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DaKyabTeT XMMUH U BBICOKUX TEXHOJIOTUH
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Pabouas nporpamma qucuuruiiHe! 51.B.J1B.02.01 «MareMaTHuecKoe MOZIETUPOBaHHE
IPOIIECCOB TepeHoca B TexHocdepe M B IKO3AIMUTHBIX CHCTEMAax» COCTAaBICHA B
COOTBETCTBUU C (hefiepalbHBIM roCyJapCTBEHHBIM 00pa3oBaTeNbHBIM CTAHAAPTOM
Beiciiero obpazoBanus (OI'OC BO) mo nHampaenenuto moxarotoBku 20.04.01
TexHOochepHas 6€30MacHOCTb.

[Tporpammy cocraBui(u):

[Mpodeccop xadenps! Gpuzndeckoit XuMum, y

J-p XMM.HayK, nipodeccop, Hukonenko B.B. //% %‘/—-

Crapmuii npenofaBarens kadeaps! Gpuznueckoit XUMUH, .

KaHJ.XuM.HayKk Mapees C.A. ﬁ
=

PaGouas nporpaMma yTBepxieHa Ha 3aceaHuu kadeaps! (paspaboTyuunka)
busnyeckoi xumuu npoTokod Ne 12 ot «20» anpens 2016 .

3aBenyromuii kadeapot GU3MIECKON XUMUM W ™
I-p XUM. HayK, npodeccop 3abomonkuii B.U. 4

[Z4
Pa6ouas mporpamma o6cyxieHa Ha 3acefaHuu kKadeaps! (BITyCKaroLIe)
bu3nUecKol XUMHUU
npoTokos Ne 12 ot «20» anpens 2016 r.

3aBenyromuit kadgenpoit GpuznIeckoit XUMUH e o
JI-p XUM. HayK, nnpodeccop 3abomnorkuii B.1. %‘d") =
4

Pa6ouas nporpamma o6cyx/ieHa Ha 3aceiaHiU Kadeaps! (BbITycKaroleit)
o01meit, HeOpraHU4ecKo! XUMHUHU U HH(POPMaLlHOHHO-BBIYUCITUTENBHBIX
TEXHOJIOTUN B XUMUU

npotokon Ne 8 «22y anpens 2016 r.
3aBenyromuii kadenpoii obmei,
Heopranuueckoi xumuu U UBT B xumuu
I-p XUM. HayK, npodeccop byxos H.H

(74

VYTBepx/ieHa Ha 3acelaHuH y4eOHO-METOJUYECKOH KOMUCCHHU (PaKyIbTeTa XUMUU
1 BBICOKMX TEXHOJIOTHH npoTokos Ne 5 ot «26» anpens 2016 .
ITpencenatens YMK ¢dakynsrera

JIOLIEHT, KaH. XuM. Hayk Cropoxxenko T.IT. %

PenenzeHTsr:

M.X. VpTeHoB, T0KT. pus-Mar. HayK, npodeccop, 3aBeayromuit kadenpoi
npukinagHoit Mmatematuku ®I'BOY BO «Ky6I'Y»

H.A. MenbHuUK, 3aMecTUTENH pyKoBoauTeNs OTpacieBoro yue6HO-MeTOAUIECKOTO
LIEHTPa OXpaHbl TPyZia paGOTHUKOB arpONPOMBILLIEHHOrO KOMILIEKCa
KpacHomapckoro kpas KPHA II10 ®I'BOY BO Ky6auckuit 'AY, xana.xuM.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 MAaTEMaTUYECKMMH METOJaMH, WCIOIb3YEMBIMH TMPH MOACIUPOBAHUU
SIBJICHHH TIEPEHOCa U MEMOPAHHBIX METOJIOB Pa3ICICHUS.

* IOJIYYUTh TPAKTUYCCKUE HABBIKM pPAOOTHI C MPOrPAMMHBIMH TPOAYKTAMHU  II0
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




e Wnnexc Conepxanue B pesynbrare u3ydeHus: yueOHON TUCIUTUIAHBL
I r_[ KOMIIETe | KOMITeTeHINH (1K e€ o0yyaronyecs JOJIKHbI
o 130002071 JacTH) 3HATh YMeETb BJIaJeTh
uX (PU3NIECKYIO M0JIb30BaTENbCKO MIPOLIECCOB 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

O0mass TpynoEMKOCTh JAUCIHUILTUHBI

cocraBisier 4 3au.en. (144 wacoB), wux

pachpejienieHie o BuaaM paboT npeacrasieHo B Tadbmuie (it cryaeHro 30).

Bun yuebnoit paboTbl Bcero Kypc (gachr)
4acoB 1

KonTakTHasi pabora, B TOM 4yHcJI€:
AyauTOopHBIE 3aHATHS (BCEro): 12 12
3aHATHSA JIEKIUOHHOIO TUIIA 4 4
JlaboparopHsble 3aHATHS - -
3aHsTHUSI CEMUHAPCKOTO TUIA (CEMUHAPbI, MPAKTUYECKUE 8 3
3aHATHUSA)
HWnas koHTaKkTHas padora:
KoHTtpoib camocTositenbHOM padoThl (KCP) - -
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM 4HCIE:
ITpopaboTka yueOHOTO (TEOPETHYECKOT0) MaTepHraia 42 42
BrimonHeHne HHAMBUYaIbHBIX 3aJaHU (TIOATOTOBKA 16 16
pedepatoB)
[ToaroToBka K yCTHBIM OIPOCaM U KOHTPOJIBHBIM paboTam 26 26
ITonroTroBKa K TeKyIeMy KOHTPOJIIO 39 39
KoHTpoJs:
IToaroToBKa K 3K3aMeHy 8,7 8,7
O01as Tpy10eMKOCTh yac. 144 144

B TOM 4YHcJle KOHTAKTHAsA 123 123

padora

3a4. En 4 4

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnpenenenue Bu10B ydeOHON pabOThI M MX TPYJOEMKOCTH IO pa3JieaM JAUCHUIITHHBIL.
Pa3znesnsl mucnuIuinebl, u3ydaembie Ha 1 kypcee (i crynerros 3D0)

N KonngecTBo yacoB
pa;_))] HayMeHoRaHHeE pasIenos AynutopHast CamMmocTosTeabpHas
ot Bcero Pabota pabota

J I13 JIP

1 2 3 4 5 6 7

1 OcHOBHBIE TIOHATHS. 3aKOHBI 43 1 5 40
COXpaHEHHSL.

2.  |YpaBHeHHs nepeHoca 43 1 2 40




KonpektuBHO-1uh P y3rnoHHAs 49 5 4 43
MOJIEJTh STEKTPOIUATH3A
HToro no gucuuIuinge: 4 8 123

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. OcnoBuble nousATHs. | Knaccudukanus Gu3nko-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 Cpebl 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:
dbopMynHUpoOBKa 331a4U M CXeMa YHUCICHHOTO
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 THIA
Ne Haumenosanue 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 JJIEKTPO-

«bmuu-onpocy,
Pedepar




muhy3un 1 KOHBEKTHBHOTO

nporiecca DI, obecreunBaromnx

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 AnronoBuu (KyOI'Y).
(TeopeTHYECKOro) Marepuaa 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: [Ky0GaHCKMI TrocyaapCTBEHHBIN
Y KOHTPOJIbHBIM paboTam yrmsepenter], 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. — Onexktpod. mgan. — Cankrt-IlerepOypr:
Jlans, 2017. — 228 c¢. — Pexum pocryna:
https://e.lanbook.com/book/93695

Metoauueckue yKa3aHus 1o
CaMOCTOSITEIbHON pabOTHI.
Mertoanyeckre yKazaHUs MO HAaIUMCaHUIO pedepaToB.
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. Tlounnok, A.B., becmamos, H.B.
Jloza. — Kpacnonap: Kybanckuii roc. yH-T, 2018. 89 ¢



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

VY4eOHO-MeTOoIMYeCKHe MaTepHalibl Ul CaMOCTOSITETIbHONM PabOThl O0YyYaromuxcs U3
YHCITa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSAMH 310poBbs (OB3) npemocraBmsioTcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O6pa3oBaTejibHbIE TEXHOJIOTHH

Kype HanmenoBanu | By 3ansarus Hcnosnb3yeMble MHTEPAKTUBHBIE Konnuectso
¢ paszena (JI, I1P, JIP) o0Opa3oBaTeNbHbIE TEXHOJIOTUU JacoB
1 (3®0) | OcHoBHBIE J MonenupoBanue mpoOIeMHBIX 1
TIOHSITHSL. CHUTYAaIHid, JIeKIUsA-KOH(pepeHus,
3aKOHbI JICKIMSI-BU3YaIU3aIHs
COXpaHeHUs [P PaGora B ManbIx rpynnax; 2
JTUCKyccHud, paboTa ¢
MIPOrpaMMHBIM 00€CIIEYEeHUEM,
BBITIOJTHEHHE 3a/1aHUH, 3aIIUTa
IIPEJIOKEHHBIX PEIICHUMN.
YpaBHeHus JI MopenupoBaHue poOIEeMHBIX 1
nepeHoca CUTYalluH, JIEKIUsI-KOH(DepeHIus,
TIEKIUS-BU3YaIU3aIHs
TP PaboTa B MasbIxX Tpymnnax; 3
JIMCKyccuu, pabora ¢
IPOrpaMMHBIM 00€CTIEYeHHEM,
BBITIOJTHEHME 33JJaHUMH, 3alIiTa
NPEJUI0KEHHBIX PELICHUH.
KonsekruBHo- | JI MonennpoBanue npoOIeMHBIX 2
T dy3noHHa CUTYallUi, JIeKIusA-KOH(pepeHus,
s MOJIETTb JeKUUS-BU3YyaIU3alIHs
dyeKTponuanu | 1P PaboTa B MasbIxX Tpymnmnax; 3
3a JIMCcKyccuu, pabora ¢
IPOTPaMMHBIM 00€CTIEYECHHEM,
BEITIOTHEHHE 3aJJaHUH, 3alIiTa
NPEJUIOKEHHBIX PEIICHUH.
Uroro: 12

s popmupoBanus npodecCHOHaIbHBIX KOMIETEHLUUH B IMPOLIECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(eCCHOHATBHO-PAa3BUBAIOIIETO O0yUYEeHHUs, peycMaTpuBaroIas
HE TOJBKO Iepefavy TEOpEeTUYECKOro Marepuala, HO M CTHUMYJIMPOBAaHHUE M pa3BUTHE
MPOJAYKTUBHBIX MMO3HABATEIbHBIX JEUCTBUN CTYJAEHTOB (HA OCHOBE NCUXOJIOrO-TIearoru4ecKon
TEOPHH MOITAITHOTO (POPMHUPOBAHUS YMCTBEHHBIX JEHCTBUI).

21.]'[5{ JUI ¢ OrpaHUYCHHBIMH BO3MOXHOCTSAMH 300POBbA NPEAYCMOTPEHA OpraHu3aluia
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM JIEKTPOHHOM MOYTHI.



4. OneHO4YHbIE CPEACTBA Jsl TEKYILEro KOHTPOJISA YCIIeBAeMOCTH U ITPOMEKYTOYHOM
aTTecTaluu
4.1 ®donx OLEHOYHBIX CPEACTB JIJIsA MPOBeAeHHUs TEKYIel aTTecTalun

Bomnpoce! 1151 ycTHOT0 onpoca no reMe «OCHOBHbIE OHATHS. 3AKOHBI COXPaHEHUSD)
1. Kak knmaccuduuumpyrorest pu3nko-XxuMU4YecKre CHCTEMBI U ITPOLIECCHI TepeHoca?
2. KaxkoBa cBs13b mpoliieccoB nepeHoca ¢ MpoueccaMu 3arpsi3HEHUs] 1 OYUCTKU OKpPYKaromlei
cpenbi?
UeM OTIMYAIOTCS MAaKPOCKOMUYECKUIT U MUKPOCKOIIMYECKUN MEXaHU3MBbI IiepeHoca?
Kaxue ocHOBHBIE 3aKOHBI COXPAHEHUS CYIIECTBYIOT?
Kakue ypaBHeHMsI OTHOCATCA K ypaBHEHUAM Oananca?
UYTto onuChIBaIOT ypaBHEHHsI OajlaHCa MacChl M OajlaHca KOJIMYEeCTBa BellecTBa?
B yem ocoOeHHOCTh ypaBHEHHU OallaHCca KOJIMYECTBA JBUKCHUS?
Kak 3Byunt 3akon ®Puka?
Kak 3Byuunt 3akon Oma?
10.  Kak 3Byunut 3akoH @ypbe?

©oOoNO O AW

[lepeueHp yacTu KOMIETEHLIMU, IPOBEPSIEMBIX OLIEHOUHBIM cpesicTBoM: OK-5

Kpurepun oneHuBaHus yCTHOTO onpoca

OneHka «OTJMYHO» CTaBUTCA, €CJIM CTYJIEHT IOJHO M3JlaraeT marepuai (OTBe4aeT Ha
BOIIPOC), JAaeT TMPaBWJIBHOE OIPEIeIIEHUE OCHOBHBIX IOHATHH; OOHApy)XHWBaeT IMOHMMaHHUE
MarepHaia, MOXeT 00OCHOBATh CBOM CYX/IEHUS, IPUMEHUTh 3HaHMs Ha MpaKTHUKE, IPUBECTH
HEOoOXOJUMble NPUMEPHl HE TOJIBKO M3 Y4EOHHMKA, HO M CaMOCTOSITEJIbHO COCTaBJICHHBIE;
u3jaraeT Marepuai IOCJeJ0BaTeIbHO M MPABUIBHO C TOYKH 3PEHHUS HOPM JIMTEPATypHOTO
A3BIKA.

OneHka «X0poIIO» CTaBUTCS, €CIIM CTYAEHT JAacT OTBET, yJOBJIETBOPSIOIIMNA TEM K€
TpeOOBaHUSAM, YTO U JJISl OLEHKU «OTJIMYHO», HO JOoMycKaeT 1-2 omwuOKH, KOTOpbIE caM ke
UCTIpaBIISET, U 1—2 HepoueTa B MOCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OneHka «y/l0BJIETBOPUTEJIBbHO» CTABUTCS, €CIM CTYACHT OOHapyXXUBaeT 3HaHUE U
IIOHVMMAHUE OCHOBHBIX IIOJIO)KEHUN MJAHHOM TEMbI, HOT M3JIaracéT MaTepuall HEMOJHO U
JIOTTYCKaeT HETOYHOCTH B ONPENEICHUM NOHATUH WM (OPMYJIHPOBKE MPABUJI; HE YMEET
JIOCTaTOYHO TITyOOKO U JI0Ka3aTeIbHO 0OOCHOBATh CBOU CYXKAEHUS U MPUBECTH CBOU IPUMEDHI;
U3JlaraeT MaTepuall HENoCJEeJI0BaTeNbHO M JONMYCKaeT OMIMOKH B SI3bIKOBOM OQOpPMIIEHHU
U3J1araeMoro.

OneHka «HeyI10BJIeTBOPUTEIbHO» CTaBUTCS, €CJIM CTYJIEHT OOHApYKUBAeT HE3HaAHUE
OonblIel YacTW COOTBETCTBYIOLIETO BOIPOCA, JOMYyCKaeT OIIMOKM B (OPMYIHPOBKE
OIpPENICJICHUI U TPaBWII, MCKAXKAIOIIUE HMX CMBICI, OECIOpSAIOYHO M HEYBEPEHHO H3JIaraet
Matepuan. OneHka «2» OTMeYaeT TaKMe HEJOCTaTKU B IOATOTOBKE, KOTOPBIE SBIISIOTCS
CepbE3HBIM NPENATCTBUEM K YCIIEITHOMY OBJIQJICHHUIO MOCIEIYIOIINM MaTEPUATIOM.

Bonpocsl 111 0bICTPOro NUCbMEHHOI0 ONMPOCca («OJIMI-0MPOCa») HA MPAKTHYECKOM
3aHATHU (CeMHUHApe) M0 TeMe «YPaBHEHH S NIEPEHO0Ca)

1. B wu4eM ocHOBHOe oTiM4yHe mpouecca Aupy3sud B  YCIOBUSAX HAJOKEHHOTO
ANEKTPUIECKOTO T0JIs U 6e3?7

2. N3 kakux ypaBHEHUH U NPEANOI0KEHUH BbITeKkaeT ypaBHeHue Hepucra-I1lnanka?

3. Kak BBIpa3uTh IUIOTHOCTH IIOTOKA HOHOB dYepe3 TPAJAUEHT DIEKTPOXUMHYECKOTO
noTeHuana?

4. B yem 3aKkiIr04aeTcs yCI0BUE PaBHOBECHS?

5. Kakue cymecTtBytoT ocHOBHbIE 31eMeHTsl THIT?

6.  Uro m3 cebs mpencraniser ypaBHenus OHzarepa?



7. KakoBa ¢dopmymupoBka © (U3MYECKHMI CMBICT IOTOKOB, JBIDKYIIUX CHJ U
ko3 durmenToB neperoca B ypaBHeHnn Kenem-Kavanbckoro?

8. Kakum o0Opa3oM BO3MOXHO OCYIIIECTBHTH BBIBOJ JIMHEHHBIX 3aKOHOB mepeHoca Duka,
Owma u Jlapcu u3 ypaBuenusi Kegem-Kavanbckoro?

9. B yewm ocHoBHas uues 6apoMeMOpaHHBIX MPOIIECCOB?

10. Kakwue ypaBHEeHUs IepeHOCa BBITEKAIOT U3 ypaBHeHn Kenem-Kauansckoro?

11. Kak knaccudpummpyorcs 6apomeMOpanHbie mporecchl? Kakue MexaHU3MBbl pa3ieieHus
UCIIOJIB3YIOTCSI B OOPaTHOM OCMOCE U B IpYruX OapoMeMOpaHHBIX Mpolieccax?

12. Kakwue nmapamMeTpsl OIPEIeNITIOT Ka4eCTBO pa3ielieHus B 0apoMeMOpaHHBIX Tporeccax”?

13. Kakue npoiiecchl MPOTEKAIOT B reMoIuanu3aTope?

14. Kak ocymecTBUTh pacueT IUIomaad MeMOpaHbl, HEOOXOIUMOH ISl OJHOTO CeaHca
OYMCTKH KPOBU?

15. Kakum o00pa3oM  OCyIIECTBISIETCS  pacueT  OoOpaTHOOCMOTHMYECKOTO  Ipolecca
obeccomBaHus MOPCKOH BOBI?

HepequL YaCTU KOMIICTCHIIMH, ITPOBEPACMBIX OLICHOYHBIM CPCIACTBOM: OK-3

Kpurepun ouneHuBaHusi ObICTPOr0 MNHCHLMEHHOI0 ompoca («O0Jui-ompoca») Ha
NMPAKTUYECKOM 3aHATHH (CeMUHAape)

[Ikana oleHUBaHUSA:

«OTJIUYHO» - BOIIPOC paCKpPBIT MOJHOCTBIO, TOYHO 0003HaYeHbl OCHOBHEIE ITOHATHSI U
XapaKTEPUCTHKU 10 TEME.

«Xopomo» - BOIPOC PACKPHIT, OAHAKO HET IOJHOTO OIHCAHUS BCEX HEOOXOAMMBIX
3JIEMEHTOB.

«Y10BJI€TBOPUTEIBHO» - BOIPOC PACKPHIT HE IMOJIHO, MPUCYTCTBYIOT TPYyObI€ OIIUOKH,
OJIHAKO €CTh HEKOTOPOE MOHUMAHNE PACKPHIBAEMBIX MTOHSITHIA.

«HeynoBJ1eTBOPUTEIBLHO» - OTBET HA BOIIPOC OTCYTCTBYET WUJIU B LIEJIOM HE BEPEH.

KontpoabHnas padora no reme «KonBekTuBHO-1H(Py3MOHHAS MOIE/Ib IEKTPOIHATU3A»
Bapuant Nel

1 DnexTpoMeMOpaHHbIe mpolecchl. CxeMa 3J1eKTpoInain3a.

2 Onnomepnas moziens /1. KoHleHTpaloHHas NOISIpU3alis Py JIEKTPOJHaTu3e.

3. Pacuer ckauka moreHnuana B MeMOpaHHOM CHUCTEME.

4 KonsektuBHas auddysus npu snekrpoauanusze. JBymepHas monens. dopmynupoBka
3a/1a4H.
3adaua. HaiiTn ontumanbHOE HAIpsDKEHHE M Ce0ECTOMMOCTbh BOJBI, MoiydaeMod mpu DJ1
pactBopa NaCl ¢ konuentpauueit 0.01 mons/n. IIpuHATH, YTO CKOPOCTH TeUeHUs pactBopa 1.6
cm/c, koadpounuent auddysun comu D NaCl=1.6x10-5 cm2/c. Ctoumocts membOpan 1000
py6./M2. CTOMMOCTb 3JI. SHEpPruM paBHa 2 pyO. 3a kBTxuac. 3aTparamMu 3JIEKTPOIHEPTUU HA
nepekayky pactBopa ImpeHeOpeub. Yucio pabounx dacoB B roxy 5840, crtommocTh
obopynoBanus 6e3 croumoctu memopan 200 000 py6mneii. [Ipon3BOANTENTHHOCTS YCTAHOBKH |
M3/4 no numoary u 0.2 M3/4 o koHueHtpaty. [llupuna paboyeir yactu MeMOpaHbl (=IIKUPHHA
Kamepbl obOecconmBanus) 40 cMm, paccTosiHHE MEXIy cocemHuMH MemOpanamu h=0.5 wmwm.
Crenenp obecconuBanus 0,8. MakcuManbHOe YuCIo JIeT skcrryaTanuu 12 ner. Ipegycmorpers
3aMeHy MeMOpaHbI KaXble 4 rofa.

BapuanT Ne2
1. JIBymepHasi KOHBEKTUBHO-U(DPy3noHHas moaens D/1. Pemenne kpaeBoii 3a1auu.
2. PacnipenienieHre KOHIEHTpauuud M IUIOTHOCTHM Toka B O/l BonbramnepHnas
XapaKTepUCTHKA.
3. KonsektuHO-1uhdy3snonnas moaens D/1.
4. [Ipenenbubiit TOK 1 qup y3UOHHBIHN CIIOM

10



3aoaua. HaiitTn omTuManbHOE HampspDKeHHE U ce0ECTOMMOCTh BOABI, Hodywdaemoil mpu ][
pactBopa NaCl ¢ xonnenTpamueit 0.01 mons/n. [TpuHATE, YTO CKOPOCTH TE€YCHHUS pacTBopa 1.6
cm/c, koapdumment mudpdy3un comu DNaCl=1.6x10-5 cm2/c. Croumocts MemOpan 1000
py0./M2. CTOMMOCTB 3J1. PHEpruM paBHa 2 py0. 3a KBrxuac. 3aTrpaTtamu 3JEKTPOIHEPTHU HA
nepekadky pactBopa mpeHeOpeub. Ymcno pabouux dacoB B roay 5840, CTOMMOCTH
obopynoBanus 6e3 croumoctu memopan 200 000 py6ueii. [Tpon3BOAMTENBHOCTS YCTAHOBKH 1
M3/4 mo numoary u 0.2 mM3/4 o xonuentpaty. [llupuna padoueit yactu MeMOpaHbl (=IIKMpHUHA
kamepbl obecconuBanus) 40 cMm, paccTosHMEe Mexay coceqHuMH MemOpaHamu h=0.5 mwm.
Crenenp obecconuBanus 0,8. MakcuManbHOe 4uCIo JIeT skciuryaTanuu 12 ner. Ipegycmorpers
3aMeHy MeMOpaHbl Kax/able 4 roja.

[lepedyeHn yacTu KOMIETEHITMH, IPOBEpsieMbIX onleHOoYHbIM cpeacTBoM: TTK-10, ITK-11

Kputepuu oneHuBaHusi KOHTPOJIbHBIX padoT

OneHka «OTJMYHO» BBICTABISETCS, €CIM CTYJICHT BBINOJIHWI paboTy 0e3 omubok u
HE0YETOB, JOMYCTUI HEe 00Jiee OJJTHOTO HEeJ0UeTa.

OuneHka «X0pOILIO», €CIIU CTYACHT BBHIIOIHWI paboOTy MOJTHOCTHIO, HO JOMYCTUJ B HEH
He OoJiee 0JTHOM HerpyOOl OMMOKY U OJJHOTO HEJ0YeTa, WM He 0OoJiee IBYX HEJOUETOB.

OneHka «ya0BJIE€TBOPUTENbHO», €CIM CTYACHT MPAaBUJIBHO BBIMIOJHUI HE MEHEe
MOJIOBUHBI pabOTHI HITH JOMYCTHII HE 0oJiee IBYX TPyObIX OMIMOOK, WIH HE 0oJiee OJTHOM Tpy0oit
¥ OJIHOM HerpyOoOi OIMOKK M OJHOTO HeJodeTa, Wih He Ooliee ABYX-TPEX HErpyObIX OLIMOOK,
WIH OJHOW HErpyOoil OmMOKHM M TpeX HEIO0YETOB, WJIM IMPH OTCYTCTBHH OMIMOOK, HO IPH
HAJIMYUU YETHIPEX-TISTH HEI0YETOB, TUIOXO 3HAET TEKCT MPOU3BEACHHUS, IOMYCKAET MCKAKEHUE
(dakToB.

OneHka «HeyJAOBJIETBOPUTEIbHO», €CIU CTYICHT JOMYCTHUJI 4YHCIO OIIMOOK H
HEJ0YETOB, MPEBOCXO/SIISE HOPMY, MPH KOTOPOW MOKET OBITH BBICTABIICHA OIEHKA «3», WU
€CJIM MIPABWJIHO BBIMOJHUI MEHEE MOJIOBUHBI PaOOTHI.

Tembl pedeparTos
BriBoa 3akonoB ®@uka, Oma, @ypwe, ypaBHeHus: Hepucra-Ilnanka.
BeiBoj ypaBHEHMI KOHBEKTUBHOM 31eKTpoAn(()y3uH 1 KOHBEKTUBHOTO TEILUIONEPEHOCa.
Pemenue 3a1ay nepenoca. 3ajaua pacTBOPEHUS MIIOCKOM MIACTHHBI.
Pemenue 3anau no quddy3nu B PU3NKO-XUMUUYECKHX CHCTEMax. 3a1a4u JUaiu3a.
VYpaBHeHuUs iepeHoca B 6apoMeMOpaHHBIX MPOIIECCaX.
AHaiM3 M pelleHHe  KOHBEKTUBHO-TU(G(QY3MOHHOW  MOJENM  3JEKTPOJUaIn3a.
HCHOJ‘IBSOBaHI/Ie pa3paboTaHHBIX paHee MPOrpaMMHBIX ITPOTYKTOB.
7. PacueT pacnpezneneHuss KOHIEHTpalMi U IUIOTHOCTH TOKa B KaHallaX 00eCcCOJIMBAaHUS U
KOHIEHTPUPOBAHUS JIEKTPOAUATIN3HOTO armapara.
8. N3yueHne CBOWCTB MEMOpaHHBIX CHUCTEM METOJAMH  XPOHOMOTEHLMOMETpPHUH,
BOJIbTAMIIEPOMETPUH U UMIIEAHCOMETPHUH.
9. OnHOMepHOE MOAETUPOBaHHUE MATHCIONHBIX MEMOPAHHBIX CHCTEM.

oukrwdE

[lepeyeHp yacTH KOMIIETEHLIMH, MpoBepsieMbIX oleHOoYHbIM cpeactBoM: OK-5, OK-3,
OIIK-5, I1K-10, [TK-11

Kputepun onenuBanus pedeparon

OuneHka «OTJIMYHO» — BHITIOJHEHBI BCE TPEOOBAHMS K HANMCAHUIO U 3alIuTe pedepara:
o0o3HaueHa npobsieMa U 00OCHOBAaHA €€ aKTYaJlbHOCTb, C/AEJIaH KPAaTKUIl aHaIM3 pPa3IUYHBIX
TOUYEK 3pPEHUs Ha PacCMaTpHUBAEMYIO MPOOJEMY U JIOTUYHO M3JI0KE€HA COOCTBEHHAs MO3MILIMA,
c(OpMyYIMPOBaHbl BBIBOJBI, TEMa pPACKphITa IOJHOCTHIO, BbIIEpPKAaH O00BEM, COOJIIOAEHBI
TpeOoBaHUS K BHEIIHEMY O(GOpPMIIEHMIO, JAaHbl IMpPaBWIbHBIE OTBETHl Ha JIOMOJIHUTEIbHBIE
BOIIPOCBI.

OneHka «X0po1I0» — OCHOBHbIE TpeOOBaHUs K pedepaTy U ero 3amuTe BbHIITOJHEHBI, HO
IIPY ATOM JIOMYLIEHBI HEJOUEThl. B 4aCTHOCTH, NMEIOTCS HETOYHOCTH B M3JIOKEHUU MaTepHaa;
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OTCYTCTBYET JIOTHUECKasi MOCIIEAOBATEIFHOCTh B CYXJICHUSAX; HE BhIIEpX)aH o0beM pedepara;
UMEIOTCSl yMyHIeHus: B O(QOpPMIIEHWH; Ha JOIMOJIHUTENbHbIE BOMPOCHl MNpPH 3allUTe JdaHbl
HCIIOJIHBIC OTBCTHI.

OueHka «yI0BJETBOPHUTEJIbHO» — UMEIOTCA CYIIECTBEHHbIE OTCTYIUIGHHUS OT
TpeboBaHUil K pedepupoBaHHuio. B dacTHOCTH, TeMa OCBEIICHA JIMIIb YaCTUYHO; JIOMYIICHBI
dakTryeckue omuOKU B COAEp)KaHUU pedepara WU MPHU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCHI;
BO BpCM4 3allIUTBI OTCYTCTBYCT BBIBO/I.

OneHka «HeyI0BJIEeTBOPUTEIbHO» — TeMa pedepaTa HE pacKkpbiTa, OOHApYKHUBAETCA
CYLIECTBEHHOE HEIIOHUMAaHNE IIPOOJIEMBI.

Kpurepun nuddepenunpoBanHoil oneHkn pedepara

Kputepun orieHKH MakcuManbpHas ~ OLIEHKa B
Oautax

JIOrMYHOCTH U3JI0KEHHS 3

PackpbITHE TEMBI 3

Hcnonb3oBanue ITHPOKOM 3
1H(}OpMalMOHHON 6a3bl

Hanunuue COOCTBEHHBIX BBLIBOJIOB, 3
00001eHNH, KPUTHIECKOTO aHATH3a

ColnroieHue IpaBUII IUTHPOBAHUS 2

[TpaBUIBHOCTH OOPMIICHHS 1

Hroro: 15

M=

CooNo kW

10

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

18.

13-15 6ammoB — OTIMYHO

10-12 6anmoB — x0opo1io

8-9 6aioB - yOBIETBOPUTEITHHO
0 6ayuIOB — HEYIOBJIECTBOPUTEIILHO

4.2 ®oHJ1 OLIECHOYHBIX CPE/ICTB /Il MPOBeAeHUsI IPOMEKYTOUYHON aTTeCTAUM
Bomnpocel k dx3ameny:

Kak knaccudunupyrores pusnko-XxuMUYecKue CUCTEMBI U ITPOLIECCHI ITepeHoca?

KakoBa cBsA3p IpOLIECCOB INEpPEHOCA C IPOLIECCAMU 3arpsA3HEHHMsS U OYUCTKM OKPYXKAIOLIEH
cpenbi?

YeM 0TIMYAOTCS MAKPOCKONIUYECKUI 1 MUKPOCKOTIMUECKU MEXaHU3MBI IIEpeHoca’

Kakue oCHOBHBIE 3aKOHBI COXPAaHEHMSI CYILIECTBYIOT?

Kakue ypaBHeHUsI OTHOCATCS K ypaBHEHUAM OasiaHca?

Yro onMchIBalOT ypaBHEHMs OajlaHCca Macchl U OajaHca KOJMYeCcTBa BelecTa’?

B uem ocoOeHHOCTH ypaBHEHMsI OanaHca KOJIMYECTBA IBUKEHUS?

Kak 3Byunt 3akon ®@uka?

Kak 3Byunt 3akoH Oma?

. Kax 3Byunt 3axon @ypse?

B 4yem ocHoBHOe oTinuue mpouecca TUdQy3un B yCIOBUAX HAJONKEHHOTO 3JIEKTPUUECKOTO

noJs u 6e3?

W3 kakux ypaBHEHUH U MPEIIIONIOKEHNN BhITEKaeT ypaBHeHne HepHera-Ilnanka?

Kak BpIpa3uTh INIOTHOCTh IOTOKA HOHOB Yepe3 IPaJUEHT IEKTPOXUMHUECKOT 0 TIOTeHIaa’?

B dem 3akmmrouaercs yclioBue paBHOBECHS?

Kakwue cymecTBytoT ocHOBHBIE 35ieMeHThl THII?

UYro u3 cebs mpeacrasiuser ypaBHeHus Onzarepa?

KakoBa opmynupoBka u (u3HUECKUl CMBICI MOTOKOB, ABMXKYIIUX CHJI B KO3(D(OUIIMEHTOB

nepeHoca B ypaBHeHuH Kenem-Kauanbsckoro?

Kakum 00pa3oM BO3MOXHO OCYIIECTBHUTBH BBIBOJ] JIMHEHHBIX 3aKOHOB nepeHoca Puka, Oma u

Hapcu u3 ypaBuenust Kenem-Kauansckoro?
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19.
20.
21.

22.
23.
24.

25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

B yem ocHoBHas unest 6apoMeMOpaHHBIX MPOIIECCOB?

Kakue ypaBHeHUsI nepeHoca BeITeKatoT U3 ypaBHeHU Kenem-Kauansckoro?

Kak xmaccupunupyrorcs OGapomemOpanHble mponecchl? Kakue MexaHu3Mmbl paslieieHUs
HCTOJB3YIOTCS B 0OpPATHOM OCMOCE U B APYrHX OapoMeMOpaHHBIX Iporeccax?

Kakue mapameTpsl onpenensitoT KauecTBO pasieieHus B 0apoMeMOpaHHbIX Iporeccax?

Kaxkue npoueccsl MpoTekarT B reMoaraIn3aTope?

Kak ocymecTBUTh pacyer IuIomaan MeMOpaHbl, HEOOXOAUMOW AJISi OAHOTO CEaHCa OYHCTKH
KpoBH?

Kakum 00pa3oM ocymiecTBIsieTCsl pacueT 0OpaTHOOCMOTHYECKOTO Ipolecca 00ecCOTUBAHMS
MOPCKOH BOJIbI?

UTo OTHOCHUTCS K 3JIEKTPOMEMOpPaHHBIM Ipolieccam?

KaxoBa npuHIMnuanpHas cxema aJeKTpoanannza’?

Kak BeITIIssiut ogHoMmepHas pusnueckast moaens /1?7

Urto Takoe KOHIEHTPALMOHHAS TOJISIpU3aLns?

Kak ocymiecTBisieTcst pacueT ckauka NOoTeHIIMajga B MeMOpaHHOM cucteme?

Uro Takoe koHBeKkTHBHas Tuddy3us B anexTpoananuze?

UYro u3 ceds npeacTaBisieT IByMEpHas MOJEIb 3JIEKTpoiuanu3a?

Uro w3 cebst TMpeacTaBisieT IByMEpHas KOHBEKTHBHO-au(pdysmonnas moxens /. Kax
OCYUIECTBJISIETCS PEIICHUE KPaeBoil 3aaun?

UYro Takoe BoibTaMIiepHas Xapakrepuctuka? Kakue npoieccbl oHa onucheiBaeT?

Uro Takoe npeaenbHblid TOK U 1udy3noHHBIN CII0i?

IIpumep 3K3aMeHALMOHHBIX OHJIETOB
®deepanabHOe rocyIapcTBEHHOE 00pa3oBaTe/ibHOE yUpeKIeHne BbICIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
Texnocdepnast 6€30MacHOCTh
be3onacHOCTh TEXHOJIOTMUECKUX MPOLIECCOB U IPOU3BOCTB
Kadenpa pusznueckoi xumun
Jucnuninna «MareMaTnueckoe MoJieJIMpOBaHNe NMPOLECCOB epeHoca B TexHoc(epe U B
IKO3ALIUTHBIX CHCTEMAaX»
JK3aMeHalMOHHBbIN Onitet Ne 12
1. Kak ocymiecTBisieTcst pacdyeT Ckayka MOoTeHIIMaia B MeMOpaHHOH cucteme?
2. Kaxwne mapaMeTpsl ONpeIensioT Ka4ecTBO pa3AeiieHuss B 0apoMeMOpaHHbBIX Mpoieccax?
3aBenyromuii kageapoit B.U. 3abonouxuit

Kpurepun ouneHkH mo npoMe:KyTOYHOH aTTecTauuu B popMe 3K3aMeHa.

- OueHKM «OTJIMYHO» 3acClIy’)kKUBaeT CTYACHT, OOHapyKUBIIUH BCECTOPOHHEE,
CHUCTEeMAaTUYECKOE M TI1y0OKO€e 3HaHHE MPOTrPaMMHOI0 MaTepuasna, yMeHHue CBOOOTHO BBHITOJIHATD
3aganus, npegycmorperHbie PIIJI, yCBOMBIIMII OCHOBHYIO W 3HAKOMBIM C JOMOJHHUTEIBHOMN
JUTEPATYpOi, pPEKOMEHI0BAHHOW MporpaMMoii. Kak mpaBuiio, olleHKa «OTJIMYHO» BBICTaBISETCS
CTyJICHTaM, YCBOMBIIIMM B3aUMOCBSI3b OCHOBHBIX TMOHSITHH AUCIUIUIHMHBI JIJIsi MPUOOpeTaeMoin
npodeccuu, TPOSBHUBIIMM TBOPYECKHE CIOCOOHOCTH B TOHHUMAHWUM, W3JIOKCHHH U
MCIIOJIb30BaHNU y4eOHOT0 MaTepuana;

— OleHKH «XOpOUIO» 3aCTyXUBAaeT CTYICHT, OOHAPYKUBIIUN TIOTHOE 3HAHHE
IIPOrpaMMHOT0 MaTepuaa, yCIelHO BBITOIHIOMUN IPEyCMOTPEHHBIE B IPOTPaMMe 3aJaHus,
YCBOUBILIUN OCHOBHYIO JIUTEPATYpy, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBuio, oleHKa
«XOpOILIO» BBICTABIAETCA CTYIEHTAM, IOKa3aBIIMM CHCTEMATHYECKHN XapakTep 3HAHUHU 110
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTOJHEHUIO W OOHOBICHHMIO B XOJ€
nanbHeneil yaueOHoi paboThl U mpodeccuoHanbHON NesTeNIbHOCTH;

— OUEeHKH «YyI0BJETBOPUTEIBbHO» 3aCIyKXUBAeT CTYIEHT, OOHAPYKHMBIIUN 3HAHHE
OCHOBHOTO TIPOTrPaMMHOT0 MaTepuajia B 00bEMe, HEoOXOAMMOM ISl JabHEHIIer y4Eonl u
npencrosimelr  paboTel 1Mo  mpodeccuu, CHOpaBISAIOMIMKCA C  BBIIOJIHEHHWEM  3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOi, PEKOMEHIOBAHHOM
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nporpamMmoil. Kak mpaBuiio, OIEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYACHTaM,
JIOMYCTUBIIMM TOTIPEIIHOCTH HENPUHLUIHNAIBLHOIO XapaKTepa B OTBETE Ha SK3aMEHE U Ipu
BBINIOJIHEHUH SK3aMEHALIMOHHBIX 3aaHMii;

— OneHka «Hey/l0BJIeTBOPUTEIbHO» BBICTABIAETCS CTYIEHTY, OOHapYXXHBIIEMY
po0OeIibl B 3HAHUSAX OCHOBHOI'O IIPOIPaMMHOr0 MaTepuaia, JONyCTUBLIEMY NPUHLHUIINAIbHBIC
OIMOKM B BBINOJHEHUU IPEAYCMOTPEHHBIX Nporpammon 3agaHuid. Kak mnpaBuio, oleHka
«HEYJIOBIICTBOPUTEIBHO» CTABUTCSA CTYACHTAM, KOTOPBIE HE MOTYT HPOJOJDKUTH 00y4eHHE WU
HOPUCTYIUTh K NMPO(ECCHOHAIBHONW NEATEIbHOCTH MO OKOHYAHMM By3a 0€3 JONOJIHUTENBbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH JUCLUILIMHE.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBsI BHIOUPAIOTCA C YY€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— Ipy HEOoOXOAMMOCTHM HHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS [IPENOCTABIISAETCS JOMOJIHUTEIBHOE BpEMs IS IOATOTOBKM OTBETA HA dK3aMEHE;

— IIPU NPOBEJICHUH IPOLEAYPHI OLICHUBAHUS PE3YJIbTaTOB 00yUEHHs] HHBAJINIOB U JIULL C
OTrpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10pPOBbsl IPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI
U MHBAJIUAOB TPOLEJYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHMsI 10 JAUCLUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa onieHMBaHUS Pe3yJbTaTOB OO0y4YEHMs WMHBAJIUAOB M JIUI] C OrpPAaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbsl 1O JUCLUILIMHE (MOAYJNIO) IMpeaycMaTpuBaeT NpPEeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 370POBbS U BOCIPHUATHS
uH(pOopMaLIUH.

JUist JIa1L ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHbBIN TIepeuyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTHM OT KOHTHHIEHTA

o0yJaromuxcs.

5. IlepevyeHb OCHOBHOII M JOMOJHHUTEJLHOH Yy4eOHOIl JHUTepaTypbl, HEOOXOAUMOI
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHasi IMTEpPaTypa:

1. Crenanenxo, EBrennii Antonosud (Ky6l'Y). MaremaTrueckne MeTO/1bl OLIEHUBAHUS
HAJISKHOCTH TEXHUYECKUX CUCTEM U TeXHOTreHHOTOo pucka [Tekct] : yuebnoe nmocodue. Y. 1/ E.
A. Crenanenko ; M-Bo obpa3oBanus u Hayku Poc. @enepauuu, Kydbanckuit roc. yH-T. -
Kpacnonap : [Kybanckuii rocynapctBensslii yausepcurer], 2010. - 200 c.

2. Kosanenko, A.B. Maremarnueckoe MoAenupoBaHue (PU3NKO-XUMHUECKUX MPOIIECCOB B
cpene Comsol Multiphysics 5.2 [DnekrponHnslit pecypc] : yae6. mocobue / A.B. Kopanenko,
AM. V3aenoBa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. nan. — Cankt-IletepOypr:
Jlanb, 2017. — 228 ¢. — Pexum mocryma: https://e.lanbook.com/book/93695

5.2 JlonoJIHUTEIbHAS JIUTEpPaTypa:
1. TloBblileHne MOKAPHON M SKOJIOTHYECKOI 0€301MacCHOCTH IKCIITyaTalluy KOTEIbHbIX PU
UCIIOJIb30BaHUH JIEKTPOO30HHBIX YCTaHOBOK [Tekct] : MmoHorpadwus / /1. A. Hopmos, E. A.
®enopenxo, B. A. Jlparun, B. H. 3arautko ; Heroc. uactHoe 06pa3oBar. ydpexieHHe BBICIIETO
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https://e.lanbook.com/book/93695

npod. obpazoanus "KybaHckuii coir.-okoHOoM. UH-T", Kad. moskapHoit 6€301acHOCTH U 3aIUTHI
B 4Ype3BbIYaiiHbIX cuTyauusx. - Kpacnonap : [KCOU], 2012. - 117 c.

2. T'ymepos, A.M. MaTtemaTu4eckoe MOJICITUPOBAHUE XUMHKO-TEXHOJIOTHUECKUX
MIPOIIECCOB [ DNEKTPOHHBIN pecypc] : yued. mocodue / A.M. I'ymepoB. — DJIEKTPOH. laH. —
Canxkr-IlerepOypr : Jlanb, 2014. — 176 ¢. Pexxum nocryma: https://e.lanbook.com/book/41014

3. Csutno, Anekceit AnekcanapoBud. Beenenrue B MeMOpaHHYO TexHOJIOTHIO [ TekcT] :
[mocobue] / A. A. Ceutnos. - M. : JleJIu npunt, 2007. - 207 c.

5.3. Illepuoauyeckue u3IaHus:

1. A.b. Spocnarues, B.B. Hukonenko, MoHooOOMeHHBIE MEMOpaHHBIC MAaTEPUAIIBI:
CBOICTBa, MOIU(HUKAIUS U MPAKTUIECKOE TPUMEHEHHE, 0030p. Poccuiickue 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. Ilepeuenbr pecypcoB HMH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH  ceTH
«/HTEepHET», B TOM 4YHCJIe COBpeMeHHble NPo(decCHOHAIbHBIE 0a3bl [JaHHBIX U
UH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI, HEOOXOAMMBbIE /UISI OCBOEHHSI JHCIMILIHHBI
(Mmonyis).

1. CnpaBouHo-npaBoBas cucrema «Koncynsrant [Tnrocy hitp://www.consultant.ru
2. TlopTan oTKpBITBHIX daHHBIX Poccuiickort deneparnuu https://data.gov.ru
3. baza OTKpBHITBIX JaHHBIX MUHHCTEpCTBA TpyJa M CONMAIBHOM 3amuTtel PD
https://rosmintrud.ru/opendata
baza nanubix Hayunoit anexrponnsiii oudanoreku eLIBRARY.RU https://elibrary.ru/
. baza nmanHbIX BcepoccHiickoro HWHCTUTYTa HAyYHOH M TEXHMYECKOW HH(opMaruu
(BUHUTU) PAH http://www2.viniti.ru/
6. ba3pl naHHBIX B cepe MHTEIUIEKTyalbHOW COOCTBEHHOCTH, BKJIIOYAs MAaTEHTHBIC 0a3bl
JaHHBIX WWW.IUSNano.com
7. ba3pl HaHHBIX M aHAJTUTUYECKUE NYOIHKAIWU «YHHUBEPCUTETCKas HH(MOPMAaIOHHAS
cucrema POCCUS» https://uisrussia.msu.ru/
8. ®denmepanbHas  rocymapcTBeHHas — WHpopManuMoHHas — cucrema  «HanmonanpHas
asIeKTpoHHas 6ubaroTeka» https://H30.pd
9. baza nmaHHBIX TPO(ECCHOHANBHBIX CTAaHAAPTOB MUHHCTEPCTBA Tpylda M COLHAIBHOM

&

ol

3aIUATHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
10. Basmr JAHHBIX MunncrepcTBa SKOHOMHUYECKOI'0 pa3BUTUSA P®

http://www.economy.gov.ru

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

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

13. UndopmanmonHo-mpaBoBast cuctema «['apanT» [DnekTpoHHBIA pecypc] — Pexum
noctyna: http://garant.ru/

14. DnexrpoHH0-0HOIMOTEYHast cucTeMa «KoHcyapTanT crymenTay Www.studmedlib.ru

15. Scopus - MYJIBTUIUCLUIUINHAPHAS pedeparuBHas 6a3a JAaHHBIX
https://www.scopus.com/

16. Komneknust kypHanoB  wu3fgaTenbctBa  Elsevier Ha moprame  ScienceDirect
https://www.sciencedirect.com/

17. Poccuiickas memOpaHnHas ceth Russian membrane network www.rusmembrane.net

18. DmektpoHHbIe yueOHHKU Kadenpsl MemOpanHoit TexHonmoruu Poccuiickoro XvuMuKO-
TexHoJIOrn4ecKoro YHuBepcurera HM. JI.1. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77
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http://membrane.msk.ru/index.php?pageID=77

7. Mertoauyeckue yKa3zaHuUsl /s OOYYalOIIMXCSl IO OCBOEHHMIO JAWCHMILIMHBI
(Mmomyuis)

VYcnemHoe OCBOEHME JHUCHMIUIMHBI MPEIIONIaraeT akTUBHOE, TBOPYECKOE Yy4yacTue
CTYJCHTA ITyTEeM IIAHOMEPHOM, TTOBCETHEBHOM paOOTHI.

Texymuil KOHTPOJIb 3HAHUM OCYIIECTBIISIETCS HA KaXK/I0M JIEKIIMOHHOM M NPAKTUYECKOM
3arstin (cemunHape). torosas oopMa KOHTPOIISI — IK3aMEH.

O01mue pexoMeHIAUH

W3ydeHne NUCHUILIMHBI CIEAYeT HAYMHATh ¢ TPOPAOOTKU paboyeil mporpaMMel, 0co0oe
BHUMAaHUE, YACIS LIEJAM U 3a7a4aM, CTPYKType U COLEPKAHUIO Kypca.

Nmeercs anekTpoHHas Bepcus JEKLUMM 110 JaHHOW TUCLHUILINHE.

OcHoBHO (opMmoOii 00y4YeHHsI CTYICHTOB SBISIETCS CaMOCTOSATENbHAs paboTa Haf
yueOHbIM MaTepuasoM. [Iporecc u3yueHus: AUCUUIIIIMHBI COCTOUT U3 CIEAYIOUINX TAMOB:

1 IIpopaboTka TEOpPETHUYECKOTO MaTepualla IO PEKOMEHJIOBAaHHBIM Y4YEOHMKAM H

KOHCIIEKTaM JICKLUM, IPEIOCTAaBICHHBIX MIPENOIABATENIEM B JIEKTPOHHOM BUJIE.

2 BEINOTHEHUE CaMOCTOSTEIBHBIX PA0OT.

3 Cnaum 5K3aMeHa B YCTHOW WJIM MUCbMEHHOU popme (110 YCMOTPEHHIO MPEro/1aBaTes).

Paborta ¢ KoHCIIEKTOM JIeKI Mt

[IpocMOTpUTE KOHCIEKT Cpa3y MOCIE 3aHATHH, OTMEThTE MaTepUall KOHCIIEKTa JIEKLUM,
KOTOPBI BBI3BIBACT 3aTPyIHEHMs [ NOHMMaHuA. llomblTalitTech HaWTH OTBETHl Ha
3aTpyIHUTENIbHBIE BOIIPOCHI, HUCIOJb3Ysl PEKOMEHIyeMyr jauteparypy. Eciau camocrodrenbsHO
HE yJaJI0oCh pa3o0paThcs B MaTepuaie, chopMyIupyiTe BOIIPOCH U OOPAaTUTECh 32 TOMOIIBIO K
MpenojaBaTeNio Ha KOHCYJIbTAllMM WM Onukaiiiei jgexuuu. PeryiaspHo oTBomuTe Bpems AJis
NOBTOPEHMS] TPOMJIEHHOTO0 MaTrepuaja, IpPOBEpPssl CBOM 3HAHUS, YMEHUS U HaBBIKM 110
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTn4yeckne 3aHATHA (CEMHUHAPDI)

[ToaroroBka K MPaKTUYECKUM 3aHATHSAM (CEMUHAPaM) COCTOUT U3 HECKOJIbKUX 3TaIlOB:

- IIOBTOPEHUE M3YYEHHOI'0 Marepuana. [[is 3TOro MCronb3yroTcs KOHCIEKTHI JIEKIIHM,
PEKOMEHIOBaHHAs OCHOBHAS U JOTIOJHUTENbHAS JIUTEPATYPA;

- yriayOseHne 3HaHu| 1o TeMe.

Ha npaktuyeckux 3aHATUAX (CEeMHUHApax) MPUBETCTBYETCS AaKTUBHOE Yy4yacTUE B
00CYXKJI€HUM KOHKPETHBIX CUTYyallUd, CIIOCOOHOCTh Ha OCHOBE IMOJYYEHHBIX 3HAHUM HaXOAWUTh
HauOonee >(QEeKTUBHbIE pEIIeHUS MOCTaBIEHHBIX NpPoOJeM, yMETh HAXOAWUTh MOJE3HBIN
JIOMTOJTHUTENbHBIA MaTepHUal MO TEMATUKE 3aHATUI.

MeTtoauyeckue peKOMEHAAIMM TMPenoAaBaTeJsiM [0 MeTOAMKE MPOBEACHHSA
OCHOBHBIX BU/10B YUeOHBIX 3aHATHH.

Jleknuu. MeToauKa YTeHH.

Jlexuuu SIBISIOTCSL OTHUM M3 OCHOBHBIX METOJOB OOYYEHHs IO JAUCLUUIUIMHE, KOTOPbIE
JIOJKHBI pelIaTh CIEAYIOLUE 3a0a4u:

— UBJIOKUTh BAKHEUIIHNI MaTepual NporpaMMbl Kypca, OCBEIIAIOIINI OCHOBHBIE MOMEHTHI;
— Ppa3BUTh y CTYJIEHTOB MOTPEOHOCTh K CaMOCTOSATEIbHOW paboTe Haj y4eOHOW W HAyIHOU
JIUTEPATypOi.

['maBHOM 3amadeil KaXKIO0W JIEKIMH SIBJISETCS PACKPBITUE CYIIHOCTH TEMBI M aHAJU3 €€
[JIaBHBIX TOJIOKEHUI. PexomMeHnyeTcst Ha NEepBOM JIEKIIMM JTOBECTH /0 BHUMAHHUS CTYIEHTOB
CTPYKTYpPY Kypca U €ro pa3Jieibl, a B JAIbHEHUIIIEM yKa3blBaTh HAYAJIO KaXkJ0ro paszena, CyTh U
€ro 3a/1a4, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT MO 3TOMY pa3Jiely, YTOObI CBSI3aTh €ro COo
cienytomuM. CopepikaHue JeKIMHA omnpexaensiercs pabouedl mporpammoil kypca. Kpaiine
KeJaTeNIbHO, YTOOBI Ka)/1as JIEKIMsS OXBaThblBajla U MCUYEPIIbIBAJIa ONpPEAEIEHHYI0 TEMY Kypca U
npezcTaBisiia co00il JOrMUECKH BIIOJIHE 3aKOHYEHHYIO padoTy. Jlydie COKpaTUTh TeMY, HO He
JIOITyCKaTh NIEPEPHIBA €€ B TAKOM MECTE, KOI/1a OCHOBHASI MJIEs €Ie TOJIHOCTBIO HE PAaCKphITa.

IIpakTuyeckne 3aHsaTus (cemMuHapbl). MeTOAUKA TMPOBeJeHUS MNPAKTHYECKHUX
3aHATHH (CEeMMHAPOB)
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B mnponecce moaroToBkM K IMPaKTUYECKUM 3aHATHUAM (CEMHMHapaM) pPEKOMEHIYeTcCs
B3aUMHOE OOCYKIEHHE MaTepuana, BO BpeMs KOTOPOTO 3aKpEIUISIOTCS 3HAHHs, a TaKke
IpUOOpeTaeTCs MPAaKTHUKA B U3JI0)KEHUU U Pa3bsICHEHUU IIOJYyYEHHBIX 3HAHU, pa3BUBAETCS PEUb.
[Ipu HeoOxoauMocTH ciieayeT oOpamarbes 3a KOHCYJIbTallMed K mpenopgasarento. Mns Ha
KOHCYJIbTAIMIO, HEOOXOIMMO XOPOIIO MPOyMaTh BOIPOCHI, KOTOpbIe TPEOYIOT pa3bsicHeHus. B
polecce TBOPYECKOTO OOCYXICHHMs M JUCKYCCHUM BbIPAOATHIBAIOTCS YMEHHMS M HAaBBIKU
UCTIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUS JUISI PEILICHHS TPAKTHYECKUX 3a/1a4.

Kpurepuu onieHnBanus paboThl Ha IPAKTUYECKUX 3aHATUAX (CEMHHAPAX):

— IIPaBWJIBHOCTb OTBETA IO COAEPIKAHMIO 3aJaHUsl (YUUTHIBAETCSI KOJIMYECTBO U XapaKTep
OImMOOK MPHU OTBETE);

— MIOJTHOTA M TIIyOMHA OTBETa (YUUTHIBACTCS KOJUYECTBO YCBOCHHBIX (DAaKTOB, TOHSATHHA H
T.IL.);

— CO3HATEIBHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE U3JIaraéMoro Marepuaia);

— JIOTMKAa W3JOXEHMA Marepuana (YYUTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIMH,
[IOCJIEI0BATENbHBIN paccKa3, FPAMOTHO I10JIb30BATHCA CHIEUAIIBHON TEPMUHOJIOTHUEN);

— PALMOHAJIBHOCTh MCIIOJIb30BAaHHBIX NPUEMOB U CIIOCOOOB peIIEeHHs] HOCTaBIEHHOU
yueOHOM 3amauu  (YUUTHIBAETCS YMEHHE MHCIIONb30BaTh HamOoOJee MPOrpeCcCUBHBIE U
3 pexTUBHBIC CITOCOOBI JOCTHIKEHUS LIEITH );

— CBOEBPEMEHHOCTh H J(P(GEKTUBHOCTh HCIIONB30BAaHHUS HATJSAHBIX TOCOOMH U
TEXHUYECKUX CpPEACTB IpU OTBeTe (YYUTHIBACTCS TIPAMOTHO M C TIOJb30H HPUMEHSThH
HarJIsJHOCTh U IEMOHCTPALIMOHHBII OIBIT IPU YCTHOM OTBETE);

— UCIIOJIb30BaHME JONOIHUTEIBHOI0 MaTepuaia (00s3aTenbHOe YCI0BHE);

— palMOHAIBHOCTh MCIOJIb30BAaHUSI BPEMEHM, OTBEACHHOIO Ha 3ajaHue (He ogo0psercs
3aTSHYTOCTb BBIMOJHEHUS 3aJlaHusl, YCTHOI'O OTBETAa BO BPEMEHM, C YUETOM HHJMBUIYaJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

MeTtoguuyeckue peKOMEHAAUN ISl Hannucanus pedeparon

Hanmcanue pedepara siisiercss onHoi u3 GopM 00ydeHHUs CTYJCHTOB, HANPaBICHHON Ha
OpraHu3allMI0 U MOBBIIIEHUE YPOBHS CaMOCTOSITEIbHON pabOThl CTYJIEHTOB; OJHOU M3 (GopM
HayyHOW pabOThl CTYIEHTOB, IIEJIbI0O KOTOPOH SBISIETCS pacIIMpeHHEe HAyYHOIO Kpyrosopa
CTYJEHTOB, 03HAKOMJICHHE C METOA0JIOTMEN HAyYHOTO TIOUCKA.

OcHOBHbBIE 3aJjaud CTYyJE€HTa NpU HamucaHuM pedepara: ¢ MAaKCHUMaJIbHOW IOJHOTOM
UCIIOJIb30BaTh JIUTEPATypy MO BBIOpaHHOU TeMe (KaK PEeKOMEHIYyeMYI0, TaK U CaMOCTOSITENIbHO
MoJA00paHHY0) JUIsl MPABWJIBHOTO MOHUMAHHUS aBTOPCKOM TMO3UIIMH; BEpPHO (0€3 HCKaKeHUs
CMBICJIa) TIepe/laThb aBTOPCKYIO IMO3UIMIO B CBOEW pabore; YACHUTH Ui ce0s M H3JIOXKHUThH
IPUYMHBI CBOETO corJiacus (Hecorjiacus) ¢ TeM WM HHBIM aBTOPOM 10 JaHHOU Ipodiieme.

Cmpyxkmypa pepepama

1. TuTynbHBIA TUCT

2. OrnaBneHue

OrnaBineHnue - 3TO 1MJIaH pedepaTa, B KOTOPOM KaXIOMY pas3eny JOJKEH
COOTBETCTBOBATh HOMED CTPAHMIIBI, HA KOTOPOU OH HAXOUTCSI.

3. Tekct pedepara.

OH nenuTcs Ha TPU YaCTU: BBEIEHUE, OCHOBHASI YaCTh U 3aKJIIOUYECHHUE.

a) Beenenue - pazaen pedepara, MOCBAMICHHBIA TOCTAHOBKE MPOOJIEMBI, KOTOpas OyaeT
paccMaTpuBaTHCS 1 OOOCHOBAHUIO BEIOOpA TEMBI.

6) OcHoOBHasi 4acTh - 3TO 3BEHO PabOThI, B KOTOPOM MOCIEA0BATEIbHO PACKPBIBAETCS
BbIOpaHHas Tema. OCHOBHAs 4acTh MOKET OBbITh NpEACTaBlIE€HA KaK LIEJIbHBIM TEKCTOM, TaK M
pa3zneneHa Ha riaBbl. [lpm  HeoOxomumocTu TeKcT pedepaTa MOXKET JOMOIHSITHCS
WITIOCTPAIMSIMU, TaOJIMIAMH, TpaprKaMH, HO UMH HE CIIelyeT "Meperpyxarth" TeKCT.

B) 3aK/II04YeHUE - JaHHBIN pa3zien pedepara JoHKeH ObITh IPEICTaBICH B BUE BHIBOJOB,
KOTOpPbIE TOTOBATCS HA OCHOBE IMOJTOTOBJIEHHOTO TEKCTa. BBIBO/IBI JOKHBI OBITh KPATKHUMHU U
yeTKuMHU. Takke B 3aK/IIOUYEHHE MOXKHO O0O3HAUUTh MPOOJIEMBI, KOTOPHIE "BBHICBETHIIMCH' B
xoJie paboThI HaJ| pedepaToM, HO He ObUIM PACKPBITHI B paboTe.
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4. COMcoK HCTOYHMKOB M JHTEpaTypbl. B JaHHOM CHHCKE HA3bIBAIOTCS Kak Te
HMCTOYHUKH, Ha KOTOpBIE CChUIAETCSA CTYACHT MpH IMOATOTOBKE pedepara, TaKk U BCE HHBIE,
W3YYCHHBIC UM B CBSI3U C €r0 MOATOTOBKOW. B paboTe M0KHO OBITh UCTIOIH30BAHO HE MEHEE 5
pa3HbIX UCTOYHUKOB. PaboTa, BHIMOJIHEHHAs C UCIIONIB30BAaHUEM MaTepuaa, COJASpKaIIerocs B
OJIHOM HAYYHOM HUCTOYHHKE, SBJSCTCS SIBHBIM IUIaruaToM W He npuHuMaercs. OdopmiieHue
Chnucka  UCTOYHUKOB M JIMTEpPATypbl  JOJDKHO  COOTBETCTBOBATh  TpeOOBAHUSIM
oubmuorpaduueckux craHgaptoB. OObEM M TEXHHYECKHE TpPeOOBAHMSI, MPEIbSIBISEMBIC K
BBITNIOJIHEHHIO pedepara.

[Ipesentanmu k pedepary BbimonHsAoTcs B nporpamme Power Point. Ona nomkHa
COCTOATh M3 5-8 cCIalgoB MW COJEp)KaTh OCHOBHBIC OIpeAc/CHHs, (PaKTHUUSCKHA
WJUTIOCTPUPOBAHHBINA MaTepuall, BBIBOJBI U CIUCOK MCIOJIb30BAaHHBIX MCTOYHUKOB. Marepuain
JUIsL  COOOIlleHUsT HEOOXOAMMO HCKaThb B KHHUTax, XypHajlax W MHTEPHET-UCTOYHHUKAX,
OIyOJIMKOBAaHHBIX B IIOCIEAHME 3 roja.

Jokiaz, conpoBOXKAAIOMNN TPE3CHTAlMU, JTOJDKeH 3aHuMath 7-10 munyt. M noknazn, u
MPE3CHTALMU TPEIBAPUTEIBHO MPUCHUIAIOTCA MPENOAaBaTEN0 [0 3JIEKTPOHHOM IOYTEe Ha
MIPOBEPKY.

MeToauyeckue peKOMEHJAUMH IS TOArTOTOBKM K KOHTPOJbHBIM padoTtam u
HANKMCAHUS KOHTPOJbHBIX padoT

[Ipu moaroroBke K KOHTPOJIBHOM pabOTe M UTOTOBOMY TECTUPOBAHHIO HEOOXOIUMO
BHHUMATEJIbHO MPOYUTATh COCTABIIEHHBIE paHEe KOHCHIEKThI JEKIUH, MPOCMOTPETH MOPSIOK
BBITIOJIHEHHS JTAOOPATOPHBIX PabOT M OCHOBHBIC MOJYYEHHBIE B XOJI€ JIAOOPATOPHBIX padoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJIbHBIE BOMPOCHl. CBEPUTH CIHMCOK BOMPOCOB C HMMEHOIIEHCs
uHpopmanueii. Hemocraromyro mHbopManuio HEOOXOIUMO HaWTH B ydeOHHMKax (y4eOHBIX
MOCcOOMSIX) WIX B APYTUX UCTOYHUKAX UHGOpMAIUH.

KonTtponsHast paboTa mpoBOAUTCS B MUCBEMEHHOH Gopme.

KonTponbHble paboThl OOBIYHO COJEpKAT HECKOJIbKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuanTtoB. CTyneHT nmOO0 caM BBIOMpaeT OIWUH W3 NPEIUIOKCHHBIX BapUAHTOB, JHOO
MIPENo/1aBaTellb 3aKPEIUISIET 3a KaKIbIM CTYJAEHTOM OIpPEAEIICHHbIN BAPUAHT.

MeToauyeckue peKOMEHAAIUM ONpeaesiolue Mpoueaypbl OLEHUBAHUS YCTHOTO
ompoca

C 1enpro KOHTPOJISI ¥ TIOATOTOBKU CTYJICHTOB K M3YYEHHUIO HOBOM TEMbl BHAYAJIC KaXIOU
MPAKTUYECKOTO 3aHSTHUS MPEnojaBaTeieM MPOBOAUTCS WHIUBUAYATbHBIA WM (PPOHTAIBHBIHA
YCTHBIM OMPOC TIO BBIMOJHEHHBIM 3aJaHUsIM Tpenbiayiiei Tembl. Kputepuu OueHKu: —
MPAaBUJIBHOCTh OTBETa IO COACPNKAHHUIO 3aJaHusd (YYUTHIBAETCS KOJIWYECTBO M XapakTep
OIIMOOK MpHU OTBETE);

— MOJIHOTA ¥ TNIyOnHa OTBeTa (YYUTHIBAETCS KOMUYECTBO YCBOCHHBIX (DaKTOB, OHITHUN U
T.1L.);

— CO3HATEIBHOCTh OTBETa (YUYUTHIBAETCS TOHUMAaHHE U3JIaraéMoro Marepuaa);

— JIOTMKA W3JI0KEHUS Marepuana (YYUTBIBAETCS yMEHHE CTPOUTH IEJIOCTHBIN,
MocIe0BaTENbHBIN paccka3, PAMOTHO MOJIb30BAThCS CIEIUATBHON TEPMUHOJIOTHEH );

— PpanMOHAJIBFHOCTH HCIIOJIB30BAHHBIX IMPHUEMOB M CIIOCOOOB PEIICHHS ITOCTaBICHHOMN
yueOHOM 3amayn (Y4UTHIBAETCSI YMEHHE MCIONIb30BaTh Hamboiee MpPOrpecCUBHBIE W
3¢ peKTUBHBIE CITOCOOBI IOCTHKEHUS TSN ),

— CBOEBPEMEHHOCTh H JS()(PEKTUBHOCTH HWCHOIB30BAHUS HATISATHBIX TOCOOMI W
TEXHUYECKUX CPEICTB MpU OTBeTe (YYUTHIBAETCS TPAMOTHO U C TIOJB30M TNPUMEHSTH
HATJISTHOCTh ¥ IEMOHCTPAIIMOHHBIN OMBIT IPH YCTHOM OTBETE);

— UCTIOJIb30BaHHUE JOTIOTHUTEIHHOTO MaTepuraia (00s3aTeIbHOe YCIIOBUE);

— palMOHANTBHOCTH MCTOJIB30BAaHUSI BPEMEHH, OTBEJICHHOTO Ha 3a/1aHue (He ogo0pseTcs
3aTSIHYTOCTh BBITIOJIHEHHS 3aJIaHUsI, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HWHJWBHUIYATHHBIX
0COOEHHOCTEH CTYJICHTOB).
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Pa3zBepHYTBIIi OTBET CTyAEHTa MIOJDKEH IPEICTaBIATh COOON CBSI3aHHOE, JIOTHUECKH
MocJieIoBaTelbHOE COOOIIEHHE Ha 3aJaHHYI0 TEeMYy, MOKa3blBaTh €ro yMEHHE MPUMEHSThH
OTIpeieJIeHNs, IPaBIJIa B KOHKPETHBIX CIIydasX.

MeTtoauyeckue peKOMEHIAIUM ISl OATOTOBKH K ObICTPOMY NHCbMEHHOMY OIPOCY
«OJIMI-0NPOCY» U NPOBeAeHUsI OBICTPOro MUCLMEHHOT0 ONPOca «HJINL-0MPOoCcay

BrIcTphIil THCHMEHHBIN OMPOC «OJIUII-OMPOC CIOCOOCTBYET PA3BUTHIO MBICIUTEIHLHOTO
nporecca, pa3BUTHIO CHOCOOHOCTM K CHCTEMHOMY MBIIUICHHIO M aHAIW3Y, a Takke
3aKpEIJICHUIO 3HAaHUH Y BCeX CTYJIEHTOB OJIHOBPEMEHHO.

[Ipu moaroroBke K «OIUI-ONPOCY» TpenojaBareib JOJDKEH 3apaHee MPUTOTOBHUTH
CIUCOK CTY/IEHTOB M HAlHUCaTh CaMble Ba)KHbIE, HO IMPHU ATOM Yy3KHE M JIOTHYECKH CBSI3aHHbBIC
BOIIPOCHI [0 COOTBETCTBYIOIIEH TEME.

KaxxnoMmy cTyneHTY BblIaeTcs CBOM COOCTBEHHBIN, Y3KO CHOPMYIHMPOBAHHBINH BOMPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKAllMM BCE OCHOBHBIE XapaKTEPHUCTUKU
OTHMCHIBAEMOTO MOHSATHS.

B ocBoeHMW MUCHUTUIMHBI WHBATUAAMHA U JTUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJIBIIIOE 3HAUYEHHWE HMEeT WHIUBUAyalbHas ydeOHas paboTa (KOHCYNbTAllUU) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE Y4eOHOro MaTepuara.

NunuBuayanbHble KOHCYJIBTAlMM IO TPEAMETY SBISIOTCA BaXKHBIM  (PaKTOpOM,
CHOCOOCTBYIOIIMM WHAWBHIYATH3aUN O0YICHUS U YCTAHOBIICHUIO BOCITUTATEIFHOTO KOHTAKTa
MEXJy IMpernojaBaTesieM W OOy4arolMMcsT HWHBATUAOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

MeTtoauyecKue peKoMeH/AAlMHU /1JIsl IPOBeIeHUs IK3aMeHa
[Ipu oLileHKE YUUTHIBAIOTCS CIEAYIONINE KaYeCTBEHHBIE TIOKA3aTEIH OTBETOB:

r1yonHa (COOTBETCTBHE U3yYEHHBIM TEOPETHUECKUM OO00IIEHUSAM); IIIUPOTA;

OCO3HAHHOCTbH (COOTBETCTBUE TPeOYEeMbIM B MMPOTrpaMMe YMEHUSIM MPUMEHSTh
MOJYYECHHYIO HH(OPMAIIHIO);

MOJIHOTA (COOTBETCTBUE 00BEMY MPOTPaMMBbl);

YHCII0 U XapakTep OIMHUOOK.
CryneHTsI 00s13aHBI CATh 9K3aMEH B COOTBETCTBHH C PACTIMCAHUEM U YYEOHBIM IIIAHOM.
DK3aMeH MO0 JUCHUIUIMHE TIpeclieyeT LeNb OICHHUTh paboTy CTyAEHTa 3a Kypc,
MOJlyYeHUE TEOPETUUYECKUX 3HAHUM, WX TPOYHOCTH, PA3BUTHE TBOPYECKOTO MBIILICHUS,
nproOpeTeHre HAaBBIKOB CAMOCTOSITEIIHHON Pa0OTHI, YMEHUE TMPUMEHSTH IMOJyYCHHbIC 3HAHUS
JUTSI pEIICHUs TPAKTHYECKUX 3a7au.

dopma mpoBeNEHHS HK3aMEHAa: YCTHO WJIM THCHMEHHO YCTaHABIMBACTCS pEIICHUEM
kadenpsl. DK3aMeHaTOpy MPEIOCTaBISETCS MpaBO 3a7aBaTh CTYJAEHTaM JOMOJHUTEIbHBIC
BOIPOCHI IO BCeW yueOHOU MporpaMMe AUCLUIIINHBL.

Pesynprar cmaum 9K3aMeHa 3aHOCHTHCS TpEnojaBaTeleM B HIK3aMEHAIMOHHYIO
BEJIOMOCTh M 3a4ETHYIO KHIDKKY.

B ocBoeHuM NUCHUIUIMHBI UHBATUAAMH U JTUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSMU
310pOBbsl OOJIBbIIIOE 3HAYEHHWE MMEET WHIUBUIyalbHass ydeOHas paboTa (KOHCYNbTallUU) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro Marepuara.

NunuBuayanbHble KOHCYJIBTAIMA 110 TIPEAMETY SBISIOTCS BaXXHBIM  (DAaKTOPOM,
CIOCOOCTBYIONTUM HHIWBHIyalTu3allud 00yUeHHUsI U YCTAHOBIIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernofaBareneM ¥ OOydJaromMMCS HWHBAJIHIOM WM JIUIIOM C OTpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBbSI.

8. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMBbIX NMPH OCYLIECTBICHUH
00pa3oBaTeILHOIO NMpoIecca Mo AMCHUILIHHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH.

1. Mcnonp30BaHue ciaiiA-Npe3eHTalui IpY IPOBEACHUH JIEKIMOHHBIX 3aHATUH.
2. Opranu3zanust B3auMOJEHCTBUS C 00yJaroIIMMHUCS TOCPEICTBOM JIEKTPOHHON MOYTHI
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8.2 [lepeueHb HE0OXOAUMOTO JIMIIEH3MOHHOTO MPOTPAMMHOI0 00ecneYeHusl.
1. Microsoft Windows;

2. TIporpammusrii maker Microsoft Office;

3. IIporpammusiii maker Comsol Multiphysics;

4. TlporpamMMHOe oOecrieueHue s CIA0OBHISTITHX.

9. MarepuajbHo-TexHUYeckasi 0a3a, HeoOXoauMMasi /JIA  OCYLIECTBJIEHUSA
00pa3oBaTe/ILHOIO NMPoIecca Mo JUCHUILINHE (MOYJIIO)

Ne | Bwug pa6ot MaTtepraJbHO-TEXHHYECKOE 00eCTIeYeHIE TUCIUILTNHBI U OCHAIICHHOCTh
1. |Jlexumonusie |YueOHas ayauTopus Uil MPOBEACHHS 3aHATUH JIGKIIMOHHOIO THIIA,
3aHATUSA OCHAIICHHAss  KOMIUIEKTOM  y4eOHOW  me0enu,  JOCKOH-IKpaHOM
YHUBEPCAIbHOM, MEePEHOCHBIM IPOEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIUM MPOTPaMMHBIM OOECIeUYeHHEM s JAEMOHCTPALUU
Mpe3eHTaIUH.
(ayn. 332c, r. Kpacnonap, yn. CraBponosnsckasi, 149)

2. |CemuHapckue |YueOHas ayauTOpHUs [l MPOBEACHHS 3aHATUH CEMHUHApPCKOrO THIIA,

3aHATHS OCHAIlleHHass ~ KOMIUIEKTOM  y4eOHOM  mebenu,  JOCKOM-IKpaHOM
YHUBEPCAIbHOM, MEePEHOCHBIM MPOEKTOPOM, HOYTOYKOM u
COOTBETCTBYIOIIMM IPOrPaMMHBIM oOOecredeHueM [Uisi JEeMOHCTpaLuu
Mpe3eHTaIUM.
(ayn. 332c, r. Kpacnonap, yin. CtaBponosibckas, 149)

3. |Texymwuit VYyeOHass ayauropus s HPOBEIEHUS  TEKYIIEro  KOHTpPOJIs U
KOHTPOIIb, MIPOMEXYTOUYHOI aTTecTalliy, OCHAIeHHAas KOMILIEKTOM y4yeOHOW mebenw,
IIPOMEXKYTOUHA | IOCKONH-IKpPAaHOM YHUBEPCAJIbHON, IEPEHOCHBIM ITPOEKTOPOM, HOYTOYKOM U
s aTTecTalldsl |COOTBETCTBYIOIIMM NPOTPAMMHBIM oOOecrnedeHueM [Uisi JEeMOHCTpaluu

MPE3CHTAL M.
(ayn. 332c, r. Kpacnomap, yin. CtaBponosibckasi, 149)

4. |I'pynmoBblie VYyebHast aynuTopusi IS TPOBEIEHUS TPYIIOBBIX M HHAUBUAYATbHBIX
(MHAMBUAYaTh |KOHCYNbTAllMi, OCHAIIEHHAas KOMIUIEKTOM y4ueOHOMl MeOenu, JOCKO-
HBIE) 9KpaHOM YHUBEpCaJbHOH, IEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM U
KOHCYJIbTAllUM |COOTBETCTBYIOIMM IPOTPAMMHBIM OO€CHeueHueM g JeMOHCTpalHuu

MpE3EHTalHM.
(aya. 332c, r. KpacHogap, yn. CraBponosbckas, 149)

5. |Camocrositens |Ilomemenust uisi caMOCTOSTENbHOM pabOThl CTYIEHTOB, OCHAILlEHHBIE
Has paboTa yuyeOHOl MeOenbl0 M KOMIBIOTEPHOM TEXHUKOW C BO3MOXHOCTHIO

nojaxiIoueHus k cetu "MHrepHer" u obecrnieueHneM J10CTyIa B AIEKTPOHHYIO
MH(POPMAaIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.
(ayn. 329c, 401c, r. Kpacaonap, yin. CtaBpomnonsckas, 149)
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