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PaGouas nporpamma aucuummnsl 51.B.J[B.02.01«MaTémaTiu4yeckoe MOIETMPOBaHHE
TMPOLIECCOB NIEPEHOCa B TeXHOC(epe M B IKOZALIMTHBIX CHUCTEMAax» COCTaBJIEeHA B
COOTBETCTBHHU C (hefepabHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
Beiciiero obpaszoBanus (PI'OC BO) mo nanpasnenuio mnoarorosku 20.04.01
TexnochepHast 6e30macHOCTb.

[Iporpammy cocraBmi(u):

ITpodeccop xadenps! pusmdeckoil XMMHH, M/
JI-p XUM.HayK, podeccop, Hukonenko B.B.

7%
JloueHT Kadenpb! GU3NIECKON XUMHUH,
Kan.xuM.HayK Mapees C.A. %

Pa6oyast nporpamma AuCUMIUIMHBI «MaTeMaTHueCKOe MOJIETIUPOBaHKE MIPOLIECCOB
TiepeHoca B TeXHOC(epe 1 B SKO3AILUTHBIX CHCTeMax» 00Cy)KIeHa U yTBepXKaeHa Ha
3acelaHuM Kadeapbl pusnueckoi XUMHUH

npotokod Ne 22 ot «26» utons 2017r.

3asenyromuit kadeapoit Gpu3nuecKon XUMUu %f

I-p XUM.HayK, Ipogeccop, 3abosouxuii B.U.

// v
Pabouas nporpaMma QUCHUIUIMHEL «MareMaTudeckoe MOIeTUPOBaHUE MPOLIECCOB
TepeHoca B TeXHOC(epe U B 3KO3AIIUTHBIX CHCTEMaxX» 00CYyIK/IeHa U yTBEpXK/AeHa Ha
3ace/laHuy Kadeapel oOLIel, HeOpraHUYECKOW XUMUH U HHYOPMALIOHHO-
BBIYMCIIUTEIIbHBIX TEXHOJIOTHH B XUMHUH
npoTokon Ne 7 ot «22» uronst 20171

3aBenyrouumi kadeapoii (BbImyckaroieii) obleit, HeopraHuueckod XUMUH U
MH(OPMAUHOHHO-BBIUYNCIIUTENIbHBIX TEXHOJIOTHH B XUMUH

J-p XUM.HayK, npodeccop. bykos H.H. /ﬁ

YTBepk/eHa Ha 3aceJaHuH y4yeOHO-MeTOAUYEeCKOM KOMUCCHH (haKyIbTeTa XUMUK
U BBICOKMX T€XHOJIOTHH

npotokoa Ne 5 ot «27» utons 2017r.

Ipencenatens YMK dakynprera Ctopokenko T.II. < ;-/Zf"_,ﬁ
Peuenseyrer: i

W/ M.X. VpreHos, a-p ¢pus-mar. Hayxk, npodeccop, 3aBeayrommii
5 xadenpoit mpuxnanHoit Mmatemaruku GI'HOY BO «Ky6oI'Y»
- H.A. MenbHHK, 3aMecTHTeNb pyKoBoauTelst OTpaciieBoro

y4eOHO-METOMYECKOro LIEHTpa OXPaHsbl Tpy1a pabOTHHKOB
arporpoMbILUIEHHOro KomIliekca KpacHozapcekoro kpas
KPHA IO ®I'bOY BO Kyb6anckuit ['AY, kana.XxuM.HayK



1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 leab AMCHUNIMHBI

B coortBerctBHM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM
BbIcLIEr0 00Opa30BaHMs, OCHOBHOM 00pa3oBaTelbHOM IporpaMMoil Marucrparypsl IO
Hanpasienuto moarotoBku 20.04.01 Texnocdepnas 6e30macHOCTh M MOTPEOHOCTSMHU PBIHKA
TPyZAa BBITYCKHUK JIOJDKEH OBITh TOATOTOBJIEH K MPO(PECCHOHATIBHON MEATETBHOCTH MpU
peLIeHUH BOIPOCOB TeXHOC(epHOH Oe3omacHOCTH. B cBA3M C 3TUM ILENbI0 JUCLUIUIMHBI
ABIseTcs (POPMUPOBAHUE Yy CTYACHTOB 3HAHMH O (PYHJaMEHTAJIbHBIX OCHOBAaX IIPOILIECCOB
nepeHoca B GU3NKO-XUMHUECKUX CUCTEMAX, 00 UX CBA3M C HKOJIOTHEH, O COBPEMEHHBIX METOaxX
UX MaTeMaTU4YECKOTO ONHUCAHUSA, U3YYEHHUS U IMPAKTUYECKOI'O OCBOCHHME HEKOTOPBIX METOAOB U
QITOPUTMOB MaTEMAaTUYECKOTO OMMCAHUS IPOIIECCOB MEpeHoca B TexHochepe.

1.2 3agauu TUMCHUILIAHBI

* I3y4YUTh (PyHIAMEHTAIbHBIE OCHOBBI MPOIECCOB IEpPEHOCa, WX KIACCU(DUKANMIO H
MaTeMaTH4YeCKOe OMUCaHNe B (DU3UKO-XUMHUYECKUX CUCTEMAX.

* IOJYYUTh TPEACTABJICHUE O CBSI3M IMPOIECCOB MEPEHOCa C MpoOJIeMaMH 3arps3HEHUs
OKpYXKarollel cpeipl M O3HAKOMHUTHCS C HCIOJIIb30BaHHEM (DU3MKO-XMMHUYECKUX CHUCTEM Ha
npuMepe MeMOpaHHBIX aapaToB Ui 3allUThl OKPYKAIOIIEH Cpeibl.

* O3HAKOMUTBHCA C MaTEMaTUYECKMMH METOJaMH, MCIIOJb3YEMBbIMH TIPU MOACIUPOBAHUU
SIBJICHHH TIEPEHOCa U MEMOPAHHBIX METOJIOB Pa3ICICHUS.

* IOJIYYUTh TPAKTUYCCKUE HABBIKM PAOOTHI C TPOrPaMMHBIMH TMPOJYKTAMHU  TIO
MOJICJIMPOBAHUIO MEMOPAHHBIX MPOIIECCOB Pa3/ICIICHHUS.

1.3 MecTo AucuminHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuumnuaa b1.B.JIB.02.01 «MateMatnudeckoe MOAeIMpOBaHUE MPOIIECCOB MEPEHOCca B
TexHoc(hepe U B IKO3AMUTHBIX CUCTEMaX» OTHOCUTCS K TUCIUIUIMHAM I10 BEIOOPY BapHaTHBHOU
yactu brnoka 1 "/{uctumnunel (Mogynu)" yuebHoro miaHa HampasieHus noarotosku 20.04.01
Texnocdepnass Oe3onacHOCTh. M3ydyeHWe IUCHUIUIUHBI MPEIIIECTBYET HW3YYEHUIO TaKHX
JTUCITUILIINH, Kak « DKOHOMHUKA U MEHEKMEHT O0e30macHoCcTi» U «HaydHo-uccnenoBarensckue u
ONBITHO-KOHCTPYKTOPCKHE  pa3padOTKM  NPOMBIIUIEHHONM  Oe3omacHocTu».  M3yudenue
TUCIUIIINHBL «MarteMaTuyeckoe MOJAETMPOBAaHUE MPOIECCOB IepeHoca B TeXHocdepe U B
OKO3AIUTHBIX CHUCTEMax» OINHUPACTCA Ha 3HAHUS, MOJTYYCHHBIE B XOJIE OCBOCHMS TaKHUX
JUCLHUILIINH, KaK «DU3UKO-XUMHUSI TPUPOAHBIX U MPOU3BOJICTBEHHBIX MpoleccoB» U «Pacuer u
IPOEKTUPOBAHUE CUCTEM 0OecrieueHHs! 0€30I1aCHOCTU Y.

1.4 TlepeuyeHb NIAHMPYeMBbIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOAY.JIO0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pPe3y/JIbTATAMH 0CBOEHHS 00Pa30BaTeIbHOI POrpaMMbl
N3yueHne 1aHHOM yueOHOM TUCIMITIIMHBI HAalIPaBJIeHO Ha (OPMHUPOBAHUE Y O0yHarOIUXCs
001LIeKyIbTYpHBIX/001IenpodeccuoHanbHbIX/mpodeccuonanbubix komneteHuui (OK/OIIK/TIK):
OK-3, OK-5, OIIK-5, T1K-10, ITK-11.

e Wnnexc Conepxanue B pesynbrare n3ydeHus: yueOHON TUCIUTUINHBI
. | KOMIETE | KOMNETeHIMH (nm e€ oOyuJaronecst JOIHKHbI
o HIIUU JacTH) 3HAThH YMeTh BJIAJIETh
1. OK-3 CIIOCOOHOCTBIO K | OCHOBHBIE CTPYKTypUPOBaTh TEHACHIUAMU
npodecCuOHANEHOMY ¢busnueckue 3HaHuA, pemarte | pa3BUTHS
pocty 3aKOHBI, @ TaKXe | CIOKHBIE U | COOTBETCTBYIO
aITOPUTMBI MpoOJIeMHBIE 1111704
paboThI BOIIPOCHI, TEXHOJIOTHMA U
MIPOrPaMMHBIX CaMOCTOSITETILHO WHCTPYMEHTAb
MPOAYKTOB oOydatscs HBIX CPEZCTB
MOHHMTOPUHIA U
KOHTPOJIA
6e301acHOCTH




e Wnnexc Conepxanue B pesynbrare u3ydeHus: yueOHON TUCIUTUIAHBL
L. | KOMIETE |  KOMICTEHIHHU (nmn eé o0yyaronyecs JOJIKHbI
o 1300050 YaCTH) 3HATh YMeTh BJIA/IETh
2 OK-5 CIIOCOOHOCTBIO K | METOABI 0000mmaTe U | HaBBIKAMH
aHamM3y MW CUHTE3Y, | HOCTPOCHUS apryMEHTHUPOBAHHO | CO3IaHUs u
KPUTHYIECKOMY MaTeMaTHYECKUX | OTCTAauBaTh aHaIM3a
MBILICHHIO, Mojenei MPUHSTHIE MaTeMaTHYECKH
0000IIEHHIO, TPUHATHIO | PEATbHBIX pereHui X MoJeneit
U apryMEHTHPOBAaHHOMY | OOBEKTOB HCCIIELyEeMBIX
OTCTaWBaHUIO PEILICHUN IPOLIECCOB U
00BEKTOB
3 OIIK-5 | cmocobHOCTBIO MPUHLMIIBL KayecTBEHHO COBPEMEHHBIMHU
MOJICJINPOBATH, pacuéToB OLICHUBATh IPOrPaMMHBIMHU
yIOpoIiaTe, aJeKBAaTHO | OCHOBHBIX KOJINYECTBCHHBIC NPOAYKTaMH B
MPeCTaBIsTh, anmnaparos U | pe3yibTaThl, ux | obmactu
CpaBHUBATH, CUCTEM MaTEeMaTHYECKH IpenynpexIcH
HCIIONTE30BATh obecrieueHus (hopMyITHUpOBaTH WS pUCKa
W3BECTHBIC pEUICHUSI B | TEXHOC(HEpPHOH
HOBOM  TIPWJIOXKCHHHU, | OS30MaCHOCTU
Ka4yeCTBEHHO OLICHUBATh
KOJINYECTBCHHBIC
pe3yIbTaTHl, ux
MaTeMaTHYECKH
(hopmynupoBaTh
4 IIK-10 | cnocoGHOCTHIO COBpEMEHHbBIE TeHEPHUPOBAThH COBPEMEHHBIMHU
aHaJM3UPOBATH, MporpaMMHBIE HOBBIE WJEH, HX | MaTEeMaTUYECKH
ONITUMU3HUPOBAThH U | OPOLYKTHI, OTCTauBaTh u | MH u
MPUMEHSITh MO3BOJISAIONIHE [EeJICHANPABICHHO | MAaIIMHHBIMU
COBpEMEHHbBIE OCYILECTBIIATD peann30BHIBATH METOAaMHU
nHGOPMAaLMOHHbIE YHCIICHHOE MOJEIINPOBAHNUS
TEXHOJIOTHH npy | MOJEIMPOBAHUE , TPUHLUIAMU
peleHnn HAYYHBIX | TIPOIIECCOB, CUCTEMHOTO
3a1a4 MPOTEKAIOUINX B aHam3a u
TexHochepe CHHTE3a
0e30macHOCTH
MPOIIECCOB  H
00BEKTOB
TEXHOJIOTHYECK
oro
obopynoBaHus
5 IK-11 CIIOCOOHOCTBIO TEOPETHUYECKHE U | aHATM3UPOBATh HaBBIKaMU
UJIEHTH(UIUPOBATH IIPaKTUYECKHE H3y4aeMblid CO31aHUs
HPOLECCHL 1 OCHOBBI 00BEKT; MaTEMaTHYECKH
paspabarhiBath X MaTeMaTHYECKOTO | MPOEKTHPOBATH X MOJIeJIeH,
paboune Momenmy,
HHTEpIIPETHPOBATH MOJICIIUPOBAHUSL | MATEMAaTHYECKYIO peteHus
MATEMATHUECKHE ¢duznKo- MO/IEIIB; MaTeMaTHYECKH
MOJIETH B XHUMHUYECKUX WCIIOJIb30BaTh X 3ajad,
HEMaTeMaTHYeCcKoe MIPOLIECCOB B MaTeMaTHYEeCKUI METOAaMHU
COACpKAaHUE, TexXHochepe; anmapar Iy MOCTPOEHUS
ONPEACIATD NOUYIHCHUA | ypcnenmpre peleHus 3a1a4m; MaTeMaTHYECKH
Y TPaHUIIBI .
METO/BI; ONTUMAIILHO X MoJiesei
MPUMEHHMOCTH MOJICIIH,
MATEMATHYCCK BBIYUCITUTEIBHYIO | HCIIOJh30BaTh THUTIOBBIX 3aJ1a4
OIHCHIBATE TEXHUKY; BBIYUCIUTEIbHYIO | B 00JacTu
9KCIIEpUMEHTAITLHBIE MPUKJIaIHbIE TEXHUKY ¢buzuKo-
AaHHBIC U OIIPCACIIATD IporpamMmabl XUMHYECKUX




Wnnexc Conepxanue B pesynbrare u3ydeHus: yueOHON TUCIUTUIAHBL

HN; KOMIIETe | KOMITeTeHINH (1K e€ oOyuJaronecs JOIHKHbI
o 130002071 JacTH) 3HATh YMeETb BJIaJeTh
UX QU3NIECKYIO MOJIb30BATEIIbCKO MIPOIIECCOB B
CYIIHOCTb, N€JIaTh ro Ha3HAYCHMUS; TexHochepe

Ka4yCCTBCHHBIC BBIBO/IbI
13 KOJIMYCCTBCHHBIX
JaHHBIX, OCYIICCTBJIATH
MaIlInHHOC
MOACIIUPOBAHUEC
N3Yy4aCMBbIX IMPOLCCCOB

criequaIu3upoBaH
HBIC ITPOrpaMMbl

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT
O6mass TpymnoéMKOCTh AWCHMIUIUHBI COCTaBisieT 4
pachpejieneHe o Buaam pabot npeacrasieHo B Tadbmuie (i cryaearos ODO).

3au.en. (144 wyacoB), wux

Bun yuebnoit paboTbl Bceero | Cemectpsl (4achr)
4acoB 2

KonTakTHasi pabora, B TOM 4yHcJI€:
AyauTopHBbIe 3aHATHS (BCEro): 28 28
3aHATHSA JIEKIUOHHOIO TUIIA 8 8
JlabopaTopHbI€ 3aHATHUS - -
3aHsTHUSI CEMUHAPCKOTO TUIA (CEMUHAPbI, MPAKTUYECKUE 20 20
3aHATHUSA)
HWnas koHTaKkTHas padora:
KoHTtpoib camocTositenbHOM padoThl (KCP) - -
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM 4HCIE:
[TpopaboTka y4eOHOTo (TeOpEeTHIECKOro) MaTepraa 20 20
BrimonHeHne HHAMBUYaIbHBIX 3aJaHU (TIOATOTOBKA 10 10
pedepatoB)
[ToaroToBka K yCTHBIM OIPOCaM U KOHTPOJIBHBIM paboTam 20 20
ITonroTroBKa K TeKyIeMy KOHTPOJIIO 39 39
KoHTpoJs:
IToaroToBKa K 3K3aMeHy 26,7 26,7
O01as Tpy10eMKOCTh yac. 144 144

B TOM 4YHcJle KOHTAKTHAsA 283 283

padora

3a4. En 4 4

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnpenenenue Bu10B ydeOHON pabOThI M MX TPYJOEMKOCTH IO pa3JieaM JAUCHUIITHHBIL.
Pa3zzesnpl TUCHUIUTUHBI, H3ydaembie Bo 2 ceMectpe (st cryaeatoB ODO)

No KonngecTBo yacoB
N AynutopHast CamocTosiTenbHast

pasn HawnmenoBanue pasnenoB

ot Bcero pabota pabota

JI I13 JIP
1 2 3 4 5 6 7
1 OcHOBHBIE TIOHATHS. 3aKOHBI 929 5 4 30
COXpaHEHHSL.

2.  |YpaBHeHHs nepeHoca 22 2 4 30




KonpektuBHO-1uh P y3rnoHHAs 73 4 12 29
MOJIEJTh SJIEKTPOTUATH3A
HToro no gucuuIuinge: 8 20 89

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ausaTH JeKINOHHOI0 THIIA

CKOpOCTEH TeYEeHUS )KUKOCTH BOIH3U
TUTACTUHBI M B TpyOax/MeMOpaHHBIX
KaHaJax MMpH JAaMHHAPHOM TEYCHUHN
JKUJKOCTH. Y paBHeHue Ilyazeiis.

HaunmenoBanue ®dopma TeKyIero
No Coneprxanue pasjaena
paznena KOHTPOJIS
1 2 3 4
1. OcnoBubie nousaTHs. | Knaccudukanus Gpu3nko-XxMMHYECKIX VYeTHbII onpoc
3aKOHBI COXPaHEHUs [CUCTEM U IpolieccoB nepeHoca. CBsi3b ¢
IIpOLIECCaMU 3arpsA3HEHUS U OUYUCTKHU
OKpykaroleit cpenbl. MakpOoCKOITUYECKUNA U
MHUKPOCKOIMYECKUI MEXaHU3MBbI TIEPEHOCA.
VYpaBaenus Oananca: 6anaHc Macchl; 6amaHc
BEIECTBA; OAIaHC KOJIMYECTBA IBIKCHU.
YpaBHEHHE TUHAMHKY CILIOIIHOM Cpe/Ibl B
HanpspkeHusx. YpasHeHue HaBbe-Crokca.
3aKOH COXpaHEHHsI TeTJIOBON YHEPTHH.
2. YpaBHeHUA MUKpPOCKOIIMYECKUH IIEPEHOC: 3aKOHBI «bmun-omnpocy
nepeHoca ®uka, Oma, @ypne. Ux 060011eHNS B
paMKax HepaBHOBECHOMW TEPMOIMHAMUKHU.
OnexTpo-audPy3uOHHBIH epeHoc:
ypaBHeHue HepHcra-1lnanka.
3. KonBekTuBHO- Cxema snextpoguanuztoit (O1) siueiiku 1 |[KonTposbHas pabora
muddy3noHHas CyTb TIpoliecca 00eCCOTMBaHUs U
MoOJIeTTh KOHIeHTpupoBaHus. KOHBEKTUBHO-
AIIEKTPOINATTU3A nudy3noHHasT MOEIH AIEKTPOIUATH3A:
dbopMynpoBKa 337a4d U CXeMa YUCICHHOTO
peleHus 3aJaui. AHanu3 perieHus 3a1a4u.
Pacnipenenenne KOHIIEHTpALUN U TUIOTHOCTH
toka. Tommuua qudPy3MnoOHHOTO CIIOsT 1
CTEeTNeHb 00ECCONMBAHMSI PACTBOPA.
BonpTamriepHas xapakTepuCcTHKa U
npeJIeIbHBIN TOK.
2.3.2 3aHATHS CeMHHAPCKOI0 THIIA
Ne Hanmenosanue TeMarnka NpakTUYECKUX 3aHATUN ®dopma TeKyIero
- pasnena (cemuHApPOB) KOHTPOJIS
1 2 3 4
OcHoBHble NIOHATHS. [Penienne ypaBHeHui OaaHca B VYeTHbII onpoc
3aKoHBI COXpAaHEHUS [TpocTenInX ciyvasx. Pacnpenenenue Pedepar

YpaBHeHuUs
nepeHoca

Pemenue 3anay nuddysuu,
JJIEKTPUYECKOTO NIEPEHOCA U
TEIUIONPOBOJHOCTH. MaKpOCKONTMYECKUI
nepeHoc: KoHBEKTHBHBIN NepeHoC.
YpaBHEHHsI KOHBEKTHUBHOM JIEKTPO-

«bmuu-onpocy,
Pedepar




muhy3un 1 KOHBEKTHBHOTO

nporiecca D1, obecieunBaromnx

TEIIONEPEHOCA
KonBekTuBHO- Pacuet napamerpoB D/1 annapara 1o
QG py3noHHAS 3aJlaHHBIM XapaKTepUCTHKaM IpoLecca
MOJIeh oOecconuBanus. Pemienue 3anaun
IIEKTPOANATIN3A ONTUMHU3ALMU: IOUCK ITapaMeTPOB

KoHTposbHast paboTa
Pedepar

BOJbI

MUHUMAJIBHYIO CE0ECTOMMOCTh OUHIIICHHOM

2.3.3 JlabopaTopHbIe 3aHITHSA

JIaGopaTopHbie 3aHATHS - HE IPEIYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl — He PeyCMOTPEHbI

2.4 TlepeyeHb y4eOHO-METOIUYECKOr0 o0ecniedeHUsl 1JIsl CAMOCTOATEIbHOH PadoThI
00y4aloIIMXCH MO0 JUCHUILIMHE (MOTYJII0)

[lepedyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS
JTUCIUILIMHBI 110 BBIMOJHEHUIO CAMOCTOSITEIbHON

KOHTPOJTIO

Ne Bun CPC paGoTsI

1 2 3

1 |IIpopaboTka yaeOHOTO 1. Crenanenko, Esrenuii Anronosuu (KyOI'Y).
(TeopeTHYECKOro) MaTepuaa MaremaTiueckiue MeTOJbl OIICHUBAHUS HAJIEKHOCTH

2 |Bbinmonnenne HHAMBUIYATBHBIX |TeXHUYECKUX CHCTEM M TEXHOTECHHOTO pucka [Texkcrt]:
3a71aHuii (IOAroTOBKA yueOHOoe mocobue. Y. 1 / E. A. Crenanenko; M-Bo
pedeparos) obpasoBanus u Hayku Poc. ®eneparmu, Kybanckuii roc.

3 |[losroToBKa K yCTHBIM OMpPOCaM ya-T. - Kpacnogap: [KyOaHCKuMil rocymnapCTBEHHBIN
Y KOHTPOJIbHBIM paboTam yrusepcnrer], 2010. - 200 ¢,

4 |IlonroroBka K TEKyLeMy

2. KoBaslenko, A.B. Maremarndeckoe MOJICTHPOBAHUE
¢u3uko-xumMuueckux mnpoueccoB B cpeae Comsol
Multiphysics 5.2 [DnekTpoHHBIN pecypc]: yueb. mocodue
/ A.B. KoBanenko, A.M. ¥Y3nenoBa, M.X. Yprenos, B.B.
Huxonenko. — 3nektpon. mpan. — Cankrt-IlerepOypr:
Jlans, 2017. — 228 c¢. — Pexum pocryna:
https://e.lanbook.com/book/93695

Metoauueckue yKa3aHus 1o
CaMOCTOSITEIbHON pabOTHI.
Mertoanyeckne yKazaHUs MO HAMMCaHHUIO pedepaTos.
VYTBepxkaeHs! kadeapoil Gpu3nueckoil XMMHUH, TPOTOKOI
Ne 17 0T 11.05.2017 r

OpraHu3alun

Meroanyeckue  peKOMEHJAMM K  OpraHu3aluu
ayJIUTOPHOW U BHEAYAUTOPHOM (CaMOCTOSITENHHOM)
paboThI CTYIEHTOB: MeToanYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. ITlounnok, A.B., becmamos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yH-T, 2018. 89 ¢



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

VY4eOHO-MeTOoIMYeCKHe MaTepHalibl Ul CaMOCTOSITENbHONW PaboThl OOYyYaroUIMXCs U3
Yrcla UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMH BO3MOKHOCTAMHU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

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

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUTATENIBHOTO alapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlnst hopmupoBaHust MpOPEeCcCHOHATBHBIX KOMIETEHIIMHA B IMPOIIECCE OCBOCHHUS Kypca
UCIIOJIB3YETCS TEXHOJIOTUsI PO(ecCHOHaTIbHO-Pa3BUBAIOIIETO 00YUCHHSI, PEAyCMaTPUBAOIIAs
HE TOJBKO Iepeaady TEOPETHYECKOro MaTephaia, HO W CTUMYJIHPOBAHHE W pa3BUTHE
NPOIYKTUBHBIX MO3HABATEILHBIX JICUCTBHI CTYICHTOB (Ha OCHOBE IICHXOJIOTO-TIEarorHuecKoil
TEOPHH MOITAITHOTO ()OPMHUPOBAHUST YMCTBEHHBIX JICHCTBHI).

JInst Ui ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 3/I0POBbsI MPEAYCMOTPEHA OpTraHU3allHs
KOHCYJIbTAIMi C UCITOJIb30BAaHUEM DJICKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACTBA JIsl TEKYIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUHOI
aTTecTAluN
4.1 ®oHa OLIEHOYHBIX CPEJICTB Il MPOBeAeHHUs TeKYIlell aTTecTalul

Bonpocs! 14151 yeTHOro onpoca 1no reme «OCHOBHbIE MOHATHS. 3AKOHBI COXPAHEHHUSD)
1. Kak knaccuduuupyrorest pu3nko-XxuMU4eckue CUCTEMBI M ITPOLIECCHI epeHoca?
2. KaxkoBa cBs13b mpolieccoB mepeHoca ¢ MpoleccaMu 3arpsa3HeHHs] U OYUCTKH OKpY Karolei
cpenbl?
YeM 0TIIMYAIOTCS MAKPOCKONMUYECKUI U MUKPOCKOIIMYECKUN MEXaHU3MBbI IIepeHoca?
Kaxue ocHOBHBIE 3aKOHBI COXPaHEHMSI CYILIECTBYIOT?
Kaxkue ypaBHEeHUs1 OTHOCATCS K ypaBHEHHIM Oananca?
UYro onuchIBaOT ypaBHEHHs OajlaHCa Macchl M OajlaHCca KOJIMYecTBa BelecTBa?
B uem ocoOGeHHOCTh ypaBHEHUs OanaHca KOJIMYECTBA JTBUKEHUS?
Kak 3Byunt 3akoH ®Puka?
Kak 3Byunt 3akon Oma?
0.  Kak 3Byuut 3akoH @ypbe?

BH©O©XoNOO O AW

HepequL YaCTH KOMIICTCHIUH, ITPOBCPACMBIX OLICHOYHLIM CPCICTBOM: OK-5

Kpurtepun oneHuBanus yCTHOro onpoca

OneHka «OTJMYHO» CTaBUTCS, €CJIM CTYAEHT MOJHO H3jaraeT Marepuai (0TBeyaeT Ha
BOIPOC), JaeT MpaBHIBHOE OIpeesieHUe OCHOBHBIX MOHATHH; OOHapy)XHWBaeT IMOHMMaHUE
MaTepuaia, MOXKeT 000CHOBaTh CBOM CYKIEHHS, MPUMEHUTh 3HAHUS Ha MPAKTHUKE, PUBECTU
HE0OXO/MMbIE TPUMEpPHl HE TOJNBKO M3 Y4eOHHKA, HO M CaMOCTOSITEJIbHO COCTaBJICHHBIE;
u3JlaraeT Marepual IMOCJIeOBAaTeIbHO W MPAaBUIBHO C TOYKU 3PEHHS] HOPM JIUTEPaTypHOTrO
A3BIKA.

OneHka «XOpOLIO» CTaBUTCS, €CJIU CTYIEHT JaeT OTBET, YJIOBJIETBOPSIOMIMA TEM e
TpeOOBaHUAM, YTO U JAJS OLEHKH «OTIUYHO», HO JOMycKaeT 1—2 ommOKH, KOTOpBIE caM ke
UCTIpaBIISET, U 1—2 HepoueTa B MOCIEI0BATEILHOCTH U S3bIKOBOM O(OPMIIEHUH U37IaraeMoro.



OneHka «y/l10BJIeTBOPUTEIbHO» CTAaBUTCS, €CIM CTYACHT OOHApY>KUBAeT 3HAHUE U
IIOHUMaHHE OCHOBHBIX IIOJOXKEHHUH JaHHOW TEMbl, HOT M3JIaraeT MaTepuaj HENOJIHO MU
JIOMTyCKAeT HETOYHOCTH B OIpPENEJICHUN MOHATUH WM (HOPMYIHPOBKE IPAaBHI; HE yMeEeT
JIOCTaTOYHO IIIyOOKO M JI0Ka3aTeIbHO 00OCHOBATH CBOU CYKIECHHUS U IIPUBECTU CBOU IIPUMEPBI;
u3JaraeT Marepuajg HEMOCJIEJOBAaTEIbHO M JOMYCKAeT OIIMOKK B SI3BIKOBOM O(OPMIICHUH
U3J1araeMoro.

OuneHka «HeyJ10BJIETBOPUTEILHO» CTABUTCS, €CIIM CTYICHT OOHAPYXHBAEeT HE3HAHHE
OosbllIe YacTH COOTBETCTBYIOLIETO BOIPOCA, JOMYCKaeT OIIMOKM B (OPMYIHPOBKE
OIpeAE/eHUN U IpaBW, MCKAXKAIOIIUE UX CMBICI, OECHOpSAJOYHO M HEYBEPEHHO H3JIaraer
matepuan. OLeHka «2» OTMEuYaeT Takue HEJOCTaTKH B IOJrOTOBKE, KOTOPBIE SBISIOTCS
CEPbE3HBIM IPENATCTBUEM K YCIIEITHOMY OBJIAJICHUIO IOCIEAYIOIIMM MaTepHaIOM.

Bomnpocekl 11 OLICTPOr0 NMCbMEHHOT0 ONPOCA («OJIMI-0MPOCA») HA MPAKTHYECKOM
3aHATHH (CeMHMHApe) N0 TeMe «YpaBHEHUs MePeH0Ccay

1. B wu4eM ocHOBHOe oTinyMe npouecca aup@dy3ud B  YCIOBHUAX HAJIO0XKEHHOTO
AIEKTPUUECKOTO T0JIs U 6e3?

2. M3 xakux ypaBHEHMI U MPeAIooKeHN BbITekaeT ypaBHeHue Hepaera-Ilnanka?

3. Kak BbIpa3uTh IUIOTHOCTH IIOTOKa HOHOB Yepe3 TPaJUEHT DSICKTPOXUMHUECKOTO
noreHmana?

4. B 4eM 3aKJII04aeTCs YCIOBHE PABHOBECHS?

5. Kakue cymectBytoT ocHOBHBIE neMeHTsl THIT?

6.  Uro u3 cebs mpencrasisier ypaBaenus Onzarepa?

7. KakoBa ¢opmynupoBka U (U3MYECKMH CMBICH IOTOKOB, JABIXKYLUIMX CWJI MU
k023 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

8.  Kakum 00pa3oM BO3MOYKHO OCYILECTBUTH BBIBOJ| JIMHEHHBIX 3aKOHOB InepeHoca PDuka,
Owma u [lapcu u3 ypasaenus Kenem-Kauanbckoro?

9. B uem ocHOBHas ujest 0apoMeMOpaHHBIX MPOLECCOB?

10. Kakwue ypaBHeHHS NepeHOCa BBITEKAIOT U3 ypaBHeHUH Kenem-Kauanbckoro?

11. Kak knaccudpunupyrorcs 6apomeMOpanHbie mporeccel? Kakue MexaHU3MbI pa3/ieneHus
WCIIOJIB3YIOTCSI B 0OPaTHOM OCMOCE U B IPYTUX OapoMeMOpaHHBIX Tpolieccax?

12. Kaxue nmapaMeTpsl ONpeaesstoT KauecTBO pasesieHus: B 0apoMeMOpaHHBIX Mpoleccax?

13. Kakwue mporecchl MpoTeKaroT B reMoanain3arope?

14. Kax ocymecTBUTh pacueT IUIomaad MeMOpaHbl, HEOOXOIUMOM ISl OJHOrO ceaHca
OUYUCTKH KPOBH?

15. Kakum o00Opa3oM  OCyIIeCTBIseTCSs  pacuyeT OOpaTHOOCMOTHYECKOIO  Ipolecca
o0ecconuBaHus MOPCKOM BOJIbI?

[lepedyeHp 4acTH KOMIIETEHIINH, TPOBEPSIEMBIX OLleHOYHBIM cpencTBoM: OK-3

Kpurepun ouneHuBanusi ObICTPOrO NHCBMEHHOr0 Ompoca («OJHI-ONMPOCa») Ha
NMPAKTU4Y€CKOM 3aHATHH (CeMUHAape)

IIIxana oneHNBaHMA:

«OTJANYHO» - BONPOC PACKPHIT MOJHOCTHIO, TOYHO 0OO03HAUYEHBI OCHOBHbIE MOHATHUS U
XapaKTepUCTHKU 110 TEME.

«Xopomo» - BONPOC PACKPBIT, OAHAKO HET IMOJHOIO ONUCAaHHUs BCEX HEOOXOIMMBIX
AIIEMEHTOB.

«Y10BJIETBOPHUTEIBHO» - BOIIPOC PACKPHIT HE MOJIHO, IPUCYTCTBYIOT TpyOble OLIMOKH,
OJIHAaKO €CTh HEKOTOPOE MOHUMaHNE PACKPHIBAEMbIX IMOHSITHH.

«HeynoB/1eTBOPHUTEJIBHO» - OTBET HAa BOIIPOC OTCYTCTBYET UJIH B LIEJIOM HE BEPEH.

KonTtpouabHas padora no treme « KoHBeKTHBHO-1M(PPY3HOHHASI MO /b JIEKTPOAHATH3A)



Bapuant Nel

1. DnexkTpoMeMOpaHHbIe Mporiecchl. CxeMa 3IeKTpoaran3a.

2. Onnomepnas mozens /1. KonueHntpaimonHas nosipu3aius npu 3JIEKTPoaAHalIn3e.

3. Pacuer ckauka noteHmnuaza B MeMOpaHHOM CUCTEME.

4. KouBektuBHast muddysus npu snekrpoguanuse. JBymepHas mozaens. DopmynupoBka
3ajauu.

3aoauya. Haiitn onTuManbHOE HampspDKEHHE M Ce0ECTOMMOCTH BOJBI, TOdydaeMoi mpu I/
pactBopa NaCl ¢ konnenTpanueit 0.01 monw/a. [IpuHATE, YTO CKOPOCTH TEYCHHS pacTBopa 1.6
cm/c, koapounment auddysuun comn D NaCl=1.6x10-5 cm2/c. Croumocts mMemOpan 1000
py0./M2. CTouMOCTb 3J1. PHEeprum paBHa 2 py0. 3a KBTxuac. 3arpaTtamu 3JEKTPO’HEPrUU Ha
nepekadyky pactBopa mnpeHeOpeub. Ymcnmo pabouumx uacoB B romy 5840, crommocTh
obopynoBanus 6e3 croumoctu memopan 200 000 py6ueii. [Ipon3BOAMTENTBHOCTS YCTAHOBKH 1
M3/4 mo numoary u 0.2 mM3/4 o xonuentpaty. [llupuna paboueit yactu MeMOpaHbl (=IIKMpHUHA
kamepbl obOecconuBanusa) 40 cMm, paccTosHUE Mexay coceAHUMH MeMmOpanamu h=0.5 mm.
Crenenp obecconuBanus 0,8. MakcuManbHOe YuCIo JIeT skciuryaTanuu 12 ner. [pegycmorpers
3aMeHy MeMOpaHbl Kax/able 4 Toja.

Bapuant Ne2
1. JIBymMepHasi KOHBEKTUBHO-TU(dy3noHHas Mojenb /1. Pemenue kpaeBoii 3agauu.
2. Pacnipenienienre KOHIEHTpauuuM W IUIOTHOCTHM Toka B O/l Bonpramnepnas
XapaKTepUCTHKA.
3. KonsektuBHO-muddy3snonnas moaens D/1.
4, [IpenenbHbiii TOK 1 1 Y3UOHHBIHN CIIOM

3aoaua. HaiiTu onTUMalbHOE HaIpsDKEHHE M Ce0ECTOMMOCTH BOJbI, MoiaydaemMod npu /[
pactBopa NaCl ¢ xonnentpamnueit 0.01 mons/n. IIpuHATH, 4TO CKOPOCTH TeUeHHs pacTBOpa 1.6
cm/c, xkoddpdumment mupdysun comu DNaCl=1.6x10-5 cm2/c. Crommocts MmemOpan 1000
py6./M2. CTOMMOCTB 3J1. 3HEpruu paBHa 2 py0. 3a kBrxuyac. 3arparamMu 3J€KTPO3HEPrUH Ha
nepekayky pactBopa mnpenebpeub. Yuciao paboumx uwacoB B rogy 5840, croumocTs
oOopynoBanust 6e3 croumoctu MemoOpan 200 000 py6neitl. [Ipou3BoaUTENBHOCTh YCTAaHOBKU 1
M3/4 o pumoaty U 0.2 M3/4 o koHuentpary. [llupuna padoueit yactu MmemMOpaHbl (=IIHpPUHA
Kamepbl obecconuBaHusa) 40 cM, paccTOsIHME MEXIy coceIHMMH MeMOpanamu h=0.5 Mmwm.
Crenenb obecconuBanus 0,8. MakcumanbHOe uncio jet akcmtyarauuu 12 nert. [IpegycmorpeTsb
3aMeHy MeMOpaHbl Kaxkzble 4 roja.

IlepeuyeHpb yacTH KOMIETEHLIMH, TPOBEpsIeMBIX olleHOUHbIM cpeacteom: ITK-10, ITK-11

Kpurtepuu onieHuBaHus KOHTPOJIBHBIX padoT

OneHka «OTJMYHO» BBICTABIISIETCS, €CIIM CTYJICHT BBINOJHHUI paboTy 6e3 omuboK u
HEJIOYETOB, JIOIYCTHII HEe 00JIee OJJHOTO HEeI0UYeTa.

OneHka «X0pouo», €ciiy CTYACHT BBIMOJHUI paboTy MOIHOCTHIO, HO JOMYCTHI B HeEil
He 0oJiee 0JIHOM HerpyOoi OMIMOKU U OJTHOTO HEJ0UeTa, WIIK He 0oJiee TBYX HEI0YETOB.

OneHka «yI0BJIETBOPUTEJIBHO», €CIM CTYJACHT IPAaBUIBHO BBINOJHWI HE MeEHee
MIOJIOBUHBI Pa0OTHI WJTH JOMYCTUI HE 00Jiee IBYX IPyOBIX OMIMOOK, MuIH HE OoJee 0OHOU rpy0oit
U OJJHOM HerpyOoil omMOKM M OJHOTO HEJOoYeTa, WM He 0ojiee IBYX-TpeX HerpyObIX OIIMOOK,
WIM OJHOW HerpyOoil OomMOKM M TpeX HEI0YeTOB, WM MPH OTCYTCTBHUHM OLIMOOK, HO MpHU
HAJIMYUU YEThIPeX-TMSATH HEJOUYETOB, IJIOXO 3HAET TEKCT MPOU3BENEHHs, JOMyCKaeT UCKAKEHUE
¢bakToB.

OneHka «HeylI0BJIeTBOPUTEIbHO», €CIM CTYJEHT JAONYCTHJI YHCIO OLIMOOK U
HEJIOYETOB, MPEBOCXOSIIEe HOPMY, ITPH KOTOPOH MOXKET OBITh BBHICTAaBIIEHA OLEHKA «3», WIH
€CJIM TIPABUJIBHO BBITIOJIHUI MEHEE MOJIOBUHBI pabOTHI.

Tembl pedeparToB

1. BriBon 3akoHoB @uka, Oma, @ypre, ypaBuenus Hepaera-Ilnanka.
2. BriBo ypaBHEHUI KOHBEKTUBHOMU 31IeKTPoAN((Py3UH 1 KOHBEKTUBHOTO TEILUIONEPEHOCa.
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3 Pemenue 3amau nepeHoca. 3a1aqa pacTBOPEHUS TUIOCKOH TIACTUHBI.

4, Pemenue 3amay no nuddy3un B GU3NKO-XUMHUYECKUX CUCTEMAX. 3aaquM TAaIu3a.

5 YpaBHeHUs nepeHoca B bapoMeMOpaHHBIX MPOIIeCcCax.

6. AHajgM3 ®  pelICHWE KOHBEKTHBHO-AM(PQGY3UOHHOH  MOMACIH  DJICKTPOIAHAIIN3A.
Hcnonp3oBaHue pa3pabOTaHHBIX paHee MPOTPAMMHBIX MPOITYKTOB.

7. Pacyer pacnpejerneHrs KOHIICHTPALMA M IUIOTHOCTH TOKAa B KaHajaX 00ECCOJIMBAHUS H
KOHIIEHTPUPOBAHUS AJICKTPOJIUATUIHOTO arapara.

8. M3ydyeHne CBOMCTB MeMOpaHHBIX CHCTEM METOJAaMH  XPOHOIOTCHIIMOMETPHH,
BOHLTaMHepOMeTpI/II/I nu I/IMHC,HaHCOMCTpI/II/I.

9. OaHOMEpHOE MOJICITMPOBAHKE MIATHCIOWHBIX MEMOPAHHBIX CHCTEM.

[TepedyeHp yacTH KOMIIETEHIIMH, MPOBEPseMbIX oreHOouHbIM cpenactBoMm: OK-5, OK-3,
OIIK-5, IIK-10, IIK-11

Kpurepun ounenuBanus pedeparon

OneHKa «OTJIUYHO» — BHITIOJHEHBI BCE TPEOOBAHMS K HAMMCAHUIO U 3ammTe pedepara:
o0o3HayeHa mpobiema U 00OCHOBAaHA €€ aKTyaJbHOCTb, CAENaH KpPAaTKUW aHalu3 pa3iHuHBIX
TOYCK 3PCHUS Ha pPacCMaTpPUBAEMYIO0 MPOOJIEMYy M JIOTHYHO HM3JI0XKEHA COOCTBCHHAS ITO3HIIUS,
c(hOopMyIIMpOBaHbl BBIBOJABI, TE€Ma PACKPhITA IOJHOCTBHIO, BbIAEpkKAH 00BEM, COOIIOICHBI
TpeOOBaHUsI K BHEIIHEMY O(OPMIICHUIO, JaHbl MPABWIbHBICE OTBEThl HA JIOMOJHUTEIBHBIC
BOITPOCHI.

Ouenka «xopouo» — OCHOBHbIE TpeOOBaHMs K pedepaTy U €ro 3alluTe BHIMOIHEHBI, HO
IIPYU ATOM JIOMYIICHBI HEIOUEThl. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHana;
OTCYTCTBYET JIOTHYECKasi MOCJICIOBATEILHOCTh B CYXACHUSIX; HE BbIIEpkKaH 00beM pedepara;
UMEIOTCSL yIyHIeHus: B O(QOpPMIIGHHWH; Ha JOMOJIHUTENbHBIE BOMPOCHl MpPH 3allUTe JdaHbI
HETIOJIHEIC OTBETHI.

OueHka «yIOBJIETBOPUTENbHO» — MMEIOTCA CYIIECTBEHHbIE OTCTYIJICHUS OT
TpeboBanuii k pedepupoBanuto. B "acTHOCTH, Tema OCBElEHA JIMIb YaCTUYHO; JOMYIICHBI
dakTHyeckue omuOKN B COAEpKaHUU pedepaTta UM IPHU OTBETE Ha JOMOIHUTEIbHBIE BOIIPOCHI,
BO BpPEMS 3aIIUTHI OTCYTCTBYET BBIBO/I.

OueHka «HeyI0BJIETBOPUTEIbHO» — TeMa pedepaTa HE pacKkpbiTa, OOHApPYKHUBAETCs
CyIIIECTBEHHOE HETIOHUMAaHHE MPOOJIEMBI.

Kputepun mndpepennupoBanHoii oneHku pedepara

Kpurepnu onenku MakcumanbHasi ~ OLICHKa B
Oasutax

JIOrMYHOCTh U3JI0KEHHUSI 3

PackppiTre TeMbl 3

Hcnons3oBanue LIUPOKOU 3
MH(OpMalMOHHON 6a3bl

Hanuuwne COOCTBEHHBIX BBLIBOJIOB, 3
00001IeHI I, KPUTHIECKOTO aHAIN3a

Co0roieHue npaBuil HIUTHPOBAHMS 2

[IpaBuibHOCTH OopmITeHUS 1

Hroro: 15

13-15 0anmoB — OTIIMYHO

10-12 GamnnoB — Xopo1io

8-9 6aiToB - y/IOBJICTBOPUTEIIHEHO
0 6ayIOB — HEYIOBJIETBOPUTEIILHO

4.2 ®oHJI OLIEeHOYHBIX CPE/ICTB A/l MPOBEJACHUs IPOMEXKYTOYHOI aTTecTalluU

Bomnpocsl k 3x3ameny:

11



18.

19.
20.
21.

22.
23.
24,

25.

26.
217.
28.
29.
30.
31.
32.
33.

34.
35.

Kak knaccuduuupyrores Gu3NKo-XUMHUYECKHE CUCTEMBI M ITPOLIECCHI TepeHoca?

KakoBa cBsA3p INpPOLIECCOB IEPEHOCA C IPOLIECCAMHU 3arpsA3HEHHs M OYUCTKU OKPYXKAIOLIEH
cpenbl?

YeM 0TIIMYAOTCS MAKPOCKOIIMYECKUI U MUKPOCKOIIMYECKUI MEXaHU3MBI IIepeHoca’?

Kakue oCHOBHBIE 3aKOHBI COXPAaHEHMSI CYILIECTBYIOT?

Kakue ypaBHEHUS! OTHOCATCS K ypaBHEHUSIM OayiaHca?

Yro onuchIBalOT ypaBHEHMs OajlaHCca Macchl U OajaHca KOJIMYeCcTBa BelecTa’?

B uem ocoOeHHOCTh ypaBHEHUs OanaHca KOJIMYECTBA IBUIKECHUS?

Kak 3Byunt 3akoH ®uka?

Kaxk 3Byunt 3axkon Oma?
Kak 3Byunt 3akoH @ypbe?
B yem ocHoBHOe oTiuuue npouecca JupQy3uu B YCIOBHUAX HAJIOKEHHOTO 3JIEKTPUYECKOTO
noJis u 6e3?
N3 kakux ypaBHEHUH U NPEANOI0KEeHUH BbITekaeT ypaBHeHue Hepuera-I1linanka?
Kak BpIpa3uTh INIOTHOCTH IOTOKA HOHOB 4Y€pe3 IPAJUECHT IEKTPOXUMHUUYECKOT0 MOTEHIaa?
B uem 3akitouaercs yciioBue paBHOBeCHUs?
Kaxkue cymectBytoT ocHoBHbIE emeHTsl THIT?

. Uro u3 cebs npencrasnser ypaBuenus Ouzarepa?

KakoBa ¢opmynupoBka U (U3NYECKHN CMBICI MOTOKOB, ABIDKYIIMX CHJI M KOA((HUIMEHTOB
nepeHoca B ypaBHeHun Kegem-Kauansckoro?

Kakum 00pa3oM BO3MOYKHO OCYIIECTBUTH BBIBOJ| JIMHEHHBIX 3aKOHOB nepeHoca duka, Oma u
Hapcu u3 ypaBHenus Kenem-Kauansckoro?

B 1yem ocHoBHas uaes 6apoMeMOpaHHBIX TPOLECCOB?

Kakue ypaBHeHust nepeHoca BeITekatoT U3 ypaBHeHull Kenem-Kauansckoro?

Kak xmaccupunupyrorcs OapomemOpaHHbIe Tporiecchl? Kakne MeXaHW3Mbl pa3IeiCHHS
UCIOJb3YIOTCS B 0OpaTHOM OCMOCE U B APYruX 6apoMeMOpaHHbIX Ipoleccax?

Kakne mapameTpsl onpeensitoT Ka4ecTBO pas3AeieHus B 0apoMeMOpaHHbIX Iporeccax?

Kakue npouecchsl npoTekaroT B reMoananu3arope?

Kak ocymiecTBuTh pacyeT miaomaay MeMOpaHbl, HEOOXOIMMOM ISl OJHOIO CeaHCa OYHUCTKU
KpOBH?

Kakum o0Opa3oM ocymiecTBisieTcss pacueT 0OpaTHOOCMOTHYECKOIO Ipoliecca 00ecCoTuBaHMs
MOPCKOM BOJIbI?

YTo OTHOCHUTCSA K 3JIEKTpOMEMOPaHHBIM Iporieccam?

KaxoBa npuHIMNMagbHas cXeMa 3JIEKTpoIuanu3a?

Kak Beirnsiiut onHomepHas pusznyeckas mojens /17

Yro Takoe KOHIEHTpAlMOHHAs OJSPU3aIs?

Kak ocymiecTBisieTcst pacdeT ckauka NOoTeHIIMajaa B MeMOpaHHOM cucteme?

Uro Takoe KoHBEeKTHBHas 1upy3us B anekTpoaranuze?

Yro u3 cebdst mpeaCTaBIseT JByMEpHas MOJEINb dIeKTpoanainsa?

Uro u3 cebs mnpencTaBiseT AByMepHas KOHBEKTUBHO-IM(Py3nonHas wmonens OJI. Kax
OCYILIECTBIISIETCS PELICHUE KpaeBOH 3aaaun’?

UYro Takoe BonbTaMIIepHas XapakTepuctuka? Kakue npoueccbl oHa OnuchIBacT?

Urto Takoe npeaenbHbId TOK U AU Y3UOHHBIN CIION?

IIpumep 3K3aMeHALMOHHBIX OMJIETOB
DenepabHOE TOCYAAPCTBEHHOE 00pPa30BaTe/ibHOE YUpeKIeHHe BbICIIero 00pa3zoBaHust
«Ky0aHCKHIl rocy1apCTBeHHbIN YHUBEPCUTET)
TexHnocgepnas 6e30macHOCTb
be3onacHOCTh TEXHOJIOTHUECKUX MPOIIECCOB U MPOU3BOCTB
Kadenpa pusuueckoit xumun
Jucnuninna «MareMaTnuyeckoe MoJieJiMpOBaHNe NPOLECCOB MepeHoca B TexHoc(epe U B
IKO3AIIUTHBIX CHCTEMax»
JK3aMeHaAlMOHHbIH OnietT Ne 12
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1. Kak ocymiecTBisieTcst pacueT cKayka MOTeHIInana B MeMOpaHHo cucteme?
2. Kakue mapameTpsl onpenensioT KayecTBO pa3eieHus B OapoMeMOpaHHbIX Iporeccax?
3aBenyromuit kadeapoit B.1. 3a6omnorkuii

Kpurepun oueHKH 10 NPOMEKYTOUYHOM aTTecTanuu B Gopme IK3aMeHa.

- OUeHKH «OTJMYHO» 3aCIy)KMBAaeT CTYACHT, OOHApYXHUBIIUH BCECTOPOHHEE,
CUCTEeMaTUYECKOE U II1y0OKOe 3HaHHe MPOrpaMMHOI0 MaTepuasa, yMeHue CBOOOAHO BHIMOIHATh
3aganus, npeaycMmorpennbie PIIJ[, yCBOMBIIMII OCHOBHYIO M 3HAKOMBIA C JONOJHUTEIBHOU
JUTEPaTypOi, pPEKOMEHI0BAaHHOU NporpaMMoi. Kak mpaBuiio, OleHKa «OTJIMYHO» BbICTaBISAETCS
CTYZICHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX HMOHSATHH NUCIMIUIMHBI JJs1 TpuoOpeTaeMoit
npodeccuu, MPOSBHUBIIMM TBOPYECKHE CIHOCOOHOCTM B MMOHMUMAHUU, W3JIOKEHUH U
UCTIOJIb30BaHUH YU€OHOTO MaTepUana;

— OueHKH «XOpOIIO» 3acIyKUBAaeT CTYIEHT, OOHAPYKUBIIUN IOJHOE 3HAHHE
IIPOrpaMMHOI0 MaTepuaa, yCIEeIHO BBITOIHAIOMUN IIPEyCMOTPEHHBIE B IPOTpaMMe 3aJaHusl,
YCBOMBIIMN OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYK B mnporpamme. Kak mpaBuiio, oleHKa
«XOpOLIO» BBICTABIAETCA CTYIEHTAM, ITOKAa3aBLIMM CHCTEMAaTHYECKHN XapakTep 3HaHUM 110
JTUCIUIIMHE U CIIOCOOHBIM K HX CAaMOCTOSITEIbHOMY IOTOJHEHHIO W OOHOBJICHHIO B XOJI€
nanpHeimei yaeoHoi padboTsl 1 MpoheCCHOHATLHOMN e TeIbHOCTH;

— OUeHKH «yI0BJETBOPUTEIbHO» 3aCIyXHBAeT CTYICHT, OOHAPYXHUBIIMI 3HAHHE
OCHOBHOTO TIPOTPAaMMHOI0 MaTrepuajia B 00BbEMe, He0OXOIUMOM Ul JajbHeHmeld yd€Onl U
npencrosimeii  paboTel 1Mo mpodeccuu, CHOpaBISAIOMIMKACA C  BBIOJHEHUEM  3aJlaHui,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOi, PEKOMEHIAOBAHHOMU
nporpammoil. Kak mnpaBuio, OLEHKa «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYJIEHTaM,
JOIYCTHUBIIKMM IIOIPEIIHOCTH HENPUHIMINAIBHOIO XapakTepa B OTBETE Ha 3K3aMEHE WU IIpHU
BBINIOJIHEHUH 3K3aMEHALIMOHHBIX 3aaHU;

— OueHkKa «Hey/0BJeTBOPUTEIbHO» BBICTABIACTCS CTYIEHTY, OOHAPYXHBIIEMY
npoOeibl B 3HAHUSX OCHOBHOTO MPOrPaMMHOT0O MaTepuaia, JOMYCTUBIIEMY HMPUHIIUINUATbHBIC
OIIMOKM B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMoi 3anaHuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYAECHTaM, KOTOPbIE HE MOT'YT MPOJOKUTh O0ydeHHEe WU
OPUCTYNHUTh K NPO(EeCCHOHATBbHOM AESITENbHOCTH MO OKOHYaHWU By3a 0€3 JIOMOJHUTENbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH JUCLUIIIMHE.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEOOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHU
310pOBbBS IIPEAOCTABIIACTCS JONOJHUTEIBHOE BPEMS I IIOATOTOBKH OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTATOB O0YyUEHUsI UHBAJINUIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 30POBbsI MPEAYCMATPUBAETCS MCIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHJIUBUAYaTbHBIMU OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U UHBAJWAOB IIpOLIEypa OLIEHWBAHUS pE3yJIbTaTOB OOYyYEHHs 10 JUCHMILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOYyYEHHsS WHBAJIUAOB U JIUIl C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopMaluu B Qopmax, aJanTHPOBAHHBIX K OrPAaHUYEHUSM HX 3J0pPOBbsi U BOCHPHUATHUS
uHpOpMaLIUH.

JInst an ¢ HapyIEeHNUs MU 3pEHUS:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:
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— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHbh MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJISL OCBOEHMSI JUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHasi IMTEpaTypa:

1. Cremanenko, Eprennii Auronosud (KyoI'Y). Maremarndeckue METOIbI OIICHUBAHUS
HAJISKHOCTH TEXHUYECKUX CUCTEM U TeXHOreHHOTOo pucka [Tekct] : yuebnoe nmocodue. Y. 1 / E.
A. Crenanenko ; M-Bo o6pa3oBanus u Hayku Poc. @enepanun, Kybanckwuii roc. yH-T. -
Kpacnopap : [Kybanckuii rocynapcTBennbiii yuuepeuret], 2010. - 200 c.

2. Kopanenko, A.B. Marematuueckoe MoJIeTMpOBaHUE PU3NKO-XUMUYECKUX MPOLIECCOB B
cpene Comsol Multiphysics 5.2 [DnexktponHslii pecypc] : yue6. mocodue / A.B. KoBanenko,
A.M. V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — Onektpon. nan. — Cankr-IlerepOypr:
Jlanb, 2017. — 228 c. — Pexum nocryma: https://e.lanbook.com/book/93695

5.2 JlonosiHUTeILHAS JIUTEpaTypa:

1. TloBbllIeHHE MOKAPHON U IKOJIOTUYECKON OE30MaCHOCTH IKCILTyaTallii KOTENbHBIX MPH
UCIOJIb30BaHUU 3JIEKTPOO30HHBIX YCTaHOBOK [Tekct] : MoHorpadus / 1. A. Hopmos, E. A.
®enopenko, B. A. [Iparun, B. H. 3arautko ; Heroc. vactHoe 06pazoBar. y4pexAeHHEe BBICIIETO
npod. odpazoBanus "Kybanckuii cor.-akonom. uH-1", Kad. moxkapHoii 6€301macHOCTH U 3alTUTHI
B Upe3BblYaiiHBIX cuTyauusx. - Kpacuogap : [KCOU], 2012. - 117 c.

2. T'ymepos, A.M. MaTtemaTu4eckoe MOJICITUPOBAHUE XUMHUKO-TEXHOJIOTHUECKUX
MIPOIIECCOB [ DNEKTPOHHEIN pecypc] : yueb. mocodbue / A.M. I'ymepoB. — DIEKTpOH. 1aH. —
Cankr-IlerepOypr : Jlans, 2014. — 176 c. Pexxum nocryna: https://e.lanbook.com/book/41014

3. Ceutnos, Anekceit AnekcanapoBud. Beenenue B MemOpaHHyro TexHomoruto [Tekcr] :
[mocobue] / A. A. Cutuos. - M. : [leJIu npunt, 2007. - 207 c.

5.3. Illepuoauyeckue u3IaHus:

1. A.B. fpocnaBues, B.B. Hukonenko, lonHooOMeHHBIE MEMOpaHHBIE MATEPUATIBI:
CBOMCTBA, MOAU(UKAIUS U TIPAKTUIECKOE MPUMEHEHHE, 0030p. Poccuiickne HaHO-TEXHOJIOTHH,
2009, T.4, Ne3-4, C. 33-53

2. 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.

6. Ilepeyenp pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKALMOHHON  ceTH
«MHTEpHET», B TOM 4YHCJIE COBpPeMeHHbIe MNpodeccHOHANbHbIE 0a3bl JAHHBIX H
HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbl, He00XOAMMBbIe AJSl OCBOEHHMS IMCHUILIHHBI
(Mmonmyais).

1. CmpaBouHo-npaBoBas cucrema «Koncynprant [Tnrocy hitp://www.consultant.ru
2. Tlopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu https://data.gov.ru
3. baza OTKpHITBIX JaHHBIX MWUHHCTEpCTBA TpyJa M CONUAIBHOW 3amuThl PD
https://rosmintrud.ru/opendata
baza nannbix Hayunoit snextponnsiii ondanoreku eLIBRARY.RU https://elibrary.ru/
5. baza nanHbix Bcepoccuiickoro HMHCTHTYTa Hay4HOM M TEXHHYECKOM HH(opMaruu
(BUHUTU) PAH http://www2.viniti.ru/
6. ba3pl maHHBIX B cepe MHTEUIEKTyalbHOH COOCTBEHHOCTH, BKJIIOYAs MaTEHTHHIC Oa3bl
JaHHbIX WWW.rusnano.com

B

14


https://e.lanbook.com/book/93695
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7. ba3pl MaHHBIX W aHATUTUYECKHE MyOJMKALUU «YHUBEPCUTETCKass HH(OpMaIMOHHAS
cuctema POCCHUA» https://uisrussia.msu.ru/
8. ®enepanibHass  rocyaapcTBeHHas — wWHpopManuoHHas — cuctema  «HanumoHanmbHas

3JIEKTpOHHAas OndymoTeka» hitps://H30.pd
9. baza maHHBIX NpO(eCcCHOHATBHBIX CTaHIAPTOB MUHHUCTEPCTBA TpyJda M COLMAIBHOM

3aLUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
10. Baszml JTAHHBIX MunucrtepcTBa SKOHOMHUYECKOTO pa3BUTHS PD

http://www.economy.gov.ru

11. Enunas 6a3a roctos P® - http://gostexpert.ru/

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

13. UndopmanmonHo-mpaBoBasi cucrema «l'apant» [DnekTpoHHBIH pecypc] — Pexum
nocryma: http://garant.ru/

14. DnexTpoHHO-OMOIMOTEYHAs cucTeMa «KoHcynpraHT cryaeHtay Www.studmedlib.ru

15. Scopus - MYJIbTUTUCIUIIMHAPHAS pedepaTuBHas Oa3a JTAHHBIX
https://www.scopus.com/

16. Komnekuust >kypHanoB wusfgatenbctBa FElsevier Ha moprane  ScienceDirect
https://www.sciencedirect.com/

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

18. Dnekrponnbie yueOHukU Kadenps MemOpannoit Texnonoruu Poccuiickoro XuMuko-
TexHoJIorn4ecKoro YHuBepcurera HM. JI.1. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

7. Meroauyeckne YyKa3aHusl [Jsi O0y4alOIIUXCA 110 OCBOCHHMIO JIMCHUILIMHBI
(Mmonxy.Jist)

VYcnemHoe OCBOGHHME AMCLHMIUIMHBL IPEANOJIAaracT aKTUBHOE, TBOPUYECKOE Yy4dacTHE
CTYyJICHTa MyTeM TUTAHOMEPHOM, TOBCEAHEBHOM pabOTHI.

Texymuil KOHTPOJIb 3HAHUI OCYIIECTBIISETCSA HA KAKIOM JIEKIIMOHHOM M ITPAKTHYECKOM
3aHsTHH (cemuHape). torosas ¢oopMa KOHTPOIISI — SK3aMEH.

OO0mue pekoMeHAaAUA

N3yueHnue MUCHUIIIMHBI CeAyeT HAaUMHATh C MPOpabOTKK pabodeil mporpaMMebl, 0coboe
BHHUMAaHUe, yAelss LeNsIM U 3a/la4aM, CTPYKTYpE U COAEPKAHUIO Kypca.

Nwmeetcs 3nekTpoHHAs BepCHs JIEKIMH MO TJAaHHOW JUCIUIINHE.

OcHoBHOI (opMmoii 00y4yeHMsI CTYJEHTOB SBISIETCS CaMOCTOsITeNIbHass paboTa Haj
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIMHBI COCTOUT U3 CIAEAYIOLINX TAIOB:

1 IlpopaboTka TEOpPEeTHMYECKOrO MaTepuana IO PEKOMEHJIOBAHHBIM Yy4eOHUKaM H

KOHCIIEKTaM JIEKIIM, IPEIOCTaBIEHHBIX MPEIO01aBaTEIEeM B AJIEKTPOHHOM BH/IE.

2 BhINONIHEHUE CaMOCTOATENbHBIX PadOT.

3 Cnaun 5K3aMeHa B YCTHOM MJIM MMHUCbMEHHOM (popme (II0 YCMOTPEHHIO MPEroaaBaTes).

PadoTa ¢ KOHCIIEKTOM JIeKIU i

[IpocMoTpuTE KOHCHEKT cpa3y Mocje 3aHATHH, OTMEThTE MaTepHall KOHCIEKTa JIEKIH,
KOTOpBIM BBI3BIBACT 3aTPyAHEHMsI [Uld NOHMMaHudA. llombiTaliTece HaWTH OTBETHl Ha
3aTpyJHUTENbHBIE BOIMPOCHI, MCIONb3ys peKOMEeHAyeMylo Juteparypy. Eciu camocTosTenbHO
HE yJaioch pa3odpaThbcs B MaTepuane, chopMyaupyiTe BOIIPOCH U OOPAaTUTECh 3a MOMOIIBIO K
IpenoAaBaTeNio Ha KOHCYJIbTallMM WK Onvkaiiieil jgexuuu. PeryiasipHo oTBoauTe Bpems JUIs
MIOBTOPEHMS TPOMJIEHHOIO Marepuaina, IpOBEPsAs CBOM 3HAHUSA, YMEHUS U HaBBIKM 110
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTH4eckue 3aHATHSA (CEMHHAPHI)

[ToaroroBka K MpakTUYECKUM 3aHATHAM (CEMUHApaM) COCTOUT U3 HECKOJbKUX 3TaIlOB!

- MIOBTOPEHUE M3YYEHHOI0 Marepuana. J{jas 3TOro MCIosb3yHTCs KOHCIEKTHI JIEKLUH,
PEKOMEHI0BaHHAs! OCHOBHAS U JIOTIOJIHUTEIbHAS JINTEPATYpa;
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- yrinyOJeHne 3HaHUi 10 TeMe.

Ha mnpaktuyeckux 3aHATHAX (ceMUHapax) HPUBETCTBYETCS AKTMBHOE YYacTHE B
00CYX/IeHUU KOHKPETHBIX CUTyallui, CIOCOOHOCTh HAa OCHOBE IMOJYYCHHBIX 3HAHUN HAXOAWUTh
HauOosee >(PQPEKTUBHbIE PEIICHUS IOCTaBIEHHBIX NPOOJIEM, YMETb HAaXOIHUTh I10JIE3HbIN
JIOTIOJIHUTEIIbHBIN MaTeprall 10 TEMATUKE 3aHITHM.

Mertoauyeckue peKOMeHJAAIUHM IMPenoAaBaTeJsiM [0 METOAMKE IPOBEACHUA
OCHOBHBIX BH/I0B YU4eOHBIX 3aHSTHH.

Jleknuu. MeToauka 4YTeHus.

Jlekuu SIBISAIOTCS OJHUM W3 OCHOBHBIX METOJOB OOYYEHMS MO JUCHUIUIMHE, KOTOpPbIC
JOJDKHBI pelIaTh CIEAYIOIUE 3a0a4u:

— W3JI0KUTh BAXKHEUIIMNA MaTepuai IporpaMMbl Kypca, OCBEILAIOIINI OCHOBHBIE MOMEHTBI;
— Pa3BUTh Yy CTYJEHTOB NOTPEOHOCTh K CAMOCTOSTENbHON paboTe Haja ydeOHOW M HayyHOU
JIUTEpPATypPOil.

I'maBHOM 3amaued KaKIOW JIEKIMM SIBJISICTCS PACKPBITUE CYIIHOCTH TEMBI M aHAIU3 €€
[JIaBHBIX ITIOJIOKEHUH. PexomMeHnyeTcs Ha NepBOW JIEKIIMM JTOBECTH 10 BHUMAHHUS CTYIECHTOB
CTPYKTYpY Kypca U €ro pa3fieiibl, a B JajbHEHIIEeM yKa3blBaTh HAYAJI0 KaXKJ0r0 pas3jiesia, CyTh U
€ro 3a7iauul, a, 3aKOHYMUB U3JI0’KEHHE, IT0IBOAUTH UTOT 110 ATOMY pa3zieiy, 4YToObl CBSI3aTh €ro co
cnenyromuM. ConepkaHue JeKUMHA ompenensercss paboueit mporpammoit kypca. Kpaiine
JKeNaTeJIbHO, YTOObI KaXKaas JIEKLUs OXBaThlBajla U MCUYEPIbIBAIa ONPEICIIEHHYIO TEMY Kypca U
npezcTaBisiia co00i JOTHUECKH BIIOJIHE 3aKOHYCHHYIO paboty. Jlydine COKpaTUTh TeMy, HO HE
JIOIIYCKaTh IIEPEPBIBA €€ B TAKOM MECTE, KOTJa OCHOBHAs MJIes €I11€ ITOJIHOCTBIO HE PaCKpbITA.

IIpakTuyeckue 3anHsaTHA (ceMMHapbl). MeToaMka NpoOBeJAeHUS] NPAKTHYECKHX
3aHATHI (CEeMHHAPOB)

B nponecce moaroToBkM K MPaKTUYECKUM 3aHATUAM (CEMHUHapaM) pPEKOMEHAYETCs
B3aMMHOE OOCYXXJEHME MaTrepuana, BO BpeMsl KOTOPOIO 3aKpEIUIAIOTCS 3HaHUsS, a TaKxke
puoOpeTaeTcs MPaKTUKA B U3JI0)KEHUU U Pa3bsICHEHUH MOJYyYEHHBIX 3HAHU, pa3BUBAETCS PEUb.
[Tpyu HEoOXoaMMOCTH clieAyeT oOpaliathesi 3a KOHCyJIbTallMed K mpernojgaBatento. Mg Ha
KOHCYJIbTAIINI0, HE0OOX0IMMO XOPOILIO MPOAyMaTh BOIPOCHI, KOTOpPhIE TPEOYIOT pa3bsicCHEHUs. B
npolecce TBOPUECKOTO OOCYXKICHHMS M JIUCKYCCHUHM BBIPAOATHIBAIOTCS YMEHHMsS M HAaBBIKU
MCIIOJIb30BaTh IPUOOPETECHHBIE 3HAHUS JJIS1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Kputepuu onieHrBaHus pabOTHI HA MPAKTHYECKUX 3aHATHAX (CeMUHAPaXx):

— IPaBWJIBHOCTb OTBETA MO COAEPKAHUIO 3aJjaHMsl (YUUTHIBAETCSI KOJIMYECTBO U XapaKTep
OLIMOOK MPH OTBETE);

— MOJIHOTA U TN1yOrHa oTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (PaKTOB, MOHITUH U
T.1L.);

— CO3HATEIbHOCTh OTBETA (YUYUTHIBAETCS MOHMMAHHE U3JIaraeéMoro Marepuana);

— JIOTMKAa W3J0XKEeHMs Marepuana (YUUTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIMH,
N0CJIEI0BATENbHBIN pacckas, FpaMOTHO MOJIb30BATHCS CIIEHUATIBHON TEPMUHOIOTHEN);

— PpalMOHAJIBHOCTh MCIIOJIB30BAHHBIX IPUEMOB M CHOCOOOB PEUICHHS IOCTABIEHHOM
yuyeOHOIl 3ajaum  (YYUTHIBAeTCS YMEHME MCIIOJIb30BaTh HaubOoyiee MPOrPEeCCUBHBIE U
3¢ peKTUBHBIC CTTOCOOBI IOCTHKEHUS TSN ),

— CBOEBPEMEHHOCTh M 3(P(GEKTUBHOCTh MCIIONB30BaHMS HATJSAHBIX IMOCOOMH U
TEXHUUYECKHUX CPEJICTB TMpHU OTBETe (YUYUTHIBAETCS TPAaMOTHO U C TMOJb30M NPUMEHSTH
HarJIsJHOCTb U IEMOHCTPALIMOHHBIH OIIBIT IPX YCTHOM OTBETE);

— UCIIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuraia (00s3aTeIbHOe YCIOBUE);

— PalMOHAIBHOCTh MCIOJIb30BAHUS BPEMEHH, OTBEIEHHOIO Ha 3ajaHue (He omolpsercs
3aTSAHYTOCTh BBIMIOJIHEHUS 33JaHUsI, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HMHIUBUIYaTbHBIX
0COOEHHOCTEH CTYJICHTOB).

MeToanuyeckne peKOMeHIaluM J1JI HAanucaHus pedeparos

Hanmcanue pedepara siBisiercss o1HOM U3 GopM 00ydeHHUs CTYJEHTOB, HalpaBIeHHON Ha

OpraHM3aIMI0 U TOBBIIIEHUE YPOBHS CAMOCTOATEIbHOW pabOThl CTYJIEHTOB; OAHOM U3 (hopMm
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Hay4YHOH paboTBl CTYAEHTOB, IENIBI0O KOTOPOW SBIAETCS pACIIMpPEHUE HAy4dHOTO Kpyrosopa
CTYACHTOB, O3HAKOMJIEHHE C METOJ0JI0IMel Hay4HOT'O ITOKCKa.

OcHOBHBIE 337a4M CTYyJEHTAa NpPHU HANMCAHUM pedepara: ¢ MAKCHMAaIbHOH IOJHOTOM
UCIIOJIb30BaTh JIUTEPATypy O BbIOpaHHON TeMe (KaK PEeKOMEHIYyEeMYI0, TaK U CaMOCTOSITENIbHO
noJ00paHHyI0) Ul TPaBWIBHOTO MOHWMAHHs aBTOPCKOW IMO3UIMH; BepHO (0€3 HCKaKeHHs
CMbICJIa) TepellaThb aBTOPCKYIO IMO3ULHUIO B CBOEH pabore; yACHUTH Ui ce0s M H3JI0XKUThH
MPUYMHBI CBOETO COTJIAcHs (HECOTJIaCHsl) ¢ TEM HJIM MHBIM aBTOPOM TI0 JAHHOU Mpodiieme.

Cmpyxkmypa pepepama

1. TuTyAbHBIN THUCT

2. OrnaBnenue

OrnaBnenue - 93T0 1MIaH pedepara, B KOTOPOM KaKIOMY pas3jiely JOJDKEH
COOTBETCTBOBATH HOMEP CTPAHUIIbl, HA KOTOPOIl OH HaXOAUTCS.

3. Tekcr pedepara.

OH fenuTcs Ha TPU YacTU: BBEJCHNUE, OCHOBHAS YacTh U 3aKJIFOUYEHHE.

a) Beenenue - pasnen pedepara, MOCBANICHHBINA TTOCTAHOBKE MPOOIEMBI, KOTOpas Oyner
paccMaTpuBaThCS 1 OOOCHOBAHHUIO BEIOOpA TEMBI.

6) OcHOBHast 4acTb - 3TO 3BE€HO Pa0OTHI, B KOTOPOM IOCIENOBATEIBHO PACKPBIBACTCS
BbIOpaHHas TeMa. OCHOBHAs 4acTh MOJKET OBbITh MpE/ICTaBlIeHA KaK LIEJIbHBIM TEKCTOM, TaK U
pasmenena Ha TmiaBbl. [lpm  HeEoOXoauMMOCTH TeKCT pedepara MOXKET JONOIHITHCS
WITIOCTpALMSIMU, TaOJIMIaMH, TpaKaMH, HO UMH He cIelyeT "Meperpyxarh" TeKCT.

B) 3aKIII0YEHHUE - TaHHBIN pa3zen pedepaTa T0HKEH ObITh MPEICTABICH B BHJIC BHIBOJOB,
KOTOpbIE TOTOBATCS HA OCHOBE IMOJTOTOBJIEHHOIO TeKCTa. BBIBO/IBI JOIKHBI OBITh KPATKMMHU U
YeTKUMHU. Tarke B 3aKIIIOYCHHE MOYKHO 0003HAUUTH MPOOJIEMBI, KOTOPHIE "BHICBETHIIHCH" B
x0J1¢ paboThI Haa pedepaTom, HO HE OBLIIM PACKPBITHI B paboTe.

4. CnHMCcOK WCTOYHMKOB M JIUTEpaTypbl. B maHHOM cHucke Ha3bIBAIOTCA KaK Te
UCTOYHUKH, Ha KOTOpBIE CChUIAETCA CTYAEHT IpU IOATrOTOBKE pedepara, TaK U BCE HHBIE,
U3yYEHHBIE UM B CBSI3U C €r0 MOJrOTOBKOH. B pabore nomKHO OBITH HCIOIB30BAHO HE MEHEE 5
pasHbIX UCTOYHUKOB. PaboTa, BHIOIHEHHAs C MCIIOJIb30BAaHUEM MaTepuaa, cojiepikallerocs B
OJTHOM HAyYHOM HMCTOYHHKE, SBISETCS SBHBIM IUIArHaToM W He mpuHHMaeTcs. OdopmiieHune
Crucka  MCTOYHHMKOB W JIUTEpaTypbl  JOJDKHO  COOTBETCTBOBAaTh  TPeOOBaHUIM
oubmorpadguueckux cranmaptoB. OObeM W TEXHUYECKHE TPEOOBaHMs, TMPETBSIBISIEMBIE K
BBINOJIHEHUIO pedepaTa.

[Ipesentanuu k pedepary BbIONHAIOTCS B nporpamMme Power Point. Ona pomkHa
COCTOATh M3 5-8 cHaiiioB W colepkaTb OCHOBHBIE OIpeJeNeHHs, (QaKTHUECKHUM
WITIOCTPUPOBAHHBIN MaTepHai, BBIBOABI U CIUCOK HMCIIOJIb30BaHHBIX MCTOYHUKOB. Marepuan
JUIs  COOOIEHUS HEoOXOIMMO MCKAaTh B KHHUTaxX, >KypHaJaX M HWHTEPHET-MCTOYHHUKAX,
ONyOJIMKOBAaHHBIX B TIOCIIEHUE 3 TO/1a.

Jlokmaz1, CONpOBOXKAAIOLINI Mpe3eHTANH, JOKeH 3aHuMath 7-10 munyt. U noknan, u
NPE3CHTAIlMH TPEBAPUTEIIFHO TMPUCHIIAIOTCS MPEMONaBaTeNi0 1O AIIEKTPOHHOM TodYTe Ha
IPOBEPKY.

MeTtoanyeckue pPeKOMEHAAUMH [JIsi MOATOTOBKHM K KOHTPOJBHBIM padoTamM u
HANHCAHUSI KOHTPOJIbHBIX padoT

[Ipr moAroTOBKE K KOHTPOJBHOH pPadOTE M MTOTOBOMY TECTHPOBAHHIO HEOOXOIMMO
BHUMATEJIbHO MPOUYUTATH COCTABJIEHHBIE paHEe KOHCHEKTHI JIEKIMH, MPOCMOTPETH MOPSIOK
BBINTOJIHEHHS JTAOOPATOPHBIX PadOT W OCHOBHBIC TMOJyYCHHBIE B XOZE JIAOOPAaTOPHBIX padoOT
BbIBOZIbI. OTBETUTh HAa KOHTPOJBbHBIE BOIMPOCH. CBEPUTH CIHCOK BOIPOCOB C HMEOIIEHCS
uHpopmanuent. Hegocraronryro mHbopMaiuioo HEOOXOAMMO HaWTH B ydeOHHKaX (y4eOHBIX
ocoOusIX) WK B IPYTUX UCTOYHHUKAX MH(DOPMAIIUH.

KonTponbHas paboTta mpoBoIUTCS B TUCBbMEHHON opMe.

KonTtponbHble paboThl OOBIYHO COJEpKAT HECKOJIBKO BOMPOCOB M HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT au00 caM BBIOMpaeT OJUH W3 MPEJIOKEHHBIX BapUAHTOB, JIMOO
Iperno/iaBaTesb 3aKperUisieT 3a KK/ IbIM CTYI€HTOM OIpeIeIeHHbIH BapUaHT.
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MeTtoauyeckue peKOMEHIAUMHU OMNpee/siiolie MPoueaypsl OLEHUBAHUSL YCTHOTO
ompoca

C 1menpio KOHTPOJIS U MOATOTOBKH CTYACHTOB K M3YYEHHUIO HOBOU TEMbI BHAUAIEC KAXIOH
NPaKTUYCCKOTO 3aHSATHs MPEToaBaTeieM MPOBOIUTCS HHIMBHIYaIbHBIN MM (POHTAIHHBIN
YCTHBI OMPOC IO BBIOJIHEHHBIM 33JlaHUSIM TIPEABIAYyIIeH TeMbl. Kputepuu oueHkd: —
NPaBWIBHOCTh OTBETa IO COJCPKAHHUIO 3aJaHus (YYUTHIBACTCS KOJMYECTBO W XapakTep
OLIMOOK TPHU OTBETE);

— TIOJTHOTA U TITyOMHA OTBETa (YUUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHATHH U
T.IL);

— CO3HATEIBLHOCTh OTBETA (YUUTHIBACTCS IOHUMAHUE M3JIaraeMOro MaTepuaa);

— JIOTMKA W3JIOKEHUS MaTepuana (y4UTBIBACTCS YMEHHE CTPOUTH IEJOCTHBIMH,
MI0CJIEIOBATENBHBIN PaccKas, TPaMOTHO MOJIb30BATHCS CIICUAIBHON TEPMUHOIOTHEH ),

— PpaIMOHAJIBLHOCTh WCIIONB30BAHHBIX MPHEMOB M CIOCOOOB PEHICHUS IMOCTABJICHHOM
yueOHO# 3amaun (YYMTHIBACTCS YMEHHE WCIIONB30BaTh HamOoJiee TPOTPECCUBHBIC H
3¢ (dheKTUBHBIE CIOCOOBI TOCTHKEHUS TSI );

— CBOEBPEMEHHOCTh M J(P(GEKTUBHOCTh HWCIIOIB30BAaHHUS HATJSIHBIX TMOCOOMH U
TEXHUYECKUX CPEACTB IPU OTBETe (YYUTHIBACTCS TPAMOTHO U C TOJB30H NPUMCHSTH
HArJSITHOCTD M IEMOHCTPAI[MOHHBIN OIBIT TP YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuaia (00s3aTelIbHOE YCIOBUE);

— palMOHAIBHOCTh MCIOJIb30BAHUSI BPEMEHH, OTBEICHHOIO Ha 3ajaHue (He omolpsercs
3aTSIHYTOCTh BBITIOJTHEHUS 3aJ]aHMsl, YCTHOTO OTBETa BO BPEMEHU, C YIETOM HHIUBUIYATHHBIX
0COOCHHOCTEH CTY/ICHTOB).

Pa3BepHyTHIIi OTBET CTyIEHTA JOJDKEH NPEICTaBISATh COOOW CBS3aHHOE, JIOTHYECKU
MOCJICIOBATEIbHOE COOOIEHUE Ha 3aJaHHYK) TEMy, IOKa3blBaTh €ro YMCHHE HPHUMEHSTH
OTIpe/ICNICHUs, TIPAaBUJIa B KOHKPETHBIX CITydasix.

MeTtoanyeckue peKOMEHIAINH 1JIsl TOATOTOBKH K OBICTPOMY NHCbMEHHOMY ONPOCY

«OJHMI-0MPOCY» M MPOBeeHHs OBICTPOro MUCBMEHHOT0 ONPOCca «OJINI-0NPOCay»

BrICTpBI MUCHhMEHHBIN OMPOC «OJIUII-OTPOC CIMOCOOCTBYET Pa3BUTHIO MBICIUTEIHHOTO
mporecca, pPa3BUTHIO CIIOCOOHOCTH K CHUCTEMHOMY MBIIDICHUIO W aHAIW3y, a Takke
3aKpEeTICHUIO 3HAaHUH Y BCEX CTYIEHTOB OJHOBPEMEHHO.

[Ipn mOATOTOBKE K «OJIMI-OTPOCY» TPENoAaBaTeNlb JIOJDKEH 3apaHee MPUTOTOBHTH
CIIUCOK CTY/IEHTOB M HAamNHUCaTh CaMble Ba)XKHbIC, HO MPU ITOM Y3KHE U JIOTHUECKU CBS3aHHBIE
BOTIPOCHI TI0O COOTBETCTBYIOIICH TEME.

KaxxnoMmy cTyneHTY BbIIAaeTCs CBOM COOCTBEHHBIH, Y3KO CHOPMYIHPOBAHHBINA BOMPOC.
OtBeT NMODKEH OBITh YETKUM UM KpPAaTKHM, COJIEP’KallliM BCE OCHOBHBIC XapaKTCPUCTUKH
OTIHCHIBAEMOTO MTOHSTHSI.

B ocBoeHWW MUCIUTUITMHBI WHBATUIAAMH U JIUI[AMH C OTPaHUYCHHBIMU BO3MOXHOCTSIMU
310pOBbs OOJIBIIIOE 3HAYEHHE HMMEET WHIWBUIyajbHass ydeOHas pabdoTa (KOHCYIbTallUU) —
JIOTIOTHATEIIFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIONTUM WHIUBHIyaJTU3alMNA OOYUCHHUS U YCTAHOBIICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXJy TMpernojaBaTeieM W OOy4arolMMcsT WHBATUAOM WIHA JIMIOM C OTpaHMYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

MeTtoauyecKue peKoMeH/IAlNHU /1JIsl IPOBeIeHUs IK3aMeHa

[Tpw oreHKe YIUTHIBAIOTCS CIICIYIONINE KaueCTBEHHBIC ITOKA3aTeN OTBETOB:

o riyOuHa (COOTBETCTBUE U3YYEHHBIM TEOPETUUECKUM 00OOIIEHHUSM); IIUPOTA;

o OCO3HAHHOCTbH (COOTBETCTBUE TPEOYEMBIM B IPOrpaMMe YMEHUSIM IIPUMEHSTh
HOJYYEHHYIO0 HH(OPMAIIHIO);

. MOJIHOTA (COOTBETCTBHE 00BEMY NPOTrPaMMBbl);

o YHCII0 M XapakTep OIMHUOOK.

CTyI(CHTLI 00s13aHBI CAaTb 5K3aMCH B COOTBETCTBUU C PACIIMCAHUCM U y‘-ICGHBIM IIJIaHOM.
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DK3aMeH MO JUCLHUIUIMHE TpecieayeT LeNb OIEHUTh paboTy CTyAEHTa 3a Kypc,
IIOJIyYEHUE TEOPETHUYECKUX 3HAHUM, HMX IPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIIUICHUS,
IPUOOPETEHUE HABBIKOB CAMOCTOSATEIBHOM padOThl, YMEHUE NPUMEHATH IOJYYEHHbIE 3HAHUS
JUISl PEILICHUS IPAKTUYECKUX 3a7ad.

@dopma NpoBeNEHUS 3IK3aMEHA: YCTHO WM NHCbMEHHO YCTaHAaBJIMBAETCS PELICHUEM
Kadeapel. DK3aMEHATOpy MpeNoCTaBisieTcs IpaBO 3ajaBaTh CTYAEHTaM JONOJHUTEIbHbIE
BOIIPOCHI IO BCEH y4eOHOU IpOorpaMMe IUCIUTLTHHBIL.

Pesynprar cpaum 9SK3aMeHa 3aHOCHTBCS IIPENOJABATENEM B  DK3aAMEHALMOHHYIO
BEJJOMOCTb U 3a4E€THYIO KHUXKKY.

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM U JMUAMH C OFPAaHUYCHHBIMU BO3MOXXHOCTSMU
3I0pOBbsI OOJIBIIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYIbTAI[MH) —
JIOTIOJIHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIlMM IO MPEIMETY SBISIOTCS BaKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUyaIU3alUN O0YyUEeHUs U YCTAHOBJIEHUIO BOCIIUTATEIbHOTO KOHTaKTa
MEXJy IpenojaBaTesieM W OO0y4arolUIMMCsT HHBAJIUAOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. lepeuyenbr MHPOPMAMHOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbHOIO Mpolecca 1o JMCHUIINHEe (MOAYJ/I10) (IPU HEOOX0AUMOCTH)

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.
1. Mcnionp30BaHue cilaiii-Npe3eHTaluil Npy NpOBEACHUH JIEKIMOHHBIX 3aHATHH.
2. Opranu3anust B3auMOJICHCTBUS C 00yUYarOIIMMHUCS TIOCPEICTBOM 3JIEKTPOHHON MOUTHI

8.2 IlepeyeHb HEOOXOAMMOTO JTUIIEH3MOHHOTO MPOrPAMMHOI0 00ecnevyeHus.
1. Microsoft Windows;
2. IIporpammusiii maker Microsoft Office;
3. Iporpammusrit maker Comsol Multiphysics;
4. TIporpammHoOe oOecrieueHre s Cl1abOBUASIINX.

9. MarepuajibHo-TexHHMYecKasi 0a3a, HeoOXoguMasi [Jisl  OCYIIEeCTBJIEHHS
00pa3oBaTeILHOIO NMPoLecca Mo JUCHUILINHE (MOIYJIIO)

Ne | Bwug pabor MarepuanbHO-TeXHHYECKOe 00ecneyeHrne AMCIUIUIMHBI U OCHAIIEHHOCTb
1. |Jlexunonusle |YueOHas ayauTopus Jisl MPOBEACHMS 3aHATUM JIEKIMOHHOIO THIIA,
3aHATHS OCHAallleHHass  KOMIUIEKTOM  yuyeOHOW  mebenu,  JTOCKOW-3KpaHOM
YHUBEPCAIBHOM, MIEPEHOCHBIM MIPOEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIUM MPOrPaMMHBIM OOecleueHrueM s JIeMOHCTpPaluu

MIpE3EHTalHN.

(aya. 332c, r. KpacHonap, yn. CraBponosbckas, 149)

2. |CemuHapckue |YdeOHas ayauTOpus IS TPOBEICHHS 3aHATHH CEMHHAPCKOTO THIIA,

3aHATUA OCHAallleHHass  KOMIUIEKTOM  y4yeOHOW  mebenu,  JTOCKOW-3KpaHOM
YHUBEPCAIBbHOM, IIEPEHOCHBIM IIPOEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIUM MPOrPaMMHBIM OOecleuyeHueM s JIeMOHCTPaLUU
MpE3EHTalH.
(ayx. 332c, r. Kpacaogap, yn. CraBponosbckas, 149)
3. |Texymuit VYyeOnass ayauropus [  NPOBEIEHUS  TEKYIIEro  KOHTPOJIsS U
KOHTpOJIb, MIPOMEKYTOUHON aTTeCcTalliH, OCHAIIEHHAas KOMIJIEKTOM y4eOHO# mebenw,

MPOMEXKYTOUYHA | JOCKOH-IKPAHOM YHHBEPCAIBHOH, TIEPEHOCHBIM IIPOEKTOPOM, HOYTOYKOM U
s aTTeCTallus  |COOTBETCTBYIOIIMM IPOTPAaMMHBIM OOeCleYeHHeM [UIsl JIeMOHCTpAIUH
MpE3EHTalHM.

(aya. 332c, r. Kpacaogap, yn. CraBponosbckas, 149)
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['pynnoBsie

VYyeOHast ayauTopusi Al MPOBENEHUS TPYIIOBBIX U HHIAWBUIYaJIbHBIX

(MHIUMBUYya b |KOHCYJbTAIlMi, OCHAIEHHAs KOMIUICKTOM Yy4eOHOH MeOenu, IOCKOW-
HBIC) 9KpaHOM YHUBEPCAIBLHOW, TIEPEHOCHBIM IPOEKTOPOM, HOYTOYKOM H
KOHCYJIBTAIIMN | COOTBETCTBYIOIIUM IPOTPAMMHBIM OOECIIEYCHHEM IS JEMOHCTpaIluu
Mpe3CHTAIUM.
(ayn. 332c, r. Kpacnonap, yin. CtaBponosibckas, 149)
Camocrositenp |[loMerienust Ui caMOCTOSITENILHOW pa0OThl  CTYIEHTOB, OCHAIIICHHBIC
Has pabora yuyeOHOW MeOenbl0 M KOMIIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBHIO

noAkIroueHus K cetu "MHTepHeT" 1 obecrieueHneM JOCTyIa B JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEILHYIO Cpely YHHBEPCUTETA.
(ayn. 329c, 401c, r. Kpacaonap, yin. CtaBpomnosnbckas, 149)
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