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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 eanb ocBOeHUS TUCHUILTHHBI ()OPMHUPOBAHKE Y CTYACHTOB 3HAHUI O MATEMATUIECKUX
METOJaX HCCICMOBaHNsA (U3NKO-XUMHUECKUX IIPOIIECCOB, OCBOEHHE HEKOTOPHIX OCHOBHBIX
MOJIX0/I0B K MOJICIUPOBAHUIO U TOJTYYEHHUE HABBIKOB PEIICHHUS 3a/1a4 MPOTrHO3UPOBAHUS MTOAOOHBIX
MIPOIIECCOB B TEXHOChEpE.

1.2 3apaun JUCHUIIMHBI

1. JlaTh TIpeACTaBICHHE O MaTEMaTHUYECKHX METOJIaX HCCICAOBAHMS IMPUPOIHBIX
3aKOHOB, 0 MATEMAaTUYECKOM MOJICITUPOBAHUH KaK MEPBOM CTYNEHU CO3/aHUsl TEOPUHU B TOU HIIU
HWHOH 00JaCTH HAYKH.

2. CdopmupoBath 3HaHHA 00 OCHOBHBIX 3aKOHAaX M BBIPAKAIOMIMX YPABHEHUSX B
00JIaCTH MOJICITUPOBAHUS SBJICHHI [EpPEeHOCa, C IEIbI0 MPOrHO3MPOBAHMS MPOIECCOB B
TexHochepe.

3. OOy4HTh HEKOTOPHIM OCHOBHBIM MOIX0/1aM K MOJICTMPOBAHHIO M TIPUBUTH HABBIKA
pelieHHs 3a/1a4 110 IPOTHO3UPOBAHUIO (PU3NKO-XUMHUECKUX MPOIIECCOB.

4. [TpuBUTH MPAKTUYECKUE HABBIKA PAOOTHI C KOMITBIOTEPHBIMU MIPOTPaMMaMH JIJIst

TUIHYHBIX (PU3UKO-XUMHUYECKUX PAacyeTOB B TEXHOCHEpE.

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKType 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucnummaa «CUCTEeMHBIH aHanW3 W MOJACIUPOBAaHWE IIPOLECCOB B TexHochepe»
OTHOCHTCSI K JUCHHUIUIMHAM TI0 BBIOOPY 4acTd, GOPMHPYEMOIl ydacTHUKAMH 00pa30oBaTeIbHBIX
otHomeHwid, bioka 1. ductummuasl (Moaynu) ydyeOHOro miana. B cooTBeTcTBUU ¢ pabodynm
y4eOHBIM TUTAHOM AMCLMIUIMHA H3y4aeTcss Ha 4 Kypce mo ouHoW ¢opme oOyueHus. Bup
IIPOMEXKYTOUHOM aTTecTallu: 3a4eT.

N3y4yeHuto NUCHUIUIMHBI JTOJDKHO MPEALIECTBOBATh W3YUYEHHME TAKUX JUCLUIUIMH, Kak
«Teopust roperust u B3pbiBa» U «CUCTeMBI 3alUTHI TuApochepsl U auTocdepsl». Jucuuninna
ABJIIETCS TPEALIECTBYIOIIENH NpU M3YYEHUM AMCUUILIMH: «Pecypco- u sHeprocOeperaromue
IPOMBIIIJICHHbIE TEXHOJIOTUNY, « YTIpaBIeHUE TEXHOCHEPHOH OE3011aCHOCTHION.

1.4 Ilepeyenb MIaHMPYyeMbIX Pe3yJbTATOB O0OYYeHHUS] MO JUCHUIIMHE (MOAYJII0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yYaromuxcs CIeYIOIUX KOMIETEHIIHA:

KOZ[ N HAUMCHOBAHUE MHAMUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs MO AUCIUILIINHE
KOMIIETEHIIUU

IIK-3 CnocodeH ucno/ib30BaTh npogeccnoHalbHOoe NPporpaMMHoe olecneyeHue Ajs coopa, 00padoTKU M
nepegadyn uHGOPMALNK W COBPeMeHHbIE CPEACTBA BBLIYMCJIMTENBHOH TeXHHUKH M HH(OPMALHOHHO-
KOMMYHHKAIHOHHBIE TEXHOJOTHH /ISl MATeMAaTHYeCKOr0 MOeJIHPOBAHMS NMPOLIECCOB B TeXHOC(hepe

UIIK-3.1.  Ucnome3yer  mpodeccuoHambHOE | 3HaET MpoeCCHOHATbHOE MPOrpaMMHOE OOecTiedeHne IS
mporpamMmHoe  obecrmedenue i cObopa, | cOopa, 00paboTkM W mepeqadd  WUHGOpPMAIUH, U
obpaboTkn W  mepegayd  MHPOPMALMU U | COBPEMEHHBIE CPEICTBA BBIUMUCIUTEIBHON TEXHUKH W

COBpPEMEHHBIE cpencTBa BBIYUCITUTEIbHON | MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU IS
TEXHUKU U HHPOPMAIIMOHHO-KOMMYHHUKAI[HOHHBIC | MaTeMaTHYECKOTO MOJIEJTUPOBAHUS, OCHOBHBIE
TEXHOJIOTUHU JUTST MaTeMaTHYeCKOTO | MPOTPaMMHBIE CPECTBA JJIsI ONMUCAHUS (PU3UKO-XUMHUECKUX
MOJICNIMPOBAHUS IIPOIIECCOB B TeXHOC(hepe MpOIeCCOB B TeXHOchepe, pa3iuyHble UCTOYHUKHU

uHpOpMAMK  UIS  pelIeHWus 3amad B 0o0jactu
MOJICTAPOBaHUsS  (DU3UKO-XUMHUYECKUX  TIPOIIECCOB B
TexHochepe

Ymeer OCYUIECTBIISITh MOMCK u HCIIOJIb30BATh
mpo¢eCCHOHATBHOE MPOTPAMMHOE OOecIieueHue s coopa,
00paboTKM M Tmepenadd WHPOpMAIMH, ¥ COBPEMEHHEIC
CpElICTBa BBIYMCIUTENILHON TEXHUKH M WHQPOPMAIUOHHO-
KOMMYHHUKAITMOHHBIE TEXHOJOTHUU IJIs MaTeMaTHYeCKOTO
MOJICTUPOBAaHUsI TPOIIECCOB B TexHochepe, NPUMEHSTH
pe3ynbTaThl  MHGOpMaTH3amMu B mpodeccroHaIbHOM




KOZ{ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA

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

JeATENFHOCTH, HCIOJB30BaTh OCHOBHBIC —BBEIPAYKAIOIIHE
yYpaBHEHUS M1  MAaTeMaTHYeckoro  MOJIEIHMPOBaHHS
pa3IHYHBIX (QUIUKO-XUMHYCCKHX MPOLIECCOB UIS PEIICHHS
podecCHOHaNBHBIX 3aj1ad, OPOEKTHPOBATh
MaTeMaTHYECKYI0 MOJICITh

Brageer, BHempsieT W paspabarhiBaeT MpodecCHOHATBEHOE
nmporpaMmHoe oOecriedueHue aiust cbopa, 0o0pabOTKH H
nepeayd  WHGOpPMAIMH M COBPEMCHHBIC  CPEACTBA
BBIYHCITUTEIBHON TEXHUKH u HH(DOPMAIHOHHO-
KOMMYHHKAllMOHHBIC TEXHOJOTHH Ui MaTeMaTHYeCKOro
MOZENUPOBAHUS MPOLECCOB B TEXHOc(epe, BIameeT
OCHOBHBIMH ITOJXOAaMH K MOJCIUPOBAHUIO  (PH3UKO-
XMMHYECKHX MPOLECCOB I PELICHHs IPAKTHYESCKUX 3a/1ad
B HAYYHO-HCCIICJIOBATENIBCKOM W  NPO(eCcCHOHATHHOMN
JeATENFHOCTH, HaBBIKAMH CO3JAaHHS MAaTeMaTHYeCKUX
MOJICNCH, pCIICHHs] MaTeMaTHYeCKUX 3a/ad, METOJaMHU
IMOCTPOCHUSA MATEMATUYCCKUX Mo,uenef/i THUIIOBBIX 3aaa4 B
001acTi PU3MKO-XUMHYECKUX MPOIIECCOB B TeXHOChEpe

2. CTpyKTYypa M coepkaHHue TUCHHUIINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

OO6riast TPYA0EMKOCTh MUCIUILIMHBI cOCTaBisieT 3 3adeTHbiX eauuuil (108 uaco), ux
pacripeziesieHue 1o BujaM paboT MPEACTaBICHO B TaOIHIIE.

Brs! pabot Bcero ®dopma oOyueHus
4acoB OYHast
7 cemectp
(uachl)

KonTakTHas pa6oTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCEro): 68 68
3aHATHS JICKIIMOHHOTO THUIIA 34 34
sabopaTOpHbIE 3aHATHUS 34 34
HNHasi KOHTaKTHas padoTa:
Kontpons camocrogrensHoi pabotsl (KCP) 4 4
IIpomexxyTounas arrecrarust (MKP) 0,2 0,2
CamocTosiTesibHAsi padoTa, B TOM YHCJIE: 35,8 35,8
Peuenue 3anau 10 10
CaMocTosATeIbHOE H3yYEHHE pa3/esioB, CaMOMOArOToBKa (mpopaboTka u
MIOBTOPEHHUE JICKI[MOHHOTO MaTepHuaja M MaTephaja Y4eOHHKOB M y4eOHBIX 10,8 10,8
0coOuil, MOITOTOBKA K JTa0OPaTOPHBIM 3aHSITHAM, KOJUIOKBUYMaM H T.JI.)
IToaroroBka K TEKyHieMy KOHTPOJIIO 15 15
Kontpous:
IloaroroBka K 3K3aMeHY - -
O0mas Tpy10eMKOCTh yac. 108 108

B TOM 4K CJie KOHTAKTHasi padoTa 72,2 72,2

3a4. e 3 3

2.2 Conepxxanme I¥CHUNLTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYTOSMKOCTH IO pa3JiesiaM JUCIHILTAHBL.
Pa3nens! (TeMbl) TUCIUIUIMHBI, U3ydaeMble B 7 cemectpe (ounas ¢hopma obyuenust)




3aHATHA, CPC — camocrosTenpHas pa60Ta CTYACHTA.

2.3 Conep:xanue pa3iesioB (TeM) THCHUTNLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

KoanuecTBo yacos
Breayaut
No Hamvenosanne pa3nenos (Tem) AyaaropHas opgaﬂ
Bcero pabota
pabora
JI 113 JIP CPC

1 MaTtemaTrueckoe MOJICTUPOBaHHE KaK METOJ] HAYYHOT'O 21 7 - 7 7
HCCIICIOBAHHSI.

2 HepaBroBecHas TepmoanHamuKka. Y pasHeHus On3arepa u Kemgem- 21 7 - 7 7
Kauansckoro.

3 BriBo MuHEWHBIX 3aKOHOB U3 ypaBHeHnH On3arepa u Kenem- 21 7 - 7 7
Kauansckoro.

4 |Jluneiinble 3aKOHBI epeHoca (3akoHsl OMa, uka, dapcu, Pypoe). | 22 7 - 7 8

5 MoaenupoBaHHe TIPOIECCOB MEPEHOCA C MTOMOIIBI0 H3BECTHBIX 18,8 6 - 6 6,8
[POTrPaMMHBIX [TPOIYKTOB.
UTOI'O no pazoenam Oucyuniumnwl 103,8| 34 - 34 35,8
Konrpons camocrositensHO# padotsl (KCP) 4 - - - -
ITpomexyTtounas arrecranus (MKP) 0,2 - - - -
[ToAroToBKa K 9K3aMeHy - - - - -
OOmmas TpyI0eMKOCTh MO AUCIUILTHHE 108 - - - -

[Mpumeuanue: JI — nekmum, [13 — mpakTuaeckue 3anatus / ceMuHapsl, JIP — mabopatopHbie

HaunmenoBanme pazaeia

dopMa TeKyIIEero

IIEPEHOCA C IIOMOLLBIO
U3BECTHBIX IIPOrPAMMHBIX
IPOLYKTOB

«MukporereporeHHast MOAeNb» 1 «nlnam»

Ne (Temp1) Coneprxanue pasnena (TeMbI) KOHTpOI
1 2 3 4
1 |MaremaTtnueckoe [Tonarus: MaTemMaTHKa, MaTeMaTH4eckoe MoienupoBanue, |bO
MO/JICIUPOBaHKUE KaK METO |4MCICHHBIN aHaIN3, aHATUTUYECKOE HCCIIEeI0OBAHNE, TEOPHSL.
HAYYHOTO HCCJICOBAHUS MeToapl YUCICHHOTO MOICTUPOBAHUS
2  |HepaBHOBecHas Knaccuueckast TepMoivHaMUKa U TEPMOJIUHAMUKA YO
TEePMOJANHAMHUKA. HEpaBHOBECHBIX ITporieccoB. OO0CHOBaHUE ypaBHEHUN
VYpauenus Onzarepa u Omnzarepa, cxema BbIBoJia ypaBHeHUH Kenem-Kauansckoro.
Kenem-Kaganbckoro CornpsbxeHue SIBISHUH IIepeHoca B MeMOpaHHBIX CHCTEMax
3  |BoBoj MMHEHHBIX 3aKOHOB  |BBIBOJ MuHEHHBIX 3akoHOB OMa, @uka, lapcu, @ypee u3  |BO
u3 ypaBHeHud OH3arepa u  |ypaBHeHuil Onsarepa u Kenem-Kauanbckoro
Kenem-Kauannckoro
4 |JluHeWHBIC 3aKOHBI Pacuer ckopocreit npocTeiiinx HepaBHOBECHBIX MpoLeccoB, |K
nepeHoca (3akoHbl OMa, ucnoib3ys 3akonbl Oma, @uka, Japcu, Oypbe
®uka, lapcu, Dypse)
5 |MonenupoBanue nporeccos |M3ydeHne NpUHIUIIOB padOTHI IPOrPaMMHBIX MPOAYKTOB:  |P3, K

2.3.2 3aHsITHSI CEMHHAPCKOro TUNA (MPaKTHYECKHe / CEeMUHAPCKUE 3aHATH/
JadopaTopHbIe paGoThI)

JlaGopaTopHbIie pabOThI

HaumenoBanue paznena

dopma TeKyIero

TepMOJIMHAMUKA. Y PaBHEHUS
Omnzarepa u Kenem-
Kauannckoro

Vpasuenus Kenem-Kauanbckoro u npakruueckue
KOX((HUIIMEHTHI IIepeHoca

Ne TemaTnka 3aHATHIH/pabOT
(Tempbr) KOHTPOJIS
1 2 3 4
1 |MaremaTudeckoe Mertobl yuCIEHHOTO MOoieMpoBaHus. Mcrnonb3oBaHue JIP
MOJIEIUPOBaHME KaK METO/  [4MCIIEHHOTO aHaJi3a JUlsd PelleHus 3aaa4
HAYYHOT'O UCCIICIOBAHMUS
2 |HepaBHOoBecHas ComnpsikeHue cunl U IOTOKOB, ypaBHeHHs OH3arepa. JIP




3 |BbiBoI MMHEHHBIX 3aKOHOB  |BrIBoumHENHBIX 3akoHOB OMa, ®Duka, apcu, ®ypse nz  |JIP
u3 ypaBHeHuil Onzarepau  |ypaBHeHuit Onsarepa u Kegem-Kauansckoro
Kenem-Kauannckoro

4 |JIunHelinbie 3aKOHBI epeHoca |Pacyer ckopoctu muddy3un U 3JIEKTPOMUTPAIIHOHHOTO JIP
(3axonbsl OMma, ®@uka, [lapcu, [mepeHoca yepe3 MeMOpaHbl. PacueT ckopoctu
Dypse) 3JIEKTPOAMAIN3A

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

MIOCTPOEHHE KOHIIEHTPAIMOHHBIX IPOdHIIeH

Pemenwne 3amau (P3), ycrueii onpoc (YO), «omui-onpoc» (BO), xoHTposibHAs paboTa
(KP), 3amura maboparopuoii padotsl (JIP).

[Ipu

U3y4YEHUU

JAUCHUITIIMHBI MOT'yT IMPUMCHATBHCA SJICKTPOHHOC 06yquI/Ie,

JTMCTaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboThl He TPEyCMOTPEHBI yUEOHBIM IIJIAHOM.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecneYeHUs Il CAMOCTOATEIbHOH PadoThI
00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJII0)

IepeyeHsb yueOHO-METOAMICCKOTO 0OCCIICUCHHUS TUCIIUILIMHBI IO BBITIOJIHECHUIO

Marepuaa u
Marepuana yueOHHKOB
1 y4eOHBIX TTOCOOUH,
MOATOTOBKA K
1a00paTOPHBIM
3aHATHAM,
KOJJIOKBUYMaM H T.11.)

IToxroroBska x
TEKYIIeMY KOHTPOJIIO

No Bun CPC N
CaMOCTOSATENIFHON paboOThHI
1 2 3

1 |Pemenue 3amau Tpudonor K.M. ®uznko-XxuMHUECKUE MPOIECCHI B TeXHOCHEpe: YISOHUK ISt

2  |CamocTosTenbHOE cryaentos By30B / K. U. Tpudounos, B. A. JleBucuios. - M.: UTHOPA-M: ®OPYM,
usydenue pasgenos,  |2007.-239 c.
CaMOIIOITOTOBKA
(mpopaGoTka MaremaTtryeckoe MOJICIMPOBAHUE IKOJIOTMYECKUX TIPOLECCOB PACIIPOCTPAHEHHUS
MOBTOpeHHE 3arpsI3HAIONIMX BELIECTB: yueOHoe mocobue Ans cTyAeHToB By30B / B. A. babemxo,
JICKLIAOHHOTO A. B. IlaBnoBa, O. M. Ba6emnixo, O. B. EBnoxumoBa; M-Bo 06pa3oBaHus 1 HAyKH

Poc. ®enepaunn; Kybanckuii roc. yu-1. - KpacHopap: [Kybanckuii
rocyaapcTBeHHbll yHuBepceuteT], 2009. - 138 c.

Meroauueckre yKka3aHus K CAMOCTOSITEILHOM paboTe CTY/IEHTOB.
YTBepxneHs! kKadeapoi pusndeckoit xumuu, mpotokox Ne 17 or 11.05.2017 .

Meroaunueckre peKkOMEHJallui K OpraHu3aliy ayJJUTOPHON U BHEAYIUTOPHOU
(camocTosTENBEHOM) PabOTHI CTYAEHTOB: MeToAMYeCcKHe ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B., becnanmos, H.B. Jloza. — Kpacronap: Kybanckuit
roc. yH-T, 2018. 89 ¢

VY4eOHO-MeToIMYeCKHe MaTepualibl Ul CaMOCTOSTEIbHOM pPabOThl OOydaroLIMXCS M3
YuCiia MHBAJIUAOB M JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocraBmusitoTcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMAIINHN:

JUig U1 ¢ HapyLIeHUSIMU 3PEHUS:

— B IieyaTHOU (popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKyMEHTA.

Jis uI1 ¢ HapyIISHUSIMH CITyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyHIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

I[aHHLIﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBUCUMOCTU

oOyyJaronuxcs.

OT KOHTHHICHTAa




3 OOpa3oBaTe/lbHbIe TEXHOJIOTMHM, NPHUMEHsieMble NPH OCBOCHHH IMCHUILIMHBI
(Mmomyuis)

B xome wu3yueHMs [OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIIEAYIOIIUX
00pa30oBaTeNbHBIX TEXHOJOTUN: JIEKIMH, J1a0OpaTOpHbIE 3aHATHS, NpoOIeMHOe OoOyueHwue,
MOJyJIbHAsl TE€XHOJIOTHUS, MOJAIOTOBKA NMUCHbMEHHBIX AHAJIMTUYECKMX PabOT, CaMOCTOATENIbHAs
paboTa CTy/IeHTOB.

KoMneTeHTHOCTHBIM MOAX0A B paMKax HpenojaBaHMs JUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOCKTHBIX METOMMK,
MO3rOBOI0 INTypMa, pa300pa KOHKPETHBIX CHUTyallUil, aHainM3a IeJarornyeckux 3ajad,
Me1arornYeckKoro KCIeprUMEHTa, HHBIX (OPM) B COUETAHUU C BHEAYTUTOPHOM paboToii.

NHbopMallMOHHbIE  TEXHOJOIMM, IPUMEHSAEMble [P HU3YyYEHUM JAUCLUILIMHBL
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(POPMALUOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu VIHTepHeT.

AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYCHUN AUCUIUIUTNHBI
— U4 JMIl C OIPaHMYEHHBIMH BO3MOXXHOCTSMH 3[I0pOBbsl IpPEIyCMOTpEHAa OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHMEM AJIEKTPOHHON TOYTHI.

B xome wu3ydeHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIIEAYIOIIUX
00pa30BaTeNbHbIX TEXHOJOTHI: JEKUUH, JIadopaTOpHbIE 3aHATHs, NpoOJIEeMHOE O0O0ydeHHE,
MOJyJbHasi TE€XHOJIOTHUS, MOJAIOTOBKA NMHUCHbMEHHBIX AHAJIMTUYECKMX PabOT, CaMOCTOATENIbHAs
paboTa CTyJeHTOB.

KoMneTeHTHOCTHBIM MOAXO0J B paMKax HpernojaBaHMs TUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOI0 INTypMa, pa300opa KOHKPETHBIX CHUTyalldil, aHaiaM3a IeJarornyeckux 3ajad,
MeIarorMYecKoro SKCIePUMEHTa, HHBIX (POPM) B COUETAHUU C BHEAYTUTOPHOH paboTOM.

WHdpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP HU3YyYEHUM JAUCHUILIUHBL:
UCTIOb30BaHUE  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnantuBHbIe 00pa30BaTENbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYCHUN AUCUIUTUINHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXXHOCTSMH 3/I0pOBbsl IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIIEKTPOHHON TIOYTHI.

Jns dpopmupoBaHus NpoQecCHOHANbHBIX KOMIIETEHIIMH B MpOILlEcCe OCBOEHUS Kypca
UCTIONIB3YETCSI TEXHOJIOTHS MPO(ECCHOHATFHO-PAa3BUBAIOIIETO O0YUYSHHS, TIPEIyCMaTpUBArOIIas
HE TOJBKO Iepeadyy TEOpPeTUYECKOro Marepuaiga, HO M CTUMYJIMPOBAaHUE U pa3BUTHE
MPOJYKTUBHBIX MMO3HABATENBHBIX JACHCTBUI CTYJICHTOB (Ha OCHOBE MCHXOJOTO-TIEAarOrHIeCKOn
TEOPHH MOATAITHOTO (POPMUPOBAHMSI YMCTBEHHBIX JE€HCTBHI). AKTUBH3ALMU U UHTEHCU(DHUKAIIUN
MIO3HABATENBHOTO TpOIecca CIIOCOOCTBYIOT HCIIONIB30BAaHUE TMENarormyecKor  IBPUCTHKH,
MOJIEIMPOBAaHKE MPOOJIEMHBIX CUTYalUI, MyJIbTUMEIUIHbIE TPE3EHTALMH B JIEKLIMOHHOM KypCe.
B pamkax ma0opaTOpHBIX 3aHATHH TPUMEHSIOTCS METOAbl IPOEKTHOTO  OOydeHwus,
UCCIIEI0OBATEIbCKUE METOMbI, TPEHUHIOBbIE (DOPMBI, METOJ] KOHKPETHBIX CHUTYalli, UTPOBBIE
TEXHOJIOTHH. B mporiecce caMoCTOSTeN HON IS TETbHOCTH CTYICHTHI OCBaWBAIOT U AaHATTH3UPYIOT
NepeIoBOM MeIarornyeckuil OMbIT, MCIOJIb3YSI UMEIOIIYIOCS JIMTepaTypy M MH(POPMAlMOHHbIE
TEXHOJIOTUH, BBICTYNAIOT C MPE3CHTAIMSIMA TIepe]l YYalUMHUCS, BeIyT TPOQPOPHEHTAIIOHHYIO
paboTy, HaKaIUIMBAIOT MOPTHOJINO Pa3padOTOK.

4 OueHoYHbIe CPeACTBA AJIsl TEKYLIEro KOHTPOJISA YCIIeBAEMOCTH M IIPOMEKYTOYHOM
aTrecTanuu

OneHouyHble CpeACTBa MpeIHa3HAYeHbl JJIS KOHTPOJS U OLEHKH O0Opa30BaTeIbHBIX
JOCTIKEHUH 00y4aroIuxcs, OCBOMBIIMX MpOorpaMMmy yueOHOM aucuuruimHbl «CHCTEMHBIN
aHaJIU3 U MOJIETTMPOBAHNUE MPOIIECCOB B TEXHOCHEPEY.

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpHaibl JUIsl IPOBEACHUS TeKyLIero
KOHTPOJIAA B (popMe TECTOBBIX 3a/laHWM, NOKJIaJa-Ipe3eHTAallud MO MPOOJIEMHBIM BOIPOCaM,



Pa3HOYPOBHEBBIX 3aJaHUi, POJECBOM HIPBHI,

aTTecTanuu B GopMe BOIPOCOB U 3alaHUM K 3a4eTy.

CUTYallMOHHBIX 337ad U MNPOMEKYTOYHOM

CTpyKTYypa OLIEHOYHBIX CPEICTB /sl TeKYLIeil  NPOMeKYTOYHOM aTTeCcTAluU

Ne Kona u nammeHnoBaunue PesynbraTe! 00y4ueHus HanmeHoBaHue OIIEHOYHOTO CpEACTBA
n/m HMHIKAaTOpa (B cooTBercTBUM C 1. 1.4) Texymuii ITpomexyTounas
(B cooTBeTCcTBUH C 1. 1.4) KOHTPOJIb aTTeCTalHus
1 WIIK-3.1. Ucnome3yet 3HaeT npoeccruoHaIbHOe Bomnpocs! mis Bomnpoc Ha 3auete
po¢eCCHOHATHHOE mporpaMMHOe obecriedenne st coopa, | «OmuI-ompocay, 1-2
MIpOrpaMMHOE 00paboTku  nepenadu nHGoOpMauy, | JabopaTtopHas
obecneuenne ais coopa, U COBpPEMEHHEIE CPENICTBA paboTta
00paboTKH 1 neperavn BBIYHCIIUTEIBHON TEXHUKHU U
nHdopmanuu u nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
COBpPEMEHHBIE CPEJCTBA TEXHOJIOTUH ISl MAaTEMaTH4eCKOT0O
BBIYHCIIUTEILHOM MO/JICTTUPOBAHHUS
TEXHUKH U
MH(bOPMAIHOHHO- YMeeT oCyIecTBIATh IOUCK U
KOMMYHHKAIHOHHBIE HCIIONB30BATh IPO(YECCHOHATIBHOS
TEXHONOTHH JUTS mporpaMMHOe oOecreueHue st coopa,
MATEMATHIECKOrO 00paboTku 1 nepenayu nHGopMalum,
MOZICITHPOBAHNS 1 COBPEMEHHBIC CPE/ICTBA
HPOLIECCOB B TCXHOC(bCpC BBIYUCIIUTCIIbHON TCXHUKHU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHUHU JJIsI MAaTEMATHUYECCKOTI'O
MOJICITUPOBAHUS POLIECCOB B
TexHochepe
Bna}leeT OCHOBHBIMMH IIOAXO0JaMHU K
MO/ICTIMPOBAHUIO (PU3NKO-XMMHUUECKHX
MPOLIECCOB ISl PEIICHUS
MPaKTUYCCKUX 3a/lad B HAYy4YHO-
HCCIIeIOBATEIIBLCKOH
npoecCHOHAILHON IEITEIBHOCTH,
HaBBIKAMH CO3JIaHUS MaTeMaTHYECKUX
MOJIEJIeH, PEIICHNS MaTeMaTHYECKHX
3a/1a4, METOJIaMH TIOCTPOCHHUS
MaTeMaTHYeCKUX MOJIEIICH THIIOBBIX
3aJa4 B 00J1acTH (PU3NKO-XHUMHUUECKHX
MPOIECCOB B TexHOChEpe
2 HUIIK-3.1. Ucnone3yer ‘YMeer ocylIeCTBIATh IOUCK U Bompocs! s Bompoc Ha 3auere
npodecCHOHATbHOE HCII0JIb30BaTh MPO(ECCHOHATBLHOE YCTHOTO OIpoca 3-4,6
MIPOTrpaMMHOE MporpaMMHOe obecrieueHue st coopa, | Mo pasfeny,
obecrieuenue it coopa, | 00paboTku u nepenayu nHpopmanuu, | nadoparopHas
00paboTKH U TIepeadn Y COBPEMEHHBIC CPE/ICTBA paboTta
uHbOpMALUH U BBIYUCIIMTEIBHON TEXHUKH U
COBPEMEHHBIE CPE/ICTBA UH(POPMALMOHHO-KOMMYHUKAaIHOHHBIE
BBIYUCIIUTEIBHON TEXHOJIOTUH JIJII MaTEMaTHYECKOTO
TEXHUKH U MOJICIUPOBAHUS IPOLIECCOB B
HHPOPMAIHOHHO- TexHochepe.
KOMMYHUKAIIMOHHBIC
TEXHOIOTUHU JISI Brnagneer, BHeApseT u pa3pabaTbiBaeT
MATEMATHIECKOrO npodeccroHaIFHOE TPOTPAMMHOE
MOJIETHPOBAHHS obecnieueHne st cOopa, 00pabOTKH H
npoLeccoB B TexHochepe | NEPENAuHM HHdopMaLmK 1
COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEIILHOW TEXHUKU
MHPOPMAINOHHO-KOMMYHHKAIIMOHHEIE
TEXHOJIOTHUH IS MATEMATHUYCCKOT O
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe
3 UIIK-3.1. Ucnonme3yet 3HaeT npodeccuoHaIbHOe Bomnpocs! ms Bomnpoc Ha 3auete
npodeccruoHaIbHOE MporpaMMHOE o0ecrieueHue s coopa, | «OIUI-ormpocay, 5
IPOrPaMMHOE 00paboTKHu U nepenadu HHGOpPMAaIHH,




obecrieuenue Juist cOopa, | ¥ COBPEMEHHBIE CPEICTBA naboparopHas
00paboTKH 1 nepenavn BBIYHUCIIUTEIBHON TEXHUKU U paboTta
nHdopmanuu u nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
COBpPEMEHHBIE CPEJCTBA TEXHOJIOTUH ISl MAaTEMaTH4eCKOT0O
BBIYHCITHTEIBHON MO/ICTIMPOBAHMS, OCHOBHBIE
TEXHUKH U MpOTpaMMHBIE CPEJCTBA JUIsl ONMUCAHMS
HHPOPMALNOHHO- (hM3UKO-XUMHYECKIX IIPOILIECCOB B
KOMMYHHKaIMOHHBIE TexHocepe, pa3IMIHbIe HCTOYHUKH
TEXHOJIOTUH JJIS UHGOPMALUH T pelIeHus 3a1a4 B
MaTeMaTHIECKOTO obxacTi MozenupoBaHus (QHU3UKO-
MOJCIUPOBAHUS XHMHYECKHX MPOIECCOB B TeXHOChepe
TIPOIIECCOB B TeXHOC(hEpe
YMeeT ocyIecTBISATh MOUCK U
HCIIOJIB30BATh IPO(ECCHOHATBHOE
mporpaMMHOe obecrieuerne st coopa,
00paboTKkH ¥ repenadn HHHOPMAaIIHH,
U COBPEMEHHBIC CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TCXHOJIOTHH AJIsI MAaTEMAaTUUYCCKOT O
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHOc(epe, IPUMEHSTh Pe3yIbTaThl
nHpopmaruzanuu B
podheCCUOHANBHOM JeSITeIPHOCTH
HUIIK-3.1. Ucnone3yer 3Haet npogdeccnoHalbHOE Komnoksuywm, Bomnpoc Ha 3auete
npodeCCHOHATBHOE mporpaMMHoOe obecredueHue st coopa, | saboparopHast 7-15
MIPOrpaMMHOE 00paboTku u repenaun naGopMarm, | padora

obecneueHne s coopa,
00paboTKH U mepenadn
nHpOpPMALIUN 1
COBPEMEHHBIE CPEJCTBA
BBIYUCIIUTENBHOU
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTH4eCcKOro
MOJIETTMPOBAHHMS
TIpOLIECCOB B TexHOC(hepe

U COBPEMEHHBIC CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALHOHHBIE
TEXHOJIOTUH JIUII MaTEMaTHYECKOTO
MOJICITUPOBAHUSI, OCHOBHBIC
NpOrpaMMHBIE CPEACTBA ISl ONUCAHUS
(PU3MKO-XUMUYECKUX MPOLIECCOB B
TexHochepe, pa3IuuHbIC HCTOUHUKU
nHGOPMALIH JJIS PEIISHUS 3a7a4 B
o0acTi MozienupoBaHus (PU3MKO-
XHUMHYECKHX MPOLECCOB B TeXHOChEpe

Brnagneer, BHeApseT u pa3pabaTeiBaeT
npodeccroHanbHOE MPOrPaMMHOE
obecrieuenue aist coopa, 06paboTKH U
nepenavy MHGOPMAIUH U
COBPEMEHHBIE CPEeJICTBA
BEIYUCITUTEIFHON TEXHUKH U
HHPOPMAINOHHO-KOMMYHHUKAIIHOHHEIC
TEXHOJIOTHH TSI MATEMaTHIECKOTO
MOJICTUPOBAHHS MIPOIIECCOB B
TexHocdepe, BIageeT OCHOBHBIMH
MOJIX01aMH K MOJICITHPOBAHUIO
(hM3UKO-XUMHYECKHX IIPOLIECCOB IS
peIICHUA MPAaKTUYCCKUX 3a1a4 B
HAYYHO-HMCCIIEJOBATEIIECKON 1
npodeccnoHaTbLHOM AesITEIbHOCTH,
HaBbIKaMH CO3JJaHUA MATEMATHUYCCKUX
MOJIEJIeH, pelrIeHus MaTeMaTHUYEeCKUX
3aj1a4, METOJJaMH ITOCTPOCHHS
MaTeMaTHYECKUX MOJIeNIed THIIOBBIX
3a7a4 B 001acTi (PU3NKO-XUMHUIECKUX
MpoIIeccoB B TexHOCheEpe

HUIIK-3.1. Ucnone3yer
npodeccruoHaIbHOE
IIPOrpaMMHOE

3HaeT npogeccnoHaIbHOE
nporpaMMHOe obecriedeHue s coopa,
00paboTKH U nepenadn HHGOpMaIHH,

Pemenue 3amay,
KOJUIOKBHYM,

Bomnpoc Ha 3auete
16-25




obecrieuenue [yt cOopa,
00paboTKH 1 nepenavn
nHdopmanuu u
COBPEMEHHBIE CPE/ICTBA
BBIYHCITHTEIBHON
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHHKaIMOHHBIE
TEXHOJIOTUH JJIS
MaTeMaTHIECKOro
MOJCIUPOBAHUS
TIPOIIECCOB B TeXHOC(hEpe

Y COBPEMEHHBIE CPEJICTBA
BBIYHUCIIUTEIBHON TEXHUKU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH ISl MAaTEMaTH4eCKOT0O
MO/ICTIMPOBAHMS, OCHOBHBIE
MpOTpaMMHBIE CPEJCTBA JUIsl ONMUCAHMS
(M3HKO-XUMUYECKUX TIPOLIECCOB B
TexHocepe, pa3IMIHbIe HCTOYHUKH
UHGOPMALUH T pelIeHus 3a1a4 B
obxacTi MozenupoBaHus (QHU3UKO-
XHMHYECKHX MPOIECCOB B TeXHOChepe

YMeeT ocyIecTBISATh MOUCK U
HCIIOJIB30BATh IPO(ECCHOHATBHOE
mporpaMMHOe obecrieuerne st coopa,
00paboTKkH ¥ repenadn HHHOPMAaIIHH,
U COBPEMEHHBIC CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TCXHOJIOTHH AJIsI MAaTEMAaTUUYCCKOT O
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHOc(epe, IPUMEHSTh Pe3yIbTaThl
nHpopmaruzanuu B
npo¢heCCUOHANBHOM NeSITeIBbHOCTH,
UCIIOJIb30BaTh OCHOBHbIE
BBIPA)XAIOLIHE yPaBHEHUS IS
MaTeMaTHIeCKOr0 MOJICITHPOBAHHS
Pa3IMYHBIX (PUIUKO-XHUMHIESCKIX
MPOLIECCOB ISl PEILCHUS
npoecCHOHANBHBIX 33714,
MPOEKTUPOBATH MAaTEMaTHUECKYIO
MO/IETb

Brnagneert, BHeApsieT u pazpabaThIBacT
npogeccrnoHaNbHOE MPOTPAMMHOE
obecrieueHne s cOopa, 00pabOTKH H
nepeaayn nHPOPMAaIuU ’
COBpPEMCHHBIC CPEICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
TECXHOJIOTHUHU JJIsI MAaTEMATHUYCCKOT'O
MO/ICTIMPOBAHMUS TPOLIECCOB B
TexHochepe, BIageeT OCHOBHBIMHU
MOJIX01aMH K MOJICITHPOBAHUIO
(hU3UKO-XUMHYECKIX IIPOILIECCOB IS
pelIeHns MPaKTHIeCKUX 33249 B
HAYYHO-HCCIIEIOBATEIILCKON U
poQeCCHOHANBHON NesITeIbHOCTH,
HaBBIKAMU CO3JJAHHS MAaTEMaTHYECKUX
MOJIeNeH, pelIeHusl MaTeMaTUUYEeCKUX
3a]1a4, METOJIaM1 TIOCTPOECHUS
MAaTEMAaTHYCCKUX MO}ICHCﬁ THUIIOBBIX
3a/1a4 B 00J1acTH (QU3UKO-XUMHIECKHUX
MIPOIIECCOB B TexHOCchepe

naboparopHas
pabora
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TunoBbie KOHTPOJIbHbIE 3aJaHUSI MU HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe /IJI OLleHKH

3HAHM, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATeJbHOCTH, XaPAKTEPHU3YOIIHUX ITANbI

¢dopMupoBaHusi KOMIIETEHIIM B MIpollecce 0CBOEHUS 00pa30BaTeIbHO NPOrPaMMbI
IlpumepHnulit nepeuens 60npocos u 3a0anHuil

BOHPOCLI AJIs1 3allIUThI J'[aﬁ()paTOprIX pa60T

BOl'lpOCLI JJIA «6.]11/[11-01'[[)0(!3» no TeMme «VMlaTemaTu4eckoe MOAC/IMPOBAHUEC KAK METOA
HAYYHOI'0 HCCJICTOBAHUA

1. Kak knmaccuduuumpyrorcst pu3nko-XxuMUIecKre CHCTEMBI U ITPOLIECCHI TepeHoca?
2. UeM OTIMYAIOTCS MAaKPOCKOMUYECKUI U MUKPOCKOIIMYECKUN MEXaHU3MBbI IiepeHoca?
3. Kakue ocHOBHBIE 3aKOHBI COXPAHEHHSI CYILIECTBYIOT?
4. Kakue ypaBHeHMs OTHOCATCA K ypaBHEHUsIM OanaHca?
S. Yrto onuChIBaIOT ypaBHEHHs OajlaHCa MacChl M OajlaHca KOJIMYEeCTBa BelecTBa?
6. B yem ocoOeHHOCTh ypaBHEHHUS OallaHCca KOJIMYECTBA TBUKCHHUS?
Bonpocs! ais ycTHoro onpoca no reme «HepaBHoBecHasi TepMOAMHAMUKA. Y PaBHEHU S
Omnsarepa u Kegem-Kauaabckoro»
1. W3 xakux ypaBHEHMIA U TIPEIION0KEeHUH BbITekaeT ypaBHeHue Hepuera-ITnanka?
2. Kak BbIpa3uTh IUIOTHOCTh IOTOKAa HOHOB Ye€pe3 TIPAAUEHT 3JIEKTPOXUMHYECKOIO
noreHmana?
3. B uewm 3akitouaercs yciioBue paBHOBeCHUs?
4. Kakue cymectByroT ocHOBHbIE 3nieMeHTsl THIT?
S. Urto u3 cebs npencrasiser ypaBuenus Ouzarepa?
6. KakoBa ¢dopmynupoBka u (uU3HUECKHII CMBICT TMOTOKOB, JBIDKYIIUX CHJI H

k023 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

Bonpocs! puis1 «6amn-onpoca» no teme «BbIBOJ JIMHEHHBIX 3AKOHOB U3 YPABHEHHH
Omnsarepa u Kegem-Kauaabckoro»
1. Kakum 06pa3oM BO3MOKHO OCYIIIECTBUTH BBIBO/I JINHEHHBIX 3aKOHOB NiepeHoca Puka, Oma
u Jlapcu u3 ypasHenus Kenem-Kauanbckoro?
B 4yem ocHoBHas uaes 6apoMeMOpaHHBIX TPOLIECCOB?
Kakue ypaBHeHus nepeHoca BeITekatoT U3 ypaBHeHull Kenem-Kauansckoro?
Kak 3Byunt 3akoH ®Puka?
Kak 3Byunt 3akon Oma?
Kak 3Byunt 3akoH @ypne?

ook wm

IIpumep 3agaum 11 KOJUIOKBHYMA 10 TeMe «J/IMHeliHbIe 3aKOHBI NepeHoca (3akoHbl OMma,
®uxka, lapcu, Pypbe)»

3aoaua 1. Tennoobmen

YenoBek oxazaincs 3a OoptoMm cynHa t(B)=14 °C. Haiimute, Ha CKOJBKO TpaaycoB
noHusutcs t° ero tena 3a 10 MuH, eciiv 3HepreTrka AbIXaHUs BO3pacTéT B 3,5 pas3a, IpH 3TOM B
HOPMAaJIbHOM COCTOSIHMM CKOPOCTb NpeBpalleHus sHeprun 72 kkan/yac. [IpuHATh KO3 UIMeHT
teronpoBogHocT 0=0,06 xJ[x/(M"2-K-c); TemmoemkocTs Tena: C=0,86 kkan/(kr-K), mmomans
nosepxHocTH Tena 1,8 M2 Macca tena 70 K.

3aoaua 2. Bvisedenue npooykmos memaboiuzma

PaGoTy moyek OILIEHMBAIOT MO KOHIIGHTpAaIlMM KpeaTMHUHa B KpoBU. HopmanbHas
KOHIEeHTpanusi kpeatuHuHa B KpoBU Cip=10 mr/n. I'emarokput xposu H=0,4 (oObemHas mons
DPUTPOLIUTOB B KpoBU). KOHIIEHTpaIus KpeaTHHIHA B TKAHEBOW M BHYTPUKJIETOUYHOM KHJIKOCTH
MPUMEPHO TaKas ke, KaKk U B IIa3Me KpoBH. KpeaTHHWH BBIBOJIUTCS BMecCTe ¢ MoYon, Vy=2,4
n/cyt. OnpenenuTb CKOpOCTh MPOU3BOACTBA KpeaTuHrnHa G (Mr/4ac), oO1yro Maccy KpeaTHHHHA
B opranuzme M (mr).
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IIpumepsl 32124 17151 J1a00PATOPHBIX 3AHATHH U KOJUIOKBUYMa 10 TeMe «MoaeaupoBanue
MPOLECCOB MePeH0ca ¢ MOMOUIbIO M3BECTHBIX MPOrPAMMHBIX MPOAYKTOB
1.1 B mijockoM KaHalle 3JIEKTpOAMAIN3aTOpa CKOPOCTh TeueHus pacTBopa 1,6 cm/c,
paccrosHue Mexay memOpanamu 0,8 MM. Paccuntars najeHue JaBieHust 1 00bEMHYIO CKOPOCTb
pacTBopa B kaHaje mupuHon 40 cm. [locTpouTh KOHIIEHTPAIMOHHBINA MPOQUIH U HAUTH CTEIICHB
obecconmBaHus pacTBOpa B ceueHuu Ha pacctosinuu 40 cM OT BXxoJ1a B KaHall. Paccuntars pacxon
3JIEKTPOPHEPrUuH, HEOOXOMUMOil Js Tmomydenus 1 M° 00ecconeHHOH BOMBI; y4ecTh BKIAJIbI,
NPUXOSIIUECS COOCTBEHHO Ha DJIEKTPOAMANIN3 U Ha padoTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KoMIIOHeHTOM pactBopa sBistercs NaCl (D= 1,6 10™° ecm?/c, [ = 1072 cm%/c, ¢°= 0,02 momns/n);
quciIa MepeHoca MPOTHBOMOHOB Yepe3 aHWOHO- U KAaTHOHOOOMEHHYI0 MeMOpaHbl npuHsTH 0,95,
k1 Hacoca 0,6. Pacxon anektposnepruu B pacuere Ha 1 yac paboTsl annapara (B Brxuac) pasen:
Ha OJ1 : Aep= | U, rne | — cuna toxa B A, a U — HanpsbkeHue Ha BceM amnmnapare B B, Ha
nepekadky : Apomp= [Jp W/[lp , Tie [1p — masenne nasnenns B H/m?, W — 06beMHast CKOPOCTb B
m3/uac, a [Jp — ki Hacoca.

1.2 Onpenenute MUHUMAIBHYIO JUTMHY KaHasla 00€CCOIMBAHUS JIEKTPOIUAIN3ATOpa, HA
KOTOPOM JlocTUraercs crenenb odecconupanus 50 %, ecinu
e yycna nepenoca = 0,98;
e MexmeMOpaHHoe paccTosiHue = 0,45 Mm;
® CKOPOCTb T€UEHUs pacTBopa 3,2 cM/c;
CuuTtaTh, YTO B PaCTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

1.3 Jlan aneKkTpoanau3HbIN anmnapat, coaepkanuii 100 mapHbix kamep. MexxMeMOpaHHOe
paccrosiuue = 0,5 mm. J[nuna xanamna 60 cm. Pasmep memOpanbl 60 Ha 40 cm. Omnpenenuthb
MIPOU3BOIUTEIILHOCTh ammapara, Mpu KOTOPOH CTeNeHb 00SCCONMBAHMS JJOCTUTACTCS paBHOU 60
%. Hy>kHO HaliTH CKOPOCTH pabOTHI arnapara.

1.4 Tpebyercsi cIpOEKTUPOBATH AJIEKTPOAUATIN3HBIN anmapaT, KOTOpbIi Obl 0OecreunBan
80% obecconuBanus pacTBopa xjopuaa HaTpus. Pazmep memOpan 60 Ha 40. Paccrosinue Mexy
MeMmOpaHamu = 0,4 MM. ATIapaT JIOJMKEeH UMeTh TIPOM3BOAUTENFHOCTE 2 Mo/uac. Haiity gmcno
MapHBIX KaMep B ammapare.

1.5 TpeGyeTcst cIpOEKTUPOBATH NEKTPOIUATU3HBIN anmnapaT, KOTOpblid Obl obecrednBal
80% obecconmmBaHus pacTBOpA XJIopuia HaTpusi. U3BecTHO, UTO MPU CKOPOCTH TEUCHUS KHUIKOCTH
2 cM/c Ha KaxabpIxX 10 cM AmuHBI KaHana KoHIeHTpauus yosiBaeT Ha 20%. [lIupuna memOpan 40
cM. Paccrosinue mexny memopanamu = 0,4 Mm. AnnapaT A0KEH UMETh IPOU3BOJUTEIBHOCTD 2
m>/uac.

Haiitu nymmHy kaHaia o0eccoMMBaHMSI M YHCIIO TTAPHBIX KaMep B amrapare.

3a4eTHO-IK3aMeHAIMOHHbIE MATEPHAJIbI IJIsl IPOMEKYTOYHOM aTTeCTANHH (324€T)
1 Juddy3us B yCIoBUAX HATOKEHHOTO 3JIEKTpUUEcKoro nois. Ypasuenue Hepuera-Ilnanka.
2 BrIpakeHue IIIOTHOCTH MOTOKA HOHOB Y€PE3 TPaAUEHT MIEKTPOXUMUYECKOTO NTOTEHIINANIA.
VYcioBue paBHOBECHS.
3 Onementsl THIIL. YpaBuenus Onsarepa.
4 Vpasuenuss Kenem-Kauansckoro. @opmynupoBka U (PHU3MUYECKHH CMBICT TOTOKOB,
JBIDKYIIUX CHIT U KOA((UIIMEHTOB MEepeHoca.
5 Vpasuenus Kenem-Kauanbckoro. BeiBoj nuHEHHBIX 3akoHOB mepeHoca Duka, Oma u
Hapcu.
6 Vpasuenuss Kenem-Kaganbckoro. MHorooOpasue sBieHUH IepeHOca B MEMOpPaHHBIX
CUCTEMAX.
7 bapomeMOpanHbIe TIporiecCchl. YpaBHEHUSI TIEPEHOCA, BBITEKAMONIME U3 ypaBHeHn Kemxem-
Kauanbckoro.
8 Knaccudukanus 6apomeMOpaHHBIX ITpoLiecCOB. MexaHU3M pa3/iesieHus: B 00paTHOM 0CMOcCe
U B JIpyrux 0apoMeMOpaHHBIX MPOLECCAX.
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9 [TapameTpsl, oOmnpeAensionue KadecTBO pas3eicHusT B OapoMeMOpaHHBIX IpoIeccax
(axrop 3anepxKu, KOAPPHUIUEHT SKCTPAKIINN). Y paBHEHUS OaaHca.

10 MaremaTuueckoe onMcaHue ocMoca U 0OPaTHOIO OCMOcCa.

11  3aBucumocTh (hakTopa 3a1ep>KKU R OT naBieHus: B 00paTHOM ocMOcCe.

12 duddys3uonnsie mpormecchl B Temoauanusarope. Pacuer 1uiomaaum  MeMOpaHBI,
HEOOXOIMMOM JJIsl OJJTHOTO CEaHCa OUYMCTKHU KPOBH.

13 Pacuer 06paTHOOCMOTHYECKOIO IIpoIiecca 00eCcCOIMBaHUS MOPCKOM BOBI.

14 DnextpomeMOpaHHbIe Tpouecchl. CxeMa 3IeKTPOIuaIN3a.

15 Dnexrtpoananus. YpaBHeHus nepeHoca (ypaBHeHue nepeHoca noHoB Kenem-Kauanbckoro.
VYpasnenue HepHcra-Ilnanka. BeiBon u3 ypaBHenuit Onsarepa. CBsi3b ¢ ypaBHeHUsMH Kenem-
Kauansckoro.)

16  Opnomepnas moaens DJ1. KoHlleHTpaiMoOHHAs MOJSIPU3AINS [TPH SICKTPOAHATN3E.

17  Pacuer ckauka MoTeHIMala B MEMOpPaHHOH CHCTEME.

18 KouBektuBHass auddysus npu siekTpoauanuse. JIBymepnas mopaens. DopmMyaupoBKa
3aJjauu.

19  JIBymepnasi koHBeKTHBHO-TU(Gy3noHHas Moaens /1. [IpeoOpa3oBanme ypaBHCHUN.

20 BpiBox ypaBHEHMS KOHBEKTMBHOH aud@dy3uum B YacTHBIX NPOM3BOJIHBIX. YpaBHEHUE
Hepucra-Ilnanka u ypaBHeHHE MaTepUaIBHOTO OanaHca.

21  JIBymepHas KOHBeKTHBHO-IU(pdy3uonHas moaensb D/1. 'paHuuHbIe yCI0BHUS.

22  ]IBymepHas KOHBEKTHBHO-mub¢y3nonHas wmoaens /. Ilepexom k OGe3pa3mMepHBIM
HEPEMEHHBIM.

23  JIBymepHas KOHBeKTHBHO-Iu(pdy3uonnas moaens D/]. Pemenne kpaeBoii 3anaun.

24  PacmpeneneHne KOHLIEHTPALMK U IUIOTHOCTH ToKa B DJ1. BospTamnepHas xapakTepucTHKa.
25  KousektuBHoO-nuddy3nonnas moaens /1. [IpeaensHpiii TOk U 1udGy3HOHHBIN CIOH.

Kpurepun oueHnBanus pe3yJabTaToOB 00y4eHUs
Kpurtepun oueHnBanus pe3yJibTaToOB 3a4eTa

OueHKd «3aumeno» 3aciy’XKUBAaeT CTYJIEHT, OOHAPYXHBIIMKA 3HAHHE OCHOBHOTO
POrpaMMHOTO MaTepuajia B 00bEMe, HCOOXOAMMOM IS JaIbHEUIIeH yd&Obl U TPEICTOSIICH
paboTbl 1Mo mpodeccuu, CHPABISIOMUICS € BBIIOJHEHUEM 3aJaHUN, TNPEeTyCMOTPEHHBIX
IIPOrpamMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHIOBAHHOMN IPOrPaMMOM.

O1eHKa «He 3aumeno» BBICTABISETCS CTYJCHTY, OOHapyKMBIIEMY IpOOeibl B 3HAHUSX
OCHOBHOTO NPOrpaMMHOr0 Marepuajia, JAOMYCTUBIIEMY NPUHLIUNHUAIbHBIE OLIMOKH B
BBINIOJIHEHUH TPETYCMOTPEHHBIX MporpamMmoil 3ananuil. Kak mpaBuio, OlEHKa «HE 3a4TEHO»
CTaBUTCSl CTYyJIEHTaM, KOTOpblE HE MOTYT TNPOAOKUTH OOydYeHHEe WIM NPUCTYNHUTh K
npodeCCHOHATIBHON JIeATETbHOCTH 0 OKOHYaHMM By3a 0€3 JOMOJHUTENBHBIX 3aHATUH 110
COOTBETCTBYIOILIEH TUCIUIIIINHE.

Kpurepun oneHuBanus pe3yibTaTOB YCTHOIO OIIpOCa

OneHka «omauyno» CTaBUTCS, €CIM CTYJEHT IOJIHO M3JlaraeT maTtepuai (OTBeyaeT Ha
BOIPOC), J1aeT NPAaBUIIbHOE OIpeJesIeHNe OCHOBHBIX MOHATUH; OOHApy>KMBAaeT MOHUMAaHUE
MaTepuaia, MOXEeT 00OCHOBaTb CBOM CY)KJIEHUS, IPUMEHUTh 3HAHUS HA NPAKTHKE, MPUBECTU
HE00X0IMMBbIE PUMEPHI HE TOJBKO U3 Y4eOHUKA, HO U CaMOCTOSITEIbHO COCTABIICHHbIE; U3J1araet
MaTepHal IOCIe0BATENBHO U IPABUIIBHO € TOUYKHU 3PEHUS HOPM JINTEPATYPHOTO S3bIKA.

OneHka «xopouwto» CTAaBUTCS, €CIOU CTYNEHT JA€T OTBET, yJOBJIETBOPSIOLINII TEM K€
TpeOOBaHUSAM, UYTO M JAJS OLEHKH «OTJIUYHO», HO JomyckaeT 1-2 ommOKu, KOTOphIE caM ke
UCTIpaBIIAET, U 1—2 HepoueTa B MOCIEI0BATEIBHOCTH U SI3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OneHka «yoosnemeopumensbHo» CTaBUTCS, €CIU CTYIACHT OOHapyKMBaeT 3HAHUE U
[IOHUMAaHNE OCHOBHBIX I0JIOKEHUH JAaHHOU TEMBI, HOT U3JIaracT MaTepUall HEMOJIHO U JOIyCKaeT
HETOYHOCTH B OIpeIeJICHUH OHATUH WK (GOPMYIUPOBKE MPABUIT; HE YMEET IOCTATOUHO IITyO0KO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJIEHHUS W MPHUBECTH CBOM NMPHUMEPHI; U3JIaraeT MaTepHuai
HEIOCJIEI0BaTENbHO U IOMYCKAET OIINOKHU B S3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.
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OueHka «Heyoos1emeopumenbHo» CTaBUTCS, €CIIU CTYACHT OOHapy)XHWBaeT HE3HAHUE
OoNbIIe YacTH COOTBETCTBYIOLIETO BOIPOCA, JOMYyCKaeT OMMUOKH B  (PopMyInpoBKe
OTIpEJICTICHNI M TPaBWJI, MCKAXKAIOIMIME UX CMBICHI, OECHOPSIJOYHO M HEYBEPEHHO H3JIaraet
marepuai. OneHka «2» OTMEYaeT TaKUMEe HEAOCTAaTKH B IOATOTOBKE, KOTOPBIC SBISIOTCS
CEpPBhE3HBIM MPEISITCTBHEM K YCIICITHOMY OBJIA/ICHHUIO MOCIEAYIOIINM MAaTEPHAIOM.

Kpurtepus oueHuBaHusA pe3yJbTaTOB J12a00PATOPHOIO 3aHATHH C PeLICHUeM 3a1a4

OneHka «omauuno» BBICTABIAETCS, €CIU CTYJEHT UMEET IIyOOKHE 3HaHUS y4yeOHOIo
MaTepuaia IO TeMe paboThl, MOKA3bIBAET YCBOCHHE B3aMMOCBSI3U OCHOBHBIX IOHATHUH,
UCTIOJIB3YEMBIX B paboTe, CMOT OTBETHUTHh HA BCE YTOYHSIOUIME U JIOTIOJHUTEIBHBIE BOIPOCHI.
CTyAeHT JeMOHCTPUPYET 3HAHUSI TEOPETUYECKOT0 U MPAKTHUECKOTr0 MaTepralia no Teme paboThl,
OIpezessieT B3aUMOCBSI3U MEX/1y [T0Ka3aTesIMU 3a1a4i, JAaET IPAaBUIbHBIN aJIFTOPUTM PELLEHUS,
onpenensieT MeXAUCIUIUIMHAPHBIE CBA3U 110 YCIOBHIO 3a/1aHMUS.

O1eHKa «xopouto» BBICTABIIAETCS, €CIIM CTYACHT MOKa3al 3HaHUE yueOHOro MaTepuaa,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTh [IOUYTH IIOJIHO HA BCE 3a/IaHHBIE JOTIOJHUTEIbHBIC
U yTOYHsIONME BONpockl. CTYEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO M MPAKTUYECKOTO
MaTepuaia 1mo Teme padoThl, J0MycKas He3HAYUTEIbHbIe HETOUHOCTH MPH PEUICHUH 3a7a4, UMes
HEIOJHOE IMOHUMAaHME MEXIUCUUIUIMHAPHBIX CBS3€W IpPH INPaBUIBHOM BBIOOpE ajroputma
pELICHUS 3aJaHus.

OneHka «y00e1emeopumenbHo) BbICTABISAETCS, €CIU CTYIEHT B 11€JI0OM OCBOUJI MaTepHal
MPAKTUYECKON pabOThI, OTBETUJI HE HA BCE YTOUYHSIOLIUE U JIOMOIHUTENbHBIE BOMPOChl. CTYIEeHT
3aTPYIHSETCA C TMPAaBUIBHOM OLICHKOM MNPENIOKEHHOW 3a/1add, HAAa€T HEMOJHBIA OTBET,
TpeOyIOIMii HABOAAIIMX BOMPOCOB MIPENOAABaTeNsi, BHIOOP alropuT™Ma pelIeHUs 3aadu
BO3MO>KEH IIPU HABOSIIMX BOIIPOCAX MPENo1aBaTesl.

OueHka «Heydo6n1emeopumenvHo» BBICTABISIETCS CTYIEHTY, €CIM OH HMEET
CYILLIECTBEHHbIE ITPOOEIIbI B 3HAHUSAX OCHOBHOI'O yue€OHOrOo Marepuaja, KOTOPbIN MOJHOCThIO HE
pPacKpblUl COAEp’KaHHUE BOIPOCOB, HE CMOI OTBETUTh HA YTOYHSIOLUIME W JONOJHUTEIbHBIC
Bonpockl. CTyneHT 1aéT HEBEpHYIO OICHKY CHUTYyallud, HENpPaBUJIBHO BBIOMPACT alrOPUTM
IEUCTBUIA.

Kpurtepun oneHuBanus pe3y/ibTaToB ObICTPOro NUCHMEHHOI0 ONPOca («OJHMI-0IIPOC»):
Kaxnomy cTyaeHTy BblaaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OtBer noKeH OBbITh YETKUM M KpPaTKUM, COJEp’KalllMM BCE OCHOBHBIE XapaKTEPUCTHKU
OIMCHIBAEMOTO MTOHATHS, UHCTUTYTA, KATETOPHUH.
IxaJja oueHUBAHUA:
«Omauuno» - BOIPOC PACKPHIT IOJHOCTBIO, TOYHO OOO3HAYEHbl OCHOBHBIE MOHATUS U
XapaKTEPUCTHKU 10 TEME.
«Xopouioy - BOTIPOC PaCKpPhIT, OTHAKO HET MOJHOTO ONMUCAHUS BCeX HEOOXOAUMBIX 3JIEMEHTOB.
«Yooenemeopumenvnoy - Boipoc pacKkpbIT HE MOJHO, IPUCYTCTBYIOT IpyOble OIINOKH, OJTHAKO
€CThb HEKOTOPOE MIOHUMAaHUE PACKPBIBAEMBIX OHATH.
«Heyooenemeopumenbno» - OTBET Ha BOIIPOC OTCYTCTBYET WJIU B LIEJIOM HE BEPEH.

Kpurtepnu onieHuBaHus pe3yJibTATOB KOHTPOJIbHBIX padoT

OneHka «omauuHo» BHICTABISIETCS, €CIIM CTYIEHT BBIMOJHWI paboTy 0e3 ommoOoK u
HEJI0YETOB, JIOMYCTHJI He O0Jiee OJJHOTO HEeJI0UeTa.

OreHKa «xopouioy», €Cv CTyIEHT BBIOIHIII PadOTy IMOJHOCTHIO, HO JIOITyCTHII B HEW He
Oonee ogHOM HErpyOOil OMIMOKK U OJTHOTO HEI0UeTa, UK He 0oJiee IBYX HEJIOUETOB.

OneHka «yoosiemeopumenbHo», €CIH CTYJACHT TPAaBUIBHO BBHIOJHWI HE MEHee
MOJIOBHHBI pabOTHI WM AOMYCTHI He Oosee BYX IpyObIX omHOOK, UK He OoJiee OHOM TpyOoit
Y OJIHOM HerpyOo# OMMOKH U OJTHOTO HeJ0YeTa, UK He 0oJiee IByX-TpeX HErpyObIX OIIMOOK, MK
OJTHOW HerpyOoi OIMOKH M TpeX HEeIO0YeTOB, WIM MPH OTCYTCTBHM OIIMOOK, HO NMPH HAJTUYUU
YeThIpeX-TISTH HEJ0YETOB, TUIOXO 3HAET TEKCT MPOHU3BEICHUS, TOMMyCKaeT CKaKeHUe (DaKToB.
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Or1ieHKa «Hey0061emeopumesibHoy, €CIIA CTYJEHT JOITYCTHI YUCIIO OIMOOK U HEJ0UYETOB,
MIPEBOCXO/ISIIIEe HOPMY, IIPU KOTOPOI MOKET OBITH BHICTABIICHA OIICHKA «3», WIIH €CITU MIPaBUIIHHO
BBITIOJIHAJI MEHEE TTOJIOBUHBI PaOOTHI.

KpuTtepuu onieHHBaHus JIa60pPaTOPHBIX PadoT

«5» (OTIMYHO, 324TEHO): BHIITOJIHEHBI BCE 33/1aHUI JTaOOPAaTOPHON pabOThI, CTYyICHT YETKO
u 0e3 omuOOK OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XopoIIo, 3a4TEHO): BBINOJIHEHBI BCE 3aJaHUs J1a0OPAaTOPHOH pabOTHI; CTyICHT
OTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUYaHUSIMHU.

«3» (YZOBICTBOPUTEIHHO, 3aYTE€HO): BBIIIOJIHEHBI BCE 33JaHUs J1abopaTopHOi paboThI ¢
3aMEYaHUSMU; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHHSIMH.

«2» (He 3a4TeHO): CTYICHT HE BBIIOJHWI WIA BBIIOJIHIWI HENPAaBIWIBHO 3aJaHUs
71a00paTOpHOIl pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH HJIA HE OTBETHUII
Ha KOHTPOJIbHBIE BOTIPOCHI.

O1eHOYHBIC CPEACTBA U WHBAJIUIOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHIYaTbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

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

— IpU [IPOBEJICHUH MPOLICAYPhI OLCHUBAHHS PE3yIbTaTOB OOyUCHHS MHBAIUIOB U JIMIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMHU 30pPOBbsI ITPEIYCMaTPUBACTCS MCIIOIb30BAHUE TEXHUUECKHX
CPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C X UHIMBHIYIbHBIMH OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIsl 00YHAIOIIUXCSl C OTPAHNYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI
U WHBAIWAOB TPOIEAypa OICHUBAHUS pPE3YyJIbTaTOB OOYyYEHHUS IO AMCHUIUINHE MOXKET
IPOBONUTHCS B HECKOJIBKO 3TATIOB.

[Iponierypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYECHHBIMHU
BO3MOXKHOCTSIMH 370pOBbSI IO JUCHUIUIMHE (MOJIYJIIO) TNpEeIyCMaTpHBaeT IPEJOCTaBICHUE
uHpopMau B (GopMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HUX 3J0POBbSI M BOCIPHUSATHS
uHpopMmanuu:

JUist 1 ¢ HAapyIIEHUSIMH 3PSHHS:

— B IIeYaTHOW (hOpMe YBEINICHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIIeHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa
oOyyJaronuxcs.

5. [lepeyeHb yueOHOM JIUTEPATYPbl, HHPOPMANMOHHBIX PECYPCOB U TEXHOJIOT Uit

5.1 YueOnasi uteparypa

1. Tpudonos K.M. ®Ousuko-xuMuyeckue Mmporecchl B TexHOchepe: y4eOHUK s
ctynenToB By3oB / K. U. Tpudonos, B. A. JleBucunos. - M.: UTHOPA-M: ®OPVYM, 2007. - 239
c.

2. MareMaTtuueckoe MOJEIUPOBAHUE HKOJOTUYECKUX MPOIECCOB PACHpPOCTPaHEHUS
3arpsI3HSAIONIMX BEIIECTB: yueOHoe mocobue uisi cTyaeHToB By30B / B. A. babemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanusi 1 Hayku Poc. @eneparuuy;
Ky®6anckuit roc. yH-T. - KpacHomap: [Ky0Oanckuit rocynapctBeHnsiii yauepcuret], 2009. - 138
c.

3. I'ymepoB, A.M. MaremaTiueckoe MOAECIUPOBAHUE XHWMHUKO-TEXHOJIOTHUECKUX
MIPOIIECCOB [DNEeKTPOHHBIN pecypc]: yuel. mocodue / A.M. 'ymepoB. — DIIEKTPOH. J1aH. — 2-¢
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u3n., mnepepad. — Cankrt-IlerepOypr: Jlans, 2022. — 176 c¢. — Pexum gocryma:
https://e.lanbook.com/book/211445.

4, benop IL.I. CucremHblil aHaau3 W MOJCIMPOBAHUE OMACHBIX MPOILIECCOB B
texaochepe [Teker]: yuebHOe mocodue mnst cryaeHToB By3oB / I1. I'. Benos. - M.: Axagemus,
2003. - 506 c.

o. MembOpansl 1 MeMOpaHHBIE TEXHOIOTHH, To7 pell. A.b. Spocnasiesa, — M.: Hayka,
2013. - 612 c.
6. V3nenoBa A.M., Kopanenko A.B., VYprenoB M.X. Maremaruueckoe

MOJICIMPOBaHNE MEMOpaHHBIX IMPOIECCOB ¢ Hcmoiab3oBanueM Comsol Multiphysics: Yyebnoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

7. KoBasienko, A.B. Marematudyeckoe MoOJEIUPOBaHUE (HU3UKO-XUMHUYECKUX
nporeccoB B cpene Comsol Multiphysics 5.2 [DnekrponHslit pecypc]: yaeOHOe mocodue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — CaHKT-

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

5.2 Ilepuoguyeckasi Jureparypa
1. Basel nannsix komnanuu «ct Bero» http://dlib.eastview.com
2. OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHble MNpodeccHoHATbHbIE 0a3bl
JAHHBIX U HH(l)OpMaI[I/IOHHbIe CIIPpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0UbIM0TeuHbIe cucTeMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. ObC «BOOK.rux» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonasibubie 6a3bl JAHHBIX:

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

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

3. XKypnans! nuzgarensctea Wiley https://onlinelibrary.wiley.com/

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

5. ITonmHOTEKCTOBBIE APXUBLI BEAYyIIUX 3araJHbIX HAayYHBbIX KYpHAJIOB Ha

Poccwuiickoit miatpopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

6. HanmonanbHas >nekTpoHHas OMOIMOTEKa (JOCTYIN K DIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrBennoit ouodnuoreku (PI'B) https://rusneb.ru/

7. baza nanabix CSD KemOpumkckoro neHTpa KpUCTaIOrpaduyeckux ITaHHBIX
(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. "Jlektopuym TB" http://www.lektorium.tv/

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

HNHpopmManoHHbIE CIPABOYHbIEC CUCTEMBbI:
KoncynpranT [Intoc - cipaBodHas mpaBoBast cucTeMa (JOCTYI IO JOKAJIbHOMU CETH C
KOMITBIOTEPOB OUOINOTEKH).
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https://e.lanbook.com/book/211445
https://e.lanbook.com/book/209906
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
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https://link.springer.com/
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https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypchbl cBOOOTHOTO J0CTYHA:

1. Ku6epJlenunka http://cyberleninka.ru/;

2. AMepHKaHCKas TaTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/

3. MuHuCTepcTBO HayKd | Bbicmiero oOpasoBanus Poccuiickoit ®epepanuun
https://www.minobrnauki.gov.ru/;

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

5. Nudopmanmonnas cucrema "EguHoe OKHO jgocTyna K 0Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas kommeknus 1udpoBbIX o0Opa3oBaTelbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Cnyx0a TeMaTHYeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

8. CroBapu u snnmkioneaunu http://dic.academic.ru/;

9. Oo0pa3zoBatenbHbIi opTan "Yuebda" http://www.ucheba.com/;

10. 3akonomnpoekt "O6 obpazoBanuu B Poccuiickoii @enepanun'". Bonpock u 0TBETHI

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

CoOcTBeHHBIE JJIEKTPOHHBIe oOpa3oBaTeibHble M HMHG(pOPMALMOHHBIE pecypchl

KyoI'y:

1. DNEeKTPOHHBIN KaTajor Hayunon oubnmorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DneKTpoHHas oubnmoTeka TPYIOB YYECHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoaysibHOTO TMHAMU4YEcKoro ooydeHus http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAaHOB, y4EOHO-METOIUYECKUX KOMIUIEKCOB, IyOJIMKAUi U
koHpepentmii http://infoneeds.kubsu.ru/

5. bubimoreka  WMHPOPMALMOHHBIX  pecypcoB  Kadeapsl  WHPOPMALMOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

6. OnexTpoHHbIN apxuB nokymentoB KyOI'Y _http://docspace.kubsu.ru/

7. DNeKTpOoHHBIE 00pa3oBaTeIbHBIE peCcypchl Kadeapbl HHPOPMAIMOHHBIX CUCTEM U

TexHosoruil B oopazoBanuu KyoI'Y u nayuno-metoauueckoro xxypHana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6 MeToanyeckue yKazaHus 1JIs1 00y4arOIIMXCH 10 OCBOCHHIO JUCHUIIIMHBI (MOIYJIA)

VYcnemHoe OCBOEHHME AUCHUIUIMHBI IPEANOJIAraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYZEHTA IyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

OO0urue pexoMeHaAIUA

W3ydenune NUCHUIUIMHBI ClIeAyeT HaulHATh ¢ MPopaboTKH paboueil mporpammbl, ocoboe
BHUMAaHUE, YJEJss UEeJsIM U 3a7a4aM, CTPYKTYpe U COAECPKAHUIO Kypca.

PaGota ¢ KOHCTIEKTOM JIEeKITUH.

[IpocMoTpuTE KOHCIIEKT Cpa3y IOCIE 3aHATUN, OTMETHTE MaTepUall KOHCIEKTA JIEKIUH,
KOTOpBIM BBI3BIBACT 3aTpyAHEHMs Uil NOHMMaHusA. llombiTalitece HaWTH OTBETHI Ha
3aTPyAHUTENBHBIE BOIIPOCHI, UCIIOJIb3YS] PEKOMEHIYEMYIO JIUTepaTypy. Eciau camocToATensHO HE
ynanoch pazoOparbcsi B Marepuaie, chopMyIUpyiTe BONPOCH U OOpaTUTECh 332 MOMOINBIO K
IpenoAaBaTeNio Ha KOHCYJIbTAllMM WK Onukaiiell jgexuuu. PerynspHo oTBoauTe BpeMms JUIs
MOBTOPEHMS TPOMJIEHHOIO0 MaTrepuana, IpPOBEPssl CBOM 3HAHUSA, YMEHHS M HABBIKU IIO
KOHTPOJIBHBIM BOIIPOCAM.

Jlexuuu SABIAIOTCS OAHMM M3 OCHOBHBIX METO/OB OOYUYEHHS MO JAUCHUILINHE, KOTOpHIE
JIOJIKHBI PeIIaTh CIEAYOIINE 3a/1a4Uu:

- M3JI0KUTh BXXHEHIIMI MaTepual IMporpamMmbl Kypca, OCBELIANOIINNA OCHOBHBIE
MOMEHTHI;

- Pa3BUTh y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITENILHOW paboTe Hajx y4eOHOH U
HAay4YHOH JTUTEPATypPOU.
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C 1enpI0 KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3yYEHHIO HOBOM TEMBI BHAUAJIE KaXIOH
1abopaTopHO paboOTHI MpenojaBaTeieM MPOBOAUTCS WHIUBUAYATbHBIA WM (DPOHTATHHBIN
YCTHBIH ONPOC IO BBIIOJHEHHBIM 3aJIaHUSAM MPEABIAYIICH TeMbl. KpuTepuu OLCHKH: —
MPABIJILHOCTHh OTBETA IO COJCPIKAHUIO 3a7aHus (YUUTHIBACTCS KOJMYECTBO U XapaKTep OMUOOK
IIPU OTBETE);

— MOJIHOTA ¥ TITyOWHA OTBEeTa (YYUTHIBACTCSI KOJUYECTBO YCBOCHHBIX (PaKTOB, IOHATUN H
T.IL.);

— CO3HATEIBHOCTh OTBETAa (YUYUTHIBACTCS MOHMMAHKE U3JIaraeMOro MaTepuana);

— JIOTHKAa W3JIOKCHHUsS MaTepuana (yYUThIBACTCS YMEHHE CTPOUThH IIEJIOCTHBIMH,
MOCIIeI0BATEBHBIN paccKa3, IPAMOTHO IMOJIb30BAThCS CIIEIUAIBHON TEPMUHOJIOTHUEH ),

— PaIMOHAJIBHOCTh HMCIIOJIB30BAHHBIX IPHEMOB M CIIOCOOOB PEIICHHS ITOCTABJICHHOM
y4eOHOI 3a1auu (YUYUTHIBACTCS YMEHHUE UCTIOIh30BaTh HanboIee mporpeccuBHbie U A3 (HEKTHBHBIC
CIIOCOOBI IOCTHKEHUS 1SN ),

— CBOEBPEMEHHOCTh H J3()PEKTUBHOCTH WCIIOJIB30BAHUS HATNISAIHBIX TOCOOWH W
TEXHHUYCCKUX CPEJICTB IIPH OTBETE (YUMTHIBACTCS IPAMOTHO U C TIOJIB30M MPUMEHSTH HATJIITHOCTD
Y JICMOHCTPAIMOHHBIN OIBIT PH YCTHOM OTBETE);

— MCIIOJIb30BaHKE JOTIOJHUTEIIBHOTO MaTepualia (00s3aTeIbHOE YCIIOBHE);

— PaMOHAIBHOCTh UCIOJIB30BAaHUSI BPEMCHH, OTBEJACHHOTO Ha 3ajiaHue (He omo0psercs
3aTSHYTOCTh BBITIOJHCHUS 3aJIaHUs, YCTHOTO OTBETa BO BPEMEHH, C YYETOM HMHIMBHIYaIbHBIX
0COOEHHOCTEH CTYIEHTOB).

Pa3BepHyThIli OTBET CTylEHTa JOJDKEH IPEJCTABIATh COOOH CBSI3aHHOE, JIOTHYECKU
MOCJICIOBATEIbHOE COOOIEHNE Ha 33JaHHYI0 TEMYy, IOKa3bIBaTh €r0 YMEHHUE IMPUMEHSTH
OIpEICIICHU, PaBHJIa B KOHKPETHBIX CITydasiX.

MeToanyeckne peKOMeHIAUUM 1JIsl NOATOTOBKH K KOHTPOJILHBIM Pa00oTaM M HAIlM CAaHUA
KOHTPOJBbHBIX padoT

IIpu moaroTroBke K KOHTPOJBHOM pPabOTE€ M HTOTOBOMY TECTUPOBAHMIO HEOOXOIMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIC paHEe KOHCIEKTHI JICKIHH, MPOCMOTPETH MOPSI0K
BBINOJIHEHUS J1TaOOPAaTOPHBIX PabOT M OCHOBHBIE IOJIyYEHHBIE B XOJ€ JIAOOPATOPHBIX paldoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJBbHBIE BOMPOCHL. CBEPUTH CIHMCOK BOMPOCOB C HMEIOLIEHCs
uHpopmanueil. Hexoctaromyro uHpopManuio HEOOXOJUMO HaWTH B yuyeOHMKax (yueOHBIX
OCOOMSIX) WIN B PYTUX UCTOYHHUKAX MH(OPMALIUU.

KonTtponbHas paboTa npoBOAUTCS B MUCbMEHHOMN Gopme.

KonTponbHble paboThl OOBIYHO COJEpPKAT HECKOIBKO BOMPOCOB W HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT auOO caM BBIOMpaeT OJMH M3 MPEAJIOKEHHBIX BapUaHTOB, JHOO
MPEeIo/IaBaTelb 3aKPETUIIET 32 KaK/IbIM CTYACHTOM OTIPE/ICIICHHBIA BapUaHT.

MeToan4yeckue peKOMeHAANMH AJIsl MOATOTOBKHU K OBICTPOMY NMCbMEHHOMY ONPOCY
«0JIMI-0MPOCY» U MPOBeIeHUs ObICTPOIro MUCLMEHHOT0 ONPOCa «OJIUI-0MPOCay»

BrICTphIil TUCHhMEHHBIN OMPOC «OIHII-OMPOCY» CIIOCOOCTBYET PA3BUTHIO MBICIUTEIHLHOTO
npolecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIIJIEHUIO U aHATIU3Y, a TAKXKE 3aKPETJICHUIO
3HAaHUM Y BCEX CTYJIEHTOB OJTHOBPEMEHHO.

[Ipu moAroToBKe K «OIUI-OTIPOCY» MpenoAaBaTelb J0JKEH 3apaHee PUTOTOBUTh CIIUCOK
CTYZEHTOB U HallMCaTh CAMbIE BayKHbBIE, HO IIPU 3TOM y3KHE U JIOTUYECKH CBA3aHHBIE BOMPOCHI 110
COOTBETCTBYIOILIEH TEME.

KaxxnoMmy cTyneHTY BbIIaeTCs CBOM COOCTBEHHBIN, y3KO CHOPMYIHUPOBAHHBIN BOMPOC.
OTtBeT JOJIDKEH OLITh YETKUM U KpaTKuM, COACPKAIMUM BCE€ OCHOBHBIC XapaKTCPUCTHKU
OINMCHIBAEMOTO ITOHATHS.

MeToauueckue PECKOMEHIAUHA IJIA IIPOBEACHUA 3a14€Ta
CTYILCHTBI 00s13aHbBI CAaThb 3a4€T B COOTBCTCTBHUU C PACIIUCAHUCM H yqe6HLIM IIJIaHOM.
3ager 1O JUCHUIINIMHE TMPECICaAyCT LCJIb OUCHUTH pa60Ty CTyA€HTa 3a KYypC, IOJYUCHHUC
TCOPCTUICCKUX 3HaHHf/'I, HX TPOYHOCTb, PA3BUTHC TBOPYCCKOI'O MBIIJICHU, HpHOGpCTCHI/IC
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HABBIKOB CaMOCTOSITEIbHON pabOThl, YMEHHUE MPUMEHSATH MOJIY4YCHHbIC 3HAHUS ISl pPelieHus
MPAKTUYECKHX 3a7a4.

@dopma TmpoBeleHUs 3adera: YCTHO WM IUCHbMEHHO YCTAaHABIMBACTCS pEIICHUEM
kadeapel. Pe3ynbrat caaum 3a4eta 3aHOCUTHCS MIPETIOAaBATENIEM B 9K3aMEHALIMOHHYIO BEIOMOCTh
Y 324ETHYIO KHIKKY.

B ocBoenun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OFPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3JI0POBBSI OOJIBIIIOE 3HAUCHHE HMMEST HHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllUU) —
JIOTIOJIHUTEIIBHOE PA3bsICHEHUE yUeOHOr0 MaTepuara.

WunuBuayanbHble KOHCYJIbTAlMM IO TMPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM WHJIMBHUyaTU3alid O0yUEHUSI U YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy MpernojaBaTeieM W OO0y4arolMMCs HWHBIWIOM WJIM JIUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBSI.

JlabopaTopHasi paGoTa BBIIIOJIHSETCS CTYJEHTOM B COCTaBE IPYMIIbI, MOATPYIIILI WK
WHIUBUIyalbHO. Bce BBIUMCIEHUS JKelaTeIbHO MPOBOAUTH BO Bpems 3aHsaTus. llpu
HEJOCTATOYHOM KOJMYECTBE BPEMEHU UX MOKHO BBIMOIHATH B YAaChl CAMOCTOSITENILHOM paboTHI €
00s13aTeIbHBIM MPECTABICHUEM PE3YyJIbTATOB IMPETO/IaBaTeII0 Ha MOCIEIYIOMNX 3aHATUAX HIIN
KOHCYJIbTaIHIX.

Odopmiienre paboT JOHKHO MPOBOIUTHCS MOCIIE OKOHYaHHS paboThl B ayauTopuu. s
MOJATOTOBKU K 3alllUTE OTYETa CIeAyeT MPOaHATU3UPOBATh PE3yNbTaThl, 000OIIUTE PE3yIbTaThI
MCCJIEI0BAHMI B BUIE BHIBOJIOB IO paboTe, MOArOTOBUTH OTBETHI Ha BOIPOCHI. [1ocie 3aBepiieHus
BBITIOJTHEHUSI TAOOPATOPHBIX PabOT MPOU3BOAUTCS UX 3AIUTA.

7 MaTtepuajbHO-TeXHUYECKOe o0ecrevyeHue 1o JUCuuInHe (MO1y.a10)

HaunmMeHoBaHMe crienMaibHbBIX
MHOMEILEHUH

OCHAaIIEHHOCTH CIIEMHMAIBHBIX
MOMEIEHU

HepequL JIMIOCH3UOHHOI'O
IIpOrpaMMHOI O obecneueHus

VuebOHble ayIUTOpHU IS
TIPOBEACHUS 3aHATHH JEKIIMOHHOTO
THIIA

Meobenb: yuebHas mebenb
TexHUYeCKHe CpelCcTBa O0yYCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

(aym. 10la, r. Kpacumomap, yi1. COMSOL Multiphysics
CraBpomnosbckas, 149)
VueGHbie ayUTOPUH st | MeGenb: yueGHast meGenb Microsoft Windows
npoBeieHusI TabopaTopHbIX paboT. | TexHHUecKue CpencTBa 00yUeHHUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 9KpaH, IPOEKTOP, KOMIIBIOTED Plus
CrasponoJbckas, 149) O6opynoBaHKE: METOBAs JIOCKA COMSOL Multiphysics

Hns  camocTosiTenbHOW — paboThl  OOy4YarOUIMXCSl  MPEAYCMOTPEHBbl  MOMELICHUS,

YKOMILJICKTOBAHHBIC CHCHHaJIHBI/IPOBaHHOfI MC6€J’II>IO, OCHAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IMOAKIIOYCHHA K CCTH «I/IHTepHCT» u obecrnieueHuEM A0CTYyIIa B JJICKTPOHHYIO

nH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

HanmeHoBaHue NOMEIICHMI 115
CaMOCTOSATENIFHON pabOTHI

OcHaIeHHOCTh IOMEIIEHUH 1Is
CaMOCTOSTENTFHON paboTHI

[lepeueHb AMIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHs

O0opynoBaHue: KOMIBIOTEPHAsT TEXHUKA
C TMOIKIIOYEHUEM K HH()OPMAIMOHHO-
KOMMYHUKAIMOHHOH cetu «IHTepHEeT» U
JOCTYTIOM B AIIEKTPOHHYO
nHPOPMANOHHO-00Pa30BaTEIFHYIO

cpeny oOpa3oBaTeNbHOW OpraHU3alluwy,
BeO-KaMepsl, KOMMYHHMKAIlHOHHOE
obopynoBanue, obecreunBaroniee
JOCTYIl K CETH HUHTEepHET (IIPOBOJHOE
COCIMHEHUE u OecripoBoTHOE
coemHenue no rexuonoruu Wi-Fi)

oOyJarommxcs oOygarommxcs
[omemnieHne as caMoCTOATEeNbHON | Mebenb: yaeOHas MeOenb WinSvrDCCore ALNG
paboTel o0y4aroruxcs (uutanbHbiii | Komriekt cnenuanusuposannoi | LICSAPK MVL 2Lic CoreLic
3an HayuHoii OMOIHOTEKN) Me0OeIH: KOMIIBIOTEPHBIE CTOJIBI EES

Microsoft Office Professional
Plus
KoncynpranTlintoc
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ITomenienue ans caMOCTOSITENBHON
pabotsl oOyuarommxcs (ayx. 329c,
401c, T. Kpacnonap, YL
CraBpomnonbckas, 149)

Meb6enb: yueOHast MeOeb

Kommnexr CIieuuaNu3upOBaHHOM
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
OOopyznoBaHue: KOMIBIOTEPHAS TEXHUKA
C TOAKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIMOHHOH cetH «VHTEepHET» 1
JOCTYTIOM B 3JIEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTEIFHYIO
cpemy 00pa30BaTENbHON OpraHMU3AINH,
BeO-KaMepsl, KOMMYHHUKAIlMOHHOE
obopynoBaHue, obecrieunBaromniee
JOCTyl K CETH WHTEpHET (IIPOBOAHOE
COe/IMHEHHE u GecnipoBotHOE
coenuHenue o texuogoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
CHeHI/IaHI/BI/IpOBaHHOC
nporpaMMHOe  o0OecriedeHue
cepun «IKOJIOT» (YIIP3A
«3KOJIOI'», IIIB-OKOJIOT,
VMHBEHTAPU3AIINSI,
MATHUCTPAJIb-TOPO/I,
ATII-3KOJIOT, HJIC-
3KOJIOT)

Fenix Server Academy
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