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1 Lenn u 3aga4n U3y4eHus1 AUCHHUILIMHBI (MOLYJI51)

1.1 lleab ocBOEHUS TUCHUIJIMHBI (HOPMUPOBAHKE Y CTYICHTOB 3HAHUH O MaTEMaTHIECKUX
METOJaX MCCIeIOBaHNus  (DU3MKO-XMMUYECKHX TIPOIIECCOB, OCBOCHHME HEKOTOPBIX OCHOBHBIX
TIOIXO/I0B K MOJICIIUPOBAHHIO U TOJyYEHHE HABBIKOB PEIICHHUS 33/1a4 TIPOTHO3UPOBAHMS MOJJOOHBIX
MpOLIECCOB B TeXHOC(hepe.

1.2 3agauu AMCHMILIMHbBI

1. Jlate mpencraBieHME O MAaTEMATHYECKUX METOJAX MCCIEAOBaHUA NPUPOIHBIX
3aKOHOB, 0 MATEMaTUYECKOM MOJICITUPOBAHUU KaK TIEPBOM CTYIICHU CO3/IaHHS TCOPUHU B TOW HIIH
WHOM 00J1aCTH HAYKH.

2. CdopmupoBats 3HaHHS 00 OCHOBHBIX 3aKOHAX W BBIPAXKAIOIIUX YPAaBHEHUSAX B
00JIACTH MOJIEIMPOBAaHUS SIBIICHUA TIEpEHOCA, C IEJbI0 TMPOTHO3UPOBAHHS IPOIECCOB B
TexHochepe.

3. O6y‘II/ITB HCKOTOPBIM OCHOBHBLIM IOAXOAaM K MOJACIIMPOBAHUIO U IPUBUTH HABBIKH
peueHus 3a1a4 1o IMpOrHOo3npoOBaAHUTO @HBHKO'XHMH‘IGCKHX IMponeCcCoB.
4, HpI/IBI/ITL MPAKTUYICCKUC HABbIKU paGOTBI C KOMIIBIOTCPHBIMU IIpOrpaMMaMi JJId

TUMUYHBIX PU3UKO-XUMHUYECKHUX PACUETOB B TEXHOC]eEpE.

1.3 MecTro qucuuninHbl (MOAYJIsl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

Huctmmmaa «CHUCTEMHBIM aHaau3 W MOJCIMPOBAHHUE TIPOIIECCOB B TeXHOChepe»
OTHOCHUTCSI K JTUCLMIUIMHAM IO BbIOOpY 4YacTH, (JOpMUPYEMOH YyJacTHUKaMH 00pa3oBaTeIbHbBIX
otHowmieHuH, bnoka 1. ucuummuasr (Moaynu) ydyeOHoro miuana. B coorBercTBuM ¢ pabounm
y4eOHbIM IUJIAHOM JUCIMIUIMHA H3y4aeTcs Ha 4 Kypce mo o4Hoil (opme oOyuyenus. Bun
IIPOMEKYTOUHOM aTTECTAlluU: 3a4eT.

N3y4eHno QUCHMILIMHBI JOJDKHO IPEAIIECTBOBATh M3YYCHHME TAaKHUX IHUCLMUIUIAH, Kak
«Teopust ropenust u B3pbiBa» U «CHUCTEMBI 3aUTH THAPOCcdepsl U suTochepb». ducuumaa
ABIISIETCS TPEIIECTBYIOUICH NMpU M3ydyeHMH IucIMIUIMH: «Pecypco- um sHeprocOeperaromiye
IIPOMBILIEHHBIE TEXHOIOTUNY, « Y IIpaBlIeHHE TEXHOC(HEPHOIH 0€30MaCHOCTBION.

1.4 TlepeyeHb NIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs IO JAMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3y/JIbTaTAMH 0CBOCHHS 00pa30BaTe/IbHOH MPOrPaMMbl

W3yuenne paHHOW y4yeOHOM JUCHMIUIMHBI HAmpaBlIeHO Ha (OPMHUpPOBAHUE Y
o0yyaromuxcs CiaeIyromuX KOMIETEHIHN:

KO,H 1 HAMMCHOBAHUE MHAUKATOPA JOCTUKCHUA

P€3yJ'IBTaTI>I 06yqu1/I${ 10 JUCIHUITIINHE
KOMIICTCHIIU U

MK-3 Cnocoden ncnoiab30BaTh npodeccnoHaabHOe MPOrpaMMHoOe ofecredenue JUisl coopa, oOpadoTKH U
nepeaayn UHGOPMAIMU U COBPEMEHHBbIE CPEACTBA BBIYHCIUTEIbHONH TEXHUKH H HHPOPMAIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH JIJIsi MATEMATHY€ECKOI0 MO/IeJIMPOBaHHUsI IPOLIECCOB B TexHocdepe

HIIK-3.1.  Ucmome3yer  mpodeccrnoHanbHOE | 3HAET Mpo(ecCHOHaIbHOE MPOrpaMMHOE OOECIIeUeHHE IS
nporpaMMHoe — obecriedyeHue Uit cOopa, | cOopa, o0OpaboTkum W mepenaud  uHpOpMALUHU, U
oOpaboTkn W mepenaud  MHOOPMALMH W | COBPEMEHHBIE CPEICTBA BBIYUCIHUTENLHON TEXHUKH U

COBpEMEHHBIE cpencTBa BBIYHCITUTENHHON | WHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIIOTUH IS
TEXHUKH 1 MH()OPM aImIOHHO-KOMMYHHIKAIIMOHHBIE | MaTeMaTHIeCKOTO MOJIEITAPOBAHHUS, OCHOBHEIE
TEXHOJIOTHH VTS MAaTEeMaTHYECKOTO | TMPOrPaMMHEIC CPEIICTBA U OMUCAHUS (PU3UKO-XUMHYCSCKIX
MOJICTTUPOBAHMUS IIPOIIECCOB B TeXHOC(hEpe MPOIIeCCOB B TexHOcdepe, pasluyHble  HCTOYHUKH

uHpOpManMK  JAS  pelieHWs  3agad = B o0yacTH
MOJICTUPOBAaHUST  (U3UKO-XUMUYECKUX  MHPOLECCOB B
TexHoC(hepe

YMeer  OCYyIIECTBISTH MOWCK U HCIIOJIb30BaTh
npodeccHoHaTbHOE IPOrpaMMHOe obecrieueHue s coopa,
00paboTkn W mepenaun WHGOPMANWK, W COBPEMEHHBIC
CPEICTBAa BBIYUCIUTEIBHOU TEXHUKA U HHGPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJOTMU [yl MaTeMaTH4eCcKOro
MOJICTTUPOBAHUS MPOIECCOB B TexHOchepe, PHUMEHSITh
pe3yapTaThl  WHGOpMaTH3alMd B IpodeccH oHATbHOM




KOZ[ 1 HAMMCHOBAHUEC MHANKATOPA JOCTUKCHUA
KOMIICTCHIIU N

PeSyJ’IBTaTBI 06yqu1/1${ 10 JUCHHUIIIINHC

JIeITEIbHOCTH,
ypaBHEHHS IS

npodeccHoHaTbHbBIX
MaTeMaTHYECKY 0 MOJIETb

HCIIOJIB30BaTh

OCHOBHBIE  BBIPXAIOIIHE
MaTEMaTHYECKOTO
Pa3IMYHBIX (PU3UKO-XMMHUYECKUAX MPOIECCOB IS PElICHUS
3aj1a4,

MOOCINPOBaHUA

MIPOCKTUPOBATH

nepepaud  MHGOPMAIUU
BBIYKUCITUTEIHLHON

MOJCIINPOBaHUA

JACATCIIBHOCTH,

TEXHUKHU
KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH ST MaTeMaTHIECKOTO
B TexHochepe,
OCHOBHBIMH TOJXOJaMH K MOZIEIHPOBAHUIO (HU3HKO-
XUMHYECKAX TPOIIECCOB JIISI PEHICHUS TPAaKTUIECKUX 33139
B  HayYHO-WCCIENOBATEIbCKOH W
HAaBBIKAMU
MoJenel, pemIeHHs MaTeMaTHYecKHX 3a/ad, METOJaMH
MOCTPOCHUSI MAaTeMaTUYECKUX MOJielel THUIOBBIX 3aaady B
obnacTu GU3NKO-XMMHYECKHX MPOIECCOB B TEXHOC(hEpe

IPOIIECCOB

Bnageer, BHeapsieT u paspabaThiBaeT Npo¢)ecCHOHAIBHOE
nporpaMMHoe obecriedeHue sl cbopa, 00paboTKM W
COBpPEMEHHBIE
n

IpohecCHOHATBHON
CO3/1aHUs

cpencraa
nH(popManoHHO-

BJIaJgccT

MaT€MaTU4YCCKUX

2. CTpyKTYpa M coiepkaHue AU CHUIIHHbI

2.1 Pacnipenesienne TpPyA0EMKOCTH U CHHUIIMHBI IO BUAAM padoT

O6mas TpymoéMKOCTh TUCIMIUIMHBI cocTaBisieT 3 3adeTHbIx exuuui (108 wacos), ux

pacnpeaciIiCHUC 110 BUIaM pa60T MMpEACTaBJICHO B Ta6m/1ue.

Biet pador Bcero ®Dopma 00ydeHus
4acoB OYHasi
7 cemecTp
(Jacer)

KonTakTHas pa6oTa, B TOM 4ncie: 72,2 72,2
AyIuTopHbIe 3aHATHSA (BCEro): 68 68
3aHATHS JIEKIIMOHHOTO THUIIA 34 34
11a00paTOpHBIE 3aHATHS 34 34
HNnasi koHTaKTHAasA padora:
Konrpons camocrositenbHoii pabotsl (KCP) 4 4
ITpomexyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTe1bHasi padoTa, B TOM 4Hce: 35,8 35,8
Pemrenue 3anau 10 10
CaMoOCTOsITeIbHOE UW3YyYCHHE pa3JIelioB, CaMOMOATOTOBKa (MpopaboTka u
MOBTOPCHHE JICKIIMOHHOTO MaTepuala W Marepuaia YYeOHHKOB M y4eOHBIX 10,8 10,8
0CO0OMit, MOATOTOBKA K JTA00OPATOPHBIM 3aHSTUSIM, KOJUIOKBHUYMaM H T.J1.)
IToaroroBka K TeKylieMy KOHTP OO 15 15
Kontpoisb:
[oaroroBka Kk 3k3aMeHy - -
OO0mas TPyI0eMKOCTh gac. 108 108

B TOM 4YMcCJie KOHTAKTHas padora 72,2 72,2

3a4. en 3 3

2.2 ConepskaHue QM CHUANIINHbBI

Pacnpenencare BUI0B yueOHOM pabOTHI U UX TPYAOEMKOCTH IO pa3jesiaM JUCIIUILIHHBL.
Paznensl (TeMbl) TUCIUMIUIMHBI, U3ydaemblie B 7 cemectpe (ounas gpopma obyuenus)




KonmuecTBo yacoB
BHeayauT
Ne HanmMenoanue pa3nenos (Tem) AymaropHaz opgaﬂ
Bcero pabora
paboTta
J 113 JIP CPC
1 MaremaTtryeckoe MOICITUPOBAHNE KaK METOI HAY YHOTO 21 7 - 7 7
HCCIICIOBAHUSL.
2 HepaBHoBecHas TepmoanHamuka. YpasHenus OH3arepa u Kegem- 21 7 - 7 7
Kauansckoro.
3 BriBoa MUHEWHBIX 3aKOHOB U3 ypaBHeHn OH3arepa u Kenem- 21 7 - 7 7
Kauansckoro.
4 |JIuneiinble 3akoHbI nepeHoca (3akonsl Oma, Puka, lapcu, Pypee). | 22 7 - 7 8
5 MozenupoBaH#e IPOLECCOB MEPEHOCa C TOMOLIBIO U3BECTHBIX 188 | 6 - 6 6,8
MIPOTPAMMHBIX TIPOIAYKTOB.
HTOI'O no pazoenam oucyuniunol 103,8| 34 - 34 35,8
KonTtpons camoctositensHo# padoTsl (KCP) 4 - - - -
ITpomexyTtounas arrecranus (MKP) 0,2 - - - -
[oaroroBka K 3K3aMeHy - - - - -
OO011as TPyA0EMKOCTb M0 JUCIUILTHHE 108 - - - -
[Tpumeuanue: JI — nexuun, [13 — npaktudeckue 3anatus / ceMunapsl, JIP — naGopaTtopHsle
3anrsTusi, CPC — camocrosTensHas pabota CTyJeHTa.
2.3 Conepixanue pa3aesioB (TeM) TUCHHUIIHHBI
2.3.1 3anATHSA JEKIMOHHOIO THIIA
Ne HaumenoBanue paznena Conepanue pasziena (Tembr) dopma TeKy1Iero
(TemMpr) KOHTPOJIS
1 2 3 4
1 |Maremarnueckoe [MonsiTus: MaTeMaTHKa, MaTeMaTHdeckoe Mojienuposanue, (BO
MOJICTUPOBAHNE KAK METO/I [IHMCIICHHBIN aHAIN3, aHATUTHICCKOE HCCICIOBAHNUE, TCOPHSI.
Hay4YHOTO HUCCIIEIOBAHMS MeTo/bl YHCIEHHOT0 MOJISITMPOBAHHUS
2  |HepaBHoBecHas Knaccuveckasi TepMOAMHAMUKA U TEPMOANHAMHKA YO
TEPMOIMHAMUKA. HEpaBHOBECHBIX MporieccoB. OOOCHOBaHNE ypaBHCHHHA
VYpasuenus OH3arepa u Omnzarepa, cxema BbIBoJIa ypaBHeHU# Keaem-Kauansckoro.
Kenem-Kagansckoro ConpsihkeHue SBICHHN IepeHOca B MEMOPAHHBIX CHCTEMaxX
3  |BbIBoJ TMHEHHBIX 3aKOHOB  (BBIBOJ MHEIHBIX 3ak0HOB OMa, ®uka, [lapcu, dypre u3 BO
n3 ypaBHeHui On3arepan  |ypaBHeHui On3zarepa u Kegem-Kauansckoro
Kenem-Kauangsckoro
4  |JluHeitHbIC 3aKOHBI Pacuer ckopocTeil npocTeHuX HEPaBHOBECHBIX IIPOLECCOB, |K
nepenoca (3akoHsl OMa, ncnosab3ys 3akoHel OMa, @uka, apcu, @ypbe
®duxa, Japcu, Pypne)
5 |MonenupoBanue npoieccoB |M3ydeHne NpUHIKIIOB paboOThI IPOrPaMMHBIX ITPoAyKToB:  |P3, K

NIEPEHOCA € TIOMOUIBIO
M3BECTHBIX IPOrPaMMHBIX
IPOAYKTOB

«MuxkporereporeHHas MoaeNnb» U «Dn/lnam»

2.3.2 3aHATHS CEMHHAPCKOro THNA (MPAaKTHYeCKUe / CeMHHAPCKHE 3aHSTHsI/
JiabopaTopHbIie padoThI)

Jlaboparopubie pabOThI

o HaumenoBanue pazaena TemarHka sansTHit/paGoT ®dopma TeKyLIero
(Tempr) KOHTPOJIS
1 2 3 4

1 |Maremarudeckoe Mertonpl YUCTIEHHOTO MOIeIHpoBanus. Vcnonp3oBanue JIP
MOJIETIPOBaHUE KaK METO  |4MCIEHHOI0 aHaJi3a JUId PeIIeHus 3a1ay
HAY4YHOT'O UCCIIEOBaHMUS

2 |HepaBHOBecHas CornpsbkeHue Cuil M IOTOKOB, ypaBHeHus: OH3arepa. JIP
TepMoauHamMuKka. YpasHenus |YpasHeHus Kenem-Kavanbckoro u nmpaktuyeckue
Omnzarepa u Kenem- KOX(QHIIUCHTHI ITepeHoca
Kauanbckoro




3 |BoeiBox nMHEHHBIX 3akOHOB | BhIBoAMHEHHBIX 3akoHOB OMa, ®uka, lapcu, Oypbe u3 JIP
u3 ypaBHeHuit On3arepau  |ypaBHeHuil OH3arepa u Kenem-Kagansckoro
Kenem-Kauanbsckoro

4  |JluneiiHble 3aKOHKI epeHoca |PacueT ckopoctu auddy3un U 3MEKTPOMHUTPAITHOHHOTO JIP
(3akonbl Oma, duka, lapcu, |mepeHoca uepe3 memOpaHnbl. Pacuer ckopocTn
Dypse) 9JIEKTPOAUATIN3A

5 |MopgenupoBanue npoueccoB |OcBoeHHE IPOrPaMMHBIX IPOIYKTOB: JIP
MepeHoca ¢ MOMOIIbIO «Mukporereporentas Moaensy u «An/luam». [Iposeaenne
M3BECTHBIX IPOTPAaMMHBIX  [pacueToB 3JIEKTPOIPOBOIHOCTH, KO3 dHIIHEHTa
MIPOAYKTOB T Py3nOHHON TPOHNUIIAEMOCTH U YHCEII IIepeHoca,

MOCTPOCHNE KOHIEHTPALMOHHBIX MPOoQHiIeh

Pemenwne 3amau (P3), yctaeiit onpoc (YO), «onum-onpoc» (BO), konTponbHas pabota
(KP), 3ammra naboparopnoit padbotsi (JIP).

[Tpu

U3Y4YECHUHU

IUCUUIUTMHBL ~ MOTYT TPUMEHATHCA  DJIEKTPOHHOE  OOydeHue,

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TexHOIoruu B cooTBeTcTBUU ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (MIPOeKTOB)
KypcoBbie paboTsl HE TTPeAyCMOTPEHBI YICOHBIM TIJIAHOM.

2.4 TlepevyeHb y4eOHO-METOANYECKOro O0ecnevYeHUus I CAMOCTOATEIbHOH PadoThI
00y4yamuxcs no JUCIUILINHE (MOIYJIIO0)

No Bux CPC [lepedens yueOHO-METOANIECKOTO 00ECTICUEHHUS TUCIUIUIUHEI 110 BBITIOITHEHUIO
- CaMOCTOSTENHFHOM paboTHI
1 2 3
1 |PemeHue 3aga4 Tpudonos K. M. ®uznko-xuMugecKue Mporecch B TeXHOchepe: YIeOHUK s
2  |CamocrostenbHOE crynenros By3oB / K. U. Tpudonos, B. A. leBucunos. - M.: THOPA-M: ®OPYM,
M3y4YeHHUE Pa3/IeNoB, 2007.-239 c.
CaMOIIOJITOTOBKA
(mpopaGoTKa u MaremaTraeckoe MOAEIHPOBAHNE SKOIOTHIESCKIX IIPOIECCOB PACIIPOCTPAHEHHS
HOBTOpEHHE 3arps3HAIONINX BEHISCTB: yaeOHOEe mocoOue i CTyIeHToB By30B / B. A. babemniko,
N ——— A. B. ITaBnora, O. M. babemko, O. B. EBnokumoBa; M-Bo 00pa3oBaHus 1 HAYKH
MarepHana u Poc. ®eneparun; Kybanckuii roc. yH-T. - KpacHonap: [KyOanckuit
MAaTepHATA YIEOHIKOB rocyaapcTBeHHbIN yHuBepcuret], 2009. - 138 c.
H yueGHBIX TOcoGHiA Meroanyeckne yKa3aHust K CaMOCTOSTEILHOM paboTe CTyIEHTOB.
b v v
TBEPIKICHBI K i pusnyeckoit XMMUH, TPOTOK o170111.05.2017 1.
HTOAFOTOBKA K YTBepxae adenpoit pusHIecKo , mpotokon Ne 17 o 05.2017
TOPHBIM o .
naboparop Meronndeckne peKOMEHIANN K OpTaHU3alliy ayAUTOPHON M BHEAy AU TOPHOI
3aHATHSIM .
KOJ‘[J‘IOKBI/I’yMaM HTA) (camocCTOsITENBHOI ) pa0OTHI CTYJIEHTOB: MeToar4Yeckue ykaszanus / coct. T.I1.
—— Cropoxenko, T.B. [Tounnok, A.B., becnanos, H.B. Jlo3a. — Kpacronap: KyGanckuit
3 |IloproroBka K 2018, 89
Texymemy kontpomo | 0% YHT 87 ¢

Y4eOHO-MeTOIMUeCKHEe MaTepuaibl JIsl CaMOCTOSTENbHOM pPaboThl OOydarolmMXCs M3
YHCJIa MHBAIHMIOB M JIMI C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocraBisroTcs
B (hopMax, alanTHPOBAHHBIX K O'PAHUYEHHSIM X 3JI0POBbSI U BOCIIPUATHS HH(POPMAITHH:

Jist v ¢ HapyIIeHUsIMU 3pEHUS:

— B IIeYaTHOH (popMe yBEeTHMUEHHBIM MIPU(TOM,

— B (hOpMeE AIIEKTPOHHOTO JOKYMEHTA.

Jlis v ¢ HapyIeHUsIMU CITyXa:

— B IIeyaTHOH (opme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.

Jlnist vnn ¢ HapyIeHUsIMU OMTOPHO-/IBUTaTEIHHOTO arnmapara:

— B IIeyaTHOH (opme,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JlaHHBI TIEpedeHb MOXET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.



3 OoOpa3oBaTeibHble TEXHOJOIMH, NPHMEHsieMble NPH OCBOCHMH IUCHMIIJIHHBI
(Monmy.Jist)

B Xxome w3ydeHHWs [AMCHMIUIMHBI TPEIYCMOTPEHO HCIIOJIb30BaHUE  CIETYIOLINX
00pa3oBaTEeNbHBIX TEXHOJOTHHA: JIEKIMH, JabOpaTOpHBIE 3aHATHSA, NpPOOIEeMHOE OOydeHue,
MOJIyJIbHAsl TEXHOJIOTHS, MOATOTOBKA MHUCHMEHHBIX AHAJIUTHUYECKUX DPAabOT, CaMOCTOsITeIbHAs
paboTa CTyJCHTOB.

KoMneTeHTHOCTHBIN TOAXO0 B paMKax IMPeroJaBaHus AUCIHHUIUIMHBI peau3yercss B
UCTOJIb30BAHUU HMHTEPAKTUBHBIX TEXHOJOIMH M AaKTHBHBIX METOAOB (IIPOEKTHBIX METOJUK,
MO3rOBOr0 INTypMa, pa3dopa KOHKPETHBIX CHUTyalld, aHajlu3a MeJarormyeckux 3ajad,
MeAarornyeckoro 3KCIepUMeHTa, UHbIX (POpPM) B COUETAaHUH C BHEAYAUTOPHOU pabOTOM.

NupopMalMOHHbIE  TEXHOJOTHH, TNPUMEHAEMble TNpPU H3YYEHUH  JAUCLUIUTUHBL:
UCMOJIb30BAaHUE  MH()OPMALMOHHBIX  PECYpPCOB,  JAOCTYHNHBIX B  HMH(OPMAIMOHHO-
TEJIEKOMMYHHMKAMOHHOU ceTH IHTepHeT.

AnantuBHble 00pa30BaTeIbHbIE TEXHOJIOTHH, TPUMEHSIEMbIE IPU U3YUYCHUN JUCHUIUINHBI
— JUIA JUI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBSl TPEAYCMOTPEHA OpTraHMU3aLUs
KOHCYJIbTALIUH C UCIIOJb30BAHUEM 3JIEKTPOHHOM MOYTHL.

B Xome wu3ydeHMs [AUCHMIUIMHBI IPEIyCMOTPEHO HCIOJIb30BAHUE  CIIELYOLIMX
00pa3oBaTEeNbHBIX TEXHOJOTHHA: JEKIMH, JabopaTOpHbIC 3aHATHSA, NpPoOIEeMHOE OOydeHue,
MOJlyJIbHAsl TEXHOJIOTHS, MOATOTOBKA MHCHMEHHBIX AHAJIUTHUYECKUX PAa0OT, CaMOCTOsITEeIbHAs
paboTa CTyJEHTOB.

KoMneTeHTHOCTHBII MOAXO0J B paMKax MPernojaBaHUs AUCLUIUIMHBI peau3yercs B
UCTOJIb30BAHUN HMHTEPAKTUBHBIX TEXHOJOIMH M AKTUBHBIX METOJIOB (IPOEKTHBIX METOMIMK,
MO3TOBOrO INTypMa, pa3dopa KOHKPETHBIX CHUTyallld, aHajiu3a MeJaroruyeckux 3ajad,
MeIarOrMYeCcKOro HKCIEPUMEHTA, HHBIX ()OPM) B COYETAHUH C BHEAYUTOPHON pabOTOM.

NHpopManMoOHHbIE  TEXHOJOTHH, TPUMEHAEMblE TPU HW3YYEHUH  JAUCIUTUTAHBL:
UCTOJIb30BAaHUE  HMH(OPMALMOHHBIX  PECYpPCOB,  JOCTYHOHBIX B  HH(GOPMAIOHHO-
TEJIICKOMMYHUKAITMOHHOM ceTn HTepHeT.

AnantuBHbBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, IPUMEHIEMbIC TIPU U3yUYEHUH TUCIIUTUTHHBI
— JUId JUI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pOBBbSI NPEAyCMOTPEHA OpraHMU3aLUs]
KOHCYJIbTALIUH C UCIOJIb30BAHUEM IJIEKTPOHHOM MOYTHL.

Hns popmupoBanusi npoheCCHOHATBHBIX KOMIIETCHIIMI B IPOLIECCE OCBOCHHS Kypca
UCTOJIb3YETCSl TEXHOJIOTHsI MPodhecCHOHAIbHO-Pa3BUBAIOIIET0 00yUeHUs, MpelycMaTpUBaroLIast
HE TOJIBKO TIepesady TEOpeTHYEeCKOro Marepuana, HO M CTUMYJIUpPOBAaHHE M pPa3BUTHE
MPOAYKTUBHBIX TTO3HABATEIbHBIX JEHCTBUIN CTYACHTOB (Ha OCHOBE TICHXOJIOTO-TIeIarOornYecKon
TEOPHUH MOATAMHOTO (POPMUPOBAHUS YMCTBEHHBIX JACHCTBUI). AKTUBU3ALMU U UHTCHCU(DUKALIUU
MO3HABATEJIILHOTO TIpollecca CIOCOOCTBYIOT HCIOJIb30BaHUE TMEJarorHYecKoi 3IBPUCTHKHU,
MOJIeIMPOBaHUE NPOOIEMHBIX CUTyalUii, MyJIbTUMEAUNHHBIE IPE3EHTALUN B JEKIIMOHHOM KypCe.
B pamkax na0opaTOpHBIX 3aHATHH TNPUMEHSIOTCS METOABI IMPOEKTHOTO  OOYyYeHHs,
UCCIIEI0BATENIbCKUE METOJIbl, TPEHUHTOBBIE (POPMBI, METOJI KOHKPETHBIX CHUTYyallud, UTPOBbIE
TEXHOJIOTuH. B nporecce caMocTosATebHOM AEATEIBHOCTH CTYIEHTHI OCBAUBAIOT U aHAJIU3UPYIOT
NEPEZIOBOM TMEeAarorHueCKUil OTBIT, UCTIONB3Ysl UMEIOIIYIOCS JUTEpaTypy M WHPOPMAIMOHHEIE
TEXHOJIOTUH, BBICTYHAIOT C MPE3CHTALMSAMH TMEepe]] YUalIUMUCs, BeAyT NpOo(OpUEHTALMOHHYIO
paboTy, HaKaIIUBaIOT NOPTHOIUO pa3paboToK.

4 OueHoYHbIe CPEACTBA /ISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu

OrneHOUHBIE CpENCTBA TMpEeJHA3HAUCHBI IJII KOHTPOJII M OIEHKH 00pa3oBaTelbHBIX
JIOCTH)KEHUN O0ydYaroIMXCs, OCBOMBIIMX IporpaMmy y4eOHOW mauciuiuiiHbl «CHCTEMHBIN
aHaJIM3 U MOJICJIMPOBAHUE MPOIIECCOB B TEXHOC(hEpe».

OlLieHOYHBIE CPEACTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalIbl JUIsl IPOBEACHUS TEKYIIero
KOHTPOJIA B (OopME TECTOBBIX 33JaHUM, JOKIAAA-TIPE3CHTAMHA MO MPOOJIEMHBIM BOMpPOCAM,



Pa3HOYPOBHEBBIX 3aJaHUM,

pOJIEBOI  UTPHI,

arrectanuu B opMe BOMPOCOB U 3aJaHUM K 3a4EeTy.

CUTYAallUOHHBIX 3ada4 U HpOMe)KYTO‘-IHOﬁ

CTpYKTYpa OlleHOYHBIX CPEJCTB /IJIsl TEKYIIel U MPOMEKYTOUHOH aTTecTAlHH

Ne Kon u HanmeHnoBaHue PesynbraTsl 00y4eHus HanmeHoBaHue OLIEHOUYHOTO CpeICTBA
/I WHAWKaTOpa (B cootBercTBUH C 1I. 1.4) Texymmii IIpomexxyTouHas
(B cooTBercTBH C 1. 1.4) KOHTPOJIb aTTecTalus
1 HUIIK-3.1. Ucnonb3yer 3HaeT mpodeccnoHaIbHOE Bompoce! miis Bomnpoc Ha 3auere
npodeccuoHambHOE porpaMMHoOe obecriedeHue it coopa, | «Ommir-ompocay, 1-2
MIPOTpaMMHOE 00paboTKH u iepeayn nHpopManuu, | JTabopaTtopHas
obecrieueHue st coopa, Y COBPEMEHHBIE CPEJICTBA paborta
00paboTKK 1 nepenadn BBIYHCIIUTENEHON TEXHUKH U
nHpopManuy 1 MH(OPMAITOHHO-KOMMYHHKAIMOHHbBIE
COBpEMEHHBIE CPEICTBA TEXHOJIOTHH JIJIsl MaTEMaTHIeCKOTro
BBIYHCIIUTEIbHON MOJIEIUPOBAHUS
TEXHUKHU U
MH(OPMALHOHHO- YMeeT 0CyIIeCTBISITh IOMCK U
KOMMYHHKAIMOHHBIE UCII0JIb30BaTh MPO(ECCHOHATBHOE
TEXHOJIOTHY 11 nporpaMMHoe obecrieueHue st coopa,
MATeMaTHIECKOro 00paboTKH ¥ nepexayn HHHOpMannH,
MOIeNHPOBAHHS 1 COBPEMEHHBIE CPEICTBA
HpoLeccoB B TexHoc(epe | BPMCTUTENIbHON TEXHUKH 1
MH(OPMAITOHHO-KOMMYHHKAIMOHHbIE
TEXHOJIOT'MH JIJIsl MAaTeMaTH4eCKOro
MOJIENTUPOBAHUS IPOIIECCOB B
TexHochepe
Brnageer 0CHOBHBIMU ITOJIXOJJAMH K
MO/ICITUPOBAHUIO (PUBUKO-XUMHUUIECKUX
MPOLECCOB ISl PEIICHUS
MPaKTUIECKUX 3a/1a4 B HAYTHO-
HCCIIEI0BATEIBCKON 1
npoecCHOHATBHON JesATEIbHOCTH,
HaBBIKAMH CO3JIaHMSI MaTEMaTHYECKUX
MOJIeJIe!, pelieH!s] MaTeMaTUYeCKUX
3aj1a4, METOJaMH ITOCTPOCHHMS
MaTreMaTHYeCKUX MOJIeIel TUIIOBBIX
3a1a4 B 00sacTi PU3NKO-XUMHYECKUX
MIPOIECCOB B TeXHOC(hepe
2 HUIIK-3.1. Ucnonb3yer YMeeT ocylecTBIATh IOUCK 1 Bompoce! miist Bomnpoc Ha 3auere
npodeccnoHanbHOE UCII0JIb30BaTh PO (HEeCCHOHATIbHOE YCTHOTO OTIpoca 3-4,6
IIPOrpaMMHOE nporpaMMHoe oOecrieueHue a1t coopa, | o paseny,
obecrieuenue Juist coopa, 00paboTKy ¥ nepenayy MHGopManuy, | nadoparopHas
00paboTKM 1 neperadn Y COBPEMEHHBIE CPEICTBA pabota
uHdopmanuu 1 BBIYHCITUTENLHON TEXHUKH U
COBPEMEHHBIE CPEICTBA MH(OPMAITIOHHO-KOMMYHHKAIINOHHbBIE
BBIYHMCITUTEIbHON TEXHOJIOTHH JIJIsl MAaTEMaTH4ECKOTr0
TEXHUKU U MOJIETTUPOBAHUS IIPOIIECCOB B
WHPOPMAITMOHHO- TexHOChepe.
KOMMYHHUKAIIMOHHBIE
TEXHOJOTHH JUTS Bnaneer, BHenpsieT u paspabaTbiBaeT
MATEMAaTHIeCKOro npodeccuoHanbHOE IPOrpaMMHOE
MOJIEHPOBAHUSA obecrieueHne i coopa, 00paboTKH H
npoueccos B Texnocdepe | MePeaauH uubopMaimu 1
COBpEMEHHBIE CPEACTBA
BBIYHCITUTENLHON TEXHUKH U
MH(OPMAITOHHO-KOMMYHHKAIINOHHbBIE
TEXHOJIOTHH JIJIsl MAaTEMaTH4ECKOTr0
MOJIETTUPOBAHUS MIPOIIECCOB B
TexHochepe
3 UIIK-3.1. Ucnons3yer 3HaeT npogecCHOHATLHOE Bomnpocer mis Bomnpoc Ha 3agere
npodeccnoHanbHOE nporpaMMHoe obecriedeHue i coopa, | «Oaui-ompocay, 5
IIPOrPaAMMHOE 00paboTKu M nepenayn HHGpopMalu,




obecrieuenue st coopa, Y COBpEMEHHBIE CPEJICTBA naboparopHas
00paboTKHU U Nepenayn BBIUYHCJIUTEIbHON TEXHUKU U pabora
nHpopManuy 1 MH(OPMAITOHHO-KOMMYHHKAIMOHHbBIE
COBpPEMEHHBIE CPEACTBA TEXHOJIOTHH /ISl MAaTEMaTHIECKOT 0
BBIYHCITUTETbHON MOJIETTNPOBAHUSI, OCHOBHBIC
TEXHUKU U NpOrpaMMHBIE CPEACTBA JJIsl OIIMCAHUS
nH(pOopMaoOHHO- (PMBMKO-XMMHUYECKHX ITPOLIECCOB B
KOMMYHHKaIMOHHbIE TexHocdepe, pa3InuHbIe HCTOYHUKH
TEXHOJIOTHH JIJIS nH(popMayy st peleHns 3a1ad B
MaTeMaTH4eCKOTro 00s1acTH MOJIETMPOBaHUs (PH3UKO-
MOJCIHPOBAHUS XMMHYECKUX IPOLIECCOB B TEXHOC(HEPE
MIPOLIECCOB B TexHOChepe
YMeer ocymiecTBIATh IOUCK U
HCIIOIb30BaTh PO (HECCHOHATIBHOE
nporpaMMHoe obecrieueHue aist coopa,
00paboTKH 1 TIepeayn nH(opMannH,
U COBPEMEHHBIE CPEJCTBA
BBIYHCIIUTENEHON TEXHUKH U
MH(OPMAOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH JIJIsl MaTeMaTH4eCcKOro
MO/ICTIPOBAHNUS IPOLIECCOB B
TexHocdepe, IPUMEHATh PE3YJIbTaThl
nHpOpPMaTH3aNN B
npoeCCHOHATTPHON JesATEIbHOCTH
UIIK-3.1. Ucnons3yer 3HaeT npogeccHoHATbHOE Konnoksuywm, Bompoc Ha 3auere
npodeccuoHanprHOE nmporpaMMHoe obecrieueHue i coopa, | abopaTopHas 7-15
IIPOrpaMMHOE 00paboTku 1 nepenayn HHGopmaruy, | padora

obecrieuenue st coopa,
00paboTKK 1 neperaun
nHGOPMAITIH U
COBpEMEHHbIE CPEICTBA
BBIYHUCIUTEIBHON
TEXHUKU U
“H(OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH JIJIS
MaTEeMaTH4eCKOTro
MO/JICTTUPOBAHUS
MPOIIECCOB B TexHOC(heEpe

Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTENEHON TEXHUKH U
MH(pOPMAOHHO-KOMMYyHUKAIIMOHHbBIE
TEXHOJIOT'MH JIJIsl MAaTEMaTH4ECKOTro
MOJICITUPOBAHHS, OCHOBHBIE
OpPOrpaMMHBIE CPEICTBA IS OMHCAHUS
(HU3HKO-XMMIYECKHUX MPOLECCOB B
TexHOCchepe, pazIuiHble HCTOYHHKH
UH(bOPMALMHU JUTS pELIeHHs 3aa4 B
00J1acTH MOJIETMPOBaHUs (PH3UKO-
XHMHYECKHX TPOLIECCOB B TeXHOChHepe

Bnaneer, BHegpsieT u paspabaTbiBaeT
npodeccuoHabHOE TPOrpaMMHOE
obecrieueHne i coopa, 00paboTKH H
nepenady nHGoOpManuy U
COBpEMEHHBIE CPEICTBA
BBIYHUCITUTEILHON TEXHUKH U
MH(OPMAOHHO-KOMMYHHUKAIIMOHHbBIE
TEXHOJIOTHH JIJISl MATEMAaTHYECKOTr0
MOJIENUPOBAHUS POIIECCOB B
TexHocdepe, BlageeT OCHOBHBIMHU
MOAX0AaMH K MOJEIUPOBAHHUIO
(DU3UKO-XMMHUYECKHX MTPOLIECCOB IS
PpCIICHNA NPaKTUICCKUX 3a1a4 B
Hay4YHO-HCCIIEI0BATEbCKON 1
podhecCHOHATBLHON NI TENLHOCTH,
HABBIKAMH CO3JIaHUSI MATEMATHIECKUX
MOJIeNeH, peleHnss MaTeMaTHYECKUX
3a/1a4, METOJaMH [TOCTPOCHHS
MaTeéMaTU4Y€CCKUX MO,He.]'leﬁ THUIIOBBIX
3aj1a4 B 001acT (hU3UKO-XUMHUIECKUX
MPOIECCOB B TeXHOChepe

HIIK-3.1. Ucnonp3yer
npodeccnoHansHoe
IPOTrpaMMHOE

3HaeT npo¢ecCHOHATEHOE
nporpaMMHoe obecreueHue ajst coopa,
00paboTKH U Mepenadu HHPOpMaIyH,

Pemrenue 3amay,
KOJUIOKBHYM,

Bomnpoc Ha 3auere
16-25




obecrieuenue st coopa,
00paboTKHU U Nepenayn
WHPOPMAITIH U
COBpEMEHHbIE CPE/ICTBA
BBIYHCITU TENBEHOM
TEXHUKU U
HHPOPMAITUOHHO-
KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH JIJIst
MaTeMaTu4€CKOro
MOZEIHPOBAHUS
MIPOLIECCOB B TexHOChepe

U COBPEMEHHBIE CPENICTBA
BBIYHCITUTENBHON TEXHUKH H
HH(POPMAITHOHHO-KOMMYHHKAI[MOHHbIE
TEXHOJIOTHH TSI MATEMATHIECKOTO
MOJIETUPOBAHHS, OCHOBHEIE
OpPOrpaMMHBIE CPECTBA ISl OMHCAHUS
(U3HKO-XMMHYECKUX MPOIIECCOB B
TexHochepe, pa3aTyHbIe HCTOUHHKH
UH(POPMAIMH JUTA PEIIEHNs 3a1a4 B
00s1acTH MOJIETMPOBaHUs (PH3UKO-
XUMHUYECKHX TIPOIIECCOB B TeXHOChHEpe

YMeer ocymiecTBIATh IOUCK U
HCIIOIb30BaTh PO (HECCHOHATIBHOE
nporpaMMHoe obecrieueHue aist coopa,
00paboTKH 1 TIepeayn nH(opMannH,
Y COBPEMEHHBIE CPEICTBA
BBIYHCIIUTENEHON TEXHUKH U
MH(OPMAOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH JIJIsl MaTeMaTH4eCcKOro
MOJIEITUPOBAHUS IPOIIECCOB B
TexHocdepe, IPUMEHATh PE3YJIbTaThl
nHpOpPMaTH3aNN B
npoeccHOHATBHON JesATebHOCTH,
UCIIOJIb30BaTh OCHOBHbIE
BBIPKAIOIINE yPaBHEHUS IS
MaTeMaTH4ecKOro MOAEIMPOBAHUS
Pa3IMYHBIX (PU3NKO-XUMHYECKUX
MPOLECCOB ISl PELIeHUs
npodeccHoHaNBHBIX 3a/1a4,
MPOEKTHPOBATh MATEMaTHYECKYFO
MOJIENb

Bnaneer, BHenpseT u pazpabarbiBacT
npodecCHOHATEHOE IPOTPAMMHOE
obecriedeHre st coOopa, 00paboTKH U
nepeaayd HHPOpMaul U
COBpEMEHHBIE CPEACTBa
BBIYUCITHTEIBHOW TEXHUKHU H
MH(OPMAOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH JIJI1 MATEMaTHISCKOTO
MOJIEITMPOBAHUS POIIECCOB B
TexHOc(epe, BIageeT OCHOBHBIMH
nmoaxoaaMu K MOACIIUPOBAHUTIO
(DU3UKO-XUMHUYIECKHX MTPOI[ECCOB IS
pelIeHns IPaKTHIEeCKUX 3a/1a9 B
HAYYHO-HCCIICIOBATEThCKOU 1
npodecCHOHANBHON NeATENbHOCTH,
HaBBIKAMH CO3JaHUS MATEMATHICCKUX
MOJIeJIeH, pelieH!s] MaTeMaTUYeCKUX
3a]1a4, METOJJaMH MTOCTPOCHUS
MaTeMaTU4YECCKuXx MO)IeHeﬁ THUIIOBBIX
3a1a4 B 00sacTi HPU3NKO-XUMHYECKUX
MIPOIECCOB B TeXHOC(hepe

naboparopHas
pabota
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Tunosbie KOHTPOJIbHBbIE 3aJAHUS UJIM HHbIE MATEPHUAJIbl, HeO0OX0ANMMbIE VISl OLlEHKHU

3HAHM A, YMEHH 1, HABBIKOB U (MJIM) ONbITA eATEIbHOCTH, XaPAKTEPU3YIOUIMX ITAMbI

(¢opMmupoBaHNsi KOMIIeTEHIIUI B NpoLecce 0CBOEHNSI 00Pa30BaTeILHOM MPOrpaMMbl
Ilpumepnutit nepeuens 6onpocos u 3a0anuii

Bomnpocs! s 3aMTHI J1a00PATOPHBIX PadboT

Bonpocs! ais «oaun-onpoca» no reme «Maremarndeckoe MoJeTMPOBaHUE KaK MeTO/

HAYYHOTI'0 MCCJIeJOBAHU S

Kak xiaccuuuupyrorcst pU3NKo-XxMMHUYECKHE CUCTEMBI U MPOLIECCHI IIepeHoca?

YeM O0TIIMYAIOTCS MAKPOCKOIINYECKUH U MUKPOCKOIMYECKUI MEXaHU3MbI lepeHoca?

Kakue ocCHOBHbIE 3aKOHBI COXPAHEHUS CYIIECTBYIOT?

Kakwne ypaBHEHUST OTHOCSTCS K ypaBHEHUsIM OanaHca?

Yro onuCHIBAIOT ypaBHEHHs OanaHca Macchl M OanaHca KOJIMYEeCTBa BelecTBa?

B yem ocobeHHOCTh ypaBHEHUs OajlaHca KOJIMYECTBA IBUKEHUS ?

ook wdPE

Bonpocsl 11s1 yeTtHoro onpoca no reme «HepaBHoBecHasi TepMOAMHAMMKA. Y pABHEHU S
Omnsarepa u Kenem-Kauanabsckoro»

1. W3 kakux ypaBHEHHMI U IPEAIOJI0KEHUN BbITeKaeT ypaBHeHne HepHera-Ilnanka?

2. Kak BbIpa3suTh MJIOTHOCTh NOTOKAa HOHOB Ye€pe3 TPaJUEHT 3JIEKTPOXMMHUYECKOTO
norexmuana’?

3. B uem 3akitouaercs ycioBHUe paBHOBeCHs?

4, Kaxkue cymectBytotr ocHoBHbIE 35ieMeHTsl THII?

5. Yro u3 ceds npencrasisieT ypaBHeHus: Onzarepa?

6. KakoBa ¢QopmymupoBka u (QHU3NYECKHIA CMBICT TIOTOKOB, JABMXKYIIUX CHI U

koa(dunmeHToB nmepeHoca B ypaBHeHnu Kenem-Kaganbckoro?

Bonpocel 11st «0ui-onpoca» no teme « BbIBox JTHHEHHBIX 3AKOHOB M3 YPaBHEHH
Omn3sarepa u Kegem-Kavaabckoro»
1. Kaknm 06pazoM BO3MOXKHO OCYIIIECTBUTh BBIBO] TMHEHHBIX 3aKOHOB nepeHoca duka, Oma
u lapcu u3 ypaBuenus Kenem-Kauanbsckoro?
B 1yem ocHOBHas ujest GapoMeMOpaHHBIX MPOIECCOB?
Kakwue ypaBHeHus nepeHoca BeITekaroT U3 ypaBHenuit Kepem-Kauansckoro?
Kak 3Byunr 3axon ®@uka?
Kak 3Byunt 3axon Oma?
Kax 3Byunt 3axkon ®ypne?

ook wm

IMpumep 3agaum 11 KOJUIOKBHYMA 110 TeMe «JIuHellHbIe 3aK0HbI epeHoca (3akoHbl OMa,
®duka, lapcu, ®ypne)»

3aoaua 1. Tennoobmen

UYenoBek okazaincs 3a Ooprom cyana t(B)=14 °C. Haiinure, Ha CKOJBKO TpaayCcoB
noHusures t° ero tena 3a 10 MMH, eciiu PHEPreTUKa IbIXaHUS BO3pacTET B 3,5 pasa, Ipu 3TOM B
HOPMAaJIbHOM COCTOSIHMM CKOPOCTh IpeBpalieHus sHepruu 72 kkan/gac. [Ipunsate kodpdumpent
temtonpoBogHocTH 0=0,06 kJ[x/(M"2-K-¢); Terumoemkocts Tena: C=0,86 kkan/(kr-K), miomasas
noBepxHocTH Tena 1,8 M2 Macca Terma 70 Kr.

3aoaua 2. Bvigedenue npodykmoe memabonuzma

PaboTy mouek OIEHMBAIOT MO KOHIIGHTPAllMM KpeaTMHWHa B KpoBH. HopmanbHas
KOHIIeHTpauusi kpearuHuHa B KpoBH Cwp=10 mr/n. I'emarokput kpoBu H=0,4 (o0bemuas noist
SPUTPOLUTOB B KpoBH). KOHIIEHTpanus KpeaTHHUHA B TKAHEBOW M BHYTPUKJICTOYHOM KHUIKOCTH
NPUMEPHO Takas )Ke, Kak ¥ B Iula3Me KpoBU. KpeaTHHHH BBIBOJWMTCS BMeCTe ¢ Moo, Vy=2,4
n/cyt. OnpenenuTs CKOPOCTh MPOU3BOJICTBA KpeaTuHrHa G (Mr/4ac), o0IIyro Maccy KpeaTHHHHA
B opranuzme M (mr).
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IIpumepsi 3a1a4 AJs 1a00PATOPHBIX 3aHATHI U KOJJIOKBHYMA N0 TeMe «MoaeaupoBanue
NPOLECCOB MEPEHOCca € MOMOILIbI0 H3BECTHBIX MPOTPAMMHBIX HPOAYKTOB)»

1.1 B mockoM KaHaJIe 3JICKTPOAMAIU3aTOpa CKOPOCTh TEYeHHs pacTBopa 1,6 cwm/c,
paccrosinue Mex 1y memopanamu 0,8 MM. Paccunrarh nmajeHue naBjieHus U 00BEMHYIO CKOPOCTh
pacTtBopa B kaHasne mmpuHoii 40 cM. [TocTpouTs KOHIIEHTPAITMOHHBIN TPOQUIb U HAWTH CTETICHb
o0ecconuBaHus pacTBOpa B c€UeHUH Ha paccTtosinuu 40 cM oT BXoza B kKaHail. Paccunrats pacxon
JIEKTPOdHEPTHH, HEOOXOMMMOi Ui momyuenus | M° 06eccoNeHHOH BOJEI; ydecTh BKIIAJIEI,
MPUXOMAIIMECS COOCTBEHHO Ha JJIEKTPOAUANN3 U Ha paboTy Hacoca. [IpuHSTH, 9YTO OCHOBHBIM
KoMIoHeHToM pactopa sieisiercs NaCl (D= 1,6 10 em?/c, [ = 1072 em?/c, ¢°= 0,02 mMomnb/n);
Yrcia mepeHoca MPOTUBOMOHOB Yepe3 aHMOHO- M KAaTHOHOOOMEHHYI0 MeMOpaHbl npuHATH 0,95,
ki Hacoca 0,6. Pacxon anektposHeprun B pacuere Ha 1 yac pabotsl anmnapara (B Brxuac) paBeH:

Ha DJI: Aep= | U, tme | — cuna toka B A, a U — HanpsbkeHHe Ha BceM anmapare B B, Ha
nepexadky: Apomp= Jp W/[p, rae [p — nanenue nasnenus 8 H/m?, W — 06beMHas CKOPOCTH B
m3/aac, a [Jp — K1 Hacoca.

1.2 Ompenenute MUHUMAIBHYIO JUIMHY KaHalla 00€CCOIMBAHUS dIIEKTPOIUANIN3ATOPa, HA
KOTOPOM JOCTHTaeTcsi creneHb ooecconmBanust 50 %, ecnu
e yycna nepenoca = 0,98;
e MexxMeMOpaHHOe paccrosiHue = 0,45 MM;
® CKOpOCTh T€UYEHHS pacTBopa 3,2 cMm/c;
CuutaTh, 4TO B PaCTBOPE UMEETCS TOJBKO HATPUH-XJIOP.

1.3 Jlan anekTpoAnanu3HbIi ammapar, coaepxkamuii 100 mapHeix kamep. MexxmMemOpaHHOE
paccrossaue = 0,5 mm. [nuHa kanama 60 cM. Pazmep memOpanbl 60 Ha 40 cm. OmnpenenuTsb
MIPOM3BOAUTEIIFHOCTD ammapara, Ipu KOTOPOW CTENEHb 00ECCOMBAHUS JOCTUTAETCs paBHOU 60
%. HyxHO0 HaiiTu CKOpOCTh PabOTHI armmapara.

1.4 Tpebyercs CipOEKTUPOBATH DJICKTPOIUATU3HBIN armapar, KOTOpblid Obl 0OecreunBat
80% obecconuBanus pacTBopa xyopuaa HaTpus. Pasmep memOpan 60 Ha 40. PaccTosnue mexay
MemOpanamu = 0,4 MM. AMIapaT JIOKEH UMETh TIPOM3BOANTENFHOCTs 2 Mo/uac. Haiitu uncio
MapHBIX KaMep B ammapare.

1.5 Tpebyetcst cipOEKTUPOBATD 3ICKTPOIUATM3HBIN anmnapaT, KOTOpblii Obl obecreunBa
80% obecconnBaHus pacTBOpa XJIopuia HaTpusl. I3BECTHO, YTO MPU CKOPOCTH TEUEHUS KUAKOCTH
2 cm/c Ha Kaxaeix 10 cM JUTHMHBI KaHama KoHIeHTpalus yoeBaeT Ha 20%. [lupura memOpan 40
cM. Paccrosinue mexay memOpanamu = 0,4 MM. Animapar J0/KeH UMETh IPOU3BOAUTEIBHOCTD 2
M3/gac.

Haiitn yimHy KaHana o0ecCONMBaHuUS M YMCIIO TAPHBIX KaMep B armapare.

3a4yeTHO-IK3aMeHAIMOHHBIE MATEPUAJIBI /IS IPOMEKYTOYHON aTTecTAlluu (3a4eT)
1 Juddyzus B yCIoBUAX HATOKEHHOTO dJIEKTpUUeckoro nois. Y pasuenue Hepuera-Ilnanka.
2 BrIpaxkeHue III0THOCTH OTOKA MOHOB Yepe3 IPAJUEHT 3JIEKTPOXUMHUYECKOTO MOTEHIMATIA.
YcioBue paBHOBECHSI.
3 Onementsl THII. YpaBuenus Onzarepa.
4 VpaBuenns Kenem-Kauansckoro. ®dopmynmupoBka W (U3HYECKHUH CMBICT ITOTOKOB,
JBIDKYIIMX CUI M KO3(PHULMEHTOB NepeHoca.
5 VpaBuenus Kenem-Kavansckoro. BeiBog nuHeWHBIX 3akOoHOB mepeHoca Puka, Oma u
Hapcu.
6 VpaBuenuss Kenem-Kauanbckoro. MHorooOpasue sBiIeHHN IepeHOoca B MeMOpPaHHBIX
cucTemax.
7 BapomemOpanHbIe mporecchl. Y paBHEHUs MEPEHOCa, BhITEKaromue 3 ypaBHeHuil Kegem-
Kauansckoro.
8 Kinaccugukanus 6apomeMOpaHHbIX MpolieccoB. MexaHu3M pasielieHus B 00paTHOM 0CMOcCe
U B Ipyrux 6apoMeMOpaHHBIX Tpolieccax.
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9 [lapameTpbl, ompenensiolIMe KauecTBO pas3zieleHuss B OapoMeMOpaHHBIX Ipoleccax
(dakTop 3amepkku, KOIQPHUIMEHT SKCTPAKIIMK). Y paBHEHHS OaaHca.

10 Maremarudeckoe OMUCaHNE OCMOCa M 0OPaTHOTO OCMOca.

11  3aBucumocTb (pakTopa 3aAepKKH R oT maBieHus B 00paTHOM 0cMOcCe.

12 JIudpdy3uonnsie mnpoueccsl B TreMmoauanuzarope. Pacuer 1uiomaau  MeMOpaHBbI,
HE0O0XOIMMOM Il OTHOTO CeaHca OYMCTKU KPOBH.

13  Pacuer 0OpaTHOOCMOTHYECKOTO MPOIEcca 00ECCONIMBAHUSI MOPCKOW BOIBI.

14 DnextpomemOpaHHbIe Mporecchl. Cxema JIeKTpoauanu3a.

15 Dnexrtpoauanus. YpaBHeHus nepeHoca (ypaBHeHue nepenoca nonoB Kenem-Kauanbckoro.
VYpasnenune Hepucra-Ilnanka. BeiBog u3 ypaBHenuit Onsarepa. Cssb ¢ ypaBHeHUssMU Kenem-
Kauannckoro.)

16  Onpnomephnas mojnenpb DJ1. KoHneHTpamonHas mosipu3anius mpy JICKTPOANAIIN3E.

17  Pacder ckauka IMOTEHIMAIa B MEMOPaHHOH CHUCTEME.

18 KouBektuBHas aud¢ys3us mnpu snextpoauanuse. JBymepHas Moaenb. PopMmyiaupoBKa
3aj1aui.

19  JIBymepHast KoHBeKTUBHO-AU(DDy3uonHas moaens /1. [IpeoOpa3oBaHue ypaBHEHHH.

20 BeBox ypaBHEHHS KOHBEKTMBHOM and@y3uu B YaCTHBIX HPOWU3BOIHBIX. YpaBHEHHE
Hepucra-Ilnanka u ypaBHeHHe MarepuaibHOro OanaHca.

21  ]JIBymepHas KOHBEKTUBHO-AH(DPy3nonHas monens D/, ['paHNUHBIE YCIOBUS.

22  JleymepHas KOHBeKTHBHO-mu(ddy3nonHas wmonems )1, Ilepexom k Oe3pa3MepHBIM
NIepeMEHHBIM.

23  JIBymepHas KOHBEKTUBHO-IH(Py3nonHas monens D/, Pemenue kpaeBoii 3agaun.

24  PacripeneneHre KOHIIEHTPAIMU M TUIOTHOCTH TOKa B D/]. BossrammnepHas XxapakTepUCTHKA.
25  KousekTtuBHO-1udGy3rnonHas moaenb D/1. [Ipenenbublil Tok u audy3uoHHBIN CIOI.

Kputepun oneHuBanus pe3yJibTaToB 00y4eHHSA
Kpurepun ouennBanusi pe3yJbTaToB 324eTa

OueHku «3aumeno» 3aCily’)KUBAaeT CTYJIEHT, OOHApYKUBIIMH 3HaHHE OCHOBHOIO
IPOrpaMMHOT0 MaTepuasia B 00b&éMe, HeOOXO0MMOM Ui JaibHEWIIed yu€Oobl U MpeAcTOsIIeH
paboTbl MO mpodeccuu, CIPABISIOMIMNACT C BBIIOJIHEHUEM 3aJaHUl, NpPeayCMOTPEHHBIX
[IPOrpaMMOM, 3HAKOMBINM ¢ OCHOBHOM JIMTEPATYpPOH, PEKOMEHIOBAHHOM IIPOrPAMMON.

OueHka «He 3aumeno» BBICTABIISETCS CTYJIEHTY, OOHAPYKHBILEMY ITPOOENbl B 3HAHUSX
OCHOBHOTO TIPOTPaMMHOTO Marepuaia, [IOMyCTUBLIEMY TNPUHIWNHUAIBHBIE OIIUOKH B
BBINIOJIHEHUM TIPEYCMOTPEHHBIX NpOrpamMMoi 3anaHuil. Kak mpaBuio, oLleHKa «HE 3a4TE€HO»
CTaBUTCS CTyJEHTaM, KOTOpbIE HE MOIYT HPOJOKUTE OOy4YE€HHE WIM MPUCTYNUTh K
npoeCCUOHATPHON JIEATENFHOCTH TI0 OKOHYAaHWHM By3a 0Oe€3 JONOJIHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIIEH JUCLIUILIINHE.

Kpurepun oueHnBanus pe3yjbTaToB YCTHOIO ONPOCa

OueHka «omauyno» CTaBUTCS, €CIU CTYACHT IOJHO M3JIaraeT Marepuas (OTBe4aeT Ha
BONPOC), JaeT MPaBUIBHOE OIPEICICHHE OCHOBHBIX IOHATUH; OOHAPYKUBAET MMOHUMAHHE
Marepuana, MOXKeT 00OCHOBaTh CBOM CYKJICHHUsS, NMPUMEHUTh 3HAHUSA HA MPAKTUKE, NMPUBECTH
HE0OXO0MMBbIE TPUMEPHI HE TOJIBKO U3 yUeOHUKA, HO U CAMOCTOSITEIbHO COCTABJICHHBIE; N3JIaraeT
Marepual MocjieI0BaTeNbHO U MPABUIBLHO C TOYKH 3PEHUSI HOPM JIMTEPATYPHOTO SI3bIKA.

OueHka «xopouto» CTaBUTCS, €CIIU CTYICHT JaeT OTBET, YIOBIETBOPSIOUIMI TEM 3Ke
TpeOOBaHUSIM, YTO U Ui OLUEHKU «OTIMYHO», HO JOMycKaeT 1-2 ommuOKH, KOTOpBIE caM XKe
UCHPAaBIISET, U 1-2 HeJ0YeTa B OCIEI0BATEILHOCTU U SI3bIKOBOM O(OPMIICHUN M3JIaraeMoro.

OneHka «yoosiemeopumenbHo» CTABUTCA, €CIA CTYACHT OOHApY)XKUBACT 3HAHUE H
MMOHUMAHHUE OCHOBHBIX MOJIOKEHUN JaHHOW TeMbl, HOT U3JIaraeT MaTepuas HEMOJHO U JI0IyCKaeT
HETOYHOCTHU B OTPEJICIICHUU MOHATUN WU (POPMYITHPOBKE MPABUIT; HE YMEET J0CTATOYHO INIyOOKO
W JIOKa3aTeIhbHO O0OCHOBATH CBOW CYXKJICHHS WM TPUBECTH CBOM MPUMEPHI, U3JIaraeT MaTepual
HEMOCIE0BATEIHHO U JIOMYCKAET OMIMOKH B S3IKOBOM O()OPMIIEHUU U3TaraeMoro.
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OueHka «Heyooe1emeopumenbHO» CTABUTCA, €CIU CTYIEHT OOHAapy)XHBaeT He3HaHHE
OoJpIIE YacTH COOTBETCTBYIOIIETO BOMNPOCA, JIOMyCKaeT OMMOKKH B  (OPMYIUPOBKE
OTIpENICICHU M TPaBUJI, UCKAKAIOUIME HMX CMBICT, OECHOPSI0YHO M HEYBEPEHHO H3JIaraeT
Marepuasl. OmeHka «2» OTMEYaeT TaKWUe HEIOCTaTKH B IIOJTOTOBKE, KOTOPBIC SBIISIFOTCS
CEPbE3HBIM MPEMATCTBHEM K YCIIEITHOMY OBJIICHHUIO MOCIEAYIOIUM MaTepHaioM.

Kputepus oneHnBaHus pe3yJibTATOB JIA00PATOPHOI0 3aHATHM C PellieHHeM 3a1a4

OueHKka «omu4HO» BBICTABISACTCS, €CIH CTYJACHT MMEeT TNyOOKHe 3HaHUS y4eOHOTO
Marepuaia MO TeMe paboThl, IOKa3bIBA€T YCBOEHUE B3aUMOCBSI3M OCHOBHBIX MOHSTHIA,
I/ICHOJ’II)?;yeMBIX B pa60Te, CMOI' OTBECTUTH HaA BCEC YTOLIHSIIOHII/IG U OOIIOJIHUTCIIBHBIC BOHpOCBI.
CTyAeHT JeMOHCTPHUPYET 3HAHUS TEOPETUYECKOTO B MPAKTUIECKOT0 MaTepralia o TeMe paboThI,
OTpesieNisieT B3aUMOCBSI3M MEXIY MMOKa3aTeNsIMU 3a/1a4M, AaET MPaBUIIbHBIN aJITOPUTM PEIICHUS,
OHpeI[GJISIeT MG)KI[I/ICIII/IHJ'II/IHapHBIe CBs3HU 110 yCJIOBI/IIO 3a1aHNs.

OrneHka «xopouto» BBICTABISCTCA, €CIIU CTYACHT MOKa3ajl 3HaHHE y4eOHOro MaTepuaa,
YCBOWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTH IIOYTH IIOJIHO HA BCE 3aJaHHBIE JOIIOJIHUTEILHEBIE
U YTOYHSIOLIME BONMPOCHl. CTYIEHT JEMOHCTPUPYET 3HAHUS TEOPETHUUECKOrO0 M MPAKTHUYECKOIrO
Marepuasa mo Teme paboThl, TOMyCcKass He3HAYMTEIbHBIE HETOYHOCTH TPH PEIICHUH 3a7a4, UMEsl
HCIIOJIHOC IIOHMUMAHUC Me)KZ[I/ICIII/IHJII/IHapHBIX CBSISGfI HpI/I HpaBI/IJIBHOM BBI60pe aJIFOpI/ITMa
peuIeHus 3a1aHus.

O11eHKa «)y00671emeopume/ibHo» BHICTABIISCTCS, €CIIN CTYJEHT B IIEJIOM OCBOWJI MaTepHal
HpaKTI/I‘leCKOﬁ pa6OTBI, OTBCTHUJI HC HA BCC YTO‘-IHSIIOIJ_II/IC 1 JOITIOJTHUTCJIIbHBIC BOHpOCbI. CTy,Z[eHT
3aTPYyAHSETCS C TPABWIBHOM OLIEHKOM NPEeaoKeHHOW 3aJaud, JAa€T HEMNOJHbIA OTBET,
TpeOYIOIMI HABOJANIMX BOMPOCOB TMPEMOAaBaTess, BBIOOP alroOpuTMa pelIeHUs 3aJadu
BO3MOJKEH MPU HABOSAIIUX BOIPOCAX MPENOAaBaTENs.

OleHKa  «HeEy0061emeopumesbHO»  BBICTABISACTCA CTYACHTY, €CIM OH HMEET
CYILIECTBEHHBIC MPOOEIIBI B 3HAHUSX OCHOBHOTO y4eOHOTO Marepualia, KOTOPhI MOJHOCTRIO HE
PacKpblI COJEep)KaHHE BOMPOCOB, HE CMOT OTBETHUTh HA YTOYHSIONIME W JIOMOJHUTEIbHBIC
Borpockl. CTyneHT 1Ma€T HEBEpHYIO OICHKY CHUTYyallid, HEMPaBUJIBHO BHIOMpPAET alTOpUTM
JIEHCTBUH.

Kpurepun ouennBanusi pe3yJabTaToB OBICTPOIr0 MHCHMEHHOT0 ONPOCa («OJHMI-0NIPOC»):
KaxxnoMy cTyneHTy BbITAETCSi CBOM COOCTBEHHBIN, y3KO C(OPMYJIMPOBAHHBIN BOIPOC.
OTBer AOKEH OBITh YETKUM W KpPAaTKUM, COJEpXalldM BCE OCHOBHBIE XapaKTEPUCTUKH
OIUCHIBAEMOT0 TIOHATHUS, UHCTUTYTA, KATETOPUHU.
IIxana oueHUBaHUA:
«Omauynoy - BOMIPOC PACKPBHIT MOJHOCTHIO, TOYHO OO0O03HAUYEHBI OCHOBHBIE TIOHSTHS H
XapaKTEPUCTUKHU II0 TEME.
«Xopouio» - BONIPOC PacKphIT, OJHAKO HET MOJTHOI'O OITUCAHUS BCEX HEOOXOUMBIX JIEMEHTOB.
«Yo0oenemeopumensvno» - BOIpoc pacKphIT HE TOIHO, MPUCYTCTBYIOT rpyObIe OMIMOKH, OJHAKO
€CThb HEKOTOPOE IIOHUMAaHUE PACKPHIBAEMBIX ITIOHATHU.
«Heyooenemeopumenbno» - OTBET Ha BOIIPOC OTCYTCTBYET MM B LIEJIOM HE BEPEH.

Kpurtepuu oneHnBaHus pe3yJbTaTOB KOHTPOJIbHBIX padoT

OrneHka «omauuno» BBICTABISICTCS, €CIM CTYACHT BBIIOJIHMI paboTy Oe3 ommOoK u
HEJI0YETOB, OMYCTHJI He 00JIee OJJHOTO HEI0UeTa.

OreHKa «xopoutoy, eciiv CTyICHT BBITTOTHWI paboTy MOJHOCTHIO, HO JIOMyCTHII B HEll He
6osee ogHOM HerpyOOil OIIMOKK U OTHOTO HEJl0UeTa, UK He OoJiee ABYX HEJJOUETOB.

OueHka «yodoenemeopumensho», €CI CTYACHT TPAaBWIBHO BBITIOJHWI HE MEHee
MIOJIOBUHBI pabOThI WIIM JIOMYCTUI He OoJiee IBYX IpyObIX OMIMOOK, Wil He Oosiee 0HON rpy0oit
Y OJTHOU HerpyOoi OIIMOKH U OJHOTO HEJI0UeTa, WK He Oojiee ABYX-TpeX HErpyObIX OLUIUOOK, U
OJTHOM HEerpyOOi OIMOKHM M TpeX HEJ0YETOB, WU MPH OTCYTCTBUHU OMIMOOK, HO TPU HAIWYHU
YeThIpeX-MATH HEJ0UYETOB, IJI0XO0 3HAET TEKCT NPOU3BEACHUS, JOMYCKAET UCKaXKeHHUE (DaKTOB.
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OLueHKa «Hey0086/1emeopumenbHo», €CIv CTYACHT IO CTUIT YUCIIO OITMOOK U HEJIOUETOB,
MIPEBOCXOIsAIIIEee HOPMY, IIPU KOTOPOI MOKET OBITH BHICTABJIEHA OLIEHKA «3%, WU €CJIH MPABUIIHHO
BBITIOJTHWJI MEHEE TIOJIOBUHBI PaOOTHI.

Kpurepun onennBanus J1a60paTopHbIX padoT

«5» (OTIAMYHO, 3aYTEHO): BBIIIOJIHEHBI BCE 3a/laHHs J1a00paTOpPHOI paboThl, CTYIEHT YETKO
1 6e3 omrOOK OTBETUJT HA BCE KOHTPOJILHBIE BOTIPOCHI.

«4» (Xopolo, 3a4TeHO): BBIMIOJIHEHBI BCE 3aJaHus J1a00paTOpHON pabOTHI; CTYICHT
OTBETUJI Ha BCE KOHTPOJbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«3» (yZIOBIETBOPUTENHHO, 3a4TE€HO): BBIMOIHEHBI BCE 33/1aHUs JIAOOPATOPHOH PadOTHI ¢
3aMEUaHUsIMU; CTYJIEHT OTBETUII HA BCE KOHTPOIbHBIE BOIIPOCHI C 3aMEUaHHUSIMU.

«2» (HE 3ayTeHO): CTYAEHT HE BBINOJHWI WM BBIIOJHUI HENPABWIBHO 3aJaHUs
nabopaTtopHOi pabOThI; CTYJCHT OTBETHUII HAa KOHTPOJIbHBIE BOMPOCHI C OIIMOKAMU UITH HE OTBETUIT
Ha KOHTPOJIbHBIE BOIIPOCHI.

OHCHOLIHI)IC cpeacrBa ajid HWHBAJIMAOB W JIMI C OI'paHUYCHHBIMU BO3MOKHOCTAMU
3JI0POBbSI BBIOMPAIOTCS C YUETOM UX MHAWBUAYAIBHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— MpU HEOOXOJMMOCTH UHBAJIUAM U JIUIAM C OrPaHUYEHHBIMH BO3MOKHOCTSMHU 3/I0POBBSI
IIPEIOCTABIIAETCS JOTIOJIHUTEIBHOE BpeMsl AJIsl TOJATOTOBKU OTBETA HA 3a4ETE;

— TpY TPOBEACHUU TPOIEAYPHI OLIEHUBAHUS PE3yIbTaTOB OOYUYESHHs] MHBATHIOB U JIHII C
OrpaHU4YCHHBIMH BO3MOXHOCTAMM 300POBbA NPCAYCMATPHUBACTCA UCIOJB30BAHHUC TCXHUYCCKUX
CpEeICTB, HEOOXOAUMBIX UM B CBSA3M C UX UHIUBUIYaIbHBIMU OCOOCHHOCTSIMU,

— MPU HEOOXOUMOCTHU ISl O0YYAIOIINXCSl C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS
W HWHBAJIWAOB IHpoucaypa OICHUBAHHA PC3YJIbTATOB 06y‘-I€HI/ISI 0o JUCHUIIIIMHE MOXKCT
MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Ipouienypa olieHMBaHUS PE3yIHTATOB OOYYEHHUS WHBAIUIOB M JIMI[ C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0pPOBBSI 110 JUCIMIUIMHE (MOMYJIO) TPEAyCMAaTPUBAET IPEIOCTABICHHUE
uHpopmanuu B ¢GopMax, aJanTUPOBAHHBIX K OTPAHMYEHUSM HUX 370pPOBbsI U BOCHPUSTHUS
UHpOpMAIHH:

Jlns v ¢ HapyneHUsIMU 3pEHHUS :

— B [I€YaTHON (popMe YBETMUECHHBIM MIPUPTOM,

— B (hopMe FJIEKTPOHHOIO JTOKYMEHTA.

Jist L ¢ HapyIIEHUSIMU CITyXa:

— B [IeYaTHOH (opme,

— B (hopMe FJIEKTPOHHOIO TOKYMEHTA.

Jist un ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTEJILHOTO anmapara:

— B [I€YaTHOH (opme,

— B (hopMe FIIEKTPOHHOIO TOKYMEHTA.

JlanHblii mepeyeHb MOXKET ObIThb KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa
00yJaronuxcs.

5. IlepeuyeHb y4eOHOI TUTEPaTypPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTH I

5.1 YueOHnas sureparypa

1. Tpudono K.M. Ou3nko-xMMUYECKHE TPOIECCHl B TEXHOCHepe: YUeOHUK Ui
cryaenToB By3oB / K. U. Tpucdonos, B. A. [lesucunos. - M.: THOPA-M: ®OPYM, 2007. - 239
C.

2. Marematndeckoe MOJEIMPOBAHIE SKOJIOTHYECKUX IMPOIECCOB PACIIPOCTPAHECHUS
3arps3HAIONINX BEIIECTB: ydyeOHOe mocoOue A cTyneHToB By3oB / B. A. Bbabemko, A. B.
[TaBnoBa, O. M. babemko, O. B. EBgokumoBa; M-Bo o6pa3zoBanusi u Hayku Poc. @enepanmu;
Kyb6anckuii roc. yH-T. - KpacHomap: [KyOanckuii rocymapctBennsiidi yausepcuret], 2009. - 138
C.

3. ['ymepoB, A.M. MatemMaTuueckoe MOIECTUPOBAHUE XUMMKO-TEXHOJIOTHYECKUX
MIPOLIECCOB [DIEKTPOHHBIN pecypc]: yuebd. mocobue / A.M. ['ymepoB. — DNEeKTpoOH. naH. — 2-€
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u3n., nepepab. — Cankr-llerepOypr: Jlawp, 2022. — 176 c¢. — Pexum pocryna:
https://e.lanbook.com/book/211445.

4, benos ILI. CuctemHbIil aHaliW3 W MOJEIMPOBAHHE OMACHBIX IPOIIECCOB B
texHochepe [Tekct]: yueOnoe mocobue s crynenToB By30B / I1. I'. Bemos. - M.: Akanemus,
2003. - 506 c.

S. MemOpaHnbl 1 MeMOpaHHbIe TeXHOJOTUY, IO pea. A.b. SIpocnasuesa, — M.: Hayka,
2013. -612c.
6. V3nenoBa A.M., Kopanenko A.B., VYprenoB M.X. Marematuueckoe

MOJIETUPOBaHNE MEMOpaHHBIX IpoIeccoB ¢ ucnoiab3oBaHueM Comsol Multiphysics: Yuebnoe
nmocobue. — Kapagaesck: KUI'Y, 2012. — 182 c.

7. KoBanenko, A.B. Maremarnueckoe MOACIUPOBaHUE (HUUKO-XUMHUUECKHUX
npoueccoB B cpene Comsol Multiphysics 5.2 [DnekTponHblii pecypce]: yueOHoe mocodue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnekTpoH. paH. — CaHKT-

[etepOypr : Jlanb, 2022. — 228 ¢. — Pexum nocryna: https://e.lanbook.com/book/209906.

5.2 llepuoguyeckas JuTeparypa
1. Basel nanssix komnannu «Yct Bero» http://dlib.eastview.com
2. Onekrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHbie NpodeccuoHalbHbIe 0a3bl
OJAHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPABOYHBbIC CUCTEMbI

J1eKTPOHHO-0n0noTeunbie cucteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. BBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:

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

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

3. Kypnansr uzparensctea Wiley https://onlinelibrary.wiley.com/

4, Hayunas snektponnas oubnuoreka (HOB) http://www.elibrary.ru/

5. ITomHOTEKCTOBEBIE ApPXHBbI BCAYLIUX 3ariaIHbIX HAay4HbIX JKYPHAJIOB Ha
Poccwiickoit miardopme Hayunbix sxypraanioB HOIMKOH http://archive.neicon.ru

6. HammonanbHast snekTpoHHas Oubnuoreka (IOCTyn K DJIEKTPOHHOW OMOIMOTEKe
mauccepranuii Poccuiickoii rocymapctsernoit ounbnmuorexu (PI'B) https://rusneb.ru/

7. baza manHpix CSD KeMOpHIKCKOTO IEHTpa KPHCTALIOrPapUIECKUX TaHHBIX
(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. "Jlekropuym TB" http://www.lektorium.tv/

16. YuuBepcurerckas uHpopmaimonnas cuctema POCCHS http://uisrussia.msu.ru

NupopMannoHHbIe CIPABOYHbIE CHCTEMbI:
Koncynprant [lntoc - cipaBo4Hast mpaBoBasi cucteMa (JIOCTYII MO JIOKAJIbHOM CeTH ¢
KOMIIBIOTEPOB OUOINOTEKN).
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https://e.lanbook.com/book/211445
https://e.lanbook.com/book/209906
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/
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/
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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/

Pecypcbl ¢B0OOAHOTO T0CTYyHA:

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepuKkaHCKas aTeHTHas 6a3a jmaHHbIX http://www.uspto.gov/patft/

3. MuHUCTEpCTBO HayKH W BbICIIero oOpaszoBanus Poccuiickoii ®eneparnuu
https://www.minobrnauki.gov.ru/;

4, ®denepanbHblii mopTan "Poccuiickoe oopasoBanue” http://www.edu.ru/;

5. HNudopmanmonnas cucrema "EmmHoe OKHO JocTtynma K oOpa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kosmmekiuss 1udpoBeIX  00pa3oBaTelbHBIX  pecypcoB  hittp://school-
collection.edu.ru/ .

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

8. CrnoBapu u sHmKIoneuu http://dic.academic.ru/;

9. Oo6pa3zoBarebHbIi mopran "Yueba" http://www.ucheba.com/;

10. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @eaeparun'. Bompockl v OTBETHI

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

CoOcTBeHHBIE 3JIEKTPOHHBbIE 00Opa3oBaTeibHble M HH(POPMAIMOHHBIE PecypChl

KyoI'Y:

1. ONEKTPOHHBII KaTaJjor Hayunon O6ubnuorexu KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. ONEeKTpOHHAs 6ubinoreka TPYIIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena Moy IbHOTO IMHaMu4Yeckoro o0yuenus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAaHOB, y4eOHO-METOIMYECKUX KOMIUICKCOB, MyONUKAIMid |
koHpepeniwmii http://infoneeds.kubsu.ru/

5. bubnuoreka  WHPOPMAIMOHHBIX  pecypcoB  Kadeapsl  HWHPOPMALMOHHBIX
oOpasoBaTenbHBIX TexHOorui http://mschool.kubsu.ru;

6. OnekTpoHHbIH apxuB gokymeHToB Kyol'Y_http://docspace.kubsu.ru/

7. OnexkTpoHHbIe 00pa3oBaTesbHbIE pecypcehbl Kadeapsl HHPOPMAITMOHHBIX CUCTEM U

TexHosiorui B oopazoanuu Ky6I'Y u Hayuno-meroanueckoro xxypHaia "IIIKOJIBHBIE TTOJIbI"
http://icdau.kubsu.ru/

6 Metoauueckue ykazaHus sl 00y4AOUIUXCS 10 OCBOCHHUIO M CUMILIMHBI (MOAYJIfA)

VYceneniHoe OCBOEHHME AMCLMIUIMHBI IPEANONaraeT aKTUBHOE, TBOPYECKOE Yy4yacTHE
CTYJEHTA IyTEM IJIAHOMEPHOM, MOBCEAHEBHON paOOTHI.

OO0mue pexoMeHIaMA

N3yyenne AUCIMIUIMHBI CIEAyeT HauyWHATh C IPOpPabOTKH pabodeil mporpamMmebl, ocoboe
BHHUMAaHUE, yJIeNdsl LesM U 3a/1adaM, CTPYKTYpe U COAEep KaHHIO Kypca.

PaboTa ¢ KOHCTIEKTOM JIEKLUA.

[IpocMoTpUTE KOHCHEKT Cpa3y IMOCJE 3aHATHI, OTMETHTE MaTepHall KOHCIEKTA JIEKIIUH,
KOTOPBIM BBI3BIBACT 3aTpyAHEHUS Ui IOHUMMaHuA. llomblTaiitTecb HAaWTH OTBETBI Ha
3aTpyIHUTENIBHBIE BOIPOCHI, HCIIOJIb3Ys pEKOMEHAYEMYIO JIUTEparypy. Ecinm camocTosTensHO He
yIaJIoCch pa3o0paThCcs B MaTepuaiie, cHopMyJIUpPyHTEe BOMPOCHI M OOpaTUTECh 32 TOMOIIBIO K
NPEToIaBaTeNi0 Ha KOHCYAbTAIMK WM ONKaWIIel JeKIuu. PeryiaspHo oTBoaWTE BpeMs s
MOBTOPEHHUSI TPONJCHHOTO MaTepuaja, MpOBepsiss CBOM 3HAHUSA, YMEHHS M HaBBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.

Jlexuuu SBASIOTCS OJHUM U3 OCHOBHBIX METOJOB OOYYEHHS IO JUCHUIUIUHE, KOTOpHIE
JIOJIKHBI pEIIaTh CIEAYIONIUE 3a0auu:

— W3JI0’KUTh Ba)KHEWINWI MaTepual MpOorpaMMbl Kypca, OCBELIAIOIIMM OCHOBHBIE
MOMEHTBI;

- pa3BUTh y CTYJIEHTOB MOTPEOHOCTh K CaMOCTOATENbHOU paboTe HaJl y4yeOHOU U
HAay4YHOH JIUTEpPaTypoil.
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C 1enpr0 KOHTPOIIS U MOATOTOBKHU CTYJEHTOB K M3YYEHHUIO HOBOW TE€MbI BHauUaje KaXKI0u
nabopatopHOi palOTHI MpenoAaBaTesieM MPOBOAUTCS WHAWBHUIYANbHBIA WM (QPOHTAIbHBIN
YCTHBI ONPOC MO BBINOJIHEHHBIM 3aJaHUsM Ipeablaymend Ttemsl. Kpurepum OneHKu: —
MMPaBHUJIBHOCTDb OTBETA IO COACPIKAHNIO 3aaHMA (y‘-II/ITI)IBaeTCSI KOJIMYCCTBO MU XapaKTEp OILINOOK
IpU OTBETE);

— TMOJHOTA U IIyOuHa OTBeTa (YUUTHIBACTCS KOJIMUYECTBO YCBOCHHBIX (DAKTOB, MOHSATUH U
T.IL.);

— CO3HATEILHOCTh OTBETA (YUUTHIBACTCS MOHUMAHKE M3JIaracMoro MaTrepuania);

— JIOTMKa W3JIOKEHHs] Marepuasia (y4MTBIBA€TCS YMEHHE CTPOUTH IICJIOCTHBIH,
MOCJIeIOBATEIbHBIN paccKa3, FPaMOTHO IOJIb30BAThCS CIIEIMAIHLHON TEPMHUHOJIOTHEN);

— palMOHANBFHOCTh HWCIOJb30BAHHBIX MPUEMOB U CIIOCOOOB PEIICHUs IMOCTABICHHOM
yueOHoOI 3a1auu (YUYUTHIBAETCS YMEHHUE UCII0JIb30BaTh HauOoJIee MporpeccuBHbIe U A(HEKTUBHBIE
CTIIOCOOBI TOCTH)KCHHS LIETTH);

— CBOEBPEMEHHOCTh U A(PPEKTHUBHOCTh HCIOIB30BAHUS HATTSIHBIX MOCOOUH U
TCXHUYCCKUX CPCACTB IIPpHU OTBCTC (y‘-II/ITbIBaeTCSI rpaMOTHO U C HOJIb30H NPUMCHSATH HArIAAHOCTD
U JEMOHCTPAIIMOHHBIN OMBIT MPU YCTHOM OTBETE);

— HCTIOJI30BaHKE JTOTIOJHUTEIHLHOTO MaTepHuaa (00s3aTeIbHOE YCIOBHE);

— palMOHAJIBHOCTh MCIIOJIb30BaHHUS BPEMEHH, OTBEICHHOTO Ha 3aJaHue (HEe 0J00pseTcs
3aTSAHYTOCTb BBIMIOJTHEHUS 3aJaHUsl, YCTHOIO OTBETAa BO BPEMEHH, C YYETOM HHAWBUAYAIbHBIX
0COOEHHOCTEH CTY/ICHTOB).

Pa3zBepHyTHIi OTBET CTyAEHTa MOJDKEH NPEACTaBIsATh COOOW CBS3aHHOE, JIOTHYECKU
nocjenoBaTeIbHOE COOOLIEHHE Ha 3aJaHHYI0 TEeMYy, IOKa3blBaTh €ro yMEHHE MpPHUMEHSITb
oTpejeNeHus], IpaBuiia B KOHKPETHBIX CIyYasX.

MeTtoanyeckne peKOMeHIAIUM IS OATOTOBKH K KOHTPOJIbHBIM Pad0TaM M HANIMCAHUSA
KOHTPOJIbHBIX padoT

[lpy moaroToBKE K KOHTPOJHHOW padOTe W WUTOrOBOMY TECTUPOBAHHMIO HEOOXOJUMO
BHHUMATEJIbHO MPOYUTATh COCTABICHHBIC PAaHEEC KOHCHIEKTHI JEKIHH, MPOCMOTPETh MOPSI0K
BBITIOJTHEHUS J1a0OpAaTOPHBIX pabOT W OCHOBHBIE MMOJIYYEHHBIE B XOJi¢ JIa0OpaTOPHBIX pPabOT
BBIBOJIbI. OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHL. CBEPHUTH CIHCOK BOIMPOCOB C HMEIOMIEHCS
uHpopmanmei. Henocraromyto uHpOpManuio HE0OXO0AUMO HaWTH B ydeOHHKax (y4eOHBIX
MOCOOMSIX) WIIM B IPYTMX UCTOYHUKAX MH(DOPMALIHH.

KonTtposnpHast paboTa mpoBOIUTCS B MUCBMEHHOU (hopMe.

KontponbsHbie paboThl 0OBIYHO COJEPKAT HECKOJBKO BOMPOCOB U MMEIOT HECKOJBKO
BapuaHTtoB. CTyneHT nub0 cam BBIOMpaeT OJUH U3 MPEIJIOKEHHBIX BapUAHTOB, JIMOO
MpenoaaBaTelb 3aKPETUIseT 3a KaXIbIM CTYJCHTOM ONpeAeNieHHbI BapHaHT.

Metoan4eckne peKOMEHIAIUH IS OATOTOBKH K OBICTPOMY IHCBMEHHOMY OIIPOCY
«0JIMI-0NIPOCY» U NMPOBeAeHUsI OBICTPOro NMCHMEHHOI0 ONPoca «OJHI-0IIPOca»

BhBICTpBIN MUCBMEHHBIH OMPOC «OIUL-OMPOCY» CIOCOOCTBYET PAa3BUTHIO MBICIUTEIBHOTO
IpoLEecca, Pa3BUTHIO CIIOCOOHOCTH K CUCTEMHOMY MBIIIJICHUIO U aHAJIU3Y, @ TAKXKe 3aKPETICHUIO
3HAHWUU Y BCEX CTYJCHTOB OJJHOBPEMEHHO.

[Tpu moAroToBKe K «OIMIL-OMPOCY» MPENoAaBaTelb J0JDKEH 3apaHee IPUroTOBUTh CITMCOK
CTYACHTOB U HAIIUCATh CAMbIC BAXXHBIC, HO ITPHU 3TOM Y3KHUC U JIOTHYCCKU CBA3AHHBIC BOIIPOCHI 110
COOTBETCTBYIOLLEU TEME.

Kaxxaomy cTyneHTy BblAAaeTCs CBOW COOCTBEHHBIN, Y3KO C(HOpMYJIUpPOBAHHBIA BOIPOC.
OTBeTt JOJIDKEH OLITb YETKUM U KpaTKuM, COACpIKAIIUM BCC OCHOBHBIC XapaKTCPHUCTHUKH
OIUCHIBAEMOT'O TIOHATHS.

MeToauyeckue peKOMeHIAUNHU Il IPOBeAeHMsI 3a4eTa
CtyneHThl 00s13aHBI CIaTh 3a4€T B COOTBETCTBHH C PACIHCAHUEM U YYEOHBIM ITUIAHOM.
3auer Mo AWCUUIUIMHE IMpecleqyeT Ieib OIEHHTh padoTy CTyAEHTa 3a KypC, IMONy4YeHHE
TEOPETUYECKUX 3HAHWH, MX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MEBIIUICHUS, MPUOOpETEHHUE
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HaBBIKOB CaMOCTOSITENIbHOW pabOThl, YMEHUE MPUMEHATh MOJYYEHHbIE 3HAHUS JUISl PELCHHS
NPaKTUYECKUX 3a/1ad.

®opma mpoBeneHHs 3ayeTa: YCTHO WIM TNHCbMEHHO YCTAHABJIMBAETCS pPElICHHEM
kadenpsl. Pe3ynpraT ciaum 3aueta 3aHOCUTHCS MTPETIOJaBaTEeNIeM B H9K3aMEHAI[IOHHYTO BEIOMOCTh
Y 324ETHYIO KHUXKKY.

B ocBoeHMM MUCHMIIIMHBI WHBAIHIAMU W JIUIIAMHU C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMU
370pOBbsl  OOJIBIIOE 3HAYCHHE MMEET WHAMBUIyajbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE Pa3bsiCHEHUE y4eOHOro MaTepuania.

WNunuBuayanbHble  KOHCYJBTAllMM 10 NPEAMETY SBISIOTCS BAaXHBIM  (DaKTOPOM,
CTMOCOOCTBYIOIIMM WHINBUAYATN3AIHA O0YyUYCHHS U YCTAHOBIIEHUIO BOCTIMTATEIHFHOTO KOHTAKTA
MEXJIy TpemnojaBareieM W O0OydaloUmMMcs HWHBAJIWAOM WM JIMIOM C OrPaHUYEHHBIMH
BO3MOXKHOCTSIMH 3/JOPOBBSI.

JlaGopaTopHasi pa6oTa BBITIONHAETCS CTYJEHTOM B COCTaBE TPYIIIbI, TOATPYIIIHI WIN
WHIUMBUAyaIbHO. Bce BbIYUMCICHMS JKeNarelbHO TNPOBOAMTH BO BpeMmsi 3aHsATHs. [lpu
HE/I0CTaTOYHOM KOJIMYECTBE BPEMEHHU UX MOXKHO BBITIOJIHATH B YAChl CAMOCTOSITETIBHOM pabOTHI C
00s13aTeNIbHBIM NPEACTaBICHUEM PE3YyJIbTATOB MPENOAABATENIO Ha MOCIEAYIOINX 3aHATUAX WIH
KOHCYJIbTallUsIX.

OdopmieHne paboT AOJIKHO IPOBOAUTHCS TOCIE OKOHYAHUS PaboThl B ayauTopuu. s
MOJArOTOBKH K 3alllUTE OTYeTa CielyeT MPOAaHAIU3UPOBATh PE3yJIbTaThl, 00OOLIUTH PE3yIbTaThI
MCCIIEIOBAaHHUH B BH/IE BHIBOJIOB 11O PabOTE, MOIrOTOBUTH OTBETHI Ha BOIIPOCHL. [locie 3aBepieHus
BBITOJIHEHUS JTAOOPATOPHBIX pabOT MPOU3BOIUTCS UX 3ALUTA.

7 MaTepuajibHO-TeXHHYeCKOe o0ecneveHue mo JUCHumInHe (MoayJI10)

HanMmenoBanue creruaibHBIX
TOMENIeHU M

OCHAIIIEHHOCTD CIIELHATBHBIX
MOMEIIEHU I

Ilepeyens JIM1IEH3UOHHOTO
IPOTPaMMHOTO 00eCIeUCHUs

Yuebubre ayIUTOPUHI TUTS
MIPOBECHUS 3aHATUH JIEKIIHOHHOTO
TUMA

Mebenb: yaeOHas MeOenb
TexHUUYECKHEe CPeICTBA 00y UCHHUS:
JKpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

(ayn. 10la, r. KpacHomap, yu. COMSOL Multiphysics
CraBpornonbckas, 149)
VuebHbIe ayIuTOpUH st | MeGenb: yueOHas MeOelb Microsoft Windows
pOBeIeHH s J1abopaTOpHBIX paboT. | TexHuUYeckue cpecTBa 00y UeHUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 9KpaH, IPOEKTOpP, KOMIIBIOTED Plus
Craspornonbckasi, 149) Ob6opyroBaHKe: MeIoBast TOCKa COMSOL Multiphysics

Jns  camocroATenbHOM  paboThl  OOyyaromuxcs IMpeIyCMOTPEHbl  TOMEIICHUs,

YKOMIIJIEKTOBAHHBIC CHGHH&J’IH?:HPOB&HHO?I MC6€JTBIO, OCHAaIlICHHBIC KOMHBIOTCpHOfI TEXHUKOH C
BO3MOXHOCTBIO IHNOAKJIIIOUCHUSA K CCTHU <<HHTepH€T» U o0OecIieueHueM A0CTyIIa B 3JICKTPOHHYIO

HH(pOpMaLII/IOHHO-06pa3OBaTCJ'H:HYIO cpeay YHUBCPCUTCTA.

HaumMenoBanue noMeueHui s
CaMOCTOSITEIbHOM PaboThI

OcHallleHHOCTh TOMEIIeHUHN IS
CaMOCTOSITENIFHOM PaboThI

[lepeueHp TUIIEH3UOHHOTO
MIPOrPaMMHOTO O0ecCTeyeHUs

3ai HayuHoit 6ubimorexu)

oOyJaronuxcs oOydJaronx cs
Iomenienue s camocrosiTenbHOM | Mebenb: yueOHas MmeOenb WinSvrDCCore ALNG
paboThl oOyuaromuxcst (dutanbhbii | Komrmiext cniequanusupoBanHoit | LICSAPk MVL 2Lic CoreLic

MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O06opyioBaHKe: KOMIbIOTEPHAsS TEXHUKA
C TOJAKJIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHKalMOHHOU cetn « MHTepHeT» u
JOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMAITOHHO-00pa30BaTENBHYIO
cpeny o0pa3oBaTelnbHON OpraHU3aIuHy,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
obopynoBaHue, obecrnieunBaroiee
JOCTYIl K CETH HHTEpPHET (IIPOBOAHOE
COC/TMHCHHE u OecrpoBoIHOE
coenuHeHue 1o texHogorud Wi-Fi)

EES

Microsoft Office Professional
Plus

Koncynbsrantlntoc
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TTomemmenne it caMOCTOSITEIILHOMU
pabotsl obyuaromuxcs (aya. 329c,
401c, T. Kpacnonap, YL
CraBporonbckas, 149)

Mebenb: yaeOHas MeOenb

Kommext CIeUaIU3UPOBAaHHON
MeOesHi: KOMIbIOTEPHBIE CTOJIBI
O6opyaoBaHre: KOMIBIOTEPHAS TEXHUKA
C TOAKIIOYEHHEM K WH(GOPMAIMOHHO-
KOMMYHUKAIMOHHOI cetn « MHTepHeT 1
JIOCTYTIOM B JNEKTPOHHYFO
MH(OPMAOHHO-00Pa30BATENbHYO
cpeny 00pa3oBaTeNbHOW OpTraHU3aIHH,
BeO-KaMepHl, KOMMYHHUKaIIHOHHOE
obopymoBanue, obecrieqnBaroriee
JOCTYH K CETH HHTEpHET (IIPOBOIHOE
COeIMHEHHE u OecrpoBoiHOE
coeaunenue mo texuonoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crnenuanu3upoBaHHOE
IporpaMMHOC 06ecnequI/Ie
cepun «9KOJIOT» (YIIP3A
«3KOJIOy, ITIB-3KOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-TI'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)

Fenix Server Academy
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