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rocyapcTBEHHBIM 06pa30BaTebHBIM CTaHAAPTOM BhiciIero obpasosanus (OI'OC
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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ienb ocBoeHMs AMCHUIINHBI DOPMUPOBAHUE Y CTYICHTOB 3HAHUM O MATEMAaTHYECKHX
METOJ[aX MCCIIEOBaHHsA (PU3MKO-XMMUYECKHX TPOIECCOB, OCBOCHHME HEKOTOPBIX OCHOBHBIX
HOXO/I0B K MOZIEIIMPOBAHUIO U MOJY4YE€HHE HABBIKOB PEIICHUS 33/1a4 IPOrHO3UPOBAHUS OAOOHBIX
MPOIIECCOB B TEXHOCHEpE.

1.2 3agaun AMCHUILIMHEI

1. Jlath mpejcTaBlieHHE O MATEeMAaTHYECKUX METOJaX HCCIECIOBAaHUS IMPHUPOTHBIX
3aKOHOB, O MAaTEMaTHYECKOM MOJICIIMPOBAHUH KaK MIEPBOM CTYIEHH CO3JaHUs TCOPHUHU B TOW HIIN
WHOW 00JIaCTH HAYKHU.

2. CdopmupoBaTh 3HaHUS 00 OCHOBHBIX 3aKOHAX W BBIPAXKAIOUIUX YPAaBHCHUSIX B
obnacT MOJEIMPOBAHUS SIBICHUW TIEPEHOCA, C IENbI0 IMPOTHO3UPOBAHUS TIPOIIECCOB B
TexHocdepe.

3. OOy4uTh HEKOTOPHIM OCHOBHBIM IOJIXOAaM K MOJICTTMPOBAHUIO M IPUBUTH HABBIKH
peleHus 3a1a4 110 IPOTHO3UPOBAHUIO (PU3UKO-XUMHUYECKUX IIPOLIECCOB.
4. [IpuBUTH NpaKTHUECKUE HABBIKU PAaOOThl C KOMIIBIOTEPHBIMHU IpOrpaMMamMu s

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

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Hucuummaa «CUCTEeMHBIH aHaIW3 W MOJCITUPOBAHUE IIPOIIECCOB B TEXHOC(hEpe»
OTHOCHTCSI K JUCLUHUIUIMHAM TI0 BBIOOPY YacTH, (GOPMHPYEMOW yY4aCTHHKaMH 00pa30BaTEIIbHBIX
otHouieHui, bioka 1. ucuumnunasl (Monynu) ydeOHoro miaHa. B coorBercTBUM € pabounm
y4eOHBIM IUTAHOM AHMCUUIUIMHA H3ydaeTcss Ha 4 Kypce mo ouHOW ¢opme oOyueHus. Bua
IIPOMEXKYTOUHOM aTTeCTalllu: 3a4eT.

W3yueHuto TUCHMITIMHBI JOJDKHO HPEIIEeCTBOBATh M3YYEHUE TaKUX JUCLUIUIMH, Kak
«Teopwust roperns U B3pbiBa» U «CUCTEMBI 3aUTHI TUApPocheps! U TuTocdepsl». Jucuuminna
SBJISICTCA TPENUIECTBYIOIIEH MpU M3YYEHUH IUCHUIUIMH: «Pecypco- u 3HeprocOeperaroiiye
IIPOMBIIIJICHHBIE TEXHOJIIOTHIY, «YTIpaBIeHUE TeXHOCPEpHOH O€30IaCHOCTBION.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Y
00yJaronuXxcs CICTYIONUX KOMITETEHIIUN:

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHHUA

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

MK-3 Cnocoden ucnojib3oBaTh npodeccuoHalbHOe MPOrpaMMHoe ofecneyenne Jjs coopa, o0padoTKH U
nepenayd MHQOPMANUH W COBPEMEHHbIE CPEACTBA BBIYHCIUTENBLHONW TEXHHKHM W HMH()OPMALHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTMH JIJIsi MATEMATHYECKOT0 MOJIEJITMPOBAHNS MPOIECCOB B TeXHOC(hepe

WIIK-3.1.  HUcnomp3yer  mpodeccuoHanbHOe | 3HaeT mpodeCCHOHAIbHOE MPOrpaMMHOE OOECIIeUeHUE ISt
mporpaMmHoe  obecreuenue gy cOopa, | cOopa, 00paboTkM W mepeqadd  UHGOpPMAIUH, U
00paboTkn ®  mepenadyd  MH(GOPMANMK M | COBPEMEHHBIE CPEJICTBA BBIYUCIMTEIHLHON TEXHUKH U

COBPEMCHHLIC CpeacTBa BBIUHCIIUTEIbHOMN I/IH(l)OpMaIII/IOHHO'KOMMyHI/IKaIII/IOHHLIG TCXHOJIOTMH  IJIA
TCXHHUKH U I/IH(i)OpMaIII/IOHHO'KOMMyHI/IKaIII/IOHHBIC MaTeMaTUYCCKOIo MOJCJINPOBAHUA, OCHOBHEIC
TCXHOJIOTHHU JUIIsL MaATEMaTU4YCCKOIro IpOorpaMMHBIC CPEACTBA JI OITMCAHUS (1)I/I3I/IKO'XI/IMI/I‘JCCKI/IX
MOACJINPOBAHUA MTPOLICCCOB B TeXHOC(i)epe mpoueccoB B TCXHOC(l)epC, pa3jInIHbIC HUCTOYHHUKH

uHpOpMANMK  JUIS  pelIeHWus 3aJad B 0o0jactu
MOACINPOBAHUA (bI/I?;I/IKO-XI/IMI/I‘-IeCKI/IX IIPpO1ECCOB B
TexHochepe

YMeeT  OCYIIECTBISThH NOMCK M HCIOJIb30BaTh
npodeccruoHaTbHOE MTPOrpaMMHOE obectiedeHne st coopa,
00paboTkn M Tmepenadn HWHPOPMAIH, M COBPEMEHHBIC
cpeactBa BBIYHMCJIMTEILHON TEXHUKH H I/IHq)OpMaHI/IOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTHH I MAaTeMaTH4eCKOTO
MOJICIUPOBAHMs TPOIECCOB B TexHOc(epe, NPUMEHATH
pe3ynpTaThl  MHPOpPMATH3AIMH B NPO(ecCHOHATBLHOU




Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA

Pe3ynpraTel 00ydeHus 10 TUCTIUIUTHHE
KOMICTEHITHH

JeATeIbHOCTH, HCIOJIb30BaTh OCHOBHBIE BBIPaXKaroIIHe
ypaBHEHHsS  JUII ~ MaTeMaTHYeCKOrO0  MOJIEMPOBAHMS
pa3InuHBIX (PU3NKO-XMMHYECKHUX IPOLECCOB Ul PELICHUS
npo(hecCHOHATBHBIX 3ajad, MIPOEKTHPOBATh
MaTeMaTHISCKYIO MOJICIb

Brnanmeer, BHempseT u pa3pabaTeiBacT Mpo¢eCCHOHATIHHOE
IporpaMMHOE oOecriedeHne s cOopa, oO0paboOTKH U
nepenayd  MHGOPMAIMM M COBPEMEHHBIE  CPEACTBA
BBIYHCIIUTEIBHON TEXHUKH u UH(POPMALUOHHO-
KOMMYHHKAlIMOHHBIC TEXHOJOTHU IJIsi MaTeMaTHYeCKOro
MOJISIMPOBAHMSI  IIPOLIECCOB B TexHocdepe, BiaaeeT
OCHOBHBIMHM TIO/IXOIaMH K MOJEIMPOBAHUIO  (U3UKO-
XMMHUUYECKHX IIPOLIECCOB JUISl PELICHHs MPAKTHUECKHUX 3a/1ad
B  Hay4YHO-UCCJIENOBATEIbCKOH M  NpogecCHOHATBHON
JICATEIbHOCTH, HABBIKAMHM  CO3JIaHUSl ~MaTeMaTHYECKUX
MO}IeHeﬁ, peuieHusA MaTeMaTU4YCCKUX 3anaad, METodaMu
MOCTPOCHHUSI MAaTeMAaTHYCCKHX MOJIENeil THUIOBBIX 3amad B
005acTH (PU3NKO-XUMHYECKHUX MPOLECCOB B TEXHOChEpe

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmias TpyA0EMKOCTh JAMCHUILIMHBI COCTaBisier 3 3adeTHbiXx eauuui (108 wacoB), ux
pacnpezeneHue no BuiaM padoT MPeICTaBIeHO B TAOIHIIE.

Bret pabor Bcero ®dopma o0ydeHust
4acoB OYHasi
7 cemectp
(uacsl)

KonTakTHas pa6oTa, B TOM 4HcJIe:
AyauTopHbIe 3aHATHS (BCEro): 68 68
3aHATHS JICKIIMOHHOTO THIIA 34 34
n1a00paTOpHbBIE 3aHATHUS 34 34
HNHasi KoHTaKTHAas padora:
Kontpons camocrogrensHoi padotsl (KCP) 4 4
ITpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocrosiTesibHAasi padoTa, B TOM YHCJIe: 35,8 35,8
Peurenue 3anau 10 10
CamocrosaTenbHOE H3y4YeHHE pa3fesioB, CaMOIOATOTOBKa (TpopaboTka U
MTOBTOPEHHUE JICKIIMOHHOTO MaTepuaja W MaTephala yIeOHHKOB M yUEOHBIX 10,8 10,8
10COOM, MOATOTOBKA K JJA0OPAaTOPHBIM 3aHSTHSIM, KOJUJIOKBHYMaM U T.11.)
IToxroroska k TEKyIIEMY KOHTPOJIIO 15 15
KonTpoas:
[ToaroToBka K 3K3aMeHy - -
O01Iasi TPYA0EMKOCTh gac. 108 108

B TOM YHCJIe KOHTAKTHasi padora 72,2 72,2

3a4. e 3 3

2.2 ConepxaHue TMCHMILINHBI
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUIITUHBIL.
Pasensr (TeMbl) AUCIUIUTHHBL, H3ydaeMble B 7 cemectpe (ounas ¢hopma obyuenust)



KonmuectBo yacos
Bueayaur
No HaunmenoBanue pa3ienos (Tem) AymaTopHas op}z;;l
Bcero pabota
pabota
J 113 JIP CPC

1 MateMaTHyeckoe MOJETUPOBaHNE KaK METOI HAYTHOTO 21 7 - 7 7
HCCIICIOBAHHSL.

2 HepaBroBecHas TepmoanHamuka. Y pasHeHus On3arepa u Kemgem- 21 7 - 7 7
Kagansckoro.

3 BriBo nuHeHBIX 3aKOHOB U3 ypaBHeHui On3zarepa u Kegem- 21 7 - 7 7
Kagansckoro.

4 |JluneitHple 3aK0HBI IepeHOca (3akoHbl Oma, duka, lapcu, Oypwe). | 22 7 - 7 8

5 MopenupoBaHue MPOLIECCOB MTEPEHOCA C TOMOIIBIO U3BECTHBIX 188 | 6 - 6 6,8
MIPOrPaMMHBIX POJYKTOB.
UTOI'O no pazoenram oucyuniurvl 103,8| 34 - 34 35,8
Konrpons camocrositensHo# pabotsl (KCP) 4 - - - -
ITpomexyrounas arrecranus (MKP) 0,2 - - - -
IToaroTroBka K 3K3aMeHy - - - - -
OO1mast TPYA0EMKOCTb 110 AUCLUILINHE 108 - - - -

[Tpumeuanue: JI — nekuuu, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — mabopatopHusie

sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

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

Ne HaumenoBanue pa3nena Conepranue paszicna (Tembi) dopma TeKy1ero
(TemsI) KOHTPOJISA
1 2 3 4

1 |MaremaTtnueckoe [Tonarus: MaTemMaTHKa, MaTeMaTHIeCKOe MoieupoBanue, |bO
MOJIEIUPOBaHKE KaK METOJ |4HCIICHHBIN aHAIH3, AaHATUTHYECKOE UCCIETOBAHNE, TEOPHSL.
HAYYHOT'O HCCIICIOBAHMS MeToabl YUCIEHHOTO MOAETUPOBAHUS

2  |HepaBHoBecHas Knaccudeckas TepMoIMHaMuKa U TEPMOJINHAMHUKA YO
TEPMOJAVHAMHUKA. HepaBHOBECHBIX IpoleccoB. OO0OCHOBaHNE ypaBHEHUH
VYpaBuenus Onzarepa u Omnzarepa, cxema BeiBoja ypaBHeHUH Kenem-Kauansckoro.
Kenem-Kauanbsckoro CornpsbxeHue SIBISHUH IIepeHoca B MeMOpaHHBIX CHCTEMax

3  |BoIBox IMHEHHBIX 3aKOHOB  |BBIBOI MUHEHHBIX 3akoHOB OMa, @uka, lapcu, @ypee 13 |BO
u3 ypaBHeHuit OH3arepa u  |ypaBHeHuit Onzarepa u Kegem-Kauansckoro
Kenem-Kauanbckoro

4  |JIuHelHbIE 3aKOHBI Pacuer ckopocTei mpocTeHINX HEPaBHOBECHBIX MPOIECCOB, |K
nepeHoca (3akoHsl OMa, ucnoue3ys 3akoHbl Oma, Puka, [lapcu, @ypoe
Duka, apcu, Pypse)

5 MonenupoBaHue nporeccos (V3yueHne MPpUHIUIIOB pabOTH MPOTPaMMHBIX IPOAYKTOB:  |P3, K
[IEPEHOCA C IIOMOILBIO «MuxkporereporeHHast MoJienb» U «Qn/lnam»
M3BECTHBIX IPOTPAMMHBIX
IPOAYKTOB

2.3.2 3aHsTHSI CEMHHAPCKOro THIIA (MPAaKTHYECKHe / CEMUHAPCKHE 3aHATHS1/

JlabopaTopHble padoThI)

JIaGopatopHbie pabOThI

HaumenoBanne pazaeia

dopma TeKyIIero

TECPMOJIMNHAMUKA. ypaBHeHI/IH
Omnzarepa u Kenem-
Kauanbckoro

Vpasuenus Kenem-Kauanbckoro u npaktuieckue
KO3 PHUIHEHTHI TepeHoca

Ne TemaTuka 3aHATHIH/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 MCCIIEI0BAHMS
2 |HepaBHoBecHast ComnpspkeHne cuil U TIOTOKOB, ypaBHeHHS OH3arepa. JIP




3 |BbIBox IMHEHHBIX 3aKOHOB  |BhIBouMHEHHBIX 3ak0HOB OMa, ®Duka, apcu, @ypre uz  |JIP
n3 ypaBHeHuit Ou3arepau  |ypaBHeHui Ou3zarepa u Keagem-Kagansckoro
Kenem-Kauansckoro

4  |JImHeliHbIe 3aKOHEI IepeHoca |Pacuer ckopoctu muddy3un 1 3IEKTPOMUT PALTHOHHOTO JIP
(3axonbsl Oma, @uka, [lapcu, [mepeHoca depes MeMOpaHbl. PacueT ckopoctn
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 TPOQHIIeH

Pemenue 3amau (P3), ycrabiii onpoc (YO), «omum-onpoc» (BO), koHTponsHas pabota
(KP), 3amuTra abopatopHoii pabotsl (JIP).

[Ipu

H3Yy4YCHUU

JAUCHUITIIMHBI MOTI'YyT IIPUMCEHATBCA SJICKTPOHHOC O6y‘leHI/I€,

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

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

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

No Bux CPC [Tepedensb yueOHO-METOIUUECKOTO o6ecneqSHym JIUCLIMTUIMHBI TI0 BBITIOJIHCHHIO
CaMOCTOSATEIFHON pabOTHI
1 2 3

1 |Pemenue 3amau Tpudhonor K.M. Ou3uko-xuMIdecKue mporeccs B TexHochepe: yaeOHUK st

2  |CamocTosTembHOE crynenros By30B / K. U. Tpudonos, B. A. [lepucuinos. - M.: UHOPA-M: ®OPYM,
1763 % (51 (S -3 () (0): B 2007. - 239 c.
CaMOITOATOTOBKA
(mpopaboTka i MateMaTHueckoe MOJICITUPOBAHIE IKOJIOTHYECKIX IIPOLIECCOB PACIIPOCTPAHECHUS
MOBTOpEHIe 3arps3HAIONINX BEIIECTB: yaeOHOe mocodue i CTyIeHToB By30B / B. A. baGemiko,
JIEKIHOHHOTO A. B. IlaBmoBa, O. M. Ba6eu{1<0, O. B. EsnoknmoBa; M-Bo 06pa303321HI/I$[ U HAyKH1
MaTepraa u Poc. (DeﬂepaLII/II/I;VKy6aHCKI/II/I roc. yH-T. - KpacHonap: [KybaHckwii
Matepnana yueomukop | OCYAAPCTBCHHBIH yHuBepcurer], 2009. - 13% c.
1 yueGHBIX TOCOGHI, Meroaudeckue yKa3aH1:1>1 K CaMOCTOiITeJIbHOI/I paboTe CTyJIeHTOB.
[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. [Tounnok, A.B., becnanos, H.B. Jlo3za. — Kpacrogap: Ky6anckuit

JIFOTOBKA K

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

VY4eOHO-MeTOINYECKUE MaTepuaibl NIl CaMOCTOSTENbHONH paboThl 00ydaromMXcs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (hopme yBeITMUEHHBIM HIpUdTOM,

— B (hopMe 2IEKTPOHHOT O TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.




3 OOpa3oBaTe/lbHble TEeXHOJOTHMH, NPHUMeHsieMble NPH OCBOEHUH IMCHUIIMHBI
(Mmomy.Jist)

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIB30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaTOpHbIE 3aHATUSA, NpoOsieMHOe oOOyueHue,
MOJyJbHAss TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSATEIbHAS
paboTa CTy/IEHTOB.

KoMIieTeHTHOCTHBIM MOAXO0J B paMKax IpEenoJaBaHus AUCLMIUIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTMH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3TOBOTO INTYpMa, pa30opa KOHKPETHBIX CHUTyalllil, aHajiW3a NeJarornyeckux 3ajad,
Ie1arOrMYecKoro KCIEepUMEHTa, HHBIX (POPM) B COUETAaHUU C BHEAYTUTOPHOI paboTOI.

WudopmanvoHHble  TEXHOJOTMM, MPHUMEHSEMBbIE TPH HU3YYCHHH JAUCHUILIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAaLMOHHO-
TEJICKOMMYHUKAILIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JAUCLHUILTUHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbSI IIPEAYCMOTpPEHA OpraHMU3aIUs
KOHCYJIbTAlIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

B Xozme wu3ydeHHs JUCHUIUIMHBI TPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaTOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJlyJIbHas TEXHOJIOTHUS, MOATrOTOBKA MHCbMEHHBIX AHAJUTHUECKUX pPabOT, CaMOCTOSITENbHAs
paboTa CTy/IEHTOB.

KoMmeTeHTHOCTHBIM MOAXO0J B paMKax IpEenojJaBaHusl IAUCLMILIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3rOBOIO IITypMa, pa30opa KOHKPETHBIX CHUTYyallUd, aHajlu3a IEeJarori4eckux 3ajad,
[e1arornyeckoro 3KCIepruMeHTa, HHBIX (OpM) B COUETAaHUU C BHEAYTUTOPHOI paboToi.

WudopmanvoHHbIE  TEXHOJOTHH, TPHUMEHSEMbIE TPH U3YYCHHH JAUCIUIUIAHBL:
UCMOJb30BaHUE  MHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIC TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUH JAUCHUILTUHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl NPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIMM C NUCIOJIb30BAaHNUEM DJIEKTPOHHOMN MOYTBHI.

Jia popmupoBaHus NpodecCHOHaIbHBIX KOMIIETEHLUH B IMpPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUsS MPO(ECCHOHATBHO-PAa3BUBAIOIIETO 00YUYEHNUs, IPeAyCMaTPHBAIOILAs
HE TOJBKO I[epeAady TEeOpeTHYecKoro Marepuajna, HO M CTUMYJIHPOBaHHE U pPa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JAEHCTBUI CTYJEHTOB (Ha OCHOBE ICUXOJIOTO-MEAarornueckon
TEOPUH MO3TAITHOT0 (OPMUPOBAHUS YMCTBEHHBIX AEUCTBUN). AKTUBHU3ALIMU U UHTEHCU(UKALIUN
MIO3HABATENBHOIO Ipollecca CIIOCOOCTBYIOT MCIIOJIb30BAaHME MEIarorMyeckoil 3BPUCTHUKH,
MOJIEJTMPOBAaHUE MPOOJEMHBIX CUTYallul, MyJIbTUMEINHHbBIE TIPE3EHTALINN B JIEKIIMOHHOM KYypCe.
B pamkax 11a0OpaTOpHBIX 3aHATHH TNPUMEHSIOTCS METOJbl MPOEKTHOTO OOy4YeHHH,
MCCJIEIOBATEILCKUE METObl, TPEHUHTOBbIE ()OPMBI, METOJ] KOHKPETHBIX CHUTYyallUui, UTPOBbIE
TEXHOJIOTHH. B mporiecce caMoCTOSITENBHOM JEATENIBHOCTH CTYIEHTHI OCBAUBAIOT U AHAJTU3UPYIOT
NepeIoOBON MEeAArornyecKuil OMbIT, UCIOIb3YsI UMEIOLIYIOCS JUTEpaTypy U MH(GOPMaLlMOHHbIE
TEXHOJIOTUH, BBICTYMAIOT C MPE3EHTAlMAMU Mepell YYalluMHCs, BeIyT NpOoQOpHEeHTAIMOHHYIO
paboTy, HAKAIIUBAIOT MOPTHOIHO Pa3padOTOK.

4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISI yCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTauMu

OreHOUHBIE CpelcTBa MpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKHM 00pa30BaTeNbHBIX
JOCTHXKEHUI 00ydJaroluxcsi, OCBOMBIIMX MporpamMmy y4yeOHOW IucHUIUIMHBI «CHCTEeMHBIN
aHaJIM3 ¥ MOJIETIMPOBAHNUE MPOLIECCOB B TEXHOC(HEPE».

OneHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MAaTE€pUaibl Ul NMPOBEACHUS TEKYLIEro
KOHTPOJIsl B (hopMe TeCTOBBIX 3aJaHUM, NOKJIAJa-TPe3eHTAllMK 1O MPOOJIEMHBIM BOIPOCAM,



Pa3HOYPOBHEBBIX 3aJaHUM,

pOJIEBOM  UIPHI,

arrecTanuu B popme BOIIPOCOB U 33JaHUM K 3aUETYy.

CUTYallMOHHBIX 33Ja4 W NPOMEXKYTOYHOM

CprKTypa OLCHOYHBLIX CPEACTB JI TeRymei/i H l'[pOMG)KyTO‘lHOﬁ aTTeCTallun

Ne Kon u HanmeHoBaHue Pesynprarel 00y4eHus HanMeHOBaHME OLIEHOYHOT'O CPEJNICTBA
n/m HHAMKaTOpa (B cootBeTcTBMU C 1. 1.4) Texymruii IIpomexxyTouHas
(B cooTBercTBUM C 11. 1.4) KOHTPOJITb aTTecTalys
1 HUIIK-3.1. Ucnone3yet 3HaeT npodeccuoHaIbHOE Bormpocs! nis Bompoc Ha 3auere
npo¢eCCHOHATBHOE MporpaMMHOE oOecrieueHue Iyt cOopa, | «OnHI-ormpocay, 1-2
IIPOrpaMMHOE 00paboTku u nepenayu nHGopMauuy, | adoparopHas
obecrieuenue it cOopa, | M COBPEMEHHBIE CPEJCTBA pabora
00paboTKK 1 nepenavn BBIYHCIIUTEIBHON TEXHUKU U
nHpopmanuu n nH(pOpMaIMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJIsl MAaTEMaTHIEeCKOTO
BBIYHCIIATETLHON MOJETTMPOBaHUS
TEXHHUKH U
MH(bOPMAIHOHHO- YMeeT ocylIeCTBIISATh MOUCK U
KOMMYHHKAIHOHHBIE UCIIOJIb30BaTh NpodeccHoHaNbHOe
TEXHOJIOTHH IS mporpaMMHOe oOecreueHue st coopa,
MATEMATHYECKORO 00paboTKH ¥ mepenadu HHQOpMAIIHH,
MOJEHPOBAHHS U COBPEMCHHBIE CPE/ICTBa
HpOLIEccoB B TexHOChepe | BPIHCIUTENLHON TEXHHKY 1
MH()OpMaIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJIsl MAaTEMaTHIeCKOTO
MOJIETTMPOBAHMUS TPOIIECCOB B
TexHochepe
Brnaneer 0OCHOBHBIMH ITOJIXOJIaMH K
MOJICTIMPOBAHUIO (PU3NKO-XUMHUUECKUX
MPOLIECCOB ISl PEIICHNUS
MPaKTHYECKUX 33/1a4 B HAyYHO-
HCCIIEI0BATEIbCKON U
npo¢heCCUOHATBHOM NS TeIbHOCTH,
HaBBIKAMU CO3/IaHHS MaTeMaTHYECKHUX
MOJIeNeH, pelIeHusl MaTeMaTHUYEeCKUX
3aj]a4, METOJIJaM1 TIOCTPOCHUS
MaTeMaTHYeCKHX MOJIeJIe THIIOBBIX
3aJa4 B 00J1acTH (PU3NKO-XUMHUUECKHX
MpOLIECCOB B TeXHOC(hepe
2 HUIIK-3.1. Ucnons3yeT ‘YMeer ocylecTBIsATh IOUCK U Bormpocsr st Bormpoc Ha 3auere
po¢eCCHOHATHHOE HCIIONBE30BaTh MPO(ECCHOHATBFHOE YCTHOTO OTIpoca 34,6
IIPOTrpaMMHOE porpaMMHOe obecriedenue st coopa, | Mo paszgeny,
obecnieueHne s cOopa, 00paboTku ¥ nepenayu nHbpopMamu, | abopaTtopHas
00paboTKH U neperadn Y COBPEMEHHBIE CPEJICTBA pabora
nHdopmanuu u BBIYHUCIIUTEIbHOM TEXHUKHU U
COBpEMEHHBIE CPEJICTBA nH(pOpPMaLMOHHO-KOMMYHUKAIIHOHHBIE
BBIYHCITUTEILHOM TEXHOJIOTUH JJIsl MATEMaTH4eCKOT0o
TEXHUKH U MO/ICJIMPOBAHMUS TPOLIECCOB B
nHpopMannoHHO- TexHochepe.
KOMMYHHUKAIMOHHbIE
TEXHOJIOTHH JUIS Bnaneer, BHenpseT 1 pa3pabaTsiBaeT
MATEMATHIECKOTO npodeccruoHaIbHOE TPOTPAMMHOE
MOJ€HPOBAHHS obecrieuenue 11 coOopa, 00pabOTKH U
HpolLeccoB B TexHochepe | MEPEAAUHN HHDOPMALIY H
COBPEMEHHBIE CPEeJICTBA
BBIYHCIIUTEIbHON TEXHUKHU U
nH(pOpMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHochepe
3 HUIIK-3.1. Ucnone3yet 3HaeT npogeccnoHaIbHOE Bonpocs! mns Bonpoc Ha 3auete
npodeccruoHaIbHOE nporpaMMHOe obecriedeHue st coopa, | «OJUI-ommpocay, 5
IIPOrpaMMHOE 00paboTku 1 nepenayu nHGopMauuy,




obecrieuenue Juist cOopa, | ¥ COBPEMEHHBIE CPEICTBA naboparopHas
00paboTKH ¥ TIepeadn BBIYHUCITUTEILHON TEXHUKH 1 pabora
nHpopmanuu n nH()OpMAIMOHHO-KOMMYHHKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJIsI MAaTEMaTHIEeCKOTO
BBIYHCIIATETLHON MOJICTIMPOBAaHNS, OCHOBHBIE
TEXHHUKH U MPOTPaMMHBIE CPEJCTBA Ul ONMCAHHS
HHPOPMALNOHHO- (hM3UKO-XMMHYECKIX IIPOILIECCOB B
KOMMYHUKaIOHHbIE TexHOC(epe, pa3InYHbIe HCTOYHUKH
TEXHOJIOTUH JJIS nH(opManuK A1 peLeHus 3a1ad B
MaTeMaTH4ecKoro obnacTu MOIeTMpOBaHUs (PUUKO-
MOJICTTMPOBAHHMS XHMHYECKHX MPOLIECCOB B TEXHOChEpe
IpoleccoB B TexHochepe
YMeeT ocymecTBISATh OUCK U
HCTIONh30BaTh Npo(deccroHanbHOe
nporpamMmHoe obecnedeHue 1 coopa,
00paboTku 1 nepenayu nHPoOpMaInH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHMCIIUTEIBHON TEXHUKU U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
MO/JIETTMPOBAHMS TPOIIECCOB B
TexHOC(epe, TPUMEHSTh Pe3yIbTaThl
nH(popMaTH3anny B
npodeccHOHAIBHOM AeATeIbHOCTH
UIIK-3.1. Ucnons3yeT 3HaeT npodeccruoHaIbHOe Komnnoksuywm, Bormpoc Ha 3auere
po¢eCCHOHATHHOE mporpaMMHOe obecriedeHre st coopa, | raboparopHast 7-15
MIPOrpaMMHOE 00paboTku u epenaun nHGopMarn, | padora

obecrieueHue a5 cOopa,
00pabOoTKU U Mepeaaun
nHdopmanuu u
COBpEMEHHBIE CPEJICTBA
BBIYUCIIUTENBHOU
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH JJIs
MaTeMaTHYECKOTro
MO/JICITUPOBAHHS
MPOIIECCOB B TexHOC(hEpe

Y COBPEMEHHBIE CPE/ICTBA
BBIYHUCIIUTEIBHON TEXHUKHU U
nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOT0O
MO/ICTIMPOBAHMUS, OCHOBHBIE
NPOrPaMMHBIE CPENCTBA AJIsl ONTHCAHUS
(M3HKO-XUMUYECKUX TIPOLIECCOB B
TexHocepe, pa3TMIHbIe HCTOYHUKH
UHGOPMALIUH JITS PeLIeHHs 3a1a4 B
o0acTi MoeupoBaHus (PHU3HKO-
XUMHYECKHX MPOLECCOB B TEXHOChEpe

Brnageer, BHeApseT u pa3pabaTbiBaeT
npogecCHOHANBHOE MPOTPAMMHOE
obecrieueHne s cOopa, 00pabOTKH H
nepeaayn nHPOPMAaIUU H
COBpPEMCHHBIC CPEICTBA
BEIYUCITUTEIFHON TEXHUKH U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
TECXHOJIOTHUH IS MAaTEMATHUYECCKOT'O
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, BIageeT OCHOBHBIMHU
MOIX0IaMH K MOJICTHPOBAHHUIO
(HUBUKO-XUMUYECKHX TIPOIIECCOB IS
pellIeHHs MPAKTUICCKUX 3319 B
HAYYHO-HCCIIEIOBATEIILCKON U
poQeCCUOHANBHON NeSITeIbHOCTH,
HaBBIKAMU CO3JJAaHHST MAaTEMaTHYECKUX
MOJIeJIeH, PeIICHHS MAaTEeMaTHIECKUX
3aJa4, METOJJaMH MTOCTPOCHHUS
MAaTEMAaTHYCCKUX MO}leHeﬁ THUIIOBBIX
3a/1a4 B 00J1aCTH (DU3UKO-XUMHIECKHUX
MIPOIIECCOB B TeXHOC(hepe

HIIK-3.1. Ucnomb3yeT
po¢ecCHOHATBHOE
IPOrpaMMHOE

3Haet nmpodeccuoHaIbHOE
mporpaMMHOe obecrieuenne st coopa,
00paboTKH U nepenadn HHQOpPMaIHH,

Pemenue 3amay,
KOJUIOKBHYM,

Bormpoc Ha 3auere
16-25




obecrieuenue 11 coopa, U COBPEMEHHBIE CPEJICTBA naboparopHas

00paboTKH ¥ TIepeadn BBIYHCITUTEILHON TEXHUKA U pabora
uHpopmanuu u nH(pOPMALMOHHO-KOMMYHUKAIIMOHHBIE
COBpEMEHHBIE CPEICTBA TEXHOJIOTUH JJISl MATEMATU4IeCKOTO
BBIYHCITUTEIHHOM MO/ICTTUPOBAHNUS, OCHOBHBIE

TEXHUKH U MPOTPaMMHBIE CPEJICTBA [UIsl OMHCAHUS
HHPOPMALNOHHO- (hM3UKO-XMMHYECKIX IIPOILIECCOB B
KOMMYHUKaIOHHbIE TexHOC(epe, pa3InYHbIe HCTOYHUKH
TEXHOJIOTUH JJIS nH(opManuK A1 peLeHus 3a1ad B
MaTeMaTH4ecKoro obnacTu MOIeTMpOBaHUs (PUUKO-
MOJICTTMPOBAHHMS XHMHYECKHX MPOLIECCOB B TeXHOChepe

Ipo1eccoB B TeXHOC(l)epe
Vmeer OCYIIECTBJIATH IIOUCK U

HCIIONB30BATh IPO(ECCHOHATBHOE
nporpamMmHoe obecnedeHue 1 coopa,
00paboTku 1 nepenayu nHPoOpMaInH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIbHON TEXHUKH U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHH AJIs1 MAaTEMAaTUUYCCKOT'O
MOJICITUPOBAHUS POLIECCOB B
TexHocepe, MPUMEHSTh Pe3yJIbTaThl
UH(POPMATH3ALH B
npoecCHOHAILHON IEITEIBHOCTH,
UCIIONIB30BaTh OCHOBHBIC
BBIPA)XAIOLIHE YPaBHEHUS IS
MAaTEMaTHUICCKOT0 MOJACIIUPOBAHUSA
Ppa3JIMIHbIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX
IPOLIECCOB AJIs PEIICHUS
npodeccroHabHBIX 337134,
MPOEKTUPOBATH MAaTEMAaTHUUECKYIO
MOJEIb

Brnaneer, BHenpsieT u pa3padbaTbiBaeT
npodeccroHabHOE TPOTPaMMHOE
obecrieuenue aist coopa, 06paboTKH U
nepenavu HHGOPMAIUHU U
COBPEMEHHBIE CPEeJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexHocdepe, BiIaieeT OCHOBHBIMU
MOAXO0AaMH K MOJIETTMPOBAHHIO
(hM3UKO-XUMHYECKHX IPOLIECCOB IS
peuICHUA MpakKTUYCCKUX 3a71a4 B
Hay4HO-HMCCIIEI0BATEIILCKON U
npodeccnoHanbHOM JesITeIbHOCTH,
HaBbIKaMH CO31aHUA MATEMATUYCCKUX
MOJIeNeH, pelIeHus MaTeMaTHUYECKUX
3aj1a4, METOJJaMH ITOCTPOCHHS
MaTeMaTHYECKUX MOJIeNIeH THIIOBBIX
3a7a4 B 001acTi (PU3NKO-XUMHUIECKUX
MIPOIIECCOB B TeXHOC(hEpe

TunoBbie KOHTPOJIbHbIE 32IAHUS UJIH HHbIE MAaTepPHAaJIbl, HE00X0IMMbIE IJIsl OLIEHKHU

3HAHMI, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapPAKTEePU3YOIIHUX ITANbI

¢GopMupoBaHusi KOMIIeTEeHIMI B Mpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl
Ilpumepnulit nepeuenv 60npocos u 3a0anuil




Bonpocs! 1151 3alMThI 1a00paTOPHBIX padoT

BOl'lpOCLI JJIA «6.]'[1/111-01'[[)0(!3» no TeMme «VMlatemarn4eckoe MOAC/THUPOBAHUEC KAK METO
HAYYHOI'0 HCCJICT0OBAHUA

1. Kak knmaccuduuumpyrorest pu3nko-XxuMUYeCKre CHCTEMBI M ITPOLIECCHI TepeHoca?
2. Uem oTamyaroTcs MakpOCKOMYECKUH M MUKPOCKONIMYECKU MEXAaHU3MBI ITepeHoca?
3. Kakue ocHOBHBIE 3aKOHBI COXPAaHEHUS CYIIECTBYIOT?
4. Kakue ypaBHeHMsI OTHOCATCA K ypaBHEHUAM Oananca?
S. UYrto onuChIBaIOT ypaBHEHHsI OajlaHCa MacChl M OajlaHca KOJIMYeCTBa BelecTBa?
6. B yem ocoOeHHOCTh ypaBHEHHUs OallaHCca KOJIMYEeCTBA TBUKCHHUS?
Bomnpoce! 1151 ycTHOro onpoca no reme «HepaBHoBecHasi TepMOJAMHAMUKA. Y pPABHEHUS
Omn3sarepa u Kexgem-Kauaabckoro»
1. N3 kakux ypaBHEHMI U IPEANOIOKEHUH BhITeKaeT ypaBHenre Hepucra-Ilnanka?
2. Kak BbIpa3suTh IUIOTHOCTH IIO0TOKA HOHOB Ye€pe3 TIPAAUEHT 3SJIEKTPOXUMHUECKOIO
noreHmana?
3. B uem 3akitouaercs yciioBue paBHOBeCHUs?
4. Kakue cymectByroT ocHOBHbIE emMeHTsl THIT?
S. Uro u3 cebs npencrasiser ypaBuenus Ouzarepa?
6. KakoBa ¢dopmynupoBka u (u3HUECKHil CMBICT MOTOKOB, JABIDKYIIUX CHUJ U

k023 unreHToB nepeHoca B ypasuennn Kenem-Kauanbckoro?

Bonpocs! puis1 «6amn-onpoca» no teme «BpIBOJ JIMHEHHBIX 3AKOHOB U3 YPABHECHHUH
Omnsarepa u Kegem-Kauaabckoro»
1. Kakum 06pa3oM BO3MOKHO OCYLIECTBUTH BBIBO/I JINHEHHBIX 3aKOHOB niepeHoca Puka, Oma
u Jlapcu u3 ypasaenust Kenem-Kauanbckoro?
B 4yem ocHoBHas uzest 6apomMeMOpaHHBIX ITPOLIECCOB?
Kakue ypaBHeHnust nepeHoca BeITekatoT U3 ypaBHeHull Kenem-Kauansckoro?
Kak 3Byunt 3axkoH ®Puka?
Kak 3Byunt 3akon Oma?
Kak 3Byunt 3akoH @ypbe?

ook wn

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

3aoaua 1. Tennoobmen

YenoBek oxazaincs 3a OoptoM cynna t(B)=14 °C. Haiinute, Ha CKOJBKO TPaaycoB
noHusuTes t° ero tena 3a 10 MuH, eciiu 3HepreTrka AbIXaHUs BO3pacTéT B 3,5 pas3a, IpH 3TOM B
HOPMaJTBHOM COCTOSIHUU CKOPOCTH MpeBpalieHus sHepruu 72 kkan/gac. [Ipunsate kodddunmeHTt
teronpoBogHocT 0=0,06 xJ[x/(M"2-K-c); TemmoemkocTs Tena: C=0,86 kkan/(kr-K), mmomans
noBepxHocTH Tena 1,8 M2 Macca tena 70 Kr.

3aoaua 2. Bvigeoenue npoodykmos memaboausma

PabGoTy moyek OLIEHMBAIOT MO KOHIIEHTpallMM KpeaTMHUHa B KpoBu. Hopmanbhas
KOHIIEHTpauusi kpeatuHuHa B KpoBU Cixp=10 mr/n. I'ematokpur kpoBu H=0,4 (oO6vemHas noins
APUTPOLUTOB B KpoBH). KOHIIEHTpaus KpeaTUHNHA B TKAHEBOM 1 BHYTPUKJIETOUYHOM KHJIKOCTH
NPUMEPHO TaKas e, Kak M B IIa3Me KpoBU. KpeaTWHWH BBIBOAMTCS BMecTe ¢ MOYoH, Vy=2,4
a/cyT. OnpenenuTh CKOPOCTh MPOU3BOACTBA KpeatnHuHa G (Mr/4ac), o01yt0 Maccy KpeaTuHUHA
B opranuzme M (mr).

IIpumepsl 3a1a4 /151 J1a0OPATOPHBIX 3aHATHI M KOJLUIOKBUYMAa 10 TeMe «MogeanpoBanue
NMPOLIECCOB MEPEHOCca ¢ MOMOUIbI0 3BECTHBIX NPOrPAMMHBIX IPOAYKTOB)

1.1 B miockoM KaHalle AJIEKTPOAMAIN3aTOpa CKOPOCTh Te4eHus pacTBopa 1,6 cm/c,

paccTtostHue Mexay memOpanamu 0,8 mm. PaccunTaTh najieHue qaBiaeHus 1 00beMHYIO CKOPOCTh

pactBopa B kaHaie mupunoit 40 cm. [ToCTpoUTh KOHIIEHTPAIIMOHHBIN MPOQUIIb U HAUTH CTENIeHb
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o0ecconrBaHus pacTBOpa B ce4eHUH Ha pacctossHuu 40 cM OT BXoa B KaHail. Paccunrats pacxon
3JIEKTPOIHEPIUH, HEOOXOMUMOil Ans Tmomydenus 1 M° 00ecconeHHOH BOMBI; y4ecTh BKJIAbI,
NPUXOSIIUECS COOCTBEHHO Ha DJIEKTPOAMANIN3 U Ha padoTy Hacoca. IIpuHATH, YTO OCHOBHBIM
KoMIIOHeHToM pactBopa sBisiercs NaCl (D= 1,6 10™° ecm?/c, [ = 1072 cm?/c, ¢°= 0,02 momus/n);
quciIa MepeHoca MPOTHBOMOHOB Yepe3 aHWOHO- U KAaTHOHOOOMEHHYI0 MeMOpaHbl npuHsTh 0,95,
ki Hacoca 0,6. Pacxox anekTposHepruu B pacdyere Ha | yac pabothl anmaparta (B Brxuac) paBen:

Ha O/l : Aep= | U, rne | — cuna toxa B A, a U — HanpsbkeHue Ha BceMm amnmapare B B, Ha
nepekadky : Apomp= [Ip W/[p , Te [Ip — masenue nasnenus B H/m?, W — 06beMHast CKOPOCTb B
m3/uac, a [Jp — ki Hacoca.

1.2 Onpenenute MUHUMATIBHYIO JUIMHY KaHalla 00€CCOIMBAHUS JIEKTPOIUAIN3ATOPA, HA
KOTOpPOM JIOCTUTAETCs cTeneHb odecconuBanus 50 %, ecnu
e yycia nepenoca = 0,98;
e MexMeMOpaHHoe paccrosinue = 0,45 mwm;
® CKOpPOCTh TEUEHHS pacTBopa 3,2 cM/c;
CuutaTh, YTO B PaCTBOpPE UMEETCS TOJIBKO HATPUH-XJIIOP.

1.3 Jlan snekTpoanaiu3HbIi anmnapat, coaepkanuii 100 mapHsix kamep. MexxmMeMOpaHHOe
paccrosiuue = 0,5 mm. J[nuna xanamna 60 cm. Pasmep memOpanbl 60 Ha 40 cm. Onpenenuthb
MIPOU3BOIUTEIIEHOCTh armapara, Mpu KOTOPOH CTENeHb 00SCCONMMBAHMS TOCTUTACTCS paBHOU 60
%. Hy>kHO HaliTH CKOPOCTH pabOTHI armapara.

1.4 TpebOyercsi cIpOEKTUPOBATH AJIEKTPOAUATIN3HBIN anmapaT, KOTOpbIi Obl 0OecreunBan
80% obecconuBanus pacTBopa xjopuaa HaTpus. Pazmep memOpan 60 Ha 40. Paccrosinue Mexmy
MeMmOpanamu = 0,4 MM. ATIIapaT JIOMKEeH UMeTh IPOM3BOANTENBHOCTE 2 M>/uac. Haiity umcno
MapHBIX KaMep B armapare.

1.5 TpebOyercsi cipOeKTUPOBATH AJIEKTPOAUATIN3HBIN anmapaT, KOTOpbIi Obl 0OecreunBan
80% obecconmBaHus pacTBOpa XJiopuia HaTpusi. U3BecTHO, UTO MPU CKOPOCTH TEUCHUS KUIKOCTH
2 cm/c Ha kaxabpIx 10 cM AMHBI KaHana KoHIeHTpauus yosiBaeT Ha 20%. [lIupuna mem6pan 40
cM. Paccrosinue mexny memOpanamu = 0,4 Mm. AnnapaT A0KEH UMETh IPOU3BOJUTENBHOCTD 2
m/uac.

Haiitu nymmHy xaHama 00eccoMMBaHMSI U YHCIIO TTAPHBIX KaMep B amrapare.

3a4eTHO-IK3aMeHAIMOHHbIE MATEPUAJIbI IJIsl POMEKYTOYHON aTTecTAIIMH (324eT)
1 Juddys3us B ycrnoBusix HAI0KEHHOT'0 3JIeKTprueckoro nosis. YpasHenue Hepuera-Ilnanka.
2 BripaxkeHue IIIOTHOCTH MOTOKA MOHOB Y€pe3 TPAAUEHT MIEKTPOXUMUYECKOTO NTOTEHIINANIA.
VYcioBue paBHOBECHS.
3 Onementsl THIIL. YpaBuenus Onsarepa.
4 VYpasuenuss Kenem-Kauansckoro. @opmynupoBka U (PU3HYECKHH CMBICH TIOTOKOB,
JBIDKYIIUX CHIT U KO3((UIIMEHTOB MepeHoca.
5 Vpasuenuss Kenem-Kauanbckoro. BeiBog nuHeHHBIX 3akoHOB mnepeHoca ®Puka, Oma u
Hapcu.
6 Vpasuenuss Kenem-Kaganbckoro. MHorooOpasue sBiIeHUH IepeHOca B MeMOpPaHHBIX
CUCTEMAX.
7 bapomeMOpanHbIe TIporiecchl. Y paBHEHUSI IEPEHOCA, BBITEKAOMMe U3 ypaBHeHun Kemxem-
Kauanbckoro.
8 Knaccudukanus 6apomeMOpaHHBIX TPOLIECCOB. MexaHU3M pa3fiesieHus: B 00paTHOM 0CMOcCe
U B JIpyrux 0apoMeMOpaHHBIX MPOLECCaX.
9 [TapameTpsl, ompenensione KadecTBO pasfeleHus B OapoMeMOpaHHBIX Mpoleccax
(axrop 3anepkKu, KOAPPHUIUEHT SKCTPAKIIUK). Y paBHEHUs OaaHca.
10 MareMaTudecKkoe ONMMCAHUE OCMOCa M 0OPAaTHOTO OCMOCa.
11  3aBucumocTh (akTopa 3a1ep>KKu R OT 1aBieHuss B 00paTHOM OCMOcCe.
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12 uddysuonnsie mnpouecchl B remoauanusatope. Pacuer miomanu MeMOpaHbl,
HEOOXOIUMOM JUIsl OJHOTO CeaHCa OUYHUCTKH KPOBH.

13  Pacder 0OpaTHOOCMOTHYECKOTO MPOIlecca 00ECCOTMBAHIS MOPCKOM BOJIBI.

14 DraextpomemOpaHHBIE Mpoliecchl. Cxema 3JIeKTpoauaIn3a.

15 DOnexrpoauanus. YpaBHeHUs nepeHoca (ypaBHeHHE nepeHoca noHoB Kenem-Kauansckoro.
VpaBuenue Hepucra-Ilnanka. BeiBoa u3 ypaBHeHuit Onzarepa. CBsi3b ¢ ypaBHeHUs MU Kenem-
Kauganbckoro.)

16  Opnomepnas moaens DJ1. KoHuleHTpalnoHHas MOISIpU3alus P SJIEKTPOIHATIN3E.

17  Pacder ckayka MOTEHI[MATa B MEMOpPaHHOH cHCcTEME.

18 KonBektuBHas auddys3us npu snekrpoauanuse. JBymepHas mojenb. DPopMyIupoBKa
3a1a4u.

19  [IBymepnas koHBeKTUBHO-AUbdy3nonHas moaenb /1. [IpeoObpa3oBanue ypaBHEHHIA.

20 BoiBox ypaBHeHHS KOHBEKTMBHOH aud@dy3un B YacTHBIX NPOM3BOJIHBIX. YpaBHEHUE
Hepucra-Ilnanka u ypaBHeHHe MaTepuaibHOro GajaHca.

21  JIBymepHas KOHBEKTHBHO-Iu(pdy3uonnas moaens D/1. ' panuunbIie ycaoBus.

22  JlByMmepHas KoHBekTHBHO-Iud¢y3uonnas wmonenb IJ[. Ilepexom k 0Oe3pa3mMepHbIM
NIEPEMEHHBIM.

23 JIByMepHas KOHBeKTUBHO-TU(Dy3noHHas moaens D/]. Pemenue kpaeBoii 3a1aum.

24  PacmpeneneHue KOHIICHTPAIMH U ITIOTHOCTH ToKa B DJ[. BonbramiiepHas xapakTepuCTHKA.
25 KouBektuHo-auddy3uonnas monenb I/1. [Ipenenbubiit TOk u AudGy3nOHHBIHN CIOM.

Kpurtepun oueHuBanusi pe3yjabTaToB 00y4eHU s
Kpurepunu oneHuBanus pe3yibTaToB 3a4eTa

OueHKu «3aumeno» 3acilyXKUBAET CTYJEHT, OOHApYXMBIIMKA 3HAHUE OCHOBHOI'O
MPOrpaMMHOT0 MaTepuaia B 00bEMe, HEOOXOAUMOM ISl JasbHEHIIe yuéObl U TpeacTosIeit
pabotel mo mpodeccuu, CHpPaBISIOMMUNACS C BBINOJHEHHEM 3aJaHUN, TNPETYCMOTPEHHBIX
MIPOrPaMMOii, 3HAKOMBIN C OCHOBHOM JINTEPATypOi, pEKOMEHIOBAHHOM MPOrpaMMOi.

O1neHKa «He 3aumeno» BBICTABISIETCS CTYACHTY, OOHApYXUBIIEMY MPOOENbl B 3HAHHUAX
OCHOBHOTO TNPOrpaMMHOTO MaTepHalia, JOMYCTUBIIEMY TNPUHIUMHUAIBHBIE OIIMOKH B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX IporpamMMoil 3aganuil. Kak mpaBuio, olieHKa «HE 3a4TEHO»
CTaBUTCS CTyJEHTaM, KOTOpble HE MOTyT TMPOAOKUTH OO0y4eHHE WIM TPUCTYNUTh K
npoecCHOHANBHOM JIEATENIbHOCTH IO OKOHYaHWM By3a 0€3 JOMOJIHUTENbHBIX 3aHSATHH IO
COOTBETCTBYIOIIECH TUCLIMILIAHE.

Kpurepun onieHuBaHus pe3yibTaTOB YCTHOIO OIIpoca

OneHka «omauuno» CTaBUTCS, €CIIA CTYAECHT IIOJIHO M3JIaraeT marepuan (OTBeYaeT Ha
BOIPOC), J1a€T IMpaBWJIbHOE ONPEIECIICHNE OCHOBHBIX MOHSTHUN; OOHApYKHWBAE€T MOHUMaHUE
MarepHalia, MOKeT 0OOCHOBAaTh CBOU CYXJEHHUS, MPUMEHUTh 3HAHMUSA Ha NpaKTHKE, MPUBECTH
HE00XO0IUMbIE IPUMEPHI HE TOJIKO U3 YUEOHHKA, HO U CAMOCTOSITENIbHO COCTAaBIIEHHBIE; U3JIaraeT
MaTepua IMocieJ0BaTeIbHO U IPAaBWIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3BIKA.

OneHka «xopouwto» CTaBUTCS, €CIU CTYJIEHT J1ae€T OTBET, YIOBJIETBOPSIOUINII TEM K€
TpeOOBaHUSAM, YTO W JJIS OLEHKU «OTIUYHO», HO JOMycKaeT 1-2 ommuOKH, KOTOpBIE caM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATEIBHOCTH U SI3IKOBOM O(DOPMIIEHUH U31araeMoro.

OneHka «yooenemeopumenvnoy CTABUTCS, €CIM CTYJCHT OOHApy)KHMBaeT 3HaHHUE U
MOHMMAaHHE OCHOBHBIX TOJIOKEHUH TaHHOM T€MBbI, HOT U3JIaraeT MaTepua HEMOJIHO U JIOMYCKaeT
HETOYHOCTH B ONPECTICHUH MOHIATUN WK (GOPMYITUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0OKa3aTelIbHO 0OOCHOBATh CBOM CYXJEHMSI U MPHUBECTH CBOM MPUMEpHI; M3JIaraeT MaTepual
HETOCJIE0BATENILHO U JIOIYCKAeT OIIUOKH B S36IKOBOM O()OPMIICHUH H3J1araeMoro.

OneHka «HeyooenemeopumensbHo») CTABUTCS, €CIIU CTYJEHT OOHApYyXHBAeT HE3HAHUE
OonblIel YacTH COOTBETCTBYIOLIETO BOIpPOCa, JOMycKaeT oOmHOKH B  (hopMyaupoBKe
onpeeNieHud U TPaBUJI, MCKAXKAIOIIME UX CMBICH, OECIOpPSIOYHO U HEYBEPEHHO H3JaraeT
matepuan. OneHka «2» OTMEUYaeT TaKhe HEAOCTaTKU B IOATOTOBKE, KOTOpBIE SBISIOTCS
CEpbE3HBIM MPEMIATCTBUEM K YCIIEIIHOMY OBJIaJICHUIO TIOCIEAYIOIINM MaTepHaJIOM.
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Kputepus oneHuBaHus pe3y/JbTATOB J1a00PATOPHOIO 3aHITUM C PeLIEHUEM 3a1a4

OrneHKa «omauuHo» BHICTABISETCS, €CIM CTYJIEHT MMEET TIyOOKHE 3HAHUS YYEOHOTO
MaTepuaiga 1Mo TeMe pabOThl, MOKA3bIBAET YCBOCHHE B3aMMOCBSI3M OCHOBHBIX TIOHSATHUH,
HCITOJIB3YEMBIX B pabOTe, CMOT OTBETUTHh HAa BCE YTOYHSIONIME W JOMOJTHUTEIBHBIC BOIPOCHI.
CTyneHT IeMOHCTPUPYET 3HAHUS TEOPETUYCCKOTO U IPAKTHYECKOTO MaTepHralia mo TemMe paboThl,
OonpeAesieT B3aUMOCBS3U MEXy MTOKAa3aTeAMH 3aJauH, 1a€T NIPaBUIIbHBIA aJITOPUTM PEIICHUS,
ONPEAEISAET MEKIAUCIUIUIMHAPHBIE CBSI3U 110 YCIOBHUIO 3a/IaHMUS.

O1eHKa «Xopoui0» BBHICTABIIAECTCS, €CIU CTYJEHT IOKa3all 3HaHKE Y4eOHOro Marepuala,
YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOI OTBETUTH IIOYTH IMOJIHO HA BCE 3a/IaHHBIE JOMOJHUTEIbHBIE
Y YTOYHSIONIME BOMPOChl. CTYyIEHT JEMOHCTPUPYET 3HAHUSI TEOPETUUYECKOTO U MPAKTUUYECKOTO
MaTepuaia 1mo TeMe padoThl, JOMycKas He3HAYUTEIbHbIC HETOYHOCTH NP PEUICHHUH 3a1a4, UMest
HEIOJIHOE TOHUMAaHHWE MEXIUCIUIUIMHAPHBIX CBS3€H NIPH MPaBWIBHOM BBIOOpE airopurma
peLIeHUs 3a1aHUSl.

OluieHKa «y0061emeopumenbHo» BbICTABIISIETCS, €CIIU CTYICHT B IIEJIOM OCBOMJI MaTepHall
MPAKTUIECKON PabOTHI, OTBETUJI HE HA BCE YTOUHSIONIUE U JIOMOJHUTEIbHBIC BOMTPOCHL. CTYIEeHT
3aTpyAHSIETCS C MPaBUJIbHOW OLEHKOW MPEJJIOKEHHOM 3aJaud, JaéT HEMOJHBIA OTBET,
TpeOYIOIMI HABOJALIMX BOIMPOCOB IMPENOAaBaTelis, BHIOOP aJropuTMa pEIICHUs 3aJa4uu
BO3MO’KEH ITPH HABOJSIIMX BOMPOCAX MPEIoaBaTesl.

OueHka «Hey0osemeopumenvHo» BBICTABISICTCS CTYJIEHTY, €CIM OH HMEET
CYIIIECTBEHHBIE TTPOOEIbI B 3HAHUSX OCHOBHOT'O Y4E€OHOI0 MaTepuaia, KOTOPbI MOJHOCTHIO HE
PACKpBUI COJEpkKAHUE BONPOCOB, HE CMOI OTBETHTh HA YTOUHSIOIIME W JONOJHUTEIbHBIE
Bonpockl. CTyneHT AaéT HEBEpPHYIO OICHKY CHUTYyallMH, HEMPaBHILHO BBIOMpPAET aJTOPUTM
JEeUCTBHI.

Kpurepun oueHnBanus pe3yibTaToB ObICTPOro MMCbMEHHOI0 ONPOCa («OJIHI-0IIPOCH):
KaxxnoMy CTyIeHTY BBIIAE€TCS CBOM COOCTBEHHBIN, y3KO CHOPMYIMPOBAHHEIN BOIPOC.
OtBer noKeH OBITh YETKUM M KpPaTKUM, COJEPKallMM BCE OCHOBHBIE XapaKTEPUCTHKU
OTMHUCBHIBAEMOTO TIOHSITHS, THCTUTYTA, KATETOPUH.
IIxana oneHUBaAHUA:
«Omauyno» - BOMPOC PACKPBIT TOJHOCTHIO, TOYHO OOO3HAYEHbI OCHOBHBIC TIOHSTHS U
XapaKTEPUCTUKHU T10 TEME.
«Xopout0» - BOTIPOC PACKPHIT, OJTHAKO HET MOJIHOTO OMHCAHUS BCEX HEOOXOIMMBIX JJIEMEHTOB.
«Yo0oenemeopumenvnoy - BOpoc pacKpbIT HE MOJIHO, MPUCYTCTBYIOT IPyOble OMIMOKH, OTHAKO
€CTh HEKOTOPOE MOHUMAaHNE PACKPBIBAEMBIX MTOHSITHH.
«Heyooenemeopumenvhoy - OTBET Ha BOIPOC OTCYTCTBYET WJIM B 1I€JIOM HE BEPEH.

Kputepuu oneHuBaHus pe3yjbTaTOB KOHTPOJIBHBIX PadoT

OneHka «omauyno» BHICTABISETCS, €CIM CTYIEHT BBIMOIHUI paboTy 0e3 omuboK U
HEJIOYETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UYETa.

OrneHka «xopoutoy, eclny CTYACHT BBITIOIHUI pabOTy MOJHOCTHIO, HO JOMYCTUI B HEl He
OoJiee 0THOM HErpyOOii OITMOKM U OJTHOTO HEJI0ueTa, Wik He 0ojiee IBYX HEI0YETOB.

OneHka «yodoenemeopumenvHoy, €CIu CTYJIEHT TMPABUIBHO BBIIOJHUI HE MEHee
MOJIOBUHBI Pa0OTHI WJTH JOMYCTUI HE 0oJiee IBYX IPyOBIX OMIMOOK, MiIH HE OoJee 0OHOU rpy0oit
¥ OIHOM HerpyOoil OMMOKH ¥ OJTHOTO HEJA0YETa, UITU He OoJiee IBYX-TPEeX HErpyObIX OMUOOK, TN
OJIHOI HerpyOoil OIMOKK M TpeX HEAOYETOB, WIHM MPU OTCYTCTBUHU OIIMOOK, HO MPU HAIUYUU
YeThIPEX-TISITH HEJJOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHE (DaKTOB.

O1eHKA «HEy008/1emeopUmMenbHOY, €CITA CTYICHT JOMYCTHI YHCIIO OMIMOOK M HEIOUETOB,
MPEBOCXOIAIIEe HOPMY, IIPU KOTOPOM MOXKET OBITh BHICTABIICHA OIICHKA «3», WIIH €CITU MTPABUIIBHO
BBITIOJTHHUJI MCHEC ITOJIOBUHBI pa6OTBI.

Kpurepun onenuBanus 1ad0paTopHbix pador
«5» (OTIUYHO, 3aYTEHO): BHITTOTHEHBI BCE 3a/IaHH TA0OPATOPHOU PabOTHI, CTYICHT YETKO
1 0e3 omMrOOK OTBETUII HA BCE KOHTPOJIBHBIE BOTIPOCHI.
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«4» (XOopolo, 3a4T€HO): BBITIOJHEHBI BCE 3aJaHUs J1a0OpaTOpHOW pabOTHI; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUaHUSIMHU.

«3» (YHOBIETBOPUTEIBHO, 3a4TCHO): BBIMOJIHECHBI BCE 3aJaHMs JIA0OpaTOPHOU paboTHI ¢
3aMEUYaHHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TEHO): CTYAEHT HE BBIIOJHWI WIM BBIIOJHWI HENPAaBWIBHO 3a/aHus
1abopaTopHOit pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU UITU HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIHMIl C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BHIOUPAIOTCA C YY€TOM UX WHAMBUIYATbHBIX TICUXO()U3UYECKIX OCOOCHHOCTEH.

— [IpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
[IPEIOCTABIISAETCS JONOJHUTENBHOE BPEMs JUIsl IOATOTOBKM OTBETA Ha 3a4€Te;

— P MIPOBEJICHUU MPOLIEYPhl OLIEHUBAHUS PE3yJIbTaTOB 00yUEHUs UHBAIUJIOB U JIUIL C
OTpaHMYEHHBIMH BO3MOYKHOCTSIMU 3/10POBbsl MPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI
M UHBAJUAOB IpOLEypa OLIEHWBAHUA pE3yJIbTaTOB OOyYeHUs M0 AUCIMILIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa olneHuBaHusl pe3yabTaTOB OOYy4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbsl 1O JUCLUILIMHE (MOAYINIO) IpenycMaTpuBaeT NpPEeJOCTaBIIEHUE
uHpopManu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM HMX 3J0POBbS M BOCIPUSATHUS
uH(popMauu:

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHMHIE€HTA
oOyJaromuxcs.

5. Ilepedyenb y4eOHOM JIUTEpPaTyphl, HHPOPMANHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1 YueOHas iuTeparypa

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

2. MareMaTHueCcKoe MOJICTHPOBAHNE HKOJIOTHIECKUX IPOIECCOB PACIIPOCTPAHEHUS
3arpsA3HSIOIMX BEIECTB: yuyeOHoe mocoOue s cTyaeHToB By3oB / B. A. baGemko, A. B.
[TaBmoBa, O. M. ba6emko, O. B. EBgokumona; M-Bo oOpa3oBanus u Hayku Poc. denepanuuy;
Ky6anckwuii roc. yu-T. - Kpacnogap: [Kybanckuii rocynapctBenssliii yuusepcuret], 2009. - 138
C.

3. I'ymepoB, A.M. MaremaTuyeckoe MOJEIMPOBAHUE XMMHUKO-TEXHOJOTMYECKHX
nporeccoB [DnekTpoHHbINH pecypc]: y4ued. mocodue / A.M. I'ymepoB. — DIEKTpOH. JaH. —
Cankr-IlerepOypr: Jlanp, 2014. — 176 c. — Pexxum noctyna: https://e.lanbook.com/book/41014

4, benop IL.I. CucremHblil aHanu3 W MOJEIHMPOBAHUE OMACHBIX IIPOIIECCOB B
texHochepe [Tekcr]: yuebHOoe mocodue nnst ctyaeHToB By30B / I1. I'. benos. - M.: Axagemus,
2003. - 506 c.

S. MemOpanbl 1 MeMOpaHHbIE TeXHOJOTHH, o1 pell. A.b. SIpocnaBnesa, — M.: Hayka,
2013. - 612 c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Maremaruueckoe
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https://e.lanbook.com/book/41014

MoOJeMpoBaHie MeMOpaHHBIX MpoleccoB ¢ ucnonb3oBanueM Comsol Multiphysics: Yuebnoe
nocobue. — Kapagaesck: KUI'Y, 2012. — 182 c.

1. KoBanenko, A.B. Marematnueckoe MOAETUPOBAHUE (PUIUKO-XMMHUYECKHX
nporieccoB B cpeae Comsol Multiphysics 5.2 [DnekTpoHHbIi pecypc]: yueoHoe mocodue / A.B.
KoBanenko, A.M. Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DOnexTpoH. naH. — CaHKT-

[TerepOypr : Jlanb, 2017. — 228 ¢. — Pexkum mocryma: https://e.lanbook.com/book/93695.

5.2 Ilepuoauueckas JuTepaTypa
1. Bassl nannbix kommnanun «ct Bero» http://dlib.eastview.com
2. Onekrponnas oubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpeMeHHbIe NpodeccuoHAIbHbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHubie 0a3bl JTAHHBIX:

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

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

3. XKypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snekrponnas 6udmuorexa (HOBb) http://www.elibrary.ru/

S. [IonHOTEKCTOBBIE apXUBBl ~ BEAYIIMX  3alaJHbIX HAY4YHBIX JKYypHaJIOB Ha
Poccwuiickoii miatdopme Hayunsix sxypHanoB HOMKOH http://archive.neicon.ru

6. HarmmonaneHast aekTpoHHass OMOiIMoTeka (HOCTYI K DJIEKTPOHHOW OMOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/

7. baza manmpix CSD KeMOpHmIKCKOTo MEHTpa KpUCTALUIOTpaHUUEcKHX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

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

HNHpopmManHOHHBIE CIPABOYHbIEC CUCTEMBbI:
KoncynpranT [Intoc - cipaBodHas mpaBoBasi cucTeMa (JOCTYI 10 JIOKAJIbHOM CETH C
KOMIIBIOTEPOB OUOINOTEKH ).

Pecypcbl cBOOOAHOTO fOCTYMA:

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

2. AMepuKaHCKas maTeHTHas 0a3a qaHHbIx hitp://www.uspto.gov/patft/

3. MuHHCTEpCTBO HaykKd M BbIcHiero oOpa3zoBanus Poccuiickoit ®enepaunn
https://www.minobrnauki.gov.ru/;

4. ®enepanbusblii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;
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5. Wudopmannonnas cucrema "EnuHoe OKHO JocTyna K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

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

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

8. Crnoapu u sHnMKIONe MK http://dic.academic.ru/;

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

10. 3akononpoekT "O6 obpazoBanuu B Poccutickoii @enepanuu’. Bonpocsl 1 0TBETHI

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

CoOcTBeHHBIE 3JIEKTPOHHBbIE OOpa3oBaTe/ibHble W HH(OPMAIMOHHBIE PeCypChl

KyoI'y:

1. DNEeKTPOHHBINA KaTajor Hayunoi OMOIMOTEKH KyoI'y
http://megapro.kubsu.ru/MegaPro/\Web

2. DneKTpoHHas ounbanoTeka TPYZIOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

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

4. baza y4eOHBIX TUIAHOB, Y4eOHO-METOIWYECKUX KOMILJICKCOB, IMyOIMKAIUH H
koH(pepenmmii http://infoneeds.kubsu.ru/

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

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

7. DJEeKTPOHHBIE 00pa30oBaTeIbHBIC PeCcypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM H

TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 Metoguyeckue ykazaHusi Uil 00y4al0IMXCs 110 OCBOCHUIO THCHUIIIUHBI (MOLYJIs1)

VYcnemHoe OCBOEHHME AUCHUIUIMHBL MPEANOJaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYJIEHTa ITyTEeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OO0umue pekomenxanun

N3yuenne AUCIUIUIMHBI CIeAyeT HAaYMHAThH C MPOpadOTKU paboueit mporpaMmbl, 0co00e
BHUMaHUE, YAEISIS LENsIM U 3a7a4aM, CTPYKTYpe U COIEPKAHUIO Kypca.

Pabota ¢ KOHCTIEKTOM JIEKIUH.

[IpocMoTpuTE KOHCIEKT Cpa3y MOCIe 3aHATUN, OTMEThTE MaTepual KOHCIEKTa JIEKIUH,
KOTOPBI BBI3BIBACT 3aTPyJHEHHS sl TOHUMaHus. [lombiTaliTech HaWTH OTBETHl HA
3aTpyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIyeMYI0 TUuTeparypy. Eciu camocTosTensHO He
yAQJIOCh pa3o0paTbcsi B Marepuaie, cPopMyIHpyHTe BOMPOCH W OOpaTUTECh 3a MOMOIIBIO K
MpenoAaBaTeNio Ha KOHCYIbTAlMM WM ONMuxkaiiied nexuuu. PerynspHo oTBoauTe BpeMs s
MOBTOPEHHSI TIPOWUJEHHOTO MaTepHuayia, MPOBEPsisi CBOM 3HAHUS, YMEHHUS W HaBBIKH IO
KOHTPOJIBHBIM BOITPOCAM.

Jlexuuu SIBISIFOTCS OJTHUM W3 OCHOBHBIX METOJIOB OOYUEHHMsI MO JUCIHIUIMHE, KOTOPHIE
JIOJKHBI peIlaTh CIEAYIONINE 3a/1a4Uu:

- M3JI0KUTh BAXXHEHMIIMI MaTepual IMporpamMmbl Kypca, OCBEHIAIOIINNA OCHOBHBIE
MOMEHTHI;

- pPa3BUTh y CTYACHTOB MOTPEOHOCTh K CaMOCTOSITENLHON paboTe Haa yuyeOHOU H
Hay4YHOU JTUTEPATYPOU.

C 1enpr0 KOHTPOJTSI ¥ TTIOATOTOBKU CTYJEHTOB K M3YYSHUIO HOBOM TEMbI BHAYAJIC KaXIOU
nabopaTopHOl paboThI MpemnojaBaTeieM MPOBOAUTCS WHIUBUAYATbHBIA WM (DPOHTATHHBIN
YCTHBIM OMPOC TI0 BBIMIOJIHEHHBIM 3aJaHUsIM TPEabIAyIe Tembl. Kputepuw oOrneHkud: —
MPAaBUJILHOCTH OTBETA MO COJACPKAHUIO 3a7aHus (YIUTHIBACTCS KOJMYECTBO U XapaKTep OMIMOOK
IIpU OTBETE);

— MOJIHOTA ¥ TNIyOuMHA OTBeTa (YYUTHIBAETCSI KOJUYECTBO YCBOCHHBIX (JAKTOB, OHATUN U
T.1L.);
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— CO3HATEIBHOCTh OTBETAa (YUUTHIBACTCS TOHUMAHUE H3JIaraeMoro MaTepuaa);

— JIOTHMKa W3JIOXKEHHS Marepuana (YYUTHIBACTCS YMEHHE CTPOUTH IEJIOCTHBIMH,
MI0CJIEIOBATENbHBIN paccKas, TpaMOTHO MOJIb30BATHCS CIIEHUAIBHON TEPMUHOIOTHEH);

— PalMOHAJIBHOCTh HCIIOJIb30BAHHBIX TPUEMOB M CIIOCOOOB PEIICHHUS MOCTaBICHHOW
yueOHOI 3a1a4n (YUUTHIBACTCSI yMEHHE HCIIOIB30BaTh HanboJIee MporpeccuBHbIe U 3(ppeKTUBHbIE
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTh H 3()PEKTUBHOCTH WCIIOJIB30BAHUS HATNISAIHBIX MOCOOWHA W
TEXHUYECKHUX CPEJCTB MPU OTBETE (YUUTHIBACTCS IPAMOTHO U C TOJIB30M MPUMEHSITh HATJISTHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT IPU YCTHOM OTBETE);

— HCIIOJIb30BaHME JIOTIOJHUTEIBHOTO MaTepualia (00s3aTebHOE YCIOBHE);

— paIMOHAIBHOCTh MCIOJIB30BAHUSI BPEMEHH, OTBEIEHHOIO Ha 3afaHue (He omolpsercs
3aTSTHYTOCTh BBIMIOJIHEHUS 3aJlaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YYCTOM HWHJWBUIYAIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIi OTBET CTyIEHTa MIOJDKEH MPEJICTABIATh COOOH CBSI3aHHOE, JIOTHYECKU
MOCJIEI0BATEIbHOE COOOIICHWE Ha 3aJaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHE MPHUMEHSTh
OIpEICIICHUS, PaBHJIa B KOHKPETHBIX CIIydasX.

MeToanyeckue peKoOMeHIAIMM JJIsl MOATOTOBKH K KOHTPOJIbHBIM Pa00TaM U HAITHCAHUS
KOHTPOJIbHBIX padoT

[Ipy moAroTroBKke K KOHTPOJILHOH pPaboTe M HTOrOBOMY TECTUPOBAHUIO HEOOXOAMMO
BHUMATEJIPHO TIPOYHMTATh COCTABJICHHBIC paHEe KOHCICKTHI JICKIMHA, TPOCMOTPETH MOPSIOK
BBITMIOJTHEHHS J1TA0OPATOPHBIX pabOT M OCHOBHBIC TOJY4YEHHBIE B XOJ€ JIaDOpaTOPHBIX padoT
BBIBOAbI. OTBETUTHh HA KOHTPOJBbHBIE BOIMPOCH. CBEPUTH CIUCOK BOMPOCOB C HMEIOIICHCS
uHpopmanueit. Henocraromytro wuuHdopmanuio HEOOXOAMMO HaWTH B ydeOHHKAX (y4eOHBIX
oCOOMSIX) WK B IPYTUX UCTOYHHUKAX HH(POPMAITUH.

KoHnTtposbHas paboTa mpoBOAWTCS B TUCBMEHHOU (hopMme.

KontponbHabie paboThl OOBIYHO COJEPKAT HECKOJIBKO BOMPOCOB M HUMEIOT HECKOJIBKO
BapuaHTtoB. CTyneHT nuO0 cam BBIOMpAaeT OAMH U3 MPEIJIOKEHHBIX BAapUAHTOB, JHOO
MPeroaBaTelb 3aKPEIUIICT 32 KK/IBIM CTYICHTOM OTIPE/ICIICHHBIN BapHUaHT.

MeTtoanyeckue peKOMeHAANHU A/l NOATOTOBKH K OBICTPOMY NIMCbMEHHOMY ONPOCY
«0JMI-0mpoCy» M NMPOBeeHNs ObICTPOro MUCHLMEHHOI0 ONPOca «OJINI-0NPOCcay

BhICTpBIit TUCBMEHHBIN ONPOC «OJIMI-OMPOCY» CIOCOOCTBYET PA3BUTHUIO MBICIUTENHEHOTO
npoliecca, pa3sBUTHIO CIOCOOHOCTH K CUCTEMHOMY MBIIIIJIEHUIO U aHAJIN3Y, & TAK)KE 3aKPEIICHUIO
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 BblIaeTcsi cBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OTBeT JOJIDKCH OLITh YETKUM U KpaTKuM, COACPKAIIHUM BCE OCHOBHBIC XapaKTCPHUCTHUKU
OIIUCBHIBAEMOT'O TIOHATHS.

MeTtoauyeckue peKkoMeHAAlMHU 1Jisl IPOBe/IeHUs 3a4eTa

CryneHTbl 00s3aHBI ClIaTh 3a4eT B COOTBETCTBUHU C pACIUCAHUEM M y4EOHBIM IIAHOM.
3ayeT No JUCLUIUIMHE IpecieAyeT LeNb OLIEHUTh paboTy CTyAeHTa 3a Kypc, MOJIy4eHue
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PAa3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOpETECHHE
HABBIKOB CaMOCTOSITEIbHONW pabOThl, yMEHHE MPUMEHSATh MOJIYYEHHbIE 3HAHUS ISl pelIeHus
NPaKTUYECKHX 3a/1a4.

@dopma mpoBeleHUs 3adeTa: YCTHO WIM IUCHbMEHHO YCTaHABIMBAETCS pELICHUEM
kadeapsl. Pe3ynbraT caaum 3aueta 3aHOCUTHCS MPETOAaBaTeNIeM B 9K3aMEHALIMOHHYIO BEZIOMOCTh
Y 324ETHYIO KHUXKKY.
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B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOXKHOCTAMU
30pOBbs OOJIBIIIOE 3HAUYECHHEC HMECT WHAWBHAyalbHas ydeOHass pabora (KOHCYIbTAIUU) —
JIOTIOJTHUTEIILHOE Pa3bsiICHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJBTAllMM 10 TPEIMETY SBIISIIOTCS BaXHBIM  (DAKTOPOM,
CHOCO6CTByIOH_[I/IM HHIUBUAYaJIU3allun OGy‘-ICHI/I}I N YCTAHOBJICHUIO BOCIIUTATCIIbHOTI'O KOHTAKTa
MEXIy IMpernojaBaTesieM W OOyJYaroIUMCS HMHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTAMHU 3J0POBbA.

JlaGopaTopHasi pa6oTa BBINOIHACTCS CTYJACHTOM B COCTAaBE TPYIIIBI, MOATPYIIIBI WA
WHIUWBUYAJIIBbHO. Bce BbeMMuUCIEHUS KelaTEIbLHO NpoBOAWUTL BO BpPCMA 3aHATHA. HpI/I
HEIOCTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJIHATH B YaChl CAMOCTOSATEIBHOM paboThI ¢
00s13aTeNbHBIM TIPEJICTABICHHEM PE3yIbTAaTOB MPEMOAABATEII0 Ha MOCISAYIOMUX 3aHITHIX WU
KOHCYJIbTaIIHSIX.

Odopmiienre paboT JOHKHO MPOBOIUTHCS MOCIIE OKOHYaHHS paboThl B ayautopuu. s
MOJrOTOBKH K 3alIUTE OTYETa CIEAYET MPOaHATU3UPOBATh PE3YIbTAaThl, 0000IIUTH PE3yNIbTaThI
I/ICCJ'IeI[OBaHI/If/'I B B /1€ BBIBOJOB I10 pa60Te, MOATOTOBUTBH OTBETHI HA BOIIPOCHI. ITocie 3aBCPILICHUA
BBINOJIHEHUS JTAOOPATOPHBIX PA0OT MPOU3BOUTCS UX 3aIIIHUTA.

7 MaTepuajibHO-TeXHUYECKOe o0ecnedeHue 1o JUCHUIINHE (MOYJII0)

HaunmMeHoBaHMe crienmManbHbBIX
MHOMEILEHUH

OCHAaIIEHHOCTH CIIEMHUAIBHBIX
OMEIEHU

HepequL JIJMIOCH3MOHHOI'O
NporpaMMHOTO obOecreueHus

VuebOHble ayIUTOpHU IS
MIPOBEACHUS 3aHATHH JCKIIMOHHOTO
THIIA

Meobenb: yauebHas mebenb
TexHUYeCKUe CpelCcTBa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

(ayn. 10la, r. Kpachomap, yim. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebOHbie ayJIUTOPHU st | Mebens: yaeOHast Mebenb Microsoft Windows
npoBeeHuUsI TabopaTopHbIX paboT. | TexHHYecKue CpencTBa 00yUeHuUS: 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,

YKOMITIJICKTOBAHHBIC CHCHHaJIHSI/IPOBaHHOfI MC6€J’II>IO, OCHAIlICHHBIC KOMHBIOTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IMOAKIIOYCHHUA K CCTH ((I/IHTepHCT» U obecreueHHueM AO0CTYIIa B 3JICKTPOHHYIO

WH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HanmeHoBaHHe NOMEIICHMI 115
CaMOCTOSATENFHON pabOTHI

OcHaIeHHOCTh IOMEIIEHUH 115
CaMOCTOSTENIFHON paboTHI

[lepeueHb AMIIEH3MOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHs

3an HayuHoii OMOIHOTEKN)

MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O06opyoBaHue: KOMIIBIOTEPHAS TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHUKAIMOHHOH ceTr «HTEepHET» U
JOCTYIIOM B JNEKTPOHHYIO
nHPOPMANOHHO-00Pa30BaTEIFHYIO
cpeny oOpa3oBaTeNbHOW OpraHU3aluy,
BeO-KaMepsl, KOMMYHHMKaIlHOHHOE
obopynoBanue, obecreunBaroniee
JOCTYIl K CETH HHTEpPHET (IIPOBOTHOE
COe/IMHEHHE u GectipoBotHOE
coenuHeHue 1o Texnoaorun Wi-Fi)

oOyyaromuxcs o0yJaromuxcs
ITomemenne s camocToaTenbHOU | Mebenb: yueOHas mebernn WinSvrDCCore ALNG
paboTsl o0yuaroruxcs (uutanbHbiii | Komriekt cnenuanusuposannoi | LICSAPK MVL 2Lic CoreLic

EES
Microsoft Office Professional
Plus

KoncynprantIlioc

[Homemienue i caMOCTOATEILHON
pabotel oOyuarommxcest (ayn. 329c,
401c, I. Kpacnonap, YL
Crasponosbckas, 149)

Meb6enb: yueOHast MeOenb

Kommiekr Crieuuanu3upoOBaHHOM
MeOeIH: KOMIIBIOTEPHBIE CTOJBI
O0opynoBaHue: KOMIBIOTEPHAsI TEXHUKA
C TMOJKIIOYEHUEM K HH()OPMAIMOHHO-
KOMMYHHUKaIIMOHHOM ceTH «HTepHeT» u
JIOCTYTIOM B SJIEKTPOHHYIO

Microsoft Office Professional
Plus

Microsoft Windows
CHGL[I/IaJ'II/BI/IpOBaHHOC
IporpaMMHOC O6GCH€‘16HI/I6
cepun «OKOJIOI» (YIIP3A
«QKOJIOT'», ITIB-OKOJIOT,
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nH(pOpMaMOHHO-00pa30BaTEIbHYIO
cpeny 00pa30BaTENbHON OpraHMU3alNH,

BeO-KaMepbl, KOMMYHHKaIlHOHHOE
obopynoBaHue, obecrieunBaromniee
JIOCTYIl K CETH HHTEepHEeT (IPOBOAHOE
COEIMHEHNE u OecripoBoTHOE

coenuHenne 1o texuoaorud Wi-Fi)

MHBEHTAPU3AINA,
MAT'CTPAJIB-TOPO/],

ATII-DKOJIOT, HJIC-

DKOJION)
Fenix Server Academy
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