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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ileab ocBOeHUSI AUCHHMIIIMHBI ()OPMUPOBAHKE Y CTYAECHTOB 3HAHUM O MAaTEMaTHYECKUX
METOJ[aX MCCIIEOBaHHsA (PU3MKO-XMMUYECKHX TPOIECCOB, OCBOCHHME HEKOTOPBIX OCHOBHBIX
HOAXO/I0B K MOZEIMPOBAHUIO U MTOJY4YE€HHE HABBIKOB PEIICHUs 331a4 IPOrHO3UPOBAHMS MOJOOHBIX
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 TOU HIIU
WHOW 00JIaCTH HAYKHU.

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

3. OOy4uTh HEKOTOPHIM OCHOBHBIM IOJIXOAaM K MOJICTTMPOBAHUIO M IPUBUTH HABBIKH
peleHus 3aa4 10 IPOrHO3UPOBAHUIO (PU3UKO-XUMHUYECKUX IIPOLIECCOB.
4. [IpuBUTH NpaKTHUECKUE HABBIKU PAOOTHI C KOMIBIOTEPHBIMU IIPOrpaMMaMU ISl

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

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

Huctunnuaa «CHCTEeMHBIM aHaJIM3 M MOJEIUPOBAHHUE IMPOIECCOB B TexXHOChepe»
OTHOCHTCSI K JUCHUIUIMHAM TI0 BBIOOPY YacTd, (OPMHPYEMOW Y4acCTHHKAMH 0Opa30BaTEIbHBIX
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.

W3yueHunto TUCHMIIIMHBI JIOJDKHO HPEIIECTBOBATh M3YyYEHHE TAKUX JUCLMIUIMH, Kak
«Teopwust roperns U B3pbiBa» U «CUCTEMBI 3aUTHI TUApPocheps! U TuTocdepsl». Jucuuminna
SBJISICTCA TpPENUIECTBYIOIEH MpPU M3Y4YeHUH IUCLHUIUIMH: «Pecypco- u 3HeprocOeperaromye
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 MHQOPMAIUH M COBPEMEHHBbIE CPEACTBA BBIYHCIUTENHLHONW TEXHHUKHM W WH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTMH JIJIs MATEMATHYECKOT0 MOJETMPOBAHNS MPOIECCOB B TeXHOC(epe

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 AJI OTIMCAHUSA (bPIBI/IKO'XI/IMI/I‘{eCKI/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 IIpo1ECCOB B
TexHochepe

YMeeT  OCYIIECTBISThH NOMCK M HCIOJIb30BaTh
npodeccruoHabHOE TPOrpaMMHOE obecriedeHne s 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, HCIIOJIb30BaTh OCHOBHBIE BBIPaXKarolye
ypaBHEHHsS  JUII ~ MaTeMaTHYeCKOrO0  MOJIEMPOBAHMS
pa3InuHBIX (PU3NKO-XMMHYECKHUX IPOLECCOB Ul PELICHUS
npo(hecCHOHATBHBIX 3ajad, MIPOEKTHPOBATh
MaTeMaTHISCKYIO MOJICIb

Brnanmeer, BHempseT u pa3pabaTeiBacT Mpo¢eCCHOHATIHHOE
IporpaMMHOE ofecrieueHue mius cbopa, oO0pabOTKH U
nepenayd  MHGOPMAIMM M COBPEMEHHBIE  CPEACTBA
BBIYHCIIUTEIBHON TEXHUKH u UH(POPMALUOHHO-
KOMMYHHKAlIMOHHBIC TEXHOJOTHU IJIsi MaTeMaTHYeCKOro
MOJISIMPOBAHMSI  IPOLIECCOB B TeXHOC(epe, BiIaaeeT
OCHOBHBIMHM TIO/IXOIaMH K MOJEIMPOBAHUIO  (U3UKO-
XMMHUYECKHX TIPOLIECCOB ISl PELICHHs MPAKTHUECKHUX 3a1a4
B  Hay4YHO-UCCJIENOBATEIbCKOH M  NpogecCHOHATBHON
JICATEIbHOCTH, HABBIKAMHM  CO3JIaHUSl ~MaTeMaTHYECKUX
MO}IeHeﬁ, peuieHusA MaTeMaTU4YCCKUX 3anaad, METodaMu
MOCTPOCHHUS MAaTeMaTHYECKHX 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 JAMCUUILIMHBI COCTaBisieT 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
CamocToATeNnbHOE H3y4YeHHE pa3feNioB, CAMOIOATOTOBKa (IpopaboTka 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 MIPOLIECCOB MEPEHOCA C TOMOIIBIO W3BECTHBIX 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, MaTeMaTH4eckoe MoienupoBanue, |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 PeIleHHMs 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 ypaBaHeHuit 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 nponeccoB |OCBOCHHE MPOTPaMMHBIX IPOITYKTOB: JIP
MIEPEHOCA C ITIOMOILBIO «MuxkporereporeHHas Moenb» u «An/{uam». [IpoBenenue
M3BECTHBIX MPOTPAMMHBIX  [PAacdeTOB 3JIEKTPONPOBOJHOCTH, KO3 dHIHEHTA
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 o6yquI/Ie,

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

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MMP0EKTOB)
KypcoBbie paboTsl HE TPETYCMOTPEHBI YIEOHBIM IIAHOM.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOI0 O0ecneYeHus AJIs1 CAMOCTOATEIbHOH padoThl
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. ®u3uko-xuMIdecKue mporeccs B TexHochepe: yaeOHUK st

2  |CamocTosTembHOE crynenros By3oB / K. U. Tpudonos, B. A. lesucuios. - M.: UHOPA-M: ®OPYM,
W3yUYCHHE Pa3IeNioB, 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 OpTaHU3aIlH ayJUTOPHONW U BHEAYAUTOPHOMH
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. — Kpacuogap: Ky6auckuit

JIFOTOBKA K

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

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaromUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHMUYEHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOT O TOKYMEHTA.

JInst AL ¢ HapyIeHUsIMM 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 KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaronuxcs.




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

B Xozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIB30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaTOpHble 3aHATUSA, NpoOiieMHOe oOyueHwue,
MOJyJbHAss TEXHOJIOTHS, MOJATOTOBKA NMUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSATEIbHAS
paboTa CTy/IEHTOB.

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

WudopmanvoHHble  TEXHOJOTHM, TPHUMEHSEMbIE TIPH U3YYCHHH JAUCHUIUIAHBL:
UCMOJIb30BaHUE  HMH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH()OPMALMOHHO-
TEJICKOMMYHUKAILIMOHHOMU ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JAUCLHUILTUHBI
— JUIsl JMIl C OrpPaHMYEHHBIMH BO3MOYKHOCTSMHU 3J0POBbsl IPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAllMM C NCIIOJIB30BAHUEM DIEKTPOHHOM IOYTHI.

B Xozme wu3ydeHHs JUCHUIUIMHBI TPEAYCMOTPEHO HCIIOJIb30BAHME  CIIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUH: JIEKIMH, J1a0OpaTOpHble 3aHATUS, NpoOiieMHOe oOyueHwue,
MOJyJIbHAs TEXHOJIOTHS, MOJATOTOBKA NMHUCHMEHHBIX AHAJUTUYECKHX PaOOT, CaMOCTOSTEIbHAS
paboTa CTy/IEHTOB.

KoMmeTeHTHOCTHBIM MOAXO0J B paMKax IpEenojJaBaHusl IAUCLMILIMHBL pealu3yeTcsl B
UCIOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
MO3rOBOIO IITypMa, pa3dopa KOHKpPETHBIX CUTYyallUd, aHajau3a I[eJaroruuyeckux 3ajaad,
[e1aroryeckoro 3KCIepruMenTa, HHBIX (OpPM) B COUETAaHUU C BHEAYTUTOPHOH paboToM.

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

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTHH, IPUMEHIEMbIE IPH U3YYEHUU AUCHUIUINHBI
— JUIsl JMIl C OrpPaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbsl NPEIyCMOTPEHAa OpraHu3alus
KOHCYJIbTAIMM C NUCIOJIb30BAaHNUEM DJIEKTPOHHOMN MOYTBHI.

s popmupoBaHus NpopecCHOHANbHBIX KOMIIETEHIIMH B IPOLECCE OCBOEHMS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUsS MPO(ECCHOHATBHO-PAa3BUBAIOIIETO 00YUYEHNUs, IPeAyCMaTPHBAIOILAs
HE TOJBKO I[epeAady TEeOpeTHYecKoro Marepuajna, HO M CTUMYJIHPOBaHHE U pPa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JAEHCTBUM CTYJIEHTOB (Ha OCHOBE MCHXOJOTO-MEAarorunueckon
TEOPUH MO3TAIHOT0 (OPMUPOBAHUS YMCTBEHHBIX AEUCTBUI). AKTUBHU3AIMU U UHTEHCU(UKALIUN
MIO3HABATENBHOIO Ipollecca CIIOCOOCTBYIOT MCIIOJIb30BAaHME MEIarorMyeckoil 3BPUCTHUKH,
MOJIEJMPOBAaHUE MPOOJEMHBIX CUTYalluH, MyJIbTUMEINNHBIE IPE3EHTALlMH B JIEKIIMOHHOM KypCe.
B pamkax 11a0OpaTOpHBIX 3aHATHH NPUMEHSIOTCS METOJbl MPOEKTHOTO  OOy4YeHHMs,
MCCJIEIOBATEILCKUE METObl, TPEHUHTOBbIE ()OPMBI, METOJ] KOHKPETHBIX CHUTYyallUui, UTPOBbIE
TEXHOJIOTHH. B mporniecce caMoCTOSITENBHOM AESATENIBHOCTH CTYACHTHI OCBaUBAIOT M AHAIIM3UPYIOT
NepeoBON MeAarornyeckuil OMbIT, UCIOIb3Ys MMEIOLIYIOCS JINTEpATypy U HMH(OPMAalOHHbIE
TEXHOJIOTUH, BBICTYMAIOT C MPE3EHTAlMAMU Mepell YYalluMHCs, BeIyT NpOoQOpHEeHTAIMOHHYIO
paboTy, HAKAIIUBAIOT MOPTHOIHO Pa3padOTOK.

4 OueHOYHBIE CPEACTBA VIS TEKYIIero KOHTPOJISI YCIIeBAeMOCTH W MPOMEKYTOYHOM
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 JUIS NMPOBEACHUS TEKYLIEro
KOHTPOJIsl B (hopMe TeCTOBBIX 3aJaHUM, NOKJIAJa-TPe3eHTAllMK 1O MPOOJIEMHBIM BOIPOCAM,



Pa3HOYPOBHEBBIX 3aJaHUM,

pOJIEBOM  UIPHI,

arrecTanuu B popme BOIIPOCOB U 33/JaHUM K 3aUeTy.

CUTYallMOHHBIX 33Ja4 W NPOMEXKYTOYHOM

CprKTypa OLCHOYHBLIX CPEACTB JI TeRymei/i H l'[pOMe)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 npodeccnoHabHOE 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 MPO(EeCCHOHAIBHOE
TEXHOJIOTHH IS mporpaMMHOe oOecreueHue st coopa,
MATEMATHYECKORO 00paboTKH ¥ mepenadu HHQOpMAIIHH,
MOJEHPOBAHHS U COBPEMCHHBIE CPE/ICTBa
HpOLIEccoB B TexHOChepe | BPIHCIUTENLHON TEXHHKY 1
MH()OpMaIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJIsl MAaTEMaTHIeCKOTO
MOJIETTMPOBAHMUS TPOIIECCOB B
TexHochepe
Brnaneer 0oCHOBHBIMU MTOIXOJIaMH 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 MOJIeNIe 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, | «OJHUI-ompocay, 5
IIPOrpaMMHOE 00paboTku 1 nepenayu nHGopMauuy,




obecrieuenue Juist cOopa, | ¥ COBPEMEHHBIE CPEICTBA naboparopHas
00paboTKH ¥ TIepeadn BBIYHUCITUTEILHON TEXHUKH 1 pabora
nHpopmanuu n nH(pOpMaIMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJIsI MAaTEMaTHIEeCKOTO
BBIYHCIIATETLHON MOJICTIMPOBAaHNS, OCHOBHBIE
TEXHHUKH U MPOTPaMMHBIE CPEJCTBA Ul ONMCAHHS
HHPOPMALNOHHO- (hM3UKO-XMMHYECKIX IIPOILIECCOB B
KOMMYHUKaIOHHbIE TexXHOC(epe, pa3InIHble HCTOUHUKH
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
BBIYHMCIIUTEIHHON TEXHUKU U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJISl MATEMaTH4eCKOTO
MOJIETTMPOBAHMS 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 CPENICTBA JJIsl 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
pelIeHHs MPaKTUIECKUX 3371249 B
HAYYHO-HCCIIEIOBATEIILCKON U
poQeCCUOHANBHON NeSITeIbHOCTH,
HaBBIKAMU CO3JJAaHHST MAaTEMaTHYECKUX
MOJIeJIeH, PeIICHHS MAaTEeMaTHIECKUX
3aJa4, METOJJaMH MTOCTPOCHHS
MAaTEMAaTHYCCKUX MO}leHeﬁ THUIIOBBIX
3a/1a4 B 00J1aCTH (DU3UKO-XUMHIECKHUX
MIPOIIECCOB B TeXHOC(hepe

HIIK-3.1. Ucnomb3yeT
po¢ecCHOHATBHOE
IPOrpaMMHOE

3Haet nmpodeccuoHaIbHOE
porpaMMHOe obecrieueHne aist coopa,
00paboTKH U nepenadn HHQOpPMaIHH,

Pemenue 3amay,
KOJUIOKBHYM,

Bormpoc Ha 3auere
16-25




obecrieuenue Juis cOopa,
00paboTKH ¥ TIepeadn
nHpOpPMALNN 1
COBPEMEHHBIC CPE/ICTBA
BBIYHMCIIUTENILHOMN
TEXHUKHU U
HHPOPMALNOHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro
MOJICTTMPOBAHHMS
MIpOLIECCOB B TeXHOChepe

U COBPEMEHHBIE CPEJICTBA
BBIYHCIINTEIIBHON TEXHUKHU H
nH(pOpMaIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJIsI MAaTEMaTHIEeCKOTO
MOJICTIMPOBAaHNS, OCHOBHBIE
MPOTPaMMHBIE CPEJCTBA Ul ONMCAHHS
(PU3UKO-XMMHUYECKHUX TPOIIECCOB B
TexXHOC(epe, pa3InIHble HCTOUHUKH
nH(opManuK A1 peLeHus 3a1ad B
obnacTu MOIeTMpOBaHUs (PUUKO-
XHMHYECKHX MPOLIECCOB B TeXHOChepe

YMeeT oCymecTBIATh IOUCK 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 MOJCIIUPOBAHUSA
Ppa3IMYHbIX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX
IPOLIECCOB AJIs PEIICHUS
npodeccroHabHBIX 337134,
MPOEKTUPOBATH MAaTEMaTHUECKYIO
MOJEIb

Brnaneer, BHenpsieT u pa3padbaTbiBaeT
npodeccroHanbHOE MPOrPaMMHOE
obecrieuenue aist coopa, 06paboTKH U
nepenavu HHGOPMAIUHU U
COBpPEMEHHBIE CPECTBA
BBIYHMCIIUTEILHON TEXHUKH U
nH(pOpMaMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTH4eCKOTO
MO/IETIMPOBAHMS TPOIIECCOB B
TexHOocdepe, Bi1aieeT OCHOBHBIMU
MOAXO0AaMH K MOJIETTMPOBAHHIO
(hM3UKO-XUMHYECKHX IPOLIECCOB IS
peuICHUA MpakKTUYCCKUX 3a71a4 B
Hay4HO-UCCIIEJOBATEIbCKON 1
npodeccnoHanbHOM JesITeIbHOCTH,
HaBbIKaMH CO31aHUA MATEMATUYCCKUX
MOJIeNeH, pelIeHus MaTeMaTHUYEeCKUX
3aj1a4, METOJJaMH ITOCTPOEHHS
MaTeMaTHYECKUX MOJIeNIeH THIIOBBIX
3a7a4 B 001acTi (PU3NKO-XUMHUIECKUX
MPOLIECCOB B TEXHOC(hepe

naboparopHas
pabora
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TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHbIE MATEePHAJIbl, HeO0X0AMMBIE /151 OLEHKH

3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

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

Bomnpoce! 1u1s 3a1uThI JIAa00PaATOPHBIX padoT

Bonpocek! 1151 «0uu-onpoca» no reme «MaremaTrudeckoe MoOJAeJMPOBAHHE KAK METOJ
HAYYHOT'0 HCCJIeI0OBAHUS)

1. Kak knaccuduuupyrorcst pu3nko-XxMMHYECKHE CUCTEMBI M ITPOLIECCHI IepeHoca?
2. UYeM 0TIINYAOTCS MAKPOCKOIIMYECKUI U MUKPOCKOIIMUYECKUN MEXaHU3MBbI IIepeHoca?
3. Kaxue ocHOBHBIE 3aKOHBI COXPAaHEHUS CYIIECTBYIOT?
4. Kakue ypaBHEHHUsI OTHOCATCS K YpaBHEHUSM OayiaHca?
5. Yro onuchIBalOT ypaBHEHMsI OajlaHCa Macchl M OajlaHca KOJIMYecTBa BelecTBa?
6. B uem 0coOeHHOCTh ypaBHEHHSI OaTaHCca KOJIMUYECTBA IBHIKEHUS?
Bonpocs! 14151 yctHoro onpoca no reme «HepaBHoBecHasi TepMOIMHAMHKA. Y paBHEHUs
Omnsarepa u Kegem-Kauaabckoroy»
1. W3 xakux ypaBHEHUI U IPEIOI0KEHUH BbITeKaeT ypaBHeHue Hepuera-ITnanka?
2. Kak BBIpa3uTh IUIOTHOCTH IIOTOKA HOHOB 4Ye€pe3 TIPAAMEHT DJIEKTPOXMMHUYECKOIO
noreHuuana’?
3. B yem 3akiroyaercs yclioBUE paBHOBECUS?
4. Kakwue cymectBytoT ocHOBHBIE eMeHThl THIT?
S. Yro u3 cebds npeacrasiser ypaBHeHus OH3arepa?
6. KakoBa ¢QopmynupoBka © (QHU3MUECKHH CMBICI TOTOKOB, JBIKYIIUX CHI U

koaduimeHToB neperoca B ypasHeHun Kegem-Kauanbckoro?

Bomnpocsl 1u1s «0auu-onpoca» no treMe «BbIBoj JIMHEHBIX 3aKOHOB U3 YPaBHEHUil
Omn3sarepa u Kexnem-Kauaabckoro»

1. Kaxum 00pa3zom BO3MOKHO OCYIIIECTBUTD BBIBO JINHEWHBIX 3aKOHOB nepeHoca ®uka, Oma
u Jlapcu u3 ypasHenust Kenem-Kauansckoro?

2. B uem ocHoBHas uaest GapoMeMOpaHHBIX MPOIIECCOB?

3. Kakue ypaBHeHusI nepeHoca BeITeKatoT U3 ypaBHeHU Kenem-Kauansckoro?

4. Kak 3Byunt 3akon ®@uka?

5. Kak 3Byunt 3akoH Oma?

6. Kak 3Byunt 3akoH @ypbe?

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

3aoaua 1. Tennoobmen

UYenosek oxazancs 3a Ooprom cynHa t(B)=14 °C. Haiimure, Ha CKOJBKO T'paaycoB
noHusurcs t° ero tena 3a 10 MuH, eciiu 3HepreTUKa AbIXaHUs BO3pacTET B 3,5 pasa, IpHU 3TOM B
HOPMaJIbHOM COCTOSIHUM CKOPOCTH NpeBpallieHus sHepruu 72 xkan/gac. [Ipunsate kosddunrent
terutonpoBogHocty 0=0,06 kJx/(M"2-K-c); Temnoemkocts Tena: C=0,86 kkan/(kr-K), miomanp
noBepxHocTH Tena 1,8 M2 Macca tena 70 Kr.

3aoaua 2. Bvigedenue npodykmog memaooauzma

PabGory moyek OLIEHMBAIOT MO KOHIIEHTpallMM KpeaTMHUMHa B KpoBu. Hopmanbhas
KOHIIEHTpalusi KpeaTuHuHa B KpoBU Cixp=10 mr/n. I'ematokpur kpoBu H=0,4 (oO6vemHas noins
SPUTPOLIUTOB B KpoBH). KOHIIeHTpalus KpeaTHHNHA B TKAHEBOW U BHYTPHUKJIETOYHOMN XKHUJAKOCTU
INPUMEPHO TakKas e, Kak M B IJia3Me KpoBU. KpeaTuHuH BBIBOAMTCS BMecTe ¢ MO4oH, Vy=2,4
a/cyT. OnpenenuTh CKOPOCTh MPOU3BOACTBA KpeatnHuHa G (Mr/4ac), o0mryto Maccy KpeaTHHUHA
B opranuzme M (mr).
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IIpumepsl 32124 1J151 J1a0OPATOPHBIX 3aHATHI U KOJUIOKBHYMA 10 TeMe «MoaeaupoBaHue
NPOLECCOB MePeHoca ¢ MOMOIIbI0 H3BECTHBIX MPOrPAMMHBIX POAYKTOB)»

1.1 B mnockoMm KaHajie 3JIEKTPOAMAIM3aTOpa CKOPOCTh TEUeHUs pacTBopa 1,6 cm/c,
paccrosinue mMexy memOpanamu 0,8 mm. Paccuntarh najgeHue naBieHusi 1 00bEMHYIO CKOPOCTh
pactBopa B KaHase mupuHoit 40 cm. [TocTponTh KOHLIEHTPAIMOHHBIN PO(UIH U HANUTH CTETIEHDb
o0ecconuBaHus pacTBOpa B ceueHUH Ha paccTosiHuM 40 cM OT BXoza B KaHail. Paccunrats pacxos
3JIEKTPOIHEPTUN, HEOOXOAMMOH sl moidydeHuss 1 M° 06ecCONEeHHON BOMBI, Y4ECTh BKIAJIBI,
MPUXOJASAIIMECS COOCTBEHHO HA 3JIEKTPOJUAIN3 U Ha paboTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KoMIIOHeHToM pactBopa sistiercs NaCl (D= 1,6 10~ em?/c, [1 = 1072 cm%/c, ¢°= 0,02 momns/n);
yHclia epeHoca NPOTUBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl npuHAThH 0,95,
ki Hacoca 0,6. Pacxon anekrposnepruu B pacyere Ha 1 yac paboTsl anmapara (B Brxuac) paseH:

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

1.2 OnpenenuTe MUHUMAIBHYIO JUIMHY KaHalla 00€CCOIMBAHUS JIEKTPOIUAIN3aTopa, Ha
KOTOpPOM JIOCTUTAETCs cTeneHb obecconuBanus 50 %, ecau
e yycna nepenoca = 0,98;
e MexmeMOpaHHoe paccTosiHue = 0,45 Mm;
® CKOPOCTb T€UEHUs pacTBopa 3,2 cM/c;
CuuTtaTh, YTO B paCTBOPE UMEETCS TOJIBKO HATPUI-XJIOP.

1.3 lan snexTpoauaiu3Hblii anmnapar, coaepxkammii 100 mapHeix kamep. MexxmeMOpaHHOE
paccrosinue = 0,5 mMM. JlnnHa kanana 60 cm. Pasmep memOpansl 60 Ha 40 cm. Onpenenutsb
POU3BOAUTENBHOCTD alllapara, Ipu KOTOPOH CTENEeHb 00ECCONIMBAHMS JIOCTUraeTCsl paBHOU 60
%. Hy>xHO HaliTH CKOPOCTH PabOTHI anmapara.

1.4 TpeGyeTcsi CHPOEKTHPOBATH ANEKTPOJUATU3HBIN anmapaT, KOTOpbIA Obl 0OecreunBal
80% obecconuBaHus pacTBopa xjopuaa Hatpus. Pasmep memOpan 60 Ha 40. Paccrosinie Mexay
MeMmOpanamu = 0,4 MM. ATImapaT JIOMKeH UMeTh TIPOM3BOAUTENLHOCTE 2 M>/uac. Haiftu gmcno
IapHbIX KaMep B anmapare.

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

Haiitu anuny xaHana o6eccomuBaHMsI U YHUCIIO MAPHBIX KaMep B amrmapare.

3a4yeTHO-IK3aMeHAIMOHHbIE MATEPHAJIBI VISl MPOMEKYTOUYHON aTTecTaluM (3a4eT)
1 Juddy3us B ycI0BUAX HAJIOKEHHOTO 3JIEKTpUUECKOro nois. YpasHenue Hepaera-Ilnanka.
2 BripakeHne IIOTHOCTH TIOTOKA MOHOB Yepe3 IPAJAHEHT JEKTPOXUMHUECKOTO MOTEHITHANIA.
VYcnoBue paBHOBECHS.
3 Onementsl THII. Ypasuenus Onzarepa.
4 VpaBuenus Kenem-Kauanbckoro. @opmynupoBka H (QHU3UYECKUH CMBICI IOTOKOB,
JBUKYIIMX CHT U KO3 (UIIMEHTOB MepeHoca.
5 VpaBuenus Kenem-Kauanbckoro. BeiBon nuHEHHBIX 3akoHOB rnepeHoca Puxa, Oma u
Hapcu.
6 VpaBuenus Kenem-Kauanbckoro. MHoroo0Opasue sBieHUil nepeHoca B MeMOpaHHBIX
cucTeMax.
7 BapomemOpannbie mporecchl. YpaBHeHUs NepeHoca, BhITeKaole u3 ypaBHeHuit Kenem-
Kauansckoro.
8 Knaccugukarus 6apomeMOpaHHBIX ITPOIECCOB. MexaHU3M pa3ziefieHHus B OOpaTHOM 0CMOCe
U B Ipyrux 0apoMeMOpaHHBIX IpOIeccax.
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9 [TapameTpsl, ompenensiomne KadecTBO paslesieHuss B OapoMeMOpaHHBIX Ipolieccax
(dakTop 3anepkku, KOIPPUIUESHT FIKCTPAKINK). Y paBHEHHUS OajaHca.

10 MaremarudecKkoe OMMCAHUE OCMOCA M 0OPAaTHOTO OCMOCa.

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

12 Iuddysuonnsie mnpoueccsl B remoauanusatope. Pacyer miomanu MemOpaHsl,
HE0OXOIUMO ISl OJHOTO CEaHCca OUYHUCTKH KPOBH.

13  Pacder 0OpaTHOOCMOTHYECKOTO MPOIlecca 00ECCOTMBAHISI MOPCKOM BOJIBI.

14 DraextpomemOpaHHBIE Mpoliecchl. Cxema 3JIeKTpoauaIn3a.

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

16  Opnomepnas mozaens DJ1. KoHuleHTpalMoHHAas MOISIpU3alus P SJIEKTPOIHATIN3E.

17  Pacder ckayka MOTEHI[MAIa B MEMOpPaHHOH cHCcTEME.

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

19 JIBymepnas koHBekTHBHO-IU(Gy3uonnas moaens /1. [IpeoGpasoBanue ypaBHEHUH.

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

21  JIBymepHas KOHBeKTHBHO-Iu(pdy3uonHas moaens D/1. 'paHuvHbIE yCIOBHUS.

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

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

24 PacmpenernceHue KOHIICHTPAIMH U INIOTHOCTH Toka B DJI. BonbTammepHas xapakTepuCTHKA.
25 KouBektuHo-auddy3uonnas monenb I/1. [lpenenbubiit Tok u AudGy3nOHHBIHN CIOM.

Kpurtepuu oneHuBanus pe3yibTaToB 00y4eHHUs
Kpurepun oneHuBaHus pe3yibTaToOB 3a4eTa

OueHkM «3aumeHno» 3acoyXKHUBAeT CTYACHT, OOHAPYXXMBIIMI 3HAaHHE OCHOBHOIO
IpOTrpaMMHOr0 Marepuajia B 00bEMe, HeOOXOAUMOM s JanbHeimeil yuéObl 1 nmpeacTosieit
paboTel 10 TpodeccuH, CHPaBISIIOIMIMICA C BBIIOJHEHUEM 3aJaHUN, MPETyCMOTPEHHBIX
IIPOrpaMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHI0OBAHHOM IIPOrPaMMOM.

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

Kpurepun oneHuBaHus pe3yibTaTOB YCTHOIO OIIpoca

OneHka «omauuno» CTaBUTCS, €CIIA CTYIEHT IIOJIHO M3JIaraeT marepuan (OTBeYaeT Ha
BOIPOC), J1a€T MpaBWJIbHOE ONPEIECIICHNE OCHOBHBIX MOHSTHUN; OOHApYKHWBAE€T MOHUMaHUE
MaTepHalia, MOXKET 00OCHOBAaTh CBOU CYXJEHHUS, MPUMEHUTh 3HAHMUSA Ha NPAKTHKE, MPUBECTH
HE00X0UMbIe IPUMEPHI HE TOJIBKO U3 YUEOHHKA, HO U CAMOCTOSITENILHO COCTABIIEHHBIE; U3JIaraeT
MaTepual MoclIeJ0BaTeNbHO U IPaBWIIBHO C TOUKH 3PEHUS HOPM JIMTEPATYPHOTO SA3bIKA.

OneHka «xopouwio» CTaBUTCS, €CIOU CTYJIEHT J1ae€T OTBET, YIOBJIETBOPSIOUINII TeM Ke
TpeOOBaHUAM, YTO W JJIS OLEHKU «OTIUYHO», HO JOMycKaeT 1-2 ommOKH, KOTOpBIE caM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIEI0BATEIBHOCTH U SI3bIKOBOM 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 JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJAECHMSI U MPHUBECTH CBOM MPUMEpHI; U3JIaraeT MaTepual
HETOCJIE0BATENILHO U JIOIYCKAeT OIIUOKH B S3bIKOBOM O()OPMIICHUHU H3J1araeMoro.
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O1neHka «HeyooenemeopumenbHo) CTABUTCS, €CIIU CTYJCHT OOHApYXHBAeT HE3HAHUE
OoJpIlleld YacTH COOTBETCTBYIONIETO BOMPOCA, JOMYCKaeT OIMMOKH B (HOPMYITUPOBKE
OTpeNeICHUH W TpPaBHJI, HCKAKAIOIMIME HMX CMBICH, OECIOpAJ0OYHO M HEYBEPEHHO H3JIaraeT
marepuai. OleHKa «2» OTMEYaeT TaKWe HEJAOCTATKH B IOJATOTOBKE, KOTOPHIC SBIISIOTCS
CephE3HBIM MPEIMATCTBHEM K YCIEIIHOMY OBJIaJICHHUIO IMOCIEAYIOIINM MaTepPHaIOM.

Kputepus oneHuBaHus pe3y/jbTAaTOB J1a00PATOPHOI0 3aHSTUM C PeLIEHUEM 3a1a4

OrneHKa «omauuHo» BBICTABISCTCS, €CIM CTYJICHT MMEET TIyOOKHE 3HAHUS YYEOHOTO
MaTepuaiga 1Mo TeMe paboThl, MOKA3bIBAET YCBOCHHE B3aMMOCBSI3M OCHOBHBIX TIOHSATHUH,
HCIIOJIB3YEMBIX B pabOTe, CMOT OTBETUTh HAa BCE YTOUHSIONIME W JOMOJTHUTEIBHBIC BOIPOCHI.
CTyneHT IeMOHCTPUPYET 3HAHUS TEOPETUICCKOTO U IPAKTHUECKOT0 MaTepralia mo TeMe paboThl,
OnpeAessieT B3aMMOCBS3U MEXy MTOKA3aTeAMU 3aJauu, 1a€T IPaBUIIbHBIA aIrOPUTM PEIICHUS,
ONPEAENSAET MEKIAUCIUIUIMHAPHBIE CBSI3U 110 YCIOBHUIO 3a/IaHMUS.

O1eHKa «Xopoui0» BBICTABIIACTCS, €CIIU CTYJEHT IOKa3all 3HaHKE Y4eOHOro Marepuara,
YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOI OTBETUTH IIOYTH MOJIHO HA BCE 3a/IaHHBIE JOMOJHUTEIbHBIE
U YTOUHsAIOIIME BONpOoChl. CTyAEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOTO U MPAKTUYECKOTO
MaTtepuaa 1o TeMe paboThl, JOMyCcKash He3HAYUTEIbHbIE HETOYHOCTH MIPU PEIICHUHN 3aja4, UMest
HEIOJIHOE TMOHUMAaHHWE MEXIUCIUIUIMHAPHBIX CBS3€H NIPH MPaBWIBHOM BBIOOpE airopurMa
pELICHUS 3aaHus.

OueHka «y0oe1emeopumesibHoy BbICTaBISETCS, €CIIA CTYICHT B LIEJIOM OCBOMJI MaTepuail
MPaKTUYECKOU pabOThI, OTBETHII HE Ha BCE YTOUHSIOIINE U AOMOIHUTENIbHBIE BOMPOCHl. CTyIeHT
3aTpyAHSIETCS C MPaBUJIBHOW OLEHKOW MPEJJIOKEHHON 3aJaud, JaéT HEMOJHBIA OTBET,
TpeOYIOIMI HABOJALIMX BOIMPOCOB IMPENOAaBaTelisi, BHIOOpP aJropuTMa pEIICHUs 3aJaduu
BO3MOKEH ITPH HABOJSIIMX BOMPOCAX MPEIoIaBaTesl.

OueHka «HeyoosenemeopumenvHo» BBICTABISICTCS CTYIEHTY, €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
Bonpochl. CTyneHT AaéT HEBEpPHYIO OIICHKY CUTYyalluM, HENpPaBHJIbHO BBIOMPAET aIrOpUTM
JIEUCTBUIL.

Kpurtepun oneHuBanus pe3yibTaToB ObICTPOIO MHCHMEHHOI0 ONPOca («OJHI-0IIPOC»):
Kaxnomy cTyneHTy BbLIaeTcsi CBOM COOCTBEHHBIM, Y3KO CHOPMYIMPOBAHHBIA BOIPOC.
OtBer nOMKEeH OBITh YETKMM M KpPaTKUM, COJEpXKallMM BCE OCHOBHBIE XapaKTEPUCTUKU
ONMCHIBAEMOT0 MOHATHUS, MHCTUTYTA, KATETOPHH.
Ixana oneHUBaAHUA:
«Omauunoy - BONPOC PACKPBHIT IOJTHOCTHIO, TOYHO OOO3HAUYEHbl OCHOBHBIE MOHATHS U
XapaKTEpUCTHKU 110 TEME.
«Xopouwo» - BOpOC pacKphIT, OJTHAKO HET MOJIHOTO OMUCAHUS BCEX HEOOXOIUMBIX 3JIEMEHTOB.
«Yooenemeopumenvnoy - BONpoc pacKpbIT HE MOJIHO, IPUCYTCTBYIOT IPyOble OIIMOKH, OHAKO
€CTh HEKOTOPOE MIOHUMAaHUE PACKPhIBAEMBIX MOHSITHI.
«Heyooenemeopumenvno» - OTBET Ha BOIIPOC OTCYTCTBYET WJIU B 1IEJIOM HE BEPEH.

Kputepun oneHuBanus pe3yibTaToB KOHTPOJBHBIX padoT

OneHka «omauyHo» BHICTABISETCS, €CIM CTYAEHT BBIMOIHWI PaboTy 0e3 omuOoK U
HEJIOYETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeI0UeTa.

OrneHka «xopouto», eClnv CTYACHT BBITIOIHUI paboTy MOTHOCTHIO, HO JOMYCTUT B HEl He
OoJiee 0THOM HErpyOOi OITMOKY M OJTHOTO HEJ04UeTa, Wik He 0ojiee IBYX HEIOUYETOB.

OneHka «yodoenemeopumenvHoy, €CIu CTYJIEHT TMPABUIBHO BBIIOJHUI HE MEHee
MIOJIOBUHBI Pa0OTHI WJTH JOMYCTUI He 0oJiee IBYX IPyOBIX OMIMOOK, MUIH HE O0Jee 0OHOU rpy0oit
¥ OIHOM Herpy0oil OIMOKH ¥ OJTHOTO HEJA0YETa, UITU He OoJiee IBYX-TPEeX HErpyObIX OMUOOK, HIIN
OJIHOI HerpyOoi omMOKH M TpeX HEAO0YETOB, WM MPU OTCYTCTBUHU OIIMOOK, HO MPU HAIUYUU
YeThIPEX-TISITH HEJIOUETOB, TUIOX0 3HAET TEKCT MPOU3BEACHMSI, TOMYCKAET HCKaKeHHEe (HaKTOB.
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O1eHKa «HEy0061emeopumenbHoy, €CU CTYICHT JOMYCTHI YUCIIO OMIMOOK U HEI0UETOB,
IPEBOCXO/IAIIEeE HOPMY, TPH KOTOPOI MOXKET OBITh BBICTABIICHA OIIEHKA «3», MITH €CIIH MIPABHIIBHO
BBITTOJIHHUII MCHEC II0JIOBUHBI pa6OTBI.

Kpurepun oueHuBanmsi JJabopaTopHbIX padoT

«5» (OTIIMYHO, 3aYTEHO): BHIIMOJIHEHBI BCE 3aJaHUS JJa0OPATOPHON PabOTHL, CTYICHT YETKO
u 6e3 omKrOOK OTBETUII HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (Xopolo, 3a4T€HO): BBITIOJHEHBI BCE 3aJaHUs J1a00OpaTOpHOW pPabOTHI; CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUaHUSIMHU.

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

«2» (He 3a4TEHO0): CTYAEHT HE BBIIOJHWI WIM BBIIOJHWI HENPAaBWIBHO 3a/JaHus
nabopaTtopHOit pabOThHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMHU HJIK HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIHMII C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIMIAM U JIULIaM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 310POBbSI
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKM OTBETA Ha 3a4€Te;

— MIPU MPOBEJICHUU MPOLETYPHl OLICHUBAHUS PE3YIbTATOB 00YyUEHHUS HHBAIUOB U JIUIL C
OTrpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs NPEAYCMATPUBAETCSA HUCIIOJIb30BAHUE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpY HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
M UHBaJUAOB IIpOLEypa OLIEHWBAHUA pE3YyJIbTaTOB OOyYeHHUs M0 AUCIMILIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa olneHuBaHusl pe3yabTaTOB OOY4YEHHS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCLMILIMHE (MOAYJNIO) MPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM HMX 3J0POBbS M BOCIPUSATHUS
uH(popMaLuu:

JInst mun ¢ HapyUIeHUAMH 3PEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyleHUssMH ONIOPHO-JBUTaTEIbHOTO anmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

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

5. Ilepedyenb y4eOHOM JIuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1 YueOHasi iuTeparypa

1. Tpudonor K.M. ®duznko-xumMuueckue IMpouecchl B TexHochepe: ydeOHUK it
crynentoB By30B / K. U. Tpudonos, B. A. [leBucunos. - M.: UTHOPA-M: ®OPYM, 2007. - 239
C.

2. MareMaTHueCcKoe MOJICITHPOBAHNE YKOJIOTHIECKUX TPOIIECCOB PACIPOCTPAHEHUS
3arps3HSIOIMX BEIECTB: yuyeOHoe mocolOue i cTyaeHToB By3oB / B. A. baGemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanust 1 Hayku Poc. @enepanuu;
Ky6anckuii roc. yu-T. - Kpacnogap: [KybOanckuii rocynapcrBenssliii yuusepcuret], 2009. - 138
C.

3. I'ymepoB, A.M. MaremaTnuueckoe MOJEIMPOBAHNE XHMHUKO-TEXHOJOTMYECKHX
mporeccoB [DnekTpoHHBIH pecypc]: y4ued. mocodue / A.M. I'ymepoB. — DIJIEKTpOH. JaH. —
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Cankr-IlerepOypr: Jlanp, 2014. — 176 c. — Pexxum nocryna: https://e.lanbook.com/book/41014
4, benop IL.I. CucremHblil aHamu3 W MOJCIHMPOBAHUE OMACHBIX IIPOIIECCOB B

texHochepe [Tekcr]: yuebHoe mocodue mnst cryaeHToB By30B / I1. I'. Benos. - M.: Akagemus,
2003. - 506 c.

o. MembOpansl 1 MeMOpaHHBIE TEXHOJIOTHH, o7 pel. A.b. Spocnasiesa, — M.: Hayka,
2013. - 612 c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Maremaruueckoe

MOJICIIMPOBAaHNE MEMOpaHHBIX IMPOIECCOB ¢ Hcmoiab3oBanrneM Comsol Multiphysics: YaeOHoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

7. KoBasienko, A.B. MaremaTudeckoe MoOJEIUPOBaHUE (PU3UKO-XUMHUYECKUX
nporeccoB B cpene Comsol Multiphysics 5.2 [DnekrponHblit pecypc]: yae6HOe ocodue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — CaHKT-

[erepOypr : Jlans, 2017. — 228 ¢. — Pexxum goctymna: https://e.lanbook.com/book/93695.

5.2 Ilepuoguyeckasi JuTeparypa
1. Basel nannsix kommanun «Mct Beroy» http://dlib.eastview.com
2. OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

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

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. ObC «BOOK.ruy» 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. XKypnais uznarensctea Wiley https://onlinelibrary.wiley.com/

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

5. ITonmHOTEKCTOBBIE APXUBLIL BEAYLIIUX 3araJHbIX HAayYYHBIX JKYPHAJIOB Ha
Poccuiickoit miardopme Hayunsix xypHamoB HOMKOH http://archive.neicon.ru

6. HanmonaneHas snekTpoHHas OMOIMOTeKa (JOCTYH K DJIeKTPOHHOH Ombamoreke
nuccepranuii Poceuiickoit rocynapcrsennoit ouodnuoreku (PI'B) https://rusneb.ru/

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

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

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

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

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

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

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

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

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

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

NHpopmManMoHHBIE CIPABOYHbIEC CHCTEMBbI:
KoncynpranT [Intoc - cipaBodHas mpaBoBast cucTeMa (JOCTYI 10 JIOKAJIbHOU CETH C
KOMITBIOTEPOB OUOINOTEKH).
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Pecypchl cBOGOIHOTO 10CTYMIA:

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

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

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

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

5. Nudopmanmonnas cucremMa "EnuHoe OKHO JocTynma K 0Opa3oBaTelbHBIM
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 sHnuKIONeauK http://dic.academic.ru/;

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

10. 3akononpoekT "O6 obpazoBanuu B Poccutickoit denepanuu'. Bornpocsl 1 0TBETHI

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

CoOcTBeHHBIC JJIeKTPOHHbIC oOOpa3oBaTe/ibHble M HMH(OPMAIMOHHbIEC pecypchl

KyoI'Y:

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

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

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

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

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

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

7. DneKTpoHHbIe 00pa3zoBaTeIbHbIE pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM U

TexHosioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypraia "[IIKOJIbBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 Metoauyeckue ykazaHusi i1 00y4al0mMXCs 110 0CBOCHUIO TUCIUIIIUHBI (MOLYJIs1)

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

OO0umue pekomenxanun

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

Pabota ¢ KOHCTIEKTOM JIEKIUH.

IIpocMOTpUTE KOHCHEKT Cpa3y MOCIE 3aHATUN, OTMETHTE MaTepual KOHCIIEKTA JIEKIIHH,
KOTOPBI BBI3BIBACT 3aTPyJHEHMs I TNOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTpyIHUTENBHBIE BOIIPOCHI, HCIIOJIb3Ysl PEKOMEHYEMYIO JINTEepaTypy. Eciiu camMocTosTensHO He
yAaJIOCh pa3o0paThbcsi B MaTepuaie, cPopMyIHpyHTe BOMPOCH W OOpaTUTECh 3a MOMOIIBIO K
IPEnoJIaBaTel0 Ha KOHCYJIbTAMU WK Omkaiiei nekunu. PerymsipHo oTBoauTe Bpems AJs
MOBTOPEHHS] TPOMJIEHHOTO0 MaTrepuasna, IpOoBepss CBOM 3HAHUS, YMEHUS U HAaBBIKH 110
KOHTPOJIbHBIM BOIIPOCAM.

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

- M3JI0KUTh BAXXHEHMIIMI MaTepual IMporpamMmbl Kypca, OCBEHIAIOIINNA OCHOBHBIE
MOMEHTHI;

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

— TIOJTHOTA W TITyOMHA OTBETa (YUYUTHIBACTCS KOJUYECTBO YCBOCHHBIX (DAKTOB, MOHITUN U
T.IL);

— CO3HATEILHOCTh OTBETA (YYUTHIBACTCS IOHUMAHUE M3JIaraeMOro MaTepuaa);

— JIOTMKA W3JIOKEHUS MaTepuana (y4UTBIBACTCS YMEHHE CTPOUTH IEJIOCTHBIMH,
MIOCJIEIOBATENBHBIN paccKas, IPaMOTHO MOJIb30BAThCS CICIUATBHON TEPMUHOJIOTHEN );

— PpaIMOHATBLHOCTh HCIIOJIB30BAHHBIX TPHEMOB M CIOCOOOB PEHICHHS IOCTABICHHOM
y4eOHOI 3a1a4M (YIUTHIBACTCSI yMEHHE HCITOJIb30BaTh HANOO0JIee MPOrpeccuBHbIC U 3D PEeKTUBHBIC
CIIOCOOBI TOCTHXKEHHUS LIENN);

— CBOEBPEMEHHOCTh M A(PQPEKTUBHOCTh HCIOJIB30BAaHHS HATJSIHBIX TOCOOMH U
TEXHUYECKUX CPEJICTB MIPH OTBETE (YUUTHIBACTCS IPAMOTHO U C TIOJIB30M MPUMEHSTH HATJISTHOCTD
U JIEMOHCTPAIIMOHHBIN OIBIT TIPHU YCTHOM OTBETE);

— UCIOJIb30BAaHUE JOTOJIHUTEIBHOTO MaTepuaia (00s3aTelIbHOe YCIOBUE);

— palMOHAIBHOCTh MCIOJIB30BaHUSI BPEMEHHU, OTBEICHHOIO Ha 3ajaHue (He omoOpsercs
3aTSIHYTOCTh BBIITOJIHCHUS 3aJ]aHHs, YCTHOTO OTBETa BO BPEMEHHU, C yYETOM HHIMBHIYATbHBIX
0COOCHHOCTEH CTY/ICHTOB).

Pa3BepHyYTHIIi OTBET CTyIEHTA JOJDKEH NPEICTaBIATh COOOW CBS3aHHOE, JIOTHYECKU
MOCJICIOBATEIbHOE COOOIICHHE Ha 3a/IaHHYI0 TEMy, II0Ka3blBaTh €r0 YMCHHE IPHUMEHSTh
OTIpe/IcNICHUs, TIPAaBUJIa B KOHKPETHBIX CITydasix.

MeTtoauyeckue peKOMeHAalMHU AJIsl IOATOTOBKHM K KOHTPOJBLHBIM pa0oTaM U HaNMCAHUS
KOHTPOJILHBIX PadoT

[Ipy nmoaroroBke K KOHTPOJIbHOM pabOTe M UTOrOBOMY TECTUPOBAHHUIO HEOOXOAMMO
BHUMATEJIbHO IPOYUTATh COCTABJICHHBIE paHEE KOHCIEKTHI JICKIHH, MPOCMOTPETh MOPSI0K
BBIMIOJTHEHUS JTAOOPaTOpPHBIX pabOT M OCHOBHBIE TOJY4YEHHBIE B XOJ€ JIaDOpaTOpPHBIX padoOT
BbIBOJbI. OTBETUTh HA KOHTPOJIBHBIE BONPOCHL. CBEPUTH CIHMCOK BOIPOCOB C HMEIOLIEHCS
uHpopmanuert. Henocraromytro wnHdopmannio HEOOXOAMMO HaWTH B ydeOHHMKaX (y4eOHBIX
ocoOusX) WIK B IPYTUX UCTOYHHUKAX MH(DOPMAIIUH.

KonTponbHas pabota mpoBOIUTCS B MTUCbMEHHOM (opMe.

KontponbHble paboThl OOBIYHO COJEpXkKAaT HECKOJIbKO BONPOCOB U MMEIOT HECKOJIBKO
BapuaHTtoB. CryneHT au00 cam BBIOMpAaeT OAMH W3 MPEIJIOKEHHBIX BApUAHTOB, JHOO
IIpenoAaBaTelb 3aKpeIUIsieT 3a KaKbIM CTYI€HTOM OIPEECIICHHBIN BapUaHT.

MeTtoauyeckue peKoMeHAALNHU A/l IOATOTOBKH K ObICTPOMY NMCbMEHHOMY ONPOCY
«0JHMI-0IpOCyY» M MPOBeeHNs OBICTPOr0 MUCHLMEHHOI0 ONPOCca «OJINI-0NPOCa»

BrICTphIil TUCHMEHHBIN ONMPOC «OJIUII-OMPOC) CIOCOOCTBYET Pa3BUTHIO MBICIUTEIHLHOTO
npoliecca, pa3BUTHIO CIOCOOHOCTH K CUCTEMHOMY MBIIUIEHHUIO M AaHAIIU3Y, @ TAKXKE 3aKPEIICHUI0
3HaHUH y BCEX CTYJIEHTOB OJHOBPEMEHHO.

ITpu moAroToBKeE K «OJIUI-OIIPOCY» MpenojaBaTesb JOKEH 3apaHee IPUroOTOBUTH CITMCOK
CTYJICHTOB U HAaIlUCATh CaMbI€ BaJKHBIE, HO ITPU 3TOM Y3KHE U JIOTUYECKH CBSA3aHHBIE BOIIPOCHI 11O
COOTBETCTBYIOIIIEH TEME.

Kaxxnmomy cTyneHTy BbIAaeTCsl CBOM COOCTBEHHBIN, Y3KO CHOPMYJIHPOBAHHBIN BOIPOC.
OTBer AOKEH OBITh YETKHMM M KpPaTKUM, COJEpXKalldM BCE OCHOBHBIE XapaKTEPHUCTUKU
OIHUCHIBAEMOTO TIOHTHS.

MeTOI[I/I'-IeCKI/Ie PEKOMEHAAUH NJIA TPOBECACHUSA 3a19€TA
CTYJIeHTI)I 00s13aHBI CIaTh 3a4€T B COOTBCTCTBHUU C paCIMCAHUEM H y'-Ie6HI)IM IIJIAaHOM.
3auer 1o AUCHUIINIMHE TIPECICAYCT LCJIb OUCHUTH pa60Ty CTYACHTAa 3a KYpC, MOJYUCHUC
TCOPECTUICCKUX 3HaHI/II\/'I, HUX MPOYHOCTb, PA3BUTHEC TBOPYCCKOI'0 MBIIIJICHU, npn06peTeHne
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HaBBIKOB CaMOCTOSATEIBbHON pabOThl, YMEHHE NPUMEHATH IOJYYCHHBIC 3HAHUS JUIS pEIICHUS
HPaKTUYECKHUX 33/1aY.

d)opMa MNpoOBCACHUA 3aucTa: YCTHO MM MNHCbMCHHO YCTAaHABJIMBACTCA PCHICHUCM
kadenpsl. PesynbraT ciaun 3auera 3aHOCUTHCS IPEIIOIaBaTeNIeM B 9K3aMEHAIIMOHHYIO BEJJOMOCTh
Y 3aYCTHYIO KHIKKY.

B ocBoeHMM MUCHMIUIMHBI MHBAIUIAMU U JIIAMH C OIPAHHYCHHBIMH BO3MOKHOCTSIMH
30pOBbsl OOJIBIIOE 3HAYCHUE WMEET WHIMBUAyalbHas ydeOHas pabora (KOHCYJbTAlMU) —
JIOTIOJTHUTEIILHOE pa3bsCHEHHE yueOHOro Marepuara.

I/IH[[I/IBI/I[[yaJIBHLIC KOHCYJIbTalUKM 110 HNOpPCIAMETY SABJIIOTCA BaKHBIM q)aKTOpOM,
CIIOCOOCTBYIOIINM HHMBUIYaIN3allid O0YYCHHSI U YCTAHOBJICHHIO BOCIIUTATEILHOTO KOHTAKTA
MCXKAY NOpCroAaBaTciicM U 06y‘-IaIOH_II/IMCSI HWHBAJILJOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBbSL.

JlabopaTopHasi paGoTa BBIIOJHAETCS CTYJAEHTOM B COCTAaBE I'PYMIbI, MOATPYIIILI HUIH
WHIMBUIyalbHO. Bce BBIYHMCICHHS JKENATeNbHO MPOBOAWTH BO Bpems 3aHATHI. [lpu
HEAOCTAaTOYHOM KOJIMYCCTBC BPCMCHU NX MOKHO BBITIOJIHATH B 4aCbl CaMOCTOSITCIBHOM pa6OTLI C
00s13aTeNIbHBIM IPE/ICTABICHHEM PE3yJIbTaTOB MPEO/IaBaTeNI0 Ha MOCIEIYIOINX 3aHATUAX WIN
KOHCYJIbTallUAX.

Odopmienue paboT AOHKHO MPOBOIUTHCS MOCIEe OKOHYAHUS paboThl B aymuropuu. Jis
MOJTOTOBKH K 3alIUTE OTYETAa CIEAYET MPOAaHATU3UPOBATh PE3YIbTAThI, 0000MIUTH PE3yNIbTaThI
MICCIIC/IOBaHUI B BUJIE BBIBOJIOB 110 paboTe, MOrOTOBUTH OTBETHI Ha Borpockl. [locie 3aBepiieHus
BBINTOJIHEHHS TAOOPAaTOPHBIX PA0OT MPOU3BOJIUTCS MX 3AIINTA.

7 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 1mo JUCHUIINHE (MOIYJII0)

HaumMmeHoBaHue crienmagbHbIX
HOMEILEeHU N

OcCHAaIIEHHOCTD CITELUAIbHBIX
NoOMeIIeHU I

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOT0 00eCTIeUeHHs

VYueOHble ayJJUTOPHU JUISt
MPOBEICHUSI 3aHSITHI JICKIIMOHHOTO
THIA

Meoberb: yuebHas MeOenb
TeXHUYIECKHE CPEACTBA O0YUCHHS:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows
Microsoft Office Professional
Plus

(ayn. 10la, r. KpacHomap, yiu. COMSOL Multiphysics
CraBpomnonbckas, 149)
VYuebHbie ayJIUTOPHU Uit | Mebens: yaeOHast Mebeb Microsoft Windows
MPOBEJICHUsI Ta00PaTOPHBIX paboT. | TexHUuecKHe cpencTBa OOyUCHHUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 9KpaH, IPOEKTOP, KOMIIbIOTED Plus
CraBponoJbckas, 149) O0opyioBaHKE: MEIIOBas OCKA COMSOL Multiphysics

Jig  caMocToATENbHOW  paboThl  OOyyarommMxcs MPeAyCMOTPEHbl  MOMEUICHMS,

YKOMIIJICKTOBAHHBIC CHCLII/IaHI/I3I/IpOBaHHOI>'I Me6em,10, OCHAIlICHHBIC KOMHLIOTCpHOI\/'I TEXHHUKOM C
BO3MOXXHOCTBIO INOJKIHYCHHUA K CCTH «I/IHTCpHeT» H o0ecreueHuEM A0CTYyIIa B DJICKTPOHHYIO

I/IHq)OpMaI_II/IOHHO'O6paBOBaTCJ'ILHYIO Cpeay YHUBEPCUTCTA.

HaunmeHoBaHue moMeNeHUN i1
CaMOCTOSTETFHON pabOTHI

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI

HepequL JIMIOCH3MOHHOI'O
nporpaMMHOTO obecreuyeHus

3an HayuyHotli OnbmmoTexn)

o0yJaroImuxcs o0OyJaromuxcs
[NomemnieHne as caMoCTOATENbHOM | Mebenb: yaeOHas MeOenb WinSvrDCCore ALNG
paboTel 00yJaronuxcs (dnTaabHbii | KoMruiekt crnermaimusupoBannoi | LICSAPK MVL 2Lic Corelic

Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIBIOTEPHAS] TEXHUKA
C TOIKIIOUYEeHHEM K HH(OPMAIMOHHO-
KOMMYHUKAIMOHHOH ceTu «IHTepHET» U
JIOCTYIIOM B JJIEKTPOHHYIO
nH(pOpManMOHHO-00pa30BaTEIbHYIO
cpeny 00pa3oBaTeNbHOM OpraHM3alNH,
BeO-KaMepsl, KOMMYHHUKaIlMOHHOE
obopynoBaHue, obecrieunBaroniee
JOCTYII K CETH HHTEpPHET (IIPOBOIHOE
COCIMHEHUE u GecripoBoIHOE
coequHenue 1o Texaosorun Wi-Fi)

EES

Microsoft Office Professional
Plus

Koncynprantllintoc
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Ilomenienre st caMOCTOSATENBHOMN
pabotel obydaromuxcs (aym. 329c,
401c, T. Kpacuomap, VIL
CraBpomnonbckas, 149)

Meobernb: yuebHas meOeb

Kommnekr CIIeMAIM3UPOBAHHOMN
MeOeIn: KOMITBIOTEPHBIEC CTOJIBI
ObopynoBanne: KOMIOBIOTEPHAST TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIMOHHOH ceTu «IHTepHET» U
JOCTYIIOM B JNEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTENbHOW OpraHU3alnH,
BeO-KaMepbl, KOMMYHHKAHOHHOE
obopynoBaHue, o0ecrieunBaroIee
JOCTYIl K CETH HHTEpHEeT (TMPOBOAHOE
COe/IMHEHHE u GecnipoBotHOE
coenuHenne 1o rexuoaorud Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
Crienanm3upoBaHHOE
mporpaMMHOe  o0ecrieueHue
cepun «OKOJIOI» (YIIP3A
«9KOJIOI'», TIIB-OKOJIOT,
MHBEHTAPU3ALINA,
MATUCTPAJIB-I'OPO/I,
ATII-DKOJIOT, HJC-
3KOJIOT)

Fenix Server Academy
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