MHUHUCTEPCTBO HAVKHU U BBICIIIEI'O OFPA3SOBAHUA POCCUNCKOU®DEIEPALIUA
denepanbHOE TOCYAAPCTBEHHOE OI0KeTHOE 00pa3oBaTe/IbHOE YIPEXKICHUE
BBICILIETO OOPa30BAHMUS
«KYBAHCKUI T'OCY IAPCTBEHHBIM YHUBEPCUTET»
daxyIbTET XMMHU U BBICOKMX TEXHOJIOTHIA

VTBEPXAIO:
[IpopekTop 1o yueGHOit padore,
BDCTBY 00pa30BaHMs — IEPBEIM

B1.B.05 MOJIEJIUPOBAHUE ®U3UKO-XUMHUYECKUX CUCTEM 1

MPOLECCOB
HampaBnenue noAroToBKU 04.03.01 Xumus
HamnpaBneHHOCTB (TIpo¢huUIIb) dusudeckast XuMus
dopma obyueHUs O4yHas
Kpanmudukauus OakanaBp

Kpacuomap 2021



Pa6ouas  mporpamma  guctmmineel  MOJEJIMPOBAHUE ~ OU3UKO-
XUMMNYECKMX CUCTEM U TTPOLIECCOB pa3paGoraHa B COOTBETCTBHU C
MenepalbHBIM  TOCYIapCTBEHHBIM 00pa30BaTENbHBIM ~ CTAHAAPTOM  BBICIIETO
o6pazopanus (OI'OC BO) mo Hampasnenuto noarorosku 04.03.01 duzudeckast
xumus (YpoBeHb OakanaBpuara)

[TporpaMMy COCTaBHIIH:
Huxonenko B.B., mpodeccop kadenpsl £
du3HUecKoll XUMUH I-p XUM. HayK, Ipodeccop

Mapees C.A., noueHT Kadenpsl GH3NIECKON XUMUH, %;\
KaHJ. XUM. HayK '

Pa6ouas nporpamma aucuuruasl MOJIEJITMPOBAHUE OU3HUKO-
XVUMHUYECKIMX CUCTEM U ITPOLIECCOB yTBepieHa Ha 3aceJaHuu Kadeapsl
buznyecKoil XUMUK

npotokon Ne 11 «20» mas 2021 r. %
3aBenyromuit kadgenpoit 3abononkuit B.1 4 ? il

VYTBepIeHa Ha 3acelaHuy yIeOHO-MEeTOIHIEeCKOH KOMUCCUH (aKyIbTeTa XUMUH
U BBICOKUX TEXHOJIOTU

npoTokost Ne 7 «24» mas 2021 r.

Ipencenarens YMK ¢akynsrera becnanos A.B. 7

g

PenenseHTsr:

M.X. VpreHos, 3aBemyromuii kapenpoii npuknagHoid marematuku ®I'bOY BO
«Ky6I'Y», n-p ¢hus-mar. Hayk, nmpodeccop

.IO. Ka3oBs, pykoBoauTens ananutudeckoit madoparopun OO0 «Oup-Jlab»



1 Hesan u 3a1aum U3y4YeHU s JUCUMIIIIMHBI (MOXYJIs1)

1.1 Heab ocBOEHUS TUCHUILIHHBI

[{enpr0 OCBOCHUS TUCIMIUIMHBI SBISIETCS (JOPMUPOBAHUE Y CTYJICHTOB MPEICTaBICHUN 00
OCHOBHBIX 3aKOHaX, JIOKAIIUX B OCHOBE MOJCITUPOBAHUS (PUIUKO-XHUMUYECKUX CHUCTEM U
MIPOIIECCOB, a TAK)KE MaTEeMAaTUUECKHUX MPUEMAX, UCTIOJIb3YEMbIX B XUMHH U (PU3HKE.

[Ipy mpakTUYEeCKOM TMPOBEICHUU (U3UKO-XUMHUYECKUX PACYeTOB OOJBIIYIO IMOMOIIH
OKa3bIBaeT NMPUMEHEHHE B y4eOHOM IPOIIeCCEe KOMITbIOTEPOB, HMCIIOIB30BAHUE KOMITHIOTEPHBIX
porpaMM JUIsl TUITUYHBIX (PU3UKO-XUMHUYECKHUX PACUETOB. ITO CIOCOOCTBYET (HOPMHPOBAHHIO
COBPEMEHHOTO CIEIaIiCcTa- OaKalaBpa XUMUHU.

1.2 3agauy JUCHUILIMHEI

* JaThb IpPEACTaBICHHE O MATEMaTHYECKMX METOJaX HCCIEIOBaHUS NPUPOJHBIX 3aKOHOB, O
MaTeMaTHYeCKOM MOJEIUPOBAHUM KaK MEpBOM CTYNEHHM CO3[aHMs TEOpUHU B TOM WIM MHOU
00JacTl HayKHu.

* O3HaKOMHUTb C OCHOBHBIMH 3aKOHaMH, BBIPDAKCHHBIMM YpaBHEHUSIMM B 00jacTu
MOJICJINPOBAHUS SBJIICHUN IIEpEHOCa.

* chopmupoBaTh NpeAcTaBI€HHE 00 OCHOBHBIX MOAXOJaX K MOJEIMPOBAHUIO M OOYyYHUTh
HaBbIKaM pELIEHMs] TAKOT0 poja 3a/ay.

1.3 MecTo aucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jucuunnuna «MojenupoBaHue GU3NKO-XUMHUYECKMX CHCTEM M MPOLIECCOB» OTHOCUTCS K
yactu, (popMupyeMoll ydacTHUKaMU 00pa3oBaTelnbHOTO Iporecca, bioka 1 yuebnoro miana. B
COOTBETCTBUM C pabouuM Yy4eOHBIM IUIAHOM JHMCLMIUIMHA u3y4yaercs Ha 4 kypce. Bun
IIPOMEXKYTOUHOM aTTecTallu: 3a4eT.

N3zyuenuto aucuuminHsl «MoienupoBaHue (pU3MKO-XMMUYECKMX CHCTEM M IPOLECCOB
JOJDKHO —TIPEIIIECTBOBATh HM3YYCHHWE TAaKMX TUCIHHIUIMH, Kak «®DH3WuecKass XuUMHsI» H
«XuMuyeckass TexHosorus». [Ipn ocBoeHMH NaHHON AMCHUIUIMHBI CIyIIATENN JODKHBI UMETh
3HaHMS MO OOIeH, HeopraHu4eckol, (pu3n4yeckol XMMHH, yMEHHE PadOTaTh C XUMHUYECKOU
nocyno u peakruBamu. JucnumimHa «MopaenupoBaHue (GU3NKO-XUMHUECKUX CUCTEM U
IIPOLIECCOB»  SIBIISIETCA MPEAIIECTBYIOUIEH MpH HW3YYEHUH JAUCHUIUIMH: «Dusuko-xumus
MOBEPXHOCTH M HaHOYACTHUI, «[I1aHupoBaHue U OpraHu3ays SKCIEPUMEHTA.

1.4 TlepeyeHb NJIAHUPYEMBIX pe3yJbTATOB 00y4eHHsl MO JMCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpPOBaHHE Y
oOyyaronuxcsi Ha GOPMHUPOBAHUE CIACAYIOMMUX KOMITETCHIIHN:

KOZ[ W HAUMCHOBAHUE MHAUKATOPA

Pe3yanaT},1 06y‘ICHI/IH 0 AUCIUILINHE
JOCTHXCHUA KOMIICTCHIINN

IIK-3 Cnoco0eH HCNONb30BATH COBPEMEHHBbIC TEOpPeTHYECKHE MNPEACTABJICHHS XHMHYECKOH HayKH JJs
AHAJIN3a IKCIePHUMEHTAJIbHBIX TaHHBIX

HUIIK-3.1. Ucnone3yet 3Haer mnpodeccnoHalbHOE NpOrpaMMHOE obecredeHue st cOopa,
COBPEMEHHBIE TEOPETUUECKUE o0paboTkn W mepenauyd MHGOPMALMHM, W COBPEMEHHBIE CpE/ICTBA
MpPEeJCTaBICHUS XUMHUUECKON BBIYMCIIUTENIbHOM TEXHUKM M HMH(MOPMAIMOHHO-KOMMYHHUKAIMOHHbIE
HayKH B CBOE€H Npo)ecCHOHANBHON | TEXHOJOTHH JJIsI MaTeMaTHYeCKOTO MOJEIMPOBAHMS (PU3NKO-XHMHYECKUX
JIeSITeIbHOCTH CHCTEM M MPOLECCOB, MPUHLMILI MaTEMaTUUYECKOTO MOJEIHPOBAHUS H

KOMITBIOTEPHOM 00pabOTKHM JTaHHBIX

YMeeT OCYIIECTBISATH TOHCK M HCIOJBb30BaTh  NPOQECcCHOHATBHOE
MporpaMMHOe  obOecriedeHne it cbopa, oOpabOTKM W mepeaadn
nHGOPMALIUK, W COBPEMEHHBIE CPEACTBA BBIUHCINUTENFHOW TEXHUKH H
I/IH(I)OpMaLII/IOHHO-KOMMyHI/IKaHI/IOHHBIe TEXHOJIOTUHU AJII MAaTEMATHYCCKOI'O
MOJICITMPOBaHUsT (PU3UKO-XUMHUYECKUX CHCTEM M MPOIECCOB, MONYy4aTh U
o0pabaTpIBaTh pE3yJbTaThl HAYYHBIX OSKCIEPHUMEHTOB C [OMOUIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHI




Kon n HanmenoBanue WHAWKaATOpa

Pe3ynbraTel 00y4eHNs IO TUCIUTIIHE
JOCTIDKEHHSI KOMIIETCHITHH

Brnanmeer mpodeccHoHamBHBIM IPOTPAMMHEIM — OOecTiedeHneM st coopa,
0o0paboTkn ® mepenaun WHGOpPMAIMK M COBPEMEHHBIMH CpEACTBAMH
BBIYHCIIUTENIBHON TEXHHKM M HMH(POPMALHOHHO-KOMMYHUKALMOHHBIMH
TEXHOJNOTUSIMHA Ul ~ MareMaTHYecKoro  MOJCIHPOBaHMS  (pu3MKO-
XMUMHYECKHX CHCTEM M  IIPOLIECCOB, OCHOBHBIMH  IOAXOJAaMH K
MOJIETIMPOBAHUIO (PU3UKO-XUMHUYECKUX CHCTEM M MPOLECCOB JUIS PELICHUS
MPaKTHYECKUX 3a/lad B Hay4YHO-HMCCIEN0BATEIbCKOM M MpOodeccCHOHATbHOM
JeATeIbHOCTH, MAaTeMaTUYeCKHMM MOJEIUPOBAHUEM UM  KOMIIBIOTEPHOM
00paboTKOM pe3yIbTaTOB HAYYHBIX IKCIEPHUMEHTOB

HIIK-3.2. UnTepnpeTtupyet 3HaeT TEPMHUHOJIOTHYCCKYIO 0a3y JJsi WMHTEPIpPETAIlMd  Pe3yJIbTaTOB

pe3yNbTaThl XUMUUECKOTO MOJICIIUPOBAHUs (PU3MKO-XMMUYECKAX CHUCTEM W MPOIIECCOB HAa OCHOBE

9KCIIEPUMEHTA Ha OCHOBE COBPEMEHHBIX TEOPETHUYECKUX NPEJCTaBICHUN

COBPEMEHHBIX TEOPETHUECKUX YMeeT  MHTEpIPEeTUPOBATH  PE3ylbTaThl  MOJCIHPOBAaHUS  (DU3UKO-

TpeJCTaBICHAN XUMHYECKHUX CHCTEM H IPOIECCOB HA OCHOBE COBPEMEHHBIX TCOPETUICCKHUX
TIpeJCTaBICHUN

Brnaneer tepMuHONIOrMYecKod 0a30i AN WHTEPNpETallMd PE3YJIbTaTOB
MOJIETIMPOBaHMS (U3UKO-XMMUYECKHX CHCTEM M MPOLECCOB Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX IPEICTABICHUN

PesynbpTarel 00y4eHMs] IO AMCLUHUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBIIEHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATEIbHOM paboThl 0OydyaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUUMH  CcuuTaoTcs CHOPMHPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHHUS.

2. CTpyKTYypa M coiep:KaHue JUCIHUIIIHHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

OOm1ast TpyJ0EMKOCTh TUCIMIUIHHBI cocTaBisieT 3 3a4.eq. (108 waca), ux pacnpenenenue
110 BHJIaM Pa0OT MPECTABICHO B TaOJIHIIe

Bun yue6HO# paboThI Bcero ®dopma o0yueHHs
4acoB OuHas

KonTakTHas paboTa, B TOM 4HciIe: 7 cemectp (Jachl)
AyauTopHBbIe 3aHATHS (BCEro): 68 68
3aHATHSA JEKIIMOHHOTO THITA 34 34
JlabopaTopHBIC 3aHATHS 34 34
3aHATHS CEMHHAPCKOT0 TUIA (CEMHHAPBI, TPAKTHYCSCKHUE 3aHATUS) - -
HNnas koHTakTHAas padora:
KonTtpons camocrosrtensHo# padotsl (KCP) 4 4
[IpomexxyTtounas arrecranus (UKP) 0,2 0,2
CamocTosiTeJibHasi padoTa, B TOM YucJje: 35,8 35,8
CamonoaroToBka (IpopaboTKa 1 ITOBTOPEHHE JIEKIIMOHHOTO MaTepHaa 1
MaTepualia Y4eOHHKOB U YIeOHBIX TOCOOUHT, MOITOTOBKA JOKJIA OB, 15 15
pedepaToB, mpe3eHTaIMiA)
IToAroToBKa K caaye 1abopaTopHbIX padboT 10 10
[ToaroToBKa K TEKYIEMY KOHTPOJIIO 10,8 10,8
KouTtpoJs:
IToaroToBka K 3K3aMeHy - -
O061mas TPyA0eMKOCTH yac. 108 108

B TOM 4K CJIe KOHTaKTHasi padoTa 12,2 12,2

3a4. e/l 3 3

2.2 Conepxanue IMCUMILINHBI
Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU O pa3JieaM JAUCHUIITUHBIL.
Pazgensl (TeMbl) AUCIUIUIMHBI, H3y4aeMble B /7 ceMecTpe (ouHast (hopma 0OydeHHsI)

Ne Konugectso yacos
pasze HaumenoBanwue pa3neioB (Tem) Beero AynuTopHas Breayauropna
na pabota st pabora
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Jd a3 | Jp CPC
1 2 3 4 5 6 7
1 Maremarnyeckoe MOJETMPOBAHNE KaK METOJ HAyYHOTO 29 10 i 10 9
UCCIIEI0BaHHUS
HepaBHoBecHas TepmonuHamuka. Y paBHeHus: OHzarepa u
2. 25 8 - 8 9
Kenem-Kauannckoro
3 Jluneiinble 3akoHbI epenoca (3akoHsl Oma, ®uka, lapen, o5 8 i 8 8
Dypse)
4 MozenupoBaHue MPOIECCOB MEPEHOCa C ITOMOIIBIO H3BECTHBIX 25.8 8 i 8 0.8
MPOTrPaMMHBIX POJYKTOB.
Hmozo no pazderam oucyuniunam: 34 34 35,8
IIpomexyTounas arrecranus (MKP) 0,2
[loaroroBka K KOHTPOJIIO -
OO1mas Tpy1I0eMKOCTb M0 AUCIUIUINHE 108

[Tpumeuanue: JI — nmeknuu, I13 — mpakThueckwe 3aHATHSA/CEMHHAPHI,

3ansaTusi, CPC — camocrositensHas paboTa CTyJeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

JIP — nabGopatopHbie

No HanmenoBanue Conepxanue pazzena (TeMbl) dopma
paznena (Tembl) TEKyIIero
KOHTPOJIS
1 2 3 4
1. |Maremaruueckoe [NonsTHA: MaTeMaTHKa, MATEMaTHIECKOE MOJICINPOBAHNE, YO
MOJIETTMPOBaHNE KaK METO] YHCIICHHBIH aHAIN3, AaHATUTHIECKOE MCCIIEAOBAHUE, TEOPHS
HAY4HOTO MCCIICIOBAHUS
2. |HepaBHOBecHas Knaccuueckas TepMoiMHaMuKa U TEPMOIMHAMUKA YO
TEpPMOJMHAMUKA. YPaBHEHUsI  |HEPaBHOBECHBIX ITponeccoB. OOOCHOBaHME YpaBHEHUI
Omnzarepa u Kegewm- Omnzarepa, cxema BbiBojia ypaBHeHUH Kenem-Kauansckoro.
Kavansckoro CornpsbxeHue sIBIEHUH IIepeHoca B MeMOpaHHBIX CHCTEMaXx.
3. |JluneitHple 3aKoHBI IepeHoca  |JIuHeliHBIe 3aK0HEI U3 ypaBHeHHH OH3arepa u Kegem- P3
(3axonsl Oma, ®uka, Hapcu, Kauansckoro. PacueT ckopocTeil mpocTeHnx HepaBHOBECHBIX
Dypre) MPOIECCOB, UCTIOJIB3Ys 3akoHbI OMa, Puka, Japcu, Oypbe
4. |MopnenupoBaHHe IIPOIECCOB OcBoeHHe MPOrpaMMHBIX POIYKTOB: « MHUKpOreTeporeHHas KP
MepeHoca C MOMOIIBIO Mozesb» u «n/luam». Pacuer ckopoctu auddysun u
M3BECTHBIX MPOTPAMMHBIX 3IEKTPOMHUTPALIMOHHOTO TIepeHoca uepe3 MemOpansl. Pacuer
MIPOAYKTOB. CKOPOCTH 3JIEKTPOINAIIN3A.

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHe 3aHATHS/

JJabopaTopHbIe padoThbI)

JlaGopaTopHbIe 3aHITHS

Ne HawnmenoBanwue paszzena (TeMbl) TemaTuka 3aHATHII/padoT Popwma Texymero
KOHTPOJIA
1 1 2 3
1. | MaremaTu4eckoe MOJICITHPOBAHUC 1. Pacuer cropocty punbTpoBaHus u nepeHoca |JIP
KaK METOJ] HAYYHOTO WCCJICIOBaHMs  |Teria
2. | HepaBHOBecHas TepMOMHAMUKA. 2. Pacuer cxopoctu tuddysun u JIP
VYpaBuenus On3zarepa u Kenem- 3JIEKTPOMUT pALUU
Kauanbckoro
3. | JIuneitHble 3aKOHBI TIepeHOca (3akoHbI |3. BriBox inHe#HBIX 3ak0HOB OMa, Duka, JIP
Owma, @uka, apcu, Oypobe) Hapcu, @ypre u3 ypaBHeHuin OH3arepa. 3aKoH
I'ecca n Kenem-Kauansckoro
4. O6paboTKa dKCIEpUMEHTAIBHBIX JAaHHBIX C
MTOMOIIIBI0 MUKPOTETEPOTeHHON MOIEeNH
4. | MoaenupoBaHHe MPOIECCOB 5. O6paboTka 3KCTIepUMEHTAIBHBIX JaHHbIX ¢ |JIP
MEPEHOCa C MOMOILBIO U3BECTHBIX MOMOIIBI0 MoJenu «i/Juam
MIPOrPAaMMHBIX MPOJYKTOB.




HanmenoBanwue pa3zzena (TeMbl)

®dopma TeKyIero

TemaTuka 3aHATHI/PadOT
KOHTPOJIS

1

2 3

6. Pacuer ckopoctu tuddysuu u
3IIEKTPOMUTPAMOHHOTO IIEPEHOCa Yepe3
MeMOpaHbl. PacueT CKOpOCTH 3IIeKTPoANaIn3a

Yttt onpoc (YO), pemenne 3anau (P3), kontpoabHas padora (KP), 3amura taboparopHoii
pab6ots1 (JIP).

2.3.3 [IpuMepHasi TeMaTHKA KyPCOBBIX padoT
Kypcosas pabota He mperycMOTpeHa yueOHBIM TIIAHOM.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnedeHUsl ISl CAMOCTOATEIbHOI padoThl
o0y4yammxcs Mo AUCHUILIHHE

HepequL y‘IC6HO'M€TOHI/I‘IeCKOFO obecneyeHus JUCHUILIWMHBI I10 BBIIIOJIHCHUIO

(mpopabotka u
MIOBTOPEHUE JICKLIMOHHOTO
MaTepHana u MaTepuaia
Y4eOHHKOB M YIeOHBIX
MOCOOMH, MOATOTOBKA
JIOKJIaJIOB, pedepartos,
Mpe3CHTAIHH)

IToaroroBka k caaue
1a00paTOpHBIX paboT

IToaroroBka K TeKyLeMy
KOHTPOJIIO

Ne Bun CPC o
CaMOCTOSTENFHON paOOTHI
1 2 3
1 |Camomoaroroska Kynunos U.B., Kynunos B.A., Epemun A.B. Matemaruueckoe MOAeIMpOBaHue

THIPOAMHAMUKH U TETDIO00MEHA B ABIDKYIIMXCS KUAKOCTIX. M.: Jlans. 2015.
http://www.lanbook.com/books/element.php?pll cid=64&pll id=1175

I'ymepoB A.M. Marematndeckoe MOJEIMPOBAHAE XHMHKO-TEXHOJIOTHIECKUX
IIPOLIECCOB. M.: Jlans. 2014.
http://www.lanbook.com/books/element.php?pll cid=32&pll_id=1040
Mertoauyeckre peKOMEHIAUH K BBITIOIHEHHIO JJAOOpaTOpHBIX padoT.
MeToandeckne PEKOMEHIAIMH [0 MOATOTOBKE pedepaToB M CaMOCTOSATEIbHON
pabore.

YrBepxkaeHsl kadeapoit hpuznueckoit xumun, npotokoa Ne 17 or 11.05.2017 r.
Meroanyeckne yKa3aHUsS K BBIOJHEHHIO JaOOPAaTOPHBIX paboT MO AMCIMIUINHE.
YTBepxkIeHs! Kadeapoit Gusmaeckoir xumun, mpotokos Ne 10 ot 13.03.2018 r.
Meroauyeckne peKOMEHIANH K OpraHn3aliy ay IMTOPHOH 1 BHEAYAUTOPHOH
(camocTosITENEHOI) paOOTHI CTYAGHTOB: MeTOIMUecKkre ykazauus / coct. T.I1.
Cropoxenko, T.b. [TounHok, A.B., becianos, H.B. Jlo3a. — Kpacnomap: Kybauckuii
roc. yu-T, 2018. 89 ¢

Y4yeOHO-METOANMYECKHUE MaTepuajbl I CaMOCTOATENBHONM pabOThl O0YyYalOIIUXCS W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIPUPTOM,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1e4atHoi (opme Ha s3bike bpaiins.

Jlist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

HaHHHﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3HUPOBAH B 3aBUCUMOCTU OT

oOyyJaronuxcs.

KOHTHHI'CHTa



http://www.lanbook.com/books/element.php?pl1_cid=64&pl1_id=1175
http://www.lanbook.com/books/element.php?pl1_cid=32&pl1_id=1040

3 OOpa3oBaTe/lbHbIe TEXHOJIOTMHM, NPHMEHsieMble NPH OCBOCHHUH IMCHUILIMHBI
(Mmomyuis)

B xome wu3yueHMs [OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJIOTUH: JIEKIMHU, JTAOOpaTOpPHBIC 3aHATHSA, CAMOCTOsITeNbHas paboTta
CTYICHTOB.

KoMIeTeHTHOCTHBIM MOJAXO0J B paMKax IpenojaBaHus IJUCLMIUIMHBL pean3yercss B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOIMH W aKTUBHBIX METOJOB (IIpoOJeMHas JEKIHs,
paboTa B MaJIbIX IPYIax) B COUETAHUU C BHEAYAUTOPHON pabOTOM.

NHbopMallMOHHbIE  TEXHOJOTMM, MPUMEHAEMble [P HU3YYEHUH JAUCLUUIUIMHBL
UCTOJNBb30BaHUE  HMHMOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu VIHTepHeT.

AnantuBHble 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYCHUN AUCUIUIUTNHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbsl INPEAYyCMOTPEHA OpraHU3alusl
KOHCYJIbTAIlMil C HCIOJIb30BAHNUEM JIEKTPOHHOMN HOYTHI.

4. OueHouyHble cpeaAcTBa IS
MPOMEKYTOYHOM aTTeCTAMHU

OIIGHO‘-IHI)IG cpeacrtBa MnpeaHasHAuCHbI JII KOHTPOJA MW OLCHKU 06pa3013aTeJH)me
JOCTHXKEHUI 00ydJaroluxcs, OCBOMBIINX MPOrpaMMy y4eOHOW AMCHUIIIHHBL «Modenuposanue
@u3UKO-XUMUYECKUX cUCmeM U NPOYeCccos».

OneHoYHBIE CpeICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl sl TPOBEACHHS TeKYyIIero
KOHTpoJIA B (opMmMe 3amaHuil ais CaMOCTOSITEIBHOTO PEIICHUs, 3a7ad Il PEIICHHUS B

ayJIMTOPUHU, KOHTPOJBHBIX pabOT, KOHTPOJBHBIX BOIPOCOB K JIabopaTOpHBIM paboTam, U

TEKyIIero KOHTPOJIA ycneBaeMoCcT Hu

NPOMEKYTOYHOM aTTecTaluu B popMe BOIIPOCOB K 3a4ETy.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYLeil U MPOMEKYTOYHOM ATTeCTallun

HaunmenoBanue
Kon 1 HanmenoBanue OILIEHOYHOT'O CPEJCTBA
Ne MHIUKATOpa Pe3ynbraTel 00ydeHus IIpomexyT
/T (B COOTBETCTBHH C TI. (B cooTBeTcTBHU C 1I. 1.4) Texymmii OYHas
1.4) KOHTPOJIb aTTecTaly
St
UIIK-3.1. Hcnons3yer | 3HaeT mpogecCHOHATFHOE nporpammuoe | YO, JIP Bormpoc Ha
COBpPEMCHHEIC obecrieueHne i cOopa, oOpabOTKH W Tepemayu 3agere 1-2
TEOPETUUYECKUE nHpOpPMALUU
NpeACTaBICHUS
XMMHUUYECKO HayKu B | YMeeT OCYyIIEeCTBISAThH MOUCK U  HCHOJIb30BATh
cBoel npodeccnoHanpHOE MPOrpaMMHOE oOecrieueHue st
poeCCHOHATBHOM cbopa, 00pabOTKM u mepenayd UHPOPMAIUH, U
JeSITeTbHOCTH COBPEMEHHBIE CPE/ICTBA BBIYUCIUTENILHON TEXHUKHU U
MH()OPMaMOHHO-KOMMYHUKAIIHOHHBIE  TEXHOJIOTHH
JUIL  MaTeMaTHYeCKOTO MOJEIMPOBaHUS  (pU3HKO-
1 XMMHYECKHX CUCTEM U TPOIIECCOB
WUIIK-3.2. 3HaeT TE€PMUHOJIOTHYECKYIO 6azy JUist
Wurepnperupyer MHTEPIPETALMH  PE3yJbTaTOB  MOJEINPOBAHUS
Ppe3yJbTaThl (PU3UKO-XUMUYECKUX CHCTEM H MPOLIECCOB HA OCHOBE
XUMHUYECKOTO COBPEMEHHBIX TEOPETHYECKUX TPEICTABICHHI
JKCIIEPUMEHTA Ha
OCHOBE
COBPEMEHHBIX
TEOPETHYECKUX
[IpeCTaBICHUI
UIIK-3.1. Ucnons3yer | 3HaeT npodeccuoHaNnbHOE nporpammuoe | YO, JIP Bonpoc nHa
2 COBpPEMEHHEIE obecrieuenne a1 cbopa, 0OpabOTKM M Hepenadu 3aueTe
TEOpeTUUYECKHE nndopmanuu, u COBpPEMEHHBIE cpezncTsa 3,4,6-11.
NIPEACTaBIICHUS BBIYMCIIUTEIbHON TEXHUKHM W MHPOPMAIMOHHO-




XUMHYECKOH HAyKd B | KOMMYHHKALHOHHBIC TEXHOJIOTUH ISt
cBoeit MaTeMaTH4eCcKOro MOJIETTMPOBAHHMS ¢bu3uKo-
npodeccHoHAIBLHOMN XMUMHYECKHX CHCTEM U IIPOLECCOB, IPHUHIIUIIBI
JEATEILHOCTH MaTeMaTHYECKOTO0 MOJEINPOBAHUS U KOMIIBIOTEPHOI
00pabOTKU JaHHBIX
YMeeT OCyIIeCTBISATh MMOUCK U  HCHOJIb30BATh
npodeccrnoHanbHOEe IPOTrpaMMHOE 00eCTICUeHHE IS
cbopa, o0OpaboTkm u mepemaynl WHPOPMALUH, U
COBPEMEHHBIE CPE/ICTBA BBIUUCIUTEILHON TEXHUKH U
MH()OPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH
JUIL  MaTeMaTHYeCKOr0 MOJEIUpPOBaHus (pusnko-
XMUMHYECKHX CHCTEM M IIPOLECCOB, IONy4YaTh U
00pabaThiBaTh Pe3yIbTAaThl HAYYHBIX IKCIIEPHMEHTOB
C  TOMOUIBI0O  COBPEMEHHBIX  KOMIIBIOTEPHBIX
TEXHOJIOTUH
HIIK-3.2. 3Haer TEPMHUHOJIOTHIECKYIO 6azy TUTSE
Wurepnperupyer MHTEPIPETALMA  PE3yJIbTaTOB  MOJCIUPOBAHUS
pe3yJbTaThl (HDU3UKO-XUMUYECKUX CHCTEM H MPOLIECCOB HA OCHOBE
XHUMHUUYECKOTO COBPEMEHHBIX TEOPETHICCKUX TPEICTABICHHIM
IKCIIEPUMEHTA Ha
OCHOBE
COBPEMEHHBIX
TEOPETUUECKUX
TpeACcTaBICHUN
UIIK-3.1. Hcnons3yer | 3HaeT npodeccuoHaNnbHOe nporpammuoe | P3, JIP Bonpoc nHa
COBPEMCHHBIC obecrieueHue i cOopa, 0OpabOTKHM W mepemaadu 3aueTe
TEOpEeTUYECKUE HHpOpMALUH, 31 COBPEMEHHBIE CpencTBa 5,14,15,16,
IIpeCTaBICHUS BBIYMCIIUTEIIPHOM TEXHUKH W HMH(POPMAIMOHHO- 18-20.
XMUMHUUYECKOM HAayKH B | KOMMYHHUKAI[HOHHBIE TEXHOJIOTUH JUTst
cBoeit MaTeMaTUYECKOro MOJICITUPOBAHHUS busnko-
npodeccHoHAILHON XHUMHYECKMX CHUCTEM U TMPOIECCOB, MPHHIIMIIBI
JIeSTeIbHOCTH MaTEMaTUYECKOr0 MOJICIUPOBAHUS U KOMIIBIOTEPHOI
00pabOTKA JaHHBIX
YMeeT OCyIIeCTBISAThL MOUCK U HCHOJIB30BATh
npodeccnoHanpHOE MPOrpaMMHOE oOecriedueHue st
cbopa, 00paboTKM H Tmepenayn HHPOPMAIMHU, U
COBPEMEHHBIE CPCIICTBA BBIYMCIINTEIILHON TEXHUKHU U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
JUIL  MaTeMaTHYeCKOr0 MOJENUPOBaHus (Ppu3nko-
XHUMHYECKHX CUCTEM U TPOIECCOB
Bnaneer podecCHOHAIBEHBIM MPOTrPaMMHBIM
obecrieuennem i cbopa, oOpabOTKM M mepenadu
uHGOpPMALIMM M COBPEMEHHBIMH  CPEACTBAMH
BBIYUCITUTEILHON TEXHUKH ©  HHOOPMAIMOHHO-
KOMMYHUKAITMOHHBIMHU TEXHOJIOTUAMHN JIIsL
MaTEeMaTHU4YECCKOT O MOACINPOBAHUA q)I/ISI/IKO-
XUMHUYECKHUX CUCTEM U ITPOIIECCOB
NIIK-3.2. 3Haer TEPMUHOJIOTHIECKYIO 6azy TUTST
Wnrepnpetupyer UHTEPNPETAMA  PE3yJbTaTOB  MOJCIUPOBAHHMS
pEe3yIIbTATHI (PU3MKO-XUMUYECKUX CHCTEM M IPOLIECCOB HA OCHOBE
XMMHYECKOTO COBPEMEHHBIX TEOPETHYECKUX TPEJICTABICHUN
SKCIIEpUMEHTA Ha | Ymeer UHTEPIPETHPOBAT pe3yIbTATHI
OCHOBE MOJICTIMPOBaHUS  (PU3NKO-XMMHUYECKHX CHCTEM U
COBPEMEHHBIX MPOLIECCOB HA OCHOBE COBPEMEHHBIX TEOPETHUECKHUX
TEOPETHYECKUX Mpe/ICTaBICHUM
MpEeACTaBICHUN




UIIK-3.1. Hcnonb3yer
COBpEMEHHBIE
TeopeTUYeCKHe
NIpEACTaBICHUS
XMMHUUYECKON HayKH B
cBoel
po¢eCCHOHATBHOM
JeSITeTbHOCTH

UIIK-3.2.
WHurepnperupyer
pe3yabTaThl
XAMHYECKOTO
JKCIIEPUMEHTA Ha
OCHOBE

COBPEMEHHBIX
TEOPETUYECKUX
MIpeACTaBICHUI

3HaeT npodeccHOHANbHOE IpOrpaMMHOE
obecrieuenne a1 cOopa, oOpabOTKM M mepenadu
uHbOpMaLHH, u COBPEMECHHBIC cpencTaa
BBIYMCIMTEIBHON TEXHUKH H  HWH()OpPMAIMOHHO-
KOMMYHHKAIHOHHBIC TEXHOJIOTUH ISt
MaTeMaTHYeCKOro MOJICITUPOBAHUSI ¢buzuKo-
XHUMHYECKHX CHCTEM M IPOLECCOB, IPHHLUIIEI
MaTeMaTHIeCKOr0 MOACIUPOBAHUS U KOMIBIOTEPHON
00pabOTKN JaHHBIX

YMeeT OCyWmEeCTBIATh IIOMCK W HCIIOJIB30BaTh
npodeccrnoHanbHOEe IPOTrpaMMHOE 00eCTICUeHHE IS
cbopa, 00pabOTKM u Tepenayn HHGPOPMAIMH, U
COBPEMEHHBIE CPE/ICTBA BHIUMCIMTEILHON TEXHUKU U
MH()OPMALMOHHO-KOMMYHUKAIIHOHHBIE  TEXHOJIOTUU
JUIL  MaTeMaTHYeCKOT0 MOJEIUpOBaHuS (pu3nko-
XMMHYECKHX CHCTEM M IIPOLECCOB, IONy4YaTh U
00pabaThIBaTh Pe3yJbTaThl HAYYHBIX SKCIICPUMCHTOB
C  TIOMOLIBI0  COBPEMEHHBIX  KOMIBIOTEPHBIX
TEXHOJIOT Uil

Brmageer mpodeccroHaIbHBIM IPOrPaMMHBIM
obecrieueHreM i cOopa, 0OpabOTKH W Tiepemadn
nHpopMaM W COBPEMEHHBIMH  CPEACTBAMH
BBIYMCIIUTEIIPHOM TEXHUKH W HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIMH TEXHOJIOTUSIMU Ut
MaTeMaTH4eCKOro MOJICITUPOBAHHMS ¢busuKo-
XMMHYECKHX CHCTEM M IIPOLECCOB, OCHOBHBIMHU
MOAXO0JaMHU K MOJEIHPOBAHUIO (PH3HKO-XHUMHUUECKUX
CHCTEM H TIPOLIECCOB I PEIICHUS NPaKTUYECKUX
3a/1a4 B Hay4YHO-UCCIIeIOBATEIILCKOM u
npodecCHOHANBHON IeSITEIbHOCTH, MaTEMaTHYSCKIUM
MOJCIIUPOBAHUEM M KOMIIBIOTEPHOI 00paboTKOM
Pe3yNIbTaTOB HayYHBIX SKCIIEPHMEHTOB

3HaeT TEPMUHOJIOTUYECKYIO 6azy JULSL
HUHTEPIIPETALUU pe3ynbTaToB MOJEIUPOBAHUS
(hM3UKO-XUMHYECKHX CHCTEM H MIPOIIECCOB HA OCHOBE
COBPEMEHHBIX TEOPETUUECKUX IIPEJCTABICHUN

Vmeer HHTEPIPETHPOBATH Pe3yIBTATHI
MOJICIIUPOBAHUA ~ (DU3HKO-XUMHUYECKUX CHCTEM U
MPOIIECCOB Ha OCHOBE COBPEMEHHBIX TEOPETHYCCKHUX
MpeICTaBICHUM

Bnaneer TEPMUHOJIOTUUECKOM 0azoit IS
MHTEPIIPETAINN pe3ynbTaToOB MOJCITUPOBAHUS
(HUBUKO-XUMHUYECKHIX CUCTEM H IPOIIECCOB HA OCHOBE
COBPEMEHHBIX TEOPETHUECKHUX MPEACTABICHUN

KP, JIP

Bonpoc nHa
3ayeTe
12,13,17,2
1-25

TunoBble KOHTPOJIbHbIE 3aJAHUS WU MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE 1JIs1 OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeSATEIbHOCTH, XapaAKTePU3YIOIIHNX 3TANbI
¢GopmMupoBaHusl KOMIIETEHIIMI B MIpollecce 0CBOCHUS 00pa30BaTeIbHOI POrPaMMbl

Bonpocs! 1J1s1 yeTHOro onpoca no teme «MaremaTudeckoe MoJeJJMPOBaHNE KAK MeTO
HAY4YHOI'0 HCCJIeJOBAHU»
1. Kak knaccupuuupyrorcss Gu3NKO-XUMHUUECKHE CUCTEMBI U MPOIIeCChl epeHoca?
2. UeM OTIMYAIOTCSI MAKPOCKOITMUECKUI 1 MUKPOCKOITMYECKHI MEXaHU3MBbI IiepeHoca?
3. Kakue ocHOBHBIC 3aKOHBI COXPAHEHHS CYIIIECTBYIOT?
4. Kakue ypaBHEHUS OTHOCSTCS K ypaBHEeHHUAM OanaHca?



5. UTo onmmChIBaIOT YpaBHEHHS OajlaHCca MacChl M OajaHca KOJIMYeCTBa BelecTBa’?
6. B deM 0coOeHHOCTH ypaBHEHHS OanaHca KOJIMYECTBA ABHKCHUS?

7. Kak 3Byunt 3akoH duka?

8. Kak 3ByunT 3akon Oma?

9. Kak 3Byunt 3akoH ®ypne?

Bonpockl ajsi yctHoro onpoca no reme «HepaBHoBecHasi TepMOJAUHAMHUKA. YPaBHEHMS

Omn3sarepa u Keagem-Kauaabsckoro»

N3 xakux ypaBHEHUI U IPEANOJIOKEHUI BhITeKaeT ypaBHenre Hepucra-Ilnanka?

Kak BbIpa3uTh INIOTHOCTh IOTOKA MOHOB Y€PE3 IPAAUEHT AIEKTPOXUMUYECKOr0 MOTEHIMaa?

B uem 3aknrouaercs ycioBrue paBHOBecUs?

Kaxkue cymectBytoT ocHOBHbIE sieMeHTsl THIT?

UYro u3 cebs npeacraniseT ypaBHenus Onzarepa?

KakoBa ¢gopmynupoBka U (U3HUECKUN CMBICI IMOTOKOB, IBIKYIIUX CHJI U KO3(HIIMEHTOB

nepeHoca B ypaBHeHun Kegem-Kauansckoro?

7. Kakum 00pa3om BO3MOYKHO OCYIIECTBUTH BHIBOJ JIMHEHHBIX 3aKOHOB NepeHoca Puka, Oma u
Hapcu u3 ypasaenus Kenem-Kauansckoro?

8. B uem ocHOBHas ujes 6apoMeMOpaHHBIX MTPOIIECCOB?

9. Kakue ypaBHeHHUs nepeHoca BbITEKaOT U3 ypaBHeHuii Kenem-Kavansckoro?

SouhkwdE

IIpumep 3axaun no teme «J/InHelHbIe 3aK0HBI epeHoca (3akoHbI OMa, Duka, lapcu, Pypbe)»
3aoaua 1. Tennoobomen

Yenoek okazaics 3a 6oprom cyana t(B)=14 °C. HaiinuTe, Ha CKOJIBKO IpaaycoB MOHU3UTCH 1° ero
Tena 3a 10 MUH, eciiu SJHEpreTHKa JIbIXaHus BO3pacTEéT B 3,5 pasa, IpU 3TOM B HOPMaJIbHOM COCTOSTHUU
CKOPOCTH MpeBpaiteHus sHeprun 72 kkan/gac. [Ipunare koadpduiueHT reronporogHoctu o=0,06
kJIx/(M"2-K-¢); TemmoemkocTs Tena: C=0,86 kkan/(kr-K), mromans noBepxHocTH Tena 1,8 M2, Macca
tena 70 Kr.

3aoaua 2. Bvigedenue npooykmos memaboiuzma

PaboTy movek olleHHMBAaIOT MO KOHIIEHTPAIMK KpeaTHHIHA B KpoBU. HopMmalibHas KOHIIEHTpalus
KkpeaTuHHHA B KpoBU Cip=10 mr/n. ['ematokput xpoBu H=0.4 (00beMHas 10111 SpUTPOLIUTOB B
KkpoBHu). KoHleHTpaius KpeaTuHMHA B TKAHEBOIM M BHYTPUKIETOYHOM KUJKOCTH TPUMEPHO

TakKas e, Kak U B I1a3Me KpoBu. KpeaTuHuH BBIBOJUTCS BMecTe ¢ Mouoi, Vy=2,4 51/cyT.
Onpeaenutb CKOPOCTh MPOU3BOJICTBA KpeaTuHUHA G (Mr/4ac), oOlIy0 Maccy KpeaTHHHHA B
opranusme M (mr).

KonTpoabHasi padora no teme «MoaeaupoBaHue MpoueccoB MepeHoca ¢ NoMoIlbIo
U3BECTHBIX MPOrPAMMHBIX MPOAYKTOBY

1.1. B niockoM KaHaje 3JeKTpoIualin3aTopa CKOpoCcTh TeueHus pacTBopa 1.6 cMm/c, paccrosiHue
Mexay memOpanamu 0.8 Mm. PaccunTtath mamenue qaBiaeHus 1 00beMHYIO CKOPOCTh PacTBOpa B
kaHase mupuHoi 40 cm. [TocTpouTh KOHIIEHTPALIMOHHBIN TPOQUITH U HAUTH CTETIeHb
obecconmBaHus pacTBOpa B CeUeHHH Ha paccTosiHuu 40 cM OT BXo/a B KaHall. PaccunraTh
PAcXojl SIEKTPOIHEPTHH, HEOOXOAUMOI 11 mosTyueHus 1 M® 06ecconeHHOi BOIBI; yUecTh
BKJIAJIbI, IPUXOISAIINECS] COOCTBEHHO Ha AJIEKTPOANANN3 U Ha paboTy Hacoca. [IpuHsITH, 4TO
OCHOBHBIM KOMITOHEHTOM pacTBopa sBisiercs NaCl (D= 1.6 1075 cm?/c, v = 1072 em?/c, ¢= 0.02
MOJIB/JT); YMCIIa TIepeHOca MPOTUBOMOHOB Yepe3 aHHOHO- U KAaTHOHOOOMEHHYI0 MEMOpPaHBI
npuHATh 0.95, kg Hacoca 0.6. Pacxon snexkTposnepruu B pacuere Ha |1 yac paboTel anmapara (B
BrXyac) pasen:
Ha OJ1 : Aep= 1 U, rae | — cuiia Toka B A, a U — HanpsihkeHHe Ha BceM anmnaparte B B,
Ha TIepeKadKy : Agomp= Ap W/mp , Tie Ap — masenue nasnenus B H/m?, W — o6bemuas
CKOPOCTh B M>/ac, a Mp — KIIJ Hacoca.
1.2. OnpenennTs MUHUMAIBHYIO JUTMHY KaHalla 00€CCOIMBaHUS YJIEKTPOANAIA3aTOpa, Ha
KOTOPOM JIOCTUTaeTCsl cTeneHb odecconmuBanus 50 %, ecnu
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. yucia nepenoca = 0,98;

. MexxMeMOpaHHoe paccrosiaue = 0,45 mwm;

o CKOpPOCTb T€UEHHS pacTBopa 3,2 cM/c;

Cuurarb, YTO B paCTBOPE UMEETCS TOJBKO HATPUU-XIIOP.

1.3. /lan snexTpoauanu3Hbii annapar, cogeprkaniuii 100 mapHbIX Kamep.

MexmemOpanHoe paccrosiHue = 0,5 MM.

Jnunaa kanama 60 cum.

Pasmep memOpanse! 60 Ha 40 cMm.

Onpenenutb NPOU3BOIUTEIBHOCTH armapara, Ipu KOTOpoil cTerneHb 00eccoNuBaHus
nocruraercs pasHou 60 %. HykHO HaliTH CKOpOCTH pabOTHI arapara.

1.4. TpeGyercs CIpOEKTUPOBATH ANEKTPOAUATU3HBIN amnmapar, KOTopslil 661 o0ecnieunBan 80%
00eccoMBaHus pacTBOpa XJIOpHUa HATPUS.

Pazmep memOpan 60 Ha 40.

Paccrostnue mexny memOpanamu = 0,4 MMm.

Anmapat J0JKeH MMETh MPOU3BOIUTENBHOCTD 2 Mo/4ac.

Haittn yucno napHeIx Kamep B anmnapare.

1.5. TpeGyercs CIpOEKTUPOBATH ANEKTPOAUATU3HBIN ammapar, KOTopslii 061 o0ecnieunBan 80%
obecconrBaHus pacTBOpa XJjopuaa HaTpus. MI3BeCTHO, YTO IPU CKOPOCTH TEUCHHS KUIKOCTH 2
cMm/c Ha KaxapIx 10 cM UTHHBI KaHaia KOoHIeHTpalus yobiBaeT Ha 20%.

lupuna memOpan 40 cm.

Paccrosnue mexny memopanamu = 0,4 MM.

Anmapar I0IKeH UMeTh TIPOM3BOIUTENFHOCTh 2 Mo/dac.

Haiitu nnuny kaHaiga 06eccoMBaHUS U YHCIIO MAapHBIX KaMep B ammapare.

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAaJbI 1JIsl MPOMEKYTOUHOM aTTecTALNU
(3Kk3ameH/3a4eT)

Cnucok 6onpocoe 01 no020mogKu K 3auemy
K 3auery nomyckaroTcsi CTYJEHTHI, BBHIIOJIHMBIINE BCE KOHTPOJIbHBIE U J1a0OpaTOpHBIE
paboTHI.
Bonpocsl k 3auery
1. lucddy3us B ycrnoBUAX HAIOKEHHOTO JEKTpUUecKkoro nojs. YpasHenue Hepucra-Ilnanka.
2. BplpaxeHHe IUIOTHOCTH MOTOKA MOHOB 4epe3 TPaJueHT IEKTPOXMMUYECKOIo MOTEHIHAA.
VYcioBue paBHOBECHS.

3. Dnementsl THIL. YpaBuenus Onzarepa.

4. VYpasuenust Kenem-Kauanbckoro. ®opmynupoBka H  (U3HMUECKMH CMBICT IOTOKOB,
JBIDKYIIUX CHII U KOA((DUIIMEHTOB MepeHoca.

5. Ypasuenus Kenem-Kauansckoro. BeiBoa mnHeHbIX 3akoHOB niepeHoca ®uka, Oma u Jlapcewu.

6. YpaBuenus Kenem-Kauanbckoro. MuorooOpasue sBieHHIl mnepeHoca B MeMOpPaHHBIX
cucTeMax.

7. bapomeMOpaHHbIe Tpolecchl. YpaBHEHHsI MEpeHOca, BhITEKarollue U3 ypaBHeHHH Kemem-
Kauansckoro.

8. Knaccuduxkarust 6apoMeMOpaHHBIX MpOLecCOB. MexXaHu3M pa3ziefieHHst B 00paTHOM ocMoce
U B Ipyrux 0apoMeMOpaHHBIX POIECCaX.

9. IlapameTpsl, onpeAesAIoNINe KauecTBO pa3/ieneHuss B 0apoMeMOpaHHBIX Ipoleccax ((pakrop
3aiep kKU, KOd(DPHUITUEHT SKCTpakium). Y paBHEHHUs OanaHca.

10. MaremaTudeckoe OnMCcaHUE OCMOCa U 0OPATHOTO OCMOCA.

11. 3aBucumocTh QakTopa 3a7epx Ky R oT gaBiieHus B 0OpaTHOM OcMOcCe.

12. uddy3uonnsie mnpoueccsl B remoauanusatope. Pacyer miomanu MemOpaHsl,

HEOoOXOAMMOH /TSl OTHOTO CEaHCa OYNCTKH KPOBH.
13. Pacuer 06paTHOOCMOTHYECKOTO IpoIiecca 00ecCONIMBaHUS MOPCKOM BOIBI.
14. DnextpoMeMmOpaHHBIC MpoIecchl. CXema IEeKTPoaraIn3a.
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15. Dnexrpoauanu3. YpaBHEeHHs niepeHoca (ypaBHeHUe nepenoca noHoB Kenem-Kagansckoro.
VpaBuenue Hepucra-Ilnanka. BeiBon u3 ypaBHenuiti On3zarepa. CBsi3b C ypaBHEHUSIMU
Kenem-Kauanbckoro.)

16. Opnomepnas mojaens DJ1. KoHIleHTpainoOHHAs MOJSIPU3AINS [TPH SICKTPOAHATIN3E.

17. Pacuer ckauka moTeHIMala B MEMOpPaHHOM CHCTEME.

18. KonsektuBHas auddys3us mnpu snekrpoguanuse. JBymepHas moaens. DopmyraupoBka
3aJ1auyH.

19. JIBymepnasi koHBeKTHBHO-IU(Gy3noHHas Moaens /1. [IpeoOpa3oBanne ypaBHEHUN.

20. BoBox ypaBHEHHMS KOHBEKTUBHOW Iu((dy3und B YAaCTHBIX NPOU3BOJAHBIX. YpaBHEHHE
Hepucra-Ilnanka u ypaBHeHHE MaTepUaIbHOTO OanaHca.

21. JIBymepHas KOHBeKTUBHO-Iu(hy3nonHas monens D/1. 'panndHbIC yCIOBHS.

22. ]JIBymepHas KOHBEKTHBHO-mub¢y3nonHas wmoaens /. Ilepexom k OGe3pa3mMepHBIM
MEPEMEHHBIM.

23. JIBymepHas KOHBeKTHBHO-Iu(pdy3uonHas moaens D/]. Pemenne kpaeBoii 3anaun.

24. PacnpeneneHue KOHLEHTpalMM W IUIoTHocTh Toka B OJI.  Bonbprammepnas
XapaKTePUCTHKA.

25. KouBektuHo-auddy3nonnas monens I/1. [lpenenbubiii TOk u Auddy3uOHHBIH CIOM.

Kpurepun oueHnBanus pe3yJabTaTOB 00y4eHUs

Kpurtepnu oneHuBaHus pe3yJibTATOB YCTHOIO OIpoca.

OneHka «omauuHO» CTAaBUTCA, €CIM CTYAEHT IOJHO U3jaraeT marepuan (OTBe4aeT Ha
BOIPOC), JaeT IMPaBWIBHOE OIPEJeIEHUE OCHOBHBIX IOHATUH; OOHapy)XHBaeT IOHMMaHUE
Marcpuajia, MOXET 000CHOBATbL CBOH CYXKACHUA, IPUMCHUTL 3HAHUA Ha IMPAKTUKC, IPUBCCTU
HEOOXO/UMBbIE NpPUMEpPHl HE TOJBKO M3 y4eOHMKA, HO M CaMOCTOATEIbHO COCTABIICHHBIE;
U3JIaraeT Marepual IMOCJEOBATEIbHO M MPAaBUIBHO C TOYKM 3PEHUS] HOPM JIUTEPATypPHOIO
A3BIKA.

OneHka «xopouwio» CTAaBUTCS, €CIU CTYIEHT JAeT OTBET, yIOBJICTBOPSIOIIMNA TEM Ke
TpeOOBaHUAM, YTO U JAJS OLEHKH «OTJIMYHO», HO JomyckaeT 1-2 ommOKH, KOTOpbIE caM ke
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATEIBHOCTH U 3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenvrno» CTABUTCS, €CIM CTYJEHT OOHapy)XKMBaeT 3HaHHUE U
MMOHWMaHHE OCHOBHBIX ITOJIOKEHUH I[aHHOﬁ TEMBbI, HOT H3Jara€t Marcpual HCIOJIHO U
JIONyCKaeT HETOYHOCTH B OIpPENEeICHUU TMOHATUH WM (POpMYyIUpOBKE MpaBW; HE yMeeT
JIOCTaTOYHO TITyOOKO M J0Ka3aTeIbHO 0O0OCHOBATh CBOM CYXJAECHUS U MPUBECTU CBOU IIPUMEPHI;
u3jaraeT Marepuajg HEINOCJIeJOBAaTeJIbHO M JIONMYCKaeT OMIMOKH B S3BIKOBOM O(OpPMIIEHUH
U3J1araeMoro.

O1eHKa «Hey0oenemeopumenbHo» CTaBUTCS, €CIIU CTYIEHT 0OHapyKMBaeT HE3HAHUE
0oJbIIel YacTH COOTBETCTBYIOIIETO BOIIPOCA, TOMYCKaeT OMUOKH B (hOPMYIHPOBKE
OTIpe/ieIeHU I ¥ IPaBUJI, UCKAKAIOLINE UX CMBICI, OECIIOPSA0YHO U HEYBEPEHHO M3JIaraet
MmaTepuai. OueHka «2» OTMe4aeT TaKue HeI0CTaTKU B TIOJrOTOBKE, KOTOPbIE SIBIISIFOTCS
CEPbE3HBIM NPEMATCTBUEM K YCIEIIHOMY OBJIAJIEHHUIO NIOCIEAYIOLUUM MaTEpUAJIOM.

Kpurtepun oueHnBanuns pe3yJibTATOB 3aHATHS ¢ pellIeHHeEM 3a1aY.

OrneHKa «omau4Ho» BBICTABISETCS, €CIM CTYJICHT MMEET TIyOOKHe 3HaHUS Y4eOHOTO
MaTepuana Mo TeMe MPaKTHUECKON paloThI, MOKAa3bIBA€T YCBOCHHWE B3aHMMOCBS3M OCHOBHBIX
MOHSTUHM, UCIIOJIB3yEeMBIX B pa0dOTe, CMOT OTBETHTh Ha BCE YTOUHSIOIIME M JIOTOJTHHUTEIHHBIC
Bompochl. CTyJE€HT AEMOHCTPUPYET 3HAHUS TEOPETHMUECKOTO M MPAKTUYECKOTO MaTepuaia 1o
TeM€ MPAKTHYECKOW pPaOOTHI, OMpEAeNseT B3aUMOCBSI3M MEXIy TOKa3aTelsIMH 3a1adyd, JaéT
NPaBUJIBHBIM QITOPUTM PEILEHHUSI, ONPEACNsIeT MEXAUCIUIUIMHAPHBIE CBSI3U IO YCJIOBHIO
3aJaHMusL.

OrneHka «xopouto» BBICTABISETCS, €CIH CTYICHT TMOKa3al 3HaHHE yU4eOHOro MaTepuana,
YCBOMJI OCHOBHYIO JIUTEPATYPY, CMOT OTBETHTh TIOUYTH TTOJIHO HA BCE 3a/IaHHBIC JOTIOJTHUTEIBHBIC
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U yTOuHsIoHmME BONpockl. CTyI€HT AEMOHCTPUPYET 3HAHUS TEOPETHUYECKOIO U MPAKTUYECKOTO
MaTtepuaja IO TeMe NPaKTUYEeCKOH paboThl, IONMycKas HE3HAYUTEIbHbIE HETOYHOCTU IIPH
peLICHUH 3ajay, UMesl HEMOJHOE MOHMMAHUE MEXAUCLUILUIMHAPHBIX CBA3EH IPU MPaBHIBHOM
BbIOOpPE aNropuTMa pEeUICHUS 3aJaHUs.

OneHka «yooenemeopumenvnoy BHICTABISETCA, €CIUM CTYACHT B LEJIOM OCBOMI
MaTepuall TMPaKTHYECKOW paboOThl, OTBETWI HE HA BCE YTOUHSIONIME M JONOJHHUTEIbHBIC
Bonpockl. CTyAEHT 3aTpylIHseTCs C IpaBWIbHOM OLIEHKOM MNpeayoXeHHOW 3anaud, Aaér
HETOJHBIA OTBET, TPeOyIOImMKA HaBOJSMIIMX BOMPOCOB TpENojaBareisi, BbIOOp alropurMa
peLIeHMs 3aJa4l BO3MOXKEH IIPU HaBOSAIIMX BOIPOCAX MPeroiaBaTels.

OueHka «Hey0061€meopumenvHo» BBICTABISIETCA CTYIEHTY, €CIM OH HMMEET
CYLIECTBEHHBbIE MPOOENbl B 3HAaHUSAX OCHOBHOI'O Y4eOHOro MarepHaja MpakTHYeCKOW padoThl,
KOTOPBII MOJHOCTBIO HE PACKPBUT COAEPIKaHUE BOIPOCOB, HE CMOT OTBETHTH HA YTOUYHSIOIIUE U
JIONOJIHUTEbHbIE BONPOChl. CTylNeHT [aéT HEBEpPHYIO OLEHKY CHUTyalluM, HENpaBUIBHO
BBIOMpAET aJrOpUTM JEUCTBUIA.

Kpurtepuu onieHnBaHus pe3yJbTATOB KOHTPOJIBHBIX PadoT.

KonTtponbHas paboTa npoBOAUTCS B MUCbMEHHON (GopMme.

O1neHKa «OTIIMYHO» BBICTABISIETCS, €CIM CTYACHT BBIIOTHHI PaboTy 0e3 ommOoK u
HEJI0YETOB, JIOIYCTHJI He 60Jiee OJHOr0 HEeJl0ueTa.

O1eHKa «XOpOIIOY, €CIIN CTYACHT BBIIOJHWI paboTy MOTHOCTHIO, HO JOMYCTHII B HEH He
6osee oJHOI Herpy0Ooil OIMOKU U OJTHOTO HejloueTa, WK He 0ojiee BYX HEJ0UYETOB.

OneHKka «yIOBIIETBOPUTEIBHO», €CIH CTYIEHT TPAaBWIBHO BBIOJHWI HE MEHeEe
MOJIOBUHBI pabOTHI WITU JOMYCTHII He OoJiee ABYX IpyObIX ommOOoK, nin He 0oniee 0aHOM rpy0oit
¥ OJIHOM HerpyOoOl OMMOKM M OJHOTO HEJ0YeTa, WM He 0oJiee ABYX-TPEX HErpyOBIX OIIHOOK,
WIA OJHOW HerpyOoil omMOKM M TpeX HEAO0YEeTOB, WIM INPH OTCYTCTBUU OLIMOOK, HO NpHU
HAJIMYUN YETHIPEX-TISITH HEJOYETOB, TUIOXO 3HAET TEKCT MPOU3BENEHHs, OMMyCKAeT NCKaKEHUE
(akxToB.

O1eHKa «HEYIOBIETBOPUTEIBHO», €CIH CTYACHT JOMYCTUJ YHCIO OMMOOK U HEJTOYETOB
IPEBOCXOJIAIIEee HOPMY, NPH KOTOPOH MOXeT ObITh BBICTaBJIEHA OLEHKA «3», WU €clu
NPaBUJIHHO BBITOJIHIII MEHEE TTOJIOBUHBI PaOOTHI.

Kpurtepun onenuBanus 1a00paTopHbIX padoT.

«5» (OTIAMYHO): BBIMOJIHEHB! BCE 3afjaHUs J1a0OpaTOpPHOI pabOThI, CTYAECHT YETKO U 6e3
OIIMOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopo1110): BBIIIOJHEHBI BCE 3aJaHUsI Ta0OpaTOPHOIl pabOThI; CTYyIEHT OTBETUI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YIOBIETBOPUTENBHO): BBHIMOJIHEHBl BCe 3aJjaHus J1abopaTOpHOl paboThl C
3aMEUYaHUsIMH; CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (HEe 3a4TeHO0): CTYJIEHT HE BBHINOTHWI WJIH BBHIIOTHWI HENPAaBUILHO 3aJlaHUs
nabopaTopHON palOTHI; CTYNEHT OTBETHJI HAa KOHTPOJbHBIE BONPOCHI C OMIMOKaMHM WM HE
OTBETUJI HAa KOHTPOJIbHBIE BOIIPOCHI.

Kpurtepun onenkn pedeparos:

OneHka «OTJIMYHO)» CTAaBUTCS, €CIIU BBIIOJIHEHbI BCE TPEOOBAHUS K HAIMMCAHUIO U 3aIllUTE
pedepara: obo3HaueHa mpobiema M 0O0OCHOBaHA €€ aKTyalbHOCTb, CHEJIaH KPaTKUN aHaIu3
pa3IMYHBIX TOYEK 3PEHHUsl Ha paccMaTpUBAEMYIO MPOOJIEMYy U JIOTUYHO H3JI0KEHa COOCTBEHHAas
NO3ULIMSA, CQHOPMYIMPOBAHBI BBIBOJBI, TEMa pPACKphITa MOJHOCTHIO, BBIAEPKAH OOBEM,
coOnrofieHbl TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JlaHbl TPaBUJIbHBIE OTBETHl Ha
AOMMOJIHUTCIIBHBIC BOITPOCHI.

OreHKka «XOpOIIO» CTABUTCS, €CIM OCHOBHBIE TpeOOBaHUS K pedepaTy U ero 3aiure
BBITIOJIHCHBI, HO IPU 3TOM [JOITYHICHLL He,Z[O‘-IéTI:I. B YaCTHOCTH, HMMCIOTCA HCTOYHOCTH B
U3JI0KEHUU MaTepuaia; OTCYTCTBYET JIOIMYecKas IOCIeI0BaTeIbHOCTh B CYXKICHUSX; HE
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BbIIEp)KaH 00bEM pedepara; HMMEIOTCS YNyIIeHHS B O(GOpPMIIEHHMH; Ha JOIMOJHUTEIbHbBIE
BOIPOCHI IIPH 3AIUTE JIaHbI HEMOJIHBIE OTBETHI.

OueHka «yJOBJIETBOPUTEIBHO» CTABUTCS, €CJIIM MUMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS
oT TpeboBaHui K pedeprupoBaHni0. B 4acTHOCTH, TeMa OCBEICHA JUIIb YACTHYHO; JTOMYIICHBI
dakTryeckue omuOKU B COJEpKaHUU pedepara Uil MPHU OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCHI;
BO BpPEMS 3aILIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HE YJIOBJIETBOPUTEIBHO» CTaBUTCS, eclu Tema pedepata HE pacKphITa,
0o0OHapy’KUBaeTCA CYIIECTBEHHOE HETIOHMMAaHUE POOJIEMBI, WK pedepaT He IPECTaBIICH.

Kputepuu oneHKy npe3eHTalnu.

OneHka «omauyHo» BHICTABISICTCS CTYICHTY, €CIIH:
- IPE3CHTAIHs COOTBETCTBYET TEME CaMOCTOSATEIbHON padoThI;
- oopMJIEH TUTYJIBHBIN CJaii1 ¢ 3ar0JI0BKOM (Tema, LeiH, IJIaH U T.11.);
- chopMmynEpoBaHHAS TeMa SICHO U3JIOKEHA U CTPYKTYPUPOBAHA;
- HWCIONb30BaHbl rpaduyeckue uzoOpakeHus (pororpadum, KapTHHKH ©  T.IL.),
COOTBETCTBYIOIIUE TEME;
- BBIIEpXKaH CTUJIb, I[BETOBAas ramma, HMCIIOJIb30BaHAa aHMMaIlus, 3BYK; pabora odopmiieHa U
IPEOCTaBIICHA B YCTAHOBIICHHBIN CPOK.

OneHka «xopoutoy BHICTABISETCS CTYACHTY, €CIIU:
- TIPE3CHTAIUS COOTBETCTBYET TEME CaMOCTOSITEIIbHON pabOTh; 0OPMIICH TUTYJIBHBIN CIAM] C
3aroJIOBKOM (TeMa, LIeJH, IJIaH | T.11.);
- chopMmynEpoBaHHAS TeMa SICHO M3JI0KEHA U CTPYKTYPUPOBAHA;
- HWCIONb30BaHbl rpaduyeckue uzoOpakeHus (pororpadum, KapTUHKH ©  T.IL.),
COOTBETCTBYIOIIUE TEME;
- paboTa oopmMiieHa U MIPEIOCTaBIICHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0061emeopuneibHo» BHICTABISCTCS CTY/ICHTY, €CITM pad0oTa HE BHITOIHEHA
WM COICPKUT MaTepual He MO BOIMPOCY.

Bo Bcex ocTanmbHBIX CITydasix paboTa OIICHUBACTCS Ha «YIOBIECTBOPUTEITHHOY

Kpurepun oneHkn no npomMe:KyTo4Hoii arrecraunu B popme 3auéra

OueHkn «3aumeno» 3acCIyKUBAECT CTYAEHT, OOHAPYXMBIIUN 3HAHHE OCHOBHOIO
IpOrpaMMHOr0 Marepuaiga B 00béMe, HeOOXOAMMOM s JalbHeimeil yuéObl 1 npeacTosmei
paboTel 1Mo Tpodeccuu, CHPaBISIIOMIMICA C BBIIOJHEHUEM 3aJaHUN, MPETLyCMOTPEHHBIX
IIPOrpaMMOi, 3HAKOMBIM C OCHOBHOHM JIMTEPATypoOil, PEKOMEHJIOBaHHOM mporpammon. Kax
IIPaBUJIO, OLIEHKA «3a4TEHO» BBICTABIAETCA CTYACHTaM, JONYCTHBIIMM IOTPEIIHOCTH
HEMPUHIUIIAAIBHOTO XapaKTepa B OTBETE Ha 3a4€Te U IIPU BBINIOJHEHUN 3a/1aHUN;

OneHKa «He 3aumeno» BBICTABISIETCA CTYIEHTY, OOHapy KMBIIEMY IIPOOENbl B 3HAHUIX
OCHOBHOTO TIPOTPaMMHOIO MaTepHuaja, JONyCTUBIIEMY IPHHLMIHUAIbHBIE OHIMOKH B
BBIIIOJIHEHUH NPETYCMOTPEHHBIX Iporpammoi 3amaHuil. Kak mpaBumio, OnEHKa «HE 3a4TeHO»
CTaBUTCS CTYJEHTaM, KOTOpble HE MOTYT TPOJOKUTH OOydYeHHE WM MPUCTYIUTh K
poecCHOHANBHOM JIeATENbHOCTH 10 OKOHYaHMHM By3a 0O€3 JOMOJHUTEIbHBIX 3aHATHI IO
COOTBETCTBYIOIICH NUCLUILIMHE.

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTHM HHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIACTCS JOMOJHUTEIBLHOE BPEMS Ui IOATOTOBKY OTBETA HA 3a4€TE;

— P MIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHUs MHBAINUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS IIPELYyCMATPUBACTCS UCIIOIb30BAHUE TEXHUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANWBUIYAIbHBIMU OCOOEHHOCTSIMY;
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— TIpY HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWIOB IIpOLEypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 10 JUCIHUILUIMHE MOKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. Ilepevennb y4eOHOI JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHMH

5.1. YueOHasi auteparypa

1. Kynunos U.B., Kynunos B.A., Epemun A.B. Matematuueckoe MoeIMpOBaHUE
TUAPOJUHAMUKH M TETIOOOMEHA B IBIDKYIIMXCS kunkocTax. M.: Jlanb. 2015.
http://www.lanbook.com/books/element.php?pll cid=64&pll id=1175

2. I'ymepoB A.M. MaTtemaTiuueckoe MOJICIMPOBAHNE XUMUKO-TEXHOJIOTUYECKUX
npoueccos. M.: Jlans. 2014.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1_id=1040

3. Mynnep M. Beenenue B MemOpannyto TexHonoruto [Teker] : [yueOHOe ocoOue]
/ M. Mynnep ; niep. ¢ auri. A. FO. AnentseBa, I'. [1. SAImnonbckoit ; mox pen. B. I1. lyGsiru. - M.
: Mup, 1999. - 513 c. : un. - bubnmorp. B konue ri. - ISBN 5030031146.

4. Manukos, P.®. OcHOBbI MaTEMaTH4YECKOTO MOIETTUPOBAHNUS [ DIEKTPOHHBIN
pecypc] : yuebHoe nocobue / P.d. ManukoB. — DnekTpoH. 1aH. — MockBa : ['opsyas nuHus-
Tenexom, 2010. — 368 c. — Pexxum moctyma: https://e.lanbook.com/book/5169.

5.2. lepnoanyeckas JiuTepaTypa
Kypnan «MemOpaHbl 1 MEMOpaHHbIE TEXHOIOT MK
Kypnan «Puznueckass XUMHUI»

5.3. IuTepHeT-pecypchl, B TOM YHCJIe COBPpeMEHHbIe MPo(eccHOHAIbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJ1eKTPOHHO-0u0IM0TeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2 9BC «YHUBEPCUTETCKA S BUBJINOTEKA OHJIAMH» www.biblioclub.ru

3. 3bC «BOOK.ruy» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5 3bC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com
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https://urait.ru/
http://www.biblioclub.ru/
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4. XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snexkrponnas oudnaunoreka (HIb) http://www.elibrary.ru/

6. [TonHOTEKCTOBBIC apXMBBl ~ BEAYHIMX 3aMaJHbIX HAYYHBIX OJKypHAJIOB Ha
Poccuiickoit miatpopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

7. HanmonaneHas snekTpoHHass OuOnuoreka (IOCTyn K DJIEKTPOHHOH OMOIMOTEKe
nuccepraumnii Poceuiickoit rocynapcreenHoi ouonuoreku (PI'B) _https://rusneb.ru/

8. OnektpoHHas kojutekius Okcdopackoro Poccuiickoro @onma

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

10.  CmpaBouno-mpaBoBas cucrema «Koncynsrant I[Tnroc» http://www.consultant.ru
11.  Topran oTkpeITHIX AaHHBIX Poccuiickoii ®enepannu https://data.gov.ru

12.  baza pmamspix  Haywnoit  snmektponnsli  Oubmmorekn  eLIBRARY.RU
https://elibrary.ru/

13. baza mannbix Beepoccuilckoro HHCTUTYTa HAYYHOM M TEXHUYECKON MH(pOpMaIuu
(BUHUTU) PAH http://wwwz2.viniti.ru/

14.  ba3bl nanHHbIX B cepe MHTEIUIEKTYalbHOW COOCTBEHHOCTH, BKIIFOUAsi ATECHTHHIE
0a3bl JaHHBIX WWW.IUSnano.com

15. ba3pl  [aHHBIX W aHANUTHYECKHe  MyOnuKauuu  «YHHBEPCUTETCKas
uHdopmanmonnas cucrema POCCHS» https://uisrussia.msu.ru/

16. «JIexropuym TB» - BUJIEOJIEKIINHN BEIYILLHX JIEKTOPOB Poccun
https://www.lektorium.tv

17. DnexTpoHHBIH Karajor Hayunoii o6ubnnorexku KyoI'Y

http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=DjieKTpOoHHBIIKATAIOT

18.  DnektponHas 6ubmuoreunas cucrema «PYKOHT» http://www.rucont.ru

19.  Cpena moxynbHOTO qrHaMH4YecKoro o0ydenus http://moodle.kubsu.ru

20. Poccwuiickas rocymapcTBenHas oubnuoreka. http://www.rsl.ru

21.  Poccuiickas MeMOpaHHas CeTh Russian membrane network
www.rusmembrane.net/

22. OnexTpoHHble y4yeOHuUkH Kadenapbsl MemOpanHoi Texnonoruum Poccuiickoro
XUMHKO-TeXHOIOrH4ecKoro YHuBepcurera HM. J.. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

Pecypcsl cBOG0oaHOTO T0CTYyNA:

1. AMmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. [TonHbIe TEKCTHI KaHAACKHUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/

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

4. Nupopmannonnas cucrema "EnuHoe oOkHO Joctyna K oOpa3oBaTelbHBIM
pecypcam” http://window.edu.ru/;

5. Enunas  kommekius 1udpoBeIX  00pasoBaTenbHBIX pecypcoB  http://school-

collection.edu.ru/ .

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAaLMOHHBIE pecypehl
KyoI'Y:

1. Cpena Moy IbHOTO TUHaAMUYecKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUTAHOB, Y4eOHO-METOAMICCKUX KOMIUIEKCOB, ITyOIHKAIUI 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubnmmoreka MHPOPMAITMOHHBIX PECYPCOB Kadenapbl HHPOPMAITHOHHBIX
oOpazoBaTenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DyekTpoHHBIN apXxuB JokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

6 MeToanueckue yKa3aHus A5 00y4YaOLIUXCS 10 0CBOCHMIO TMCHUIIMHBI (MOLYJI51)
VYcnemHoe OCBOCHHME JUCHMILIMHBI IPEAIOJIAracT AakTUBHOE, TBOPYECKOE YydYacTHE
CTYACHTA IyTeM IUIAHOMEPHOM, MOBCEAHEBHOW pPa0OThHL. V3ydeHHe NIUCIUILIUHBI CIEIyeT
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https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
http://www.consultant.ru/
https://data.gov.ru/
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
https://www.lektorium.tv/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронныйкаталог
http://www.rucont.ru/
http://moodle.kubsu.ru/
http://www.rsl.ru/
http://www.rusmembrane.net/
http://membrane.msk.ru/index.php?pageID=77
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

HaYMHATH C TMPOPAOOTKH pabouel MporpaMMbl, 0CO00€ BHUMaHUE, YN IEIsIM W 3ajadam,
CTPYKTYpE U COAEPIKaHUIO Kypca.

Hmeercs 3NeKTpOHHAS BEPCHUS JICKIIUHN 110 TaHHOW JUCITUTLINHE.

OcHoBHOII (hopMoii 00yueHHsI CTYJIEHTOB SBISAETCS CaMOCTOsTEeNIbHass paboTra Hax
y4eOHBIM MaTEPUAIIOM.

CamocrosrenbHas paboTa CTYyAEHTOB — 3TO Y4Y€Has, HAy4YHO-HCCIEIOBATENIbCKas MU
0O0IIeCTBEHHO-3HAUMMasl JICSITeIbHOCTh CTYJCHTOB, HAIpaBJICHHAs Ha Pa3BUTHE KOMIICTEHIIHIA,
KOTOpas OCYUIECTBISIETCS 0e3 HEMOCPEACTBEHHOTO0 YYacTHsl INpenojaBareis, XOoTi U
HAIPABJISICTCS HM.

HpOLIGCC HU3YyUYCHUSA JUCHUIIINHBI ((MO,HGJII/IpOBaHI/Ie (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CUCTEM H
IPOIIECCOBY» COCTOUT M3 CICIYIOIINX ATAIOB:

1. IIpopaGoTka TEOpPETHYECKOrO MaTepualia IO PEKOMEHIOBAaHHOMY Y4YeOHUKY U
KOHCIIEKTaM JICKIMi, TPEIOCTAaBICHHBIX IPENOJaBaTeNieM B AJIGKTPOHHOM BHze. B ciydae
HEIOCTYMTHOCTH JIaHHOTO T0cOoOMsi HEoOXOAMMO OOpaTHThCS K CIHCKY JIMTEPaTypHl,
NPUBEJCHHOTO B pabodyeil mporpamme JUCHHUILTUHBI «MoaenupoBaHue (U3NKO-XUMHUECKUX
CHCTEM H IIPOIIECCOBY.

2. BbInoJiHEHHE U 3alUTa JJA0OPATOPHBIX paboT, MOJArOTOBKA K ayJAUTOPHBIM 3aHITHIM H
BBITIOJTHCHUEC 3aIIaHHfI PasHOTO THUIIA W YPOBHSA CIIOXHOCTH, IMOATOTOBKA K JUCKYCCHOHHBIM
BOMPOCaM, HM3Y4YCHHE OTICIBHBIX TeM (BOIPOCOB) IMCUHUIUIMHBI B COOTBETCTBUU C Y4eOHO-
TEMATUYCCKUM IIJIaHOM, IIOATIOTOBKA W HAIIMCAHUEC pe(bepaTOB, AOKJIaaA0B U APYTHUX IMTMCbMCHHBIX
paboT, YCTHBIX COOOIICHWH Ha 3aJaHHbIC TEMBbI, BBINOJIHCHUE JIOMAIIHUX 3aJaHHN
pa3HooOpa3HOro Xapakrepa, MOoAOOp M HW3YyYeHHE JHUTEPATyPHBIX HCTOYHHKOB; IPOBEICHUE
pacyeToB W JIp.; BBINOJHCHUE WHIWBUAYAIBHBIX 3aJaHUN, HAINPABICHHBIX HA DPa3BUTHEC Y
CTYACHTOB CaMOCTOATCIbHOCTU U MHULIMATUBEI, IIOAIOTOBKA K Y4aCTHUIO B KOH(i)epeHHI/IﬂX u ap.

3. TlogroroBka u MpeACTaBICHUE TEpe] OJHOKYPCHHKAMHU IMPE3CHTAIM Ha 3aJlaHHYIO
TEMY.

4. Cnauu 3a4eTa B yCTHOM HIIM TUCbMEHHOH (hopMe (110 YCMOTPEHUIO MIperoaBaTens).

BXOI[HOI\/JI KOHTPOJIb OCYIICCTBIIACTCA NPCIIOAABATCIIEM B BUAC ITPOBCPKU U aKTyaJIM3allvn
3HAaHUH CTYJIEHTOB MO0 COOTBETCTBYIOLIEH TeMe.

BbIX0HOM KOHTpOJIF OCYIIECTBISIETCS —IpErojiaBaTelieM IPOBEPKOM KadecTBa U
MOJTHOTHI BBITIOJTHEHUS 3aJaHUsI.

Ilpouecc opeanuzayuu camocmoamenvHoil padomsl cmyoenma eKiOuaem 6 ceos
cnedyrougue Imanol:

- HOHFOTOBHTGHBHBIﬁ: OMMpCACIICHUC ueneﬁ, COCTAaBJICHUC IIporpaMmal, IIOATr0OTOBKA
METOAMYECKOI0 00ECTIEUeHHUS;

- OCHOBHOH: peanu3anus HOpOrpaMMbl, HCIOJIb30BaHUE IPHUEMOB TOHWCKa WH(pOpMaluHy,
YCBOGHHUA, TepepaboTKU, NpPHUMEHEHHUs, Tepefauyd 3HaHud, (QUKCUPOBAHUE PE3yJIbTaTOB,
caMoOpTraHu3aIys mporecca padoTHI,

- 3aKJTIOYMTETFHBINA: OI[EHKA 3HAYMMOCTH M aHalu3a Pe3yJbTaTOB, UX CHCTEMaTH3allvs, OIICHKA
3(1)(1)6KTI/IBHOCTI/I oporpaMmbel U IIPUCMOB pa6OTI)I, BBIBOJIBI O HaIpPaBJICHUAX OINTUMHU3ALUU
Tpyaa.

Dopmbl KOHMPOJIA CAMOCHOAMENbHOU PAdOmbl — YCTHBHIA Onpoc, pedepart, ToKIaa Ha
MPAKTUYECKUX 3aHATHUSIX, TECTUPOBAHME, BBIIOJHEHUE MPAKTUUYECKUX 3aJlaHUH, MyOIUKalluu B
HAaYYHBIX U3JaHUAX.

IIpy NOATOTOBKE K JEKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEHAYeTCs:

1) mpocMOTpeTh 3amucd TpEblIylied JEeKIUH M BOCCTAaHOBUTH B MaMSATH paHee
W3YYCHHBIN MaTepHal;

2) 0Gersyio MPOCMOTPETh MAaTEepUaN MPEACTOAMICH JICKIMH, C HENbI0 JIYUYIIero yCBOCHUS
HOBOT'O MaTepHana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTACIbHBIC (PPArMEHTHI TEMbI MPOILION JCKIMH, eCIIN
3TO HEOOXOMMO.

17



IIpy KOHCHEKTHMPOBAHMU JIEKIMOHHOIO MaTepuaja CTYIEHTaM HY>XHO CTPEMMThCS
KpPaTKo, CXEMaTU4HO, MOCJEIOBATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIC MOJOKCHHS,
BBIBO/IbI, 00001IEHNS U (OPMYJIMPOBKH, HE IBITAsICh 3allMCaTh BECH MPENOAABAEMBbI MaTepHa
CJIOBO B CJIOBO.

IIpu noAroTOBKE K 1a00paTOPHOMY 3aHATHIO PEKOMEH1yETCS:

1) BHMMaTEIbHO HW3YyYUTh MAaTEpPHal INPEACTOSIICH pPabdOTBl M COCTaBHTh IUIAH €¢
BBINOJIHEHMS,

2) yAeauTh NOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPENCTOSILEN
paboTHI (MCTIOJIB3YEMBIM PEaKTHBAM M 000pYAOBaHUIO, & TAK)KE TEXHUKE PaOOThI C HUMH),

Bremonnare naboparopHyto paboTy HEOO0XOAMMO aKKypaTHO U IOCIEI0BaTEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaOOpaTOpHOM KypHaye. [lng ycnemHoil 3amuTsl
nabopatopHoOit pabOThl HEOOXOJUMO TIIATEIHHO W3YYHUTh JICKIIMOHHBIA U, €CIH 3TO
HE00X0IMMO, JONOJHUTENbHBIN TEOPETUUECKUI MaTepua 1o TeMe padoThl, a TAKXKE IPABUIBHO
3aMOJIHUTH JIA0OPATOPHBIA JKYpHAJ, CHENaB BCE HEOOXOOMMBIE PAacdyeThl M CPOPMYIHPOBAB
BBIBO/IBI 110 MPO/JICJIAHHOM padoTe.

Jlabopamopnvle 3anamusa — cOCTaBHas 4acTh y4eOHOTO Ipoliecca, rpymmoBas Gopma
yueOHBIX 3aHATUH, HallpaBlieHHasl HA Pa3BUTHE CaMOCTOATENIBHOCTH YUYaIIUXCsl M IpuoOpeTeHue
YMEHUH W HaBBIKOB, TO3BOJISOINAS MPUBUTH NMPAKTUYECKHE HABBIKK MJISI CaMOCTOSTEIBHOM
paboThl C HAy4YHOH JIUTEpaTypol, pa3BUTh NPOPECCHOHANBHYIO KOMIIETEHTHOCTb, IPOBEPUTH HA
NPaKTUKE TOJTYYCHHBIE TEOPETUICCKNE 3HAHMSL.

ITockonbKy aKTMBHOCTh CTYAEHTa Ha JIAOOPATOPHBIX 3aHATHUAX SBJIAETCS NPEAMETOM
BHYTPHCEMECTPOBOTO KOHTPOJISI €r0 NMPOJBM)KEHUS B OCBOCHUHU Kypca, MOJIrOTOBKA K TaKUM
3aHATHAM TpeOyeT OT CTy/I€HTa OTBETCTBEHHOI'O OTHOLICHUSI.

[Ipy TOATOTOBKE K 3aHATHIO CTYAEHTHl B TEPBYIO OYEpenb JOJDKHBI HCIOJIH30BAThH
MaTepHual JEeKIUH U COOTBETCTBYIOLIUX JIUTEPATYPHBIX UCTOYHUKOB. CaMOKOHTPOJIb KayecTBa
MOJTOTOBKH K Ka)XJIOMY 3aHSTHIO CTYICHTHI OCYIIECTBIISIOT, IIPOBEPSISl CBOM 3HAHUS M OTBEUast
Ha BOIPOCHI JIJIs1 CAMOIIPOBEPKH 110 COOTBETCTBYIOIIEHN TEME.

Tunooi mian 1a00paTOPHBIX 3aHATUM:

1. M3noxeHue npenoaaBaTesieM TEMbI 3aHATHS, €ro 1ieeil 1 3aay.

2. Brimaua npenoaBareneM 3a/laHus CTyJeHTaM (BOIPOCOB), HEOOXOUMBIE TOSCHEHHUS.

3. BrimonHeHue 3ajaHus CTyACHTaMM I0j HabmroaeHueM mnpenoaasatens. OOcyxaeHue
pe3ynbTaroB. Pe3tome nmpenogaBaTes.

4. Ob1ee Mo/IBEZICHNE UTOTOB 3aHATHS IPENoiaBaTeeM U BblJjaua JIOMAITHETo 3aJaHHsL.

Konmponvnaa padoma BBITIONHSETCS KaXKIbIM CTYJAEHTOM Ha OTIENbHBIX JUCTKax. He
JIOMYCKAETCsl HMCMOJb30BaHUE JIOOBIX CpPEACTB KOMMYHMKAlUMU (HOYTOYKH, MOOWJIbHBIE
Tesne()OHBI ¢ BEIXOJIOM B MHTEPHET U TIp.

JlomyckaeTcsi HCMOJNb30BaHUE pabouyux TeTpajiedl, B KOTOPHIX 3aKOHCHEKTHPOBAHBI
HanOoJiee BaKHBIE C TOYKM 3PEHUS KaXKIOTO W3 CTYACHTOB MOMEHTHI, BBIJICIICHHBIC TpU
CaMOCTOSITENIbHON POPabOTKE KAXKI0U U3 TEM.

C 1es1pt0 KOHTPOJISI ¥ TOATOTOBKH CTYJIEHTOB K M3YyYEHHI0 HOBOM T€MbI BHayalle KaXkJ10To
3aHATHUS MPEIoiaBaTeNIeM MPOBOJUTCA UHIUBHUYaIbHBIN WM (QPOHTANBHBINA ycmublil onpoc 1o
BBIITOJIHEHHBIM 3a/IaHUSM TTPEIBITYIICH TEMBI.

Kpurepuu oneHku:

— MPaBUIBHOCTH OTBETAa IO COJEP)KAHUIO 3a/laHus (YUUTHIBAETCS KOJMYECTBO M XapakTep
OLIMOOK TPHU OTBETE);

— TMOJHOTA ¥ NTyOMHA OTBeTa (YUUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (DAKTOB, MOHITHH U T.11.);
— CO3HATEJIbHOCTH OTBETA (YUHUTHIBAETCS MIOHMMAaHUE U3JIaraeMoro MaTepuaia);

— JIOTMKa  W3JIOXKEHWs  Marepuana  (yYuUTHIBaeTCS  yMEHHE  CTPOHMTh  IEJIOCTHBIH,
NOCJIE0BATENbHBIN paccKa3, PAMOTHO I0JIb30BATHCA CHIEUAIBHON TEPMUHOJIOTHUEN);

— PpalMOHAIBLHOCTh MCIOJIb30BAaHHBIX IPUEMOB M CIOCOOOB pEIIEHUs MOCTABICHHON yueOHOM
3agaun  (YUUTHIBa€TCS YMEHHE MHCIIONB30BaTh Hambosiee mporpeccuBHble M 3((eKTuBHBIC
CIOCOOBI TOCTUKEHUS TIEITH ),
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—CBOEBPEMEHHOCTh W A(h(PEKTUBHOCTh HUCIONB30BAHUS HATJISAHBIX  TOCOOMH U
TEXHHYECKUX CPEJCTB MPU OTBETC (YUUTHIBACTCS TPAMOTHO W C TIOJIB30H MPHUMEHSTH
HaTJISHOCTh U IEMOHCTPAIIMOHHBIH OMBIT IPU YCTHOM OTBETE);

—HCIIOJIb30BaHUE JOMIOJIHUTEIHHOTO MaTepuaia (00s3aTebHOE YCIOBUE);

—palMOHANBHOCTh KCIIOJIb30BAHUS BPEMEHM, OTBEJICHHOIO Ha 3ajaHue (He omoOpsercs
3aTSIHYTOCTh BBIMIOJTHEHUS 3aJaHMs, YCTHOTO OTBETa BO BPEMEHH, C YUYETOM WHIMBHIYAIbHBIX
OCOOEHHOCTEH CTYJICHTOB).

Pa3BepHyThIli OTBET CTyIEHTAa MIOJDKEH TMPEICTAaBIATh COOOH CBS3aHHOE, JIOTUYECKH
nocieoBaTeIbHOE COOOIEHHE Ha 33JaHHYI0 TeMy, IOKa3blBaTb €ro YMEHHUE IPUMEHSTh
OTIpeIeNIeHus, MPaBHiIa B KOHKPETHBIX CIydasX.

Iloozomoexka pegpepama u Ooxnada no Hemy ¢ MYIbMUMEOUUHOU npe3eHmayuell.
Ilpesenmayuu Ha 33JaHHYI0 TEMy BBINONHSIOTCS B mporpamme Power Point. Ona nomkHa
coctosiTh U3 5-8 cnaiiioB W coaepkaTb OCHOBHBbIE — ONpenesieHus, (akTHUeCKui
WLTIOCTPUPOBAHHBIN MaTepuall, BBIBOJIBI U CIIMCOK MCIIOJIb30BaHHBIX HCTOYHHUKOB.

Matepuan ans pedepara HEOOXOAMMO HCKAaTh B KHUTAX, XypHaJIax U WHTEPHET-
HCTOYHHUKAX, OIyOJMKOBAHHBIX B IOCIEAHUE 3 TONA.

Jlokiian, conpoBOXKIAIOLINI MPe3eHTAlUH, T0JDKEH 3aHUMAaTh 7-10 MUHYT.

W noknaa, W 1Npe3eHTAluu MPEJBApUTEIbHO IPUCHUIAIOTCS MPENoAaBaTeslo 10
AJIEKTPOHHOMU MOYTE Ha MPOBEPKY.

Pedepar — nucemenHas paboTa, comeprKamiasi KpaTkoe HM3JI0KEHHE CYITHOCTH KakKoro-
anbo BOIpoOca, TEMbl HA OCHOBE HECKOJIBbKUX MEPBOMCTOYHHKOB, BBINOIHSIEMAas CTYJACHTOM B
TEUYEHUE JUIUTEIBHOTO Cpoka (okoimo Mecsma). Pedepar momkeH copepkaTh OCHOBHBIC
(bakTHyYecKue CBEICHUS U BBIBOJIBI [0 pACCMATPUBAEMOMY BOIIPOCY.

Jloknao (yctHoe cooOieHue) mo pedepaTy NpeAcTaBiIsieT coboit kpaTkoe (5-7 MHH)
U3JI0’)KEHUE CYTH BBIMOJIHEHHON PalOOTHI, COMPOBOXKAIOINIEECS KOMIBIOTEPHON Mpe3eHTalneH.
ITocnennss npomkHa BKIIIOYaTh He Ooiiee 12-15 cnaiinos.

CaMocTtosTenbHas paboTa Hapsy ¢ ayAUTOPHOW MPEACTaBISET OAHY M3 BaKHEUIINX
dbopm yuebHOTro mporecca. CamoctosaTenbHast paboTa — 3TO IUIaHUpyeMasi paboTa CTYJEHTOB,
BBINOJIHSIEMAsl MO 3aJaHHI0 M MPU METOAMYECKOM PYKOBOJICTBE MpernojaBaTens, HO 0e3 ero
HernocpeAcTBeHHOro ywactus. CamocTodrenbHass paboTa MpeAHa3Hau€Ha HE TOJIbBKO s
OBJIAJICHUS TIPECTABICHHON AUCIUIIIIMHON, HO U /Ui (OPMUPOBAHHUS HABBIKOB pabOTHI BOOOIIIE,
B yueOHOM, Hay4HOH, MpO(PecCHOHAIbHON NEATENbHOCTH, CIIOCOOHOCTH NPUHHMMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITENILHO pellaTh BO3HHUKAIOIIME MPOOIEMbI, HAXOJUTh MpPaBUIIbHBIC
pEIIeHus | T.JI.

B ocBoeHuM DUCHMIUIMHBI WHBAIUIAMH U JIMIAMH C OTPAHUYEHHBIMH BO3MOXXHOCTSIMU
3/10pOBbs OOJBIIOE 3HAYEHHME HMEeT WHJMBHJyalbHas ydeOHas paboTa (KOHCYJIbTalluu) —
JOTIONTHUTENIFHOE paszbsACHEHUE ydeOHOro wmatepuana. MHIWBHIyalbHbIE KOHCYJIBTAIIMHU TIO
NPEIMETY SIBIISTIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM WHIAMBHIyaTH3AIMH OOyYeHUS H
YCTAaHOBJICHUIO BOCIUTATEIILHOTO KOHTAKTa MEXAy TpernojaBareieM H  00ydaromuMes
WHBAIUIOM FITH JTUIIOM C OTPAHWYCHHBIMHA BO3MOXXHOCTSIMH 3JIOPOBBS.

7. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHue mo 1 Cuuninge (MoayJir)

HanmeHoBaHue CriennagbHBIX OCHAIIEHHOCTP CIIEIHATBHBIX TOMEIICHHU IMepedueHb JUIIEH3HOHHOTO
MOMETIICHHU POTPaMMHOTO 06eceIeHH s

VueOusle  ayauropun i | MeGenb: yueOHas Mebeb Microsoft Windows;
TPOBEICHUSI 3aHsTHI | TeXHUUECKHe CpecTBa OOy UCHNUS: Microsoft Office
JIeKIMOHHOTO THna (aya. 332¢) | 9KkpaH, IPOEKTOpP, KOMIIBIOTED
VueOusle  ayauropun i | MeGenb: yueOHas Mebeb Microsoft Windows;
MPOBEICHUS 3ansTHi | TexHU4Yeckue cpencTBa 00ydeHUs: Microsoft Office
CEMHHAPCKOT0 TUIA, | PKPaH, IPOEKTOP, KOMIBIOTEP COMSOL
TPYNIOBBIX U MHAMBUAYaIbHBIX COMSOL Multiphysics
KOHCYITbTAlIH, TEKYILETO
KOHTPOJII M MPOMEXYTOUYHOMN
aTTeCTALMU
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(ayn. 105a, 332¢)

VYueOHble  aymuropuu  ans | MeOenb: yueOHas MeOenb Microsoft Windows;
POBEICHUS n1abopatopHbiX | TexHHUECKUE CpencTBa O0YUCHHUS: Microsoft Office
pabor. JlaGoparopusi | IepeHOCHOE MYyJIbTUMEAUIHOE 000PyIOBaHHE
opranuyeckoi xumuu  (aya. | (HOyTOYK, HOPOEKTOP), JIOCKa-3KpaH
105a) yHUBepCcaJbHas, KOPOTKO(OKYCHBIH
HHTEPAKTHBHBIM MIPOSKTOP
Vuebusle  ayautopun s | KypcoBas paborta He mpeaycMOTpeHa yueOHBIM MITaHOM.
KypcOBOTO  HPOSKTUPOBAHHUS

(BBITOTHEHHST KYPCOBBIX paboT)

Host

CaMOCTOSITEILHOMI

paboThl  OO0yYarOIIMXCS

IPEyCMOTPEHBI

IIOMCIICHUA,

YKOMITJIEKTOBAaHHBIE CIICIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K cetu «MHTepHeT» M obecrnedeHneM JOCTyIa B 3JIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

HanmeHoBanue noMenicHUM
JUTSL CAMOCTOSITEITFHOH paboThI

OcHaIllEeHHOCTh MOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI 00YJIAFOITIXCS

HepequL JIJMIOCH3MOHHOI'O
nporpaMMHOTO obecreueHus

00yJaroIuXCst
TTomerenue st | Mebenb: yueOHas Mebelb Microsoft Windows;
CaMOCTOSATEIbHOM paboter | Kommekr —cnenuanusupoBannoit  mebenu: | Microsoft Office

oOyuaromuxcs (YUTaIBHBIA 327
HayuHo# 6ubnnortexu)

KOMITBIOTEPHBIE CTOJIBI
OOopyznoBaHue: KOMIIBIOTEpHAss TEXHUKA C
TIOJIKJTIOYEHUEM K HH(POPMAIUOHHO-
KOMMYHUKallUOHHON cetu «MHTEepHET» U
JOCTYIIOM B DJIEKTPOHHYIO MH(pOPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpely 00pa3oBaTeIbHOMN
OpraHu3aIyy, Be0O-Kamepsbl,
KOMMYHHUKAIIMOHHOE obopyoBaHue,
obecrieunBaroniee JOCTyll K CETH HUHTEPHET
(npoBoJHOE coOeqMHEHHE U OECIPOBOJHOE
coeimHenue no rexuonoruu Wi-Fi)

TTomerenue IS
CaMOCTOSTEIbHOM padoTs
obOyuarommxes (aya. 140, 329c,
401¢,)

Meobenb: yuebHas mebOenb
Kommexkr cneunanuzmpoBaHHOM
KOMIBIOTEPHEIE CTOJIBI
O6opynoBaHHe: KOMIIBIOTEpHAs TEXHUKA C
HOAKITIOUEHHEM K nH(pOpMaIMOHHO-
KOMMYHMKAallMOHHOM cetu «VHTEpHET» H
JIOCTYIIOM B JJIEKTPOHHYIO MH(pOPMAIMOHHO-
o0Opa3oBaTeNbHyI0 Cpely o0pa3oBaTelbHOMI
OpraHU3aIlNY, BeO-KaMephl,
KOMMYHHUKAI[HOHHOE o0opynoBaHue,
obecrieynBaromee IOCTYI K CETH HHTEPHET
(mpoBoJHOE coeqMHEHHE U OEcIpOBOJHOE
coenuHenue o texuoaorun Wi-Fi)

Me0enu:

Microsoft Windows;
Microsoft Office
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