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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 [ean ocBOeHUsI AUCHUTTHHBI (POPMHUPOBAHUE Y CTYACHTOB 3HAHUH O MATEMaTHUECKUX
METOJ[aX MCCIIEOBaHHsA (PU3MKO-XMMUYECKHX TPOIECCOB, OCBOCHHME HEKOTOPBIX OCHOBHBIX
MOJIXOJIOB K MOJICTIMPOBAHUIO U MOTY4YEHHE HAaBBIKOB PEILICHUS 3a7ay MPOTrHO3UPOBAHMUS MOJOOHBIX
MPOIIECCOB B TEXHOCHEpE.

1.2 3agaun AMCHUILIMHBI

1. Jlath mpejcTaBlieHHEe O MATEeMATHYECKUX METOJaX HCCIECAOBAaHUS IMPHUPOIHBIX
3aKOHOB, O MAaTEMaTHYECKOM MOJICIIMPOBAHUH KaK MIEPBOM CTYIEHH CO3JaHUs TCOPUHU B TOW WU
WHOW 00JIaCTH HAYKHU.

2. CdopmupoBaTh 3HaHUS 00 OCHOBHBIX 3aKOHAX M BBIPAXKAIOUIUX YPAaBHCHUSAX B
obnacT MOJEIMPOBAHUS SIBJICHHUU TIEPEHOCA, C I1EIbI0 IMPOTHO3UPOBAHUS TIPOIECCOB B
TexHocdepe.

3. OOy4uTh HEKOTOPHIM OCHOBHBIM IOJIXOAaM K MOJICTTMPOBAHUIO M IPUBUTH HABBIKH
peleHus 3aa4 10 IPOTHO3UPOBAHUIO (PU3UKO-XUMHUECKUX IIPOLIECCOB.
4. [TpuBHUTH MpaKTUYECKHE HABBIKM PAa0OTHI ¢ KOMIIBIOTEPHBIMU MPOTrpaMMaMH JIJist

THUITMYHBIX (bHSHKO-XI/IMI/I‘leCKI/IX pacycToB B TCXHOC(bepe.

1.3 MecTo AucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Hucumumna «MojenupoBanue (QU3UKO-XMMHYECKHX IPOIECCOB B TEXHOChepe»
OTHOCHTCSI K JUCHHUIUIMHAM TI0 BBIOOPY 4acTu, (GOPMHPYEMOH y4aCTHHKAMH OOpa30BaTEIbHBIX
otHouieHui, bioka 1. Jucuumnunasl (Monynu) ydyeOHoro miaHa. B coorBercTBuM ¢ pabounm
y4eOHBIM TUTAHOM AMCUUIUIMHA H3ydaeTcss Ha 4 Kypce mo ouyHOW ¢opme oOyueHus. Bua
IIPOMEKYTOUHOM aTTeCTallH: 3a4eT.

W3yueHunto IUCHMILIMHBI JOJKHO HPEIIECTBOBATh M3YYEHHE TAaKUX IUCHMIUIMH, Kak
«Teopust roperns U B3pbiBa» U «CUCTEMBI 3aUTHI TUApPocheps! u aTuTocdepsl». Jucuuminna
SBIISICTCA NPEIIIECTBYIOLEH IMpU M3YYEHUH JUCLHUILIMH: «DKOJIOIMYECKOe CTpaxOBaHME»,
«YTIpaBIeHUE IKOJIOTMYECKON O€30M1aCHOCTBION.

1.4 IlepedyeHp MJIAHMPYeMbIX Pe3yJbTaTOB O00y4YeHHMs IO JAMCHMILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHPOBAHUE Y
00yJaronuXxcs CICIYIONIUX KOMITETEHIIUN

KOZ( W HAUMCHOBAHUEC NWHAUKATOPA JOCTUIKCHUA

PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIUITIJIMHE
KOMIICTCHIINH

IIK-3 CnocobeH ucno/ib30BaTh npodeccuoHalbHOe NPOrpaMMHoe ofecneuyeHune s c6opa, o0padoTKH U
nepeaayn HHGOPMAIMU W COBPeMEHHBbIE CPEACTBA BBIYMCJIMTENBHOI TEeXHHKH W WH(OPMAIMOHHO-
KOMMYHHKAIMOHHBIE TEXHOJOTHH /ISl MATEMAaTHYEeCKOr0 MO1eJIHPOBAHMS NPOIIECCOB B TeXHOC(hepe

WIIK-3.1.  HUcnome3yer  mpodeccuoHanbHoe | 3HaeT mpodeCCHOHAIbHOE MPOrpaMMHOE OOECreUeHUE ISt
mporpaMmHoe  obecreuenue i cOopa, | cOopa, 00paboTkM W mepeqadd  WUHGOpPMAIUH, U
o0paboTkn © mepenaun  HMHGOPMAIMA W | COBPEMEHHBIE CPEACTBAa BBIUHUCIUTEILHOM TEXHUKH H

COBPEMECHHBIC CpeacTtBa BBIYUCIIUTEILHOMN I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)Ie TCXHOJIOTHH  1JIA
TCXHHUKH U I/IH(l)OpMaL[I/IOHHO'KOMMyHI/IKa].[I/IOHHLIG MaTEMaATUYICCKOI'O MOJACINPOBAHUA, OCHOBHEIC
TCXHOJIOTHHU JIIsL MaATEMaTU4YCCKOro IpOorpaMMHBIC CPEACTBA AJI OTIMCAHUSA @HSHKO'XHMI/I‘JCCKI/IX
MOACIHUPOBAHUA MIPOLICCCOB B TeXHOC(I)epG npoueccoB B TeXHOC(l)CpC, pa3jInvIHbIC HUCTOYHHUKH

uHpOpMAMK  UIS  pelIeHWus 3amad B 0o0jactu
MOJICTAPOBaHUsS  (DU3UKO-XUMHUYECKUX  IPOIECCOB B
TexHoc(epe

Ymeer OCYIIECTBIISITh MOUCK W  HCIOJB30BaTh
npodeccuoHaTbHOE MTPOrpaMMHOE obectiedeHne s coopa,
0o0paboTkn © Tmepenadu HWHPOpMAIMH, M COBPEMEHHEIC
CpPe/ICTBA BBIYMCIUTEIbHOW TEXHUKH U HHGOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH [UI MaTeMaTH4eCKOro
MOJICJIMPOBAHMSI TPOLIECCOB B TexHochepe, NPUMEHSTDH
pe3ynbTaTel  MHGOpMAaTH3aMu B NpodeccruoHAILHOM




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA

Pe3ynpraTel 00ydeHus 10 TUCTIUIUTHHE
KOMICTEHITHH

JeATeNIbHOCTH, HCIIOJIb30BaTh OCHOBHBIE BBIpaXKarolye
ypaBHEHHsS  JUII ~ MaTeMaTHYeCKOrO  MOJICIMPOBAHUS
pa3iuuHBIX (PU3NKO-XMMHYECKHUX TPOLECCOB YIS PELICHUS
po(heCcCHOHABHBIX 3azad, MIPOEKTHPOBATh
MaTeMaTHISCKYIO MOJIITb

Bnanmeer, BHempseT u paspabaTeiBaeT IMpo¢eCCHOHATIHHOE
IporpaMMHOE o0ecriedeHue miusi coopa, oOpabOTKH U
nepeqayd  MHGOPMAIMK M COBPEMEHHBIE  CPEACTBA
BBIYHCIIUTEIBHON TEXHUKH u UH(POPMALUOHHO-
KOMMYHHKAlIMOHHBIC TEXHOJOTHH [UIsI MaTeMaTHYecKOro
MOJISTIMPOBAHMSl  IIPOLECCOB B TexHocdepe, BiIaneeT
OCHOBHBIMHM TIO/IXOlaMH K MOJEIMPOBaHUI0  (pusmko-
XMMHUYECKHX TPOLIECCOB ISl PELICHHs MPAKTHUECKHUX 3a1ad
B  Hay4YHO-UCCJIENOBATEIbCKOH M  NpogecCHOHATBHON
JCATENIbHOCTH, HABBIKAMHM  CO3JIaHUSI MaTeMaTHYECKUX
MoJieNield, pEelIeHHs MaTeMaTHYeCKUX 3a1ad, MeTOJaMHu
MOCTPOCHHUS MAaTeMaTHYECKHX MOJIeleil THUIOBBIX 3amad B
0051acTH PU3NKO-XMMHYECKHUX MPOLIECCOB B TEXHOChEpe

2 CTpYKTYpa H coJep:KaHue TUCUUITUHBI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast TpyA0EMKOCTh JIMCIUILIHHBI cocTaBisier 3 3adetHbiXx eauuui (108 wacoB), ux
pacnpezeneHue no BuiaM padoT MPeICTaBIeHO B TAOIHIIE.

Brs! pabor Bcero ®dopma o0ydeHHS
JacoB OYHas
7 cemectp
(dacer)

KonrakTHas pabora, B TOM 4Hce:
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHS JEKIMOHHOTO TUIIA 34 34
a00paTOPHEIE 3aHATH 34 34
HNnas koHTaKTHas padora:
Kontpons camocrosrensHoit pabotsl (KCP) 4 4
IIpomexxyrounas arrecranus (UKP) 0,2 0,2
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 35,8 35,8
Pemenue 3amay 12 12
CamocrosTennbHOE HM3Y4YeHHE pa3zielioB, CaMOINOATOTOBKa (IPOpaboTKa W
MTOBTOPEHHUE JICKIIMOHHOTO MaTepuaja W MaTephala yIeOHHMKOB M yUEOHBIX 12 12
10CcOOMH, ITOATrOTOBKA K JIAOOPaTOPHBIM 3aHSTHSIM, KOJJIOKBUYMaM U T.J1.)
[MoxroToBka K TEKyIIeMy KOHTPOITO 11,8 11,8
KoHTpoasb:
[Moaroroska k 3K3aMeHy - -
Oo0mast TpyA0eMKOCTh yac. 108 108

B TOM 4YHcJie KOHTAKTHasi padora 72,2 12,2

3a4. el 3 3

2.2 ConepxaHnue TMCUMILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUIITUHBI.
Pasernsr (TeMbI) AUCIUIUTHHBL, H3ydaeMble B 7 cemectpe (ounas ¢hopma obyuenust)



sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

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

KosmmuectBo yacos
Breaynut
Ne HaumenoBanue pa3nenos (Tem) Aymaropuas op}z;ﬂ
Bcero pabota
pabota
JI 113 JIP CPC

1 MaremaTHueckoe MOJEITMPOBAHNE KaK METOJ HAyYHOTO 21 7 ) 7 7
HCCIICJOBaHMS.

2 HepaBroBecHas TepmoanHamuka. Y pasHeHus On3arepa u Kemgem- 21 7 ) 7 7
Kagansckoro.
BriBo nuHeHBIX 3aKOHOB U3 ypaBHeHui On3zarepa u Kegem-

3 20 7 - 7 6
Kagansckoro.

4  |JIuneitnble 3akoHbI TepeHoca (3akoHsl Oma, ®uka, [lapcu, @ypee). | 21 7 - 7 7

5 MopenupoBaHue MPOLIECCOB MTEPEHOCA C TOMOIIBIO U3BECTHBIX 208 | 6 i 6 8.8
IIPOrPaMMHBIX IPOAYKTOB. ' '
UTOI'O no pazoenram oucyuniurvl 103,8| 34 - 34 35,8
Konrpons camocrositensHo# pabotsl (KCP) 4 - - - -
ITpomexyrounas arrecranus (MKP) 0,2 - - - -
[ToaroroBka K 9K3aMeHy - - - - -
OO1mast TPYA0EMKOCTb 110 AUCLUILINHE 108 - - - -

[Tpumeuanue: JI — nekuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — mabopatopusie

HaumenoBanue pa3nena

dopMa TeKyIEero

MEPEHOCa C MOMOILBIO
U3BECTHBIX IIPOrPaMMHBIX
IIPOJYKTOB

«MuxkporereporeHHast MoJienb» U «On/lnam»

No (Tembl) Cogepxanue paszzena (TeMbl) KoOHTpOIS
1 2 3 4
1 |MaremaTtnueckoe [Tonarus: MaTemMaTHKa, MaTeMaTH4ecKoe MoienupoBanue, |bO
MOJICIUPOBaHKUE KaK METOJ |4MCICHHBIN aHaIN3, aHATUTUYECKOE HCCIIECIOBAHNE, TEOPHSL.
HAYYHOTO HCCJICOBAHUS MeToab!l YUCICHHOTO MOACTUPOBAHUS
2  |HepaBHOBecHas Knaccuueckast TepMoivHaMUKa U TEPMOIUHAMUKA YO
TEPMOANHAMHUKA. HEepaBHOBECHBIX IporieccoB. OO0OCHOBaHNE ypaBHEHUH
VYpaBuenus Onzarepa u Omnzarepa, cxema BeiBoja ypaBHeHUH Kenem-Kauansckoro.
Kenem-Kavanbsckoro ConpsbxeHue SBICHUH IIepeHoca B MeMOpaHHBIX CHCTEMax
3  |BoIBox IMHEHHBIX 3aKOHOB  |BBIBOI MUHEHHBIX 3akoHOB OMa, @uka, lapcu, @ypee u3  |BO
u3 ypaBHeHud OH3arepa u  |ypaBHeHuil Onsarepa u Kenem-Kauanbckoro
Kenem-Kauannckoro
4 |JluHeWHBIC 3aKOHBI Pacuer ckopoctell mpocTeiinx HepaBHOBECHBIX MpoLeccoB, |K
nepeHoca (3akoHsl OMa, ncnoib3ys 3akonbl Oma, @uka, apcu, Oypre
Duka, lapcu, Pypse)
5 MonenupoBaHue nporeccoB (V3yueHne MpUHIUIIOB pabOTH MPOTPaMMHBIX IPOAYKTOB:  |P3, K

2.3.2 3aHfiTHSI CeMHMHAPCKOro THNA (MpaKTHYecKHe / CeMHHAPCKHe 3aHSTHS/
JlabopaTopHble padoThI)

JlaGopatopHbie paboThI

HaumenoBanne pazaeia

dopma TeKyIIero

TECPMOJIMNHAMUKA. ypaBHeHI/If{
Omnzarepa u Kenem-
Kauanbckoro

Vpasrenus Kenem-Kauanbckoro u npaktudeckue
KO3 PHUIHEHTHI TepeHoca

Ne TemaTnka 3aHATHIA/pabOT
(Tembr) KOHTPOJIS
1 2 3 4
1 |Maremarnueckoe MeTo/1pI YHCTIEHHOTO MOJIepoBanus. Vcrons3oBaHme JIP
MOJIETIMPOBaHNE KaK METOJl  [IMCIICHHOTO aHaJIN3a JUIsl PelleHHs 3a/1a4
HAYYHOT'O HCCIIEIOBAHHS
2 |HepaBHoBecHast ComnpspkeHne cuil U TIOTOKOB, ypaBHeHHS OH3arepa. JIP




3 |BbIBox IMHEHHBIX 3aKOHOB  |BhIBouMHEHHBIX 3ak0HOB OMa, ®Duka, apcu, @ypre uz  |JIP
n3 ypaBHeHnit OH3arepa u  |ypaBHeHui Onzarepa u Keaem-Kagansckoro
Kenem-Kauansckoro

4  |JImHeliHbIe 3aKOHEI IepeHoca |Pacuer ckopoctu muddy3un 1 3IEKTPOMUT PALTHOHHOTO JIP
(3axonbr Oma, ®uka, Jlapeu, |mepeHoca yepe3 MeMOpaHbl. PacueT ckopocTr
Dypoe) ANIEKTPOANATH3A

5 |MopnemupoBanue nporeccoB |OCBOCHHE MPOTPAMMHBIX IPOIYKTOB: JIP
MIEPEHOCA C ITIOMOILBIO «MuxkporereporeHHas Moenb» u «An/{uam». [IpoBenenue
M3BECTHBIX IIPOTPAMMHBIX  [PAacdeTOB 3JIEKTPOIPOBOJHOCTH, KO3 dHIneHTa
MIPOAYKTOB T Py3MOHHON MTPOHUIIAEMOCTH 1 YHCEI TIepeHoca,

MIOCTPOEHHE KOHIIEHTPAIIMOHHBIX POQHIIeH

Pemenue 3amau (P3), ycrabiii onpoc (YO), «omum-onpoc» (BO), koHTponsHas padota
(KP), 3amura mabopatopHoii padotsl (JIP).

[Ipu

HN3YUCHUU

JUCHUITIIMHBI MOT'YyT IIPUMCEHSITCA OJICKTPOHHOC o6yquI/Ie,

JTUCTaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOJIOoTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MMP0EKTOB)
KypcoBbie paboTsl HE TPEYCMOTPEHBI YI€OHBIM IIAHOM.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOT0 O0ecneYeHUs Il CAMOCTOATEIbHOH PadoThI
00y4yaroIuXxcs Mo JUCHHUILIMHE (MOIYJIIO)

No Bux CPC [Tepedensb yueOHO-METOTUIECKOTO o6ecneqSHm JIUCLIMIUIMHBI TI0 BBITIOJIHCHHUIO
CaMOCTOSATEIFHON pabOTHI
1 2 3

1 |Pemenue 3amau Tpudhonor K.M. ®u3uko-xuMHdecKue mporeccs B TexHochepe: yaeOHUK st

2  |CamocTosTembHOE crynenros By3oB / K. U. Tpudonos, B. A. leeucuios. - M.: UTHOPA-M: ®OPYM,
W3yUYCHHE Pa3IeNioB, 2007. - 239 c.
CaMOITOATOTOBKA
(mpopaboTka i MateMaTHueckoe MOJICITUPOBAHIE IKOJIOTHYECKIX IIPOLIECCOB PACIIPOCTPAHECHUS
MOBTOpEHIe 3arps3HAIONINX BEIIECTB: yaeOHOE mocoOue st CTyJeHTOB By30B / B. A. babemrko,
JIEKIMOHHOTO A. B. IlaBmoBa, O. M. Ba6eIJiI<0, O. B. EsnoknmoBa; M-Bo 06p3303321HI/I$I 1 HAyKH
MaTeprana u Poc. (I)eﬂepaLII/II/I;VKy6aHCKI/II/I roc. yH-T. - KpacHonap: [Ky6aHckwii
matepnana yueoHukop | OCYAAPCTBCHHBIH yHuBepcurer], 2009. - 13% c.
1 yueGHBIX TOCOGHI, Meroaudeckue yKa3aH1:1>1 K CaMOCTOiITeJII)HOI/I paboTe CTYICHTOB.
[OATOTOBKA K VYT1BepxkneHsl kadeapoit pusnaeckoit xumuu, mpoTokoda Ne 17 ot 11.05.2017 r.
11260paTopHEIM MeToamyeckre peKOMEHIAINH K OPraHU3aI[UH Ay TUTOPHOW U BHEAyIUTOPHOM
Z?)I;?ITOI/II:S:I’YMEIM nra) (caMoCTOsTENBHOI) PabOTHI CTYACHTOB: METOAMYEeCKHE yKka3aHus / cocT. T.I1.

3 o Cropoxenko, T.b. ITounHok, A.B., becnanos, H.B. Jlo3a. — Kpacuogap: Ky6anckuit

JIFOTOBKA K

TeKyIIieMy KOHTPOJIIO roc. yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaromUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.




3 OOpa3oBaTe/lbHble TEeXHOJOTMH, NPHMEHsieMble TNPH OCBOCHUHM JAWCHUILIHHBI
(Mmomy.Jist)

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIB30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaTOpHble 3aHATUSA, NpoOiieMHOe OOyueHue,
MOJyJIbHAss TEXHOJIOTHUS, MOATOTOBKA NMHUCHMEHHBIX AHAJUTHYECKHX pPadOT, CaMOCTOSTEIbHAS
paboTa CTy/IEHTOB.

KoMIieTeHTHOCTHBIM MOAXO0J B paMKax IpEenoJaBaHus AUCLMIUIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TMPOEKTHBIX METOIUK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyalllii, aHajiW3a NeJarornyeckux 3ajad,
Ie1arOrMYecKoro KCIEepUMEHTa, HHBIX (POPM) B COUETAaHUU C BHEAYTUTOPHOI paboTOI.

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUIUIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypCcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJICKOMMYHUKAILIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTe/IbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IPH U3YYEHUN AUCLHUILUINHBI
— JUIsl JMIl C OrpPaHMYEHHBIMH BO3MOYKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTALIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

B Xozme wu3ydeHHs JUCHUIUIMHBI TPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaToOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJyJIbHAs TEXHOJIOTHS, MOJATOTOBKA NMHUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSTEIbHAS
paboTa CTy/IEHTOB.

KoMmeTeHTHOCTHBIM MMOAXO0 B paMKax MpEenojaBaHusl JUCLMIUIMHBL pean3yeTcsl B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOJUK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CUTYyallUd, aHajau3a I[eJaroruuyeckux 3ajaad,
[e1arornyeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUM C BHEAYIUTOPHOM pabOTOM.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCIUIUIAHBL:
UCMOJIb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE TPU U3YYEHUN AUCLUUILUINHBI
— JUIsl JMIl C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIMM C NCIIOJIb30BAaHNUEM DJIEKTPOHHOMN MOYTBHI.

Jia popmupoBaHus NpodecCHOHAIbHBIX KOMIIETEHLUH B IMPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUsS MPO(ECCHOHATBHO-PAa3BUBAIOIIETO O0YUYEHNUs, IPeAyCMaTPHBAIOILAs
HE TOJBKO I[epeAady TEeOpeTHYecKoro Marepuajna, HO M CTUMYJIHPOBaHHE U pPa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JAEHCTBUM CTYJIEHTOB (Ha OCHOBE MCHXOJOTO-MEAarorunueckon
TEOPUH MO3TAITHOTO (POPMUPOBAHUS YMCTBEHHBIX I€UCTBUI). AKTUBHU3AIMM U UHTEHCU(UKALIUN
MIO3HABATENBHOIO Ipollecca CIIOCOOCTBYIOT MCIIOJIb30BAaHME MEIarorMyeckoil 3BPUCTHUKH,
MOJIEJMPOBAaHUE MPOOJEMHBIX CUTYalluH, MyJIbTUMEINNHBIE IPE3EHTALlMH B JIEKIIMOHHOM KypCe.
B pamkax 11a0OpaTOpHBIX 3aHATHH TNPUMEHSIOTCS METOJbl MPOEKTHOTO OOy4YeHHH,
MCCJIEIOBATEILCKUE METObl, TPEHUHTOBbIE ()OPMBI, METOJ] KOHKPETHBIX CHUTYyallUui, UTPOBbIE
TEXHOJIOTHH. B mporniecce caMoCTOSITENBHOM AESATENIBHOCTH CTYACHTHI OCBaUBAIOT M AHAIIM3UPYIOT
NepeoBON MeAarornyecKuil OMbIT, UCMOIb3Ysl UMEIOIIYIOCS JINTepaTypy U MH(OpMalOHHBIE
TEXHOJIOTUH, BBICTYNAIOT C MPE3EHTAlMAMU Mepell YJalluMHCs, BeIyT NpopOpHEeHTAIMOHHYIO
paboty, HaKaITMBAOT MOPTHOINO Pa3padOTOK.

4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISI YCIIeBAeMOCTH W MPOMEKYTOYHOM
arrecTanuu

OreHOUHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKHM 00pa30BaTeNbHBIX
JOCTHKEHUH 00yJarommxcsi, OCBOMBLIMX MPOrpaMMy y4eOHOM AUCHUIUIMHBI «MojaenupoBaHue
(U3UKO-XMMHYECKUX MPOLIECCOB B TEXHOC(hEpE».

OneHouyHbIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl ISl POBEACHHUS TeKYyIIero
KOHTPOJIsl B (hopMe TeCTOBBIX 3aJaHUM, NOKJIAJa-TPe3eHTAllMK 1O MPOOJIEMHBIM BOIPOCAM,



Pa3HOYPOBHEBBIX 3aJaHUM,

pOJIEBOM  UIPHI,

aTrecTanuu B popme BOIIPOCOB U 33/1aHUM K 3aUeTy.

CUTYallMOHHBIX 33Ja4 W NPOMEXKYTOYHOM

CprKTypa OLICHOYHBIX CPEACTB IJIA TeRymei/i Hu HpOMe)KyTOqHOﬁ aTTeCTallun

HaumMeHoBaHuE OLIEHOYHOTO
Kon u HanmeHoBaHue
Ne Pesynprarel 00y4eHus CpeacTBa
n/n HHAKaTOpa (B cooTBeTcTBUH C 1. 1.4) Texkymmii [IpomexxyTounas
(B cooTBeTcTBUH C TI. 1.4)
KOHTPOJIIb aTTecTanys
1 HUIIK-3.1. Ucnone3yet 3Haet npodeccroHanbHOE Bormpocs! nis Bompoc Ha
po¢eCCHOHATHHOE IporpaMMHOE oOecTieueHHe s «Oonum-ompoca», | 3adere 1-2
MIpOrpaMMHOE cbopa, 06paboTKH 1 TIepenavn nmabopaTopHas
obecnieueHne s coopa, | WH(POPMAIHUH, H COBPEMEHHBIC paboTta
00paboTKK U neperadn CPEZCTBA BBIYHCINTEIBHON TEXHUKHU 1
nHpOpPMALN 1 WHPOPMALNOHHO-
COBPEMEHHBIE CPEJCTBA KOMMYHUKAIIMOHHBIC TEXHOIOTUH IS
BBIYHCIIUTEILHOM MaTeMaTH4eCKOr0 MOJICTUPOBAHHMS
TEXHUKH U
MHbOPMAIHOHHO- YMeeT ocymecTBIATh TOUCK U
KOMMYHHKALHOHHBIE HCTIONB30BaTh MpodeccrnoHanbsHoe
TEXHOJIOTHH TS IIPOTpaMMHOE 0OeCIIeYeHUE IS
MATEMATHIECKOTO cbopa, 06paboTKH U Iepenavn
MOZ€HPOBAHHS nHdopmanuy, u COBpCMEHHbIE
HPOLIECCOB B TeXHOC(bepC Cp€acTBa BBIYMUCIUTCIIBHON TCXHUKU U
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIC TEXHOJIOTUN IJIsA
MaAaTeMaTU4€CKOro MoJACIMpOBaHuA
MPOIIECCOB B TexHOC(hEpe
Bna):[eeT OCHOBHBIMHU IIOAXOJaMH K
MO/JICTTMPOBAHUIO (PU3HKO-
XMMHUYECKHX MPOLIECCOB JUIsl PEIICHHUS
NMPaKTUYCCKUX 3aJla4 B HAYYHO-
HCCIIEI0BATEIbCKON 1
PO eCCHOHANBHOMN NESITENFHOCTH,
HaBBIKAMH CO3aHMUsI MaTEMaTHUECKUX
MOJIeTIel, pelIeHUs] MaTeMaTHIeCKIX
3aj1a4, METOJJaMH1 TTOCTPOCHHS
MaTeMaTHIeCKHX MOJIENIeH THITOBBIX
3aj1a4 B 00J1acTH (PU3NKO-XUMHYECKUX
IpPOIIECCOB B TeXHOCEpe
2 UIIK-3.1. Ucnone3yet YMeeT 0CyLecTBIISTh IOUCK U Bormpocsr mst Bompoc Ha
npodecCHOHATbHOE UCII0JIb30BaTh MPOGECCHOHATIBHOE YCTHOTO ompoca | 3auere 3-4, 6
IPOrpaMMHOE IporpaMMHOE 00ecredeHue st 10 paszeiy,
obecnieuenue s cobopa, | cOopa, 00pabOTKH U Iepeaadu nabopatopHast
00paboTKK U Mepeaaun UH(pOPMAITUH, U COBPEMEHHbIC pabora
nHdopmanuu n CPE/ICTBA BBIYHUCINTEIBHON TEXHUKH 1
COBPEMEHHBIE CPEJICTBA nH(opMannoHHo-
BBIYHMCITUTEILHON KOMMYHUKAIIMOHHBIE TEXHOJIOTHH IS
TEXHUKH U MaTeMaTHIeCKOTr0 MOJICTMPOBAHHMS
nHpopMannoHHo- IIpo1eccoB B TexHOChepe.
KOMMYHUKaIMOHHbIE
TEXHOJIOTHH SIS Bnageer, BHenpseT u pa3pabaTeiBacT
MATEMATHIECKOrO IpodeccCHOHaNBEHOE TPOTPaAMMHOE
MOJIETHPOBAHHS obecrnieuenue it cOopa, 00padOTKH 1
TpoleccoB B TexHochepe | NEPeadH uHbopmaImi 1
COBPEMEHHBIE CPECTBa
BBIYHMCIIUTEILHON TEXHUKU U
nH}opMannoHHo-
KOMMYHUKAIIMOHHBIC TEXHOJOTUHN IJISA
MaATeMaTNU4€CKOro MOJACIIMPOBAHUA
TIPOIIECCOB B TEXHOCPEpe




HUIIK-3.1. Ucnone3yet 3Haet npodeccroHaibHOE Bonpocs! nis Bonpoc Ha
npodeccruoHabHOE MPOTrpaMMHOE OO0eCTICUSHUE IS «bmui-onpocay, | 3adere 5
MIPOrpaMMHOE cOopa, 00paboTKH U Tiepeaadn nmabopatopHast
obecnieueHne s coopa, | WH(POpPMAIHUH, H COBPEMEHHBIC paboTta
00paboTKH U meperadn CPEZCTBA BBIYHUCINTEIBHON TEXHUKHU U
nHpOpPMALN 1 HHPOPMALNOHHO-
COBPEMEHHBIE CPEJCTBA KOMMYHUKAIIMOHHBIC TEXHOIOTUH IS
BBIYHMCIIUTEIHLHOM MaTeMaTH4eCKOr0 MOJICTUPOBaHHUS,
TEXHUKH U OCHOBHBIE IPOTrPaMMHBIE CPEJICTBA
nHpopMannoHHO- JUISL OTTMCaHUs PU3NKO-XUMHYECKUX
KOMMYHUKaIOHHbIE MIPOLIECCOB B TeXHOC(hEpe, pa3InuHbIe
TEXHOJIOTUH JJIS HCTOYHHUKH MH(POPMALIH /IS
MaTeMaTH4ecKoro peleHust 3a7a4 B 00J1acTi
MOJEITMPOBaHUS MOJIETTMPOBAHMS (PU3UKO-XHUMHUIECKIX
MIPOIIECCOB B TeXHOC(epe | MporeccoB B TEXHOChepe
YMeeT ocymecTBIATh TOUCK U
UCIIONb30BaTh NpodeccroHanbHOe
IIPOrpaMMHOE 00eCIIeYeHUE ISt
cbopa, 06paboTKH U mepenavu
nH(opManuy, ¥ COBpeMEHHBIE
CcpeactBa BBIYMCJIMTEILHONM TEXHUKH U
HHPOPMALNOHHO-
KOMMYHUKAIIMOHHBIC TEXHOIOTUH IS
MaTeMaTHIeCKOTr0 MOJICITUPOBAHUS
MIPOILIECCOB B TeXHOC(hEpe, MPUMEHATH
pe3ynbTaThl HHQOPMATH3AINH B
PO eCCHOHAIBHOHN NESITENbHOCTH
HUIIK-3.1. Ucnons3yeT 3Haet npodeccruoHanTsHOS Komnoksuywm, Bormpoc Ha
npodeccruoHaIbHOE [IPOrpaMMHOE 00ecIieYeHUe ISt naboparopHas 3ayere 7-15
IPOrpaMMHOE cOopa, 00paboOTKH U nepeaadn pabora

obecrieueHue a5 cOopa,
00paboTKK U mepeaaun
nHdopmanuu n
COBPEMEHHBIE CPE/ICTBA
BBIYHCITUTEIHHOM
TEXHUKH U
HHPOPMAIHOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTHYECKOTro
MOJICITUPOBAHHSI
MPOIIECCOB B TexHOC(hEpe

nH}opManuy, ¥ COBpeMEHHBIE
CpeacTBa BBIYMCJIMTEILHONM TEXHUKH U
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIC TEXHOJIOTUN IJIsL
MaTeMaTHYECKOrO MOJICITUPOBAHHS,
OCHOBHBIE IPOTrPAMMHBIE CPEJICTBA
JUTSL OTIHCAHUsT PU3NKO-XUMHUYECKHUX
MPOIIECCOB B TeXHOC(hEpE, pa3iuuHbIe
HUCTOYHHUKH HHOOPMALHH JIJIsI
peteHust 337124 B 0611acTH
MOJCIIUPOBAHUA (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX
IPOIIECCOB B TeXHOC(Epe

Burazneer, BHeapsieT U pa3pabaThiBacT
npoecCHOHAIBHOE NPOrPaMMHOE
obecriedeHne st cO0pa, 0OpabOTKH H
nepeaayn HHGOpMaHu U
COBpEMECHHBIE CPENICTBA
BBIYHCIIUTENBHON TEXHUKH U
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHbIE TEXHOJIOTHH IS
MaTeMaTHYeCKOTr0 MOJICTUPOBAHHMS
HPOLIECCOB B TeXHOC(hepe, BlajeeT
OCHOBHBIMH MOAXOAaMH K
MOJIEITMPOBAHHIO (HHU3UKO-
XMMHUYECKHX MPOILIECCOB JUISl PEIICHUS
MIPaKTHYECKHX 33124 B HAyYHO-
HCCIIeI0BATEIbCKON 1
IpodeCCHOHANBHOMN ESITEILHOCTH,
HaBBIKAMH CO3aHHUsI MaTeMaTHUECKUX
MOJIeJIel, pelIeHUs] MaTeMaTHYeCKIX
3aj1a4, METOJJaMH IIOCTPOCHHUS
MaTeMaTHYECKHX MOJIeNIel THIIOBBIX




3a7a4 B 00J1aCTH (PU3UKO-XUMHYCCKUX
TIPOIIECCOB B TeXHOChepe

HIIK-3.1. Ucnomb3yeT
po¢eCCHOHATHHOE
HPOrpaMMHOE
obecneuenne ais coopa,
00paboTKH U mepesadn
nHdopmanuu u
COBpPEMEHHBIE CPEJCTBA
BBIYHCIIUTEIHLHOM
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJISL
MaTeMaTH4ECKOro
MOZCIUPOBAHUS
MIPOIIECCOB B TeXHOC(hEpe

3Haet nmpodeccrnoHaIbHOE
IporpaMMHOe oOecTieueHHe s
cbopa, 06paboTKH 1 Iepenavn
HH(OPMALUK, H COBPEMCHHBIC
CpeICTBa BBIYUCIHUTEILHON TEXHUKH 1
nH}popMannoHHO-
KOMMYHUKAIMOHHBIE TEXHOJIOTUH IS
MaTeMaTH4eCKOro MOJICTUPOBaHHUS,
OCHOBHBIE IPOTPaMMHBIE CPEJICTBA
JUISL OTTMCaHUs PU3NKO-XUMHYECKHUX
IIPOLIECCOB B TeXHOC(heEpe, pa3InuHbIe
HCTOYHUKH HHPOPMALIMH U1
pelIeHus 3a1a9 B 00JIacTH
MOZENUPOBaHUS HU3HKO-XUMHIECKHUX
MIPOIIECCOB B TeXHOC(hepe

YMeeT 0CyLIeCTBIATh MOUCK
HCIIONB30BAaTh MPO(PECCHOHATBHOES
MpOrpaMMHOE 00eCTIICUCHHE IS
cbopa, 00paboTKK U Iepenadu
uH(popMaInu, ¥ COBPEMEHHBIC
CPE/ICTBA BBIYHUCIUTEIBHON TEXHUKHU U
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOIOTUH IS
MaTeMaTHYECKOr0 MOJICTUPOBAHHS
MPOLIECCOB B TeXHOC(hEpE, MPUMEHSAThH
pe3ynbTaThl UHGOPMATU3ALNY B
poeCCHOHATIBHOM e TeIbHOCTH,
HCIIONB30BaTh OCHOBHBIC
BbIpaXKaro1nue ypaBHCHUA IJIA
MaTeMaTU4€CKOro MoACIMpOBaHuA
Pa3INIHbIX (I)I/I?)I/IKO-XI/IMI/I‘ICCKI/IX
MPOLIECCOB ISl PEIICHUS
podeCCHOHANBHBIX 33134,
MIPOEKTUPOBATH MATEMATUYECKYIO
MO/IEIIb

Bnaneer, BHenpsieT u pa3pabaTriBacT
npodeccroHalbHOE TPOrpaMMHOE
obecriedeHne s cOopa, 00pabOTKH
nepeaayn HHGOpMaHu U
COBpPEMECHHBIE CPENICTBA
BBIYHCIIUTENIBHON TEXHUKH U
HHPOPMAIMOHHO-
KOMMYHUKAITUOHHBIC TCXHOJIOTUU JJId
MAaTEMATHYCCKOTO MOJACIIUPOBAHUSA
HpOLIECCOB B TeXHOCEpe, BiIaaeeT
OCHOBHBIMHU IIOAXOJaMHU K
MOJICITUPOBAHMIO (PHU3HKO-
XMMHUUECKHX MPOLIECCOB JUIsl PEILICHUS
MpPaKTHYECKUX 3a]a4 B HAY4YHO-
HCCIIeI0BATEIbCKON 1
IpodeCCHOHANBHOMN ESITEILHOCTH,
HaBBIKAMH CO3/IaHUS] MATEMATHYECKHX
MoOJIeJIel, pellIeHUs] MaTeMaTHYeCKUX
3aj1a4, METOJJaMH1 TTOCTPOCHHS
MATEMATHUYCCKUX MO}IeJ’Ieﬁ THUIIOBBIX
3a/1a4 B 00JIaCTH (PU3UKO-XUMHUYECKUX
MPOIIECCOB B TeXHOChepe

Pemenue 3anay,
KOJUTOKBHYM,
nmabopaTopHas
pabota

Bomnpoc Ha
3auere 16-25
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TunoBbie KOHTPOJIbHBbIE 32IaHUS] UJIM HHbIE MATEePHAJIbl, HEOOXOAMMBbIE 1JIf1 OLEHKHU

3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YOIIHUX ITAMNBI

(opMupoBaHus KOMIEeTEHINI B poLiecce 0CBOeHHs 00pa30BaTeIbLHON NPOrpPaMMBbl
Ilpumepnulii nepeuens 60npocos u 3a0anuil

Bonpocsl 1J191 321U THI JIA00PaTOPHBIX PadoT
Bonpoce! 1151 «0uu-onpoca» no reme «MaremaTudeckoe MoOAeJMPOBAHHE KAK METOJ
HAYYHOT'0 HCCJIeI0OBAHUSD

1. Kak xnaccudunmpyrores pu3nko-XxuMU4ecKue CUCTEMBI U TPOLIECCHI IepeHoca?
2. Yem oTIINYAOTCS MAKPOCKONIMYECKUI U MUKPOCKOIIMYECKUN MEXaHU3MBbI IIepeHoca?
3. Kakne oCHOBHBIE 3aKOHBI COXPAHEHUS CYILIECTBYIOT?
4. Kakue ypaBHEHHUsI OTHOCATCS K ypaBHEHUSIM OanaHca?
5. Uto onuckIBalOT ypaBHeHUs OajaHca Macchl U OallaHca KOJMYECTBA BellecTBa?
6. B uem 0coOeHHOCTh ypaBHEHHSI OaTaHca KOJIMUYECTBA IBHIKEHUS?
Bomnpoce! 1151 ycTHOro onpoca no reme «HepaBHoBecHasi TepMOJAMHAMUKA. Y PaBHEHUS
Omnsarepa u Kegem-Kauaabckoro»
1. N3 xakux ypaBHEHUH U NPEIOI0KEHNUN BbITeKaeT ypaBHeHue HepHcra-I1nanka?
2. Kak BbIpa3uTh IUIOTHOCTH IIOTOKAa HOHOB 4Ye€pe3 TIPAAUEHT 3SIEKTPOXUMHUYECKOIO
noreHmana?
3. B uem 3akitouaercs yciioBue paBHOBeCHUs?
4. Kakue cymectByroT ocHoBHbIE nemMeHTsl THIT?
S. Uro u3 cebs npencrasisier ypaBuenus Ouzarepa?
6. KakoBa ¢dopmynupoBka u (u3HUECKHl CMBICT [OTOKOB, JABIDKYIIUX CHJ U

k02 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

Bonpocs! puis1 «6amn-onpoca» no teme «BpIBOJ JIMHEHHBIX 3AKOHOB U3 YPABHEHHUH
Omnsarepa u Kegem-Kauaabckoro»
1. Kakum 06pa3oM BO3MOKHO OCYLIECTBUTh BBIBOJI JINHEHHBIX 3aKOHOB niepeHoca Puka, Oma
u Jlapcu u3 ypasanenust Kenem-Kauanbckoro?
B 1yem ocHoBHas nuaes 6apoMeMOpaHHBIX MTPOLECCOB?
Kakue ypaBHeHus nepeHoca BeITekatoT U3 ypaBHeHU Kenem-Kauansckoro?
Kak 3Byunt 3akon ®Puka?
Kak 3Byunt 3akon Oma?
Kak 3Byunt 3akoH @ypbe?

ook wn

IIpumep 3agaum 11 KOJUIOKBHYMA 0 TeMe «J/IMHelHbIe 3aK0HBI NepeHoca (3akonbl Oma,
®duka, lapcu, ®ypne)»

3aoaua 1. Tennoobmen

UYenosek oxazancs 3a Ooprom cynHa t(B)=14 °C. Haiimure, Ha CKOJBKO T'paaycoB
noHuzutces t° ero Tena 3a 10 MMH, eclii SHEpreTHKa JbIXaHHUs BO3pacTET B 3,5 pasa, IpHU 3TOM B
HOPMaJIbHOM COCTOSIHUM CKOPOCTH NpeBpallieHus sHepruu 72 xkan/gac. [Ipunsate kosddunreHt
terutonpoBogHoctd 0=0,06 k/[x/(M"2-K-c); Temnoemkocts Tena: C=0,86 kkan/(kr-K), miomans
noBepxHocTH Tena 1,8 M2 Macca tena 70 K.

3aoaua 2. Bvisedenue npooykmos memaboauzma

PaboTy moYek OIEHHMBAIOT MO KOHLEHTpPAlMM KpeaTMHHHa B KpoBu. HopmanbHas
KOHIEeHTpanusi kpeatuHuHa B KpoBU Cip=10 mr/n. ['emarokput kpoBu H=0,4 (oObemHas mons
SPUTPOLMTOB B KpoBH). KOHIIEHTpaIMs KpeaTHHUHA B TKAHEBOI M BHYTPUKIECTOYHOM JKUKOCTH
NPUMEPHO TaKas e, Kak M B Iia3Me KpoBU. KpeaTMHWH BBIBOAMTCS BMecTe ¢ MOYoH, Vy=2,4
a/cyT. OnpenenuTb CKOpOCTh MPOU3BOACTBA KpeaTnHnHa G (Mr/4ac), o01yt0 Maccy KpeaTuHUHA
B opranuzme M (mr).
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IIpumepsnl 32124 1J151 J1a0OPATOPHBIX 3aHATHI U KOJUIOKBHYMA 10 TeMe «Moaea1upoBaHue
NPOLECCOB MePeHoca ¢ MOMOIIbI0 H3BECTHBIX MPOrPAMMHBIX POAYKTOB)»

1.1 B miockoM KaHajie AJICKTPOAMATN3aTOpa CKOPOCTh TEYEeHHs pacTBopa 1,6 cm/c,
paccrosinue mMexy memOpanamu 0,8 mm. Paccuntarh najgenue gaBieHust 1 00beMHYIO CKOPOCTh
pactBopa B KaHase mupuHoit 40 cm. [TocTponTh KOHLIEHTPAIMOHHBIN PO(UIH U HANUTH CTETIEHDb
o0ecconuBaHus pacTBOpa B ceueHuu Ha paccTtosiHuM 40 cM OT BXo/a B KaHall. PaccuurtaTts pacxon
JIEKTPOIHEPTUN, HEOOXOAMMOH sl moiydeHuss 1 M° 06ecCONEeHHON BOJBI, Y4ECTh BKIAJBI,
MPUXOJASAIIMECS COOCTBEHHO HA 3JIEKTPOJUAIN3 U Ha paboTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KoMIIOHeHToM pactBopa sistercs NaCl (D= 1,6 10~ em?/c, [1 = 1072 cm¥/c, ¢°= 0,02 momns/n);
YHclla epeHoca MPOTUBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl npuHsThH 0,95,
ki Hacoca 0,6. Pacxon anekrposnepruu B pacuere Ha 1 yac paboTsl anmapara (B Brxuac) paseH:

Ha DJI: Aep= | U, roe | — cuna toka B A, a U — HampspbkeHue Ha BceM armmaparte B B, Ha
nepekadxy: Agomp= [Jp W/[p , e [Jp — nanenue nasnenus B H/m?, W — o6beMHas CKOPOCTb B
m3/aac, a [Jp — ki Hacoca.

1.2 OnpenenuTe MUHUMAIBHYIO JUIMHY KaHalla 00€CCOIMBAHUS JIEKTPOIUAIN3aTOpa, Ha
KOTOpPOM JIOCTUTAETCs cTeneHb obecconuBanus 50 %, ecau
e yycna nepenoca = 0,98;
e MexmeMOpaHHoe paccTosiHue = 0,45 Mmm;
® CKOPOCTb T€UEHUs pacTBopa 3,2 cM/c;
CuuTtaTh, YTO B paCTBOPE UMEETCS TOJIBKO HATPUH-XJIOP.

1.3 Jlan a51eKTpoauain3HbIi amnmapat, coaepxkamiuii 100 mapHbeix kamep. MexmeMOpaHHOe
paccrosinue = 0,5 mMM. JlnnHa kanana 60 cm. Pasmep memOpansl 60 Ha 40 cm. Onpenenutsb
MIPOU3BOJUTENLHOCTD ammnapara, pu KOTOpoil cTeneHb 00eccoNuBanus JOocTUraercs paBHou 60
%. Hy>xHO HaliTH CKOPOCTH PabOTHI anmapara.

1.4 TpeOyeTcsi CIPOEKTHPOBATH AIMEKTPOIUATU3HBIN anmapaT, KOTOPhIA Obl 0OecreunBa
80% obecconuBaHus pacTBopa xjopuaa Hatpus. Pasmep memOpan 60 Ha 40. Paccrosinie Mexay
MemOpanamu = 0,4 MM. ATIapaT IOMKeH UMeTh TPOM3BOJUTENLHOCTE 2 MY/uac. Haittu umcno
IapHbIX KaMep B anmapare.

1.5 Tpebyercs cripoeKTUPOBATh IEKTPOAUATIU3HBIN anmapaT, KOTOpbIi Obl 0GecrieunBa
80% obecconmuBaHMsI pacTBOpa XJ10puaa HaTpus. VI3BecTHO, UTO IpU CKOPOCTHU TEUEHUS )KUIKOCTH
2 cm/c Ha KaxabIx 10 cM JyIMHBI KaHana KoHueHTpauus yobiBaeT Ha 20%. [llupuna memOpan 40
cM. Pacctosinue mexny memOpanamu = 0,4 MM. Anmapar JOKeH UMETh IPOU3BOIUTENBHOCTD 2
m*/uac.

Haiitu anuny xaHana o6eccomuBaHMsI U YHUCIIO MAPHBIX KaMep B amrmapare.

3a4yeTHO-IK3aMeHAIMOHHbIE MATEPHAJIBI VISl MPOMEKYTOUYHOM aTTecTanuu (3a4er)
1 Juddy3us B ycI0BUAX HAJIOKEHHOTO 3JIEKTpUUECKOro nois. YpasHenue Hepaera-Ilnanka.
2 BripakeHne IIOTHOCTH TIOTOKA MOHOB Yepe3 IPAJAHEHT JEKTPOXUMHUECKOTO MOTEHITHANIA.
VYcioBue paBHOBECHS.
3 Onementsl THII. Ypasuenus Onzarepa.
4 VpaBuenus Kenem-Kauanbckoro. @opmynupoBka Hu (QHU3UUECKUH CMBICT IOTOKOB,
JBUKYIIMX CHT U KO3 (UIIMEHTOB MepeHoca.
5 VpaBuenus Kenem-Kauanbckoro. BeiBon nuHEHHBIX 3akoHOB rnepeHoca Puxa, Oma u
Hapcu.
6 VpaBuenus Kenem-Kauanbckoro. MHoroo0Opasue sBieHUil nepeHoca B MeMOpaHHBIX
cHcTeMax.
7 BapomemOpannblie nmporiecchl. YpaBHEeHUs IlepeHoca, BhITEKarole u3 ypaBHeHui Kenem-
Kauansckoro.
8 Knaccugukarus 6apomeMOpaHHBIX ITPOIECCOB. MexaHU3M pa3ziefieHHus B OOpaTHOM 0CMOCe
U B Ipyrux 0apoMeMOpaHHBIX IpOIeccax.
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9 [TapameTpsl, ompexensiomne KayecTBO paslelneHuss B OapoMeMOpaHHBIX Ipoleccax
(dakTop 3anepkku, KOIPPUIUESHT FIKCTPAKINK). Y paBHEHHUS OajaHca.

10 MaremarudecKkoe OMMCAHUE OCMOCA M 0OPAaTHOTO OCMOCa.

11  3aBucumocts (pakTopa 3aaepKKu R OT HaBIeHHS B 0OpaTHOM OCMOCE.

12 Iuddysuonnele mpomeccsl B TremMoauanusarope. Pacuer mimomaan  MeMOpaHBbI,
HE0OXOIUMO ISl OJHOTO CEaHCca OUYHUCTKH KPOBH.

13  Pacder 0OpaTHOOCMOTHYECKOTO MPOIlecca 00ECCOTMBAHISI MOPCKOM BOJIBI.

14 DraextpomemOpaHHBIE Mpoliecchl. Cxema 3JIeKTpoauaIn3a.

15 DOnexrpoauanus. YpaBHeHUs nepeHoca (ypaBHeHHE nepeHoca noHos Kenem-Kauansckoro.
VpaBuenue Hepucra-Ilnanka. BeiBoa u3 ypaBHeHuit Onzarepa. CBsizb ¢ ypaBHeHUs MU Kenem-
Kauganbckoro.)

16  Opnomepnas mozaens DJ1. KoHuleHTpalMoHHAas MOISIpU3alus P SJIEKTPOIHATIN3E.

17  Pacder ckayka MOTEHI[MAIa B MEMOpPaHHOH cHCcTEME.

18 KonBektuBHas auddys3us npu snekrpoauanuse. JIBymepHas mojenb. DPopMyTupoBKa
3a1a4u.

19  [IBymepnHas koHBeKTUBHO-Aubdy3nonHas moaens /1. [IpeoObpa3oBanue ypaBHEHHIA.

20 BpBox ypaBHEHHS KOHBEKTHBHOW IU((Y3UH B YACTHBIX IPOHU3BOJHBIX. YpaBHCHHE
Hepucra-Ilnanka u ypaBHeHHe MaTepuaibHOro OanaHca.

21  JIBymepHas KOHBeKTHBHO-Iu(pdy3uonnas moaens D/1. ' paHuvHbIE yCIOBHUS.

22  JlBymepHas KoHBekTHBHO-Iud¢y3uonnas wmonenb OIJ[. Ilepexom k ©Oe3pa3mMepHbIM
NIEPEMEHHBIM.

23 JIByMepHas KOHBeKTUBHO-TU(Dy3uonHas moaens D/]. Pemenue kpaeBoii 3a1aum.

24 PacmpenerncHue KOHIICHTPAIMH U INIOTHOCTH Toka B DJI. BonbTammepHas xapakTepuCTHKA.
25 KouBektuBHo-auddy3nonnas monaenb /1. [Ipenenbusiit Tok u ¢ G y3nOHHBIHN CIOM.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust
Kpurtepun oneHuBanus pe3y/ibTaToB 3a4eTa

OueHkM «3aumeHno» 3acoyKUBAeT CTYACHT, OOHAPYXXMBIIMN 3HAaHUE OCHOBHOIO
IPOrpaMMHOr0 Marepuajia B 00béMe, HeOOXOAUMOM i JalbHeimeil yuéObl 1 npeacTosiei
paboTel 10 TpodeccuH, CHPaBISIIOIMIMICA C BBIIOJHEHUEM 3aJaHUN, MPETyCMOTPEHHBIX
IIPOrpaMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHI0OBAHHOM IIPOrPaMMOM.

OneHka «He 3aumeno» BBICTABISIETCSA CTYACHTY, OOHapyXUBLIEMY MPOOENbl B 3HAHUAX
OCHOBHOTO TPOTrPaMMHOI0 MaTepHuaja, JONMyCTHUBIIEMY MpHHLUIHUAIbHBIE OHIMOKH B
BBIIIOJIHEHUM TIIPELYCMOTPEHHBIX IIporpamMmon 3ajmaHuid. Kak mpaBumiio, OIEHKa «HE 3a4TEHO»
CTaBUTCS CTYyJEHTaM, KOTOpble HE MOTYT MpOJOKUTh OOyueHHe WIM HPUCTYIUTh K
npoecCHOHANIBHOM JIEATENIbHOCTH 0 OKOHYaHWM By3a 0€3 JOMOJIHUTENbHBIX 3aHSATHH IO
COOTBETCTBYIOIICH TUCLUILIAHE.

Kpurepun oneHuBaHus pe3yibTaTOB YCTHOIO OIpOCa

OneHka «omauuno» CTaBUTCS, €CIIA CTYIEHT IIOJIHO M3JIaraeT marepuan (OTBeYaeT Ha
BOIPOC), J1a€T MpaBWJIbHOE ONPEIECIICHNE OCHOBHBIX MOHSTHUN; OOHApYKHWBAE€T MOHUMaHUE
MarepHalia, MOKeT 00OCHOBAaTh CBOU CYXJIEHUS, MPUMEHUTh 3HAHMUSA Ha NpaKTHKE, MPUBECTH
HE00XO0IUMbIE IPUMEPHI HE TOJIKO U3 YUEOHHKA, HO U CAMOCTOSITEIILHO COCTABIIEHHBIE; U3JIaraeT
MaTepual MoclIeJ0BaTeNbHO U IPaBWIIBHO C TOUKH 3PEHUS HOPM JIMTEPATYPHOTO SA3bIKA.

OneHka «xopouio» CTaBUTCS, €CIOU CTYJIEHT Jlae€T OTBET, YIOBJIETBOPSIOUINII TEM Ke
TpeOOBaHUAM, YTO W JJIS OLEHKU «OTIUYHO», HO JOMycKaeT 1-2 ommuOKH, KOTOpBIE caM XKe
UCIPABIISET, U 1—2 HemoueTa B OCIEI0BATEIBHOCTH U S3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenvnoy CTaBUTCS, €CIM CTYJCHT OOHApy)XHMBaeT 3HaHHUE U
MOHMMAaHHUE OCHOBHBIX TOJIOKEHUH TaHHOM TEMBbI, HOT U3JIaraeT MaTepua HEMOJIHO U JIOMYCKaeT
HETOYHOCTH B ONPECTICHUH MOHIATUN WK (GOPMYITUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJAECHMSI U MPHUBECTH CBOM MPUMEpHI; U3JIaraeT MaTepual
HETOCJIE0BATENILHO U JIOIYCKAeT OIIUOKH B S3bIKOBOM O()OPMIICHUHU H3J1araeMoro.
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O1neHka «HeyooenemeopumenbHo» CTaBUTCS, €CIIU CTYJCHT OOHApYXHBAeT HE3HAHUE
OoJpIlleld YacTH COOTBETCTBYIONIETO BOMPOCA, JOMYCKaeT OIMMOKH B (HOPMYITUPOBKE
OTpeNeICHUH W TpPaBHJI, HCKAKAIOIMIME HMX CMBICH, OECIOpAJ0OYHO M HEYBEPEHHO H3JIaraeT
mareprai. OleHKa «2» OTMEYaeT TaKWe HEJAOCTaTKH B IOATOTOBKE, KOTOPBIC SBIISIOTCS
CephE3HBIM MPEIMATCTBHEM K YCIEIIHOMY OBJIaJICHHUIO IMOCIEAYIOIINM MaTepPHaIOM.

Kpurtepus oueHuBaHusA pe3y/JbTATOB J1A00PATOPHOIO 3aHATHH C PELICHUEM 3a1a4

OueHka «omauuno» BBICTABIAETCS, €CIU CTYJEHT MUMEET IIyOOKHE 3HaHHUs y4eOHOro
MaTepuaia IO TeMe paboThl, MOKA3bIBACT YCBOCHHME B3aMMOCBSI3M OCHOBHBIX IIOHATHUH,
UCTIOJIB3YEMBIX B paboTe, CMOT OTBETHUTHh HA BCE YTOYHSIOUIME U JIOTIOJHUTEILHBIE BOIPOCHL.
CTyneHT 1eMOHCTpUPYET 3HAHUSI TEOPETUYECKOT0 U MPAKTHUECKOTr0 MaTepralia no Teme padoThl,
OIpeesaeT B3aUMOCBSI3U MEX/1y NOKa3aTesIMU 3aaui, JAaET IPaBUIbHBIM aJITOPUTM PELLEHUS,
onpenenseT MeXAUCIUIUIMHAPHBIE CBA3U 110 YCIOBHIO 3a/1aHHUS.

O1eHKa «xopouto» BHICTABIISIETCS, €CIIM CTY/ACHT MOKa3ajl 3HaHUE y4eOHOTO MaTepuaa,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTh MOYTH IIOJIHO Ha BCE 3a/IaHHbIE JOIOJIHUTEIbHBIC
U YTOYHSIOIIKE BOIPOChl. CTYNEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO U MPAKTUYECKOTO
MaTepuaia 1mo Teme paboThl, AOMycKas He3HAUUTEIbHbIE HETOUHOCTH MPHU PEUICHUH 3a7a4, UMest
HEIOJHOE IMOHUMAaHME MEXIUCUUIUIMHAPHBIX CBS3€d IpHU INPaBUIBHOM BBIOOpE aJroputMma
pELICHUS 3aJaHus.

OneHka «y0oe1emeopumenbHo) BbICTABIISETCS, €CIU CTYIEHT B 1I€JI0OM OCBOUJI MaTepHal
MPAKTUYECKON pabOThl, OTBETUII HE HA BCE YTOUHSIONINE U AOMOJHUTENbHBIE BOMPOCH. CTyIEHT
3aTPYIHSETCS C MPAaBUIBHOM OLCHKOM MNPENIOKEHHOW 3a/1add, JAAa€T HEMOJHBIA OTBET,
TpeOyIoMMii HABOAAIIUMX BOMPOCOB MPENOAaBaTeNs, BHIOOP alropuTMa pelIeHUs 3ajadd
BO3MO>KEH IIPU HABOSIIKX BOIPOCAX MPENo1aBaTesl.

OueHka «Heydo6nemeopumenvHo» BBICTABISIETCS CTYIEHTY, €CIM OH HMEET
CYILIECTBEHHbIE IIPOOEIIbI B 3HAHUSAX OCHOBHOI'O yue€OHOIO0 MaTepuasa, KOTOPbIN MOJHOCThIO HE
pPacKpblUl COAEpP’KaHHUE BOIPOCOB, HE CMOI OTBETUTh HA YTOYHSIOLIME W JONOJHUTEIbHBIC
Bonpochl. CTyneHT Aa€T HEBEPHYIO OLEHKY CHUTYyallid, HEIpaBWJIbHO BBIOMPAET alIrOpUTM
IIEUCTBUIA.

Kputepun oneHuBanus pe3y/ibTaToB ObICTPOr0 MUCHMEHHOIO ONPOca («OJHMI-0IIPOCH»):
Kaxnomy CTyaeHTy BblIaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OtBer nomwkeH OBITh YETKUM M KpPaTKUM, COJEpPKallMM BCE OCHOBHBIE XapaKTEPUCTUKU
ONMCHIBAEMOTO NTOHATHUS, HMHCTUTYTA, KATETOPHH.
IxaJja oeHUBAHUA:
«Omauyno» - BOIPOC PACKPHIT IOJHOCTBIO, TOYHO OOO3HAYEHbl OCHOBHBIE MOHATUS U
XapaKTEpUCTHKU 110 TEME.
«Xopouioy - BOTIPOC PaCKpPBIT, OIHAKO HET MOJHOTO OMMCAHUS BCEX HEOOXOAMMBIX HJIEMEHTOB.
«Yooenemeopumenvnoy - Boripoc pacKpbIT HE IOJHO, MIPUCYTCTBYIOT IpyOble OMIMOKH, OJJHAKO
€CThb HEKOTOPOE MIOHUMAHUE PACKPBIBAEMBIX MOHATHH.
«Heyooenemeopumenbno» - OTBET Ha BOIIPOC OTCYTCTBYET UJIH B LIEJIOM HE BEPEH.

Kpurtepnu oneHuBaHus pe3yJibTaTOB KOHTPOJIbHBIX padoT

OneHKka «omauuHo» BBICTABISIETCS, €CIIM CTYIEHT BBIMOJHWI paboTy 0e3 ommOoK U
HEJI0YETOB, JIOMYCTHII He O0JIee OJJHOTO HEeJI0YeTa.

OreHKa «xopouioy», €Cu CTYJICHT BBITIOJTHIII PadOTy MOJHOCTBIO, HO JIOMTYCTHII B HEH He
Oosee ogHOM HErpyOOii OMMOKH U OJTHOTO HE0UeTa, UK He 0oJiee IBYX HEJJOUETOB.

OneHka «yoosiemeopumenbHo», €CIW CTYIEHT TPAaBUIBHO BBHIOJHWI HE MEHee
MOJIOBUHBI pabOTHI WK JOMYCTHII HE Oosee ABYX TpyObIX OIMIMOOK, UK He OoJiee 0AHOM rpyOoit
Y OJIHOM HerpyOoil OIMOKY U OJTHOTO HEJ0YETa, U He 0oJiee IBYX-TPeX HErpyObIX OIIUOOK, MIIN
OJTHOW HerpyOoi OIIMOKH M TpeX HEJI0YeTOB, WIHM MPU OTCYTCTBHH OMIMOOK, HO MPU HAJIWYUU
YeThIpeX-TISITH HEJA0YETOB, TUIOXO0 3HAET TEKCT POU3BEICHUS, TOMYyCKAeT UCKaKeHUE (PaKTOB.
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OrneHKa «Hey008/1emeopumenbHo», €CIU CTYJICHT JOIMYCTHII YHCIIO OIIUOOK U HEA0YETOB
MIPEBOCXOIAIIIEEe HOPMY, ITPH KOTOPOI MOKET OBITh BHICTABJICHA OIICHKA «3», TN €CJIN MPABIILHO
BBITIOJITHHUJI MCHEC ITOJIOBUHBI pa6OTBI.

KpuTtepuu oneHnBaHus 1a60paTOPHBIX padoT

«5» (OTIMYHO, 324TEHO): BHIITOJIHEHBI BCE 33/1aHHSI JTaAOOPAaTOPHON pabOThI, CTYJCHT YETKO
u 0e3 omuOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopomo, 3a4TEHO): BBINOJIHEHBI BCE 3aJaHUs J1a0OPaTOPHOH pabOThI; CTYIEHT
OTBETHJI HA BCE KOHTPOJIBHBIE BOMPOCHI C 3aMEYAHUSMHU.

«3» (YIOBIETBOPUTEIHHO, 3aYTEHO): BBIIOJIHEHBI BCE 33JaHUs J1abopaTopHOi paboThI ¢
3aMEYaHUSIMU; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMH.

«2» (He 3a4TeHO): CTYIEHT HE BBIIOJHWI WIA BBIIOJIHWI HENPAaBIWIBHO 3aJaHUs
71a00paTOpHOIl pabOTHL; CTYICHT OTBETHII HAa KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH MIJIA HE OTBETHUII
Ha KOHTPOJIbHBIE BOTIPOCHI.

O1eHOYHBIC CPEICTBA Ul WHBAJIUIOB M JIMI[ C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI BEIOMPAIOTCS C YYETOM WX MHIUBHIYyaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUIAM U JIUI[AM C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI
IPEI0CTABIISETCS OTIOJIHUTEIBHOE BPEMsI JUIsl TIOATOTOBKM OTBETA HA 3a4eTe;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHsSI HHBAINIOB H JIUIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUYECKHUX
CPEJ/ICTB, HEOOXOJMMBIX UM B CBSI3U C X UHIMBHIYAIbHBIMH OCOOCHHOCTSIMH;

— NIpH HEOOXOIMMOCTH ISl 00YHYaIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/10POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOydYeHHs 10 JAUCHUILUIMHE MOXKET
IPOBOIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 370pOBbS 1O JUCHUIUIMHE (MOIYJI0) TpenycMaTpHBaeT IPEIOCTaBICHUE
uHpopMau B (GopMax, aJaNTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 370POBbSI M BOCIPUSATHS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B MIeYaTHOW (hOpMe YBEINYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst I ¢ HapyIISHUSIMH CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJaronuxcs.

S. Ilepedennb y4eOHOM JIUTEpaTyphl, HHPOPMANHOHHBIX PECYPCOB U TE€XHOJIOTHH

5.1 YueOnasi iuTeparypa

1. Tpudonos K.M. ®dusnko-xumuueckue Mporecchl B TexHocdepe: YUeOHUK JUIs
crynentoB By30B / K. U. Tpudonos, B. A. [leBucunos. - M.: UTHOPA-M: ®OPYM, 2007. - 239
C.

2. MareMaTHuecKoe MOJICITHPOBAHNE YKOJIOTUIECKHX MPOIECCOB PACIPOCTPAHECHUS
3arps3HSIOIMX BEIECTB: yuyeOHoe mocobue i cTyaeHToB By3oB / B. A. baGemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanust 1 Hayku Poc. @enepanuu;
Ky6anckwuii roc. yu-T. - Kpacnogap: [Kybanckuii rocynapcrBennsiit yausepcuret], 2009. - 138
C.

3. I'ymepoB, A.M. MaremaTuyeckoe MOJEIMPOBAHUE XMMHUKO-TEXHOJIOTMYECKHX
mporeccoB [DnekTpoHHBINH pecypc]: y4ued. mocodue / A.M. I'ymepoB. — DIEKTpOH. JaH. —
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5. ITonmHOTEKCTOBBIE APXUBLIL BEAYyHIUX 3araJHbIX HAayYYHBIX JKYPHAJIOB Ha
Poccuiickoit miardopme Hayunsix sxypHamoB HOMKOH http://archive.neicon.ru

6. HanmonaneHas >nekTpoHHas OMOIMOTEKa (JOCTYN K DJIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrsennoit ouodnuoreku (PI'B) https://rusneb.ru/

7. baza nannbix CSD KeMOpumKCKOro LEHTpa KpUCTALUIOrpaUUecKUX JaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

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

NHpopmManMoHHBIE CIPABOYHbIC CUCTEMbI:
KoncynpranT [Intoc - cipaBodHast mpaBoBast cucTeMa (JOCTYI 10 JIOKAJIbHOU CETH C
KOMITBIOTEPOB OUOINOTEKH).

16


https://e.lanbook.com/book/41014
https://e.lanbook.com/book/93695
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/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypchl cBOGOIHOTO 10CTYMIA:

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

2. AMepuKaHCKas TaTeHTHast 6a3a JaHHbIX hitp://www.uspto.gov/patft/

3. MuHHCTepCTBO HAyKW U BhIcIIero oOpa3oBaHus Poccuiickoit ®enepamuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbHblil moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

5. Nudopmanmonnas cucremMa "EnuHoe OKHO 1ocTynma K 0Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xomnekuuss 1udpoBbXx o0pa3zoBarelbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Cayx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

8. Crnoapu u sHnMKIIONeauK http://dic.academic.ru/;

9. O6pazoBarenbHbIi mopran "Yueba" http://www.ucheba.com/;

10. 3akononpoekT "O6 obpazoBanuu B Poccutickoii @enepanuu'. Bormpocsl 1 0TBETHI

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

CoOcTBeHHBIC 3JJIeKTPOHHbIC oOOpa3oBaTe/ibHble M HMH(OPMAIMOHHbIEC Pecypchl

KyoI'Y:

1. ONEeKTPOHHBIN Karajor Hayunoii o6ubnnorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubnmoreka TPYZIOB YUEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MoayJIbHOTO TUHAMUYecKoro ooyuenus http://moodle.kubsu.ru

4. baza y4eOHBIX MJIaHOB, y4eOHO-METOIUYECKUX KOMIUIEKCOB, IYOIUKAIMi U
koH(pepenmmii http://infoneeds.kubsu.ru/

5. bubmmoreka  WMHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMAIUOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

6. DnekTpoHHbIl apxuB nokymenToB KyoI'Y _http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTeNbHbIE PeCypChl Kadeapbl HHOOPMAMOHHBIX CUCTEM U

TexHoJsioruil B oopazoBanuu Kyol'Y u nayuno-meroanueckoro xxyprana "[IIKOJIBHBIE T'ObI"
http://icdau.kubsu.ru/

6 MeToauyeckune yKazaHus 1/ 00y4aIOLIUXCS 10 OCBOEHUIO AU CHUIINHBI (MOTYJIs)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TNPEANOJIaraeT akTUBHOE, TBOPYECKOE YdacTHe
CTYJI€HTa ITyTEeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OO0umue pekomenxanun

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHATh C MPOpabOTKU pabouei mporpaMmbl, 0co00e
BHHUMAaHUe, yAelss LM U 3aJ1a4aM, CTPYKTYpE U COAEPKaHUIO Kypca.

Pabota ¢ KOHCTIEKTOM JIEKIUH.

IIpocMOTpUTE KOHCHEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MaTepual KOHCIIEKTA JIEKIIHH,
KOTOPBI BBI3BIBACT 3aTPyJHEHMs I TNOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyJHUTENIBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHIYEMYIO JINTEpaTypy. Eciiu camMocTosTensHO He
yAQJIOCh pa3o0paTbcsi B Marepuaie, cPopMyIHpyHTe BOMPOCH W OOpAaTUTECHh 3a MOMOIIBIO K
IPEnoJIaBaTel0 Ha KOHCYJIbTAMU WK Omkaiiei nekunu. PerymsipHo oTBoauTe Bpems AJs
MOBTOPEHHS] TPOMJIEHHOTO0 MaTrepuasna, IpOoBepss CBOM 3HAHUS, YMEHUS U HAaBBIKH 110
KOHTPOJIbHBIM BOIIPOCAM.

Jlexuuu SBIAIOTCS OJTHUM M3 OCHOBHBIX METOJIOB OOYYEHHs IO AMCLUMILUIMHE, KOTOpbIE
JOJKHBI pelIaTh CISAYIOLUE 3a0a4u:

- M3JI0KUTh BAXXHEHMIIMI MaTepual IMporpamMmbl Kypca, OCBEHIAIOIINNA OCHOBHBIE
MOMEHTHI;

- Pa3BUTh y CTYAEHTOB MOTPEOHOCTh K CAMOCTOSITENIbHON paboTe Haj yueOHOH u
HAy4YHOU JIUTEPATypPOH.
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C 1menpio0 KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3YUEHHUIO HOBOU TEMBbI BHAUAJIE KAXKION
1abopaTopHOi paboTHI TMperoaaBaTesieM MPOBOAWTCS WHIUBUAYAIBHBIA HMIM (POHTATBHBIN
YCTHBI OMPOC TO BBINIOJHEHHBIM 3aJlaHUSM TMpenbiaymeid TeMbl. Kpurepuw OLEHKH: —
NPaBUIBHOCTh OTBETA IO COJCPKAHUIO 3a/1aHUs (YIUTHIBACTCS KOJMYECTBO M XapaKTep OMIHOOK
IIPU OTBETE);

— TIOJTHOTA U TITyOMHA OTBETa (YUUTHIBAETCS KOJIUYECTBO YCBOCHHBIX (DaKTOB, MOHATHH U
T.IL);

— CO3HATEILHOCTh OTBETA (YYUTHIBACTCS IOHUMAHUE M3JIaraeMOro MaTepuaa);

— JIOTMKA W3JIOKEHUS MaTepuana (y4UTBIBACTCS YMEHHE CTPOUTH IEJIOCTHBIMH,
MI0CJICIOBATENBHBIN PaccKas, TPaMOTHO MOJIb30BATHCS CIICUAIBHON TEPMUHOIOTHEH ),

— PpaIMOHATBLHOCTh HCIIOJIB30BAHHBIX TPHEMOB M CIOCOOOB PEHICHHS IOCTABICHHOM
y4eOHOI 3a1a4M (YIUTHIBACTCSI yMEHHE HCITOB30BaTh HAUMOOJIee MPOrpeccuBHbIC U 3 PeKTUBHBIC
CIIOCOOBI TOCTHXKEHHUS LIENN);

— CBOEBPEMEHHOCTh H A(P(PEKTUBHOCTh HCIIOIB30BAaHHS HATJSIHBIX TOCOOMH U
TEXHUYECKUX CPEJICTB MIPH OTBETE (YUUTHIBACTCS IPAMOTHO U C TIOJIB30M MPUMEHSTH HATJISTHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT TIPU YCTHOM OTBETE);

— UCIOJIb30BAaHUE JOTOJIHUTEIBHOTO MaTepuaia (00s3aTelIbHOe YCIOBUE);

— palMOHAIBHOCTh MCIOJIb30BaHUSI BPEMEHH, OTBEICHHOIO Ha 3ajaHue (He omo0psercs
3aTSIHYTOCTh BBIITOJIHCHUS 3aJ]aHHs, YCTHOTO OTBETa BO BPEMEHHU, C yYETOM HHIMBHIYATbHBIX
0COOCHHOCTEH CTYICHTOB).

Pa3BepHyYTHIIi OTBET CTyIEHTA JOJDKEH NPEICTaBIATh COOOW CBS3aHHOE, JIOTHYECKU
MOCJICIOBATEIbHOE COOOIICHUE Ha 3aJlaHHYI0 TEeMy, IOKa3blBaTh €r0 YMEHHE IPHUMEHSTh
OTIpe/IcNICHUs, TIPAaBUJIa B KOHKPETHBIX CITydasix.

MeToanyeckue peKOMeHIAUH A/l MOATOTOBKH K KOHTPOJbHBIM Pa00oTaM M HAIIMCAHUA
KOHTPOJBbHBIX padoT

IIpu moaroTroBke K KOHTPOJBHOH pPabOTE€ M MTOrOBOMY TECTUPOBAHHUIO HEOOXOIMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIC paHEe KOHCIEKTHI JICKIHH, MPOCMOTPETH MOPSIO0K
BBINOJIHEHUS JTa0OPAaTOPHBIX PAabOT M OCHOBHBIE IOJIyYE€HHBIE B XOJ€ J1IaOOpaTOpHBIX padoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJBbHBIE BOMPOCHL. CBEPUTH CIHMCOK BOMPOCOB C HMEIOLIEHCs
uHpopmanueil. Hexocraromyto uHpopMaiuio HEOOXOJUMO HalTH B ydeOHUKax (y4yeOHBIX
OCOOMSIX) WM B JPYTUX UCTOYHUKAX MH(POpMAIUK.

KonTtponbHast paboTa npoBOAUTCS B MUCbMEHHOU opMme.

KoHTponbHble paboThl OOBIYHO COJEpPXKAT HECKOJIBKO BOIPOCOB M HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT au0OO caM BBIOMpaeT OJWMH M3 MPEAJIOKEHHBIX BapUaHTOB, JIMOO
MPEeIo/IaBaTelb 3aKPETUIIET 32 KaKIBIM CTYICHTOM OIpEIeIICHHBI BapUaHT.

MeTtoanyeckue peKOMeHAANHU AJIs1 NOATOTOBKH K OBICTPOMY NMCbMEHHOMY ONPOCY
«0JMI-0mpoCy» M NMPOBeeHNs ObICTPOro MUCLMEHHOI0 ONPOca «OJINI-0NPOCcay

BhIcTpBIit TUCBMEHHBIN ONPOC «OJIMII-OMPOCY» CIOCOOCTBYET PA3BUTHUIO MBICIUTENHEHOTO
npoliecca, pa3sBUTHIO CIOCOOHOCTH K CUCTEMHOMY MBIIUIEHUIO U aHAJIN3Y, @ TAKXKE 3aKPEIIICHUIO
3HaHUH y BCEX CTYIEHTOB OJHOBPEMEHHO.

HpI/I IIOATOTOBKE K <<6HI/IH-OHpOCy» npenoaaBaTeiib JOJKCH 3apaHeC IIPUTOTOBUTE CITMCOK
CTYJIEHTOB U HAIlIUCATh CaMbl€ BAKHBIE, HO IIPU 3TOM Y3KHE U JIOTUYECKHU CBSA3aHHBIE BOIIPOCHI 110
COOTBETCTBYIOIIIEH TEME.

Kaxnomy CTyaeHTy BbAAaeTCsl CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OTtBeT JOJIDKCH OLITh YETKUM U KpaTKuM, COACPKAINHUM BCE€ OCHOBHBIC XapaKTCPHUCTHUKU
OIIUCBHIBAEMOT'O TIOHATHS.

MeTtoauyeckue peKoMeHAAlMHU 1Jisl IPOBe/IeHUs 3a4eTa
CryneHTsl 00s13aHBI ClIaTh 3a4eT B COOTBETCTBUHU C PACIHUCAHUEM M yYEOHBIM IJIAHOM.
3ayeT Mo JUCLUIUIMHE IpecieAyeT LeNb OLIEHUTh paboTy CTyAeHTa 3a Kypc, IOIy4eHue
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PAa3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOpETEHHE
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HaBBIKOB CaMOCTOSATENbHON pabOThl, YMEHHE NMPUMEHATH MOJIY4YEHHBbIC 3HAHUS ISl PEUICHUS
IIPAKTUYECKUX 3aad.

@opMa ImpoBENECHMS 3a4yeTa: YCTHO WJIM IIMCBMEHHO YCTAHABJIMBACTCSA pELICHUEM
kageapsl. Pe3ynbraT caaum 3aueta 3aHOCUTHCS NIPENOAAaBaTENIEM B 3K3aMEHALIMOHHYIO BEIOMOCTh
Y 3a4ETHYIO0 KHUXKKY.

B ocBoeHuM nuCHUIUIMHBI MHBAIMIAMHU U JINLAMHU C OTPAHMYEHHBIMH BO3MOKHOCTSMMU
30POBbsl OOJIBIIOE 3HAYCHHE MMEST WHIMBHUIyalbHas ydeOHas pabdoTa (KOHCYJbTAlMU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM 1O TPEAMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUYAIN3alUU OOY4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM H OO0yJaomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MO>KHOCTSIMH 37J0POBbSI.

JlabopaTopHasi paGoTa BBIIOJHAETCS CTYJAEHTOM B COCTAaBE I'PYMIbI, MOATPYIIILI HUIH
WHIVBUAYaJIbHO. Bce BBIYMCIIEHUS JKENAaTeabHO IPOBOAWUTH BO Bpems 3aHartus. llpum
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJHATH B YaChl CAMOCTOATENBHOM paboThI ¢
00s13aTeNIbHBIM PEACTaBICHUEM PE3yJIbTaTOB MPENOIAaBATEN0 Ha MOCIEAYIOIINX 3aHATUAX WIN
KOHCYJIbTALUAX.

Odopmiienre paboT JOHKHO IPOBOIUTHCA MOCIIE OKOHYaHUS paboThl B ayautopuu. s
MOJTOTOBKH K 3alIUTE OTYETa CIEAYET MPOaHATU3UPOBATh PE3YIbTAThI, 000OMIUTH PE3yNIbTaThI
UCCJIEIOBaHU B BU/I€ BHIBOJIOB 110 padoTe, MOArOTOBUTH OTBETHI Ha BoIpockl. [Tocie 3aBepiieHus
BBINOJIHEHHS TAOOPATOPHBIX PA0OT MPOU3BOJUTCS UX 3AIHTA.

7 MaTepuajbHO-TeXHUYECKOe o0ecnevyeHue Mo JUCUuIInHe (MO1YJI10)

HanmenoBanue crieliuagbHBIX
MHOMEILEHUH

OcCHAaIIEHHOCTD CITELHAIbHBIX
MOMEIEHU

[lepeueHb TMIIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTICUeHHS

VuebOHble ayIUTOpHA IS
TIPOBEACHUS 3aHATHH JEKIIMOHHOTO
THIIA

Meobenp: yuebnas mebenb
TexHUYeCKUe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

(ayn. 10la, r. Kpachomap, yim. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU Juist | Mebens: yueOHast Mmebeb Microsoft Windows
npoBeieHusI TabopaTtopHbIX paboT. | TexHHUecKue CpencTBa 00yUeHHUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 9KpaH, IPOEKTOP, KOMIIBIOTED Plus
CrasponoJbckas, 149) O6opyoBaHKE: METOBAs TOCKA COMSOL Multiphysics

Jns  camocTosTenbHOW — paboThl  OOydYarOUIMXCS — MPEAYCMOTPEHBbl  MOMEIIECHUS,

YKOMIIJICKTOBAHHBIC CHCHHaJIHBI/IPOBaHHOfI MC6€J’II>IO, OCHaAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IMOAKIIOYCHHA K CCTH ((I/IHTepHCT» U obecreueHHuEeM AOCTYIIa B DJICKTPOHHYIO

MH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSATENIFHON pabOTHI

OcHaIeHHOCTh IOMEIIEHUH 11s
CaMOCTOSTENTFHON paboTHI

[lepeueHb AMIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHs

3an HayuHoit 6nbmmoTexn)

MeOenn: KOMITBIOTEPHBIE CTOBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKaIIMOHHOH cetH «VHTEepHET» 1
JIOCTYIIOM B JJIEKTPOHHYIO
nH(pOpManMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTeNbHOM OpraHM3alNH,
BeO-KaMepsl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, obecreunBaroniee
JOCTYIl K CETH HHTEpHET (IIPOBOJHOE
COCIMHEHHE u GecripoBoIHOE
coequHenue 1o Texaosorun Wi-Fi)

oOyJaromuxcs o0yJaronuxcs
ITomemenne s camocToaTeabHONH | Mebenb: yueOHas mebernn WinSvrDCCore ALNG
paboThl oOyvaronuxcs (unTanpHbiil | KoMruiekt cnenuanusuposannoii | LICSAPK MVL 2Lic CorelLic

EES

Microsoft Office Professional
Plus

Koncynsrantllnoc
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Ilomenienre st cCaMOCTOSATEIIBHOM
pabotel obydaromuxcs (aym. 329c,
401c, T. Kpacnonap, VL.
CraBpomnonbckas, 149)

Meobernb: yuebHas meOeb

Kommnekr CIIeMAIM3UPOBAHHOMN
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBaHne: KOMIOBIOTEpHAS] TEXHUKA
C MOJKIIOYEHHEM K HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTu «HTepHET» U
JOCTYIIOM B JNEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTENbHOW OpraHU3alnH,
BeO-KaMepbl, KOMMYHHKAHOHHOE
obopynoBaHue, o0ecrieunBaroIee
JOCTYll K CETH HHTEpHeT (TIPOBOAHOEC
COe/IMHEHHE u GecnipoBotHOE
coenuHenue 1o texuoaorud Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crienaan3upoBaHHOE
MporpaMMHOE  OOecIieueHne
cepun «OKOJIOI» (YIIP3A
«3KOJIOI'», TIIB-OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIb-I'OPO/I,
ATII-DKOJIOT, HJC-
DKOJIOT)

Fenix Server Academy
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