPOBAHUE CBOMCTB
rpadUyecKuX 3JIEMEHTOB yIpaBiIeHUE U UHAUKAIH?

Yro B cedst BkimtouaroT nukisl While-Do u For-Loop?

Kakuwmu cBoiictBamu ob6nanaor CASE-cTpykTypb?

Uro B cebs BKiIrOYaeT rpaduueckuii 3neMeHT ynpasienus "Kaomka"?

Kak nepelitTi B penaktop Gpopmyii, IpOCMOTPETh KO MPOrpaMMBbI?

KaxoB anroputm HamucaHusi mporpamMmmbl?

KaxoBbl ocHOBHBIE (DYHKLIMK TOAIPOrpaMmm?

Kakum 00pa3oM ocyImecTBIIsIeTCs CO3/JaHNne, H3MEHEHUE CBOMCTB IMOANPOTPaMMBI,
a TaKKe ee COXpaHeHue B cocTaBe oubamorexku?

Kakum 00pa3zom ocyliecTBiseTcsl MpUBsA3Ka CO3JaHHON MOANPOrpaMMBbI B IPYTUX
MIPUIOKEHUSAX ?

KaxoBbl ocHOBHbBIE (DYHKIIMU CTPYKTYpHI “TOCIEI0BATEIBHOCTh , €€ CBOICTBA U
HazHaueHue?

Kakue criocoObl co31aHusi MACCHBOB CYIIECTBYIOT B cpesie LabView?

Kakue ocHoBHBIE QYHKITNH J171s1 pabOTHI ¢ MACCUBAMU CYIIECTBYIOT?

KakoBo ocHoBHOE cBOMCTBO nosiuMopduszma?

Uro Takoe KiacTepbl?

Urto Takoe CTPOKOBEIC IEPEMEHHBIC, PYHKIIMH MTPEoOpa3oBaHUs?

Kakne ¢pyHKnmy MOryT OBITH MCIIONB30BaHBI JJIsi T€HEPAIIMH CUTHAIOB M 3aIUCH
WX B MAacCHUBBI, CTPOKH?

Kakue ¢GyHKIUM HCMONB3YIOTCA IS BU3YyalM3allMd JaHHBIX, COXPAaHEHHBIX B
¢aitne?

Urto Takoe mocienoBaTeabHbIN TOpPT?

Kakum crocoboM BO3MOXKHO OCYILIECTBICHHE MOJKIIOYEHHS] HCTOYHUKA TOKa
yepe3 COM nopt?

Urto u3 cebs nmpencrasisieT TexHomorus VISA?

C nomomnipr0 Kakux MHCTPYMEHTOB BO3MOYKHO MOJKIIIOUEHHE HU3MEPUTEIBHOIO
npubopa K KOMIbOTepy?

Kakue ¢yHKIUM HMCHONB3YIOTCS A OTHPAaBKM KOMaHA U IPH CUUTHIBAHUH
naHHbIX ¢ pubopoB (Ha mpumepe AGILENT 34401)?

KakoBo oOcCHOBHOE Ha3HaueHHe IMakeTa MpHUKIagHbIXx nporpamm COMSOL
Multiphysics?

Uro Takoe HAaBUraTop MOJIENEH M KAKOBBI OCHOBHBIE THIIBI pELIAEMbIX 3adad
MakeToM npukiaanbix nporpaMm COMSOL Multiphysics?

KakoB mopsimok pemenust 3amad B cpeae Comsol, BeIOOp THma 3anaud,
pa3MepHOCTH, OIIPEEICHHE TEOMETPUH?

B yem 3axirodaercss mocTaHOBKAa OJHOMEpPHOM 3amaun AUQPGY3UU B YCIOBHUAX
HAJIO’KEHHOT'0 AJIEKTPUYECKOT0 TIOJISI ¢ YIETOM 3JIEKTPOHEUTPATBHOCTH pacTBOpa?
Kakum o0Opa3om ocyiiecTBisieTcsl ONpeesieHne HavyalbHbIX W TPAHUYHBIX
YCJIOBHH, BEIOOP ONMTUMAIBLHOTO Pa30MEHUsT CETKH?

B uem 3akirodaercss mocTaHoBKa JABYMEpHOH anddy3MoHHON cTalMOHapHOW U
HeCTallMOHAPHOM 3a7a4u Ha IPUMEPE MHOTOCIIONHON MEMOPaHHOM CUCTEMBI?
Yro onuchIBaeT AByMEpHasi KOHBEKTUBHO-TU(DY3MOHHAS MOJIENb?

B uem 3axmouaercs NMOCTpOCHHE IBYMEPHOHM MHOTOCIOWHOW nu(dy3noHHON
MOJICIIH JIJIs MEMOPAaHHOW CHCTEMBI JJI TeTEPOreHHON MeMOpaHbI?

Yro Takoe 31EeKTPOKOHBEKIINA?

Uto Takoe rpaBUTAIIMOHHAS KOHBEKIIUS?
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4.2.2 Ilpumep 3K3aMeHAIIHOHHBIX OUJIETOB

denepajbHOE TOCYAAPCTBEHHOE 00pa30BaTeibHOE YUpPexKIeHue
BbICIIET0 00Pa30BaAHUA
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
Texnocdepnast 6€30MacHOCTh
be3zonacHOCTh TEXHOTOTHYECKUX MPOLIECCOB U ITPOU3BOICTB
Kadenpa puznueckoit xumun
Jucuumimna «IlakeTsl NPUKIATHBIX NIPOrpaMMm B cepe MOHUTOPUHTA U KOHTPOJIA
0e30macHOCTI
JK3aMeHANMOHHBbIN OmiteT Ne 10
1. Kakwue nporecchol onuchiBaeT ypaBHenue Hepucra-ITnanka?
2. Yto Takoe rpaBUTAIIMOHHAS KOHBEKIIHS?
3aBenyromuii kageapoit B.U. 3a00moukuii

Kpurtepuu olieHKH 10 MPOMe:KyTOYHOI aTTecTannu B opMe IK3aMeHa.

- OueHkM «OTJMYHO» 3aCITy)KMBAeT CTYACHT, OOHApPYXHMBIIHI BCECTOPOHHEE,
CHUCTEMaTHUYEeCKOe U IITy00oKOoe 3HAaHUE TPOrPaMMHOTO MaTepHalia, yMEHHUe CBOOOHO BBIMOIHATh
3amanus, npenycmorpeHsbie PIIJ[, ycBOMBLIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIbHOU
JIMTEpPATypoil, pEeKOMEHI0BaHHOM mporpammoi. Kak npaBuiio, oljeHKa «OTIMYHOY BBICTABIISECTCS
CTyJEHTaM, YCBOMBIIHM B3aUMOCBSI3b OCHOBHBIX MOHSITHA JUCHUUIUIMHBI IJi1 MpuoOpeTaeMoit
npodeccuu, TPOSBHUBIIMM TBOPYECKHE CIOCOOHOCTH B TOHWMAHHWH, W3JIOKCHHH U
MCIOJIb30BaHUHU y4eOHOTO MaTepuana;

— OLEeHKHN «XOpouIo» 3acCiIyXUBAaeT CTYIEHT, OOHApYXHUBIIUN TIIOJHOE 3HAHUE
IIPOTPaMMHOI'0 MaTepHUaa, YCIEIIHO BBIMOJHIOMNMN TPEIyCMOTPEHHBIE B IPOTpaMMe 3aJaHus,
YCBOHMBIIMM OCHOBHYIO JIMTE€pPATypy, PEKOMEHJIOBAHHYIO B mporpamme. Kak mpaBuio, oleHka
«XOpOILIO» BBICTABIISETCA CTYIAEHTAM, IOKa3aBIUMM CHCTEMAaTHUYECKUW XapakTep 3HAHUU IO
JTUCIUIIIIMHE U CHOCOOHBIM K HMX CaMOCTOATEILHOMY TOTIOJHEHHUIO W OOHOBJICHHIO B XOJI€
JanpHeimel yueoHoi paboTsl M poecCHOHATTBHOM e TeIbHOCTH;

— OleHKH «YJAOBJIETBOPUTEJIbHO» 3aCIIy)KUBaeT CTYIEHT, OOHApYKUBIIUN 3HAHUE
OCHOBHOTO TPOTpaMMHOr0 Marepuaia B 00BbEME, HEOOXOAMMOM MAMisi AalbHelmei yuéOwl u
npeacrosmed paboTel 1O  Tpodeccuu, CHpaBISIOMIMNCS €  BBIMOJHEHHWEM  3aJlaHUH,
MIPEAYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOW, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBwio, OIEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBILMM IOTPEIIHOCTH HENPUHLMIIMAIBHOIO XapakTepa B OTBETE Ha JK3aMEHE WU INpU
BBITTOJTHCHUH YK3aMEHAIIMOHHBIX 3aJaHMIL,

— OuneHka «HEYI0BJIETBOPUTEIbHO» BBICTABISIETCS CTYACHTY, OOHApYKUBIIEMY
nmpoOenbl B 3HAHUSIX OCHOBHOTO MPOTPAMMHOTO Marepuaia, AOMYCTUBIIEMY MPUHIUIHATHHBIC
OIMMOKKA B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3amanuii. Kak mpaBuio, oIeHKa
«HEYJIOBJIECTBOPUTEIHHO» CTABUTCS CTYICHTAM, KOTOPHIE HE MOTYT MPOJODKUTH OOYUCHHUE WITH
NPUCTYNHUTh K TPO(GECCHOHATBHON AEATEeIHbHOCTH MO0 OKOHYAHWU By3a 0€3 JOMOIHUTEIHHBIX
3aHSATHUI MO COOTBETCTBYIOIIECH NUCIUTLIINHE.

OueHouHble cpencTBa Uil MHBAJIUAOB M JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— TpuU HEOOXOJUMOCTH HWHBAIHMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBbs MPEAOCTABISAETCS AOMOJHUTEIIBHOE BPEMS JIJIsl MOJTOTOBKH OTBETA HA DK3aMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHHUS HHBAIUOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBbSI MPEyCMATPUBAETCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3M C UX HHIUBUIYaTHbHBIMA OCOOCHHOCTSIMU;
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— IIpU HEOOXOAMMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAINAOB TMPOIEIypa OLEHUBAHUS pPE3YyNbTaTOB OOYYeHHS IO JAWUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHUS WHBAIMIOB U JIMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TIepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA

o0yJaromuxcs.

5. IlepeyeHb OCHOBHOWM M /IONOJHUTEJIbHOH y4eOHOMH JUTepPaTypbl, HEOOXOAUMON A5
OCBOCHUS IMCUMILUINHBI (MOYJIs1)

5.1 OcHoBHasi JIuTepaTypa:
1. MemOpanbl 1 MeMOpaHHbIe TexHoJIoruH [ Tekct] / oTB. pen. A. b. SIpocnaBies. - MockBa
: Hayunsriii mup, 2013. - 611 c.

2. Kosanenko, A.B. Maremarndeckoe MOIeTUPOBaHNE (GU3UKO-XMMHYECKUX TTPOIIECCOB B
cpene Comsol Multiphysics 5.2 [DnexktponHslii pecypc] : yueb. mocodue / A.B. KoBanenko,
A.M. V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — OnextpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2017. — 228 c. — Pexwum nocryna: https://e.lanbook.com/book/93695

5.2 JlomosIHUTeJBHAS JIUTEpPaTypa:

1. Tlopmnues, C.B. KommbloTepHoe MoaenupoBaHue (U3NYECKUX IPOLECCOB B IAKETE
MATLAB. + CD [OnexTtpoHHBIi pecypc] : yued. mocoOue — DnekTpoH. fgaH. — CaHKT-
[MerepOypr : Jlaub, 2011. — 736 ¢. — Pexwum noctymna: https://e.lanbook.com/book/650

2. Haan, B.M. Maremarnyeckue MOJENM U YUCIEHHBIE METOJABI B 3aJadyax 3KOJOTHYECKOTO
MOHMTOpHHTa aTMochepsl [DnekTpoHHbI pecype] : MoHorpadus / B.W. Haan, 1.3. Haan. —
OnekTpoH. aAaH. — MockBa : ®wsmamiur, 2009. — 327 c. — Pexum jgocryna:
https://e.lanbook.com/book/2268

3. MockButuHa, O.A. COOpHUK NMPUMEPOB M 3aJa4 MO MPOrPaMMHUPOBAHUIO [DIEKTPOHHBIH
pecypc] : yaueonoe mocodue / O.A. Mocksutuna, B.C. HoBuukos, A.H. [1butbkuH. — DneKTpoH.
naH. — MockBa : lopsuas nunus-Tenexom, 2014, — 245 c. — Pexum noctymna:
https://e.lanbook.com/book/64090

5.3. llepuoguyeckue u3IaHus:
. A.b. fIpocnasues, B.B. Hukonenko, MoHooOMeHHbIE MEMOpaHHbBIE MaTepHAIIb:
CBOMCTBa, MOAM(UKAIUS U IPAKTUIECKOE IPUMEHEHHE, 0030p. Poccuiickne HaHO-TEXHOJIOTHH,
2009, T.4, Ne3-4, C. 33-53
. V.V. Nikonenko, N.D. Pismenskaya, E.l. 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.
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https://e.lanbook.com/book/650
https://e.lanbook.com/book/2268
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6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CceTH
«/HTEpHET», B TOM 4YHCJe COBpeMeHHble MNpodeccHOHANbHbIE 0a3bl [TaHHBIX U
HH(pOpPMANlMOHHBbIE CINPABOYHbIE CHCTEMbl, HEO0XOAUMBbIE /IJsi OCBOEHHMS JUCIHUIIMHBI
(MmomyJs).

1. CnpaBouHo-nipaBoBas cuctema «Kouncysnprant [Lmrocy http://www.consultant.ru
2. TlopTayt oTKpBITBHIX JaHHBIX Poccuiickort deneparuu https://data.gov.ru
3. baza OTKpBHITBIX JaHHBIX MHUHHCTEpCTBA TpyJa M COUMAIbHOW 3amuTel P®D
https://rosmintrud.ru/opendata
baza nannbix Hayunoii anekrponnbiii Onomuorexku eLIBRARY.RU https://elibrary.ru/
5. baza panHbIX BcepoccHiickOro HHCTUTYTa HAydyHOHM W TEXHHUYECKOW WHMOpManuu
(BUHUTU) PAH http://www2.viniti.ru/
6. ba3bl maHHBIX B cdepe MHTEUIEKTyaJlbHOM COOCTBEHHOCTH, BKIJIIOYas MaTEHTHbIE Oa3bl
JaHHBIX WWW.rusnano.com
7. ba3bl NaHHBIX W aHATUTHYECKHE MyONUKaluu «YHUBEpPCUTETCKas HHQPOpMAIMOHHAs
cucrema POCCHSI» https://uisrussia.msu.ru/
8. ®enepanbHass  rocyaapcTBeHHas — uHopMmanuoHHas — cuctema  «HanumonanbHas
aieKTpoHHas oubmuorexkay https://H36.pd
9. baza maHHBIX TpodecCHOHATIBHBIX CTaHAAPTOB MUHHCTEPCTBA TpyJda U COLUAIBHON

&

3aIUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
10. Basm JAHHBIX MuHuncrepcTBa 3KOHOMHUYECKOI'0 pa3sBUTUA P®

http://www.economy.gov.ru

11. Enmnuas 6a3a rocroB PO - http://gostexpert.ru/

12. Pecypcel mo tepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

13. Nudopmanmonno-npaBoBasi cuctema «l'apant» [DnexTpoHHbIl pecypc] — Pexum
nocryma: http://garant.ru/

14. DnexTpoHHO-OMOMHOTEYHAs cucTeMa «KoHcynpraHT cryaeHTay Www.studmedlib.ru

15. Scopus - MYJIbTUIUCIUIUINHAPHAS pedepatuBHas 6a3a JTAHHBIX
https://www.scopus.com/

16. Komnekumst >kypHasioB  m3martenbctBa  Elsevier Ha  moprane  ScienceDirect
https://www.sciencedirect.com/

17. Poccuiickas memOpaHHas ceTh Russian membrane network www.rusmembrane.net

18. DnexrponHble yueOHUKH Kadenpsl MemOpanHoi Texnonorun Poccuiickoro Xumuko-
TexHomornyeckoro VYHusepcurera HM. JA.N. Meneneesa,
http://membrane.msk.ru/index.php?pagelD=77

7. Mertoauyeckue yKa3zaHusl [Jisi OOY4YAIOIIMXCSl MO OCBOEHHIO JUCHHUILIMHBI
(Momy.Jist)

VYcnemHoe oOcBO€HHE AMCIHUIUIMHBL TPEANoiaraeT akTUBHOE, TBOPUYECKOE Yy4yacTue
CTYyJICHTA MTyTEM TUTAHOMEPHOM, TTOBCETHEBHOM pabOTHI.

Texymuii KOHTPOIb 3HAHUW OCYIIECTBIISETCS HA KaXJAOM JIEKIIMOHHOM U MPAKTUYECKOM
3aHsATHH. MToroBas (hoopma KOHTPOJIS — SK3aMEH.

OO0umue pekoMeHaaAUT

N3yuenne AUCIUIUIMHBI CIEIyeT HAYUHATH ¢ TPOPA0OTKU pabodeil mporpaMMBbl, 0co00e
BHUMaHUE, YAEISIs LENsIM U 3a7a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

HNmeetcs anekTpoHHas BEpCHS JIEKIIMN N0 JaHHON JUCHUTUIMHE.

OcHoBHOU (opMolt 00yueHHUs CTYIEHTOB SBISIETCS CaMOCTOsATENbHas paboTa Haf
yaeOHbIM MaTepuaioM. [Iporiecc u3ydeHus TUCIUTUTHHBI COCTOUT U3 CIIEAYIONINX ITATOB:

1 IlpopaboTka TEOPETHYECKOTO MaTepuaia IO PEKOMEHJOBAaHHBIM YUeOHHKAM W

KOHCIIEKTaM JIEKIUI, IPEIOCTABICHHBIX MIPENOIABATENIEM B JIEKTPOHHOM BHUJIE.

2 BrInoIHEHNE CAMOCTOSTEBHBIX PadoT.
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3 Cnaum 5K3aMeHa B yCTHOW WJIM MTUCbMEHHOM (opMe (110 YCMOTPEHUIO TPenoiaBaTeris).

Pabora ¢ KOHCIIEKTOM JIEKIHi

IIpocMOTpuUTE KOHCIIEKT Cpa3y IOCIE 3aHATUH, OTMETHTE MAaTEpHUAJl KOHCIIEKTa JICKIIUM,
KOTOPBIM BBI3BIBACT 3aTPyAHEHMs Uil NOHMMaHudA. llombiTalitece HaWTH OTBETHI Ha
3aTPYAHUTENBHBIE BOIPOCHI, UCIIOJIB3YS PEKOMEHIYEMYIO JUTEPATypy. Eciu caMOCTOSTENBHO
HE yJaJ0och pa3o0paThbCs B Marepuane, chopMyaupyiTe BOIpockl 1 00paTUTECh 3a MOMOIIBIO K
IPENoIaBaTel0 Ha KOHCYJIbTAMKM WK ONvKaiinei Jekuuu. PerynspHo oTBoauTe Bpems s
IIOBTOPEHMSI TPOMJIEHHOIO Marepuaa, IpOBEpsAs CBOM 3HAHUSA, YMEHUS U HAaBBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

I[IpakTnyeckue 3aHATHS

IToaroroBka K MPaKTUYECKUM 3aHATUAM COCTOUT U3 HECKOJIBKUX 3TAIIOB:

- IIOBTOPEHHUE M3YYEHHOIrO Marepuana. [ 3TOro MCIONb3YIOTCS KOHCIEKTHI JICKLUH,
PEKOMEHIOBaHHAs1 OCHOBHAs U JONOJHUTENbHAS JIUTEPATYPA;

- yrityOJaeHue 3HaHui 1o TeMe.

Ha mnpakTtuyeckux 3aHATHSX NPUBETCTBYETCS AaKTUBHOE Yy4yacTHE B OOCYKIEHUU
KOHKPETHBIX CHUTYyallui, CIIOCOOHOCTb HAa OCHOBE IOJYYEHHBIX 3HAaHMM HaXOAUTh Hamboiee
3 PEeKTUBHBIE PEIICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAXOIUTH ITOJIE3HBIA TOTIOTHUTELHBIN
MaTepua 10 TEMATUKE 3aHATHI.

Meroanyeckue peKOMEHJAUMH IpenoJaBare]ssM 10 MeTOJMKe IPOBeAeHUs
OCHOBHBIX BU/J0B Y4eOHbIX 3aHATHHH.

Jleknuu. Meroauka 4YreHus.

Jlekuuu SIBJIAIOTCA OAHUM U3 OCHOBHBIX METOJOB OOY4YEHMs MO JUCLHMIUIMHE, KOTOpPbIE
JIOJKHBI peIIaTh CIEAYIOIINE 3a1a4uu:

— H3JIOKUTH BAKHEHIINKA MaTepuai IporpaMmMbl Kypca, OCBEIAIOLINil OCHOBHBIE MOMEHTHI,
— Pa3BUTh Yy CTYJEHTOB MOTPEOHOCTh K CAMOCTOSITEIbHOM paboTe Haja ydeOHOW M HayyHOU
JIUTEPATYpPOl.

['maBHON 3amadyeil KakIOW JIEKLUH SBIIAETCS PACKPBITHE CYLUIHOCTH TEMbBI M aHAJIM3 €€
IJIABHBIX TOJIOKEHHWM. PeKOMEHyeTcss Ha NEepBOM JEKIHMH JOBECTH J0 BHUMAHHS CTYJIEHTOB
CTPYKTYpY Kypca M €ro pa3fielibl, a B JaJbHEHIIEM yKa3bIBaTh HAYaJIO KaKJOr0 pas3zeia, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jieiy, YTOObI CBS3aTh €ro CO
cieaytomM. CozepikaHue JeKIMHA omnpexaensiercs pabouedt mporpammoil kypca. Kpaiine
JKeJaTenbHO, YTOObI KaXKas JIEKIMsl OXBaThIBajla U MCUEpIbIBaja ONPECIICHHYIO0 TEMY Kypca U
npezcTaBisiia co00il JOrMUecK BIIOJIHE 3aKOHYEHHYIO0 paboTy. Jlydine COKpaTUTh TeMY, HO He
JIOITyCKaTh IIEPEPHIBA €€ B TAKOM MECTE, KOI'1a OCHOBHASI MJIEs €Ie ITOJIHOCTBIO HE PAaCKpBhITa.

IIpakTuyeckne 3aHATHA. MeTOAMKA NPOBEACHUA NMPAKTHYECKUX 3aHATHH

B nmpomecce mOArOTOBKM K MPAKTHYECKUM 3aHATHSAM PEKOMEHAYETCS B3aUMHOE
oOcyX/leHue MaTepuallia, BO BpeMsl KOTOPOIO 3aKpeIUIsSIOTCsS 3HaHUs, a Takke MpHoOpeTaercs
IIPAKTUKA B W3JI0KEHUM M DPA3bsICHEHUM IOIYYEHHBIX 3HAHUM, pa3BuBaercs peub. llpu
HEOoOXOIUMOCTH clenyeT oOpamarbes 3a KOHCyJIbTaluedl K mpenoaasarento. Mng Ha
KOHCYJIbTAIIMIO0, HEOOXOIMMO XOPOIIO MPOyMaTh BOIPOCHI, KOTOpbIe TPEOYIOT pa3bsicHeHus. B
IpoLecCe TBOPYECKOTO OOCYKIACHHS M JUCKYCCHU BbIpaOaThIBAIOTCS YMEHMSI M HaBBIKU
UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JUISI PEIICHHsI TPAKTUYECKHX 3a/1a4.

Kputepuu oniennBanusi paboThl Ha MPAKTUYECKUX 3aHATHSIX

— IIPaBWJIBHOCTH OTBETA IO COACPKAHMIO 3aJaHMsl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OIIMOOK MpH OTBETE);

— MOJTHOTA M TIIyOMHA OTBeTa (YUYUTHIBACTCA KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHATUN U
T.1L.);

— CO3HATEILHOCTh OTBETAa (YUUTHIBACTCS IOHUMAHUE H3JIaraeMoro MaTepuaa);

— JIOTHKAa W3JIOKEHUS MaTepuana (y4UThIBA€TCA YMEHHME CTPOUTh LIEJIOCTHBIMH,
NOCJIEA0BATENbHBIN paccKa3, FPAMOTHO I10JIb30BATHCS CIIEUAIBHON TEPMUHOJIOTHEN);
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— PpaIMOHAJIBHOCTh HCIIOJNIB30BAHHBIX MPHEMOB H CIOCOOOB PEHICHHS IOCTABICHHOM
yaeOHOM 3amauu  (YYUTBHIBACTCS yMEHHE HCIOJb30BaTh HaWOOJEe TMPOrPEeCCUBHBIC U
3¢ (dheKTUBHBIE CIOCOOBI TOCTHKEHUS TSI );

— CBOEBPEMEHHOCTb M 3()PEKTUBHOCTH HCIOJIB30BAHUS HAMVIAIHBIX MOCOOMH H
TEXHUYECKUX CPEICTB TMPU OTBETe (YYUTHIBAETCS TPAMOTHO U C TOJb30M NPHUMEHSTH
HaTJISTHOCTh U IEMOHCTPAIIMOHHBIH OMBIT IPU YCTHOM OTBETE);

— MCIIOJIb30BaHKE JOTOJIHUTEIBHOTO MaTepuaa (00s3aTenbHOe YCIOBHE);

— palMOHAIBHOCTh MCIOJIb30BAaHUSI BPEMEHH, OTBEJACHHOIO Ha 3ajaHue (He oxolpsieTcs
3aTSIHYTOCTh BBITIOJIHCHUS 3aJjaHMsl, YCTHOTO OTBETa BO BPEMEHHU, C yYETOM HHIMBHIYaJTbHBIX
OCOOEHHOCTEH CTYJICHTOB).

MeTtoauyeckue peKoMeHIAINHU 1JIsl HANUCcaHus pedepaToB

Hanucanue pedepara sBasercst onHoit u3 Gpopm o0yueHus: CTyI€HTOB, HAPaBICHHON Ha
OpPTaHM3AIMI0 U TOBBIINICHUE YPOBHS CaMOCTOSATEIHHOW pabOThl CTYIACHTOB; OJHON H3 (opM
HAy4YHOUW pabOThl CTYIEHTOB, IIENIbI0 KOTOPOHM SBISIETCS pacIIUpEHHE HAYYHOTO Kpyro3opa
CTYZICHTOB, O3HAKOMJICHHE C METOJ0JIOTHEel HAYIHOTO ITOKCKA.

OcHoBHbBIE 3a7]aud CTyJEHTa MpU HamucaHuu pedepara: ¢ MaKCUMAaJIbHOM IMOTHOTOU
UCTIOJIB30BaTh JTUTEPATYpPy MO BBIOpaHHOU TeMe (KaK PEeKOMEHIYEeMYIO, TaK U CAaMOCTOSITEIILHO
no100paHHyl0) Al MPaBUILHOTO MOHMMAHUSA aBTOPCKOM MO3UIMHU; BEpHO (0€3 HMCKaKeHUs
CMBICIIa) TIepelaTh aBTOPCKYIO IMO3UIMIO B CBOCH paboTe; YSCHHUTH IJisi ceOs M M3IIOKHUThH
MPUYMHBI CBOETO COTJiacus (HECOryiacusi) ¢ TEM HIJIM MHBIM aBTOPOM IO JaHHOU Mpobieme.

Cmpyxkmypa peghepama

1. TuTynbHBIN TUCT

2. OrnaBneHue

OrnaBnenne - 9TO0 1MIaH pedepaTa, B KOTOPOM KaKIOMY pa3feny JOJDKEH
COOTBETCTBOBATh HOMEP CTPAHHMIIBI, HA KOTOPOW OH HAXOJIUTCH.

3. Tekcr pedepara.

OH nenuTCs Ha TPU YaCcTH: BBEJCHNE, OCHOBHAS YacTh U 3aKJIFOUYCHUE.

a) Beenenue - paznen pedepara, MOCBAIICHHBINA MOCTAHOBKE MPOOIEMBbI, KOTOpas Oynier
paccMaTpuBaThCsi 1 000OCHOBAHUIO BHIOOpPA TEMBI.

6) OcHOBHasl 4acTh - 3TO 3BEHO pabOTHI, B KOTOPOM MOCIEAOBATEIHHO PACKPHIBACTCS
BbIOpaHHas TemMa. OCHOBHAs YacTh MOXKET OBITH MPEJCTABIICHA KAaK IEIbHBIM TEKCTOM, TaK U
pa3neneHa Ha riaBbl. [lpm  HeoOXomuMocTH TeKCT pedepaTa MOXKET JOMONHSITHCS
WJUTFOCTPAIUSMU, TabMaMu, TpaguKaMu, HO MU HE CIIeTyeT "meperpykarh' TeKCT.

B) 3aKiroueHue - JaHHBIN pa3zen pedepara JoKeH ObITh IPEICTaBICH B BUIE BHIBOJOB,
KOTOPBIC TOTOBSTCSI HA OCHOBE IMOATOTOBJICHHOTO TEKCTA. BBHIBOABI TOJDKHBI OBITH KPATKUMU U
yeTKUMH. Takke B 3aKIIOYEHHE MOXHO OOO03HAYUTh MPOOJIEMBI, KOTOpPhIE "BBHICBETHIINCH" B
XoJie paboThl HaJl pepepaToM, HO HE OBUIM PACKpPBITHI B paboTe.

4. CrucoK UCTOYHUKOB U JHTEpaTyphl. B JaHHOM CHUCKE Ha3bIBAIOTCA KakK Te
WUCTOYHUKH, Ha KOTOPBIC CCHUIACTCS CTYACHT IPH IMOJATOTOBKE pedepara, Tak U BCE WHBIC,
M3YYEHHBIE UM B CBSI3U C €r0 MOATOTOBKOW. B paboTe MOKHO OBITH HCIIOIB30BAHO HE MEHEE S5
pa3HBIX UCTOYHUKOB. PaboTa, BHITIOJTHEHHAS C MCIIOJIb30BAaHUEM MaTepHaia, COIepKalierocs B
OJIHOM HAyYHOM HUCTOYHHKE, SBJSETCS SIBHBIM IUIaruaToM U He npuHumMaetcs. OdopmieHue
Crnmcka  UCTOYHUKOB WM JIMTEPATypbl  JOJDKHO  COOTBETCTBOBAaThH  TPEOOBAHHSIM
oubnmuorpaduueckux crangaptoB. OOBEM M TEeXHHUYECKHUE TpeOOBaHMS, MPEIbSIBISEMbIE K
BBITIOJIHEHHIO pedepara.

[Ipesentanu k pedepary BBIIONHAIOTCS B mporpamme Power Point. OnHa pomkHa
COCTOATh ™3 5-8 cCHalgoB MW COJAEp)KaTh OCHOBHBIE OmpeesieHHs, (paKkTHUeCKHid
WUTIOCTPUPOBAHHBINA MaTepUall, BBIBOJBI M CIUCOK HCIIOJIE30BAHHBIX MCTOYHHKOB. Matepuain
JUISE  COOOIEHUsT HEOOXOJAMMO WCKAaTh B KHHUTAX, >KypHAJaX W HHTEPHET-HCTOYHUKAX,
OIMyOJIMKOBAHHBIX B MOCIEAHKE 3 To/1a.
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Jloknaza, conmpoBOXKIAIOMIMN MPE3EHTALNH, TOJDKEH 3aHuMaTh 7-10 munyt. W noknan, u
IIPE3CHTALMKA IIPEABAPUTEIIBHO ITPUCBUIAIOTCS IPENOAABATEN0 IO SJEKTPOHHOM IOYTE Ha
IIPOBEPKY.

Mertoauyeckue peKOMEHJANUH JJsi IOATOTOBKH K KOHTPOJIbHBIM padoram H
HANMCAHUSI KOHTPOJIBHBIX padoT

IIpu moaroTroBke K KOHTPOJBHOM pPabOTE€ M HTOrOBOMY TECTUPOBAHMIO HEOOXOIMMO
BHHUMATEJIbHO IPOYUTATH COCTABJICHHBIE pAaHEE KOHCHEKTHI JIEKLUUH, MPOCMOTPETH IMOPSI0K
BBINOJIHEHUS JIAOOPATOPHBIX Pa0OT M OCHOBHBIE IOJYYEHHBIE B XOJ€ Ja0OpaTOpHBIX padoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJIbHBIE BONPOCHl. CBEPUTH CIIMCOK BOIPOCOB C HMMEOIIEHCS
uHpopmanueii. Hemocraromyro wHbopmaiuio HE0OXOAMMO HaWTH B ydyeOHHMKax (y4eOHBIX
nocoOusIX) WK B IPYTUX UCTOYHHKAX HH(POPMAIUH.

KonTtposnbHas paboTa npoBOAUTCS B MMCbMEHHOM (QopMme.

KontponbHable paboThl OOBIYHO COJEPKAT HECKOJIBKO BOMPOCOB M HMMEIOT HECKOJIBKO
BapuaHTOB. CryzneHT aM0O0 caM BbIOMpaeT OJMH U3 IMpPEUIOKEHHBIX BapUaHTOB, JHOO
IpenoaaBaTesb 3aKpeIUIsieT 3a KaKIbIM CTYIEHTOM OIPE/CIICHHbIN BapuaHT.

Metoauyeckue peKOMEHIAUMH OIpeNe/Isiiole NPOoueAYPhl OLCHUBAHUA YCTHOIO
ompoca

C uenpro KOHTPOJIA U MOATOTOBKH CTYAECHTOB K U3YYEHHUIO HOBOM TEMBbI BHAUaJIEe KaXI01
NPAaKTUYECKOTO 3aHSATHs MPETOAaBaTeIeM MPOBOIUTCS HHIMBHIYaIbHBIN WIN (POHTAIHHBIHN
YCTHBI OIPOC IO BBIIOJIHEHHBIM 33JaHusAM Ipeablaynied Temsl. Kpurepum ouneHku: —
IIPAaBWJIBHOCTh OTBETa [0 COACPNKAHMIO 3aJaHus (YUUTHIBAETCS KOJIMYECTBO U XapakTep
OIMOOK MPHU OTBETE);

— [IOJIHOTA U I1yOrHa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (PaKTOB, MOHITUN U
T.IL);

— CO3HATEJIbHOCTh OTBETA (YUYUTHIBAETCS IOHUMAHUE U3JIaraéMoro Marepuaia);

— JIOTMKAa W3J0XKEeHMs Marepuana (YUUTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIMH,
NocJeI0BaTEeNbHbIN paccKa3, FPAaMOTHO I0JIb30BAaThCs ClIEUATbHON TEPMUHOJIOTHEN );

— PALMOHAJIBHOCTh HCIIOJIb30BAHHBIX TPUEMOB M CIIOCOOOB pEIIEHUS MOCTaBICHHON
yaeOHOM 3ajaun (y4UTHIBACTCS YMEHHE MCIOJIb30BaTh HauOoJiee MPOTPECCUBHBIC U
s¢dheKkTUBHBIE CTIOCOOBI TOCTUKEHUS 1IeITHN );

— CBOEBPEMEHHOCTb M 3()(PEKTUBHOCTh HCIOJIB30BAHUS HAMVIAJHBIX MOCOOMH W
TEXHUYECKUX CPEJICTB MpH OTBeTe (YUUTHIBAeTCS TPaMOTHO M C TMOJB30H IMPUMEHSThH
HarJIsJHOCTh U IEMOHCTPAIIMOHHBII OIBIT IPU YCTHOM OTBETE);

— UCIIOJIb30BaHME JOMOJIHUTEIBHOT0 MaTepuaa (00s3aTenbHOe YCIOBHE);

— palMOHAIBHOCTh MCHOJIb30BAaHUSI BPEMEHH, OTBEACHHOIO Ha 3ajaHue (He ofo0psercs
3aTSIHYTOCTb BBINIOJHEHUS 3aJaHMsl, YCTHOIO OTBETa BO BPEMEHH, C YUYETOM HMHIUBUAYAJIBHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3zBepHyTHIIi OTBET CTyJAEHTa MIOJDKEH IPEICTaBlIATh COOOH CBSI3aHHOE, JIOTHYECKH
MoCJIeIOBaTeIbHOE COOOIIEHHE Ha 3aJJaHHYI0 TeMy, IMOKa3blBaThb €ro yMEHHE HIPHUMEHATH
OIpeZieNIeHus, PaBUjla B KOHKPETHBIX CIIydasix.

MeTtoauyeckue peKOMEHIALUM ISl OATOTOBKHM K ObICTPOMY NI CbMEHHOMY OIIpOCY
«0JHMI-0IpOCY» M MPOBeeHH s ObICTPOr0 MUCHMEHHOI0 ONPOCca «OJINI-0NPOCa»

BrICTphIil TUCHbMEHHBIN ONMPOC «OJIUII-OMPOC» CHOCOOCTBYET Pa3BUTHUIO MBICIUTEIHHOIO
npolecca, pa3BUTHIO CHOCOOHOCTM K CHCTEMHOMY MBIIUICHHIO M aHAIW3y, a Takke
3aKpEIJICHUIO 3HAaHUH Y BCeX CTYJE€HTOB OJIHOBPEMEHHO.

IIpu moaroroBke K «OIUI-ONMpPOCY» MpemnojaBareib JOJDKEH 3apaHee MPUTOTOBUTH
CIIUCOK CTY/IEHTOB M HamucaTh CaMble BaXKHbIe, HO MPU 3TOM Y3KHE U JIOTHUECKU CBS3aHHbBIE
BOIIPOCHI 110 COOTBETCTBYIOLIEH TEME.

Kaxxmomy cTymeHTy BbIIaeTCsl CBOM COOCTBEHHBIN, Y3KO CHOPMYIUPOBAHHBIM BOMPOC.
OTBer AOMKEH OBITh YETKHMM M KpPaTKUM, COJEpXKalliM BCE OCHOBHBIE XapaKTEPHUCTUKU
OIMCBIBAEMOTO MTOHATHS.

MeTtoauyeckue peKOMeHAALMHU 1151 IPOBe/IeHUs IK3aMeHa
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HpI/I OICHKC YUUTBIBAIOTCS CICAYIOIIUC KAUCCTBCHHBIC ITOKA3aTCIIN OTBCTOB!

. r1youHa (COOTBETCTBHE M3YUYCHHBIM TEOPETUYECKUM 000OIIECHUSIM); IIUPOTA;

o OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MMPOTPAMME YMEHUSIM MPUMEHSTh
MOJYYEHHYIO HH(OPMAIIHIO);

. MOJIHOTA (COOTBETCTBHE 00BEMY MTPOTPaAMMBI);

o YHCIIO ¥ XapaKTep OIIUOOK.

CryneHTsl 00s3aHbl caTh 3K3aMEH B COOTBETCTBUHM C PACIMCAHUEM U Y4EOHBIM IIAHOM.

OK3aMeH MO0 AWUCLMIUIMHE IpecieAyeT Ielb OLIEHUTh paboTy CcTyIdeHTa 3a Kypc,
IIOJIyYEHUE TEOPETHYECKUX 3HAHUM, HMX IPOYHOCTb, PA3BUTHE TBOPYECKOIO MBIIUICHUS,
IPUOOPETEHNE HABBIKOB CAMOCTOSTEIbHOM padOThl, YMEHUE NPUMEHATH IOJY4YEHHbIE 3HAHUS
JUISl PEILICHUS IPAKTUYECKUX 3a7ad.

dopma INpoBeNEHUS HIK3aMEHA: YCTHO WM NHCbMEHHO YCTaHAaBJIMBAETCS PELICHUEM
Kadeapel. DK3aMEHATOpy MpPeNOCTaBiseTcs IpaBO 3ajaBaTh CTYAEHTaM JONOJHUTEIbHbIE
BOIIPOCHI 10 BCEW yueOHOW MporpaMMe AUCHUILIUHBL.

Pesynprar cpaum 9K3aMeHa 3aHOCUTBCS IIPENOJABATENEM B  DK3aMEHALMOHHYIO
BEJIOMOCTb U1 3aUE€THYIO KHUXKKY.

B ocBoeHuu nuCHUIUIMHBI MHBAIUIAMHU U JIMLAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMMU
3I0pOBBsI OOJIBIIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas ydeOHas pabora (KOHCYIbTAI[H) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuara.

WupuBuayanbHble  KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUyaIU3allud O0yUEHHS U YCTAHOBJIEHUIO BOCIIUTATEIbHOIO KOHTaKTa
MEXJy IpenojaBaTesieM M OOy4aroUIMMCsT HHBAJIUAOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBbS.

8. lepevyenr MHPOPMAMHOHHBIX TEXHOJIOTHI{, HCMOJIb3yEeMBIX MPHU OCYIIECTBJIECHUH
00pa3oBaTeIbHOI0 Mpolecca 1o JUCHUIInHe (MOayJ/110) (MPU HEOOX0IMMOCTH)

8.1 IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHH.
1. Mcnonp30BaHue cllaiii-Npe3eHTalui Py IPOBEACHUH JIEKIMOHHBIX 3aHATUH.
2. OpraHuzanys B3aUMOJAEWUCTBUS C OOYYArOUIMMHCS IOCPEJACTBOM AJIEKTPOHHOM MOYTHI
(mpoBepKa TOMAIIHUX 3a/laHUI U KOHCYJIBTUPOBaHUE IOCPEICTBOM JIEKTPOHHOM MOYTHI).

8.2 IlepeyeHp HEOOXOAMMOTO JITMLICH3HOHHOIO MPOIPAMMHOI0 00ecnedeHus.
1. Microsoft Windows;
2. Iporpammusrii maker Microsoft Office;
3. TIporpammusiii maker Comsol Multiphysics;
4. TlporpaMMHoe o0ecrieyeHue Jisl CIaOOBUASIIUX.

9. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXoauMasi Ui  OCYLIECTBJICHUS
00pa30BaTeJLHOI0 NMpoLecca Mo AMCHUIInHe (MOYJII0)

Knacc nmnma mnpoBeneHMss NPaKTHYECKUX 3aHATHUNA, OCHAIIEHHBIA MEPCOHAIbHBIMU
KOMIIBIOTEPAMH C TIPEIyCTaHOBJICHHBIM IMPOrPAMMHBIM OOECIeYeHneM, yKa3aHHbIM B 1.8.1.
Taxxe HeoOXoauMa MyJIbTUMEINHHAS CUCTEMa, BKITFOYAIOIIAsl CTAIMOHAPHBIN WIJIM MOOWIIHHBIN
9KpaH, HU(HPOBON TPOEKTOP, MOJIKIOYAEMBIN K KOMIIBIOTEPY, U TA3ePHYIO YKa3KYy.

Ne | Bwug pabor MarepuanbHO-TeXHHYEeCKOe 00ecneyeHrne JUCIUIIIMHBI M OCHAIIEHHOCTh
1. |Jlexunonusle |YueOHas ayauTopusi [Uisl TNPOBEACHHUS 3aHATUN JIEKIIMOHHOTO THIIA,
3aHATHS OCHAallleHHass  KOMIUIEKTOM  y4yeOHOH  Mebenu,  JTOCKOW-3KpaHOM
YHUBEPCAIbHOM, IIEPECHOCHBIM IIPOEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIUM NPOTPAaMMHBIM O0eCleYyeHHEeM sl JAEMOHCTpPaluu
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Mpe3eHTaIUM.
(ayn. 332c, r. Kpacnonap, yn. CtaBponosnbsckas, 149)

Cemunapckue |YueOHas ayauTopusi Uil TPOBEIEHUSA 3aHATHI CEMHUHApCKOTo THIIA,
3aHATUSA OCHAIICHHAss  KOMIUIEKTOM  y4eOHOW  MeOenu,  JOCKOH-IKpaHOM
YHUBEPCAIbHOM, MEePEHOCHBIM POEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIUM NPOTPAMMHBIM OOECIeYeHUEeM ISl JEMOHCTpaIluu
Mpe3CeHTaIUM.
(ayn. 332c, r. Kpacnonap, yn. CraBpononsckas, 149)
Texymnmii VYyeOnass ayautopus 11 TPOBEAEHUS  TEKYIIEr0  KOHTPOJS U
KOHTPOIIb, MIPOMEXYTOYHOM aTTeCcTalliy, OCHAICHHAs KOMILIEKTOM y4eOHOU mebenw,
MIPOMEKYTOUHA | TIOCKONH-9KPAaHOM YHHBEPCAIbHON, IEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM U

s arTecranusa

COOTBETCTBYIOIIUM NPOTPAMMHBIM OOECIeYeHUEM ISl JEMOHCTpAIlUU
Mpe3eHTaIUH.
(ayn. 332c, r. Kpacnonap, yn. CraBpononsckas, 149)

I'pynnoBsie VYyeOHast ayauTopusi A MPOBENCHUS TPYIIOBBIX M HMHIMBUYaTbHBIX
(MHOUBHAYadb |KOHCYJbTAlMM, OCHAIEHHAss KOMIUIEKTOM Y4eOHOW Mebenu, JOCKOM-
HEBIE) 9KpAaHOM YHUBEpCAJbHOH, IEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM H
KOHCYJIBTAIIMN | COOTBETCTBYIOIIUM IPOTPAMMHBIM OOCCIICUCHHEM IS JIEMOHCTpAIluu
MpEe3EHTAaIHM.
(ayn. 332c, r. Kpacnonap, yn. CraBpononsckas, 149)
Camocrositens |[lomemenus mjis caMOCTOSITENbHON pabOThl CTYJIEHTOB, OCHAICHHBIC
Hast paboTa yaeOHO MeOeNbl0 W KOMITBIOTEPHOM TEXHHUKOH C BO3MOXKHOCTHIO

noakioueHus kK cetd "MHrepHer" u obecnieueHueM J10CTyIa B AIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHHBEPCHUTETA.
(ayn. 329c, 401c, r. KpacHogap, yn. CraBpononbckas, 149)
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