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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

[lenpro OCBOCHMS TUCIUIUIMHEI SBIISIETCS (POPMUPOBAHUE Y CTYIACHTOB IPEICTaBICHUIA
00 OCHOBHBIX 3aKOHAaX, JIEKAIIUX B OCHOBE MOJIEIUPOBAHUA (UZUKO-XMMHUECKHUX CHCTEM U
MPOIIECCOB, a TAK)KE MAaTEMAaTUIECCKUX MPUEMAX, HCIIOJIb3yEMbIX B XUMHUH U (DU3HKE.

[Ipyn npakTuyeckoM MpOBeNECHUU (UBUKO-XUMHUYECKUX PACUYETOB OOJBIIYI0 MOMOIIb
OKa3bIBaeT NMPUMEHEHHE B Y4€OHOM IPOIIECCE KOMITbIOTEPOB, UCIIOIB30BAHHE KOMIIBIOTEPHBIX
IporpaMM JUIsl TUIUYHBIX (PU3UKO-XUMHUYECKHUX PAacyeToB. JTO CHOCOOCTBYET (POPMHPOBAHUIO
COBPEMEHHOTO CIICIHATNCTa-0aKanaBpa XHMHUH.

1.2 3agaun AUCHUILIMHBI

. JaTh MPEJICTABIIEHHE O MAaTEMaTUYECKHX METO/JaX HCCIEIOBAaHUS MPUPOIHBIX
3aKOHOB, O MAaTEMaTHYECKOM MOJICITMPOBAHUH KaK MIEPBOM CTYIEHH CO3JaHUs TCOPHUHU B TOW HIIN
MHOU 00JIaCTH HAYKH;

. O3HAKOMUTb C OCHOBHBIMHM 3aKOHAaMH, BBIPQKEHHBIMU YpaBHEHHUSMHU B OOJIACTH
MOJICJINPOBAHUS SABJIICHUN I1IEPEHOCA,
. copMHpOBaTh NPEACTaBICHUE 00 OCHOBHBIX IMOAXO0JaX K MOJEIWPOBAHUIO U

00y4nTh HAaBbIKAM PELIEHHs TAKOrO poja 3ajau.

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

Juctuumza «MopaenupoBanre GU3NKO-XUMHUECKUX CHCTEM H MTPOIECCOBY» OTHOCUTCS K
qacTH, (hopMupyeMoil ydacTHUKaMHu oOpa3oBaTesibHOro nporecca, bioka 1 yue6Horo miana. B
COOTBETCTBUM C paboyuM y4yeOHBIM IUTAHOM JUCHMIUIMHA u3ydaercsa Ha 4 kypce. Bun
IPOMEKYTOUHON aTTeCTalluU: 3a4eT.

N3yvennto nucuuminusl «MojaenupoBaHue GU3NKO-XUMUUYECKUX CHUCTEM U MPOLIECCOBY
JOJDKHO IPEJIIECTBOBATh M3Y4YEHUE TaKMX JUCHMIUIMH, Kak «®Dusnueckas XuUMHSI» U
«Xumuueckas TexHosorus». IIpu ocBoeHuMM NaHHOW NUMCUUIUIMHBI CIIyHIaTeId JOJKHBI UMETh
3HaHU 10 OOlIel, HeOpraHU4ecKoi, (U3NYecKoil XMMMH, yMEHHEe paboTaTh C XMMHUYECKOH
nocyaod u peaktuBamu. JucuuminuHa «MojaenupoBaHue (U3NKO-XUMUYECKHUX CHCTEM U
IIPOLIECCOB»  SIBJISIETCA NPEIIECTBYIOUIEH IPU MW3YYEHWU JUCHUIUIMH: «DU3HKO-XUMUS
MOBEPXHOCTU U HaHOYACTUL», «[l1aHupoBaHNEe U OpraHu3anys SKCIIEPUMEHTA.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHsl MO JMCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HAalpaBleHO Ha (OpMUpOBaHHE Y
oOyyJaronuxcst Ha GOPMHUPOBAHUE CIEAYIOMNUX KOMITETCHIIH:

KO}] 1 HAUMCHOBAHUE UHAMUKATOPA

PesynbTarel 00yueHus O JUCIUILTUHE
JIOCTHKEHUS! KOMITETEHIINH

ITK-3 CnocofeH HcNoIb30BAaTh COBPEMEHHbIE TeOpeTHYecKHe MNMPeACTABJICHHMS XHMHYECKOH HayKu AJs
aHaJIM3a IKCNEePUMEHTAIbHBIX TaHHBIX

HIIK-3.1. Hcnonp3yer | 3HaeTr mnpodeccHoHANbHOE MporpaMMHOEe obecmedeHne must  cOopa,
COBpPEMEHHBIE TeopeTnyeckue | oOpabOTKM W mepenadyd MHGOPMALMHM, W COBPEMEHHBIE CpPEACTBa
HpeJCTaBICHUS XMMHUUYECKOH | BBIYHMCIUTENBHOW TEXHUKHM W HMH)OPMaIMOHHO-KOMMYHHKAIHOHHBIC
HayKH B CBOEH MpO(eCCHOHATBHON | TEXHOJIOTHH IS MaTeMaTHYECKOTO MOAETHPOBAHUS (DPU3MKO-XUMHUECKUX
JIeSITETTHHOCTH CHCTEM M TPOIECCOB, MPUHIMIIBI MaTEeMaTHYECKOTO MOJEIHPOBAHUS H

KOMIBIOTEPHOH 00pabOTKM JaHHBIX

YMeeT OCYIIeCTBISATh MHOMCK M HCIOJBb30BaTh MPOGECCHOHATIBHOE
MporpaMMHOe  obOecriedeHne it cbopa, o0oOpabOTKM W mepeaadn
I/IHCI)OpMaLII/II/I, U COBPEMCHHBIC CPEACTBA BBIUUCIIMTEILHOM TEXHHUKU U
nH(pOPMaMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTUH JJIsI MaTeMaTHYeCKOTO
MOJIETIMPOBaHMS (PU3NKO-XUMHYECKUX CHCTEM H IIPOLECCOB, IMOIYyYaTh M
o0pabaTbiBaTh pe3yNbTaThl HAYYHBIX OSKCICPUMEHTOB C IOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHIA




KOZI 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMNA

P€3yJ'H)TaTbI 06yquI/m 10 JUCHMIIIMHE

Brnaneer mpodeccroHanbHBIM IIPOrpaMMHBIM o0ecrieueHreM it coopa,
00paboTkn W mepenaun WHPOPMALUK M COBPEMEHHBIMH CpEJICTBAMH

BBIYMCIIMTEIIBHOM TEXHMKH H I/IH(i)OpMaHI/IOHHO -KOMMYHUKallUOHHBIMU
TCXHOJIOTUAMHU JJIA MaTeMaTUYCCKOI'O MOACINPOBaHUA (I)I/I3I/IKO-
XUMHYCCKUX CHCTEM u IMpo1ECCOB, OCHOBHBIMU noaxogamMu K

MOJIETIMPOBAHUIO (PU3UKO-XUMHUYECKUX CHCTEM W MPOLIECCOB JUIS PELICHUS
MPaKTHYECKUX 3a7ad B HAYYHO-HCCIEIOBATENbCKONH U MPOQecCHOHATBHON
JeATENFHOCTH, MATeMAaTHYeCKUM MOJCIHPOBAaHHEM ¥ KOMIIBIOTEPHOM
00pabOTKOM Pe3yIbTaTOB HAYYHBIX IKCIIEPHMEHTOB

HIIK-3.2. Wnatepnperupyer | 3HaeT TEPMUHOJOTHYECKYI0 0a3y Uil HWHTEPHPETAlMHd  PE3ybTaToB

pE3yIbTAThI XMMHUYECKOTO | MOAEIHMPOBAHUS (PU3NKO-XMMHUYECKHX CHCTEM U IIPOIIECCOB HAa OCHOBE

SKCIEPUMEHTA Ha OCHOBE | COBPEMEHHBIX TEOPETUYECKUX MTPEACTABICHUN

COBPEMEHHBIX TEOPETHYECKUX YMeeT  HMHTEpPIPETUPOBATH  PE3yNAbTAaThl  MOAEIHPOBAHUS  (H3HKO-

HpEJICTaBICHUN XUMHYCCKAX CUCTEM H MPOIECCOB HA OCHOBE COBPEMECHHBIX TCOPETHICCKUX
TIpEJCTaBICHUN

Brnaneer tepMuHONIOrMYECKO 0a30if AN WHTEPIpPETAllMU PE3YJIbTaTOB
MOJICTIMPOBAHUSl (PU3MKO-XMMHUYECKHX CHUCTEM M MPOLECCOB Ha OCHOBE
COBPEMEHHBIX TEOPETUYECKUX IPEJCTABICHUN

Pesynbrartel 00ydeHHs MO AUCUMIUIMHE AOCTUTAIOTCS B paMKax OCYIIECTBIICHHUS BCEX
BHUJIOB KOHTAaKTHOM U CAMOCTOSTEILHON paboThl OOYYarOMIMXCSI B COOTBETCTBUU C
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.

Nuaukatopel  TOCTHKEHHST KOMIIETEHUMHA  CUUTAKOTCS
JOCTHKEHUHN COOTBETCTBYIOIIMX UM PE3YyIbTaTOB OOyUEHHUSI.

c(OpMUPOBaHHBIMU  IIPU

2 CTpyKTypa H cojiep:KaHue JUCIUIIUHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast TpyI0EMKOCTh TUCIMIUIHHBI cocTaBisieT 3 3a4.eq. (108 waca), ux pacnpenenenue
10 BUJIaM PaOOT MPECTaBICHO B TAOIHIIE.

Bz yue6Ho# paGoThi Bcero ®dopma o0ydeHHs
4acoB OYHas
KonTakTHas pa6oTa, B TOM 4ncie: 7 cemectp (Jachl)
AyauTtopHble 3aHATHSA (BCET0): 68 68
3aHATHSA JEKIIMOHHOTO THIIA 34 34
JlabopaTopHBIe 3aHATHS 34 34

3aHaTHA CCMHHApPCKOro Tvia (CCMI/IHapLI, IMPAaKTUICCKUC SaHSITI/I?I) - -

HNuas koHTakTHas padora:

KonTtpons camocrosrensHoi pabotsr (KCP) 2 2

IIpomexxyrounas arrectanus (MKP) 0,2 0,2

CamocTosiTeIpbHasi padoTa, B TOM YHCJIE: 37,8 37,8

Camornoaroroska (rmpopaboTKka U MOBTOPEHHE JICKIIMOHHOTO MaTepHaa 1

MaTepuaia yaeOHUKOB U y4eOHBIX TOCOOHH, MOATOTOBKA JTOKIIA OB, 17 17

pedepatoB, mpe3eHTaIuii)

IToaroroBka K cjjaye J1adOpaTOPHBIX PadoOT 10 10

IToaroToBKa K TEKyIEMY KOHTPOIIIO 10,8 10,8

KoHnTtpoJb:

TlonroroBka K KOHTPOJIIO - -

OO61mas TPyA0eMKOCTh yac. 108 108
B TOM 4YHCJIe KOHTaKTHasi padoTa 70,2 70,2
3a4. e 3 3

2.2 Conepxxanue QM CUMILTHHBI
Pacnpenenenne BumoB yaeOHON paOOTHI M KX TPYJOEMKOCTH TI0 pa3ieaM JAUCIUTLTHHBI.
Paznensl (TeMbl) AMCHUIUIMHBL, H3ydaeMble B 7 cemecTpe (ouHast popma oOydeHus):




No KonmuectBo yacos
pasne HaumenoBanue pasjeiioB (Tem) AymaTopHas Bueaynuropra
1a Bcero abota s pabora
JI I3 | JIP CPC
1 2 3 4 5 6 7
1 Maremarnaeckoe MOJEITMPOBAHNE KaK METOJ HAyIHOTO 30 10 ) 10 10
MCCIIEIOBaHUS
2 HepaBHoBecHas TepmoanHamuKka. Y paBHeHus OH3arepa u o5 8 ) 8 9
Kenem-Kauansckoro
3 JluneiiHbIe 3aKOHHI TIepeHoca (3akoHsl OMa, ®uka, lapcw, o4 8 ) 8 8
Dypse)
4 MozenupoBaHue MPOIECCOB MEPEHOCa C ITOMOIIBIO W3BECTHBIX 26.8 8 i 8 108
MPOTrPaMMHBIX IPOJYKTOB.
Hmozo no pazderam oucyuniunam: 105,8 | 34 - 34 37,8
Konrpoins camocrositensHoit pabotsl (KCP) 2 - - - -
IIpomexyrounas arrectranus (MKP) 0,2 - - - -
[ToaroroBka K KOHTPOJIIO - - - - -
OO61mas TpyJ0eMKOCTh MO JUCIUILTUHE 108 - - - -

[Tpumeuanue: JI — nexuuu, [13 — npaktudeckue 3aHsaTus/cemunapsl, JIP — mabopatopHusie
3ansaTusi, CPC — camocrositensHas paboTa CTyJeHTa.

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIINHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

MIEPEHOCA C MMOMOILBIO
U3BECTHBIX IPOrPAMMHBIX
IIPOJYKTOB

®dopmMma
HaumeHnoBanue
No Coneprxanue pazzeina (TeMbl) TEKyIIero
pa3zaena (TeMsl)
KOHTPOJIS
1 2 3 4
1  |Maremarudeckoe yO
IMonsTna: MaremMaTMka, MaTeMaTHYECKOE MOJACINPOBAHUE,
MOJIETTMPOBaHNE KaK METO] .
YHCJICHHBIH aHAIN3, AaHATUTHIECKOE UCCIICI0BAHNUE, TEOPHS
HAYYHOTO MCCIICIOBAHUS
2  |HepaBHOBecHas Knaccuueckast TEPMOJIMHAMUKA u TepMouHamuka|y O
TEpPMOJMHAMUKA. YPAaBHEHUs]  |HEPaBHOBECHBIX  mpomeccoB.  OOOcHOBaHME  ypaBHEHHH
Omnzarepa u Kegewm- Omnzarepa, cxema BbIBoja ypaBHeHuil Kenem-Kavanbckoro.
Kavanbsckoro CornpsbxeHue SIBISHUH epeHoca B MEMOpaHHBIX CHCTEMax
3 |JluneitHple 3aKOHBI IepeHoca  |JIuHeliHple 3akoHB W3 ypaBHeHHi Omsarepa u Kemem-|P3
(3axonsl Oma, @uka, apcu, Kauansckoro. Pacder ckopocTeil mpocTeHInx HepaBHOBECHBIX
Dypse) HPOIIECCOB, UCTIONB3Ys 3aKoHbI OMa, Puka, lapcu, Pypre
4  |MopnenupoBaHHE MIPOIECCOB OcBoeHHE TPOTPaMMHBIX TIPOJIYKTOB: «MukporereporenHas|KP

monens» W «Onlumam». Pacuer ckxopoctn guddysum u
JIEKTPOMUTPAIIIOHHOTO TIepeHoca uepe3 MeMOpaHbl. Pacuer
CKOPOCTH 3JIEKTPOIUAIN3A

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CeMMHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

JlaGopaTopHble 3aHATHUS

®dopma TeKyLero

Ne HaunmenoBanue pasnena (TeMbl) Tematuka 3aHATHIA/PadOT
KOHTPOJIS
1 | MaTemaTnueckoe MOJEIIMPOBAHNE 1. Pacyer ckopoctu puabTpoBanus u nepenoca  |JIP
KaK METO]] HAy4YHOTO MICCIICA0OBaHUsl  |Teria
2 | HepaBHOBecHas TepMOMHAMUKA. 2. Pacuer ckopoctu iuddy3nu n JIP
VYpaBuenus On3zarepa u Kenem- 3JIEKTPOMUTpaLiui
Kavansckoro
3 | JluneiiHble 3aKoHBI IepeHoca (3akoHb! |3. BeiBox mHEeHBIX 3akoHOB OMa, ®uka, [lapcu, |JIP

Owma, ®uka, Japcu, ypoe)

®ypse u3 ypasHeHuil OH3arepa. 3akoH ['ecca u
Kenem-Kauannckoro

4. O6paboTKa IKCTIEpUMEHTAIBHBIX JaHHBIX C
ITOMOIIIBI0 MUKPOTETEPOTeHHOI MOICIH




MoaenupoBaHue IPOLIECCOB
MIEPEHOCa C TOMOIIBIO H3BECTHBIX
MIPOTPaMMHBIX MPOTYKTOB.

5. O0paboTKa IKCIIEPUMECHTAIBHBIX TAHHBIX C JIP

MIOMOIIBI0 MoAeH «DiJluany

6. Pacuer ckopoctu iuddy3uu n
9JIEKTPOMUTPAIIOHHOTO IIEpeHoca Yepes3
MeMOpaHbl. PacueT CKOpOCTH 3IeKTpoAnaIn3a

Yerupiii onpoc (YO), pemenue 3amau (P3), kontpomsHas pabora (KP), 3amura
nabopaTopHoit padoTsl (JIP).

2.3.3 IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT
Kypcosas pabora He npexycMoTpeHa y4eOHBIM IIITaHOM.

2.4 TlepeyeHb y4eOHO-METOMYECKOr0 o0ecreyeHusl AJIsi CAaMOCTOATEIbHON padoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

Iepedens yaeOHO-METOANIECKOTO OOECIIEUeHUS TUCTIUIUTHHEI TTO BHITIOJTHEHHIO

(mpopabotka u
MOBTOPEHUE JICKIIMOHHOTO
MaTtepHana i MaTepuaia
Y4IeOHHKOB M YIEeOHBIX
MOCOOMH, MOATOTOBKA
JIOKJIa/I0B, pedepartos,
MPE3CHTAIH)

IToaroroBka k cnaue
J1a00paTOPHBIX padboOT

IToaroroBka Kk TekyuieMy
KOHTPOJIIO

Ne Bug CPC o
CaMOCTOSTENFHON paOOTHI
1 2 3
1 |Camomoaroroska Kynunos U.B., Kynunos B.A., Epemun A.B. Matemarnueckoe MOJEINPOBAHNE

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

I'ymepor A.M. MatemMaTHdeckoe MOICITHUPOBAHAE XUMHKO-TEXHOJIOTHICCKIX
MIPOLIECCOB. M.: Jlanb. 2014.
http://www.lanbook.com/books/element.php?pll_cid=32&pl1_id=1040
MeToandeckne peKOMEHIAIMH K BHITIOJIHSHHUIO 1a00paTOPHEIX padoT.
MeToandeckne PEKOMEHIAINH IO IMOATOTOBKE pedepaToB M CaMOCTOSATEIBEHOU
pabore.

VYrBepxkneHsl kadeapoit hpuznueckoit xumun, npotokoa Ne 17 or 11.05.2017 1.
MeTtoandeckue yKa3zaHHs K BBINOJHEHHIO JJAOOPaTOPHBIX paboT MO JUCIMIUIMHE.
VY1BepxkaeHsl kadeapoit puznueckoit xumun, npotokoa Ne 10 or 13.03.2018 1.
Meroauueckrue peKOMEHIallui K OpraHu3aluy ayIMTOPHOW U BHEAYTUTOPHOU
(camocTosITENHHOM) pabOTHI CTYACHTOB: MeToIM4eckue ykazanus / coct. T.I1.
Cropoxenko, T.b. [Tounnok, A.B., becnianos, H.B. Jloza. — KpacHonap: Ky6anckuit
roc. yH-T, 2018. 89 ¢

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YyYalOIIUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM X 370POBbS M BOCHIPUSATHS WH(OPMAIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayaunodaiina.

HaHHHﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT

oOydJaronuxcs.

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/lbHble TEeXHOJOTMH, NPHMEHsieMble NPH OCBOEHUM JAMCHUILIHHBI
(Mmomy.Jist)

B xopme wum3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHME  CIIECIYIOLIUX
00pa30BaTeNbHBIX TEXHOJIOTUM: JIEKIMH, JAOOpaTOpHbIE 3aHATUSA, CaMOCTOsTElIbHas pabora
CTYJICHTOB.

KoMIIeTeHTHOCTHBIN MOAXOX B paMKax INPENoJaBaHUs IUCLMILUIMHBI DPEalu3yercs B
MCIIOJIb30BAHUN HHTEPAKTUBHBIX TEXHOJOTMH W AKTUBHBIX METOAOB (IpoOJieMHas JEeKLus,
paboTa B MaJbIX IPYMIax) B COYETAHUH C BHEAYAUTOPHOU PabOTOM.

WudopmanvoHHble  TEXHOJOTHH, TPHUMEHSEMBbIE TMpH  HU3yYCHHUU
UCNOJb30BaHUE  HMH(OPMALMOHHBIX  PECYpCOB,  JOCTYIHBIX B
TEJICKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPH U3YYEHUU AUCHUIUINHBI
— I JIML C OrPAHMYEHHBIMU BO3MOXKHOCTSMM 3J0pPOBbS IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C NCIIOJIb30BAHNUEM DJIEKTPOHHOMU IIOYTHI.

JUCTIATLTAHBL:
nH(pOpPMaIMOHHO-

4  OueHo4HBIE CpeACTBa
NMPOMEKYTOYHOM aTTeCTAlUN

OIIGHO‘-IHI)IG CpCIICTBa HpCIIHaBHa‘-IeHI)I JJIA KOHTpOJI?I U OLCHKHU 06pa3013aTeJH)me
JOCTHKEHUI 00y4aroluXxcsi, OCBOMBIINX MPOrpaMMy y4eOHOM AMCHUIUIHHBI «Moderuposanue
DUUKO-XUMUYECKUX CUCTEM U NPOYECCOBY.

OrneHoYHBIE CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MAaTepUAIIbI JIJIsl IPOBEICHUS TEKYIIero
KOHTpoJIA B (opmMe 3aiaHuil i CaMOCTOSITEIBHOTO PEIICHUs, 3a7ad Il PEIICHHUS B
ayJIUTOPUHU, KOHTPOJBHBIX pabOT, KOHTPOJBHBIX BOIMPOCOB K Ja0opaTOpHBIM paboTam, u

IJIs TERKYLIETro KOHTPOJIA ycneBaeMoCTH Hu

NPOMEKYTOYHOM aTTecTauum B popMe BOIIPOCOB K 3aUETYy.

CprKTypa OLICHOYHBIX CPEACTB AJIA TeKyHIeﬁ Hu l'[pOMC)KyTO'lHOﬁ aTTreCTallumn

Haumenosanue
Kon u HanmeHoBaHHe
OILIEHOYHOT'O CPEJICTBA
Ne HUHIMKATOpa Pe3ynpratsl 06ydeHust
. IIpomexyto
n/n (B cOOTBETCTBHUH C II. (B cooTBeTcTBUH C 1I. 1.4) Texymrmii
1.4) KOHTPOITb HHad
aTTecTalys
UIIK-3.1. Hcnoms3yer | 3HaeT npodeccroHaibHOe nporpamMuoe | YO, JIP Bompoc Ha
COBpPEMCHHEIC obecriedeHne 11t cOopa, oOpabOTKM W Tepenadu 3agere 1-2
TEOpEeTHYECKNE nHopmannu
MIPEACTaBICHNUS
XHMHYECKOH Hayku B | YMECT OCYLICCTBISTH IIOHCK M HCIOJIB30BATh
cBOEit podecCHOHANBHOE  MPOTrpaMMHOE  obOecredeHue
npodeccHoHanbHOI Ut cOopa, 00paboTKM U mepeadyd HHPOPMAIIUH, H
NeSTeIbHOCTH COBPEMEHHBIC CPEJICTBA BEIYMCIUTEIHHON TEXHUKH
u nH(pOpMaMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH ULt MaTeMaTHIeCcKOro
1 MOJIETTMPOBAHMS  (PU3UKO-XUMHUYECKUX CHUCTEM H
HPOLECCOB
WUIMK-3.2. 3Haer TEPMHUHOJIOTHYECKYTO 6azy JuLst
WHrepnpernpyer WUHTEPIIPETAMK  PE3YNbTaTOB  MOJECIUPOBAHUSA
pe3yIBTATH (U3MKO-XMMUYECKHX CHCTEM M IIPOLECCOB Ha
XHMHYECKOTO OCHOBE COBPEMEHHBIX TEOPETHYECKUX
SKCIIEpUMEHTA pa | MPCACTABICHIH
OCHOBE COBPEMEHHBIX
TEOPETHYECKHX
MpeJCTaBICHUN
UIIK-3.1. Hcmoms3yer | 3HaeT mpogeccHoHaIbHOe nporpammuoe | YO, JIP Bompoc Ha
2 COBpPEMEHHBIE obecrieuenne ayisi coopa, 0OpabOTKM W Tepemaadn 3auere 3,4,6-
TEOpETUYECKUE nH(popMaInH, u COBpPEMEHHbIE cpeacTBa 11.
NPEe/ICTABICHUS BBIYHCIIMTENIbHOM TEXHUKM M HWH(OpMalMOHHO-




XMMHUYECKON HayKu B | KOMMYHHMKAllUOHHBIE TEXHOJIOTHH Juis
cBoei MaTeMaTHIeCcKOTro MOJICTTUPOBaHHUS ¢usmxo-
npodeccuoHaIBEHOM XMMHYECKHX CHCTEM M TIPOLECCOB, HPHHIUIIEI
JEATETbHOCTH MaTeMaTHIecKOro MOJEIMPOBAHUS "
KOMIBIOTEPHOI 00paboTKH JaHHBIX
YMeeT OCymeCTBISATH IIOMCK M HCIIOIb30BaTh
mpoeCCHOHANBHOE TPOTpaMMHOE obecredeHue
Ut coopa, 006paboTku U mepenadu HHPOPMAIH, H
COBPEMCHHBIC CPEICTBA BBIYMCIUTEIHHON TEXHUKN
u nH(pOpPMaNNOHHO-KOMMYHHKAI[HOHHBIC
TEXHOJIOTUHI ULt MaTeMaTHIeCKOTo
MOJIETTMPOBaHUSl (PU3UKO-XUMHYECKUX CUCTEM |
MIPOLIECCOB, MOJIy4aTh U 00padaThIBaTh Pe3yNbTaThl
Hay4YHBIX SKCIIEPUMEHTOB c MOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOIUH
UIIK-3.2. 3HaeT TEPMHUHOJIOTUYECKYIO 6a3y TUIs
Wntepnpetupyet HHTEpIpeTallud  pe3ylIbTaTOB  MOJCIUPOBAHUSA
pe3yabTaThl (1)I/I3I/IKO-XI/IMI/I'~ICCKI/IX CUCTEM M IMPONICCCOB Ha
XUMHUYECKOTO OCHOBC COBPEMEHHBIX TCOPCTUICCKUX
9KCIICpUMEHTA Ha | NPEICTaBICHUN
OCHOBE COBPEMEHHBIX
TEOPETHYECKUX
MIpeCTaBICHUI
UIIK-3.1. Hcnons3yer | 3HaeT mpo¢eCCHOHATBHOE nporpammuoe | P3, JIP Bompoc Ha
COBpEMEHHBIC obecnieuenne s coopa, oOpabOTKM M mepenadn 3ayere
TEOpEeTUUYECKUE uHpOpMaIH, i COBpPEMEHHBIE CpencTBa 5,14,15,16,1
IIpeCTaBICHUS BBIYHCIIUTENILHOM TEXHUKM W HWH(OpMalnMOHHO- 8-20.

XMMHYECKOM HayKu B
cBoel
npo¢eCCHOHATBHOM
JESTeNbHOCTU

WUIIK-3.2.
WHTrepnperupyet
PE3yNbTAThI
XHUMHUYIECKOTO
9KCIIEpUMEHTa Ha
OCHOBE COBPEMEHHBIX
TEOPETHYECKHUX
IpeCcTaBIeHUI

KOMMYHHUKaIIMOHHbIE TEXHOJIOTUU s
MaTeMaTH4eCKOTO MOJIETUPOBAHUS ¢buzuko-
XUMHUYECKUX CHUCTEM M TIPOLIECCOB, MPUHIUIIBI
MaTeMaTH4IECKOTO MOJEIMPOBAHUS 51

KOMIBIOTEPHOI 00pabOTKH JaHHBIX

YMeeT OCyLIECTBISATH IOWCK M HCIIOJIb30BaTh
npo(eCcCHOHANIBHOE MPOTPAaMMHOE  OOeCreYeHUe
Ut cOopa, 00paboTKK U Tepeauyu HHPOPMAIUH, H
COBPEMECHHBIC CPEJICTBA BBIYMUCIHMTEIBHON TEXHUKH
u HH(OPMALMOHHO-KOMMYHHKALIOHHBIE
TEXHOJIOTUH Ut MaTeMaTH4eCKOro
MOZEIUPOBaHUS (PUIUKO-XUMHYECKUX CHCTEM U
TPOLIECCOB

Brnageer  mpodeccHOHANBHBIM — MPOTPAMMHBEIM
obecriedeHreM il cOopa, 00paboTKK U Tepenadn
UHQOPMALIMK M COBPEMCHHBIMH  CpPEICTBaMHU
BBIYHCIIUTENIPHON TEXHHKH M HWH(POPMALUOHHO-
KOMMYHHUKaIMOHHBIMU TEXHOJIOTUSIMU ULt
MaTreMaTHYeCKoro  MOJEJIMPOBaHUS  (QH3HKO-
XMMHUUYECKHX CUCTEM U MPOIIECCOB

3HaeT TEPMHHOJIOTUYECKYIO bazy s
UHTEPNPETALMNA  PE3YIbTATOB  MOAEIMPOBAHUSI
q)I/ISI/IKO-XI/IMI/IquKI/IX CUCTEM H npoueccma Ha
OCHOBC COBpeMeHHHX TCOpGTH‘[GCKHX
TIpeJCTaBICHUN

YMCCT I/IHTepHpeTI/IpOBaTB pe3ym)TaTm
MO}IGJ’II/IpOBaHI/I}I CbHSHKO-XHMquCKHX CUCTEM U
TIPOILIECCOB Ha OCHOBE COBpPEMEHHBIX

TCOPECTUICCKUX HpeJlCTaBJ'IeHI/Iﬁ




HUIIK-3.1. Hcnonb3yer
COBpEMEHHBIC
TEOPETHYECKNE
MIPEACTABICHUS
XUMHYECKOH HayKu B
CBOEH
po¢eCCHOHATBHO
JEATELHOCTH

UIIK-3.2.
Wurepnperupyet
pe3ynbTaThl
XUMHUYECKOTO
JKCHepUMEHTa Ha
OCHOBC€ COBPEMCHHbBIX
TECOPETUYECKUX
NpeACTaBICHUN

3Haer npodeccroHanbHOe pOrpaMMHOE
obecrieuenne a1 coopa, oOpabOTKHM W Tepemnadu
uHGOpPMAUUK, W  COBPEMEHHBIE  CpEICTBa
BBIYHCIIUTENIPHON TEXHHKM H HH(OPMAIHUOHHO-
KOMMYHHKallMOHHBIE TEXHOJIOTUH ISt
MaTeMaTH4eCKOr0  MOJCIHMPOBAaHUA  (HU3HKO-
XAMHYECKHX CHCTEM U MPOLECCOB, NPHHIHIIBI
MaTeMaTH4ecKoro MOJIETTMPOBAHHUS u
KOMITBIOTEPHOH 00pabOTKU TaHHBIX

YMeeT OCyHIeCTBIATh HOMCK M  HCIIOJIb30BaTh
po(eCCHOHATBHOE TPOTPAaMMHOE  OOecIieueHIe
st cOopa, 00paboTKu U epenayn HHPOpMaIuu, 1
COBPEMCHHbBIC CPECTBA BBIYUCIUTEIBHON TEXHUKH
u HH(OPMALHOHHO-KOMMYHHUKAIHOHHBIC
TEXHOJIOTHUH ISt MaTeMaTH4ECKOTO
MOJICTUPOBaHUST (PU3UKO-XHUMHUYECKHX CHUCTEM U
MPOLIECCOB, MOJyYaTh U 00pabaThIBATH PE3YIIbTATHI
Hay4YHBIX IKCIICPUMEHTOB c MOMOILBIO
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOT Uil

Bnaneer  mpodeccHoOHaNBHBIM — TPOrPaMMHBIM
obecriedeHreM il cOopa, 0OpaboTKK W Tepenadn
nHpopMamMM W  COBPEMEHHBIMH  CPEICTBAMH
BBIUMCIINTENIPHON TEXHUKH W HWH(OpManMOHHO-
KOMMYHUKaIIHOHHBIMH TEXHOJIOTHSIMA ULt
MaTeMaTH4ecKoro  MOACIHPOBaHUS  (U3HKO-
XMMHUYECKUX CHCTEM M IIPOIECCOB, OCHOBHBIMH
NMOJAXOAaMH K MOJEIUPOBAHHIO ¢usuko-
XMMHUUYECKHX CHUCTEM M IPOLIECCOB JUIS PEIICHHS
MPaKTHYECKUX 3aJ1a4 B HAyYHO-HCCIIEI0BATEIbCKOM
u npodecCUOHATBHOM JICSITEIIBHOCTH,
MaTeMaTH4eCKHM MOJICTTUPOBAHHEM u
KOMITBIOTEPHOH 00paOOTKOM pe3ybTaTOB HAYYHBIX
9KCTIEPUMEHTOB

3Haer TEPMHUHOJIOTHIECKYIO 6a3y ISt
UHTEpIIpETallud ~ PE3yJAbTATOB  MOJCTUPOBAHUS
(U3NKO-XMMHYCCKMX CHCTEM U MPOIECCOB Ha
OCHOBE COBpPEMEHHBIX TEOPETHICCKUX
MpeCTaBICHUI

YmMmeer MHTEPIPETUPOBATH pe3ynbTaThl
MOJICTHPOBAHUS (PU3UKO-XUMHUYECKIX CHCTEM H
MIPOIIECCOB Ha OCHOBE COBpPEMEHHBIX

TCOPCTUICCKUX Hpe,ZlCTaBJ'IeHI/Iﬁ

Bnaneer TEPMUHOJIOTHYECKON 6azoit s
HHTECPIpPETAlMd  PEe3yJIbTaTOB  MOJCIUPOBAHHUS
(U3NKO-XIMHYECKIX CHCTEM U IPOIECCOB Ha
OCHOBE COBPEMEHHBIX TEOPETHYECKUX
IIpeJCcTaBIeHUu

KP, JIP

Bomnpoc Ha
3ayeTe
12,13,17,21-
25

HAYYHOI'0O HCCJICTOBAHUA

TunoBble KOHTPOJIbHbIE 3aJaHUS WU UHbIE MATEPHUAJIbl, HE00X0AUMBbIE 1JIs1 OLEHKH
3HAHMI, yMEHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIETEeHIMI B MIpolecce 0CBOCHUS 00Pa30BaTe/IbHON POrPaMMbl

BO]’[pOCLI JISA YCTHOT0 OImpoca 1mo reMme «MareMaTH4YeCKOe MOACJIMPOBAHHEC KAK METOJ

Kak knaccuduuupyrorest pu3nko-XxuMUYeCKue CUCTEMBI M ITPOLIECCHI TepeHoca?
UeM OTIMYAIOTCS MAaKPOCKOMUYECKUI U MUKPOCKOTIMUECKUI MEXaHU3MBI IepeHoca’?
Kaxue ocHOBHBIE 3aKOHBI COXpAaHEHUS CYIIECTBYIOT?




Kakue ypaBHEHUsI OTHOCATCS K ypaBHEHUSIM OanaHca?

Uro onuchIBalOT ypaBHeHUs OajaHca Macchl U OallaHca KOJMYECTBA BellecTBa?
B uem 0coOeHHOCTh ypaBHEHHSI OaTaHCca KOJIMYECTBA IBHIKEHUS?

Kak 3Byuut 3akon ®uxa?

Kak 3Byunt 3akon Oma?

Kak 3Byunt 3akon ®@ypne?

© 00 NO O &~

Bonpocsl 1151 yeTHOro onpoca no reme «HepaBHoBecHasi TepMOAMHAMUKA. Y paBHEHU S
Omnsarepa u Kegem-Kauaabckoro»

1 W3 xakux ypaBHEHUH U IPEIIOI0KEHUH BbITeKaeT ypaBHeHue HepHera-ITnanka?

2 Kak BbIpa3suTh IJIOTHOCTh IIOTOKA HOHOB Y€pe3 TIPAJUEHT SIECKTPOXHUMHYECKOTO
noreHuuana’?

3 B uem 3akmrouaercst yciioBue paBHOBECHS?

4 Kaxkue cymectBytoT ocHoBHbIE siemMeHTsl THIT?

5 Uro u3 cebs npencrasiseT ypaBHenus Onzarepa?

6 KakoBa ¢QopmynupoBka © (QHU3HUECKHMH CMBICI TOTOKOB, JBIKYIIUX CHI U
koaduimeHToB nepeHoca B ypasuenuu Kegem-Kauanbckoro?

7 Kakum o06pa3oM BO3MOXKHO OCYIIECTBUTH BBIBOJ| JIMHEHHBIX 3aKOHOB mepeHoca Puka,
Owma u Jlapcu u3 ypaBaenus Kenem-Kauansckoro?

8 B uem ocHoBHas unest GapoMeMOpaHHBIX MPOIIECCOB?

9 Kakue ypaBHeHust nepeHoca BbITeKatoT U3 ypaBHeHui Kenem-Kavanbckoro?

Ipumep 3axa4u no Tteme «JIuHelHbIe 3aKOHBI TepeHoca (3akoHbl Oma, Duka, lapcu,
dDypbe)»

3aoaua 1. Tennooomen

Yenosek okazaics 3a 6oprom cyana t(B)=14 °C. Haiinure, Ha CKOJIBKO IpaaycoB MOHU3UTCS t°
ero Tena 3a 10 MuH, ecnu HEpreTUkKa JAbIXaHus BO3pacTéT B 3,5 pas3a, Mpu 3TOM B HOPMAJILHOM
COCTOSSHUM CKOPOCTh TMpeBpalleHus »sHeprud 72 kkan/dyac. Ilpunsare kosdduument
teronpoBogHocT 0=0,06 xJ[x/(M"2-K-c); TemmoemkocTs Tena: C=0,86 kkan/(kr-K), mmomans
noBepxHocTH Tena 1,8 M2 Macca tena 70 Kr.

3aodaua 2. Bvigeoenue npodykmoe memaodonuzma

Paboty nmouek olleHHMBAIOT MO KOHLIEHTPALUK KpeaTuHUHA B KpoBU. HopMarnbHas KOHUEHTpauus
KkpeatuHuHa B KpoBH Cipy=10 mr/n. I'emarokput kpoBu H=0.4 (oObemHast 1011 SpUTPOLIUTOB B
kpoBH). KoHIeHTpanus KpeaTWHWHA B TKaHEBOW W BHYTPUKIETOYHOHW JKUIKOCTH MPHUMEPHO
Takas ke, Kak M B IU1a3Me KpoBH. KpeaTMHMH BBIBOIUTCS BMecTe ¢ Mo4oH, Vu=2,4 1/cyT.
OmnpenenuTs CKOPOCTh MPOHM3BOJCTBA KpeatnHHMHAa G (Mr/gac), oOmIyr0o Maccy KpeaTHHHHA B
opranu3me M (mr).

KonTposbHas pabora no teme «MoaeJupoBaHue MPOLECCOB MePeHOCA ¢ IOMOIILIO
HU3BECTHBIX IPOrPAMMHBIX NPOAYKTOB)

1.1. B muiockoM KaHaje 3JeKTpoauain3aTopa CKOpoCTh TeUeHus: pacTtBopa 1,6 cm/c, paccTosiHue
mexay memOpanamu 0,8 MM. PaccuuTath najieHue gaBieHUst 1 00bEMHYIO CKOPOCTh PacTBOpa B
kaHaje wmupuHod 40 cm. IlocTpouTh KOHUEHTPAalUMOHHBIA NpoduIb W HAWUTH CTENEHb
o0ecconrBaHusl pacTBOpa B ceueHUM Ha paccTosHud 40 cM OT BXoJa B KaHail. Paccumrtarh
PacXoJ] 3JIEKTPOSHEPTHH, HEOOXOMMMOM st monydeHns 1 M° 06ecconeHHON BOJBL, yYecTh
BKJIQ/Ibl, TIPUXOASIINECS, COOCTBEHHO, Ha 3JEKTPOAMAIN3 U Ha pabory Hacoca. [IpunsaTh, 4TO
OCHOBHBIM KOMIIOHeHTOM pacTopa sieisiercs NaCl (D= 1,6 107 em?/c, v = 1072 em?/c, ¢°= 0,02
MOJIb/JTT); YHUCJIa TEpeHoca MPOTHBOMOHOB 4Yepe3 aHHMOHO- U KATHOHOOOMEHHYI0 MeMOpaHbl
npunaTh 0,95, kna Hacoca 0,6. Pacxox anekrposHepruu B pacuere Ha | yac paboThl anmapara (B
Brxuac) paBeH:
Ha O/1: Aep= | U, rae | — cuna Toka B A, a U — HanpsbKkeHUe Ha BceM amnmaparte B B,
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Ha nepekauky: Apomp= AP W/ , rae Ap — nanenue gasnenus B H/m?, W — o6beMHast CKOPOCTh
B M>/gac, a M|p — KIIJI Hacoca.

1.2. OmpenenuTs MHUHUMAIBHYIO JAJMHY KaHajga OOECCONMBAaHUS 3JEKTPOIMAIN3aTopa, Ha
KOTOPOM JIOCTHTaeTCs CTereHb ooecconuBanus S0 %, ecnu:

° yucia nepenoca = 0,98;
o MexmeMOpaHHoe paccrosiHue = 0,45 mvm;
. CKOpPOCTh T€UEHHS pacTBopa 3,2 cM/c;

CLII/ITaTb, 4TO B paCTBOPEC UMCCTCA TOJIbBKO HanHfI-XJ'Iop.

1.3. Jlan 3eKTpoAManu3HbIi anmnapar, coaepsxamuii 100 nmapHbIx Kamep.

MexmemOpanHoe paccTosiHue = 0,5 MM.

Jnuna xanana 60 cm.

Pazmep memOpansl 60 Ha 40 cm.

Onpenenuth MPOM3BOAUTEIBHOCTh — allapara, MpPH KOTOPOW CTENeHb 00ECCOTMBAHUS
nocturaercs paBHoit 60 %. HyxHo HaliTH CKOpOCTh pabOTHI ammnapara.

1.4. TpeOyercs cipoeKTUPOBAThH ANEKTPOAUATIM3HBIN ammapar, KoTopblii Ob1 o0ecnieunBan 80%
o0eccoMBaHus pacTBOPA XJIOPUIA HATPHSL.

Pa3mep memOpan 60 Ha 40.

Paccrostnue mexay memOpanamu = 0,4 MMm.

Anmapat 10KeH MMETh NPOM3BOIUTENBHOCTD 2 Mo/4ac.

Haittn yucno napHeIX Kamep B anmapare.

1.5. TpeOyercs cipoeKTUPOBATh ANEKTPOAUAIU3HBIN anmapar, KoTopblii 0b1 obecnieunBai 80%
obecconMBaHus pacTBOpa XJOpuaa HaTpus. MI3BECTHO, YTO MPH CKOPOCTH TEUCHHS KUIKOCTH
2 cM/c Ha KaxbpIx 10 cM IMHBI KaHaa KOHILIEHTpanus yobiBaeT Ha 20%.

Iupuna memOpan 40 cm.

Paccrosnue mexny memopanamu = 0,4 MM.

Anmapat 10JKeH MMeTh IPOU3BOIUTENBHOCTH 2 Mo/Jac.

Haiitn nnunay kanana 06eccoMBaHUs U YUCIIO MApHBIX KaMep B amnmapare.

3a4eTHO-IK3aMeHAIMOHHBIE MATEPUAIBI 1JIsl MPOMEKYTOUYHOI aTTecTAlUU (324€T)
Cnucok 6onpocoe 011 no020moeKu K 3auemy
K 3aquy I[OH}’CKaIOTCH CTy,HeHTI)I, BBIITOJIHUBIIIUEC BCEC KOHTpOJ'II)HI)IC 158 J'Ia60paTOpHI:I€
paloThI.
Bomnpoch k 3auety

1 Juddy3us B ycIOBUSX HATOKEHHOIO 3JIEKTpUYEcKOro mois. YpaBHeHue HepHcra-
IInanka.

2 BelpakeHne IUIOTHOCTHM TOTOKAa MOHOB 4E€pPE3 TIPAaJUEHT DIIEKTPOXUMHYECKOIO
NOTeHILIMaja. Y ClIOBHUE PABHOBECHS.

3 Onementsl THIIL. Ypasuenust Onsarepa.

4 Vpasuenust Kenem-Kauansckoro. @opmynupoBka M (U3HUECKUH CMBICI TOTOKOB,
JBIDKYIIUX CHIT U KOA((DUIIMEHTOB MEepeHoca.

5 VpaBuenus Kenem-Kauanbckoro. BbIBoJ JIMHEHHBIX 3aKOHOB mnepeHoca Puka, Oma u
Hapcu.

6 Vpasuenust Kenem-Kauansckoro. MHorooGpasue sBIEHHI nepeHoca B MEMOpaHHBIX
CUCTEMAX.

7 bapomemOpanHble mpolecchl. YpaBHEHHS IepeHOoca, BBITEKAIOIIME U3 YpaBHEHUH
Kenem-Kauannckoro.

8 Knaccudukanmst 6apomeMOpaHHBIX TPOIECCOB. MexaHuU3M pasjiefieHdss B 0OpaTHOM
0ocMOCe U B IpYTUX 0apoMeMOpaHHBIX MTPOLECCaX.

9 [TapameTpsl, ompenensionMe KauecTBO paszfesieHns B OapomMeMOpaHHBIX Ipoleccax
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(paxrop 3anepxKu, KOAPPHUIUEHT SKCTPAKINN). Y paBHEHU OanaHca.

10 MareMatnueckoe omMcaHue 0CMoca U 0OpaTHOTO OCMOca.

11 3aBuCcUMOCTH (aKTOpa 3aaepkKu R oT maBieHust B 00paTHOM OCMOCE.

12 duddy3monHsie mpomecchl B TeMmoauanuszarope. Pacuer 1uiomaau  MeMOpaHBI,
HEOO0XOUMOM ISl OJJHOTO CEaHCa OUYMCTKHU KPOBH.

13  Pacuder 0OpaTHOOCMOTHYECKOIO Mpolecca 00ecCoTMBaHUs MOPCKOM BOIBI.

14 DnextpomeMOpaHHbIe Mpouecchl. CxeMa 3JIeKTPOIuaIN3a.

15 Dnexrpoaunanuz. YpaBHeHHs nepeHoca (ypaBHeHHe nepeHoca noHos Kegem-Kauanbsckoro.
VYpaBuenue Hepucra-Ilnanka. BeiBog n3 ypaBHeHuih Onsarepa. CBsi3b ¢ ypaBHEHUSIMU
Kenem-Kauanbckoro.)

16  Opmnomepnas mojaens DJ1. KoHIleHTpallnoHHAs MOJSIPU3AINS [TPH SICKTPOAHATN3E.

17  Pacuer ckauka moTeHIMala B MEMOpPaHHOH CHCTEME.

18 KouBektuBHas auddys3us npu saekTponuanuse. IBymepnas mozaens. PopmynupoBKa
3aJ1auH.

19  JIBymepnasi koHBeKTHBHO-IU( G y3uonHas moaens /1. [IpeoOpasoBanne ypaBHEHUH.

20 BoBonx ypaBHeHHsS KOHBEKTUBHOW Iu((y3un B YACTHBIX MPOU3BOJAHBIX. YpaBHEHHE
Hepncra-Ilnanka u ypaBHeHHe MaTepuaabHOro OanaHca.

21  JIByMepHas KOHBeKTUBHO-TUdy3nonHas moaens J/1. 'panuynbie ycaoBusl.

22 ]IBymepHas KOHBEKTHBHO-mub¢y3nonHas wmoaens /. Ilepexom x Oe3pa3mMepHBIM
MEPEMEHHBIM.

23  JIBymepHas KOHBeKTHBHO-Iu(pdy3nonHas moaens D/]. Pemenne kpaeBoii 3anaun.

24  PacmpeneneHue KOHLEHTpallMd Y IUIOTHOCTH Toka B DJI.  Bonbrammnepnas
XapaKTEPUCTHKA.

25 KouBektuHo-auddy3uonnas monenb I/1. [lpenenbubiit Tok u AudGy3nOHHBIHN CIOM.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
Kpurtepun oneHnBanus pe3yJbTaTOB YCTHOIO ONPoOCa

OueHka «omau4Ho» CTaBUTCS, €CIU CTYJEHT IOJIHO M3JlaraeT maTepuain (OTBeYaeT Ha
BOIPOC), J1aeT NPAaBUIIBHOE OIpEJe/IeHNe OCHOBHBIX MOHATUH; OOHapyXUBaeT MOHUMaHUeE
MaTepuaia, MOXEeT 00OCHOBaTb CBOM CYKIEHUS, NPUMEHUTh 3HAHUS Ha NPAKTHKE, MPUBECTH
HEOOXO/AUMBIE MpPHUMEPHl HE TOJBKO M3 y4eOHHMKA, HO MU CaMOCTOSTEIbHO COCTaBJIECHHBIE;
U3JIaraeT Marepuall IMOCJEOBATEIbHO M MPAaBUIBHO C TOYKU 3PEHUS HOPM JIMTEPATYPHOTO
A3bIKA.

OneHka «xopouwto» CTaBUTCS, €CIU CTYJIEHT J1ae€T OTBET, YIOBJIETBOPSIOUINII TEM K€
TpeOOBaHUAM, YTO U JAJIS OLEHKU «OTIMYHO», HO JIOMyCKaeT 1—2 omMOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATEIBHOCTH U I3bIKOBOM O(DOPMIIEHUH U31araeMoro.

OneHka «yooenemeopumenvnoy CTABUTCS, €CIM CTYJCHT OOHApy)KHMBaeT 3HaHHUE U
MOHMMAaHNE OCHOBHBIX IOJIOKEHUH JaHHOW TEMBbI, HO W3JIaraeT MaTepHuall HEMOJIHO U JIOMYCKaeT
HETOYHOCTH B OMNpPEAEICHUU TMOHATUNH MM (OPMYIMPOBKE MPAaBUI; HE YMEET JIOCTATOYHO
IyOOKO U JI0Ka3aTelbHO OOOCHOBAaTh CBOU CYKJEHHUS U NPUBECTU CBOM NPUMEPHI; U3JIaraer
MaTepHall Helocae10BaTeIbHO U JOMyCKaeT OIMOKH B I3bIKOBOM 0(OPMIICHHH U3JIaraeMoro.

OneHka «HeydoenemeopumenbHo» CTABUTCS, €CIIU CTYJEHT OOHApYyXKHMBAeT HE3HAHUE
OonblIe YacTH COOTBETCTBYIOLIETO BOIpPOCA, JOMYycKaeT oOmHOKH B  (hopMyaupoBKe
onpeeNieHud U TPaBUJI, UCKAXKAIOIIME UX CMBICH, OECIOpSIOYHO U HEYBEPEHHO H3jaraeT
matepuan. OneHka «2» OTMEUYaeT TaKMe HENOCTaTKM B IIOATOTOBKE, KOTOPBIE SIBISIOTCSA
CEpbE3HBIM MPEMIATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO TOCTIEAYIOIINM MaTepHaJIOM.

Kpurtepun oneHuBanus pe3y/ibTAaTOB 3aHATHS C PellIeHHEM 3a/1a4
O1neHKka «omauyno» BBICTABISIETCS, €CIM CTYJCHT MMEET INIyOOKHe 3HaHHsA y4yeOHOro
Marepuaja 1o TeMe NPaKTUYEeCKOH paboThl, MOKa3bIBAaeT YCBOEHHE B3aMMOCBSI3M OCHOBHBIX
MOHSTHUN, UCHOJB3YEMBIX B pabOTe, CMOT OTBETUTh HA BCE YTOUHSAIOIINWE U JOIMOJHUTEIbHbIE
Bonpochl. CTyEHT AEMOHCTPUPYET 3HAHUS TEOPETHMUECKOrO M IPAKTHUECKOTO Marepuaja Io
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TEMe MPaKTHYECKOW pabOThI, ONpenesieT B3aWMOCBS3M MEXAY IOKa3aTelsIMU 3afadyd, NaéT
NPaBUIbHBIM aJIrOPUTM pEIIEHHs, ONpeAesieT MEXIUCUUIIMHAPHBIE CBA3M 10 YCJIOBHUIO
3aJaHMsL.

O1eHKa «xopouio» BBICTABIISIETCS, €CIIM CTYAEHT I0Ka3ajl 3HaHUE y4eOHOro MaTepuaa,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH ITOYTH ITOJIHO HA BCE 33JJaHHBIE JJOTIOJIHUTEIbHbBIE
U yTOouHstoIue Bonpockl. CTyIEHT AEMOHCTPUPYET 3HAHMS TEOPETHUYECKOrO U MPAKTUYECKOIO
Martepuaja MO0 TeMe NPAaKTUYECKOH paboThl, JOIMycKas HE3HAYUTEIbHBIE HETOYHOCTH MpHU
peLIeHUH 3ajay, UMesl HENOJHOE MOHMMAHUE MEXAUCLUILUIMHAPHBIX CBA3EH MU MPaBHILHOM
BbIOOpPE aNropuTMa pEeUICHUS 3aJaHUs.

OneHka «yooenemeopumenvHo) BHICTABISETCA, €CIUM CTYAEHT B LEJIOM OCBOMI
MaTepual IMPaKTHYECKOW pabOThl, OTBETUJ HE HA BCE YTOYHSIOMIME M JIOTOJIHUTEIbHBIC
Bonpockl. CTyIeHT 3aTpylaHseTcs C IpaBUIbHOM OLIEHKOM MNpenoXeHHOW 3anaud, AaéT
HETOJHBI OTBET, TPeOyIOIMH HaBOJSIIMX BOMPOCOB TpENojaBareisi, BbIOOp alropurMa
peLIeHMs 3aJa4l BO3MOXKEH IIPU HABOSIIMX BONPOCAX MPENoAaBaTels.

OueHka «Hey0061€meopumenvHo) BBICTABIAECTCA CTYIAEHTY, €CIM OH HMEEeT
CylIeCTBEHHbIE MPOOENbl B 3HAaHUSAX OCHOBHOIO Y4eOHOro MarepHaja MpakTHYECKOW padoThl,
KOTOPBII TIOJTHOCTBIO HE PACKPBUT COAECPIKaHUE BOPOCOB, HE CMOT OTBETHTH HA YTOUYHSIOIIUE U
JIONIOJIHUTENbHbIE BOMPOChl. CTyneHT JaéT HEBEpPHYK OLEHKY CHUTYallud, HENpaBHJIbHO
BbIOMpAET aJrOpPUTM JEUCTBUIA.

Kputepuu onenuBanus pe3yibTaToB KOHTPOJIbHBIX padoT

KonTtponsHast paboTa mpoBOAUTCS B MTUCBEMEHHOH Gopme.

OneHKa «OTJIMYHO» BBICTABISIETCS, €CIHU CTYASHT BBIMOJHUI paboTy 0e3 omuboK u
HEJIOYETOB, JIOMYCTHII HEe O0JIee OJJHOTO HEI0YETa.

OrneHKa «X0pOIIO», €CIIU CTY/IEHT BBIMOIHII paboTy MOJHOCTHIO, HO JOMYCTHII B HEH He
Oosee oHOM HETpyOOii OIIMOKH U OJTHOTO HEJ0UeTa, MU He 0oJiee IBYX HEJOUYETOB.

OneHka «yI0BJIETBOPHUTEIBHO», €CIM CTYICHT MPAaBWILHO BBIIIOJHWI HE MEHee
MOJIOBUHBI pabOTHI HITH JOMYCTHII HE O0Jiee IBYX TPyObIX OMIMOOK, WIH HE 0oJiee OJTHOM TpyOoit
¥ OJIHOM HerpyOoOi OIMOKK W OJHOTO HEAo4YeTa, WM He Ooliee JABYX-TPEX HErpyObIX OLIMOOK,
WIM OJHOW HerpyOoil OmMOKM U TpeX HEA0YETOB, WJIM NMPU OTCYTCTBHUM OIIMOOK, HO TpHU
HAJIMYUU YEThIpeX-MATH HEJOYETOB, IJIOXO 3HAET TEKCT MPOU3BENEHHs, JOMYCKAeT UCKAaKEHUE
(bakToB.

OneHKa «HeyAOBJETBOPUTEJIbHO», €CIM CTYAEHT JIOMyCTWI 4YHCIO OIIMOOK U
HEJIOYETOB, MPEBOCXOSIIEe HOPMY, IPU KOTOPOH MOXKeT OBITh BBICTAaBIIEHA OLIEHKA «3», WU
€CJIM MPAaBUWJIBHO BBITIOJIHNI MEHEE MOJIOBUHBI pabOTBHI.

Kpurepun onenuBanus 1adopaTtopHbix pador

«5» (OTIMYHO): BBHIMOJHEHBI BCE 3aJaHMsl JJabOpaTOpHON paboThl, CTYAEHT YeTKO U 0e3
OIIMOOK OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpOI1I0): BHIMOJIHEHBI BCE 3a/laHUs TaOOpaTOPHOM pabOTHI; CTYIEHT OTBETHUII HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (yIOBIETBOPHUTEIBbHO): BBINOJIHEHbI BCE 3aJaHus JabopaTOpHOM paboThl C
3aMEUYaHHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TeHO0): CTYIEHT HE BBHINOJHMUI WM BBIIOJHWI HENPaBUIbHO 33/JaHUS
nabopaTopHON palOTHI; CTYIEHT OTBETHJI HAa KOHTPOJbHBIE BONPOCHI C OMIMOKaMHM WM HE
OTBETUJI HAa KOHTPOJIbHBIE BOIPOCHI.

Kpurepun ouenku pedeparon
OrneHKa «OTJIMYHO» CTAaBUTCS, €CIU BBIOJHEHBI BCe TPeOOBAaHUS K HAMHCAHUIO W
3amuTe pedepara: obo3HadeHa mpobdiieMa W O00OCHOBaHA €€ aKTyaJdbHOCTh, CHETaH KPaTKUH
aHAIM3 Pa3NMUYHBIX TOYEK 3pPEHHUs Ha pacCMaTpPUBAEMYIO MPOOJeMy H JIOTUYHO H3JI0KEHa
coOCTBeHHAas IIO3U1IUA, C(bOpMy.TII/IpOBaHBI BBIBOJIbI, T€Ma pacCKpbITa ITOJHOCTBIO, BBIACPIKAH
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00BEM, COOMIOZCHBI TPeOOBaHUSI K BHEUIHEMY O(GOPMIICHHIO, JTaHbl MPaBUIbHBIC OTBETHI Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

OreHKa «XOpoOII0» CTaBUTCS, €CIM OCHOBHBIC TpeOoBaHMA K pedepary M ero 3amure
BBIIIOJIHEHBI, HO IPU 3TOM JONYLIEHbl HEAOYEThl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JIO)KEHUU MaTepuana; OTCYTCTBYET JIOTHYECKas IIOCJIEI0BAaTEIIbHOCTh B CYXKACHUSX; HeE
BbIIEp)KaH 00bEM pedepara; HMMEIOTCS YIyIIeHHs B O(GOpPMIIEHHWH; Ha JOIMOJHUTEIbHbBIE
BOIPOCHI IIPH 3aILUTE J1aHbl HEIIOJIHBIE OTBETHI.

OneHka «yA0BJIETBOPUTEIBHO» CTABUTCS, €CIIM UMEIOTCS CYLIECTBEHHbIE OTCTYILICHUS
oT TpeboBaHuil Kk pedepupoBanmio. B yacTHOCTH, TeMa OCBelIeHA JIUIIb YaCTHYHO; AOMYIICHbI
dakTryeckue omuOKU B COJAEp>KaHUU pedepara Ul MPHU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCHI;
BO BpEMs 3aLLUThl OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJIETBOPUTEJIBLHO» CTaBUTCS, €cClid TeMa pedepara HE PacKphITa,
oOHapy>KUBaeTCs CYIIECTBEHHOE HETIOHMMAaHUE MPOOJIeMBI, WK pedepaT He IPEICTaBIICH.

Kpurtepuu onieHKH npe3eHTanuu

O1eHKa «omauyuH0» BHICTABIISCTCS CTYJCHTY, €CIIH:
- IPE3CHTAIHS COOTBETCTBYET TEME CaMOCTOSTEIILHOM PaboOThI,
- 0(hOpMIICH TUTYJIBHBIN CIIAN]] C 3ar0JIOBKOM (TeMa, IeJIH, IJIaH U T.11.);
- copMyIMpPOBaHHAS TEMa SICHO M3JIOKEHA U CTPYKTYPHUPOBaHa;
- UCHOJB30BaHBI  rpaduueckue wm3o0paxenus (pororpadmu, KapTHHKH U T.IL.),
COOTBETCTBYIOIIUE TEMCE,
- BBIZCpPKAH CTWJIb, LIBETOBAas raMMa, HCIIOJIb30BaHa aHHMMAIUs, 3BYK; pabora odopmiieHa U
IPEI0CTaBIICHA B YCTAHOBIICHHBIN CPOK.

O1eHKa «xXopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:
- MIPE3CHTAIMSI COOTBETCTBYET TEME CaMOCTOSATEIBHON paboThl; 0OPMIICH THTYJIBHBIN CIIAMI C
3aroJI0BKOM (TeMma, 11T, TUIaH U T.I1.);
- copMyIMpPOBaHHAS TEMa SICHO M3JIOKEHA U CTPYKTYPHUPOBaHa;
- WCHOJB30BaHBI  Tpaduueckue wm3o0paxenus (pororpadmu, KapTHHKH U T.IL.),
COOTBETCTBYIOIIME TEME;
- paboTta odopMmIIeHa U TIPEAOCTABIICHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0o61emeopumenbHo» BbICTABISIETCS CTYACHTY, €ClIM paboTa He BBIIOJIHEHA
WIIH COJICPKHUT MaTepHall He IO BOTIPOCY.

Bo Bcex ocTanbHBIX cilydasx paboTa OLIEHUBACTCS Ha «yA0BJIETBOPUTEIBHO».

Kpurepun oneHkn no npomMeKyTo4Hoii arrecrannu B popme 3auéra

OueHKH «3aumeno» 3aciyXHUBAeT CTYACHT, OOHApPYXMBIIMI 3HaHWE OCHOBHOTO
MPOrpaMMHOTO MaTepuaja B 00bEMe, HEOOXOIUMOM JUIsl JajdbHEHIel yu€obl U mpeacTosen
paboTbl 1Mo mpodeccuu, CHPABISIOMUICS C BBIIOJHEHHEM 33JaHUN, TNPETyCMOTPEHHBIX
IIPOrpaMMoOi, 3HAaKOMBIM C OCHOBHOW JIMTEPAaTypod, PEKOMEHAOBaHHOW mporpammon. Kak
IIPaBWJIO, OLIEHKA «3a4TEHO» BBICTABIAETCA CTYACHTAM, JONYCTUBIIMM IOIPEHIHOCTH
HENPUHLUIINAIBHOIO XapaKTepa B OTBETE Ha 3a4eTe U MPU BBINOIHEHNUHN 3aJJaHUil;

O1eHKa «He 3aumeno) BBICTABISECTCS CTYACHTY, OOHApY)KUBLIEMY MPOOENbl B 3HAHUAX
OCHOBHOTO IPOrpaMMHOr0 Marepuayia, JOMYCTUBIIEMY NPUHIUNHUAIbHBIE OLIMOKH B
BBINIOJTHEHUM NPEAYCMOTPEHHBIX IporpaMMoil 3aganuii. Kak mpaBumiio, olieHKa «HE 3a4TEHO»
CTaBUTCSl CTyJEHTaM, KOTOpble HE MOTyT MPOAOKUTH OOy4YeHHE WJIM HPUCTYNUTh K
npoeCCUOHATIBHON JIeATEbHOCTH 10 OKOHYAHMM By3a O3 JOMOJHMUTENbHBIX 3aHATHHA IO
COOTBETCTBYIOLIEH TUCIUIIIIUHE.

OHCHO'—IHBIe cpeacrtBa i HHBAJIMAOB W JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTIAMU
300POBbA BBI6I/IpaIOTC${ C YUYCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(i)I/BI/I‘-ICCKI/IX 0COOEHHOCTEH.

— Ipu H€O6XO)II/IMOCTI/I HHBaJIWJaM M JiMOaM C OIpaHUYC€HHBIMHU BO3MOXHOCTSIMU
300POBbsI MPEAOCTABIISACTCS JOMOJHUTEIBHOE BPEMS UL IOATOTOBKHU OTBETA HA 3a4CTE,
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— P MPOBEICHUU MPOIIETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS HHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPHBACTCSI UCTIONB30BAHUE TEXHUYCCKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

JJist U1 ¢ HapYIICHUSIME 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5 Ilepevenn yueOHOM JTUTEPATYPbI, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1 YueOnas qureparypa

1 Kynunos 1.B., Kyaunos B.A., Epemun A.B. MaTemarnueckoe MOJEIMPOBAHHE
TUAPOJUHAMUKN U TEIUIOOOMEHa B JBIDKyIIMXCA KuUAKOCTsAX. M.: Jlamb. 2015.
http://www.lanbook.com/books/element.php?pll_cid=64&pll id=1175

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

3 Mynnep M. Beenenue B MemOpaHHyto TexHoJoruio [ Tekcr]: [yue6Hoe nmocobue] /
M. Mynnep; nep. ¢ anri. A. FO. Anentsesa, I'. I1. Amnonsckoii; nox pen. B. I1. Iy0saru. - M.:
Mup, 1999. - 513 c.: un. - bubauorp. B konue ri. - ISBN 5030031146.

4 ManukoB, P.®. OcCHOBBI MaTeMaTH4YECKOrO0 MOJEIHPOBaHUS [DIIEKTPOHHBIN
pecypc]: yuebHoe mocobue / P.®d. ManukoB. — DnekTpoH. AaH. — Mocksa: ['opsuas auHwMs-
Tenexom, 2010. — 368 c. — Pexxum mocryma: https://e.lanbook.com/book/5169.

5.2 llepnoauueckas JuTepaTypa

1. Bassel nannsix komnanuu «Mcer Beroy http://dlib.eastview.com

2 Onexrponnas oudanoreka GREBENNIKON.RU https://grebennikon.ru/
3. Kypnan «MemOpaHbl 1 MEMOpaHHBIE TEXHOIOT M

4 Kypnan «Dduznueckas XuMHsD»

5.3 UHTepHeT-pecypchl, B TOM 4HCJIE COBpeMeHHble MNpodeccHoHaTbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (DBC):
DBC «FOPAWT» https://urait.ru/
9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3bC «BOOK.ruy» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
3bC «JIAHb» https://e.lanbook.com
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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
https://e.lanbook.com/book/5169
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccuonanbHbie 6a3bl JAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 XKypuanst uzgareascrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexrponnas 6udnaunoreka (HIb) http://www.elibrary.ru/

5 IToHOTEKCTOBEIE dPXHBbI BCAYHIUX 3alrraJHbIX Hay4HbIX KYPHAJIOB Ha
Poccuiickoit miatpopme Hayunsix xypHanoB HOMKOH http://archive.neicon.ru

6 HanmonaneHas snekTpoHHass OuOnuoreka (IOCTynm K DJIEKTPOHHOH OMOIMOTEKe
nuccepraumnii Poceuiickoit rocynapcreenHoi ouodnuoreku (PI'B) _https://rusneb.ru/

7 baza nmanapix CSD KeMOpwKCKOro IneHTpa KpHCTALIOrpadUyecKuX JTaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8 Springer Journals: https://link.springer.com/

9 Springer Journals Archive: https://link.springer.com/

10 Nature Journals: https://www.nature.com/

11 Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

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

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

14 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

15 "Jlexktopuym TB" http://www.lektorium.tv/

16 YuuBepcuterckas napopmaironnas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CHCTEMbI

KoncyabranT Ilmioc - cripaBovHas mpaBoBasi cucteMa (ZOCTYI IO JIOKaJIbHON CETH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypchl ¢cB0OOOIHOTO T0CTYMA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHCKas mareHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/

3 MunuctepcTBO Hayku M BbIciiero oOpa3oBanust Poccuiickoit ®exnepanuu
https://www.minobrnauki.gov.ru/;

4 denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5 Hudopmarmonnas cucrema "EauHOe OKHO JOCTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas xomtekuust 1udpoBeix 00pa3oBaTenbHBIX pecypcoB http://school-
collection.edu.ru/ .

7 Cnyx0a TeMaTHUECKHUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

8 Crosapu u sanmkiaoneanu http://dic.academic.ru/;

9 OG6pasoBarenbHblil mopran "Yuebda" http://www.ucheba.com/;

10 3axononpoekt "O06 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocs! u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBbIE 3JIEKTPOHHBbIe o0Opa3oBaTe/bHble M HMH(OPMAILHOHHBIE pecypchl

KyoI'y:

1 DONEeKTPOHHBIN KaTajor Hayunou O6ubIMoTEKN Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 DneKkTpoHHas o6ubnuoreka TPYyI0B YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3 Cpena MonympbHOTO TMHAMHYECKOTO oOydeHwus http://moodle.kubsu.ru

4 baza y4eOHBIX MJIaHOB, y4eOHO-METOJUYECKUX KOMIUIEKCOB, MYONUKAIMi U
koH(pepeHuui http://infoneeds.kubsu.ru/

5 bubnmoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMALMOHHBIX
o0OpasoBartenbHBIX TeXHONIOTHH http://mschool.kubsu.ru;

6 OnexTpoHHbIN apxuB JokymMeHTOB KyOI'Y _http://docspace.kubsu.ru/
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http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

7 DnexkTpoHHbIe 00pa30BaTeNbHbIE peCcypChl Kadeapbl HHPOPMALMOHHBIX CHCTEM H
TexHosioruii B oOpaszoBanum KyOI'Y u HayuHo-merommdeckoro >xypHaia "IIIKOJIBHBIE
I'OJBbI" http://icdau.kubsu.ru/

6 Meroauyeckne yKazaHusi A8 OOy4YAlOIIHXCA 10 OCBOCHHMIO JMCHUIIMHBI
(Mmomyuis)

VYcnemHoe OCBOGHHE AMCLMIUIMHBI TNPEANOIaraeT akTUBHOE, TBOPYECKOE Y4acTHe
CTYJCHTa IyT€M IUIAHOMEPHOW, MOBCEIHEBHOW paboOThl. M3ydeHue IUCIHUIUIMHBI CIETyeT
HAuuMHaTh C MpOpabOTKU paboueil mporpammsl, 0c000€ BHUMaHHE YAESS LEIIM M 3a/adaM,
CTPYKTYypE U COICPKaHUIO Kypca.

Nmeercs 2neKTpoHHAs BepCus JIEKLIMM 110 JaHHOW TUCLUILINHE.

OcHoBHOI (opMoOii 00y4yeHMsI CTYIEHTOB SBIISIETCS CaMOCTOsITeNbHas paboTa Haj
y4eOHBIM MaTEPUATIOM.

CamocrosarenbHas paboTa CTYyIEHTOB — 3TO YY€Has, Hay4yHO-UCCIEIOBaTEIbCKas M
0OLIECTBEHHO-3HAYMMasl JeATEIbHOCTh CTY/IEHTOB, HallpaBJICHHAs Ha pa3BUTHE KOMIIETEHLIUH,
KOTOpasi OCYIIECTBIsIeTCss 0e3 HEMOCPeACTBEHHOro YdacTHsl IpernojaBareis, XOoTi U
HAIpPAaBIIETCS UM.

IIponiecc wm3yueHuss aucHUIUIMHBL «MojenupoBaHue (QU3UKO-XUMHUYECKUX CUCTEM U
IIPOLIECCOBY COCTOMT U3 CIACAYIOUIUX JTAIOB:

1. IIpopaGoTka TEOpPETHYECKOIO MaTepuana II0 PEKOMEHJOBAHHOMY YYEOHMKY H
KOHCIIEKTaM JIEKIMH, NPEJOCTABICHHBIX IIPENOJABaTeleM B JJIEKTPOHHOM BHue. B ciywae
HEJOCTYIIHOCTH JIJaHHOT'O 1ocoOusi HEeoO0XOAMMO OOpaTUTbCS K CIHMCKY JIUTEpaTypshl,
IPUBEIEHHOTO B paboyeil mporpamme AucuMIUIMHBL «MojenrpoBaHue (U3NKO-XUMHUYECKHX
CUCTEM U ITPOLIECCOBY.

2. BrinosiHeHUE U 3a11UTa JIAOOPaTOPHBIX pabOT, MOATOTOBKA K ayJUTOPHBIM 3aHITUSIM U
BBINIOJIHEHUE 3aJlaHUN PAa3HOrO THUIIA U YPOBHS CIIOKHOCTH, MOATOTOBKA K JIHUCKYCCHOHHBIM
BOIIPOCaM, M3yY€HHUE OTIEJIbHBIX T€M (BOIPOCOB) AWUCLUMUIUIMHBI B COOTBETCTBUU C Y4€OHO-
TEMaTUYEeCKUM IIJIaHOM, ITOATOTOBKA U HaNMcaHue pedeparoB, TOKIAJ0B U IPYTUX MUCbMEHHbBIX
paboT, YCTHBIX COOOIIEHMM Ha 3aJaHHbIE TEMbl, BBIIOJHEHUE JOMAlIHUX 3aJaHUl
pa3sHOOOpa3HOro XapakTepa, MoAOOp M HU3YyYCHHE JIMTEPaTypHBIX HCTOYHMKOB; MpPOBEJECHHE
pacyeTroB W Jp.; BBINOJHEHUE WHAMBUAYAJIbHbIX 3aJaHUN, HANpPaBIECHHBIX Ha pPa3BUTHE Y
CTYACHTOB CaMOCTOSATEIbHOCTH U MHUIIUATHUBBI, TOJITOTOBKA K YYaCTHIO B KOH(PEPEHIHSX U Jp.

3. IloaroroBka M mpencTaBieHHE Iepes OJHOKYPCHHKAMM IPE3EeHTAlMil Ha 3aJaHHYIO
TEMY.

4. Cnaum 3a4era B yCTHOM WJIM MUCbMEHHOM (opMe (110 YCMOTPEHUIO MpernojaBaTes).

BX01HOHM KOHTPOJIb OCYIECTBIAETCS MPENOIaBaTEIEM B BUIE€ IPOBEPKU U aKTyaIu3alun
3HAHUM CTYJEHTOB II0 COOTBETCTBYIOIEH TEME.

BbIXOgHONW KOHTPOJb OCYILECTBISETCS IPENOAABATENEM IIPOBEPKOM KadecTBa H
MIOJIHOTHI BBITIOJIHEHUS 3aJaHUSl.

Ilpoyecc opzanuszayuu camocmoamenvhou padbomvl cmyoenma 6K104Uaem 6 ceos
cneoyrowue Imansl:

- TIOATOTOBUTEJBHBIN: ONpEACIECHUE IIeJIel, COCTaBJIEHHE IPOrpaMMbl, MOJArOTOBKA
METOINYECKOTO 0OCCIICUCHHS;

- OCHOBHOM: peanu3alusi MpOrpaMMBbl, HCIIOJIb30BaHHE MPUEMOB MOMCKAa MH(POpPMALUH,
YCBOEHHUA, NepepaboTKH, NpPUMEHEHUs, IepeAadyu 3HaHuM, QUKCUPOBAHUE PpE3YNIbTATOB,
caMOOpraHu3aIus rnpoiecca padoThl;

- 3aKJIFOYUTENBHBIA: OIIEHKA 3HAYMMOCTH M aHAIM3a pe3yJbTaTOB, UX CHCTEMAaTH3aLlHs,
olleHKa 3((EKTUBHOCTH MpPOrpaMMbl M TPUEMOB paboOThl, BBIBOABI O HAalpaBJICHUSIX
ONTUMU3ALMH TPYAA.

Dopmbl KOHMPOIA CAMOCHOAMENILHOU padompl — YCTHBINA onpoc, pedepar, AoKIa Ha
MPAKTUYECKHUX 3aHATHUSX, TECTUPOBAHME, BBINOJIHEHUE MPAKTUYECKUX 3a/laHuM, MyOJuKaluu B
HAy4YHBIX U3JaHMSIX.
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IIpy MOATOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu MNpeAbIAyLIed JEeKIUM W BOCCTAHOBUTb B MaMIATH pPaHee
W3Y4YEHHBIN MaTepHall;

2) Oeryio MPOCMOTPETh Marepuai MPEACTOSIICH JIEKIMU, C LENbI0 JYYIIEro YCBOCHHS
HOBOT'0 MaTepuaa,

3) caMOCTOSTENBEHO MPOPadOTaTh OTACIBHBIC (PPArMEHTHI TEMBbI IPOILION JICKIMH, ECIIH
3TO HEOOXOIUMO.

IIpy KOHCHEKTHMPOBAHMU JIEKLMOHHOIO MaTepuajla CTYJEHTaM HYKHO CTPEMUTHCS
KpPaTKo, CXEMAaTU4HO, MOCJIEIOBATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIC MOJIOKCHHS,
BBIBO/IbI, 00001IEHNs U (POPMYJIMPOBKH, HE MBITASICh 3allUCaTh BECh MPENOJaBaeMblii MaTepHa
CJIOBO B CJIOBO.

IIpu noAroTOBKE K 1a00paTOPHOMY 3aHITHUIO PEKOMEHIYETCs:

1) BHMMaTEIbHO HU3Y4YHTh MAaTEpPHAT IPEICTOSINEH pPaOdOTBl M COCTaBHUTH IUIAH €¢
BBINOJIHEHMYS,;

2) ynenuTh MOBBIIIEHHOE BHUMAaHHUE 3KCIIEPUMEHTAIBHBIM OCOOEHHOCTSIM MPEACTOSAIIEH
paboThI (MCIIONB3yEMBIM peaKTUBAM U 000PYJOBAHUIO, a TAKKE TEXHUKE paOOThI C HUMHU).

BoinonHATe snabopaTopHyl0 paboOTy HEOOXOJMMO AaKKypaTHO U IIOCJIEO0BATEIbHO,
OTpa’kasi BCE €€ OCHOBHbIE JTambl B JaOOopaTOpHOM »KypHane. [lng ychemHoil 3amuTsl
nabopaTopHOM pabOTBI HEOOXOAUMO TIIATEIBHO W3YYWUTh JIEKIIMOHHBIA H, €CIU 3TO
HE00X0/1MMO, JONOJHUTENbHbIN TEOPETUUECKUI MaTepual 1o TeMe paboThl, a TAKKE MPABUIBHO
3aMOJIHUTH JIA0OPATOPHBIA JKYpHAJ, CIENaB BCE HEOOXOMUMBIE PACUYETHl M CPOPMYIUPOBAB
BBIBO/IBI 110 MPO/JICJIAHHON padoTe.

Jlabopamopnule 3anamua — cocTaBHasi 4acTh y4eOHOTro Iporecca, rpymnmnosas dopma
y4eOHBIX 3aHATUH, HaNlpaBJIeHHAs HA PA3BUTUE CAMOCTOSTEILHOCTH yJallluxcs U NMpUoOpeTeHne
YMEHMM M HaBBIKOB, MO3BOJISIOLIAS IMPUBUTH MPAKTUUYECKHE HABBIKM U CAMOCTOSTEIbHOU
paboThl C HAYYHOH JUTEPaTypol, pa3BUTh NPOPECCUOHANBHYIO KOMIIETEHTHOCTb, IPOBEPUTH HA
IIPAKTHKE TOJyYEHHbIE TEOPETUUECKNE 3HAHNUS.

ITockonbKy aKTUBHOCTh CTYAEHTa Ha JIaOOPAaTOPHBIX 3aHATUAX SBIAETCS MPEIMETOM
BHYTPUCEMECTPOBOTO KOHTPOJISI €ro MPOJBHKEHUS B OCBOCHHU Kypca, MOATOTOBKA K TaKUM
3aHATUAM TPeOyeT OT CTy/I€HTa OTBETCTBEHHOI'O OTHOIIECHHUS.

[Ipy mOArOoTOBKE K 3aHATHUIO CTYAEHTHl B IEPBYI0 OYEpPEIb JIOJDKHBI HCIOJIB30BaTh
MaTepuai JEKUUH U COOTBETCTBYIOIUX JIMTEPATYPHBIX MCTOUYHUKOB. CaMOKOHTPOJb KauyecTBa
MOJTOTOBKU K KaKJOMY 3aHSTHIO CTYJEHThI OCYIIECTBISAIOT, IPOBEPSISl CBOU 3HAHUSA U OTBEYas
Ha BOIPOCHI JIJIsl CAMOIIPOBEPKH 110 COOTBETCTBYIOILIEHN TEME.

TunoBo# miiax 1a00paTOPHBIX 3aHATHI:

1. 3noxeHne npenoaaBaTeaeM TEMbI 3aHATHS, €To eI U 3a1ad.

2. Beiaua mpenoiaparenieM 3a/laHusl CTyJeHTaM (BOTIPOCOB), HEOOXOIUMbIE TTOSICHEHUSI.

3. BeimosnHeHue 3a1aHusl cTyJeHTaMu 1oJ HaOmoaeHreM npernojaaBaTens. OO0cyxieHue
pe3ynbTaroB. Pe3tome nmpenogaBarers.

4. Ob11ee Mo/IBEACHNE UTOTOB 3aHATHS IPENOoIaBaTeIeM U BblJJaua JTOMAIIHET0 3a/1aHusl.

Konmponvnaa padoma BBIONHIETCS KaXIbIM CTYJIEHTOM Ha OTJEJIbHBIX JIMCTKax. He
JIOMTYCKAETCSl UCIOJIb30BaHUE JIIOOBIX CpPEACTB KOMMYHUKAUUMU (HOYTOYKH, MOOWIbHBIE
TeeQOHBI C BBIXOJOM B HHTEPHET U TIp.

JlonmyckaeTcsl HCIOJIb30BaHHE pabouux TeTpajei, B KOTOPBIX 3aKOHCIEKTUPOBAHbI
Haubosee BaXXHbIE C TOYKM 3PEHUS KaXJIOT0 M3 CTYIEHTOB MOMEHTHI, BBIJEJIECHHbIE MpU
CaMOCTOSITENIbHON POPabOTKE KKI0U U3 TEM.

C uenbro KOHTPOJIS U MOJATOTOBKHU CTYACHTOB K U3yYEHHIO HOBOW TEMbI BHaYaJle KaXa0Tr0
3aHATHUS MPEIoIaBaTeNIeM MPOBOJUTCA UHIUBHIYaIbHbIN WM QPOHTANBHBINA ycmublil onpoc 1o
BBIMIOJTHEHHBIM 3aJJaHUSIM MPEAbIAYIIEH TEMBI.

Kpurepun oneHku:

— IPaBUJIBHOCTh OTBETA IO COJAEPKAHUIO 3a/1aHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep
OLIMOOK TPH OTBETE);
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— MIOJTHOTA M TIIyOMHA OTBeTa (YUYUTHIBACTCA KOJMYECTBO YCBOCHHBIX (DaKTOB, MOHATUN U
T.IL.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAETCS IOHMMAHUE U3JIaraéMoro Marepuaia);

— JIOTMKAa W3JO0XEHMs Marepuana (Yy4UTHIBAETCS YMEHHE CTPOUTh LEJIOCTHBIM,
MI0CJIEIOBATENbHBIN paccKas, TpaMOTHO MOJIb30BATHCS CIIEHUAIBHON TEPMUHOIOTHEH);

— PALMOHAJIBHOCTh MCIIOJIb30BAaHHBIX NPUEMOB U CIIOCOOOB pEIIEHUS IOCTABICHHOU
yueOHOl 3ajmaum  (YYUTHIBACTCS YMEHHME HCIIOJb30BaTh Hauboliee MPOTPECCUBHBIE U
3 exTUBHBIC CITOCOOBI JOCTHIKEHUS LIEITH);

— CBOEBPEMEHHOCTh M 3(P(GEKTUBHOCTH HCIIONB30BAaHMUS HATJLSAHBIX TMOCOOMH U
TEXHUYECKUX CpPEACTB IpU OTBeTe (YYUTHIBAETCA TIPAaMOTHO M C IIOJb30H IPUMEHATH
HArJSIIHOCTD M IEMOHCTPAIIMOHHBIN OIBIT IIPH YCTHOM OTBETE);

— UCII0JIb30BaHKE JOIOIHUTEIBHOr0 MaTepuaia (00s3aTenbHOe yCIOBHE);

— paIMOHAIBHOCTh MCIOJIb30BAHUSI BPEMEHH, OTBEIEHHOIO Ha 3a7aHue (He omolpsercs
3aTSHYTOCTb BBIMIOJHEHUS 3a/laHusl, YCTHOI'O OTBETa BO BPEMEHH, C YYETOM HMHIMBHUIYaJIbHbBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIIi OTBET CTyJIEHTa MIOJDKEH IPEICTaB/IATh COOOH CBSI3aHHOE, JIOIMUYECKU
[OCJIEZIOBATENbHOE COOOILIEHNE Ha 33JaHHYI0 TEMY, IOKa3blBaTh €ro YMEHHUE IPUMEHSTh
OIpeieNIeH s, IpaBuiia B KOHKPETHBIX CIIydasX.

Iloozomoexka peghepama u Ooknaoa no Hemy ¢ MYJAbMUMEOUNHOU npe3eHmauuell.
[IpeseHTanuu Ha 3aJaHHYI0 TE€MY BBINOJHAIOTCS B mporpamme Power Point. Ona nomxza
COCTOATh W3 5-8 cHailloB ®  coJepXaTb OCHOBHBIC OIpeneneHus, (akTnyeckui
WITIOCTPUPOBAHHBIN MaTepuall, BBIBOJIbI U CIIMCOK MCIIOJIb30BAaHHBIX HCTOYHHUKOB.

Marepuan mis pedepata HEOOXOAMMO HCKaThb B KHHUTAX, JKypHAJIaX W WHTEPHET-
UCTOYHHUKAX, OMYOJIMKOBAHHBIX B ITOCIEAHUE 3 TOA.

Jloxmnaa, COmpoOBOXKAAONINHN TPE3EHTAIMHU, JOJKEH 3aHUMATh 7-10 MUHYT.

W noxnan, W mpe3eHTalud IpelBapUTENIbHO IPHUCHUIAIOTCS IPENoJaBaTeio 110
AJIEKTPOHHOM ITOYTE HA IIPOBEPKY.

Pedepar — nucbmeHHas paboTa, coaepxalas KpaTKoe HU3JI0KEHHE CYLIIHOCTH Kakoro-
m100 BOIPOCa, TEMBI HA OCHOBE HECKOJBKHUX TEPBOWCTOYHHKOB, BBIMOJHSAEMAsl CTYIEHTOM B
TEUYEHUE JUIUTENBHOrO cpoka (okoso Mecsa). PedepaT nomkeH cojepkaTh OCHOBHBIE
(akTHUECKHE CBEJICHHS U BBIBOJIBI 10 PACCMaTPUBAaEMOMY BOIIPOCY.

Hoxnao (yctHoe cooOlieHue) 1o pedepary mnpeiactaBiseT co0oil kparkoe (5-7 MHUH)
U3JI0’)KEHUE CYTH BBINOJIHEHHON PabOThI, CONMPOBOXKJAIOILIEECS] KOMIBIOTEPHON Mpe3eHTalUEN.
IMocnenusas qomKHA BKIIIOYAThL He Ooiee 12-15 cnalinos.

CamocrosTenbHass padoTa Hapsly € ayAUTOPHOM INpEACTaBIsSeT OAHY W3 Ba)KHEHIIMX
¢dopm yuebHOro mporecca. CamocTosTeNbHAs paboTa — 3TO MJIaHUpyeMmasi paboTa CTYyJIEHTOB,
BBITOJIHSAEMAs 10 33/IaHHI0 U MPU METOAMYECKOM PYKOBOJICTBE MpernojaBaress, HO 0e3 ero
HernocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHass paboTa IpeJHa3Haue€Ha HE TOJBKO JUis
OBJIQ/ICHUS TIPEACTABICHHON TUCIHMITIMHOMN, HO U /Uil (HOPMUPOBAHHS HABBIKOB pabOTHI BOOOIIE,
B y4eOHOH, HayyHOH, MpOo(hecCHOHAIBHOW AEATENbHOCTH, CIIOCOOHOCTH NpPUHUMATh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSITEIIFHO PENIaTh BO3HHUKAIOIIUE MPOOJIEMBI, HAXOAUTh NPAaBUIIBHbIC
peLeHHs U T.1.

B oCBOCHMM MUCHMITIMHBI WHBAIMIAMA H JIMIIAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYNbTALlUH) —
JIOTIOJTHUTETIFHOE PAa3bsCHEHHE YYeOHOro Marepuana. MHIWBuayalbHBIE KOHCYJIBTAIUH TIO
IpEIMETy SBISIOTCS BaKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIMM HHAMBHUIYyAIHU3allUU OOY4YEeHUS U
YCTAaHOBJICHUIO BOCIUTATEIILHOIO KOHTAKTa MeEXAY TMpernojaaBareieM U o0ydaromuMmes
UHBAJIUIOM HJIH JTUIIOM C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMH 3JI0POBbSL.

7 MaTtepuajibHO-TEXHUYECKOe o0ecrnevyeHne mo Jucuunjianae (MoayJio)

HanmenoBanue CIICaJIbHBIX | OCHaIlIeHHOCTB CIICIIMAJIBHBIX HOMCHIGHI/Iﬁ | Hepeqem) JIMIICH3HUOHHOTI'O |
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KOHTPOJISI U TPOMEXKYTOYHOH
aTTeCTaluu
(aya. 105a, 332¢)

HOMEIIECHH OPOrpaMMHOI0 00€eCIICYEHUsI
VYuebuble ayauropuu aus | MeOenb: yueOHast MeOeb Microsoft Windows;
TIPOBEICHUS 3aHsTHH | TeXHUUECKHE CPEeICTBA O0YUCHNUS: Microsoft Office
JEKIMOHHOTO  THOa  (@yd. | 9KpaH, MPOEKTOp, KOMIIBIOTEP
332¢)

Vuebuple ayauropuu Uit | MeGenb: yuebHas Mebens Microsoft Windows;
TIPOBEICHUS 3aHsATHI | TeXHUUECKHE CPEeICTBA O0YUCHHUS: Microsoft Office
CEMHHAPCKOT0 THTA, | PKPaH, MPOEKTOP, KOMIBIOTEP COMSOL

TPYIIIOBBIX 5§ COMSOL Multiphysics
UHJIUBHIYAIBHBIX

KOHCYJIbTALIHH, TEKYLIEr0

VYueOHble aymuTopuu  JUIs
NpoBeJCHUs.  J1abopaTOpHBIX
pabor. JlabopaTopus

OpraHMYecKoil xXuMuu (aym.
105a)

Meobernb: yueObHas MeOenb

TexHu4eckue cpeacTBa 00yUEHHS:
NIEPEHOCHOE MYJIbTUMEAUIHOE 000pyIOBaHUE
(HOYTOYK, TIPOEKTOP), JTOCKa-3KpaH
YHUBEpCaJIbHAs, KOPOTKO(OKYCHBIH
WHTEPAKTHUBHBIM POSKTOP

Microsoft Windows;
Microsoft Office

VYuebusie aymutopun s | KypcoBas pabora He mpeaycMOTpeHa yueOHbIM ITaHOM
KypCOBOTO  TPOEKTHPOBAHUS
(BBIOTHEHUS KYPCOBBIX
pabor)
HJ'ISI CaMOCTOSITEIbHOH pa6OTBI o6yqa}omnxc;1 MMpEeayCMOTPCHBI IIOMCIICHHA,

YKOMILJIEKTOBAHHBIE CIEIUATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedyeHreM JOCTyIa B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENBHYIO CPEly YHHBEPCHUTETA.

HaumMmeHoBaHue noMeleHui
JUTSL CAMOCTOSATEIbHON PaboThI

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENbHOM PabOThI 00yYalONINXCs

[lepeueHb TMIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHS

o0y4aromuxcs
IMomemnenue st | MeGenb: yueOHast MeGelb Microsoft Windows;
CaMOCTOSITEIBHOMN pabotel | Kommiekt —cnenpanusupoBantoit  mebemu: | Microsoft Office

oOyuaromuxcs (YUTAIBHBIN 3a1
HayuHoti OnbmuoTexn)

KOMIIBIOTCPHBIC CTOJIBL

OO0opy/ioBaHHE: KOMIIBIOTEpHAsE TEXHUKA C
MOJIKITFOYEHUEM K nH(pOpMaINOHHO-
KOMMYHHUKAIIMOHHON cetn «UWHTepHET» U
JIOCTYIIOM B BJIEKTPOHHYIO HH(pOPMAIMOHHO-
o0pa3oBaTenbHYI0 Cpely 00pa3oBaTelbHOM
OpraHH3aIliy, BeO-KaMephl,
KOMMYHHUKAITHOHHOE obopynoBaHue,
obecrieunBaroniee JOCTYNl K CETH WHTEPHET
(mpoBoJHOE CcoOeqMHEHHE U OecIpPOBOJHOE
coequHenue 1o texuosoruu Wi-Fi)

ITomeenue ISt
CaMOCTOSATEIIBHOMI paboTs!
obOyuaromuxcs (aya. 140, 329c,
401c,)

Mebenb: yueOHast mebern
KommiekT — creruaan3supoBaHHON
KOMITBIOTEPHBIE CTOJIBI
OOopynoBaHue: KOMIBIOTEpHAs TEXHUKA C
TIOJIKJTIOYEHUEM K nH(pOpMannOHHO-
KOMMYHUKallMOHHOH cetn «VHTepHET» U
JIOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-
oOpa3oBaTenbHYI0 Ccpeny 00pa3oBaTesbHOM
OpraHu3aluy, BeO-KaMephl,
KOMMYHHUKAITUOHHOE obopynoBanue,
obecrieynBaroniee JOCTYH K CETH HHTEPHET
(mpoBomHOE coenaWHEHWE H OECHpPOBOIHOE
coequHenue 1o texuosorun Wi-Fi)

Meoeau:

Microsoft Windows;
Microsoft Office
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