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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Ieas ocBOeHUS] TUCHMUILIMHBI (HOPMHPOBAHWE y CTYJICHTOB 3HAHWH O (U3HUKO-
XUMUYECKUX OCHOBAX MPUPOIHBIX MPOIECCOB, U3YYCHUU OCHOBHBIX BBIPAXKAIOIIUX YPAaBHCHUH H
MOJTy4YeHNE HABBIKOB PEIICHUS 33]1a4 MPOTHO3UPOBAHUS TTOJOOHBIX TPOIECCOB.

1.2 3agaun AMCHUILIMHEI

1. JlaTh peicTaBlieHUE O METOJIaX MCCIIEIOBAHUS PUPOIHBIX 3aKOHOB.

2. CdopmupoBaTh 3HaHUS 00 OCHOBHBIX 3aKOHAX W BBIPAKAIOIIUX YPaBHEHUSIX B
00J1aCTH MOJICTMPOBAHMUS SIBIICHUM TIEPEHOCA, C IIEJIbIO IPOTrHO3UPOBAHUS PA3TUYHBIX IPUPOTHBIX
MIPOIIECCOB.

3. OOy4nTh HEKOTOPHIM OCHOBHBIM IOJIXOAAaM K MO/ICTMPOBAHUIO M IPUBUTH HABBIKH
peleHus 3aa4 10 IPOTHO3UPOBAHUIO (PU3UKO-XUMHUECKUX IIPOLIECCOB.
4. [TpuBUTH MpaKTUYECKHE HABBIKK PAaOOTHI ¢ KOMIIBIOTEPHBIMU IPOTPaMMaMH JIJIst

THUITMYHBIX (bl/I3I/IKO-XI/IMI/I‘ICCKI/IX pacucToB.

1.3 MecTo ancuuniMHb1 (MOyJ151) B CTPYKTYpe 00pa30BaTe/ibHOIi MPOrpaMMbl

JucunmHa  «DU3MKO-XUMUYECKHE TpPOLEecChl B TeXHOchepe» OTHOCHTCS K
JMCLMIUTUHAM 110 BBIOOpY uyacTH, (OPMUPYEMOil ydaCcTHHKaMH 0Opa30BaTEIbHBIX OTHOIICHHH,
broka 1. Iucuuruinast (Moaynn) yueOHOro miana. B cooTBeTcTBIM ¢ pabouiM yueOHBIM ITAHOM
JMCIMIUIMHA HW3ydaeTcss Ha 4 kypce mo ouHoil dopme oOydeHus. Bug mpomexyTouHOt
aTTeCTalluy: 3a4eT.

W3y4eHH0 TUCHUIUIMHBI JOJDKHO MPEIIICCTBOBATh M3YyYCHHE TAKHX HMCIMIUINH, KakK
«Teopust ropernst u B3pbeiBa» U «CUCTEMBI 3aUTHI TUApPochepsl U TuTochepsl». Juctuminaa
SIBJISICTCSL TIPEIICCTBYIOIICH MpU W3y4yeHHH aucuuiuimH: «Pecypco- m sHeprocOeperaromime
MPOMBIIIJICHHBIE TEXHOJIOTUIY, « YTIPaBJICHNE TEXHOCHEPHOU OE30MTaCHOCTHION.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHH 00pPa30BaTEJbLHOM IPOrPaMMBbI

N3ydyenne naHHOW y4eOHOW JWCHUIUIMHBI HAmpaBlIeHO Ha (GOPMUPOBAHUE Y
00yyaromuxcs CIeIyIUX KOMIETEHINH

KO}] 1 HAUMCHOBAHUE MHAUKATOPA JOCTUIKCHUA

Pe3ynbTarhl 00yueHUs MO AUCIUILIINHE
KOMIIETEHIIUN

IIK-3 CnocodeH ucno/ib30BaTh NpogeccnoHalbHOe NPOrpaMMHoe ofecneuenne Ajs coopa, o0padoTKM U
nepegadyn uHGOPMALNK W COBPeMeHHbIe CPEACTBA BBIYUCINTEIbHONH TEXHHKH W WH(OPMAIHMOHHO-
KOMMYHHKAIHOHHBIE TEXHOJOTHH JUIsi MATeMAaTHYeCKOr0 MOeJIHPOBAHMS NPOLIECCOB B TexHOC(hepe

UIIK-3.1.  Ucnome3yer  mpodeccuoHanbHOE | 3HAaET MpoeCCHOHAIbHOE MPOrpaMMHOE OOecriedeHre s
mporpaMMmHOe  o0ecriedeHue s cOopa, | cOopa, o00paboTknm W Tmepenadd  UHPOpPMAIUH, W
o0paboTkn W  meperaun  uHGOpPMAIMM M | COBPEMEHHBIC CpEACTBA BBIYUCIUTENBHONH TEXHMKH U

COBpPEMEHHBIE cpencTaa BBIUUCITUTEIBHON | MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU IS
TEXHUKU U HHPOPMAIIMOHHO-KOMMYHHUKAI[HOHHBIC | MaTeMaTHYECKOrO MOJIETUPOBAHUS, OCHOBHBIE
TEXHOJIOTUHU JUTSt MAaTEeMAaTHYECKOTO | MPOrPaMMHBIC CPEICTBA ISt OMHCAHUS HU3UKO-X UMHUYCCKIX
MOJIENIMPOBAHUS IIPOIIECCOB B TeXHOC(hepe npoieccoB B TexHocepe, pa3siMUHbIE  MCTOYHHKH

uHdopmaluu Ui peuieHus  3agad B o0JsiacTh
MOJEIUPOBaHUS  (PU3UKO-XMMHYECKHX  INPOLIECCOB B
TexHOc]epe, OCHOBHbIE 3aKOHBI U BBIPA)KAIOINE yPaBHEHHMS
B obmacth  MomenupoBaHUS  (PU3MKO-XMMHUYECKHX
MIPOLIECCOB,  YHMCIEHHBIE  METOIbBI;  BBIYUCIHUTENBHYIO
TEXHHWKY; NPHUKIAJHBIE MPOrpaMMBbl IOJH30BATEIHECKOTO
Ha3HAYEHUs; CIIeMAIM3UPOBaHHBIE TIPOTPaMMBI

YMeeT  OCYIIECTBISATH  MOUCK M HCHOJNB30BaTh
npodeccuoHabHOE MTPOrpaMMHOE obectiedeHne s coopa,
0o0paboTkn M Tmepenadn HWHPOPMAIMH, M COBPEMEHHEIC
cpeactBa BBIUMCIIMTEILHON TEXHUKH H HH¢)OpMaHHOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTHUU [JId MATEMATHYCCKOTO
MO/ISJIMPOBAHHMs IPOLIECCOB B TeXHOC(epe, MPOSKTUPOBAThH




KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIH

P€3yﬂbTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

MaTeMaTHYECKyI0 MOJEJb; UCIIONIb30BaTh MaTeMAaTHYCCKHI
anmapart Juisl pelleHus 3a1a91

Brnanmeer, BHempser u paspabaTeiBaeT IMpo¢eCCHOHATIHHOE
nporpaMmHoOe oOecrieueHue aust cbopa, 00pabOTKH H
nepeayd  WHGOpPMAIMH M COBPEMEHHBIE  CPEACTBa
BBIYHCITUTEIBHON TEXHUKH u HH(DOPMAIHOHHO-
KOMMYHHKAIIMOHHBIC TEXHOJOTHU ISl MaTeMaTHYECKOro
MOJISTIMPOBAHMSl  IIPOLIECCOB B TexHocdepe, BiaaeeT
HABBIKAMH CO3/IaHUSI MATEMaTHYECKHX MOJENCH, pelIeHHs
MaTeMaTHYeCKHUX 3ajad, METOJaMH MIOCTPOCHHS
MaTeMaTHYeCKHX MOJeJell THIOBBIX 3afa4 B 00JacTH
(hM3HKO-XMMHYECKHX TPOIIECCOB B TEXHOCHEPE

2. CTpyKTYpa U cofep:KaHHe AU CHUIITUHBI

2.1 Pacnipenesienne TPYA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT

OOmmiast TpyI0EMKOCTh JUCHUILIMHBI cOocTaBisier 3 3adeTHbiX eauuui (108 waco), ux
pacnpezeneHue no BuiaM padoT MPeICTaBIeHO B TAOIUIIE.

Bret pabor Bcero dopma o0yyeHust
9acoB OYHast
7 cemecTp
(Jacer)

KonTakTHasi paboTa, B TOM YHcJIe:
AyIuTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHS JEKIMOHHOTO TUIIA 34 34
J1a00paTOPHBIC 3aHATHUS 34 34
HWnas koHTaKTHasA padora:
KoHTponb camocTosTenpHOl paboTel (KCP) 4 4
IIpomexytounas arrectanus (MKP) 0,2 0,2
CamocTosiTeJbHAsi pa0oTa, B TOM YHCJI€: 35,8 35,8
Pemenne 3amay 10 10
CamocrosaTenbHOE W3Y4YCHHE pa3JelioB, CaMONOATOTOBKA (MpopaboTka u
MMOBTOPEHHUE JICKIIMOHHOTO MaTepuaja W MaTephala YYeOHHKOB M yUeOHBIX 10,8 10,8
mocoOuH, MOTOTOBKA K JIA0OPATOPHBIM 3aHATHSAM, KOJUIOKBUYMaM H T.1I.)
IToxroroska k TEKYyIIEMY KOHTPOJIIO 15 15
Kontpous:
[oxroToBka K KOHTPOIIO - -
Oo0masi TpyA0eMKOCTh yac. 108 108

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

3a4. efg 3 3

2.2 Conepxxanme I¥CHUNTTHHBI
Pacnpenenenne BumoB yd4eOHON pabOTHI M KX TPYJOEMKOCTHU TIO pa3ieaM JAUCIUTUTAHBL.
Paszernsl (TeMbl) QUCHMILIMHBI, U3y4aeMbie B 7 ceMectpe (ouras hopma o6yuenus)

KonmuectBo yacoB
Breayaut
Ne Hammenosanue pa3nenos (Tem) AyauropHas op}?aﬂ
Bcero pabota

pabora

JI 113 JIP CPC
1 |BuoreoXuMHUYECKUE IUKIIBI MAKPOIJICMEHTOB 13 4 - 4 5
2 | Pu3uKO-XMMHUYECKHE IIPOLIEcChl B atMocdepe 13 4 - 4 5
3 |Pu3HKO-XMMHUECKHE NPOIECCH B ruapocepe 13 4 - 4 5
4  |Pusnko-XxMMHUYECKHe MpoLecChl B JIuTochepe 13 4 - 4 5
5 HepaBHoBecHas TepmoauHamuka. Y pasHeHust OHzarepa u Kengem- 17 6 - 6 5

Kavanbsckoro

6 |/Iuneiinble 3akoHbl nepeHoca Oma, duka, Japcu, Pypne 17 6 - 6 5




KonngectBo yacos
Breaynut
Ne Hamvenosanne pa3nenos (Tem) AyaaropHas OpHas
Bcero pabota
pabora
JI 113 JIP CPC
7 |MojenupoBaHue MPOIECCOB NEpPEeHOCca B HAaHOMAaTepuaiax 178 | 6 - 6 5,8
UTOI'O no pazoenram oucyuniurvl 103,8| 34 - 34 35,8
Kontpoib camocrostensHoil pabotsl (KCP) 4 - - - -
IIpomexxyTouHnas arrecraus (MKP) 0,2 - - - -
[ToaroroBka K KOHTPOJIIO - - - - -
OO1as Tpy10eMKOCTh MO JIUCIUILTHHE 108 - - - -

[Ipumeuanue: JI — nekmuu, [13 — mpaktuyueckue 3ansatus / cemunapsl, JIP — maboparopusie
sansitusi, CPC — camoctosiTenbHast paboTa CTyACHTA.

2.3 Conep:xaHue pa3aesioB (TeM) THCHHIINHBI

2.3.1 3auATHA JEeKIUOHHOI0 THIIA

Ne HaumenoBanue pazgena Conepane paszena (Tembi) dopma TeKyIIero
(Temer) KOHTPOJIA
1 2 3 4
1 |BbuoreoxmMmuyeckue IUKIBI|BHOreoXuMHU4ECKuii KpyroBOpOT aToMOB. I T00abHBIN UK KP
MaKpO3JIEMEHTOB yrieposa. [ oGanbHeIi UK a30Ta. [ 7100ambHBIN UK CEPhI.
I'eoxumuyeckuii 1kt hocdopa. Postb OMOTHI B o epkaHuu
TI00ATBHBIX [IMKIIOB SJIEMEHTOB
2 | Ou3NKO-XMMUYECKHe ["a30BBIll cOcTaB, CTPOEHHUE U PaUALlMOHHBIN PEXUM BO
IIporecchl B atMocdepe aTMocepsl. Llnpkymsamnus atMmocheps! ¥ MPOLECCH
paccestHus. JlucriepcHble CUCTEMBI B aTMOc(depe.
ATMocdepHBIit a3p03011b. XUMHS CTPATOCHEPHOTO 030HA.
W3menenune knmumata 3emuin. KuciaoTHele ocakaeHUsL.
DOTOXUMHYECKUN CMOT
3  |Dusmko-xumMuIecKne KuncnoTHo-0CHOBHOE paBHOBECHE B IIPUPOTHBIX BOIAX. BO
npouecchl B ruzipocdepe AHTpONOTeHHOE 3arpsi3HeHUE IPUPOIHBIX BOJ
4 DUZNKO-XUMHUECKUE [TouBbl. XuMuueckuit coctas, cBoiicTBa. @OpMBbI MOUBEHHOH | YO
npotecchl B iutochepe KHCJIIOTHOCTH. XMMUYECKOE 3arpsiI3HEHHE TT0YB
5 |HepaBHOBecHas Krnaccudeckast TepMoIMHAMUKA U TEPMOJIUHAMUKA BO
TepPMOANHAMHUKA. HEpaBHOBECHBIX NporieccoB. OO0CHOBAaHNE YPaBHEHHH
VYpasuenus OH3arepa u Omnzarepa. ComnpspkeHue SBICHUN IIepeHoca B MeMOPaHHBIX
Kenem-Kagansckoro cucTeMax
6  |JluneiiHble 3aKOHBI Pacuer ckopocrell npocTeHuX HEPABHOBECHBIX IIPOLECCOB, |[YO
neperoca Oma, Puxa, ucnose3ys 3akoHel OMa, @uka, Japcu, @ypoe KP
Hapcu, ®ypre
7 |MopnenupoBanue nporeccoB MeMOpaHbI Kak CI0XKHBIE CEJIEKTHBHBIE CHCTEMBI, KP
IepeHoca B HaHOMAaTepHaJIax [MCIIOJIb3yeMble ITPU OYNCTKE IPOMBIIIJICHHBIX U OBITOBBIX  |P3
CTOKOB, M X MOJISJINpOBaHNeE. [3yueHne nprHIMIIOB
paboTHI MPOrPaMMHOTO NMPOyKTa: «MHUKporeTeporeHHas
MOJICTIb)

2.3.2 3ausiTHs CeMHMHApCKOro Ttumna (MpaKkTH4YecKue / CeMUHAPCKHE 3aHSTHs/
JabopaTopHble padoThI)

JlabopaTopHbIie pabOThI

HaumenoBanue paznena . dopma TeKyIero
Ne pasit TemaTuka 3aHATHI/PadOT p yit
(Temsr) KOHTPOJIS
1 2 3 4

1 |buoreoxumudeckue IUKJIBI | BHOreoXuMudeckue MUKIbI MaKpOdJIEMEHTOB, To0anbHb  |JIP

MaKpOdJIEMEHTOB LIUKJI yIJIepoja, a3oTa, cepbl. ['eOXUMHUUECKUH ITUKIT

dbocdopa

2 | DU3UKO-XMMUYECKHE PacueT ckopocTu pacrpocTpaHeHHs, IPEeBPaICHHS, JIP

MIPOILIECChI B aTMocdepe B3aMMO/ICHCTBUSI BEIIECTB B aTMOcdepe




3 |Dusuko-xumH4eckue Pacuer ckopoctu pacnpocTpaHeHusl, IpeBpalcHus, JIP
npouecchl B ruzpocdepe B3aUMOJICHCTBUSI BEIIECTB B ruspocdepe
4 |OU3NKO-XUMHYECKHE Pacuer ckopocTu pacnpocTpaHeHusl, NpeBpalleHus, JIP
npoLecchl B IuTochepe B3aUMO/ICHCTBUS BEIIECTB B IuTOCchepe
5 |HepaBHOBecHas CompspkeHne Cil U TIOTOKOB, ypaBHeHHs OH3arepa. JIP
TepMoJauHaMHKa. YpaBHeHus |YpaBHeHus Kenem-Kauanbckoro u nmpaktuueckue
Omnzarepa u Kenewm- KO3 QHUIHEHTHI ITepeHoca
Kauanbsckoro
6 |JluneiiHble 3aKOHHI IIepeHoca [Pacder ckopocTr audy3un U FIEKTPOMHUTPAITHOHHOTO JIP
Owma, ®uka, apcu, @yppe |mepeHoca gepes MeMOpaHbl. PacueT ckopoctn
NIEKTPOMATH3A
7 |MopemupoBanue npoueccoB |OcBoeHUE MTPOrpaMMHOr0 poayKTa « MukporereporenHas |JIP
nepeHoca B HaHOMaTepHraiax [MoJenb». [IpoBeeHne pacueToB 37eKTPOIPOBOJHOCTH,
ko3 dunrenta tudQy3noHHON TPOHUIIAEMOCTH U YUCET
nepeHoca

Pemenue 3amau (P3), ycraseiii onpoc (YO), «omui-onpoc» (BO), koHTponsHas pabota
(KP), 3amura mabopatopHoii padotsl (JIP).

I[Ipy  u3yuenumn
JTUCTAaHIIMOHHBIC 00pa30B

JUCHUITIIMHBI MOTYT IMPUMCHATBCA QJICKTPOHHOC 06yquI/Ie,

arelbHbBIe TeEXHOJIOTUM B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBblie paboThl He IPEyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuXcs Mo JUCHUILINHE (MOTYJII0)

Ne Bux CPC [TepeueHp y4eOHO-METOIUUECKOTO 0OECTICUEH s AUCIUTUIUHBI 1O BBIOJIHEHHIO
B CaMOCTOATEIHHON PabOTHI
1 2 3
1 |Pemrenue 3amau Tpudonor K.M. ®uznko-xuMudecKue mporeccs B TexHochepe: yaeOHUK st
2 |CaMocTosTeIbHOE crynentos By30B / K. U. Tpudonos, B. A. JleBucunos. - M.: UTHOPA-M: ®OPYM,
M3y4CHHUE Pa3ZIeioB, 2007.-239 c.
CaMOIIOITOTOBKa
aTeMaTHYeCcKOe MOJICIMPOBAHIE 3KOJIOTHUECKHX MPOLIECCOB PaCIpOCTPAHEHHS
(mpopaboTtka u M
HOBTOpEHHe 3arpsI3HAIONIMX BEIIECTB: yueOHOe ocodune [uis cTyIeHToB By30B / B. A. baGemiko,
i A. B. [1aBnoBa, O. M. Babemko, O. B. EBnokumoBa; M-Bo 00pa3oBaHus U HAYKA
MaTepuana u oc. Denepanmy; aHCKHH roc. yH-T. - KpacHomap: aHCKHI
Poc. @ Ky6 K Ky©6
MaTepHana yueOHHKOB rocyaapcTBeHHbll yHuBepeuteT], 2009. - 138 c.
1 y4eGHBIX TOCOGHiA Metoandeckue yKa3aHHs K CAMOCTOSTENIbHON paboTe CTYICHTOB.
9 v V3
o
[OATOTOBKA K YT1BepxkneHsl kadeapoit puznaeckoit xumuu, mpoTokoda Ne 17 ot 11.05.2017 r.
TOPHBIM . .
naGopatop Mertonueckre peKOMEHJalluy K OpraHn3aliy ayIMTOPHON W BHEAYJUTOPHOU
3aHATUSAM .
KOMOKBH: M 1 7.) (caMoCTOsTEeNBHOI) PabOTHI CTYACHTOB: MeTOAMYEeCKIEe yKka3aHus / cocT. T.I1.
Y = Cropoxenko, T.B. ITounnoxk, A.B., Becnianos, H.B. Jloza. — Kpacuonap: Ky6anckuit
3 |Hoaroroska k roc. yu-T, 2018. 89 ¢
TEKyIIEeMY KOHTPOJIIO - YR, )

Y4yeOHO-METOANYECKHE MaTepuaibl I CaMOCTOATEILHONW pabOThl OOYYalOIIUXCS W3
Yrclia MHBAIKU/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 310poBbs (OB3) npenocraBnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JLis nan ¢ Hapy1n

CHUSAMU 3PCHUA:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popme s71eKTp
Jns muu ¢ Hapyn

OHHOT'O IOKYMEHTA.
EHUSIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hopme IIeKTp
JLis nan ¢ Hapy1n

OHHOI'O JOKYMCHTA.
CHUAMMU OIIOPHO-ABUTIATCIILHOI'O allrapara:

— B ieyaTHoO! opme,
— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.




JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3 OOpa3oBaTe/lbHbIe TEeXHOJIOTMH, NPHUMEHsieMble INPH OCBOCHHUM JAWCHUILINHBI
(Mmomyuis)

B xome wu3yueHMs [OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIEAYIOIIUX
00pa30oBaTeNbHBIX TEXHOJOTUN: JIKIMH, J1a0OpaTOpHbIe 3aHATHS, NpoOIeMHOe OoOyueHwHe,
MOJyJIbHasl TE€XHOJIOTHUS, MOJArOTOBKA NMHUCBMEHHBIX AHAJIUTUYECKMX PabOT, CaMOCTOATENIbHAs
paboTa CTy/IeHTOB.

KoMneTeHTHOCTHBIM MOAXO0A B paMKax HpernojaBaHMs JUCLMIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOECKTHBIX METOMMK,
MO3rOBOr0 INTypMa, pa300pa KOHKPETHBIX CHUTyallUil, aHaiaM3a IeJarorn4eckux 3ajad,
MEe1arorMYeckKoro KCIEepUMEHTa, HHBIX (OPM) B COUETAHUU C BHEAYTUTOPHOM paboToii.

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

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHIEMbIE IPH U3YYCHUN JUCIUTUTNHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsl IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM AJIEKTPOHHON TOYTHI.

B xome wu3yueHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME CIIEAYIOIIUX
00pa30BaTeNbHbIX TEXHOJOTHI: JEKIUH, JIadopaTOpHbIE 3aHATHs, NpoOJIeMHOE O0O0ydeHHeE,
MOJyJbHasi TE€XHOJIOTHUS, MOJAIOTOBKA NMUCHbMEHHBIX AHAJIMTUYECKMX PabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KoMneTeHTHOCTHBIM MOAXO0A B paMKax HpernojaBaHMs TUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOI0 INTypMa, pa300opa KOHKPETHBIX CHUTyalluil, aHaiM3a IeJarornyeckux 3ajad,
[earorn4eckoro S3KCIepUMEHTa, MHBIX ()OPM) B COUETAHUU C BHEAYJUTOPHOU pabOTOM.

NHdopmanMoOHHbIE  TEXHOJOIMM, MPUMEHSAEMble TIPH  HU3YyYEHUM JAUCLUILIUHBIL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNMHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHSIEMbIE TIPH H3YUCHUN JUCIUTUTNHBI
— JUIA JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3]I0POBbsSI TNPEAYCMOTPEHA OpraHU3aIUs
KOHCYJIBTAIIMH C MCIIOJIb30BAaHUEM DIIEKTPOHHON TIOYTHI.

Jns popmupoBaHus NpoQecCHOHAIbHBIX KOMIIETEHIIMH B MpoIlecce OCBOCHHUS Kypca
HCIIOJIb3YETCSl TEXHOJIOTHS NMPOQEeCCHOHATBHO-PA3BUBAIOLIET0 00yUEHHUs, MTpelycMaTpUBaroas
HE TOJBKO Iepeadyy TEOpPeTHYECKOro Marepuaja, HO U CTUMYJIMpPOBAaHHE M DPa3BUTHE
MPOJYKTUBHBIX MMO3HABATENBHBIX JACHCTBUI CTYJICHTOB (Ha OCHOBE MCHXOJIOTO-TIEAarOrHIECKON
TEOPHH MO3TATHOTO (POPMUPOBAHMS YMCTBEHHBIX I€HCTBHI). AKTUBH3AMU U UHTEHCU(PHUKAIIUN
MO3HABATEJIILHOTO TIpOIecca CIIOCOOCTBYIOT MCIOJIb30BAaHUE IE€IarOrMUYecKOl 3IBPUCTUKH,
MO/JICIUPOBAaHKE NTPOOJIEMHBIX CUTYalUi, MyJIbTUMEIUIHbBIE TPE3EHTALMH B JIEKLIMOHHOM KypCe.
B pamkax ma0opaTOpHBIX 3aHATHH TPUMEHSIOTCS METOAbl IPOEKTHOTO  OOydeHws,
UCCIIEI0BATEIbCKUE METOMbI, TPEHUHIOBbIE (DOPMBI, METOJ] KOHKPETHBIX CHUTYallil, UTPOBbIE
TEXHOJIOTHH. B mporiecce caMoCTOSTeTFHON I TETbHOCTH CTYICHTHI OCBaWBAIOT U AaHATTH3UPYIOT
NepeoBOM MeIarornyeckuil OIbIT, MCIONB3YSI UMEIOIIYIOCS JUTEeparypy U HMH(pOpMaIMOHHbIE
TEXHOJIOTUH, BBICTYIAIOT C MPE3CHTAIMSMA TIepe]l YUalUMHUCS, BeIyT TPOQPOPHEHTAIIHOHHYIO
paboTy, HaKaIUIMBAIOT MOPTHOINO Pa3padOTOK.

4 OueHoYHbIE CPeCTBA JJIsl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH Y MPOMEKYTOYHOM
arrecTaluu

OrneHOYHBIC CpeNCTBAa MpeAHa3HAYEHBI JJII KOHTPOJIS M OICHKH 00pa3oBaTeNbHBIX
JTOCTHIKEHUH OOYYarolMXCs, OCBOMBIIMX MPOrpaMMy Y4eOHON AUCHMILTUHBI «DU3NKO-
XUMHUYECKHE MPOIIECCHI B TEXHOCHEPE.



Pa3HOYPOBHEBBIX  3aJaHUIA,

O1eHOUHBIE CPECTBA BKIIIOYAET KOHTPOJIBHBIE MaTepHalibl Ul NIPOBEACHUS TeKYyIIero
KOHTPOJISl B (hopMe TeCTOBBIX 3aJaHUM, NOKJIAAa-TIPE3CHTAlMK 1O MPOOJIEMHBIM BOIPOCAM,

pOJIEBOM  WTPHI,

aTTecTanuu B GopMe BOIPOCOB U 3aJaHUH K 3a4eTy.

CUTYallMOHHBIX 3aJjad U MNPOMEeKYTOYHOM

CTpyKTypa OLeHOYHBIX CPEACTB JJIf TeKylleil U MPOMeKYTOYHOMH aTTecTaluu

Ne Kon u HanmeHoBaHue Pesynprarel 00y4yeHus HaunmMeHoBaHuE OLIEHOYHOTO
n/n HMHJUKaTOpa (B cootBeTcTBMU C 1. 1.4) CpencTBa
(B cooTBeTcTBUU C 1. 1.4) Texymuii IIpomexyTouHnas
KOHTPOJIb aTTecTalys
1 UIIK-3.1. Ucnone3yer 3HaeT npoeccuoHaIbHOE KP Bomnpoc Ha 3auete
po¢eCCHOHATHHOE mporpaMMHOe obecrieuerne st coopa, 1-4
MIpOrpaMMHOE 00paboTKky ¥ repenadn HHHOpMAaIIHH,
obecneuenne ais coopa, U COBpPEMEHHEIE CPENICTBA
00paboTKH U neperadn BBIYHCINTEILHON TEXHUKHU H
nHdopmanuu n nH(pOpMaIMOHHO-KOMMYHHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJIsl MAaTEMaTHIEeCKOTO
BBIYHCITUTEIHHOM MO/ICTIMPOBAHMUS, OCHOBHBIE
TEXHUKH U MpOTrpaMMHBIE CPEJCTBA JUIsl ONHCAHUS
nHpopMannoHHO- (PU3MKO-XUMHUYECKUX MPOILIECCOB B
KOMMYHHUKAI[MOHHBIC TexHochepe
TEXHOJIOTUH JIs
MATEMATHYECKOTO YMeeT oCyLecTBIATh IOUCK U
MOJICITHPOBAHHS UCIIOJIb30BaTh NpodeccHoHaNbHOe
IIPOLIECCOB B TexHOC(epe | MPOrPaMMHOE obecnedeHne st copa,
00paboTku 1 nepenayu nHPOpMaIKH,
Y COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIILHON TEXHUKU H
MH()OpMaIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JJISl MAaTEMaTHIeCKOTO
MOJIETIMPOBAHMS TPOIIECCOB B
TexHOcepe, TPOSKTHPOBATh
MaTeMaTHYECKYI0 MOJIENb
Brnaneer HaBbIKaMu CO3/1aHUS
MaTeMaTHYECKUX MOJIEIIeH, peIIeHUs
MaTeMaTHYEeCKHX 3a7ad, METOJaM1
MOCTPOEHMSI MaTeMaTHIECKUX MOJeIeH
TUTOBBIX 33124 B 0071aCTH (PHU3HUKO-
XMMHYECKHX ITPOILIECCOB B TEXHOChepe
2 HUIIK-3.1. Ucnons3yet 3HaeT OCHOBHBIE POrpaMMHbIE BO Bompoc Ha 3auere
npodeccCHOHATbHOE CPEeICTBA ISl ONTUCAHUS (PU3UKO- 3-11
IPOrpaMMHOE XMMHYECKHX MPOLIECCOB B TeEXHOChEDE,
obecrieuenue Uit cOopa, | pas3iIM4YHbIE HCTOYHUKU HHPOPMAIUU
00paboTKH U Mepeaaun JUTsI pelIeHns 3a/1a4 B 00J1acTH
nHdopmanuu u MO/ICTIMPOBaHUS (PU3NKO-XMMHUUECKHX
COBpEMEHHBIE CPEJICTBA MPOLIECCOB B TeXHOC(Epe, OCHOBHBIE
BBIYHCITUTEILHON 3aKOHBI U BBIPaKaroIie YPABHEHNUS B
TEXHUKH U o0JacT MO/IeTMPOBaHUS (PU3UKO-
nHpopmMannoHHo- XMUMHYECKHX MTPOIIECCOB, YHCICHHBIE
KOMMYHUKaIMOHHbIE METO/Ibl; BBIYUCIUTEIBLHYIO TEXHUKY;
TEXHOJIOTUH JJIS MPUKJIAIHBIE IPOTPaMMBI
MaTeMaTH4eCcKOro MOJIb30BATENILCKOTO HA3HAYCHUS;
MO/JICITUPOBAHHUS CHeLUATM3UPOBAHHbBIE TPOTPAMMBI
MIPOIIECCOB B TexHOChepe
YMeeT ocymecTBISITh MOUCK U
UCIIOJIb30BaTh NpodeccroHanbHOe
nporpaMMHOe obecriedenue st coopa,
00paboTky 1 nepenadu HHPOPMAIUU
Brnaneer, BHeApseT u pa3pabaTpiBacT
npodeccroHaIbHOE TPOTPAMMHOE




obecrieuenne it cobopa, 06paboTKH 1
nepeaayn uHGopMaIu U
COBPEMEHHBIE CPEICTBA
BBIYHCIIUTEIbHON TEXHUKH U
HH(POPMALMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH JJI1 MATEMaTHYECKOTO
MO/IEJIMPOBAHHS IPOLIECCOB B
TexHocdepe, BlIaaeeT HaBbIKaMH
CO3/IaHHS MATEMaTHYECKUX MOJICIICH,
PCILICHHST MATEMAaTHIECKUX 3a71ad,
METOIAMH IIOCTPOCHHUSI
MAaTEMaTHIECKUX MOJIEICH THIIOBBIX
3a/1a4 B 00J1aCTH (PU3NKO-XHMHUUYECKUX
HPOLIECCOB B TeXHOChepe

HUIIK-3.1. Ucnone3yer 3HaeT npodeccuoHaIbHOE BO Bompoc Ha 3auere
npo¢eCCHOHATBHOE mporpaMMHOe oOecrieueHue Iyt coopa, 12-14
IIPOrpaMMHOE 00paboTku 1 nepenayu nHGopManum,
obecrieuenue it cOopa, | M COBPEMEHHBIE CPEJCTBA
00paboTKK U mepeaauu BBIYUCIIUTENILHOW TEXHUKH U
nadpopmanuu n nH(pOpMaIMOHHO-KOMMYHHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJIsl MAaTEMaTHIeCKOTO
BBIYHCITATETLHON MOJICTIMPOBaHNS, OCHOBHBIE
TEXHUKH U MPOTPaMMHBIE CPEJCTBA VIS ONMCAHUS
nHpopmMannoHHoO- (PU3UKO-XUMHUYECKHUX TIPOIIECCOB B
KOMMYHUKAIIMOHHBIC TeXHOC(bepC, Ppa3JIMYHbIC UICTOYHUKU
TCXHOJIOTMH JJIA I/IH(i)OpMaIII/II/I IJIA peIICHU 3a1a4 B
MaTeMaTH4YeCKOTo 00s1acTH MOICTUPOBaHUS (PU3HKO-
MOJEJIMPOBAHUSL XMUMUYECKHX MPOIIECCOB B TeXHOChEpe,
MPOLIECCOB B TEXHOC(Epe | OCHOBHBIE 3aKOHBI U BBIpAXKAIOIIHE
ypaBHEHHUSI B 00JIaCTH MOICTUPOBAHUS
(PU3UKO-XUMHUYECKHUX IIPOLIECCOB,
YHCIIEHHbIE METO/IbI; BBIYUCIIHTEIBHYIO
TEXHHKY; IPUKJIaJHbIE IPOTPaMMBI
MOJTb30BATENILCKOTO HA3HAYCHNS;
CHEUATU3UPOBAHHBIC TPOTPAMMBI
YMeeT ocyIecTBIsATh OUCK U
UCTIONIb30BaTh NpodeccroHanbHOe
porpaMMHOE obecriedenue st coopa,
00paboTKH ¥ mepenadn HHQOPMAIIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
TCXHOJIOTHH OJI1 MAaTEMATUYCCKOTO
MO/ICJIMPOBAHMUS TPOLIECCOB B
TexHochepe, MPOEKTUPOBATH
MaTeMaTHYECKYI0 MOJIEIIb;
HCIIOIb30BaTh MaTeMaTHUECKUN
anmnapat Jisl peleHus 3aJaun
HUIIK-3.1. Ucnonb3yet 3HaeT npodeccruoHaIbHOe YO Bormpoc Ha 3auere

npodeccuoHaIbHOE
IIPOrpaMMHOE
obecrieuenue Juts cOopa,
00paboTKH U repesadn
nHpOPMALUHU ’
COBpEMEHHBIE CPEICTBA
BBIYUCITUTENIbHON
TEXHUKH U
nHPOPMAINOHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro

nporpaMmmHoe obecniedeHue st coopa,
00paboTku 1 nepenayy HHPOpMaIny,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIbHON TEXHUKHU U
nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/ICJIMPOBAHNS, OCHOBHBIE
MPOTrpaMMHBIE CPEJICTBA JUIsl OMHCAHMS
(hHU3UKO-XUMHUYECKHX TPOIIECCOB B
TexHOC(epe, pa3INnYHbIe HCTOYHUKH
uHGbOPMALIUK I PELICHHS 3a1a4 B
obacTu MO/IeTMPOBaHUS (PU3UKO-
XMMHYECKHX ITPOIIECCOB B TeXHOCheEpe,

14-21




MOACINPOBaHUA
IpoueccoB B TeXHOC(l)epe

OCHOBHBIE 3aKOHBI U BBIPAXKAIOIUE
YpaBHEHHsI B 00J1aCTH MOJICITMPOBAHHMS
(PU3UKO-XUMHUYECKHUX TIPOLIECCOB,
YHCIICHHBIE METO/IbI; BHIUUCIUTENIBHYIO
TEXHHKY; TPUKJIaJHbIE IPOrPaMMBI
MOJIb30BATENBCKOTO0 HA3HAUEHUS,
CTEUATU3UPOBAHHBIC TPOTPAMMBI

Braneer, BHenpsieT u pa3padbaTbiBaeT
npodeccroHanbHOE TPOTPaAMMHOE
obecrieuenne it cbopa, 00paboTKH 1
nepeaayn nHPOPMAaLUU ’
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIHTEIBHON TEXHUKH U
MH(POPMALMOHHO-KOMMYHHKALIHOHHBIE
TEXHOJIOTUH JUUI MaTEMaTHYECKOTO
MOJCIUPOBAHUS POLIECCOB B
TexHochepe

HUIIK-3.1. Ucnonb3yeT
npodeccruoHaIbHOE
POrpaMMHOE
obecrieueHue a5 cOopa,
00paboTKU U mepeaaun
nHpOpPMALIUN 1
COBpEMEHHBIE CPEICTBA
BBIYHCITUTEIHHOM
TEXHUKH U
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH IJIA
MaTEMAaTHYCCKOI'O
MOJICITUPOBAHHSI
MPOIIECCOB B TexHOC(hEpe

3HaeT npodeccHOHANBHOE
nporpaMMHoOe obecriedeHue s coopa,
00paboTku 1 nepenayu nHGopMaIum,
U COBPEMEHHBIC CPE/ICTBA
BBIYHMCIIUTEILHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALHOHHBIE
TEXHOJIOTUH JUII MaTEMaTHYECKOTO
MOJCIUPOBAHUS, OCHOBHBIC
NPOrPaMMHBIE CPENCTBA AJIsl ONTHCAHUS
(M3HKO-XUMUYECKUX TIPOLIECCOB B
TexHocepe, pa3IMIHbIC HCTOYHUKH
HH(POPMALIUY IS PEUICHUS 33134 B
o0nacTu MOJIeTMpOBaHus (PU3UKO-
XMUMUYECKHX MPOIIECCOB B TeXHOChEpe,
OCHOBHBIC 3aKOHBI M BEIPAXKAIOIINE
ypaBHEHHUSI B 00J1aCTH MOJICTUPOBAHUS
(PU3UKO-XUMUYECKHUX IPOLIECCOB,
YHCIICHHBIC METO/BI; BHIYHCIUTENBHYIO
TEXHUKY; MPUKIAJHBIC TPOrPAMMEI
HOJIB30BAaTENILCKOTO HA3HAYCHHS;
CIICLIMAT3UPOBAHHBIC TPOrPaMMBbI

YMeeT oCyIecTBIATh MOUCK U
MCIIONB30BATh NPO(ECCHOHATBHOE
nporpammHoe obecniedeHue s coopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYHUCIIUTEIbHON TEXHUKHU U
nH(pOpPMaLMOHHO-KOMMYHUKAIJHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOT0o
MOJEJIMPOBAHUS IPOLIECCOB B
TexHochepe, IPOEKTUPOBATH
MaTeMaTUYeCKy0 MOJIelb;
UCIIOJIb30BaTh MaTeMaTHUECKUN
anmapat JJIsl peleHus 3aJaun

Bnaneer HaBBIKAMU CO3/IaHUS
MaTEeMaTHYECKUX MOJICIICH, PeIICHHUS
MaTeMaTHYECKUX 3a7a4, METOAAMU
MMOCTPOCHHST MATEMATHYCCKUX MOICIICH
TUTIOBBIX 33124 B 0071aCTH (PHU3UKO-
XUMHYECKHX IPOLIECCOB B TEXHOCHepe

BO

Bompoc Ha 3auere
22-25

HUIIK-3.1. Ucnone3yer
npodeccruoHaIbHOE
IPOrpaMMHOE

Bnaneer, BHenpseT u pa3pabaTsiBaeT
npodeccroHaIbHOE TPOTPAMMHOE
obecrieuenne Juist cobopa, 06paboTKH 1

YO, KP

Bomnpoc Ha 3auete
26

10




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

nepeaayn uHPOpMaIuu 1
COBpPEMCHHBIC CPEICTBA
BBIUYHUCIIUTENILHON TEXHUKU U
WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHEIC
TEXHOJIOTUH JJI1 MATEMATUYECKOTO
MOJICTUPOBAHHMS MPOIICCCOB B
TexHocdepe, BajiceT HaBbIKAMU
CO3[1aHHsI MaTEMATHYECKUX MOJEIEH,
peLICHUs] MATEMaTHYECKHX 3a/1a4,
METOJIaMHU TTIOCTPOCHHUSI
MaTeMaTHYECKUX MOJEIEH THIIOBEIX
3a/1a4 B 00IaCTH (PU3UKO-XUMHYECKUX
MPOIIeCcCOB B TexHOChEpe

HUIIK-3.1. Ucnonb3yeT
npodeccHoHaIbLHOE
IPOrpaMMHOE
obecrieuenue i cOopa,
00paboTKK 1 nepenavn
nHdopmanuu u
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON
TEXHUKH U
HHPOPMALNOHHO-
KOMMYHHKaIMOHHBIC
TEXHOJIOTUH IJIA
MaTEMAaTHYCCKOI'O
MOJICITUPOBAHUSI
MIPOIIECCOB B TexHOC(hEpe

3HaeT OCHOBHbIE IPOTPaMMHBIE
CpeAcTBa AJIs ONUcaHus GU3NKo-
XMMHYECKHX MPOLIECCOB B TeXHOChEpE,
pa3IMyHbIe UCTOYHUKY HH(POPMAIN
JUISL pellieHns 3a1a4 B 001acTu
MO/JICTIMPOBaHHUS (PU3NKO-XMMHUUECKHX
HPOLIECCOB B TeXHOC(HEpe, OCHOBHBIC
3aKOHBI U BEIPAXKAIOIIHE YPABHCHHUS B
o0xacTé MozenupoBaHus QHU3UKO-
XHUMHYECKHX MPOLECCOB, YUCICHHBIC
METOZBL; BHIYUCIUTENBHYIO TEXHUKY;
MPUKJIAIHBIE TPOTPAMMBbI
H0JIL30BAaTEJILCKOTO HA3HAYEHMUS;
CreLUaIN3UPOBAHHbBIE TPOTPAMMBI

YMeeT nNpoeKTUPOBaTh
MaTeMaTHUYECKYyI0 MOJIEIIb;
HCIIOJIL30BaTh MaTEMaTUYECKUI
amnmnapar JJis pelieHus 3a1a4u

Brageer, BHenpsieT u pa3pabaTsiBaeT
npodeccroHanbHOE TPOTPAMMHOE
obecrieuenue aist coopa, 06paboTKH U
nepenavu HHQOPMAIUHU U
COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MHPOPMALMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUH JIJII MaTEMaTHYECKOTO
MOJICIUPOBAHUS POLIECCOB B
TexHoc(epe, BlIageeT HaBbIKAMH
CO3/1aHMsI MATEMAaTHYECKHX MOJICIICH,
pelLICHNs MaTeMaTHYECKHX 3a/1ad,
METOJIaMH TTOCTPOCHHUSI
MAaTEMaTHUYCCKUX MOL[eHefI THUIIOBBIX
3aJa4 B 00J1acTH (PU3NKO-XUMHUUECKHX
MIPOLIECCOB B TexHOCchepe

KP, P3

Bompoc Ha 3auere
27-31

N

Ilpumepnutii nepeuens éonpocos u 3a0anui

Bonpocs! 111 3aIMThI 1a00paTOPHBIX padoT

TunoBbie KOHTPO/IbHBbIC 32JaAHUSI MJIA HHbIE MAaTePHAJIbl, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapaKTePU3yOIIHX 3TAlbI
(¢opmMupoBaHusI KOMIIETEHIIMII B IpoLecce 0CBOCHHUsI 00pPa30BaTeIbHON NPOrpPaMMbl

Bonpocskl 111 KOHTPOJILHOM padoThl 0 TeMe «buoreoxumMmnyeckne MUKJIbI

MaKpO3JE€MECHTOB»

UTto Takoe OMOTEOXMMUYECKUI TTUKIT?
Kakue ObIBatoT 6MOreoXMMHUECKHE ITUKITBI MAKPOITIEMEHTOB?
Uto Takoe OMOTEOXMMUYECKUN KPYTOBOPOT aTOMOB?

11




KakoBbI OCHOBHBIE 3Tarbl II00ATBHOTO IUKJIA yriaepoaa?

KaxoBBI OCHOBHBIE 3TaIbI INI00AILHOr0 IIUKJIA a30Ta?

KakoBbI OCHOBHBIE ATalbl II00ATBHOTO ITUKJIIA CEPHI?

KakoBbl OCHOBHBIE ATalbl TEOXUMHUYECKOTO KA Gochopa?

Yro Takoe ouora?

KakoBa ocHOBHAsI poJib OMOTHI B MOAIEPKAHUU TTI00ATBHBIX IUKIIOB 3JIEMEHTOB?

©oN A

Bonpoce! 1151 «0aun-onpoca» no reMe «@U3HMKO-XUMHYECKHe MMPoLecchbl B aTMocdepe»
1. Uro takoe armoctepa? KakoB razoBblii COCTaB, CTPOCHHE U PAJAMALMOHHBIA PEXKHUM
atMochepsi?

Kakue ocHOBHBIC (PM3HKO-XMMHYECKHE MTPOIIECCHI TPOUCXOIAT B aTMochepe?

Urto npeacTaBisioT U3 ce0s MUPKYIALUsS aTMOchepbl U MPOIECChl paccesiHus?

Uro Takoe qucrnepcHbie cuctembl B atMochepe? Uto Takoe aspo3oiu?

UYrto Takoe 030H? KakoBbI OCHOBHBIE CBOMCTBA CTpaToc(hepHOTO 030HA?

Kaxk u3mensiercst kimmar 3emn?

Uro Takoe kuciaoTHbele ocaaku? Korna v npu Kakux yCIOBUSAX MPOUCXOIST KHUCIOTHBIE
OCaXKJICHUS?

8. UYro Ttakoe poroxmmuueckuii cmor? Kakue ObIBaroT BUIbI?

Noakown

Bonpocs! 1151 «6ann-onpocay onpoca no teme «OU3UKO-XUMHYECKHe MPOLecChl B

ruapocdepe»
1. Kakue ¢puznko-xumMuueckue mpouecchl IpoucxoisiT B ruapochepe?
2. Yrto Takoe KMCIOTHO-OCHOBHOE PaBHOBECHE B IPUPOIHBIX BOAAX?
3. Pacckaxxute 006 aHTPOIOI€HHOM 3arpsi3HEHUH TPUPOTHBIX BOJI.

BOl'lpOCbI AJIA YCTHOI'O oIpoca 110 TeMe «PU3NKO-XUMHYECKHE nmpoueccol B JII/ITOC(bepe»

1. Kakune ¢pu3nko-xumMuuecKue npouecchl Npoucxoadar B utochepe?
2. Yro Takoe nmouna?
3. KakoB xumuyeckuii coctaB ous?
4. Kakue ObIBatoT (popMbl IOYBEHHON KUCIOTHOCTU?
S. Kakoe ObIBaeT XuMHUECKOE 3arps3HEHUE 10YB?
Bonpocs! 15 «0anu-onpoca» no teme «HepaBHoBecHasi TepMOIMHAMMKA. Y paBHEHUs
Omn3sarepa u Kenem-Kauaabckoro»
1. W3 kakux ypaBHEHMI U NPENON0KEeHUH BbITeKkaeT ypaBHeHne HepHera-ITnanka?
2. Kak BBIpa3uTh IUIOTHOCTH IIOTOKA HOHOB YE€pe3 TIPAAUEHT DBIEKTPOXUMHUYECKOIO
noTeHuuana’?
3. B uem 3akimrouyaercs ycioBUe paBHOBECHUS?
4. Kakwue cymectBytoT ocHoBHbIe 3nemenTsl THIT?
S. UYro u3 cebds mpeacrasiser ypaBHeHus OH3arepa?
6. KakoBa ¢dopmynupoBka u  (uU3MUECKM CMBICT IOTOKOB, JBIXKYIIUX CHJI U

ko uImeHToB nepeHoca B ypaBHeHun Kengem-Kauansckoro?

Bonpocs! 1u1s1 yeTHOro onpoca no teme «JInneiinbie 3akonbl Oma, @uka, lapcu, @ypobe»

1. Kaxum 00pa3zom BO3MOKHO OCYIIECTBUTH BBIBO JINHEWHBIX 3aKOHOB nepeHoca duka, Oma
u Jlapcu u3 ypaBHenus Kenem-Kauansckoro?

2. Kak 3Byunt 3akon ®@uka?

3. Kak 3Byunt 3akon Oma?

4, Kak 3Byunt 3akon @ypne?

IIpumep 3axa4 A1 KOHTPOJIBLHOM padoThl 0 TeMe «JInHeliHbIe 3akoHbl OMa, Puka,
Hapcu, Dypbe»
3aoaua 1. Tennoobmen
UYenoBek oxazancs 3a Ooprom cynHa t(B)=14 °C. Haiigure, Ha CKOJBKO TpaayCcoB
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noHuszuted t° ero tena 3a 10 MuH, eciu SHEpPreTUKa JbIXaHUs BO3pacTET B 3,5 pasa, pU 3TOM B
HOPMAaJIbHOM COCTOSIHMM CKOPOCTb NpEBpaIlieHus sHeprun 72 kkan/gac. [IpuHsaTh KO3 PUIeHT
teronpoBogHocTH 0=0,06 kJ[x/(M"2-K-c); TermmoemkocTs Tena: C=0,86 kkan/(kr-K), miomans
nosepxHocty Tena 1,8 M2 Macca tena 70 kr.

3adaua 2. BeigedeHnue npoodykmoe memaboauzma

PabGoTy moyek OLIGHMBAIOT MO KOHIIEHTpAallMM KpeaTMHUHa B KpoBU. HopmanbHas
KOHIIEHTpanusi KpeatuHuHa B KpoBU Cixp=10 mr/n. I'ematokpur kpoBu H=0,4 (oO6vemHas noins
SpPUTPOLUTOB B KpoBH). KOHIIeHTpalns KpeaTHHUHA B TKAHEBOW M BHYTPUKJIETOYHON KUAKOCTU
MPUMEPHO Takas ke, Kak U B IuIa3Me KpoBH. KpeaTHHUH BBIBOJUTCS BMeCTe ¢ MO4oH, Vy=2,4
a/cyT. OnpeneanuTh CKOPOCTh MPOU3BOJICTBA kKpeatrHUHA G (Mr/4ac), o01ryto Maccy KpeaTHHUHA
B opranuzme M (mr).

IIpumep 3a1a4 AJ151 KOHTPOJIBLHOM PadoThHI 0 TeMe «MoaeJupoBaHue MPOLECCOB MepeHoca
B HAHOMATEPHAJIAX)

1.1 B miockoM KaHalle JJIEKTPOAMAIM3aTOpa CKOPOCTh TEYeHWs pacTBopa 1,6 cMm/c,
paccrostaue Mexxay Memopanamu 0,8 mm. PaccuuTarh najenue naBieHus 1 00bEMHYIO CKOPOCTb
pactBopa B kKaHaie mupuHoi 40 cMm. [1ocTpOUTh KOHIIEHTPAMOHHBINA TPOQHIIL U HAUTH CTEIICHD
obecconBaHus pacTBOpa B ceueHuu Ha pacctosiuuu 40 cM OT BXoJ1a B KaHall. Paccuntats pacxon
3JIEKTPOPHEPrUuH, HEOOXOMUMOi s Tmomydenus 1 M° 00ecconeHHOH BOJBI; y4ecTh BKJIAbI,
NPUXOJSIIUECS COOCTBEHHO Ha DJIEKTPOAMAIN3 M Ha paboTy Hacoca. [IpHHATH, 9YTO OCHOBHBIM
KoMIIOHeHTOM pactBopa sBistiercs NaCl (D= 1,6 107 cm?/c, [ = 1072 em%/c, ¢°= 0,02 momus/n);
Yrcia mepeHoca MPOTUBOMOHOB Uepe3 aHHMOHO- U KaTHOHOOOMEHHYI0 MeMOpaHbl puHATH .95,
ki Hacoca 0,6. Pacxo anektposHepruu B pacyere Ha 1 dac paboThl annapata (B Brxuac) paBeH:
Ha OJ1 : Aep= 1 U, rae | — cuiia Toka B A, a U — HanpsbkeHHe Ha BceM anmnapare B B, Ha
nepekauky : Apomp= [Ip W/[p, rae [1p — naaeHue 1aBIeHUS B H/M?, W — 06beMHas CKOPOCTh B
m3/aac, a [Jp — ki Hacoca.

1.2 OnpenenuTe MUHUMAIBHYIO JUIMHY KaHasla 00€CCOIMBAHUS 3JIEKTPOIUaIn3aTopa, Ha
KOTOpPOM JIOCTUTAETCsl cTeneHb obecconuBanus 50 %, ecau
e uncna neperoca = 0,98;
e MexxMeMOpaHHOe paccrosiHue = 0,45 mM;
® CKOpOCTb T€UEHMs pacTBopa 3,2 cMm/c;
CuuTtatb, YTO B PaCTBOPE UMEETCS TOJIBKO HATPUI-XJIOP.

1.3 Jlan seKTpoAnau3HbIN anmapat, coaepkaniuii 100 mapHbeix kamep. MexxMeMOpaHHOe
paccrosnue = 0,5 mM. JlnuHa kanamna 60 cm. Paszmep memOpansl 60 Ha 40 cMm. Omnpenenutsb
IIPOM3BOJUTENIHOCTD arnapara, pu KOTOpol cTeneHb 00eccoNnBaHusl JocTUraercs paBHon 60
%. HyHO HaiiTu CKOPOCTH pabOTHI arapara.

1.4 TpebOyercs cripOEKTUPOBATh IEKTPOAUATIN3HBIN anmapaT, KOTOpbli Obl 0OecrieunBa
80% obecconuBaHMs pacTBOpa xjopuaa HaTpusi. Pasmep memOpan 60 Ha 40. PaccrosiHne mexy
MeMmOpanamu = 0,4 MM. ATImapaT JIOMKeH UMeTh TIPOM3BOJUTENLHOCTE 2 M>/uac. Haiftu gmcno
IapHbBIX KaMep B ammapare.

1.5 TpeGyercst cpOEKTHPOBATH NEKTPOIUATU3HBIN anmnapaT, KOTOphlid Obl obecreunBal
80% oOecconuBaHus pacTBopa xJjiopuaa HaTpus. FI3BecTHO, 4TO IpU CKOPOCTU TEUEHUS )KUIKOCTH
2 cm/c Ha kaxabix 10 cM JUIMHBI KaHana KoHIeHTpanus yosiBaeT Ha 20%. upuna memOpan 40
cM. Paccrosinue mexny memopanamu = 0,4 Mm. AnnapaT A0KEH UMETh IPOU3BOJUTENBHOCTD 2
m/uac.

Haiiti nnmuny kanana oGeccolMBaHMsI U YUCIIO MMAPHBIX KaMep B armnapare.

3ayeTHO-3K3aMeHAIHOHHBIE MATEPHAJIBI IJIsl IPOMEKYTOYHOM aTTecTAluM (3a4eT)
1. buoreoxumudeckue MHUKJIBI MAaKpOdJIEMEHTOB. bBHOreoXuMuueckuii KpyroBOpOT
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aTOMOB.
OcHOBHBIE 3TaIlbl TT00AITBHOTO LUKJIA YTIepOo/ia, a30Ta, CEpH.
Yrto Takoe reoXMMHUECKU UK pocdopa U U3 4ero OH COCTOUT?
OcHoBHas poiib OMOTHI B MOACP)KAHUH IIT00ATBHBIX IIUKIOB JIEMEHTOB.
OU3NKO-XUMHUYECKHE TIPOIIECCHI, MPOUCXOAAIINE B aTMOChepe.
["a30BBIii cOCTaB, CTPOCHHUE U PAAUAIIMOHHBIN PEXXUM aTMOCQEPHI.
Hupkynsauus atMmocdepsl U mpoliecchl paccestuusl. J{ucrnepcHble CucTeMbI B aTMOChepe.
OcHOBHBIE CBOMCTBA CTPATOCHEPHOTO 030HA.
Kaxk n3mensiercs kimmar 3emin?
0. Korzaa u npu Kakux yCIOBUSAX MPOUCXOAAT KUCIOTHBIE OCAXKICHUS?

11. Yto Takoe GOTOXUMUYECKUIA CMOT?

12. ®usnKo-XxMMHUYECKHE MPOIECCHI, MPOUCXOSIINE B THApOochepe.

13. KucioTHO-0CHOBHOE paBHOBECHE B IPUPOAHBIX BOJAX.

14. AHTpoIoOreHHoe 3arpsi3HeHUE IPUPOIHBIX BOJ.

15. ®usuKo-xMMHUYECKHE IPOIIECCHI, MPOUCXOAIINE B TUTOCHEpE.

16. Xumuyeckuii cocTaB U CBOWCTBA MOYB.

17. ®opMbl NOYBEHHON KUCIOTHOCTH.

18. Xumuueckoe 3arpsS3HEHHE ITOYB.

19. OcobeHHOCTH paclpoCTpaHEeHUs, TpaHCHOpPMAIMM M HAKOIUICHHUS 3arps3HSIOIMINX
BEILIECTB B OKPY’KAOLIEH Cpele.

20. PacnpoctpaHeHue BelIecTB B OKpyxartoleil cpeae. Kakum o6pa3om ocyuiecTBisercs
NEPEHOC BEIIECTB MEX/IY Pa3IMIHBIMU CpeIaMu?

21. Kakwue ObIBalOT TEOXUMHYSCKHE Oapbephl?

22. Jlucddysus B yCIOBHUSIX HATOKEHHOTO SJIEKTPUUYECKOro mojs. YpaBHeHue HepHera-
IInanka.

23. BelpakeHHe TIUIOTHOCTH IIOTOKa HOHOB Yepe3 TIPaJUeHT SJIEKTPOXUMHYECKOTO
MOTEHIIMaza. Y CIOBUE PABHOBECHS.

24. Dnementsl THIL. YpaBuenus OHzarepa.

25. VYpasuenus Kenem-Kauansckoro. @opmynupoBka U (HU3HYECKHI CMBICI MOTOKOB,
JBIDKYIIUX CHII U KOA((OUITMEHTOB MEepPEeHOCa.

26. Ypasuenus Kenem-Kauansckoro. BeiBoa nuHelHbIX 3akoHOB nepeHoca ®uka, Oma u
Hapcu.

27. BapomemOpanubie Tporecchl. Kiaccudukanus OapoMeMOpaHHBIX —IPOIECCOB.
MexaHu3M pa3zzieneHust B 00paTHOM 0CMOCE M B IpyTUX 0apoMeMOpaHHBIX MPOLECccax.

28. TlapameTpsl, onpeneNsonue KauecTBO pa3/ieleHnss B 0apoMeMOpaHHbBIX MpoIeccax
(paxTop 3anepxKu, KOIPPHUIMEHT FIKCTPAKIUK). Y paBHEHUsI OanaHca.

29. MaremMaTHueCcKoe ONKMcaHhe 0CMOCa U 0OPaTHOIO 0CMOCA.

30. DnekTpomemOpaHHBIC TIpOIecChl. CXeMa AIeKTPOAHATN3A.

31. Ognomepnas moaens D/, KoHueHTpalmonHas nojspu3anus Ipy 3JIeKTpoIuaiuse.
PacueT ckauka noteHuuana B MeMOpaHHOM cucTeMe.

EOOND A WN

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHust
Kpurtepun oneHuBanus pe3yibTaToB 3a4eTa

OueHkn «3aumeno» 3acily’)KUBAET CTYJIEHT, OOHApYXHUBIIMKA 3HAHHE OCHOBHOI'O
MPOrpaMMHOTO MaTepuaia B 00bEMe, HEOOXOAMMOM JIIS JalbHEUIel yuéObl U TpeacTosIIeit
paboTel 1O mpodeccuu, CHPABIAIOMIMNACA C BBIMOJIHEHUEM 3a/laHuM, MPEeIyCMOTPEHHBIX
IIPOrpaMMOi1, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHJOBAHHOM IIPOrPaMMOM.

OneHka «He 3aumeno) BBICTABISIETCA CTYIEHTY, OOHApyKUBILIEMY MpoOesbl B 3HAHUSIX
OCHOBHOTO TPOTPaMMHOIO MaTepHuaja, JONMYyCTUBIIEMY IPHHLUMNHUAIbHBIE OHIMOKH B
BBIIIOJIHEHUH TIPETYCMOTPEHHBIX IporpamMmoi 3amaHuil. Kak mpaBumio, OnEHKa «HE 3a4TEHO»
CTaBUTCS CTYJEHTaM, KOTOpble HE MOTYT THPOJOKUTh OOydYeHHE WIM MPUCTYIIUTh K
npoecCHOHANBHOM JIEATENIbHOCTH 0 OKOHYaHHM By3a 0€3 JOMOJHUTENbHBIX 3aHSATHH IO
COOTBETCTBYIOIICH NUCLUILIAHE.
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Kpurtepuu oneHnBanus pe3yJbTaTOB YCTHOIO OIIPOCa

OneHka «omauuHo» CTAaBUTCA, €CIM CTYACHT IOJHO M3JaraeT mMarepuan (OTBedaeT Ha
BOIPOC), JaeT NPAaBUIIBHOE OIPEJC/IEHUE OCHOBHBIX IOHATUH; OOHApy>KMBAaeT MOHUMAaHUE
MarepHaia, MOKET 00OCHOBAaTh CBOU CYXKICHHUS, MPUMEHUTh 3HAHHUA HA NPAKTHKE, NMPHUBECTH
HE00X0IMMBbIE IPUMEPHI HE TOJIBKO U3 Y4EOHUKA, HO U CAaMOCTOSITEIbHO COCTABICHHBIE; N3J1araeTr
MaTepual Mocie0BaTeNbHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3bIKA.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIEHT JAeT OTBET, YIOBJIETBOPSIOIIMNA TEM e
TpeOOBaHUSAM, YTO W JJISI OLEHKU «OTIUYHO», HO JomyckaeT 1-2 ommOKH, KOTOpBIE caM XKe
UCIIpaBIIET, U 1—2 HepoueTa B OCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «y0oe1emeopumenbHo» CTABUTCS, €CIH CTYJIEHT OOHApy)XKMBaeT 3HAHHE U
[IOHUMaHHE OCHOBHBIX IOJI0XKEHUHN TaHHON TeMBbI, HOT M3JIaraeT MaTepuai HEeIOJIHO U JIOMyCKaeT
HETOYHOCTH B ONPEACIICHUN MOHATUH WK (POPMYITHUPOBKE MPABUIT; HE YMEET JOCTATOUYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATh CBOM CYXJEHUS U MPUBECTH CBOM NPHUMEPHI; U3JIaraeT MaTepHuai
HETIOCJIE0BATEIbHO U JOIYCKAET OIIUOKU B SI3bIKOBOM O(OPMIIEHUH U3]1araeMoro.

OueHka «HeyooenemeopumenbHo» CTABUTCS, €CIIM CTYJCHT OOHAapy>KMBaeT HE3HaHUE
OousibIIell YacTH COOTBETCTBYIOIETO BONPOCA, MJOIMYCKaeT OMMOKH B  (OPMYJIHUPOBKE
OIpeNieIeHuH W MpaBHJI, MCKAKAIOIIME MX CMBICH, OECIOpSJIOYHO M HEYBEPEHHO M3JIaraer
matepuan. OuneHka «2» OTMEYaeT TaKHe HEAOCTaTKU B IOATOTOBKE, KOTOpBIE SIBISIOTCS
CepbEe3HBIM IPEMATCTBUEM K YCIIEIIIHOMY OBJIaJICHHUIO MOCIEAYIOUIMM MaTepHaIOM.

Kpurepus oneHuBaHusA pe3yJbTATOB NPAKTHYECKOI0 3aHATHH C pellieHHeM 3a1a4

OneHka «omauuHno» BBICTABISAETCS, €CIIU CTYJIEHT UMEET IIyOOKHe 3HaHUS y4yeOHOro
Marepuaia 1Mo TeMe NPaKTUYeCKOH paboThl, MOKa3bIBAET YCBOCHHE B3aMMOCBSI3M OCHOBHBIX
MOHSTH, UCHIONB3YEMBIX B paboTe, CMOT OTBETUTh HA BCE YTOUHSAIOIINE U JOMOJHUTEIbHBIC
Bonpochl. CTy/IEHT JEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M IMPAKTUYECKOro MaTepuana Io
TeMe TPAaKTHUYECKON paloThI, ONMpenesseT B3aMMOCBSI3M MEXAy MOKa3zaTelsIMH 3aJadyu, AaéT
IIPaBUJIBHBIM QITOPUTM PELICHHUs, OINpPEAEIsIeT MEXAUCHUIUIMHAPHBIE CBSI3M 10 YCJIOBHIO
3a/1aHusl.

O1eHKa «xopouto» BHICTABISIETCS, €CIIA CTYACHT MOKa3ajl 3HaHWE Y4eOHOTro MaTepuana,
YCBOUJI OCHOBHYIO JIUTEPATYPY, CMOT' OTBETUTH IIOYTH ITOJIHO Ha BCE 3a/IaHHBIE JOIIOJIHUTEIbHBIE
U yTOYHsIONME BONpockl. CTYEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO M MPAKTUYECKOTO
MaTepuaiga MO TeMe NpPaKTHUYecKOoil pabdoThl, AOMyCKas HE3HAUYMTEIbHBbIE HETOUYHOCTH TMpHU
pelmeHun 3aj1ad, UMesl HEMOJHOE NOHMMaHUEe MEXIMCHUIUIMHAPHBIX CBS3€H NPU IPABUIBHOM
BBIOOpE aNropuT™Ma perieHus 3aJaHus.

OneHka «y0061emeopumenbHo) BbICTABISETCS, €CIU CTYIEHT B 11€JI0M OCBOMJI MaTepHa
NPaKTUYECKON pabOThl, OTBETHJI HE HAa BCE YTOUHSIOLINE U JIOMOJHUTENbHbIE BONPOChl. CTyAEeHT
3aTPYIHSAETCA C TMPABUIBHOM OLEHKOM MPEMIOKEHHOW 3a/1add, AAa€T HEMOJHBIA OTBET,
TpeOyIoMMii HABOAAIIMX BOMPOCOB TMPEMOAaBaTeNsi, BHIOOP alropuT™Ma pelIeHUs 3aaadu
BO3MOJKEH IIPH HABOJSIIMX BOIIPOCAX IPETIOIABATEIIS.

OueHka «Hey0061€meopumenvHo» BBICTABISETCA CTYINEHTY, €CIM OH HMEET
CYILLIECTBEHHbIE NPOOEbl B 3HAHHUSX OCHOBHOTO YYEOHOIo Marepuana MpakTH4ecKoW paloTshl,
KOTOPBIN MOJHOCTBIO HE PACKPBLI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTH HA YTOUHSAIOLIUE U
JOTIOTHUTENbHBIE BONIPOChl. CTYyIEHT 1a€T HEBEPHYIO OLIEHKY CUTYyalluH, HETIPAaBUJIHHO BBIOMpAET
AJITOPUTM JCUCTBUM.

Kpurtepun oueHnBanus pe3yabTaTOB OBICTPOr0 MMCHbMEHHOI0 ONpPOoca («OJIHI-0IPOc»):
Kaxnomy cTyaeHTy BblAaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OTtBeT JOJIDKEH OLITh YETKUM U KpaTKuM, COACpKAIIMM BCE€ OCHOBHBIC XapaKTCPHUCTHUKU
ONMCHIBAEMOTO MTOHATHS, UHCTUTYTA, KATETOPHUH.
IIxana oneHUBaHuUA:
«Omauunoy - BOIPOC PACKPHIT IOJHOCTBIO, TOYHO OOO3HAYEHbI OCHOBHBIE MOHATUS U
XapaKTEPUCTUKHU 10 TEME.
«Xopouioy - BOTIPOC PaCKpPHIT, OTHAKO HET MOJHOTO ONMHUCAHUS BCEX HEOOXOAUMBIX 3JIEMEHTOB.
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«Yo0oenemeopumenvnoy - Bopoc packpbIT He MOJHO, MPUCYTCTBYIOT IpyOble OIIHMOKH, OJTHAKO
€CTh HEKOTOPOE MOHUMAHUE PACKPBHIBAEMBIX MOHSATHUH.
«Heyoosenemeopumensvhoy - OTBET Ha BOIIPOC OTCYTCTBYET HJIM B LIEJIOM HE BEpEH.

Kpurtepuu onieHuBaHus pe3yJIbTaTOB KOHTPOJIbHBIX PadoT

OneHka «omauuno» BBICTABISIETCS, €CIIM CTYJIEHT BBINOJHWI paboTy 0e3 ommboK u
HEJIOYETOB, JIOMYCTHII He 00Jiee OJJHOTO HEeI0UYeTa.

O1eHka «xopoutoy», €Cau CTyIEHT BBIOIHHII PadOTy MOJHOCTHIO, HO JOITYCTHII B HEW HE
Oosiee 0JHOM HEerpy0Ooil OIMOKU U OJTHOTO HEIOYEeTa, WK He 0oJiee IBYX HEJ0YCTOB.

OueHka «yooenemeopumenshoy, €Cil CTYJIEHT IPaBUIbHO BBIIIOJIHUI HE MEHEe
MOJIOBUHBI pa0OTHI WJTU JOMYCTUII He OoJiee ABYX IpyObIX OIMIMOOK, WIM HE OoJiee OHOU rpyOoi
¥ OJIHOUM HerpyOoi OIIMOKH ¥ OJTHOTO HEJA0YETa, U He 00Jiee IBYX-TPeX HErpyObIX OMUOOK, HIIH
OJTHOW HEerpyOoi OIMMOKHM M TPEeX HEIO0YETOB, WIH MPH OTCYTCTBHH OIIMOOK, HO NMPHU HATUYUU
YeTBIPEX-TISITH HEI0UETOB, TNIOXO0 3HAET TEKCT MPOU3BENICHHS, JOMYCKAET HCKaKEHHE (DaKTOB.

O1icHKA «Hey008/1emeopUmMenbHO», €CIA CTYICHT JOMYCTHII YHCIIO OIIMOOK U HEJIOUETOB,
IIPEBOCXOISIIIIEE HOPMY, ITPH KOTOPOI MOKET OBITh BEICTABJICHA OIICHKA «3», MIIN €CJIN MPABHIEHO
BBIMOJIHUJI MEHEE MTOJIOBUHBI PA0OTHI.

Kpurepun oueHuBanusi JJ1adOpaTOpPHBIX padoT

«5» (OTIMYHO, 3aYTEHO): BBHITIOJHEHBI BCE 3a/IaHUsI TAOOPATOPHON PaOOTHI, CTYIEHT YETKO
u 6e3 orOOK OTBETUII Ha BCE KOHTPOJIbHBIE BOTIPOCHI.

«4» (X0polI0, 3aUTEHO): BBIMOJHEHBI BCE 3aJaHHs JIa0OpaTOpHOW pPaOOThI, CTYACHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEUAHUSMHU.

«3» (YIOBIETBOPUTENIBHO, 3a4TCHO): BBIMIOJIHCHBI BCE 3aJaHMs JIA0OPATOPHOUM pabOTHI ¢
3aMEUYaHHUsIMH; CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TEHO0): CTYJEHT HE BBINOJHWI WIM BBIIOJHWI HENPAaBWIBHO 3a/laHus
71a00paTOPHOI pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIBHBIE BOTIPOCHI C ONIMOKaMH MIJIA HE OTBETHIT
Ha KOHTPOJIbHBIE BOITPOCHI.

OueHouHble CpencTBa Uil WHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH
3/I0pOBbS BEHIOMPAIOTCS C YUETOM UX WHIUBUAYATBHBIX MCUXO(PU3NIECKIX OCOOCHHOCTEM.

— MMPY HEOOXOTUMOCTH UHBAJIU]IAM | JIUIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0POBbBSI
MPEA0CTABISAETCA JOMOJHUTEIBLHOE BPEMs JIs MOArOTOBKHY OTBETA HA 3a4€TE;

— MPU TPOBEICHHUH TIPOIIETYPHl OLICHUBAHUS PE3YJIHTATOB 00YUYEHUsI MHBAJIUIIOB U JIMI] C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKHUX
CPENCTB, HEOOXOUMBIX UM B CBSI3HM C UX WHIUBUIYAIBHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/10POBbBSI
W WHBAIMAOB TMPOIEAypa OIEHUBAHUS pPE3yJbTAaTOB OOYYEHHUS 1O JTUCHUILIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa olieHHBaHUs PE3yIbTATOB OOyUECHMs] MHBAIUAOB WU JIUI[ C OTPAHUUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBbSl MO JUCHUILTHHE (MOMAYNIO) MpeaycMaTpuBaeT MpeIoCTaBICHUE
uHpopmanuu B (opmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX 3J0POBbS M BOCHPHATHS
uHpOpMaLUu:

JIyist i1l ¢ HapyIIeHUsIMH 3PEHUSL:

— B IieyaTHOU popme yBeTHUEeHHBIM MIpU(TOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JInist un ¢ HapyLIEHUSMH CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA.

Jljig U1 ¢ HapyHIeHUsIMA OIIOPHO-JBUTATEIBLHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.
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5 IlepeyeHb y4eOHOM JTUTEPATYPHI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1 YueOnas sureparypa

1. Tpudonop K.M. dusuko-xumMudeckue mpoiecchl B TexHochepe: ydeOHHUK st
cryaentoB By30B / K. U. Tpudonos, B. A. [leBucunos. - M.: UTHOPA-M: ®OPYM, 2007. - 239
c.

2. MatemaTuueckoe MOJACITUPOBAHUE IKOJOTHUECKUX MPOIECCOB PACIPOCTPAHCHHUS
3arpsI3HSAIONIMX BEIIECTB: yueOHoe mocoOue s cTyaeHToB By30B / B. A. babGemko, A. B.
[TaBnoBa, O. M. babemxo, O. B. EBnokumoBa; M-Bo obpa3oBanusi u Hayku Poc. denepanuu;
Ky6anckwuii roc. yH-T. - KpacHonap: [Kyb6anckuii rocynapctBennbsiii yauepcurtet], 2009. - 138
c.

3. I'ymepoB, A.M. Maremarndeckoe MOACIUPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX
MPOIIECCOB [DNEKTPOHHBIN pecypc]: yuel. mocodue / A.M. 'ymepoB. — DIEKTPOH. 1aH. — 2-¢
u3n., mnepepad. — Cankrt-IlerepOypr: Jlans, 2022. — 176 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/211445.

4, benop IL.I. CucremHblii aHamu3 W MOJCIMPOBAHUE OMACHBIX MPOILIECCOB B
texaochepe [Teker]: yuebHOe mocodue mst ctyaeHToB By3oB / I1. I'. Bemnos. - M.: Akagemusl,
2003. - 506 c.

o. MemOpanbl 1 MeMOpaHHBIC TEXHOIOTHH, 1o pell. A.b. SIpocnasiesa, — M.: Hayka,
2013. - 612 c.
6. V3nenoBa A.M., Kosanenko A.B., VYprenoB M.X. Maremaruueckoe

MOJIeJIMpOBaHUE MEMOpaHHBIX IMpoleccoB ¢ ucrnonb3oBanuem Comsol Multiphysics: Yuebnoe
nocob6wue. — Kapagaesck: KUI'Y, 2012. — 182 c.

1. KoBasienko, A.B. Marematudeckoe MojJenupoBaHue (HU3UKO-XMMHUYECKUX
nporieccoB B cpene Comsol Multiphysics 5.2 [DnekTporHbIN pecypc]: yaedHOe mocooue / A.B.
KoBanenko, A.M. ¥Y3nenosa, M.X. Yprenos, B.B. Hukonenko. — DnektpoH. naH. — CaHKT-

[MerepOypr: Jlans, 2022. — 228 c¢. — Pexum nocryna: https://e.lanbook.com/book/209906.

5.2 Ilepuoguyeckasi JuTeparypa
1. Basel nannsix komnannu «ct Bero» http://dlib.eastview.com
2. Onekrponnas oudmrnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3 HHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMpodeccHOHATbHbIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

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

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

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

4. Hayunas snexkrponnas 6udiauoreka (HIb) hitp://www.elibrary.ru/

5. [TonHOTEKCTOBBIC apXMBBI ~ BEAYIIUX 3alaJHbIX HAYYHBIX O KypHaJOB Ha
Poccuiickoii mardopme Hayunsix xypaamos HOMKOH http://archive.neicon.ru

6. HanmonaneHast >nekTpoHHas OMOIMOTEKa (JOCTYIN K DIEKTPOHHON Oubmmoreke
nuccepranuii Poceuiickoit rocynapcrBenHoi ouodnuorexu (PI'B) https://rusneb.ru/

7. baza pmannpix CSD KeMmOpHIKCKOro LEHTpa KpHUCTALIOrpaduyecKux IJaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

9. Springer Journals Archive: https://link.springer.com/
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https://www.ccdc.cam.ac.uk/structures/
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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. "Jlekropuym TB" http://www.lektorium.tv/

16. YuuBepcurerckas uadopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru

NudopmannonHbie CIPABOYHbIE CHCTEMbI:
KoncynbranT [lntoc - cipaBoyHasi mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH ).

Pecypchl cBOGOIHOTO J0CTyHA:

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

2. AmepHKaHCKas maTeHTHas 0a3a gaHHbIx http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAyKd M BbICHIEro oOpa3zoBanus Poccuiickori ®enepanuu
https://www.minobrnauki.gov.ru/;

4, ®denepanpHblil mopran "Poccuiickoe odpazosanue” hitp://www.edu.ru/;

5. Wndopmanmonnas cucrema "EnmHoe OKHO JocTyma K 00Opa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas komnekius 1udpoBeIX 00pasoBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7. Ciyx0a TeMaTHYeCKHX TOJIKOBBIX ciioBapeit hitp://www.glossary.ru/;

8. CnoBapu u sHnuKIONe MK http://dic.academic.ru/;

9. O6pa3oBarenbHbIi mopran "Yueba'" http://www.ucheba.com/;

10. 3akonompoekt "O6 obpazoBanuu B Poccuiickoii @enepanun'. Bonpocsl U 0TBETHI

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

CoOcTBeHHBIC JJICKTPOHHBIC OOpa3oBaTelbHble M HMH(pOPMAIHMOHHBIE pPeCypPChI

KyoI'Y:

1. ONEeKTPOHHBIN Karajaor HayuHnoit 6ubnMoTexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. OneKTpoHHas oubnuoreka TPYZOB YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayJIbHOTO TUHaMUYeckoro ooydenus http://moodle.kubsu.ru

4. baza yueOHBIX mJIaHOB, Yy4e€OHO-METOJWYECKUX KOMILJIEKCOB, IMyOIUKaluid Hu
koH(pepenmmii http://infoneeds.kubsu.ru/

5. bubnnoreka wuHOpMaLMOHHBIX  pecypcoB  Kadenpsl  HMHGOPMALMOHHBIX
oOpazoBarenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

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

7. DneKTpoHHbIE 00pa3zoBaTeIbHbIE Pecypchl Kadeapbl HHPOPMALIMOHHBIX CUCTEM U

TexHojoruil B oopazoBanuu KyOIl'Y u Hayuno-metoaudeckoro xypHana "[LHIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6 MeToauyeckne yKazaHus 1Jis1 00y4arOIIMXCH 10 OCBOCHHIO JUCHUIIMHBI (MOTYJIA)

VYcmenrtHoe OCBOEHWE AUCIUIUIMHBI TPEANOaraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTyJIEHTa MyTEeM IIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

O0mme pekoMeH AU

W3ydenne OUCHUILTUHBI CIEIyeT HAYMHATH C MPOpabOTKH paboueil mporpaMMel, ocoboe
BHUMaHUE, YIS IEJsIM U 3a71a4aM, CTPYKTYPE U COAEP>KaHUIO Kypca.

Pabota ¢ KOHCTIEKTOM JIEKITUH.
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[IpocMOTpUTE KOHCHEKT cpazy MOCHE 3aHATHI, OTMEThTE MaTepHual KOHCHEKTA JICKIIHM,
KOTOPBIA BBI3BIBACT 3aTpyJHEHMs Ui NOHMMaHuA. llomblTaliTech HaWTH OTBETHI Ha
3aTPyAHUTEIIbHBIE BONIPOCHI, HCIIOJIb3Ysl PEKOMEHyEeMYO0 JuTeparypy. Eciiu camocTosTenbHo He
ynanoch pazoOparbcsi B Marepuaie, chopMyIHpyiHTe BONPOCH U OOPAaTUTECh 32 MOMOINBIO K
IPENoJIaBaTel0 Ha KOHCYJIbTAaluU Win Onuxkaiinei ekuuu. PerynspHo oTBoauTe Bpems A
IOBTOPEHMSI IPOMJIEHHOIO0 MaTrepuaa, IpPOBEPssl CBOM 3HAHUS, YMEHHS M HaBBIKU IIO
KOHTPOJIbHBIM BOIIPOCAM.

Jlekuuu SIBIISIFOTCS OJTHAM W3 OCHOBHBIX METOJIOB OOYYEHHS MO TUCIMIUIMHE, KOTOPBIE
JIOJDKHBI pelaTh CIeIyoLe 3aJauu:

- U3JI0KUTh BaKHEHIIMI Marepuana ImporpamMMbl Kypca, OCBEIIAIOLIUI OCHOBHBIE
MOMEHTBI;

- pa3BUTh y CTYAECHTOB NOTPEOHOCTh K CAMOCTOSATENIbHOW paboTe Hajx y4eOHOH U
HAay4YHOH JIUTEPATypPOU.

C 1enpro KOHTPOJIS ¥ NOATOTOBKU CTYACHTOB K U3YUYEHHUIO HOBOM T€Mbl BHauase Kax10ro
3aHATHUS MPENoAaBaTeIeM MPOBOJUTCA WHAWBUAYAIBHBIA WM (POHTAIBHBIN YCTHBIH OMpPOC MO
BBINOJIHEHHBIM 33aJaHUAM Ipenbltyneil Tembl. Kpurepun OneHKH: — NpaBUIbHOCTh OTBETa IO
COJIEpKaHUIO 3a/1aHus (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMINUOOK IpU OTBETE);

— IOJIHOTA U TIyOMHA OTBEeTa (YUYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MOHATUN U
T.1.);

— CO3HATEJILHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE U3JIaraeMoro MaTepuaa);

— JIOTHKAa W3JIO)KEHUA MaTepuana (yYUThIBAETCA YMEHHME CTPOUThH LIEJIOCTHBIMH,
I0CJIEI0BATENbHBIN pacckas, IpaMOTHO MOJIb30BATHCS CIIELUATbHON TEPMUHOJIOTHEN);

— PpalMOHAJIBHOCTh MCIIOJIIB30BAHHBIX IPUEMOB M CIOCOOOB PELICHHS IOCTABJIEHHOM
yueOHOIl 3a1auM (YUUTHIBAETCSl YMEHHUE HCII0JIb30BaTh HanboJiee porpeccuBHble U 3(hpeKTUBHbIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTb M 3(P(HEKTUBHOCTh HCIHOIb30BaHUSA HATJSAHBIX MOCOOMH H
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U € MOJIb301 IPUMEHSTH HATJIAJHOCTh
U JIEMOHCTPAILIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

— UCIOJIb30BaHUE JOTOJIHUTEIBHOTO MaTepuaia (00s3aTelIbHOe yCIOBUE);

— palMOHANBHOCTh MCIOJIb30BAHUS BPEMEHH, OTBEJIEHHOIO Ha 3ajjaHue (He onolpsercs
3aTSIHYTOCTb BBINOJIHEHUS 3aJjaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HMHJMBUyabHBIX
0COOEHHOCTEH CTYJICHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa AOKEH MPENCTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
HoCJIeI0BaTeIbHOE COOOILIEeHHEe Ha 33/JaHHYI0 TeMy, IOKa3blBaTh €ro yMEHHME NPUMEHATh
ornpezeNieHus, MpaBuja B KOHKPETHBIX CIIydasx.

MeToanyeckue peKOMeHIAUUM 1JIsl NOATOTOBKH K KOHTPOJILHBIM Pa0oTaM M HAIlMCAHUA
KOHTPOJbHBIX padoT

IIpyu moaroTroBke K KOHTPOJBHOM pPabOTE€ M HTOTOBOMY TECTHPOBAHMIO HEOOXOIMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIC paHEe KOHCIEKTHI JIEKIHH, TMPOCMOTPETH MOPSIOK
BBINOJIHEHUS JTaOOPAaTOPHBIX PabOT M OCHOBHBIE IOJyYE€HHBIE B XOJ€ JIAOOPATOPHBIX paldoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJBbHBIE BOMPOCHL. CBEPUTH CIHMCOK BOMPOCOB C HMEIOLIEHCs
uHpopmanuei. Hexocraromyro uHpopManuio HE0OOXOJUMO HaWTH B ydyeOHMKax (yueOHBIX
MOCOOMSIX) WK B JPYTUX UCTOUHUKAX UH(POpMaIUH.

KonrtponbHas paboTa npoBOAUTCS B MUCbMEHHOH (Gopme.

KontponbsHble paboThl OOBIYHO COJEpPKAT HECKOIBKO BOMPOCOB W HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT nu0O0 caM BBIOMpPAeT OAMH M3 TPEAJIOKEHHBIX BapUaHTOB, JHOO
MPEeIo/IaBaTelh 3aKPEIUIIET 3a KaKIBIM CTYICHTOM OIPE/ICIICHHBI BapHUaHT.

MeToauyeckue peKOMeH AU /sl MOATOTOBKH K OBICTPOMY NMCbMEHHOMY ONPOCY
«0JHMI-0IpOCY» M MPOBeeHNs OBICTPOr0 MUCLMEHHOI0 ONPOCca «OJIUL-0NPOCa»
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BricTphIil TUChMEHHBIN OMPOC «OIHII-OMPOC)» CIIOCOOCTBYET PA3BUTHIO MBICIUTEIHLHOTO
mpolecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIINICHUIO U aHATTN3Y, a TAKXKE 3aKPETIICHUIO
3HaHUH y BCEX CTYJIEHTOB OJHOBPEMEHHO.

[Tpu MOATOTOBKE K «OJIHI-OMPOCY» MPETOAaBATEINb TOJDKEH 3apaHee MPUTOTOBUTH CITHCOK
CTYJICHTOB U HaIlUCATh CaAMbI€ Ba’KHBIE, HO IIPU 3TOM Y3KHE U JIOTUYECKU CBSI3aHHBIE BOIIPOCHI 110
COOTBETCTBYIOLLEH TEME.

KaxxnoMmy cTyneHTy BblaaeTcs CBOM COOCTBEHHBIN, y3KO C(hOpPMYJIMPOBAHHBIN BOMPOC.
OTBeT JOJDKCH 6BITL YCTKMM M KpaTKuM, COACPIKAIIUM BCC OCHOBHBLIC XapPaKTCPHUCTHUKU
OIMUCBHIBAEMOT0 TIOHSTHS.

MeTtoanyecKkue peKOMeH/ALMH 1JIsl IPOBeJeHHUsI 3a4eTa

CryneHTtsl 00s3aHBI CIaTh 3a4eT B COOTBETCTBUHU C PACIHUCAHUEM M yYEOHBIM IJIAHOM.
3ayer No JUCLUIUIMHE IpecieAyeT Lelb OLIEHUTh paboTy CTyAEHTa 3a Kypc, IOJIydeHue
TEOPETUYECKUX 3HAHUH, MX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOPETCHHE
HaBBIKOB CaMOCTOATENbHON pabOThl, yMEHHE MPUMEHATH IOJyYE€HHbIC 3HAHUS Ul PEIICHUsS
IIPAKTUYECKUX 3ajau.

dopma MpoBeJeHHsA 3adeTa: YCTHO WJIM IMCbMEHHO YCTaHABIIMBACTCA peELICHUEM
kadenpsl. Pesynbrar ciaun 3auera 3aHOCUTHCS IIPEIIOAABATEIEM B 3K3aMEHAIIMOHHYIO BEJOMOCTb
Y 3a4ETHYIO KHUXKKY.

B ocBoeHuu IUCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
37I0pOBbsi OOJIBIIOE 3HAYCHHE HMEST HHAMBUAyanbHas ydeOHas pabora (KOHCYJbTAlMH) —
JIONIOJIHUTEIBHOE Pa3bsICHEHUE Y4eOHOr0 MaTepuaa.

WupuBuyanbHble KOHCYJNbTAMM IO MPEIMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM MHJIMBUIyalU3alud O0yUEHUsI U YCTaHOBJICHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy IpernojaBaTelieM U OO0y4arollMMCsl HMHBAJIMAOM WM JIMIOM C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMH 3/10POBBbSL.

JlabopaTopHasi pa0oTa BBIIOJHSETCS CTYJEHTOM B COCTaBE IPYMIIbI, MOATPYIIIbI WIH
UHAUBUYalnbHO. Bce BblUMCIIEHHS KenaTeabHO MPOBOAUTH BO Bpems 3aHsaTus. [lpu
HEIOCTaTOYHOM KOJIMYECTBE BPEMEHH UX MOYKHO BBITIOJHATH B YaChl CAMOCTOATEIBHOM paboThI ¢
00s13aTeNIbHBIM TMPEACTaBICHUEM PE3YIbTaTOB MPENOIaBATEN0 Ha MOCIEAYIONINX 3aHATUAX WIN
KOHCYJIbTaIUSIX.

Odopmiienre paboT JOHKHO MPOBOIUTHCA MOCIIE OKOHYaHUS paboThl B ayauTopuu. s
MOJIMOTOBKU K 3alllUTE OTYETa CIeAyeT MPOaHaIU3UpOBaTh PE3ysbTaThl, 000OIIUTE PE3yIbTaThl
UCCIIEIOBaHM B BU/I€ BHIBOJIOB 110 padoTe, MOArOTOBUTH OTBETHI Ha BoIpockl. [Tocie 3aBepiienus
BBITNIOJTHEHMSI TAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3alllUTA.

7 MaTepuajibHO-TeXHUYeCKOe ofecrieyeHHe Mo JUCHHUIIINHE (MOY.110)

HanmeHoBanue crienuaabHBIX OCHaNIEHHOCTD CTIEIHaTbHBIX [MepedeHp JUIIEH3HOHHOTO

MOMEIIEHHU MOMEIIEHHUH POrPaMMHOTO 06eceYeH st

VYuebOHbie ayJIMTOPUU Uit | Mebenb: yuebHas mebenb Microsoft Windows

MPOBEJCHUSI 3aHATHH JIeKIIMOHHOTO | TexHHuYecKkue cpeacTBa 00ydeHus: Microsoft Office Professional

THIA 9KpaH, MPOEKTOP, KOMIBIOTEP Plus

(aym. 10la, r. KpacHomap, yi. COMSOL Multiphysics

CraBpomnosbckas, 149)

VYuebOHbie ayJMTOPHI i | Mebenb: yueOHas Mebeb Microsoft Windows

MPOBeICHHsI TabOPaTOPHBIX paboT. TexHIYeCKHE CPEACTBA O0yUCHHS: Microsoft Office Professional

(ayn. 10la, r. KpacHomap, yi. | 3KpaH, IPOEKTOP, KOMIILIOTEP Plus

CrasponoJbckas, 149) O6opynoBaHUe: MENIOBAs JIOCKA COMSOL Multiphysics

Jis  caMocTosATeNbHOW  paboThl  OOYyYaloOUIMXCsS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOJKITIOUCHUS K ceTu «HTepHEeT» U oOecrneueHueM JOCTyna B AJIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCHUTETA.
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HanMmenoBanue moMenieHui s
CaMOCTOSATEIFHOU pabOThI

OcCHAaILIEHHOCTh TOMEIIECHHUH JUTs
CaMOCTOSTENILHOM PabOTHI

Hepequ}, JIMIOCH3HUOHHOI'O
porpaMMHOTO obecneueHus

o0yyaromuxcst o0yyarommxcst
IMomenienue A caMoCTOSATEeNbHON | Mebenb: yueOHas MeOenb WinSvrDCCore ALNG
paboThI oOyyaromuxcs (YuTanpHbid | KoMruiekt cnenuanusuposannoii | LICSAPK MVL 2Lic CorelLic
3ax Hay4Ho# Oubnmortexu) MeOeJn: KOMITBIOTEPHBIE CTOJIBI EES

ObopynoBanne: KOMIOBIOTEPHAsT TEXHIKA
C TOIKIIOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHUKAIIMOHHOH ceTu «IHTepHET» U
JIOCTYIIOM B 3NIEKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTEIFHYIO

cpeny o0Opa3oBaTENIbHONW OpraHHW3aluM,
BeO-KaMephbl, KOMMYHHUKAIIHOHHOE
obopyoBaHue, o0ecreunBaroIee
JOCTYyIl K CETH HMHTEpPHET (IIPOBOIHOE
COe/IMHEHHE u GecnipoBotHOE
coenuHenue o texuogoruu Wi-Fi)

Microsoft Office Professional
Plus
Koncynprantllinoc

ITomemenue g caMOCTOATEIbHON
pabotel obywaromuxcs (aya. 329c,
401c, T. Kpacnonap, yaI.
CraBpomnonbckas, 149)

MebGenb: yueOHass MeOeb

Kommnexr CleNUaIU3UPOBaHHOU
MeOeIn: KOMITBIOTEPHBIEC CTOJIBI
O06opynoBaHue: KOMIbIOTEPHAS TEXHUKA
C MOJKIIOYEHHEM K HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHOU ceTr «IHTepHET» U
JOCTYTIOM B INEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIbHY IO
cpeny oOpa3oBaTelbHOW OpraHU3alluwy,
BeO-KaMephbl, KOMMYHHUKAaIlHOHHOE
o0opyoBaHue, o0ecreunBaroIIee
JOCTYIl K CETH HHTEepHET (IIPOBOJHOE
COEIHEHHE u GecripoBoIHOE
coexunenue mo texuojaorun Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
CHeL{I/IaJ'II/ISI/IPOBaHHOG
IporpaMMHOC 06ecnequHe
cepun «OKOJIOI» (YIIP3A
«29KOJIOI'», ITIB-2KOJIOT,
NHBEHTAPU3ALNS,
MATUCTPAJIb-T'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)

Fenix Server Academy

21



