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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Iesb ocBOEHHA JUCHUILITMHBI OPMUPOBAHUE Y CTYJICHTOB 3HAHUI O MAaTEMAaTHUECKIX
METOJaX HMCCICIOBaHNs (U3UKO-XMMHUYECKMX TIPOIIECCOB, OCBOCHHE HEKOTOPBIX OCHOBHBIX
MOJIXO0B K MOJICJTUPOBAHHIO U MOTYYECHHE HABBIKOB PEILICHUS 33/1a4 POrHO3UPOBAHUS TTOJJOOHBIX
MIPOIIECCOB B TEXHOChEpE.

1.2 3agaun AUCHMUILINHEL,

1. Jlath mpencTaBlieHHEe O MAaTeMAaTHYECKHUX METOJaX HCCIEIOBAHUS MPUPOTHBIX
3aKOHOB, O MAaTEMaTHYECKOM MOJICIIMPOBAHUH KaK MIEPBOM CTYICHHU CO3JaHUS TCOPUHU B TOW HIIN
WHOW 00JIaCTH HAYKHU.

2. CdopmupoBaTh 3HaHUS 00 OCHOBHBIX 3aKOHAX W BBIPAXKAIOIIUX yPaBHCHUSAX B
obnacT MOJEIMPOBAHUS SIBICHUU TIEPEHOCA, C IEIbI0 IMPOTHO3UPOBAHUS TIPOIECCOB B
TexHocdepe.

3. OOy4uTh HEKOTOPHIM OCHOBHBIM I10JIX0J1aM K MOJIETUPOBAHUIO U IPUBUTH HABbIKU
peleHus 3aa4 10 IPOTHO3UPOBAHUIO (PU3UKO-XUMHUECKUX IPOIIECCOB.
4. [IpuBUTH NpaKTHUECKUE HABBIKU PAOOTHI C KOMIBIOTEPHBIMHU MPOrpaMMaMU ISl

THUITMYHBIX (l)I/ISI/IKO-XI/IMI/I‘leCKI/IX pacucToB B TCXHOCCI)epe.

1.3 MecTo AucuuninHbI (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMBbl.
Jucnnmmna «CHCTEMHBIN aHaIN3 U MOJCIMPOBAHHE MPOIECCOB B TEXHOC(EPE» OTHOCHUTCS K
JUCHUTUTMHAM TI0 BBIOOpPY YacTH, GOpPMUPYEMON yYaCTHHKaAMH OOpa30BaTEIbHBIX OTHOIICHUH,
brnoka 1. {uctununsl (Mogymnn) yueOHoro miana. B coorBeTcTBuu ¢ paboynM yueOHbBIM MIIaHOM
TUCIUIUIMHA u3y4yaeTcss Ha 4 Kypce mo ouyHou dopme oOyueHus. Bun mnpomexxyTouHOU
aTTeCcTalluu: 3a4erT.

W3ydeHuto TUCHMITIMHBI JOJDKHO MPEIIeCTBOBATh M3Y4YEHHE TAKUX TUCLHUIUIMH, Kak
«Teopus ropenus u B3pbiBa» U «CucTeMbl 3alIUTH THApOchepsl U auTocheps». Jucuunimnna
SBJISIETCA TPENUIeCTBYIOMEH MpU M3Y4YeHHH TUCHMIUIMH: «Pecypco- u sHeprocOGeperaromiye
IIPOMBIIIJIEHHBIE TEXHOJIOTUNY, « YTIpaBiIeHHE TeXHOCHEPHON OE30MacCHOCTHION.

1.4 IlepeyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbHON IPOrPaAMMBI
W3ydyenne naHHOM y4eOHON AMCLUMIIIMHBI HAIMpaBlIEHO Ha (OPMHUPOBAHHME Yy OOYHAIOIIHXCS
CIEYIOIIMX KOMIETCHIUN

KO}] 1 HAUMCHOBAHUE MHAUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs MO AUCIUILITNHE
KOMIIETEHIIUU

IIK-3 CnocobeH ucno/ib30BaTh npogeccuioHalbHOe NPOrpaMMHoe olecneuenune Ajs coopa, o0padoTkM U
nepefayd MHGOPMANMHM M COBPEMEHHBbIC CPEACTBA BBIYHCIUTE]bHOH TeXHMKH W HMH(OPMAINMOHHO-
KOMMYHHMKAIIMOHHBIE TEXHOJOTHH UISl MATEMATHYECKOT0 MO/JeJTMPOBAHNS IIPOLIECCOB B TexHOC(epe

WIIK-3.1.  Hcnonsdyer  mpodeccnoHanbHOe | 3HaeT NpogecCHOHAIBHOE MPOrpaMMHOe oOeclieueHne s
nmporpaMMHOoe  obecmeueHue  aias cOopa, | cOopa, 00paboTkm ©  mepenadn  WHPOpMANUU, H
obpaboTkn W mepegay  WHPOPMALMK W | COBPEMEHHBIE CPEICTBA BBIYUCIUTENBHON TEXHUKH W

COBpPEMEHHBIE cpencTBa BBIYHCITUTENHHON | MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU IS
TEXHUKHU U MHOOPMAIIMOHHO-KOMMYHHUKAITUOHHBIE | MaTeMaTHYeCKOTO MOJIEITUPOBaHUS, OCHOBHBIE
TEXHOJIOTUHU JUTST MaTeMaTHYeCKOTO | MPOTrPaMMHBIE CPECTBA JJIsi OMUCAHMS (PU3UKO-XUMHUECKUX
MOJIeNIMPOBAHUS IIPOIIECCOB B TeXHOC(hepe MPOIECCOB B TeXHOChepe, pa3iuyHble HUCTOYHHUKHU

uHpOpMAMK  JUIS  pelIeHWus 3amad B 00JacTu
MOJICIAPOBAHUsS  (DPU3UKO-XUMHUYECKUX  TIPOIECCOB B
TexHochepe

YMeer  OCymeCTBIATH  MOMCK M HUCIOJNB30BaTh
pogeCCHOHATIBHOE MPOTPAMMHOE O0ecIiedueHue s coopa,
00paboTKM U Tmepenadun WHPOpMAIMH, ¥ COBPEMCHHEIC
CpeJICTBa BBIYUCIUTCIBLHON TEXHUKH ¥ HH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU [yl MaTeMaTH4eCKOro
MOJICIMPOBAHMSI TMPOLIECCOB B TexHocdepe, NPUMEHSTH
pe3ynbTaThl  MHGOpMATH3aMA B IpodeccroHaIbHOM




KOZ{ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

P€3yﬂbTaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIH

JeATENFHOCTH, HCHOJB30BaTh OCHOBHBIE BBEIPAXKAIOIIHE
YpaBHEHUS UL ~ MareMaTH4eCKOr0  MOJCIMPOBAHUS
pa3sIHYHBIX (DUIUKO-XUMHYECKHX MPOLECCOB IS PEIICHHS
npohecCHOHATBHBIX 3aj1ad, OPOEKTHPOBATh
MaTeMaTHYECKYI0 MOJICITh

Brazgeer, BHempsieT W paspabarhiBaeT MpodecCHOHATbHOES
nporpaMmHoe oOecrieueHne aias cbopa, 00pabOTKH W
nepeayd  WHGOpPMAIMH M COBPEMCHHBIC  CPEACTBa
BBIYHCITHTEIBHON TEXHUKH u HUH(POPMALHOHHO-
KOMMYHHKAllMOHHBIC TEXHOJOTHU IJIsi MaTeMaTHYeCKOro
MOZENUPOBAHUS MPOLECCOB B TeXHOcdepe, BIameeT
OCHOBHBIMH  ITOJXOAaMH K MOJCIMPOBAHUIO  (PHU3HKO-
XMMHYECKHX MPOLECCOB I PELICHNS IPAKTHYESCKUX 3a/1ad
B HAay4YHO-HCCIICHOBATENBCKOH M HpodecCHOHANBHON
JeATENFHOCTH, HaBBIKAMH CO3JAaHHSI MAaTeMaTHYeCKUX
MOHeHeﬁ, peuieHusA MaTeéMaTU4YCCKUX 3anaad, METodaMu
MOCTPOCHNUA MATEMATHYCCKUX MOﬂeHeﬁ TUIIOBBIX 3a/Ja4 B
00macTi GU3MKO-XUMHUYECKUX MPOIIECCOB B TeXHOCheEpe

2. CTpyKTYypa U colepxKaHue TUCHUILINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH AMCHMILIMHBI 10 BUAaM padoT

OOmmiast TpyJ0EMKOCTh JUCHUILIMHBI cOcTaBisieT 4 3adetHbiX eauuun (144 yacoB), ux
acmpe/esieHre 10 BUiaM paboT MPeJICTaBICHO B TabIuIe

Bunsr padot Bcero ®dopma oOyueHus
4acoB OYHas
7 cemectp
(gacsr)

KonrakTHasi padora, B TOM 4ucJje:
AynuTopHBIe 3aHATHS (BCEro): 68 68
3aHATHSA JIEKIIMOHHOTO THIIA 34 34
1a00paTOPHEIE 3aHATH 34 34
HNuas koHTaKTHas padoTa:
Kontponus camocrosrensHoi padotsl (KCP) 4 4
[Ipomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocTosiTeTIbHasi padoTa, B TOM YHCJIE: 71,8 71,8
Pemenue 3amay 25 25
CamocrosTennbHOE HM3Y4YeHHE pa3zelioB, CaMOINOATOTOBKa (IpOpaboTKa W
MMOBTOPEHHUE JICKIIMOHHOTO MaTepuaja W MaTephala YYeOHHKOB M yUeOHBIX 25 25
I0CcOOMH, ITOrOTOBKA K JIAOOPaTOPHBIM 3aHSTHSIM, KOJJIOKBUYMaM M T.J1.)
[ToaroroBka K TeKyLieMy KOHTPOJIIO 21,8 21,8
KoHTpoab:
IToaroroBka K 3K3aMeHy - -
Oomasi Tpy10eMKOCTh gac. 144 144

B TOM 4HcJie KOHTAKTHAasi padoTa 72,2 12,2

3a4. e/l 4 4

2.2 Conepxxanue Q¥ CHUILTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYTOSMKOCTH TI0 pa3JieiiaM JUCIHILTAHBL.
Pa3nens! (TeMbl) TMCHUIUIMHBI, U3ydaeMble B 7 cemectpe (ounas ¢hopma obyuenust)




KonnuecTtBo yacos
A Breayaut
No HammenoBanwne paznenos (Tem) yauTOpHas opHas
Bcero pabota
paboTa
JI 113 JIP CPC
1 MateMaTHueckoe MOJSIUPOBaHUE KaK METO/ HAyYHOTO 28 7 - 7 14
HCCIIC/IOBAHMSI.
2 HepaBHoBecHas TepmoanHamuKka. Y paBHeHuss OH3arepa u 28 7 - 7 14
' Kenem-Kauansckoro.
3 BriBo muHEHHBIX 3aKOHOB U3 ypaBHeHHH OH3arepa u Kenem- 28 7 - 7 14
' Kauansckoro.
4 JluneiiHble 3aKOHHI IIepeHoca (3akoHsl OMa, Ouka, lapcw, 28 7 - 7 14
) dypre).
5 MonenupoBaH#e IPOIECCOB MEPEHOCA C IIOMOIIBI0 W3BECTHBIX 27,8 6 - 6 15,8
MPOTPAMMHBIX [POIYKTOB.
HUTOI'O no pasdenam oucyuniurvl 139,8| 34 - 34 71,8
KoHTpoas camocTosrensHoM padoTsl (KCP) 4
IIpomexxyTounas arrectanus (MKP) 0,2
[ToaroToBKa K 9K3aMeHy -
O06mas TpyJ0eMKOCTh O JUCIMILTHHE 144

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — mabopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyIeHTa

2.3 Conep:xaHue pa3aesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA
HaumenoBanue pa3nena

dopMa TeKy1Lero

No (Tembl) Copepxanue paszzena (TeMbl) KoHTpONA
1 2 3 4

1. |MaremaTHueckoe [NonsaTus: MaTeMaTHKa, MaTeMaTHIecKoe MoieupoBanue, |bO
MOJICIIUPOBaHME KaK METO/ |9HCIICHHBIN aHaJH3, aHATUTHYECKOE MCCIICIOBAHNE, TEOPHSL.
HAYYHOTO MCCIICIOBAHUSI. MeToapl YUCICHHOTO MOICITHPOBAHMSL.

2. |HepaBHOBecHas Knaccudeckas TepMoTMHAMUKA ¥ TEPMOJAUHAMIKA YO
TEPMOIMHAMHUKA. HEPaBHOBECHBIX IpolieccoB. OO0CHOBaHUE YpaBHEHHMA
VYpasuenus Onzarepa u Omnzarepa, cxema BbIBoJia ypaBHeHUH Kenem-Kauansckoro.
Kenem-Kagansckoro. CornpskeHue siBICHHI epeHoca B MeMOpaHHbBIX CHCTEMaXx.

3. |BbIBOJ JIMHEHHBIX 3aKOHOB |BbIBOJ TMHEHHBIX 3akoHOB OMa, @uka, lapcu, ypee u3  |bO
u3 ypaBHeHuit On3arepa u  |ypaBHeHuit Onzarepa u Kegem-Kagansckoro.
Kenem-Kagansckoro.
4. |JIluHelHbIe 3aKOHBI Pacuer ckopocTeil mpocTeHmnX HepaBHOBECHBIX MPOIECCOB, |K
nepenoca (3axousl Oma, ucnonb3ys 3akoHel OMa, ®uka, Japcu, Oypse.
Duka, lapcu, Dypse).
5.  |MogaenmupoBanue npoueccoB |M3ydeHne NpuHIUMIOB padOThl MPOTPAMMHBIX MPOAYKTOB:  |[P3, K
HNEepeHOca C MOMOILBIO «MuxkporereporeHHast MoJiesb» U «An/luam.
M3BECTHBIX POrPaMMHBIX
MPOAYKTOB.

2.3.2 3aHATHS CEMHUHAPCKOTo THNA (MPaKTHYecKHe / CeMUHAPCKHUE 3aHATHS/
JlabopaTopHblie padoThI)
JlabopaTopHbie paboThl

HaumenoBanne pazaeia (I)opMa TCKYLICTO

Ne TemaTnka 3aHATHH/pabOT
(Tembr) KOHTPOJIS
1 2 8 4
1. |Maremarnueckoe MeTo/1bI YHCTIEHHOTO MOJIeMpoBanys. Vcrnons3oBaHme JIP

MOJCIUPOBAHUEC KaK MCTOJ YHCJICHHOI'O aHan3a JJId peHICHr 3aaa4.
HAy4YHOI'0 MCCJICJOBAaHMUS.

2. |HepaBHOBecHas ConpsbkeHue cuil ¥ IOTOKOB, ypaBHeHus OH3arepa. JIP
TepMoJMHamMuKa. YpaBHeHus |YpaBHeHus Kegem-Kauanbckoro u npaktuieckue
Omnzarepa u Kenem- K03 (pHUIIHEHTHI TIEpeHoca.
Kauansckoro.




3. |BbIBoI MMHEHHBIX 3aKOHOB  |BrIBoumHEHHBIX 3akoHOB OMa, ®Duka, apcu, ®ypse uz  |JIP
u3 ypaBHeHuit OHzarepau  |ypaBHeHuit Onzarepa u Kegem-Kauansckoro.
Kenem-Kauansckoro.

4. |JIuneiinble 3aK0OHBI NepeHoca |Pacuer ckopoctu muddy3un U FIEKTPOMUTPALIIOHHOTO JIP
(3axonbsl OMma, ®@uka, [lapcu, [mepeHoca yepe3 MeMOpaHbl. PacueT ckopoctu
Dypse). 3JIEKTPOAMAIN3A

5. |MopemupoBanue npoueccoB |OCBOEHUE MTPOTPAMMHBIX ITPOTYKTOB: JIP
MepeHoca ¢ MOMOIIBIO «MuxkporereporeHnas Mmojenb» U «On/luamy». [Iposenenue
M3BECTHBIX MPOTPAaMMHBIX  [PacdyeTOB 3JIEKTPOIPOBOJHOCTH, KO dHLIHEHTa
MIPOIYKTOB. T Py3nOHHON MTPOHUIIAEMOCTH 1 YHCEI TIepeHoca,

MIOCTPOEHHUE KOHIIEHTPAIMOHHBIX POHIICH.

Pemenne 3amau (P3), ycrueiii onpoc (YO), «omum-omnpoc» (BO), xoHTposibHas paboTa
(KP), 3amura nmabopatopHoit padotsr (JIP)

[Ipu

U3Y4YEHUU

JUCHUITIINHBI MOT'yT MMPUMCHATCA QJICKTPOHHOC 06yquI/Ie,

JIMCTaHIIMOHHBIE 00pa3oBaTeNbHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBbie paboThl HE IPeyCMOTPEHbI Y4EOHBIM IIJIAHOM

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuXxcsi Mo JUCHUIINHE (MOIYJII0)

Ne Bux CPC [epedens yueOHO-METOANIECKOTO 06ecneq?HI/m JIUCIUIDIAHEI IO BBITIOJTHEHUIO
CaMOCTOSATEIFHON pabOTHI
1 2 3

1. |Pemenue 3amau Tpudonor K.M. ®uznko-xuMHUECKUE MIPOIECCH B TeXHOChHEPE: YUCOHUK s

2. |CamocrosTenbHOE crynenrtos By30B / K. U. Tpudonos, B. A. JleBucuios. - M.: UHOPA-M: ®OPYM ,
M3y4Y€HUE pa3/iesoB, 2007. - 239 c.
CaMOTIOJrOTOBKA
(mpopaboTka u MaremaTHuecKoe MOJEINPOBAHNE YKOJIOTHYECKUX MPOIIECCOB PACTIPOCTPAHEHUS
TIOBTOPEHHE 3arps3HAIONINX BEIIECTB: yueOHOe mocoOue Tt CTYIeHTOB By30B / B. A. Babemiko,
JIEKIIHOHHOTO A. B. [TaBnoBa, O. M. Babemiko, O. B. EBnokumoBa; M-Bo 00pa3oBaHus U HAYKA
MaTepHana u Poc. ®eneparun; Kybanckuii roc. yH-T. - KpacHomap: [KybaHckwuii
MaTepHaia y4eGHHKOB rocyaapcTBeHHbll yHuBepeuteT], 2009. - 138 c.
¥ y4eOHBIX ocoOmii, | METOIMYECKIe yKa3aH s K CAMOCTOSTENIbHOI paboTe CTYyICHTOB.
MOIrOTOBKA K YTBepxneHs! kKadeapoi pusndeckoit XxuMuu, mpotokos Ne 17 or 11.05.2017 r.
nabopaTOpPHBIM
3QHATHSM, Meroaunueckre peKOMEHJallui K OpraHu3aliy ayJUTOPHON U BHEAYAUTOPHOM
KOIUTOKBMYMaM H T.1.) |(CaMOCTOATeNIbHOM) paboThl CTyJEHTOB: MeTouueckue ykasanus / coct. T.IL

3. |[ToaroroBka k Cropoxenko, T.b. Ilounnok, A.B., becnanmos, H.B. Jloza. — Kpacronap: Kybanckuit
TEKyLleMy KOHTPOJIO  |roc. yH-T, 2018. 89 ¢

Y4eOHO-METONUYECKUE MaTepHambl ISl CaMOCTOSITENIbHON pPabOThl 0OyYarOIIUXCS U3
YUCiIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (OB3) mpenocTaBmistoTcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3[JOPOBBS M BOCIIPHUATHS HHPOPMAIUH:

st muu ¢ HapyIeHUsIMU 3pEHHUS:

— B mieyaTHOU popme yBeTHUEeHHBIM MIpU(TOM,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jis u11 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JLnst L ¢ HapyIIEHUSIMU OTIOPHO-JBUTaTEIBHOTO almnapara:

— B Ie4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.



3. OOpa3oBaTeibHble TEXHOJIOTHHM, NMPUMeHsieMble NPH OCBOGHHH JIMCHUILIMHBI
(Momy.Jis)

B Xozme wu3ydyeHHMs JUCUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOIMH: JIEKIMH, J1a0OpaTOpHble 3aHATUSA, NpoOiieMHOe oOyueHue,
MOJyJIbHAsE TE€XHOJIOTHUS, MOJATOTOBKA NMUCHMEHHBIX AHAJTUTUYECKHX PabOT, CaMOCTOSATEIIbHAS
paboTa CTy/I€HTOB.

KoMIeTeHTHOCTHBIM MMOAXO0J B paMKax MpenojaBaHus JUCLUIUIMHBI pean3yercs B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOIUK,
MO3TOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTyalldil, aHaiM3a IeJarornyeckux 3ajad,
Ie1arOrMYecKoro KCIeprUMEHTa, HHBIX (OpPM) B COUETAaHUM C BHEAYAUTOPHOM pabOTOMH.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TPH HU3YyYECHHUH JAUCHUILIAHBL:
UCMOJIb30BaHUE  MH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIUH, IPUMEHSIEMbIE TPU U3YUYEHUN AUCLUIUINHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTallMi C NCIIOJIb30BAHNUEM JIEKTPOHHOM IIOYTHI.

B Xxozme wu3ydyeHHs JUCUUIUIMHBI TNPEAYCMOTPEHO HCIIOJIb30BAHME — CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMM, J1a0OpaToOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJyJIbHAsE TE€XHOJIOTHS, MOJATOTOBKA NMHUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSATEIIbHAsS
paboTa CTy/I€HTOB.

KoMIeTeHTHOCTHBIM MMOAXO0Jl B paMKax MpenojaBaHus JUCLUIUIMHBI pean3yercs B
UCIIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOJUK,
MO3rOBOIO IITypMa, pa30opa KOHKpPETHBIX CUTyallMi, aHajlu3a IeJaroru4eckux 3ajad,
[e1aroryeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

NupopmaniionHble  TEXHOJIOTUH, TMPUMEHSEMble TPU  H3YYEHMM JUCLMILIUHBI:
UCMOJIb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPU U3YUYEHUN AUCLUIUINHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAllil C NCIOJIb30BAHNEM DJIEKTPOHHOMN MOYTHI.

g popmupoBaHus NpodecCHOHAIbHBIX KOMIIETEHLUH B IMpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPOo(ecCHOHABHO-PAa3BUBAIOILET0 00yUYeHHUs, IpeayCcMaTpuBaroIas
HE TOJBKO IMepeAady TEeOpeTHYecKoro Marepuajna, HO M CTUMYJIHMpPOBaHHE U pa3BUTHE
NPOAYKTUBHBIX MMO3HABATEIbHBIX AEUCTBUM CTYJEHTOB (Ha OCHOBE MCHXOJOTO-MEAarornueckon
TEOPUH MO3TAITHOTO (POPMUPOBAHUS YMCTBEHHBIX I€UCTBUI). AKTUBHU3AIMM U UHTEHCU(UKALIUN
MIO3HABATEJIBHOIO Ipolecca CIIOCOOCTBYIOT HCIIOJIb30BAaHUE MEIarorMyeckoi 3BPUCTHKH,
MOJIEJTMPOBAaHUE MPOOIEMHBIX CUTYallUi, MyJIbTUMEIUHHBIE PE3EHTALlMHU B JIEKIIHOHHOM Kypce.
B pamkax ma0opaTOpHBIX 3aHATUH OPUMEHSIOTCS METOAbl IPOEKTHOro  0OyueHwus,
HCCJIEIOBATENILCKUE METObl, TPEHUHTOBbIE (OPMBI, METOJ] KOHKPETHBIX CHUTyalllil, UTPOBBIE
TEXHOJIOTMH. B mporiecce caMoCTOSITENBHOM AESITENBHOCTH CTYJEHTHI OCBAaUBAOT M AHAIIM3UPYIOT
NepeoBON MeAarorndeckuil OMbIT, MCIOIb3Ysl UMEIONLYIOCS JIMTEPATypy U HH(OPMAalMOHHbIE
TEXHOJIOTUH, BBICTYNAIOT C MPE3CHTALMSIMU Tepell YJalluMHcs, BelyT NpOoQpOpPHEHTAIIMOHHYIO
paboTy, HAKAIITMBAIOT MOPTHOIHO Pa3padOTOK.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCleBaeMOCTH U MPOMeKYTOYHOI
aTTecTALMHU.

OneHouyHble CpeACTBa MpeIHa3HAYeHbl JJIs KOHTPOJS U OLEHKH O0Opa30BaTeIbHBIX
JOCTIKEHUH 00y4aroImuxcs, OCBOMBIIMX MpOrpaMMmy ydeOHOH aucuuruimHbl «CHCTEMHBIN
aHaJIU3 U MOJICTTMPOBAHUE MPOIIECCOB B TEXHOCHEPEY.

OneHouHbIE CpeCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUIsl IPOBEACHUS TeKylIero
KOHTPOJIA B (popMe TECTOBBIX 3a/laHUM, NOKJIaJa-IPe3eHTAllMd MO MPOOJIEMHBIM BOIPOCaM,



Pa3HOYPOBHEBBIX 3aJaHUi, POJECBOM HIPBHI,

aTTecTanuu B GopMe BOIPOCOB U 3aJaHUH K 3a4eTy.

CUTYallMOHHBIX 337ad U MNPOMEKYTOYHOM

CprKTypa OLHCHOYHBLIX CPEACTB NJIA Telcymeii H l'lpOMe)KyT()‘{H()ﬁ aTTeCTallun

Ne Kon u HanmeHoBaHue Pe3ynprarel 00y4yeHus HanMeHoBaHME OLIEHOYHOTO CPENICTBA
n/n HUHAMKaTOpa (B cootBeTcTBMU C 1I. 1.4) Texymmii IIpomexyTouHas
(8B cooTBercTBUM C 11. 1.4) KOHTPOJIIb aTTecTalys
1 HUIIK-3.1. Ucnone3yer 3HaeT npogdeccrnoHabHOE Bompocs s Bompoc Ha 3auere
npo¢eCCHOHATBHOE mporpaMMHOe oOecreueHue st coopa, | «OuI-ompocay, 1-2
IIPOrpaMMHOE 00paboTku 1 nepenayu nHGopMauuy, | adoparopHas
obecrieuenue it cOopa, | ¥ COBPEMEHHBIE CPEJCTBA pabora
00paboTKK 1 nepenavn BBIYHMCIIUTEIHHON TEXHUKU U
nHpopmanuu n nH(pOpMAIMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJISl MAaTEMaTHIEeCKOTO
BBIYHCIIATETLHON MOJETTMPOBaHUSA
TEXHUKH U YMeeT ocyIecTBISATh OUCK
nH}popMannoHHoO- HCTIONH30BaTh MPO(ECCHOHAIBHOE
KOMMYHUKaIINOHHBIE IporpaMMHOE obecriedeHue st coopa,
TEXHOJIOTUH IS 00paboTku 1 nepenayu nHGopMalum,
MaTeMaTH4eCcKOro Y COBPEMEHHBIE CPE/ICTBA
MOJICTTUPOBAHHMS BBIYHCIIUTEIBHON TEXHUKHU U
npoteccoB B TexHochepe | MHOOPMALMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
MO/JIETTMPOBAHMS TPOIIECCOB B
TexHochepe
Brnaneer 0OCHOBHBIMHU MTOJIXOIaMH K
MOJICTIMPOBAHUIO (PU3NKO-XHUMHUUECKUX
MPOLIECCOB ISl PEIICHNUS
MPaKTHYECKUX 33/1a4 B HAYYHO-
HCCIIEIOBATEIIbCKON U
npodeccnoHanbHOM AesITeIbHOCTH,
HaBBIKAMU CO3/IaHHS MaTeMaTHYECKHUX
MOJIeNeH, pelIeHusl MaTeMaTHUYEeCKUX
3aj]a4, METOJIJaM1 TIOCTPOCHUS
MaTeMaTHYECKHX MOJIeJIeH THIIOBBIX
3a7a4 B 001acTi (PU3UKO-XUMHUIECKUX
MPOLIECCOB B TeXHOC(hepe
2 HUIIK-3.1. Ucnons3yet ‘YMeer ocyliecTBIsATh IOUCK U Bompockr mist Bompoc Ha 3auere
po¢eCCHOHATHHOE HCIIONBE30BaTh MPO(ECCHOHATBFHOE YCTHOTO OTIpoca 3-4,6
IIPOTrpaMMHOE porpaMMHOe obecriedenue st coopa, | Mo paszgeny,
obecnieueHne s cOopa, 00paboTku ¥ nepenayu nHbpopMamu, | abopaTtopHas
00paboTKH U mepeaaun Y COBpEMEHHBIE CPEJICTBA pabora
nHdopmanuu u BBIYHUCIIUTEIbHOM TEXHUKHU U
COBpEMEHHBIE CPEICTBA nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
BBIYHCITUTEIHHOM TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
TEXHUKH U MO/ICTIMPOBAHMUS TPOLIECCOB B
nHPOPMAINOHHO- TexHochepe.
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIS Bnaneer, BHenpseT 1 pa3pabaTsiBaeT
MaTeMaTHIecKOro npodeccruoHaIbHOE TPOTPAMMHOE
MOJIEIUPOBAHUS obecrieuenne Juist cbopa, 06pabOTKH 1
IpoLeccoB B TexHOcdepe | mepenauu HHGOpMaAUUHU U
COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIbHON TEXHUKHU U
nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe
3 HIIK-3.1. Ucnomb3yeT 3Haet mpodeccrnoHaIbHOE Bompocsr mist Bompoc Ha 3adere
npodeccruoHabHOE MporpaMMHOE obecrieueHue s coopa, | «OIUI-0Ipocay, 5
IIPOrpaMMHOE 00paboTku u nepenayu nHGopmauuy, | adoparopHas
oOecrieuenue Juist cOopa, | ¥ COBpPEeMEHHBIE CPEICTBA pabora




00paboTKK 1 neperavn
nHdopmanuu u
COBpEMEHHBIE CPEJCTBA
BBIYHCITUTEIHHOM
TEXHUKH U
nHpopMannoHHO-
KOMMYHHKaIMOHHBIC
TEXHOJIOTUH JJISL
MaTeMaTHIECKOro
MOZCIUPOBAHUS
MIPOIIECCOB B TeXHOC(hEpe

BBIYHMCIIUTEIHHON TEXHUKU
nH(pOpPMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOTO
MO/ICTIMPOBAHMS, OCHOBHBIE
MpPOrpaMMHBIE CPEJCTBA JUIsl ONUCAHUS
(PU3UKO-XUMUYECKUX TPOLIECCOB B
TexHoc(epe, pa3THIHbIe HCTOYHUKH
UHGOPMALUH U pelIeHus 3a1a4 B
o0xacTi MozenupoBaHus (GHU3UKO-
XHMHYECKHX MPOLECCOB B TeXHOChepe
YMeeT oCyIecTBIATh IOUCK U
HCIIONIB30BATh IPO(ECCHOHATBHOE
nporpamMmHoe obecniedeHue 1t coopa,
00paboTku 1 nepenayu nHPOpMaInH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEIBHON TEXHUKU U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHH AJIsI MAaTEMAaTUUYCCKOT O
MOJICITUPOBAHUS POLIECCOB B
TexHocepe, MPUMEHSTh Pe3yIbTaThl
UH(POPMATH3ALH B
npodecCHOHANIbHOU NeATeIbHOCTH

HUIIK-3.1. Ucnons3yet
npodeccroHaNIbHOE
IPOrpaMMHOE
obecrieueHue a5 cOopa,
00pabOoTKU U Mepeaaun
nHdopmanuu u
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHOU
TEXHUKH U
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTHYECKOTro
MO/JICITUPOBAHHS
MIPOIIECCOB B TexHOC(hEpe

3HaeT npogeccnoHaIbHOE
IporpaMMHOE obecriedeHue aist coopa,
00paboTku 1 nepenayu nHGopMalum,
Y COBPEMEHHBIE CPENICTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(OpPMaLMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHUHU JJIsI MAaTEMATHUYECCKOTI'O
MO/ICTIMPOBAHMUS, OCHOBHBIE
MPOTPaMMHBIE CPEJICTBA JUIsl ONMCAHHS
(PU3UKO-XUMHUYECKHUX TPOIIECCOB B
TexXHOC(epe, pa3INIHbIe HCTOYHUKH
nH(pOpMaLuK A1 pEeleHus 3a1ad B
o0xacti MoenupoBaHus (U3UKO-
XMMHYECKHX ITPOIIECCOB B TEXHOChEepe
Brnagneer, BHeapseT u pa3pabaTbiBaeT
npodeccroHabHOE TPOTPaMMHOE
obecrieuenue aist coopa, 00paboTKH U
nepenadd HHGPOPMAIKHU U
COBPEMEHHBIE CPEeJICTBA
BBIYHCIINTEIILHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHOocdepe, BiIa/IeeT OCHOBHBIMU
MOAXO0JaMH K MOJIETTUPOBAHHIO
(HHUBUKO-XUMHUYECKHX TIPOIIECCOB IS
peIICHUA MPaKTUYCCKUX 3a/1a4 B
HAy4HO-HCCIIEI0BATENILCKOM 1
npodeccnoHamTbHOM AesITEIbHOCTH,
HaBbIKaAMH CO3JJaHUA MATEMATHUYCCKUX
MOJIEJIeH, peleHus MaTeMaTHUYeCKUX
3aj1a4, METOJJaMH ITOCTPOCHHS
MaTeMaTHYECKUX MOJIeNIed THIIOBBIX
3a7a4 B 00sacTi (PU3NKO-XUMHIECKUX
MPOLIECCOB B TeXHOc(epe

Komnnoksuywm,
nmabopaTopHas
pabota

Bompoc Ha 3auyere
7-15

HUIIK-3.1. Ucnonb3yet
npodeccHoHaIbHOE
MIPOrpaMMHOE
obecrieuenue i coopa,
00paboTKH ¥ TIepeadn
nH(pOpMaIU U

3HaeT npogeccnoHalbHOE
HporpaMMHOe obecreyeHue s coopa,
00paboTku 1 nepenayy nHGoOpMaLny,
U COBPEMEHHBIE CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE

Pemenue 3anauy,
KOJJIOKBHYM,
naboparopHas
pabora

Bomnpoc Ha 3auete
16-25




COBPEMCHHbBIC CPEACTBA TCXHOJIOTHH AJIs1 MAaTEMaTUYCCKOT'O

BBIYHCIIUTEILHOM MO/ICTIMPOBAHMS, OCHOBHBIE

TEXHUKH U MpOTpaMMHBIE CPEJCTBA JUIsl OMUCAHUS
nHpopMannoHHO- (PUBMKO-XUMUYECKUX TPOLIECCOB B
KOMMYHUKaIOHHbIE TexXHOC(epe, pa3InYHbIe HCTOYHUKH
TEXHOJIOTUH JJIS nH(opManuK A1 peLeHus 3a1ad B
MaTeMaTHIECKOTO obxacTi MozenupoBaHus (QHU3UKO-
MOZCIUPOBAHUS XHMHYECKHX MPOLECCOB B TeXHOChepe

IpoIeccoB B TexHOChepe | YMeeT OCyIecTBIATh HOUCK U
HCIIOJIB30BATh IPO(ECCHOHATBHOE
mporpaMMHOe obecrieuenne st coopa,
00paboTKH U repenadn HHHOPMAaIHH,
Y COBPEMEHHEBIE CPE/ICTBA
BBIYHCIIUTEIBHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MATEMaTH4eCKOT0O
MO/ICTIMPOBAHMS TPOLIECCOB B
TexHOc(epe, IPUMEHSTh Pe3yIbTaThl
UH(POPMATH3ALH B
npoecCHOHAILHON IEITEIBHOCTH,
UCIIONB30BaTh OCHOBHBIC
BBIPA)XAIOLIHE yPaBHEHUS IS
MaTeMaTHYeCKOro MOJICITHPOBAHHS
Ppa3JIMIHbIX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
MPOLIECCOB ISl PELLICHUS
npodeccroHabHbBIX 337134,
MPOEKTUPOBATH MAaTEMaTHUECKYIO
MO/IETb

Braneer, BHepsieT u pa3padaTbiBaeT
npo¢ecCHOHATBHOE IPOrPAMMHOE
obecrieueHne s cOopa, 00pabOTKH u
nepeaayn nHGopMaIuu u
COBPEMEHHBIE CPEeNICTBA
BBIYHCIIMTEIBHON TEXHUKH U
MH(POPMALMOHHO-KOMMYHUKAaLIHOHHBIE
TCXHOJIOTHH AJI1 MAaTEMATUUYCCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, BIageeT OCHOBHBIMHU
MOAXO0JaMH K MOJICITUPOBAHUIO
(hM3UKO-XUMHYECKHX IPOLIECCOB IS
pELICHHUS MPAKTUYSCKHX 3a/1a4 B
Hay4YHO-UCCIIeIOBATSIILCKOH 1
npoecCHOHAILHON JIEITEIBHOCTH,
HaBBIKAMH CO3JIaHUS MaTEeMaTHYECKUX
MoJIeJIel, pelIeHIst MaTeMaTHIECKUX
3aj1a4, METOJJaMH ITOCTPOCHHS
MAaTEMAaTHYCCKUX MO}ICHCﬁ THUIIOBBIX
3a/1a4 B 00J1aCTH (DU3UKO-XUMHIECKHUX
MIPOLIECCOB B TexHOc(hepe

TunoBbie KOHTPOJIbHBbIE 32 IAHUSI UJIH HHbIE MATEPHUAJIbI, HE00X0IMMBbIE J1JIsl OLEHKH

3HAHM, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMupoBaHus KOMIIETEHIIUI B MpoLecce 0CBOeHHsI 00Pa30BaTeIbLHOI NMPOrpaMMbl
Ilpumepnulit nepeuens 60npocos u 3a0anuil

Bonpocs! 111 3aIMThI 1a00paTOPHBIX PadoT
Bonpocs! a5 «0aun-onpoca» no teme «MaremaTnueckoe MoJeJIMPOBaHNe KAK MeETO/

HAY4YHOT'0 HCCJIeJOBAHUSD)
1. Kak xnaccuuuupyrorcst pU3HKO-XMMHUYECKHE CUCTEMBI U MPOLIECCHI TepeHoca?
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2. YeM OTIMYAIOTCS MAKPOCKOITUYECKHI U MUKPOCKOTTMYECKUH MEXaHU3MBI TiepeHoca?
3. Kakue ocHOBHBIE 3aKOHBI COXPAHCHHSI CYIIECTBYIOT?

4. Kakue ypaBHEHHsI OTHOCATCS K ypaBHEHUsIM OanaHca?

5. Uro onuchIBaIOT ypaBHEHUs OanaHca Macchl M OanaHca KOJIMYECTBA BEIecTBa?

6. B 1eM ocoOeHHOCTh ypaBHEHHS OajaHca KOJIMYECTBa ABMXKECHUSA?

Bomnpoce! 1151 ycTHOro onpoca no reme «HepaBHoBecHasi TepMOAMHAMUKA. Y paBHEHUS
Omn3sarepa u Kenem-Kauaabsckoro»

1. W3 kakux ypaBHEHHI M MPEIOJIOKEHUHN BbITeKaeT ypaBHeHne Hepacra-Ilnanka?

2. Kak BBIpa3uTh IUIOTHOCTh IIOTOKA HMOHOB dYepe3 TPAJAUCHT DJICKTPOXHUMHUYECKOTO
noreHyana?

3. B dem 3akirouaercs yciaoBHe paBHOBECHs?

4. Kakue cymecTByrOT OCHOBHBIC eMeHThl THIT?

5. Yro u3 cebs nmpeacrasisier ypaBuenus On3zarepa?

6. KakoBa d¢opmynupoBka u (UBMYECKUH CMBICH TIOTOKOB, JBIKYIIUX CHJI U
k023 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

Bonpocsl as «6amnn-onpoca» mo teme «BbIBOA JIMHEHHBIX 3aKOHOB M3 YPaBHEHUN
Omnsarepa u Kegem-Kauyaabckoro»

1. Kakum 06pa3om BO3MO>KHO OCYIIECTBUTH BBIBOJ] JIMHEHHBIX 3aKOHOB niepeHoca Puka, Oma
u Jlapcu u3 ypaBuenus Kegem-Kauansckoro?

2. B yem ocHOBHas ujes 6apoMeMOpaHHBIX MTPOLIECCOB?

3. Kakue ypaBHeHus nepeHoca BeITeKatoT u3 ypaBHeHuil Kenem-Kauanbckoro?

4. Kak 3Byuut 3akoH Puka?

5. Kak 3Byuut 3akoH Oma?

6. Kak 3Byuut 3akoH ®ypbe?

I[Ipumep 3agauu 1451 KOJUIOKBHYMA MO TeMe «J/IMHelHble 3aKOHBI NepeHoca (3aKOHBI
Oma, ®uka, lapcu, @ypbe)»

3aoaua 1. Tennoobmen

Yenoek oka3zazcs 3a boprom cyana t(s)=14 °C. Haiigute, Ha CKOJIBKO TPaAyCOB MOHU3UTCS
t° ero tena 3a 10 MuH, eciiu SHEpreTUKa JIbIXaHUS BO3pAcTET B 3,5 pa3a, Ipu ’TOM B HOPMaIbHOM
COCTOSIHUM CKOpPOCTh MpeBpalleHuss osHeprum 72  kkam/yac. Ilpunate ko3¢ dunmeHt
teronpoBogHocT 0=0,06 xJ[x/(M"2-K-c); Tenmoemkocts Tena: C=0,86 kkan/(kr-K), miomanb
noBepxHocTH Tena 1,8 M2 Macca tena 70 Kr.

3aoaua 2. Bvisedenue npooykmos memaboiuzma

PaboTy modek OIEHHMBAIOT MO KOHIEHTPAIlMU KpeaTWUHWHa B KpoBU. HopmanbHas
KOHIEeHTpausi kpeatTuHuHa B KpoBU Cip=10 mr/n. 'emaroxkput xpoBu H=0.4 (oObemHas mons
DPUTPOLIUTOB B KpoBU). KOHIIEHTpaIus KpeaTHHHHA B TKAHEBOW M BHYTPUKJIETOUYHOM KHJIKOCTH
NPUMEPHO TaKas e, Kak M B IIa3Me KpoBU. KpeaTWHWH BBIBOAMTCS BMecTe ¢ MOYoH, Vy=2,4
a/cyT. OnpenenuTh CKOPOCTh MPOU3BOACTBA KpeaTnHuHa G (Mr/4ac), o01yt0 Maccy KpeaTuHUHA
B opranuzme M (mr).

I[Ipumepsl 3amauy  aast  Ja0OpPaTOPHBIX 3aHATHI M KOJNJIOKBHYMAa 10 TeMme
«MoaesupoBaHue MPOLECCOB MEPEeHOCa ¢ MOMOIIbIO H3BECTHBIX IPOrPAMMHBIX IPOAYKTOB)

1.1. B muiockoM KaHalle SJIEKTPOAMANIM3aTOpa CKOPOCTh TedeHws pacTBopa 1.6 cw/c,
paccrosHue Mexay MmemOpanamu 0.8 MM. Paccuntars najieHue JaBieHuss 1 00bEMHYIO CKOPOCTb
pactBopa B KaHaie mupuHoit 40 cm. [TocTponTh KOHIIEHTPAIMOHHBIN MPOQUIIb U HANUTH CTENIEHb
o0ecconrBaHus pacTBOpa B c€UeHUH Ha pacctossHuH 40 cM OT BXoJ1a B KaHail. Paccunrats pacxon
3JIEKTPOPHEPIUH, HEOOXOAUMOil s TonydeHus 1 M° 00eccOneHHOH BOMBI; y4ecTh BKJIAbI,
NPUXOSIIUECS COOCTBEHHO Ha AJIEKTPOAMANIN3 M Ha paboTy Hacoca. [IpUHSATH, YTO OCHOBHBIM
KoMIIOHeHTOM pactBopa sBistiercs NaCl (D= 1.6 10°° ecm?/c, [1 = 102 em?/c, ¢’= 0.02 momns/n);
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YyuciIa mepeHoca MPOTHBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEHHYIO MeMOpaHbl TpuHATH (.95,
ki Hacoca 0.6. Pacxon anekTposnepruu B pacdere Ha 1 yac paboTsl anmapara (B Brxuac) paseH:

Ha O/ : Aep= | U, rme | — cuma toka B A, a U — HanpsbkeHHe Ha BceM ammapare B B, Ha
nepekadky : Apomp= [Jp W/[p , Tie [1p — masenue nasnenus B H/m?, W — 06beMHas CKOPOCTh B
m3/aac, a [Jp — ki Hacoca.

1.2. Onpenenuth MUHUMAIBHYIO JUIMHY KaHaja 00ECCOJIMBAHHUS AIIEKTPOAMAIHM3ATOpa, HA
KOTOpPOM JIOCTUTAETCs cTeneHb odecconuBanus 50 %, ecnu

e yycna nepenoca = 0,98;

e MexxMeMOpaHHoe paccTosHue = 0,45 MM;

® CKOpPOCTh TEUECHHS pacTBopa 3,2 cM/c;

CuutaTh, YTO B PaCTBOPE UMEETCS TOJIBKO HATPUI-XJIOP.

1.3. Jlan snexTpoaualiv3Hbli ammapar, cogaepxkammii 100 mapHbx kamep. MexxMeMOpaHHOe
pacctostaue = 0,5 mm. Jlimaa kanana 60 cm. Pasmep memOpanwsr 60 Ha 40 cm. OnpenenuThb
IPOM3BOIUTENFHOCTH amnmnapaTa, IIpu KOTOPOH CTENeHb 00ECCOIMBAaHUs TOCTUTAETCs paBHOH 60
%. Hy>kHO HaliTH CKOPOCTH pabOTHI armapara.

1.4. Tpebyercs COpOEKTUPOBATH AEKTPOAMAIU3HBIN anmapar, KOTOpbI Obl obecrnieunBal
80% obecconuBaHus pacTBopa xjopuaa Hatpus. Pazmep memOpan 60 na 40. PaccrosiHue Mexay
MemOpanamu = 0,4 MM. ATapaT JOJKeH MMeTh IPOM3BOAUTENHHOCTE 2 M>/uac. Haittu umcno
MapHbBIX Kamep B ammapare.

1.5. Tpebyercs cOpOeKTUPOBATH ANEKTPOAUAIU3HBINA anmapar, KOTOpb Obl obecrneunBal
80% obecconuBaHus pacTBopa Xjiopuaa HaTpus. I3BecTHO, 4TO IPU CKOPOCTU TEUECHHUS KUTKOCTH
2 cm/c Ha kaxabIx 10 cM JIMHBI KaHana KoHIeHTpanus yosiBaet Ha 20%. [Ilupuaa memOpan 40
cM. Paccrosinue mexny memopanamu = 0,4 Mmm. AnmapaT A0JKEH UMETh TPOU3BOAUTEIHHOCTD 2
m3/aac.

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

3a4eTHO-IK3aMeHAIMOHHbIE MATEPHAJIbI IJIsl IIPOMEKYTOYHOM aTTeCTANHH (32a4eT)

[EEN

Juddy3us B yca0BUAX HATOXKEHHOTO 3IeKTpuyeckoro nois. Ypasuenue Hepucra-ITnanka.
2 BelpaxkeHHe IUIOTHOCTH TIOTOKA MOHOB Yepe3 TPAJUEHT DJIEKTPOXUMHUECKOTO MOTEHITHAIA.
VYcnosue paBHOBECHS.

3 Dnementsl THIL YpaBaennus On3arepa.

4 VpaBuenus Kenem-Kauansckoro. @opmynupoBka U pru3nyecKHii CMbICT HOTOKOB, ABMKYILIUX
CuJ1 1 KO3 PUIIMEHTOB MEpEHOca.

5 VYpauenus Kenem-Kauansckoro. BeiBo muHelHbIX 3ak0HOB nepeHoca Puka, Oma u lapeu.

6 VYpasuenus Kenem-Kagamsckoro. Muoroo0pasue sBIEHUH TIepeHOCa B MeMOpPaHHBIX
CUCTEMAX.

7 bapomemOpaHHBIE TIpOIIECCH. YpaBHEHUs IEepeHOca, BBITEKAIoNMe W3 ypaBHeHHH Kemem-
Kauanbckoro.

8 Kiaccudukamus 6apoMeMOpaHHBIX MPOIecCOB. MeXaHU3M pa3/ielieHHus B 00paTHOM OCMOCe
U B JIpyrux 0apoMeMOpaHHBIX MPOLECCaX.

9 TIlapametpsl, ONPEEISIONINE KAaYeCTBO pa3AeieHnus B 0apoMeMOpaHHBIX mporieccax ((phakTop
3aJIepKKH, KOA(UIMEHT SKCTpaKIMK). Y paBHEHUs OanaHca.

10 Maremarnyeckoe OMUCaHKEe 0CMOCa U OOPATHOTO OCMOCa.

11 3aBucumocTs (hakTopa 3aepKKU R OT 1aBieHuss B 0OpaTHOM OCMOcCe.

12 JTuddys3moHHBIE TIpoIIecch B TeMoauanm3arope. Pacuer muromaan MeMOpaHbl, HE0OOX0TMMOM
JUIS OJTHOTO CEaHCa OYMCTKH KPOBH.

13 Pacder 00paTHOOCMOTHYECKOTO IpoIiecca 00SCCOTUBAHUS MOPCKOM BOJIBI.

14 DnextpomemOpanHbie mporecchl. Cxema 3IeKTpoAnaIn3a.

15 Dnexrpomuanu3. YpaBHeHUs nepeHoca (ypaBHeHHe nepeHoca noHoB Kenem-Kaganbckoro.
VYpaBuenue Hepucra-Ilnanka. BeiBon u3 ypaBHeHuil On3zarepa. CBsA3b € ypaBHEHUSIMHU
Kenem-Kauanbckoro.)
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16 Onnomepnas monaens DJ]. KoHlleHTparimoHHas oIsspy3aliis Ipy dJIEKTPOIHAIIN3E.

17 Pacder ckauka moTEHIIMATa B MEMOPAaHHOH cucTeMe.

18 KonsekrtupHas nuddysus npu snexrpoaunanuse. JIBymepHas monenb. DopmynupoBka 3a1auu.

19 JIBymepnast konBekTUBHO-TUdy3noHHas Moaens /1. [IpeoOpa3oBanne ypaBHEHU.

20 BbIBoa ypaBHEeHMsI KOHBEKTUBHOM AH(dy3UH B YaCTHBIX MPOU3BOAHBIX. Y paBHeHHe HepHcTa-
[Tnanka 1 ypaBHEHHE MaTepHAIbLHOTO OaaHca.

21 ]JIBymepHasi KOHBEeKTUBHO-IUhPy3rnonHass monens D/]. 'paHnyHbIC yCIOBHS.

22 JIBymepHast KoHBeKTHBHO-IH(dy3uonnas wmoaens . Ilepexom k OGe3pa3MepHBIM
MEPEMEHHBIM.

23 JIBymepHast KOHBeKTUBHO-AH(Py3nonnHas moaens /1. Pemenne kpaeBoi 3a1a4m.

24 PacmpenerneHue KOHIEHTPALKUU U INIOTHOCTH Toka B D/]. BonbpTamnepHas xapakTepucTuka.

25 KounextuBHO-muddy3rnonHas monens J/1. [Ipenenbubiii Tok u 1udy3noHHBIN CIIOM.

Kpurtepun onenuBanus pe3yibTaToB 00y4eHus:

Kpurtepun oneHuBaHus pe3y/ibTaToOB 3a4eTa.

OueHKH «3aumeHo» 3acIyKHUBAeT CTYACHT, OOHAPYXHBIIMH 3HAaHHE OCHOBHOI'O
IIPOrpaMMHOr0 MaTtepuajia B o0bEMe, HEOOXOAUMOM ISl JaibHeHeld yu€obl U MpencTosimen
paboTel 1o mnpodeccuu, CHPABISIOMMUICS € BBIIOJHEHUEM 3aJaHUN, INPEeTyCMOTPEHHBIX
IIPOrpaMMOi1, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHIOBAHHOMN IPOIPaMMOM.

O1eHKa «He 3aumeno» BBICTABISIETCSA CTYICHTY, OOHapyKMBIIEMY IPOOebl B 3HAHUSIX
OCHOBHOTO TIPOTPaMMHOTO MaTepHaja, JOMyCTUBIIEMY MPHHIWIHUAIbHBIE OMMOKA B
BBINIOJIHEHUM TPELYCMOTPEHHBIX ITPOrpaMMoil 3agaHuil. Kak npaBuio, OLlEHKa «HE 3a4TE€HO»
CTaBUTCSl CTYyJIEHTaM, KOTOpblE HE MOTYT INPOAOKUTH OOydYyeHHE WIM NPUCTYNHUTh K
npoeCCHOHATIBHON JIeATEIbHOCT 10 OKOHYaHMM By3a 0€3 JOMOJHUTENIBHBIX 3aHATUH 110
COOTBETCTBYIOLIEH TUCIUIIIINHE.

Kpurtepun onenuBanus pe3yibTaToB YCTHOI'O OIIpOCa.

OneHka «omauuno» CTaBUTCS, €CIIA CTYJEHT IIOJIHO M3JIaraeT marepuan (OTBEYaeT Ha
BOIPOC), JAaeT NPaBUIbHOE OMNPEIECIICHHE OCHOBHBIX MOHATUH; OOHApyXMBaeT MOHMMAaHHE
MaTepHaia, MOXeT 00OCHOBATh CBOM CYXKAEHUS, IPUMEHUTh 3HaHMs Ha NMpaKTHUKE, IPUBECTH
HE00XO0JUMbIE TPUMEPHI HE TOJIBKO U3 Y4EOHHKA, HO U CAMOCTOSITENIbHO COCTAaBJICHHBIE; N3JIaraet
MaTepua MocieJ0BaTeIbHO U IPAaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3BIKA.

OneHka «xopouto» CTaBUTCS, €CIU CTYIEHT J1ae€T OTBET, YJOBJIETBOPSIOLINII TEM K€
TpeOOBaHUAM, YTO U JAJS OLEHKH «OTJIMYHO», HO JomyckaeT 1-2 ommOKu, KOTOpbIE caM ke
UCIPABIISET, U 1-2 HeoueTa B MOCIEI0BATEIBHOCTH U 3IKOBOM O(DOPMIIEHUH U31araeMoro.

OneHka «yooenemeopumenvrno» CTABUTCS, €CIM CTYJIEHT OOHApy)XMBaeT 3HaHHUE U
MOHMMAaHNE OCHOBHBIX MOJIOKEHUH TaHHOW TEMBbI, HOT U3JIaraeT MaTeprall HETOJIHO U A0IyCKaeT
HETOYHOCTH B OINpPEAEICHUU TOHATHH WM (QOpPMYyIMPOBKE MpPaBUJ; HE YMEET IOCTaTOYHO
IyOOKO M J0Ka3aTellbHO 00OCHOBATh CBOM CYXKIEHHS W NPUBECTH CBOU MPUMEPHI; HU3JIaraer
MaTepHall Helocae10BaTeIbHO U OMyCKAaeT OUIMOKU B SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «HeyooenemeopumenbHo») CTABUTCS, €CIIU CTYJCHT OOHApYy>KUBAeT HE3HAHUE
OoNbIIE YacTHM COOTBETCTBYIOUIETO BOIPOCA, JOMYyCKaeT OMHMOKK B (GOPMYIHPOBKE
onpezieieHu U TPaBUJI, MCKAXKAIOIIME UX CMBICH, OECTOpsIOYHO M HEYBEPEHHO H3Jlaraer
matepuan. OueHka «2)» OTMEYaeT TaKue HENOCTaTKU B IOJATOTOBKE, KOTOPBIE SIBISAIOTCA
CEpbE3HBIM MPEMIATCTBUEM K YCIEIIHOMY OBJIAJICHUIO OCIEAYIOUIUM MaTepHaIOM.

Kpurepus oneHuBaHus pe3yJibTATOB JIA0OPATOPHOI0 3aHATHH € PellleHHeM 3a/1a4.
OneHka «omauyno» BBICTABISIETCS, €CIM CTYIEHT MMEET IIyOOKue 3HAHHMS y4eOHOTo
MaTepuaia IO TeMe paboThl, MOKA3bIBAET YCBOCHHME B3aMMOCBSI3M OCHOBHBIX IIOHATHUH,
UCTIOJIb3YEMBIX B paboTe, CMOI OTBETHUTHh HA BCE YTOYHSIOUIME U JIOMOJHUTEIBHBIE BOIPOCHL.
CTyAeHT AeMOHCTPUPYET 3HAHUSI TEOPETUYECKOT0 U PAKTHUECKOT0 MaTepralia no Teme padoThl,
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OnpeAessieT B3aMMOCBI3M MEXIY MOKAa3aTeNIsIMU 3a7a4uH, 1a€T MPaBUIIbHBIN aIrOPUTM PEIICHUS,
ONPEAENSAET MEKIAUCIUIUIMHAPHBIE CBSI3U 110 YCIOBHUIO 33/IaHUS.

O1eHKa «Xopoui0» BBHICTABIICTCS, €CIU CTYJICHT IOKa3all 3HaHKE Y4eOHOro Marepuarna,
YCBOWJI OCHOBHYIO JIMTEPATYPyY, CMOT OTBETUTh IIOYTH IOJIHO HA BCE 3aIaHHBIE JONOJHUTEIbHBIE
W YTOYHAIOIME BONPOChl. CTYyAEHT JEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U MPAKTHUYECKOIO
MaTepuaia 1mo TeMe padoThl, JOMycKas He3HAYUTEIbHbIC HETOUHOCTH NP PEIICHUH 3a1a4, UMest
HEIOJIHOE TMOHUMAaHHWE MEXIUCIUIUIMHAPHBIX CBS3€H NIPH MPaBWIBHOM BBIOOpE airopurMma
peLeHUs 3a1aHusl.

OlLieHKa «y0061emeopumenbHo» BICTABIIACTCS, €CIIU CTYICHT B IIEJIOM OCBOMJI MaTepHall
MPAKTUIECKON PabOTHI, OTBETUJI HE HA BCE YTOUHSIONIUE U JIOMOJHUTEIbHBIC BOMTPOCHL. CTYIeHT
3aTPYJIHSIETCA C TPABWIbHOM OIEHKOM TMPEIIOKEeHHON 3ajayu, JaéT HEMOJHBbIA OTBET,
TpeOYIOIMI HABOJALIMX BOIMPOCOB IMPENOJAaBaTelis, BBHIOOpP aJropuTMa pEIICHUs 3aJauu
BO3MOKEH ITPU HABOJSIIMX BOMPOCAX MPEINOIaBaTeNsl.

OueHka «Hey006nemeopumenvHo» BBICTABISICTCS CTYIEHTY, €CIHU OH HMeEeT
CYILLIECTBEHHBIC MTPOOEIbI B 3HAHUSX OCHOBHOI'O y4eOHOr0 MaTepuaia, KOTOPhIH MOJHOCThIO HE
PACKpBUI COJEpkKAHUE BOINPOCOB, HE CMOI OTBETHTh HA YTOYHSIONIME W JONOJHUTEIbHBIE
Bonpochkl. CTyleHT AaéT HEBEPHYIO OIEHKY CHUTYyalliH, HEMpPaBHJIbHO BBIOUPAET AITOPUTM
JIEeUCTBHH.

Kpurtepun oneHuBanus pe3yibTaToB ObICTPOr0 NHCHMEHHOI0 ONPOca («OJHMI-0IIPOC»):
Kaxnomy cTyaeHTy BbliaeTcsi cBOM COOCTBEHHBIN, Y3KO C(HOPMYIMPOBAHHBIA BOMPOC.

OTBer AOKEH OBITh YETKHMM M KpPAaTKUM, COJEp)KAIIMM BCE OCHOBHBIC XapaKTEPHCTUKU
OIHCBHIBAEMOT0 OHATHUS, UHCTUTYTA, KATETOPHUH.
IIxaJjia OeHUBAHUA:
«Omauuno» - BOIPOC PACKPHIT IOJHOCTBIO, TOYHO OOO3HAYEHbl OCHOBHBIE IOHATUS U
XapaKTePUCTHKU 10 TEME.
«Xopouioy - BOTIPOC PaCKpPhIT, OJTHAKO HET MOJHOTO OMUCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
«Yooenemeopumenvnoy - Bopoc pacKkpbIT HE MOJHO, IPUCYTCTBYIOT IpyOble OLINOKH, OJTHAKO
€CTh HEKOTOPOE IIOHUMAaHUE PACKPBIBAEMBIX OHATHH.
«Heyooenemeopumenbno» - OTBET Ha BOIIPOC OTCYTCTBYET WJIU B LIEJIOM HE BEPEH.

Kputepun onieHuBaHus Pe3yabTaTOB KOHTPOJILHBIX PadoT.

OneHka «omauuno» BHICTABISETCS, €CIM CTYJEHT BBIMOIHUI paboTy 0e3 omuboK u
HEJIOYETOB, JIOMYCTHJI He O0JIee OJJHOTO HEeI0UYeTa.

OrneHka «xopoutoy, ecinv CTYACHT BBIMIOJIHUI pabOTy MOTHOCTHIO, HO JOMYCTUIT B HEW He
OoJiee 0THOM HErpyOoil OIITMOKK M OJTHOTO HEJIOYETa, WU He O0JIee IBYX HEJT0UYETOB.

OneHka «yooenemeopumenvhoy, €Ciu CTYIEHT TMPABUIBHO BBIIOJHUI HE MEHee
MOJIOBUHBI pa0OTHI UJTH JOMYCTUIT He OoJsiee IBYX rpyObIX OIMMOOK, WM He OoJiee 0OHOU Tpy0Ooi
¥ OJIHOM HerpyOo# OMIMOKH ¥ OJTHOTO HEJA0YETa, UK He OoJiee IBYX-TPeX HErpyObIX OMUOOK, TN
OJIHOM HerpyOo¥ OMMOKH M TpeX HEJI0YETOB, WIHM MPU OTCYTCTBHUU OIIMOOK, HO MPU HATHIUU
YeTHIPEX-TISITH HEJJOYETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (HDaKTOB.

O1eHKa «Hey0061emeopumenbHo», €CIv CTyISHT JIOITyCTHII YHCII0 OMIMOOK U HETOYETOB

MPEBOCXOJISIIEe HOPMY, TPH KOTOPOM MOXET OBbITh BBICTABICHA OLEHKA «3», WM eCiH
MIPABWJILHO BBIITOJIHAJ MEHEE TIOJIOBUHBI PAOOTEHI.

Kpurepun oueHnBanus 1adopaTopHbIX padoT.
«5» (OTIUYHO, 324TEHO): BHIMIOJIHEHBI BCE 3a/I1aHUs JTA0OPATOPHOU pabOTHI, CTYACHT YETKO
1 0e3 ommrOOK OTBETUII HA BCE KOHTPOJIBHBIE BOTIPOCHI.
«4» (XOpoIo, 3a4TEHO): BBHITIOJHEHBI BCE 3alaHUs JIaDOpaTOPHOU pabOThI; CTYICHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUaHUSIMHU.
«3» (yAOBIETBOPUTEIILHO, 3a4TEHO): BBIIIOJIHEHBI BCE 3aJaHUs TaOOpaTopHON paboTHI C
3aMEYaHHsIMH; CTYJCHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.
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«2» (He 3auTeHO0): CTYJIEHT HE BBIMOJIHWI WIM BBINOJIHWI HENPAaBUIBHO 3aJaHUS
nabopaTtopHOi pabOTHI; CTYICHT OTBETHII HA KOHTPOJIBHBIC BOIPOCHI C OIIMOKAMHM HJIA HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

OueHoYHBIE CpeACTBA Ui WHBAJIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAAM U JINIIAM C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMOJHUTEFHOE BPEeMs JJIs IIOATOTOBKM OTBETA HA 3a4ETe;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUEHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CpPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSAMH,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3ylIbTaTOB OOyYeHHS MO JAWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Mpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHHS] WHBAJIHMIOB U JIMII C OTPaHHYEHHBIMH
BO3MOXKHOCTSIMH  3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MperycMaTpuBaeT IPeI0CTaBICHUE
uHpopManuu B QopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uH(popMaLuu:

JInst Tin ¢ HapyIeHNUsIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIeHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIECHTA
00y4aronuxcs.

5. Ilepedyennb y4eOHOM JIuTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1 YueOnasi uteparypa

1. Tpudonos K.M. ®usnko-xumuyeckue mpoiecchl B TexHochepe: y4eOHUK s
ctynenToB By30B / K. U. Tpudonos, B. A. [leBucuios. - M.: UHOPA-M: ®OPYM , 2007. - 239
c.

2. MareMatuueckoe MOJEIUPOBAHUE HKOJOTUUYECKUX MPOIECCOB PACHPOCTPAHEHUS
3arpsI3HSAIONIMX BEIIECTB: yueOHoe mocoOue s cTyaeHToB By30B / B. A. BaGemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanusi 1 Hayku Poc. @eneparuuy;
Kyb6anckuit roc. yu-T. - KpacHomap: [Ky0Oanckuit rocynapctBeHnsiii yauepcuret], 2009. - 138
c.

3. I'ymepoB, A.M. MaremaTtnyeckoe MOJETUPOBAHUE XHUMHKO-TEXHOJIOTHIECKUX
mpolreccoB [DneKTpoHHbIN pecype]: yueb. mocodue / A.M. ['ymepoB. — DJEKTpOH. AaH. —
Cankr-IlerepOypr: Jlanp, 2014. — 176 ¢. — Pexxum moctyna: https://e.lanbook.com/book/41014

4. benos IL.I. CucremHbli aHamuM3 M MOJEIMPOBAHME OMACHBIX MPOLECCOB B
texHocdepe [Teker] : yuebHoe mocodbue st cryaeHToB By30B / I1. I'. benos. - M. : Akanemus,
2003. - 506 c.

5. MemMOpaHnbl 1 MeMOpaHHBIE TEXHOJIOTHH, TToA pell. A.b. Spocnasnesa, — M.: Hayka,
2013.-612c.
6. V3nenoBa A.M., Kosanenko A.B., VYpremoB M.X. MaremaTtuueckoe

MoJeNMpoBaHie MeMOpaHHBIX MpoleccoB ¢ ucnoiab3oBanueM Comsol Multiphysics: Yue6Hoe
nocobue. — Kapagaesck: KUI'Y, 2012. — 182 c.
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7. KoBanenko, A.B. Marematudeckoe MojenupoBaHue (HU3UKO-XUMHUIECKUX
nporeccoB B cpege Comsol Multiphysics 5.2 [DnekTpoHHBIN pecypc] : yueOHoe ocodue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — CaHKT-
[erepOypr : Jlans, 2017. — 228 c¢. — Pexxum goctyna: https://e.lanbook.com/book/93695.

5.2. Ilepuoauyeckas Jureparypa

Kypnan “Green Chemistry”

Kypuan «MHxxeHepHasi SKOJIOTHS.

[Ipupona. O6mecTBo. Yenosexk.

DKOJOTUYECKU BECTHUK HAay4YHBIX lIeHTpoB UDC.
DKOJIOTHYECKOE MPaBo.

agkrownE

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpPeMeHHble Mpo(eccCHOHATBHBIE 0a3bl
JAHHBIX M HHGOPMALHMOHHBIE CIIPABOYHBIE CHCTEMbI

J1eKTPOHHO-0UbM0TeuHbIe cucTeMbl (IBC):

6. DBC «IOPAMT» https://urait.ru/

7. OBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

8. DBC «BOOK.ru» https://www.book.ru

9. DBC «ZNANIUM.COM» www.znanium.com

10. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuans nzgarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuorexka (HObB) http://www.elibrary.ru/
[TonHOTEKCTOBBIE ApXUBBI BEAYIIMX 3aIIaJHBIX Hay4YHBIX )KypHaJIOB Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HammonanbHast 2JIEKTpOHHas OuOIMOTEKa (JOCTYNm K DJIEKTPOHHOW OUOIHOTEKE
nuccepraiuii Poccuiickoit rocynapcreennoii oubmmorexu (PI'B) https://rusneb.ru/
8. IlIpesuaenrckas 6ubanoreka um. b.H. Enbriaa https://www.prlib.ru/
9. DOmnekrponHas koutekuus Oxcdoprackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.htmi
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. VYuuBepcuterckas nHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru
19. baza OTKpBITBIX JaHHBIX MUHHCTEpPCTBA TpyJda U COLMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata
20. Baza nmaHHbBIX MpodecCHOHANBHBIX CTaHAApTOB MUHMCTEpCTBA TPyAa M COLUAIBHOM

ok wnhE

3aIATHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
21. Bazmr JTaHHBIX MunucTepcTBa SKOHOMHUYECKOTO pa3BUTHS PD

http://www.economy.gov.ru
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22. OdunuanpHblil callT deaepaqTbHOT0 areHTCTBA MO0 TEXHUYECKOMY PEryJIUPOBAHUIO H
metpostoruu http://protect.gost.ru/

23. Enunas 6a3a rocros PO - http://gostexpert.ru/

24. Pecypcwl mo TepmoauHamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

25. MudopmarmonHo-npaBoBas cucrema «['apant» [DnekrponHslii pecypc] — Pexum
nocryma: http://garant.ru/

26. DnexkTpoHHO-OMOIHMOTEuHas cucrema «KoHcynbrant cryneHtay Www.studmedlib.ru

27. Tlopran OTKpBITHIX daHHBIX Poccuiickoit @enepanuu https://data.gov.ru

28. baza nmannbIXx Bcepoccuilckoro MHCTUTYTa HAyYHOH M TEXHHYECKOH HH(OpMaIuu
(BUHUTU) PAH http://www2.viniti.ru/

29. ba3bl naHHBIX B c(hepe MHTEIUICKTyaIbHOW COOCTBEHHOCTH, BKJIFOYAs TTATEHTHBIE Oa3bl
JaHHbIX WWW.rusnano.com

HNudopmanuoHHBIe CIPABOYHbIE CHCTEMBI:
1. Koncynbrant [lmtoc - cipaBouHas mpaBoBast ccTeMa (JIOCTYII 110 JIOKAJIBHOW CETH €
KOMITHIOTEPOB OMOINOTEKH)

Pecypcbl cBOGOIHOTO T10CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX aAuccepTanmii http://www.nlc-bnc.ca/thesescanada/

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

4. MMUHHUCTEpPCTBO HayKHU U BbICIIEro oopaszoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Wudopmanmonnas cucrema "EniHOe OKHO TocTyma K 00pa3oBaTenbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas komnekuus nnpoBbIX 00pa3zoBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBII HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocynapcTBEHHOTO HHCTUTYTa pyccKkoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHBIN opTan "Pycckuii si3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. Cnosapu u sHmkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueda" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit denepanun". Bonpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co0cTBeHHbIE YJIEKTPOHHbIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'y:

1. Cpena MoayibpHOTO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX mIaHOB, y4eOHO-METOJMYECKUX KOMILIEKCOB, ITyOIMKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubmmoreka nHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa3oBaTelNbHBIC pecypchl Kadenpbl MHPOPMAIMOHHBIX CHCTEM W
TexHosoruii B oopazoBanuu Kyol'Y un mayuno-metoauueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/
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6. MeToquueckue yKazaHus 1J1sl 00y4aIOIIUXCS 110 OCBOEHHM IO JUCHMIITIMHBI (MOILYJIs1)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI IPEANOJIaraéT aKTUBHOE, TBOPUYECKOE YydacTHE
CTYJIEHTAa IyTeM IJIAHOMEPHOM, OBCEITHEBHOM pabOTHI.

OO0mme pekoMeH A

W3ydyeHue AUCUMILIMHBI CIEAyeT HAUMHATh ¢ MPOpabOTKU paboyeil mporpaMMel, 0codoe
BHUMAaHUe, yelss LeIsIM U 3a/1a4aM, CTPYKTYpPE U COJIEp/KaHuUIo Kypca.

PaboTa ¢ KOHCIIEKTOM JIEKIIUHA.

[TpocMOTpUTE KOHCHEKT cpa3y IOCJE 3aHATUH, OTMETHTE MaTepHall KOHCIEKTa JIEKIH,
KOTOpBI BBbI3bIBACT 3aTpyAHEHHs Juis ToHMMaHudA. llomplTaliTech HaWTH OTBETH Ha
3aTpyIHUTENbHbBIE BOIIPOCHI, HCII0JIb3Ysl PEKOMEHIyEMYIO JIUTepaTypy. Eciu camocTosTenbHO He
yaanoch pa3zobpaThcsi B MaTepuane, cHopMyIHpyiTe BOIMPOCH U OOpaTUTECh 3a MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCYJIbTAlUU WK ONvKaiiei Jekuuu. PerynspHo oTBoauMTe Bpems s
MOBTOPEHHS TPOMJIEHHOT0 MaTrepuaia, IpPOBEpssi CBOM 3HAHUSA, YMEHHS M HaBBIKU IIO
KOHTPOJIbHBIM BOIIPOCAM.

Jlexuuu SIBISIOTCSI OJIHUM M3 OCHOBHBIX METOJOB OOYYEHHS MO JAUCLUHUIUIMHE, KOTOPbIE
JIOJKHBI pelIaTh CIAEAYIOLIUE 3a1a4u:

—  H3JIOKUTh BAKHEHIIUI MaTepHUaIl IPOrpaMMBbl Kypca, OCBEIAIOIINI OCHOBHBIE MOMEHTBI;
— DPa3BUTh y CTYJIEHTOB MOTPEOHOCTHh K CAMOCTOSITENIbHOM padoTe Hal y4eOHOU U Hay4dHOM

JIUTEPATypOil.

C 1enpo0 KOHTPOJIS U MOATOTOBKH CTYACHTOB K M3yYEHHIO HOBOM TEMbl BHAUAJIE KaXI0M
nabopaTopHOil paboTHl TpenojaBaTeleM MPOBOAUTCS HHIUBUAYAIBHBIA WM (POHTAIBHBIN
YCTHBIA OMPOC MO BBINOJHEHHBIM 33JaHUSIM Tpeabiaymeii Tembl. Kputepuu oueHku: —
IIPABUJIBHOCTb OTBETA 10 COAECPKAHUIO 3aJaHUsl (YUUTHIBAETCA KOJIMYECTBO U XapaKTep OUIMOOK
IIPU OTBETE);

— [IOJIHOTA U IIyOHHAa oTBeTa (YUUTHIBAETCS KOJMYECTBO YCBOCHHBIX (PAKTOB, OHATUN U
T.1L.);

— CO3HATEIbHOCTh OTBETA (YUYUTHIBAETCS MOHMMAHKE U3JIaraéMOro MaTepuana);

— JIOTMKa W3J0XKEeHMs Marepuana (YYUTHIBAETCS YMEHHME CTPOUTh LEJIOCTHBIMH,
NocCJeI0BaTeNbHBIN paccka3, PAMOTHO IOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PALMOHAJIBHOCTh HCIIOJIb30BAHHBIX TPUEMOB M CIIOCOOOB pEIIEHUs MOCTaBICHHON
y4ueOHOM 3ajaud (YYUTHIBAETCS YMEHHE MCIOJIb30BaTh HauOoJiee MPOrPECCUBHBIE U
s¢dheKkTUBHBIE CTIOCOOBI TOCTUKEHUS 11eITHN );

— CBOEBPEMEHHOCTh M J(P(HEKTUBHOCTh HCIIOJIB30BAHUS HATJSIHBIX IMOCOOMH U
TEXHUYECKUX CPEJICTB MpH OTBeTe (YUUTHIBAETCSA TPaMOTHO M C TOJIb30H IMPUMEHSThH
HarJIsHOCTh U IEMOHCTPAIIMOHHBII OIBIT IPU YCTHOM OTBETE);

— UCIIOJIb30BaHME JOMOIHUTEIBHOT0 MaTepuaa (00s3aTenbHOe YCIOBHE);

— palMOHAIBHOCTh MCIOJIb30BAHUS BPEMEHH, OTBEIEHHOIO Ha 3ajaHue (He onolpsercs
3aTSAHYTOCTb BBINIOJHEHMSI 33JaHUsI, YCTHOIO OTBETa BO BPEMEHH, C YUETOM HHIUBHUAYaIbHbBIX
0COOEHHOCTEH CTYJICHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa AOKEH MPENCTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
MOCJIEeI0BAaTeIbHOE COOOIEHNEe Ha 3aJJaHHYI0 TeMy, IOKa3blBaTh €ro yMEHHE HPHUMEHSTbH
orpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasx.

MeTtoauyeckue peKOMeHJAAIUMHM [JIsi INOATOTOBKH K KOHTPOJbHBIM padoTam u

HANMCAHMS KOHTPOJILHBIX PadoT.

IIpu moaroTroBke K KOHTPOJBHOM pPabOTEe M HTOTOBOMY TECTHPOBAHHUIO HEOOXOIMMO
BHHUMATEJIbHO MPOYUTATh COCTABJICHHBIE paHEE KOHCIEKTHI JIEKIMHA, MPOCMOTPETH MOPSAIOK
BBITIOJIHEHUS JTaOOPAaTOPHBIX Pa0OT M OCHOBHBIE TOJIy4E€HHBIE B XOJ€ JIAOOPAaTOPHBIX paldoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJbHBIE BOMPOCHL. CBEpUTH CIHMCOK BOMPOCOB C HMEIOLIEHCs
uHpopmanueii. Hexocraromyro uHpopManuio HE0OOXOOUMO HaWTH B ydyeOHMKax (yueOHBIX
MOCOOMSX) WIH B IPYTUX UCTOYHHUKAX WHPOPMAIIUH.

KonrtponbHast pabota mpoBOAUTCS B MUCbMEHHOMN Gopme.
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KouTponbHble paboThl OOBIYHO COJEpaT HECKOJIbKO BOIMPOCOB M HMMEIOT HECKOJIBKO
BapuanToB. CrTyneHT nu0OO camM BBIOMpAaeT OJWH M3 MPEAJIOKEHHBIX BapUAHTOB, JMOO
IIPENO0/1aBaTelb 3aKPEIUISIET 3a KaKIbIM CTYJAEHTOM OIPEACIICHHbIA BAPUAHT.

MeTtoauyeckue peKOMEHIAIUM VIS IOATOTOBKH K ObICTPOMY IIHCbMEHHOMY OIIPOCY
«0JIMI-0MPOCY» M NMPOBeIeHNsl ObICTPOr0 MUCHLMEHHOT0 ONPOCca «OJIHII-0NPOCA)

BhICTpBIii TMCBMEHHBIN ONPOC «OJIMII-OMPOCY CIIOCOOCTBYET PA3BUTHIO MBICIUTEIEHOTO
mpolecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIUICHUIO U aHAIIU3Y, a TAKXKe 3aKPETICHUI0
3HaHUN y BCEX CTYJEHTOB OJHOBPEMEHHO.

[Ipu moAroToBKe K «OJIHUI-OMIPOCY» MPEnoAaBaTelb T0JKEH 3apaHee MPUTOTOBUTH CITUCOK
CTYJIEHTOB U HallMCaTh CaMbl€ Ba)KHbIE, HO IIPU 3TOM Y3KHE U JIOTUUECKU CBA3aHHbBIE BOIPOCHI I10
COOTBETCTBYIOIIEH TEME.

KaxxnoMmy CTyneHTY BbIIAae€TCs CBOM COOCTBEHHBIH, y3KO C(HOPMYIHPOBAHHBIA BOIPOC.
OtBer nokeH OBITh YETKUM M KpPaTKUM, COJEpKallMM BCE OCHOBHBIE XapaKTEPUCTHKU
OIMCHIBAEMOTO MTOHATHS.

MeToan4yeckue peKOMeHAAUMH 1JIs1 IPOBEIeHHUs 3a4eTa

CryneHTtsl 00s3aHbl CIaTh 3a4€T B COOTBETCTBUU C PACIIHUCAHUEM U YUEOHBIM IJIAHOM.
3aueT MO JUCHMIUIMHE MpecienyeT Lelb OLEHUTh paboTy CTylIeHTa 3a Kypc, MOTyueHue
TEOPETUYECKUX 3HAHUM, WX IPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBIIUIEHUS, NPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHON padOThl, YMEHUE MPUMEHSTH MOTYYCHHbIC 3HAHMS JUIS PELICHUS
IPAKTUYECKUX 3ajau.

dopMa mpoBeAEHMS 3ayeTa: YCTHO WJIA IHMCbMEHHO YCTAHABJIMBAETCS pPEIICHUEM
kadeapsl. Pe3ynprar caaum 3a4eTa 3aHOCUTHCS MPETIOAABATENIEM B DK3aMEHAIIMOHHYIO BEJOMOCTh
Y 3aYETHYIO KHIXKY.

B ocBoeHuu NUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
37I0POBBsSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHass ydeOHas paboTa (KOHCYJIbTAllUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuyanbHble KOHCYJNbTAlMM IO MPEIMETy SBISAIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM MHJIMBUIYalU3alliid O0yUEHUs] U YCTaHOBJIEHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXIy IpernojaBaTesieM MU OOy4aroIlMMCs HMHBAJIUIAOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.

JlabopaTopHasi pa0oTa BBINOJHAETCS CTYJAEHTOM B COCTaB€ IPYMIbI, MOATPYIIIBI WIH
UHAMBUAyalbHO. Bce BblUMCIEHUS JKelnaTeabHO MPOBOAWUTH BO Bpems 3aHsaTtus. llpu
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJIHATH B YaChl CAMOCTOATENBHOM paboThI ¢
00s3aTeNbHBIM MIPEJICTaBICHUEM PE3YJIbTAaTOB MPENOAABATENI0 Ha MOCIEAYIOMNX 3aHITUIX WU
KOHCYJIbTaLUSIX.

Odopmiierne padboT JOHKHO TPOBOIUTHCS TOCIE OKOHUAHUS paboThl B ayauTopuu. s
MOJrOTOBKM K 3alUTE OTYETa CIEAYeT MPOaHATU3UPOBaTh Pe3yJIbTaThl, 0000IIUTE PE3yIbTaThl
MCCJIEIOBaHUM B BUJIE BHIBOJIOB 110 paboTe, MOJArOTOBUTH OTBETHI Ha Bonpockl. [locie 3aBepuieHus
BBINOJIHEHUS Ta0OPAaTOPHBIX PadOT MPOU3BOJUTCS UX 3aIINTA.

7. MaTrepuaibHO-TEXHUYECKOe o0ecredeHne o JUCHUIInHe (MOAYJI10)

HanmenoBanue crienuaibHBIX
TMOMEIICHUI

OCHAaIIEHHOCTD CITELHAIBHBIX
TOMEIEHU I

[TepeueHb AUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHs

YueOHble ayIUTOpHN JUTS
MPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIA

Mebens: yueOHast meGennb
TexHUUECKHE CPEICTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

Craspononbckas, 149)

O0opyioBaHuE: MEJIOBas TOCKA

(ayn. 10la, r. Kpacnomap, yi. COMSOL Multiphysics
Crasponosbckas, 149)

Y4eOHbIe ayTUTOpHU it | MeOenb: yueOHast meOeIb Microsoft Windows
MpoBeIeHUS Ta0b0opaTOpHBIX padoT. | TexHWYeckue cpeicTBa OOyUCHUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 3KpaH, IPOEKTOp, KOMIIBIOTED Plus

COMSOL Multiphysics

19



Hns

CaMOCTOSTEILHOU

paboThl  O0ydYarOIIMXCS

IPEyCMOTPEHBI

IMOMEIIEHMUS,

YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K cetu «MHTepHeT» M obecredeHneM JOCTyIa B 3JIEKTPOHHYIO
UH()OPMAIMOHHO-00Pa30BaATENBHYIO CPENly YHUBEPCUTETA.

HaunmeHoBaHHEe TOMEIIEHUN 19
CaMOCTOSATENTFHON pabOTHI

OcHaIIeHHOCTh TOMEIICHUH TS
CaMOCTOSTENTFHON pabOTHI

[lepeueHb NHULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

ObopynoBanne: KOMIOBIOTEPHAsT TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHOH cetH «VHTEepHET» 1
JOCTYTIOM B JNEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHY IO

cpeny oOpa3oBaTenbHOM OpraHu3aluu,
BeO-Kamephbl, KOMMYHUKAIIHOHHOE
obopymoBaHue, obecrieunBaromiee
JOCTYIl K CETH HHTEpHEeT (IPOBOAHOE
COCIIMHECHHUE u OecripoBoHOE
coeaunenne mo texuojaorun Wi-Fi)

00yJaroImuxcst 00yJarOIIHXCSI
[Momemienne as caMocToATENbHON | Mebenns: yaeOHas Mebenb WinSvrDCCore ALNG
paboThl o0yuarommxcs (quTaibHbii | Komrrekt crieranusuposannoit | LICSAPK MVL 2Lic CoreLic
3an HayuHoti OnOIHOTeKN) Me0OeTH: KOMIBIOTEPHBIE CTOJIBI EES

Microsoft Office Professional
Plus
KoncynprantlInoc

TTomemieHue a1t caMOCTOSATEIHLHOMN
pabotel obydatommxcst (aya. 329c,
401c, T. Kpacnonap, yiI.
CraBpomnoibckas, 149)

Meobenb: yuebHas mebenb

Kommnexr CIeHUaNU3UPOBAHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
OO0opynoBaHue: KOMIbIOTEPHAsT TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIlMOHHOH ceTu «HTepHET» U
JIOCTYIIOM B 3IEKTPOHHYIO
UH(OPMALMOHHO-00pa30BaTEIILHY IO
cpeny oOpa3oBaTEeNBHON OpraHW3alldy,
BeO-KaMepHl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, o0ecreunBarolee
JIOCTYIl K CETH HWHTEepHET (IIPOBOTHOE
COCIIMHEHUE u OecripoBoTHOE
coesmHenue no rexuoaoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crienpaan3upoBaHHOE
OpOTpaMMHOE  O0ecIeucHHe
cepun «9KOJIOI'» (YIIP3A
«3KOJIOI'», TIJIB-OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-TOPO/I,
ATII-BKOJIOT, HJC-
SKOJIOT)

Fenix Server Academy
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