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1 Hesn v 3a7a4M U3y4YeHUs JUCUMILIMHBI (MOXYJISA)

1.1 Ieas ocBOeHUS] TUCHMUILIMHBI (HOPMHPOBAHWE y CTYJICHTOB 3HAHWH O (U3HUKO-
XUMHUYECKUX OCHOBAX MPUPOIHBIX MPOIECCOB, M3YYCHUH OCHOBHBIX BBIPAKAIOIINX YPAaBHEHUH U
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 BBIPAKAIOUIUX YPAaBHCHHUSAX B
00J1aCTH MOJICTMPOBAHMUS SIBIICHUM TIEPEHOCA, C IIEJIbIO IPOTrHO3UPOBAHUS PA3TUYHBIX IPUPOTHBIX
MIPOIIECCOB.

3. OOy4nTh HEKOTOPHIM OCHOBHBIM MTOJIX0AaM K MOJAETHPOBAHUIO M IPUBUTH HABBIKH
peleHus 3aa4 10 IPOTHO3UPOBAHUIO (PU3UKO-XUMHUECKUX IIPOLIECCOB.
4. [TpuBUTH MpaKTUYECKHE HABBIKK PAaOOTHI ¢ KOMIIBIOTEPHBIMU IPOTPaMMaMH JIJIs

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

1.3 MecTo AucUMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTe/ibHOH NPOrpaMMbl

JucrumirHa «PU3UKO-XUMHUS IPUPOAHBIX HPOLIECCOB» OTHOCUTCS K JUCHUILIHHAM IO
BBIOOpY dYacTH, (GOpPMHUpPYEMOW YyYacCTHHKaMH OOpa3oBaTEeNbHBIX OTHOIICHHWH, bioka 1.
Huctunnuuel (Moaynu) ydeOHoro miana. B coorBercTBuM C¢ pabodyuM y4eOHBIM IJIAHOM
JTMCIMIUIMHA n3ydaercss Ha 4 Kypce mo ouHod ¢(opme oOydeHus. Buj mnpomexyTouHon
aTTeCTAIMH: 3a4eT.

W3y4eHnI0 TUCHMIUIMHBI JOJDKHO MPEAIIECTBOBATh W3YyUCHHWE TAKUX IUCHUIUINH, Kak
«Teopust ropernst u B3ppiBa» U «CUCTEMBI 3aIUTHI TUAPOochepsl U TuTochepbl». Jucuuminaa
SBIISICTCA NPEJIIECTBYIOLEH IMpU M3YYEHHH JAUCLUIUIMH: «DKOJOIMYECKOe CTpaxOBaHME»,
«YnpasieHue TeXHOC(HepHOH 6e30IaCHOCTHION.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3y/JbTATAMHU 0CBOCHHMS 00pPa30BaTe/IbHOI IPOrpaMMBbI

W3ydyenne naHHOM y4yeOHOM AMCUMIUIMHBI HalpaBlieHO Ha (OpMHpPOBAHUE Y
00yJarouXxcs CICIYIONINX KOMITETEHIIAN

KOZ[ W HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JUCHHUITIMHE
KOMIICTCHIINH

MK-3 CnocodeH ucno/ib30BaTh npogeccnoHaabHOe NPOrpaMMHoe ofecneyenne Ajs coopa, o0padOTKH U
nepenayd MHQOPMAINUH ¥ COBPEMEHHbIE CPEACTBA BBIYMCIUTENHLHONH TEXHHKH W WH()OPMALHOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTMH JIJIsi MATEMATHYECKOT0 MOIeJIMPOBAHNS MPOIECCOB B TeXHOC(hepe
WIIK-3.1.  Ucnome3yer  mpodeccuoHanbHoe | 3HaeT npodheCCHOHATBHOE MPOrpaMMHOE 00ECIICUeHHE IS
nporpaMmHoe  obecrieuenue s cOopa, | cGopa, 06paGoTKU U nepenaun MHHOPMALMH, 1

00paboTkH M mepepaud  MHGOPMALMU M | coBpeMEHHbIE CPEJICTBA BBIYUCIUTENHHON TEXHHKH H
COBPEMECHHBIC CpeacTBa BBIYUCIIUTCIIbBHOU
TEXHUKA U HHPOPMAIIMOHHO-KOMMYHHUKAITIOHHEIE
TEXHOJIOTHHI TUTS MaTEeMaTHIECKOTO
MOJICIIMPOBAHUS IIPOIIECCOB B TeXHOC(hEepe

UH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH JJIsI
MaTEMaTUYECKOTO MOJIEIIMPOBAHMSI, OCHOBHBIE
MIPOTPaMMHBIE CPEJICTBA JUIS OIHCAHUS (PH3HKO-
XMMHUYECKHX IIPOIIECCOB B TEXHOC]EPE, pa3InIHbIe
MCTOYHUKHN MH(OPMAIMH AJIS peIIeHus 3a/1a4 B 00JIaCTH
MO/JIETTMPOBAHUS (PU3UKO-XMMHUYECKHX ITPOIIECCOB B
TexHOCc(epe, OCHOBHbIE 3aKOHBI ¥ BBIPaXKAIOINe YPaBHEHUS
B 00J1aCTH MOJICTHPOBAHUS (PU3UKO-XUMHUIECKUX
NIPOLIECCOB, YUCIIEHHbIE METO/1bl; BEIUUCIUTEIbHYIO
TEXHUKY; IPUKJIAJAHBIE IPOrPAMMBI I10Jb30BATEILCKOIO
HAa3HAYECHUS; CIELMAIU3UPOBAHHBIC [IPOrPaMMBbI

YMeeT  OCYIIECTBIATH MOMCK M HCHOJB30BaTh
npodeccruoHabHOE MTPOrpaMMHOE obectiedeHne s coopa,
0o0paboTkn M Tmepenadn HHPOpPMAIMH, M COBPEMEHHEIC
cpeactBa BBIUMCIIMTEILHON TEXHUKH H I/IHq)OpMaHI/IOHHO-
KOMMYHUKAIIMOHHBIC TEXHOJOTHMU [JId MATEMATHYCCKOTO




KOH 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKCHUA
KOMIICTCHIIH

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

MOZEIUPOBAHUS MPOLECCOB B TeXHOC(hepe, MPOSKTUPOBAT
MaTeMaTHYECKyI0 MOJETb; UCIIOIb30BaTh MaTeMAaTHYCCKHI
anmapart Juisl pelIeHHUs 3a1a41

nepenadyn  MHGOPMAUU

BBIYHCITUTEIILHOU TEXHUKU
KOMMYHUKAI[MOHHBIC TEXHOJOTHH JJI MAaTeMaTH4eCKOTO
MOJICTIUPOBaHUs  POIIECCOB
HaBBIKAMH CO3J[aHUSI MAaTEMaTHYECKUX MOJICNEH, pelieHus
MaTeMaTHYECKHX 3a1ad,
MaTeMaTHYeCKHX MOJeNied THUHOBBIX 3aiad B 00JacTu
(hM3HKO-XMMHYECKHX TPOIIECCOB B TEXHOCHEPE

Brageer, BHempsieT W paspabarhiBaeT MpodecCHOHATbHOE
nmporpaMmHoe oOecrieueHne aiust cbopa, 0o0pabOTKH H

COBPCMCHHBIC CpeacCTBa

)51

nHpopMannoHHO-

B TexHocdepe, Biazeer

MCTOaaMH TIOCTPOCHUA

2 CTpyKTYypa u coaepKaHue AUCHHUIIINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT
OOmmiast TpyI0EMKOCTh JUCHUILIMHBI COCTaBisieT 4 3adetHbiX eauuun (144 yacoB), ux

pacupeacJICHUC 110 BUjiaM pa60T npeaAcCTaBJICHO B Ta6nnue.

Brs! pabot Bcero ®dopma o0ydeHus
4acoB OuHas
7 cemectp
(Jackr)

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
Pemenue 3amay 12 12
CamocrosaTelbHOE W3Y4YCHHE pa3JelioB, CaMOIIOATOTOBKa (TpopaboTka U
MMOBTOPEHHUE JICKIIMOHHOTO MaTepuaja W MaTephala YYeOHHKOB M yUeOHBIX 12 12
moco6uil, MOJIrOTOBKA K J1a00OPaTOPHBIM 3aHSITHSAM, KOJUIOKBUYMaM H T.11.)
[ToaroroBka Kk TeKyIieMy KOHTPOJIO 11,8 11,8
KoHntpoasb:
IloaroroBka K 3K3aMeHY - -
Oo0masi TpyA0eMKOCTh yac. 108 144

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

3a4. el 3 4

2.2 Coneprxxanue Q1 CHUNTHAHBI

Pacrnipenenennie BuoB yueOHOM pabOThI U UX TPYJOEMKOCTHU MO pa3fiesiaM AUCIUILTUHBL.
Pasnensr (TeMbl) AUCIUIUTMHBL, H3y4yaeMble B 7 cemectpe (ounas popma oOyuenus):




KonngectBo yacos
A Bueayaut
No Hamvenosanne pa3nenos (Tem) yautropHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1 |buoreoXMMu4ecKue IUKIbl MAaKPOdJIEMEHTOB 13 4 - 4 5
2 | Pu3uKOo-XMMHYECKHE IIPOLecChl B aTMocdepe 13 4 - 4 5
3 |Pu3uKOo-XMMHUYECKHE TpOoIecchl B ruapocepe 13 4 - 4 5
4  |Du3nKo-XMMHUYECKHE MPOLECCHI B JIUTOChEpe 13 4 - 4 5
5 HepaBHoBecHast TepmoanHamuka. Y paBaenus: Onzarepa u Kexem- 17 6 ) 6 5
Kagansckoro
6 |JIuneitnple 3akoHBI epeHoca Oma, Puka, [lapcu, Pypbe 17 6 - 6 5
7  |MoaenupoBaHHE IPOIECCOB NIEPEHOCA B HAHOMATEpHaIax 178 6 - 6 58
UTOI'O no pazoenam Oucyuniumbl 103,8| 34 - 34 35,8
Kontpons camocrostensHoil paboTs! (KCP) 4 - - - -
ITpomexyTtounas arrecranus (MKP) 0,2 - - - -
IToaroToBKa K 9K3aMEHY - - - - -
OOmmas TpyI0eMKOCTh MO AUCIUILTHHE 108 - - - -

[Tpumeuanue: JI — nekuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camocTosiTenbHast paboTa CTyACHTA.

2.3 Conep:xanue pa3iesioB (TeM) THCHUINTHHBI

2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaunmenoBanue pasacia

dopMa TeKyIIEero

NEPEHOCAa B HAHOMATEpHaaiax

HCIIOJIB3YEMBIC TPU OUYUCTKE MPOMBIIIJICHHBIX U OBITOBBIX
CTOKOB, U UX MOJCIIMPOBAHUEC. I/I3yquHe MMPUHIUIIOB
pa60TLI MMpOorpaMMHOT0 MMPOJAYKTa: «MI/IKPOFGTGPOFGHHEU{
MOACIIb

P3

Ne (Tembl) Copeprxanue paszuena (TeMbI) KOHTpO
1 2 3 4
1 |buoreoxuMuYecKkue ITUKIBI| broreoxumMuueckuii KpyroBopoT aToMOB. [ TOOaTbHBIN UK KP
MaKpO3JIEMEHTOB yrieposa. [ oGanbHeli UK a30Ta. [ 7100ambHBIN UK CEPhI.
I'eoxumuyeckuii 1kt hocdopa. Postb OMOTHI B o IepKaHuu
I7100aIbHBIX ITUKIIOB YJIEMEHTOB
2 DUZNKO-XUMHUECKUE l"a30BbIil cocTaB, CTpOEHUE U PAAUALIMOHHBIA PEXUM BO
MPOIIECCHI B aTMOC(epe atMmochepsl. Lupkyisiust atMmochepbl i IPOIECCh
paccesHus. JlucnepcHsle cucTeMBI B aTMochepe.
ATMochepHBIit a3p030ib. XUMHS CTPATOCPEPHOTO 030HA.
W3menenune knmumata 3emnn. KuciaoTHele ocaxaeHusl.
DOTOXUMHYECKUN CMOT
3  |DusuKo-XMMHUYECKHe KucnoTHO-0CHOBHOE paBHOBECHE B IIPUPOTHBIX BOJIAX. BO
IpoIieccHl B Tuapocdepe AHTpONIOTEHHOE 3arpsi3HECHUE TPUPOJHBIX BOL
4 | DUBHKO-XUMHYECKHE [TouBsl. Xumuueckuil cocras, cBoiicTBa. @opMbI ouBEHHOH | YO
poIieccHl B tuTochepe KHACJIOTHOCTH. XHMUYECKOE 3arps3HeHHUE 0B
5 |HepaBHOBecHas Knaccrnueckas TepMoqiHaMUKa ¥ TSPMOTUHAMUKA BO
TePMOJANHAMHUKA. HEpaBHOBECHBIX TporieccoB. OOOCHOBAaHUE YpaBHECHHH
VYpasuenus OH3arepa u Omnzarepa. ConpspkeHue SBICHUN IIepeHoca B MeMOPaHHBIX
Kenem-Kagansckoro cucTeMax
6  |JluneiiHble 3aKOHBI Pacuer ckopocrell npocTeHuX HEPABHOBECHBIX IIPOLECCOB, |[YO
neperoca Oma, Ouka, ncnoib3ys 3akoHel Oma, @uka, Japcu, @ypre KP
Hapcu, Dypse
7  |MopnenupoBaHue mporeccoB |MemMOpaHbI KaK CI0XKHBIE CEIEKTUBHBIE CHCTEMEI, KP




2.3.2 3aHsiTHA CeMHHApCcKOro Tuna (MpakTHYecKHe / CeMHHApCKHe 3aHsATHS/
JabopaTopHbIle padoThI)
JlaGopaTopHbIie pabOThI

Ne HaumeHnoBanue pazaena Tematika sansTHit/paGor dopMa TeKy1ero
(TemMbr) KOHTPOJIS
1 2 3 4
1 |buoreoxmMudeckne IUKIBI | BHOT€OXMMUYECKHE IIIKIIBI MAKPOAIIEMEHTOB, TTo0anbHbN  |JIP
MaKpO3JIEMEHTOB LUK yriepoja, a30Ta, cepbl. ' eOXUMHUYEeCKUI IIUKIT
docdopa
2 |®u3MKO-XUMHYECKHUE Pacuer ckopocTu pacnpocTpaHeHus, IpeBpalleHus, JIP
npoLecchl B atMocdepe B3aUMO/ICHCTBUSI BEIIECTB B aTMOC(epe
3 |Dusuko-xumMH4ecKue Pacuer ckopocTH pacnpocTpaHeHus, IpeBpalleHus, JIP
npolecchl B ruzpocdepe B3aUMOJICHCTBUSI BEIIECTB B ruzpocdepe
4 |OU3NKO-XUMHYECKHE Pacuer ckopocTH pacpocTpaHeHus, MpeBpaleHus, JIP
TpOIIeCCH B TUTOC(hepe B3aMMOJICHCTBHS BEIIECTB B TUTOChEpe
5 |HepaBHOBecHas ConpsbxkeHue cuil ¥ IOTOKOB, ypaBHeHUs OH3arepa. JIP
TepMoarHaMuKa. YpaBHeHus | Y paBHeHus Kenem-Kaganbckoro n npakruaeckue
Omnzarepa u Kenem- K03(h(pUIMEHTHI TIepeHoca
Kauansckoro
6 |JIuneitnble 3ak0oHBI epeHoca [Pacuer ckopoct UM (}y3UN U AMEKTPOMHUTPALTHOHHOTO JIP
Owma, ®uka, Japcu, yppee  |mepeHoca depes MeMOpaHbl. Pacder ckopocTn
IEKTPOINATH3A
7 |Mopemuposanue nporeccoB |OcBoeHUE MIPOTPaMMHOTO IpoayKTa «MukporereporenHas |JIP
nepeHoca B HaHOMaTepuanax [Mojienby. [IpoBeneHue pacyeToB 3JIeKTPOIIPOBOIHOCTH,
koa(ddunrenta TudQy3nOHHOH NPOHUIIAEMOCTH U YHUCEI
nepeHoca

Pemenwue 3anau (P3), ycrueiii onpoc (YO), «omui-onpoc» (BO), xoHTponbHas pabota
(KP), 3amuTa tabopatopHoii padotsl (JIP).

[Ipy  u3yyeHUM  OUCHUIUIMHBI ~ MOTYT  TMPUMEHSTCS  DJIEKTPOHHOE
JUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOI0ruH B cooTBeTcTBUU ¢ DT'OC BO.

oOyueHue,

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
KypcoBbie paboThl He IPETyCMOTPEHBI YUEOHBIM IJIAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOI0 O0ecneYeHHsl I CAMOCTOATEILHOM PadoThI
o0y4yammxcs Mo AMCHUILIHHE (MOLYJII0)

[Tepeuensb yueOHO-METOUUECKOTO 00ECTIEUSHHS TUCITUTUIMHBI 110 BHITIOTHEHUIO

Bun CPC .
CaMOCTOSATENFHON paboTHI

1 2

3

1 |Pemenue 3amau

2 |CamocrosTensHoe
U3yUYCHHE PA3/ICIIOB,
CaMOITOATOTOBKA
(mpopaboTtka u
MOBTOPCHUE
JIEKIIUOHHOTO
MaTepuana u
MaTepualia y4eOHHKOB
1 y4eOHBIX TOCOOUH,
IMOATOTOBKA K
1a00paTOPHBIM
3aHATHSM,
KOJJIOKBHYMaM H T.1.)

3 |IToaroroBka k
TEKYIIEMY KOHTPOJIIO

Tpudonos K.1. Ousznko-xuMuueckue mporecch B TexHochepe: y4eOHHUK st
cryaentos By30B / K. U. Tpudounos, B. A. JleBucuios. - M.: UTHOPA-M: ®OPYM,
2007.-239 c.

MaremaTH4yecKoe MOJCTHPOBAHNE IKOIOTHIECKHUX MTPOIECCOB PACTIPOCTPAHEHHS
3arps3HAIONINX BEIIECTB: yueOHOe TocoOue Tl CTyIeHTOB By30B / B. A. baGemiko,
A. B. ITaBnoBa, O. M. ba6emko, O. B. EBgoknmoBa; M-Bo 00pazoBaHHs U HAYKH
Poc. ®eneparun; Kybanckuii roc. yH-T. - KpacHomap: [KyOanckwii
rocynapcTBeHHsbl yHuBepcuret], 2009. - 138 c.

Mertoauueckre yKka3zaHusi K CAMOCTOSITENEHON paboTe CTYAEHTOB.

YTBepkIeHbI kKapenpoit gpusmueckoir xumun, mpotokos Ne 17 ot 11.05.2017 1.

Meronndeckue peKOMEHalK K OpraHu3aluu ay JMTOPHON U BHEAY IUTOPHOU
(camocTosTeNnbHOM) PabOTHI CTYJIEHTOB: MeToAnYecKue ykazanus / coct. T.I1.
Cropoxenko, T.b. [Tounnok, A.B., becrianos, H.B. Jlo3za. — Kpacronap: Kybanckuit
roc. yH-T, 2018. 89 ¢




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOIIUXCs W3
Yrclia MHBAIHU/IOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTIMH 3/10poBbs (OB3) mpenocraBnstorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHHYCHHUSAM MX 3JJOPOBBS M BOCIIPHATHS HH(DOpMALIHH:

JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

— B IIeYaTHOM (popMe yBETMUECHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO JTOKYMEHTA.

JJIs M1 ¢ HapYIICHUSIMH CIyXa:

— B mieyaTHoM hopme,

— B (hopMe 3JICKTPOHHOT'O JIOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN IepeueHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyyarouuxcsi.

3 OOpa3oBaTe/lbHbIe TEeXHOJOTMH, NPHUMEHsieMble NPH OCBOCHHUH IMCHHUILIMHBI
(Mmonxy.Jist)

B xome wu3yueHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME  CIIEAYIOIIUX
00pa30BaTeNbHbIX TEXHOJOTHI: JEKIUH, JIadopaTOpHbIE 3aHATHs, NpoOJIEeMHOE O0OydeHHeE,
MOJyJIbHasl TE€XHOJIOTHUS, MOJArOTOBKA NHUCHbMEHHBIX aHAJUTUYECKUX DPA0OOT, caMOCTOSTENbHas
paboTa CTyJeHTOB.

KoMmneTeHTHOCTHBIM MOAXO0J B paMKax HpernojaBaHMs TUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOIUK,
MO3rOBOI'0 INTypMa, pa30opa KOHKPETHBIX CHUTyalldil, aHanM3a IMeJarornyeckux 3ajad,
[earorn4eckoro SKCIepUMEHTa, MHBIX (POPM) B COUETAHUU C BHEAYJUTOPHOU pabOTOM.

NHdpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  HU3YyYEHUM JAUCLUILIUHBL:
UCTIONb30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAIL[MOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHSIEMbIE IPH U3YUYCHUN JUCIUTUTNHBI
— U1 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSl IpPEIyCMOTpEHa OpraHu3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DIIEKTPOHHON TOYTHI.

B xome wu3yueHMs JOUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME  CIEAYIOIINX
00pa30oBaTeNbHbIX TEXHOJOTHH: JEeKIUH, JiabopaTOpHbIe 3aHATHs, NpoOJIeMHOe O0OydeHHue,
MOJyJIbHasi TE€XHOJIOTHUS, MOJATOTOBKA NMHUCHBMEHHBIX AHAJIUTUYECKHX pPabOT, CaMOCTOATENIbHAs
paboTa CTyJeHTOB.

KoMmneTeHTHOCTHBIN MOAX0J B pamKax MpernojaBaHus TUCHUIUIMHBI peaau3yercs B
UCTIOIF30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TIPOEKTHBIX METOJIUK,
MO3rOBOIO INTypMa, pa300opa KOHKPETHBIX CHUTyalldil, aHaiu3a IeJarornyeckux 3ajad,
Mearorn4eckoro SKCIepuMEHTa, MHBIX (OpPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

NHbpopmMalMoOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TpPH HU3YyYEHUM JAUCHUIUIUHBL:
UCTIONb30BaHNEe  HMHMOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnanTuBHBIE 00pa30BaTEeNbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC TTPH H3YYSHUN AUCIUTUINHBI
— JUI1 JHIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSl IPEIyCMOTpEHA OpraHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BaHUEM DIIEKTPOHHON TIOYTHI.

Jnst popmupoBaHus NpoQecCHOHATbHBIX KOMIIETEHIIMH B MpoIlecce OCBOCHHUS Kypca
UCTIONIB3YETCSI TEXHOJIOTHS MTPO(ECCHOHATFHO-PAa3BUBAIOIIETO O0YUYCHHS, TIPEIyCMaTpHBArOIIast
HE TOJBKO Iepeadyy TEOpPeTUYECKOro Marepuaiga, HO M CTUMYJIMPOBAaHUE W pa3BUTHE
NPOJYKTUBHBIX MMO3HABATEIBHBIX JACUCTBUI CTYJICHTOB (Ha OCHOBE MCHXOJIOTO-TIEAarOrHUECKON
TEOPHH MOATATHOTO (POPMUPOBAHMS YMCTBEHHBIX JEHCTBHI). AKTUBU3AIUMH U HHTEHCU(UKAITUH
MO3HABATENIEHOTO TpOIecca CIIOCOOCTBYIOT HCIIONIb30BAaHUE TMENarormyeckol JIBPUCTHKH,
MOJIEIMPOBAaHKE MPOOJIEMHBIX CUTYalUI, MyJIbTUMEIUIHbIC TPE3EHTALMH B JIEKLIMOHHOM KypCe.



B pamkax 11a00paTOpHBIX 3aHATHM HPUMEHSAIOTCS METOJbl IMPOEKTHOrO  OOYy4YeHHH,
UCCIIEIOBATEILCKUE METOMAbI, TPEHUHIOBbIE (DOPMBI, METOJ] KOHKPETHBIX CUTYaIHi, UTPOBBIC
TEXHOJIOTMH. B mponiecce caMoCTOSTENbHOM AESITEIBHOCTH CTYJEHTBI OCBAaUBAIOT U aHAIIM3UPYIOT
NEepeOBOM MENarormyecKuil OIbIT, MCIOJIB3YSI UMEIOUIYIOCS JIMTepaTypy U MH(POPMALUOHHBIE
TEXHOJIOTUH, BBICTYNAIOT C MPE3CHTALMSIMU Iepell yJalluMHcs, BelyT IpOQpOPHEHTALIOHHYIO

paboTy, HaKaIUIMBAIOT MOPTHOIINO Pa3padOTOK.

Pa3HOYPOBHEBBIX  3aJaHUIA,

4 OueHOYHBIE CPEACTBA VIS TEKYIero KOHTPOJISl YCIIeBAaeMOCTH M IPOMeKyTOYHO
aTTecTalnu
OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTeIbHBIX
JOCTH)KEHUH 00y4YaroluXcsi, OCBOMBLIMX IPOTrpaMMy y4eOHOH AUCHUILINHBI «DU3NKO-XUMUS
IPUPOJIHBIX IIPOLIECCOBY.
O1eHOUHBIE CPEJCTBA BKJIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NIPOBEACHUS TeKYyIIero
KOHTPOJISl B (hopMe TeCTOBBIX 3aJaHWM, JOKJIAAa-TIPE3CHTAlMU 10 NPOOJIEMHBIM BOIPOCAM,

pOJIEBOM  WTPHI,

aTTecTanuu B GopMe BOIPOCOB U 3aJaHUH K 3a4eTy.

CUTYallMOHHBIX 337ad U MNPOMEKYTOYHOM

CprKTypa OLCHOYHBIX CPEACTB IJIsA TeKyIIleﬁ H HpOMe)KyTO'lHOﬁ aTrecraunumn

Ne HanmMeHoBaHMe OLIEHOYHOTO
Kon n HanmeHoBanue
n/n PesynbraTel 00ydeHUs CpeacTBa
WHIUKAaTOpa =
(B cootBeTcTBUM ¢ 11, 1.4) (B cootBeTcTBMU C 1. 1.4) Texymmii IIpomesxyTouHas
KOHTPOJIb aTTecTalys
1 HUIIK-3.1. Ucnone3yer 3HaeT npodeccuoHaIbHOE KP Bomnpoc Ha
npogeCCHOHATBHOE porpaMMHOe oOecreueHue st coopa, 3auete 1-4
IIporpaMMHOE 00paboTku 1 nepenayu nHGpopMalum,
obecrieuenue it cOopa, | ¥ COBpPEeMEHHBIE CPECTBA
00paboTKK 1 nepenavu BBIYHUCIIUTEIBHON TEXHUKHU U
nadpopmanuu n MH(pOpMAMOHHO-KOMMYHUKAIIHOHHBIE
COBPEMEHHBIE CPEJCTBA TEXHOJIOTHH JJIsl MAaTEMaTHIeCKOTO
BBIYHMCITATEITLHON MO/JICTIMPOBaHNS, OCHOBHBIE
TEXHUKH U MPOTPaMMHBIE CPEJICTBA JUIsl ONHMCAHUS
nHpopMannoHHo- (PU3UKO-XUMHUYECKHUX TTPOIIECCOB B
KOMMYHUKaIMOHHbIE TexHOchepe
TEXHOJIOTUH JJIs
MATEMATHIECKOIO YMeeT oCcyIecTBIATh TOUCK U
MOJIEHPOBAHHS UCTIONIb30BaTh NpodeccrnoHanbHOe
nporieccos B TexHochepe | MPOTPAMMHOE obecrieuenne st cOopa,
00paboTKH ¥ mepenadn HHHOPMAIIHH,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIINTEIIHHOW TEXHUKHU U
nH(pOpPMaLMOHHO-KOMMYHUKAIJHOHHBIE
TEXHOJIOTUH JJIsl MATEeMaTH4eCKOTO
MO/ICJIMPOBAHMUS TIPOLIECCOB B
TexHochepe, IPOEKTUPOBATH
MaTeMaTHYeCKyI0 MOJIENb
Brnaneer HaBbIKaMU cO3/1aHUS
MaTeMaTUYeCKUX MOJIeIIeH, peIeHUs
MaTeMaTHYeCKHX 3aJ1a4, MeTOJaM1
MOCTPOEHHSI MaTEMaTHIECKUX MOJIesIei
THTIOBBIX 33724 B 00JacT (GU3HUKO-
XUMHUYECKHUX MPOIECCOB B TeXHOChepe
2 WIIK-3.1. Ucnonms3yet 3HaeT OCHOBHBIE MPOTPaMMHBIE BO Bompoc Ha
npodeccruoHaIbHOE cpencTBa AJIs OMMCaHUs (YU3HKO- 3auete 3-11
IIPOrpaMMHOE XMMHYECKHX ITPOIIECCOB B TEXHOChEpE,
obecrieuenue Jurst cOopa, | pasiIMYHBIE HICTOYHUKH HHPOPMAIUU
00paboTKH U mepenadn JUTS pELICHUs 33124 B 0071aCcTH
nHdopmanuu n MO/JIETTMPOBaHUS (PU3NKO-XMMHUUECKHX
COBPEMEHHBIE CPEJICTBA MPOLIECCOB B TEXHOC(Epe, OCHOBHBIE




BBIYHCIIUTEIILHOM
TEXHUKH U
nHpopMannoHHO-
KOMMYHUKaIOHHbIE
TEXHOJIOTUH JJIS
MaTeMaTH4ecKoro
MOZCIUPOBAHUS
TIPOIIECCOB B TeXHOC(hEpe

3aKOHBI U BBIpa)Karolie YpaBHEHNUS B
obnacTu MosieTMpOBaHus (PU3UKO-
XMMHYECKHUX MPOLIECCOB, YUCICHHBIE
METO/Ibl; BBIYUCIUTEIBHYIO TEXHUKY;
MPUKJIAIHBIE IPOTPAMMBI
MOJIb30BATENILCKOTO HA3HAYCHUS;
CIICLIMAT3UPOBAaHHBIC TPOrPaMMBbI

YMeeT ocyIecTBISATh MOUCK U
UCTIOJIb30BaTh NpodeccHoHaNbHOe
nporpaMMmHoe obecniedeHue 1t coopa,
00paboTKy 1 nepenadu HHPOpPMaIUU

Bragneer, BHenpsieT u pa3pabaTsiBaeT
npo¢ecCHOHAIBHOE IPOrPAMMHOE
obecrieuenne it cbopa, 00paboTKH 1
nepenady HHGOPMaIUH U
COBpEMEHHBIE CPEJICTBA
BBIYHCIIUTEIBHON TEXHUKH U
nH(pOpMaLMOHHO-KOMMYHUKAIIHOHHBIE
TCXHOJIOTHUHU JJIsI MAaTEMATHUYECCKOTI'O
MOJICITUPOBAHUS POLIECCOB B
TexHoc(epe, BlIageeT HaBbIKaMH
CO3aHMs MATEMAaTHYCCKUX MOJICIICH,
pelLICHNs MaTeMaTHYECKHX 3a/1ad,
METOAAaMH ITOCTPOCHUS
MAaTEMaTHYCCKUX MO[[eJ'Ieﬁ THUIIOBBIX
3aja4 B 00J1acTH (PU3NKO-XUMHUUECKHX
MPOIIECCOB B TexHOChEpe

HIIK-3.1. Ucnonb3yeT
npodeccruoHaIbHOE
POrpaMMHOE
obecrieucHue a5 cOopa,
00paboTKH U mepenadn
nHpOpPMALIUN 1
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIUTEIBHON
TEXHUKH U
HHPOPMAIHOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH JJIst
MaTeMaTH4eCcKOro
MOJICITUPOBAHHMS
MPOIIECCOB B TexHOC(hEpe

3HaeT npodeccHOHATBLHOE
nporpaMMHoe obecriedeHue s coopa,
00paboTku 1 nepenayu nHGopMalum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHCIIATEIHHOW TEXHUKH H
nH()OPMAMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH JIJISl MATEMATUIeCKOTO
MO/ICTTUPOBAHMUS, OCHOBHBIE
MPOTPaMMHBIE CPEJICTBA JUIsl OMUCAHUS
(DU3UKO-XUMUYECKUX MPOIIECCOB B
TexHochepe, pa3TUUHbIe HCTOYHUKH
nHGOPMALIMH JJIS PEIISHUS 3a7a4 B
o0acTi MozienupoBaHus (HHU3HKO-
XUMHUYECKHX TPOIIECCOB B TEXHOCHEDE,
OCHOBHBI€ 3aKOHBI U BbIpAXKAIOIUE
ypaBHEHHUsI B 00JIaCTH MOJICTUPOBAHHUS
(DU3UKO-XUMUYECKHUX TPOIIECCOB,
YHCJIEHHBIE METO/IbI; BBIYUCIHTEIHHYIO
TEXHHKY; MPUKIIATHBIC TPOrPaMMBI
MOJIb30BATENILCKOTO HA3HAUYCHUS,
CHEIUATM3UPOBAHHbBIC TPOTPAMMBI

‘YMeeT ocyuiecTBIATh TOUCK U
UCIIOJIb30BaTh NpodeccroHaibHOe
porpaMMHOe obecriedenue st coopa,
00paboTku 1 nepenayy HHPOpMaInH,
U COBPEMEHHEBIE CPEJICTBA
BBIYHMCIIUTEIILHON TEXHUKU
MHPOPMAIMOHHO-KOMMYHHKAIIMOHHEIE
TEXHOJIOTHH 11 MATEMaTHIECKOTO
MOJICTUPOBAHMS MIPOIIECCOB B
TexHoc(hepe, IPOSKTUPOBATH
MaTeMaTHYECKYIO0 MOJIEINb;
HCIO0JIb30BaTh MaTEMaTUUECKUN
annapat Jyisi peleHus 3aJaun

BO

Bompoc Ha
3ayere 12-14




HUIIK-3.1. Ucnone3yet 3HaeT npogeccuoHaIbHOE YO Bomnpoc Ha
npo¢eCCHOHATBHOE mporpaMMHOe oOecrieueHue st coopa, 3ayere 14-21
IIPOrpaMMHOE 00paboTku 1 nepenayy nHGoOpMaIuy,
obecrieuenue it cOOpa, | ¥ COBPEMEHHBIE CPEICTBA
00paboTKK 1 nepenavn BBIYHCIIUTEIbHON TEXHUKH U
uHbOpPMALUH U HH(POPMALMOHHO-KOMMYHHKAIIHOHHBIC
COBPEMEHHBIE CPE/ICTBA TEXHOJIOTUH JUII MaTEMaTHYECKOTO
BBIYHCIIUTEIIBHON MOJEIUPOBAHNUS, OCHOBHBIE
TEXHUKHU U IPOrPaMMHBIE CPENICTBA AJIsl ONTHCAHUS
HHPOPMALNOHHO- (hM3UKO-XUMHYECKIX IIPOLIECCOB B
KOMMYHHKaIMOHHBIE TexHocepe, pa3TMIHbIe HCTOYHUKH
TEXHOJIOTUH JJIS UHGOPMALUH U pelIeHus 3a1a4 B
MaTeMaTH4eCcKOro obacTi MOJICTUPOBaHHS (PU3UKO-
MOJICITUPOBAHUS XMMHYECKHX MPOLIECCOB B TeXHOCheEpe,
MIPOLIECCOB B TEXHOC(Epe | OCHOBHBIE 3aKOHBI U BBIPAXKAIOIIHE
YpaBHEHHsI B 00J1aCTH MOJICITMPOBAHHUS
(PU3UKO-XUMHUYECKHUX TIPOLIECCOB,
YHCIICHHBIC METO/IBI; BEIYHCIUTEIBHYTO
TEXHUKY; IPUKIIAJHBIC TPOrPAMMEI
TH0JIB30BAaTENILCKOTO HA3HAYCHHS;
CIICIIMAT3UPOBAaHHBIC TPOrPaMMBbI
Braneer, BHepsieT u pa3pabaTbiBaeT
npodeccroHanbHOe MPOTPaMMHOE
obecrnieuenne it cOopa, 00paboTKH 1
nepenayu nHGopMaIuu u
COBPEMEHHBIE CPEeNICTBA
BBIYUCIIHTEIBHON TEXHUKH U
UH(POPMALMOHHO-KOMMYHUKALHOHHBIE
TEXHOJIOTUH JIII MaTEMaTHYECKOTO
MO/ICTIMPOBAHMS TIPOLIECCOB B
TexHochepe
HUIIK-3.1. Ucnone3yet 3Haet npodeccuoHabHOE BO Bomnpoc Ha

npodeccruoHaIbHOE
MPOrPaMMHOE
obecrieuenwue s coopa,
00paboTKK U Mepeaaun
HHpOpPMALIUU 1
COBPEMEHHBIE CPE/ICTBA
BBIYUCIIUTEIBHON
TEXHUKH U
HHPOPMAIHOHHO-
KOMMYHHKAIMOHHBIE
TEXHOJIOTUH IJIA
MAaTEMATHYCCKOI'O
MOJICITUPOBAHHSI
MIPOIIECCOB B TexHOC(hEpe

nporpaMMHoOe obecriedeHue ais coopa,
00paboTku 1 nepenayu nHGpopMalum,
Y COBPEMEHHBIE CPEJICTBA
BBIYHMCIIUTEILHON TEXHUKH U
MH(POPMALMOHHO-KOMMYHUKAIHOHHBIE
TEXHOJIOTUH JIII MaTEMaTHYECKOTO
MOJICITUPOBAHUS, OCHOBHBIC
NPOrpaMMHBIE CPENICTBA JJIsl ONTMCAHUS
(U3HKO-XUMHYECKUX TIPOLIECCOB B
TexHochepe, pa3IMIHbIe HCTOYHUKH
nHGOPMALIH JJIS PEIISHUS 3a7a4 B
o0acTi MozienupoBaHus (HHU3HKO-
XUMHUYECKHX TPOIIECCOB B TEXHOCHEDE,
OCHOBHBI€ 3aKOHBI U BbIpaXKaroniue
ypaBHEHHUsI B 00J1aCTH MOICTUPOBAHUS
(hM3UKO-XMMHYECKHX IPOLIECCOB,
YHCIICHHBIC METO/BI; BHIYMCIUTEIBHYIO
TEXHUKY; IPUKIAJHBIC TPOrPAMMEI
MOJTb30BATENILCKOTO HA3HAYCHNS;
CIICLMAT3UPOBAaHHBIC TPOrPAMMBbI

VMeeT oCyLIeCTBIATh HOUCK U
MCIIONB30BAaTh NPO(ECCHOHATBHOE
nporpammHoe obecniedeHue st coopa,
00paboTku 1 nepenayy HHPOpMaInH,
Y COBPEMEHHBIC CPE/ICTBA
BBIYHCITUTEIbHON TEXHUKH U
HH(POPMAITMOHHO-KOMMYHHKAITHOHHBIE
TEXHOJIOTHH JIJISI MATEMATHIECKOTO
MO/ISJIMPOBAHHS IPOLIECCOB B

3ayere 22-25

10




TexHoc(hepe, MPOCKTUPOBATh
MaTEeMAaTHYECKYIO MOJIEIIB;
HCIIOJIB30BAaTh MaTEMAaTHUYECKHUI
ammapar JJis pelieHus 3a1a49u

Brageer HaBbIKaMU CO34aHUS
MaTEeMAaTHUCCKUX MOJICIICH, peIICHUS
MaTeMaTHYECKUX 3a1a4, METOLAMU
MOCTPOCHHSI MATEMaTHIECKUX MOJIeIIeiH
THUTOBBIX 33134 B 0071acTH (PHU3UKO-
XHMHYCCKHX MPOIIECCOB B TEXHOCHEpe

WIIK-3.1. Ucnome3yet Brnageert, BHeApsieT u pazpabaThIBacT YO, KP Bomnpoc Ha
po¢eCCHOHATBHOE pogeccrnoHaNbHOE MTPOTPAMMHOE 3agere 26
MIpOrpaMMHOE obecnieuenne ais cOopa, 00pabOTKH U
obecrieuenue Ui cOopa, | mepenaud HHGOPMAIUHU U
00paboTKK 1 nepenavn COBPEMEHHBIE CPEJICTBA
nHdopmanuu u BBIYHMCIIUTEIBHON TEXHUKU U
COBpEMEHHBIE CPEJICTBA nH(pOpMaMOHHO-KOMMYHUKAIIHOHHBIE
BBIYHCIIUTEIHHOM TEXHOJIOTUH JJISl MAaTEMaTH4eCKOTO
TEXHUKH U MO/ICTIMPOBAHMS TPOLIECCOB B
HH(OPMALMOHHO- TexHoc(epe, BlIageeT HaBbIKaMH
KOMMYHHKaIMOHHBIC CO3aHMs MATEMAaTHYCCKUX MOJICIICH,
TEXHOJIOTUH JJIST peLICHNs MaTeMaTHIECKHX 33714,
MaTeMaTH4ECKOro METOAaMH ITOCTPOCHUS
MOJCITUPOBAHUS MaTeMaTHYeCKUX MOJETIeH THIIOBBIX
npolreccoB B TexHocdepe | 3amad B 006macTH PU3UKO-XUMHIECKUX
MPOIIECCOB B TexHOChEpe
HUIIK-3.1. Ucnone3yer 3HaeT OCHOBHBIE IPOTPaMMHbIE KP, P3 Bompoc Ha

npodeccuoHaIbHOE
MPOrpaMMHOE
obecrieueHue a5 cOopa,
00paboTKH U nepenadn
nHpOpPMALIUN 1
COBPEMEHHBIE CPE/ICTBA
BBIYHCIIUTEIBHON
TEXHUKH U
HHPOPMAIHOHHO-
KOMMYHHKAIMOHHBIE
TEXHOJIOTUH IJIA
MAaTEMATHYCCKOI'O
MOJICITUPOBAHHSI
MPOIIECCOB B TexHOC(hEpe

cpezacTBa A onucaHus GU3NKo-
XMUMUYECKHX MPOIECCOB B TEXHOChEpeE,
pa3IUYHbIe UCTOYHUKY HH(POPMAHH
JUTS PEIICHHUS 3a1a4 B 00J1aCTH
MOJCIUPOBAHUS (HH3UKO-XUMHUIECKHX
NPOLIECCOB B TeXHOC(HEpe, OCHOBHBIC
3aKOHBI U BEIPAXKAIOIIIE YPABHCHNUS B
o0xacTi MoenupoBaHus (U3HKO-
XHUMHYECKHX MPOLECCOB, YUCICHHBIC
METO/BI; BHIYUCIUTENBHYIO TEXHUKY;
MIPUKJIAIHBIE IIPOIPAMMBI
MOJIB30BATENILCKOTO HA3HAYCHHS;
CIICIHUAJIU3UPOBAHHBIC TPOTrPaMMBbI

YMeeT npoeKTUpOBaTh
MaTEMaTHYECKYIO MOJIEIIB;
UCTIOJIb30BaTh MaTEMATHYECKUIN
ammapar JJis pelIeHus 3a1a4n

Brazgeer, BHenpsieT u pa3pabaTsiBaeT
npoecCHOHATBLHOE IPOrPaMMHOE
obecnieueHne s cOopa, 00pabOTKHU H
nepenady MHGOPMAIUHU U
COBPEMEHHBIE CPEJICTBA
BBIYHCIIUTEIbHON TEXHUKHU U
nH(pOpPMALMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH JJIsl MATEMaTH4eCKOTO
MO/IETIMPOBAHMUS TPOIIECCOB B
TexHocdepe, Bia/ieeT HaBbIKaM1
CO3/JJaHUSI MATEMaTHIECKUX MOJIEIIeH,
pelIeHUs] MaTeMaTHIeCcKHX 3a/1ad,
METOJIaMH TTOCTPOCHHUS
MaTeMaTHYECKUX MOJIeNIed THIIOBBIX
3a/1a4 B 00J1acTH (QU3UKO-XUMHUECKHUX
MIPOLIECCOB B TexHOCc(hepe

3ayere 27-31
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TunoBbie KOHTPOJIbHbIE 3aJaHUSI MU HHbIE MaTepPUAJIbl, HeO0OX0AMMBbIe /IJI OLleHKH

3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapPAKTEPU3YIOIINX 3TANbI

¢dopMupoBaHusi KOMIIETEHIIM B MIpollecce 0CBOEHUS 00pa30BaTeIbHO NPOrPaMMbI
Ilpumepnulii nepeuenv 6onpocos u 3a0anuil

Bonpocsl 1J1s 321U THI JJA00PaTOPHBIX padoT
Bomnpocsl 111 KOHTPOJIBLHOM padoThI 110 TeMe «bHoreoxuMuveckue UKIbI
MAaKp03J1€eMEHTOB)»

Uro Takoe GMOreoOXUMUYECKHI LIUKIT?
Kakue ObIBatoT OMOr€OXMMHYECKUE ITUKITBI MAKPOITIEMEHTOB?
UTto Takoe OMOTEOXMMUYECKUN KPYTrOBOPOT aTOMOB?
KakoBbl OCHOBHBIE ATarbl T7I00aTHHOTO UK yriiepoaa?
KaxoBbl 0OCHOBHBIE 3Tarnbl I1100aIbHOrO LKKIIA a30Ta?
KakoBbl OCHOBHBIE ATarbl T7100aTHHOTO IUKIIA CEPhI?
KaxoBbl OCHOBHBIE 3Talbl TEOXUMHUYECKOTO 1HKIa hocopa?
Yro takoe 6mora?
KaxoBa ocHOBHast poiib OMOTHI B MOAIEP>KAHUU TTI00ANBHBIX LIUKIOB JIEMEHTOB?

CoNo~WNE

BonpochI 1151 «0JMI-0mpoca» mo TeMe «PU3HKO-XUMHUYECKHE Mpolecchl B aTMochepe»
1. Uto takoe armocepa? KakoB razoBplii COCTaB, CTPOSCHHE WU PATUAIMOHHBIA PEXUM
atmochepsi?

Kakue ocHOBHBIE (PU3UKO-XUMHUYECKHUE MPOIIECCHI MMPOUCXOIAT B aTMOchepe?

UTo npeacTaBISIOT U3 ce0sl UPKYISAIHS aTMOChEphl U MPOIIECCHI pacCesTHUS?

Urto Takoe qucnepcHbie cucTeMbl B atMocdepe? Uto Takoe aspo3onu?

Urto Takoe 030H? KakoBbl OCHOBHBIE CBOMCTBA CTPAaTOC(HEPHOTO 030HA?

Kax n3mensercs kinumat 3emin?

Uro Takoe kuciaoTHbIe ocanaku? Korma v mpu KakuxX YCIOBHUSX MPOUCXOIAT KHUCIOTHBIC
OCaXKIEeHUS?

8. Uro Takoe poroxumuueckuii cmor? Kakue ObIBarOT BUIBI?

Noakown

BOl'lpOCLI AJIsd «6.]11/[11-01'[[)008» ompoca 10 Teme «PU3NKO-XMMHYECKHE mpoueccnl B

ruapocgepe»
1. Kaxkue puznko-xumMudeckue mporeccsl MpoucXoasT B rusipocdepe?
2. Urto Takoe KHCIOTHO-OCHOBHOE PaBHOBECHE B IPUPOIHBIX BOAAX?
3. Pacckaxxute 00 aHTPOIIOTC€HHOM 3arpsi3HCHUH TTPUPOJTHBIX BOJI.

BOl'lpOCbI AJIA YCTHOI'O OoImpoca 1o TeMe «PU3NKO-XUMHYECKHE nmpoueccol B .JmToccbepe»

1. Kakune ¢pu3nko-xumMuuecKue mporecchl Mpoucxoasar B utochepe?
2. Yro Takoe nmousa?
3. KakoB xumMu4eckuii coctaB o4s?
4. Kaxkue ObIBatoT (opMbl TOYBEHHON KUCIOTHOCTU?
5. Kakoe OpIBaeT XuMHUECKOE 3arps3HEHUE 10YB?
Bonpocs! 15 «0auu-onpoca» no teme «HepaBHoBecHasi TepMOIMHAMMKA. Y paBHEHUs
Omn3sarepa u Kexgem-Kauaabckoro»
1. N3 xakux ypaBHEHUH U NIPEAIIONI0KEHNN BbITeKaeT ypaBHeHne Hepuera-Ilnanka?
2. Kak BbIpa3uTh IUIOTHOCTH IIOTOKAa HOHOB Y€pe3 TPAAUEHT DIEKTPOXUMHYECKOIO
noTeHnyana?
3. B uem 3akmmtouyaercs yciioBUE€ paBHOBECUS?
4. Kakne cymectByroT ocHOBHBIE dnieMeHTsl THII?
5. UYro u3 cebds mpeacrasiser ypaBHeHus OHzarepa?
6. KakoBa ¢dopmynupoBka u (u3MUECKHl CMBICT [OTOKOB, JBIKYIIUX CHJ U

koa¢uimeHToB nepeHoca B ypaBHeHu Kenem-Kauanbckoro?
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Bomnpocel 1u1st ycTHOro onpoca no reme «JInuneiitnoie 3akoubl Oma, ®uka, Jlapcu, @ypoe»

1. Kakum 06pa3oM BO3MOKHO OCYIIIECTBUTH BBIBOJI INHEHHBIX 3aKOHOB nepeHoca Puka, Oma
u [lapcu u3 ypaBuenus Kenem-Kauanbckoro?

2. Kak 3Byunt 3akon ®@uka?

3. Kak 3Byunt 3akon Oma?

4. Kax 3Byuurt 3axon ®ypre?

IIpumep 3a1a4 AJ151 KOHTPOJIbHOM PadoTHI MO TeMe «JInHelHbIe 3akoHbI OMa, DuKa,
Hapcu, Dypbe»

3aoaua 1. Tennoobmen

UYenoBek okazancs 3a Ooptrom cynHa t(B)=14 °C. Haiimute, Ha CKOJIBKO TPaayCcoB
nonusutcs t° ero Tena 3a 10 MHH, eCliM SHEPreTHKA JbIXaHHs BO3pacTeT B 3,5 pasa, pH 3TOM B
HOPMAaJIbHOM COCTOSIHMM CKOPOCTb NpEBpalieHus sHeprun 72 kkan/yac. [IpuasaTh K03 duIment
teronposogaoctr 0=0,06 kJ[x/(M%-K-c); Termoemkocts Tema: C=0,86 xxan/(xr-K), miomanp
nosepxHocty Tena 1,8 M2 Macca tena 70 kr.

3aoaua 2. Bvigedenue npooykmos memaboiuzma

PaGoTy moyek OILIEHMBAIOT MO KOHIIGHTpAallMM KpeaTMHUHAa B KpoBU. HopmanbHas
KOHIIEHTpanusi KpeatuHuHa B KpoBU Cixp=10 mr/n. I'ematokpur kpoBu H=0,4 (oObemHas moins
SpPUTPOLUTOB B KpoBH). KOHIIEHTpalns KpeaTHHUHA B TKAHEBOW M BHYTPUKJICTOYHON KUAKOCTU
MPUMEPHO TakKas ke, Kak ¥ B IuIa3Me KpoBH. KpeaTHHUH BBIBOJUTCS BMeCTe ¢ MOYoH, Vy=2,4
a/cyt. Onpenenutb CKOpOCTh MPOU3BOACTBA KpeaTuHruHa G (Mr/4dac), o01yro Maccy KpeaTHHHHA
B opranuzme M (mr).

IIpumep 3a1a4 A9 KOHTPOJILHOI padoThl 0 TeMe «MoeTUpoOBaHue MPOIECCOB NepeHoca
B HAHOMATEpPHAJIAX»

1.1 B mjockoM KaHalle 3JIEKTpOAMaIN3aToOpa CKOPOCTh TedeHus pacTtBopa 1,6 cm/c,
paccrosinue Mexay memopanamu 0,8 MM. Paccunrtate najenue 1aBjieHUst 1 0ObEMHYIO CKOPOCTh
pactBopa B KaHaie mupuHoit 40 cm. [TocTponTh KOHIIEHTPAIIMOHHBIN MPOQUIIb U HAUTH CTEIIeHb
obecconmBaHus pacTBOpa B ceueHuH Ha paccTtosiHuu 40 cM OT BXoJ1a B KaHall. Paccuntars pacxon
MEKTPOIHEPTUHN, HEOOXOMMMOH Ut Tomydenust 1 M° 06eccOTeHHOH BOMBI, yUecThb BKIABI,
MPUXOJISAIIUECS COOCTBEHHO HA 3JICKTPOIUAIN3 M Ha paboTy Hacoca. [IpHHSATH, YTO OCHOBHBIM
KoMIoHeHToM pactsopa asnserca NaCl (D= 1.6 107 em?/c, [ = 1072 em?/c, ¢%= 0.02 moms/n);
Yrcia nepeHoca MpOTHBOMOHOB Yepe3 aHWOHO- U KaTHOHOOOMEHHYI0 MeMOpaHb! npuHsTh 0,95,
km Hacoca 0,6. Pacxon sanexkTposnepruu B pacuyere Ha 1 yac paboTsl anmapata (B Brxuac) paseH:

Ha OJ1 : Aep= | U, re | — cuna Toka B A, a U — HanpsbkeHHe Ha BceM anmapare B B, Ha
nepekadky : Agomp= [1p W/[p , Tie [Jp — masenue nasnenus B H/m?, W — 06beMHast CKOPOCTH B
m3/aac, a [Jp — Km Hacoca.

1.2 OnpenenuTe MUHUMATIBHYIO JUIMHY KaHasla 00€CCOIMBAHUS 3JIEKTPOIUAIN3aTopa, Ha
KOTOpPOM JIoCTUTaeTCs cTeneHb odecconuBanus 50 %, ecau
e uncna neperoca = 0,98;
e MexMmeMOpaHHoOe paccTrosiHue = 0,45 MMm;
® CKOpPOCTb TE€UEHUS pacTBopa 3,2 cM/c;
Cunrare, 4TO B paCTBOPE UMEETCS TOJIBKO HATPUU-XJIIOP.

1.3 /lan snexTpoauan3Hbli anmnapart, cogepxkamuii 100 napHbix kamep. MexxmemOpaHHOe
paccrosinue = 0,5 mm. Jlnuna xanana 60 cm. Pasmep memOpanbl 60 Ha 40 cm. Onpenenuthb
IPOM3BOIUTENFHOCTH amnmnapaTa, Ipu KOTOPOH CTENeHb 00eCCOIMBAaHUS JOCTUTaeTcs paBHOM 60
%. HyHO HaliTH CKOPOCTH pabOTHI armapara.

1.4 Tpebyercsi cIpOEKTHPOBATH IEKTPOAUATIN3HBIN anmapaT, KOTOpbIii Obl 0GecreunBa
80% obecconuBaHus pacTBOpa xjopuaa HaTpusi. Pasmep memOpan 60 Ha 40. PaccrosiHue mexmy
MeMmOpaHamu = 0,4 MM. ATImapaT JOMKeH UMeTh TIPOM3BOANTENBHOCTE 2 M>/uac. Haitty gmcno
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MapHbBIX KaMep B anmapare.

1.5 TpebyeTcst cipoeKTHPOBATh JIEKTPOAUATM3HBIN amnmapar, KOTOpbIi Obl oOecreunBa
80% obeccosmBaHus pacTBOpA XJIopuia HaTpusi. U3BecTHO, UTO MPU CKOPOCTH TEUCHUS HKUIKOCTH
2 cm/c Ha kaxaeix 10 cM uIHBI KaHajaa KoHueHTpalus yosiBaeT Ha 20%. [llupuna memOpan 40
cM. Pacctosinue mexay memOpanamu = 0,4 MM. Anmapar J0JKeH UMETh TPOU3BOIUTEIBLHOCTD 2
m3/aac. HaiiTi AnHy KaHana 06eccoMBaHUs U YHCIIO MApHBIX KaMep B aImapare.

3a‘leTHO-3K3aMeHaIII/IOHHBIe MaTepuaJabl 1JIs1 HpOMe)KyTO'lHOﬁ aTTeCTallumn (33‘[6T)

1. buoreoxumuueckre UKIb MAKPOIJIEMEHTOB. bruoreoxumMuueckuit KpyroBopot aTOMOB.
2. OCHOBHBIE 3TaITbI III00ATBHOTO IUKJIA YIIIepoa, a30Ta, CePhl.

3. Yrto Takoe reoXMMHUECKU HUKI pocdopa U U3 Yero OH COCTOUT?

4. OcHoBHas poiib OMOTHI B MOJACPKAaHUH IIT00ATBHBIX IIUKIOB JIEMEHTOB.

5. OU3NKO-XUMHUYECKHE TPOIIECCHI, MPOUCXOAIINE B aTMOochepe.

6. ["a30BbIi cOCTaB, CTPOCHHE U PATUAITMOHHBIN PEXKUM aTMOC(EpHI.

7. Hupkynsuus atMocdepsl U porecchl paccesHus. JlucnepcHble CUCTeMbI B aTMocdepe.
8. OcHOBHBIE CBOMCTBA CTPATOCHEPHOTO 030HA.

9. Kak u3mensiercs kiumar 3emin?

10. Korna v npu Kakux yCIOBHSAX MPOUCXOAST KUCIOTHBIE OCAXKICHUS?

11. Yro Takoe HOoTOXUMHUIECKUN cMOT?

12. OU3UKO-XUMHUYECKHE MIPOIIECCHI, TPOUCXOSIINE B THApOcheEpe.

13. KucnotrHo-ocHOBHOE paBHOBECHE B IPUPOIHBIX BOJAX.

14. AHTpPOIIOT€HHOE 3arpsi3HEHUE IPUPOIHBIX BOJI.

15. OU3NKO-XUMUYECKUE TPOIIECCHI, MPOUCXOIAIINE B TUTOChEepe.

16.  Xumu4eckuii cocTaB U CBONCTBA MOYB.

17. @DOopMBI IOYBEHHOW KHUCIIOTHOCTH.

18. XHUMHYECKOE 3arps3HEHHE TTOYB.

19. Oco0EHHOCTH PAaCpPOCTPAHECHHS, TpPAaHCPOPMALMK U HAKOIUICHUS 3arpsA3HSIONINX
BEILIECTB B OKPY’KAOLIEH Cpele.

20. Pacnpoctpanenue BemecTB B Okpyskaromied cpene. Kakum oOpa3oM ocyiiecTBisieTCs
MIEPEHOC BEIIECTB MEX/TY Pa3IMIHBIMU CpeTaMu?

21. Kakue ObIBatoT reoxumMuueckue 6apbepbi?

22.  Jluddys3us B ycIOBHUSAX HAIOXKEHHOTO 3JIEKTpUYECKOro mons. YpaBHeHue HepHcra-
IInanka.

23. BblpakeHne IUIOTHOCTM TIOTOKa HMOHOB 4Yepe3 TPaJUeHT 3JIEKTPOXUMHUYECKOTO
MOTEHIMAasa. Y CIIOBHE PABHOBECHSI.

24, Onementsl THII. Ypasuenus Onzarepa.

25.  VYpasuenuss Kegem-Kauanbckoro. dopmynupoBka U (PU3NYECKUIl CMBICT TOTOKOB,
JBUKYIIUX CUJT U KOO (UILIMEHTOB MEpeHoca.

26.  VYpasuenust Kenem-Kauannckoro. BeiBoj nuHelHbIX 3akoHOB mepeHoca @uka, Oma u
Hapcu.

27. bapomem6pannsie mporeccsl. Knaccudukarus 6apomeMOpaHHBIX MPOIIECCOB. MeXaHu3m
paszieneHus B 00paTHOM OCMOCe M B JPyTux 6apoMeMOpaHHBIX MPOLECCaX.

28. [TapameTpsl, ompeAensmoNIe KauecTBO pasjelieHus B 0OapoMeMOpaHHBIX MpoIeccax
(paxTop 3anepxKKu, KOOPPUIMEHT SIKCTPAKIUK). Y paBHEHHs OanaHca.

29. MaremaTrueckoe onrMcaHue ocMoca U 00paTHOTO 0CMOca.

30. DnexkTpoMeMOpaHHbIe mporecchl. CxeMa 3JIeKTPOoIHaTH3a.

31. Opnnomepnast mojaens O/, KoHIeHTpalnnoHHas MoJspuU3alus TMPH AIEKTPOAUAIH3E.

Pacuyer ckauka noteHunaza B MEMOpPaHHOM CHCTEME.

Kpurtepuu oueHuBanusi pe3yjibTaToB 00y4eHUs
Kpurtepun oneHnBanus pe3yJibTaTOB 3a4eTa
OleHKN «3aumeHno» 3aCIyXUBAaeT CTYIEHT, OOHAPYXHUBIIUK 3HAHWE OCHOBHOTO
MPOrpaMMHOTO MaTepuaia B 00bEMe, HEOOXOAMMOM ISl JajdbHEHIel ya€0bl U mpeacTosmen
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paboTel 1o mnpodeccuu, CHPABISIOMMUICS € BBITOJHEHUEM 3aJaHUN, MNPElyCMOTPEHHBIX
IIPOrpaMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATYPOU, PEKOMEHIOBAHHOMN IIPOIPaMMOM.

OrneHKa «He 3aumeno» BBICTABISETCA CTYIEHTY, OOHapyKMBIIEMY IPOOENbl B 3HAHHSIX
OCHOBHOTO TIPOTPaMMHOIO MaTepHaja, JONMyCTUBIIEMY MPHHLWNHUAIbHBIE OMIMOKH B
BBITNIOJIHEHUM NPELYCMOTPEHHBIX IIPOrpaMMoil 3afanuii. Kak mpaBuio, oleHKa «HE 3a4TEHO»
CTaBUTCS CTYJCHTaM, KOTOpble HE MOTYT TPOJIOKHTH OOy4YeHHE WM MPUCTYIUTh K
npoeCCHOHATIBHON JIeATEIbHOCTH 10 OKOHYaHMM By3a 0€3 JOMOJHUTENIBHBIX 3aHATUH 110
COOTBETCTBYIOILLIEH TUCIUILJINHE.

Kpurtepun oneHnBanus pe3yJbTaTOB YCTHOI'O OIIPOCa

OueHka «omauuHO» CTAaBUTCA, €CIM CTYAEHT IIOJHO M3J1araeT Marepuan (OTBE4aeT Ha
BOIPOC), JaeT NPAaBUIIBHOE OIPEJC/IEHUE OCHOBHBIX IOHATUH; OOHApy>KMBAaeT MOHUMAaHUE
MarepHaia, MOKET 00OCHOBAaTh CBOU CYXKICHHUS, MPUMEHUTh 3HAHHUSA HA NPAKTHKE, MPHUBECTH
HE00X0IMMBbIE IPUMEPHI HE TOJIBKO U3 Y4EOHUKA, HO U CAMOCTOSITEIbHO COCTABIICHHBIE; N3J1araet
MaTepual ocIeI0BaTeNbHO U IPaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOIO SA3bIKA.

OneHka «xopouio» CTAaBUTCS, €CIU CTYIEHT JAeT OTBET, YIOBJIETBOPSIOIIMNA TeM ke
TpeOOBaHUSAM, UYTO M JJISl OLEHKH «OTJIIMYHO», HO JomyckaeT 1-2 ommOKu, KOTOpbIE caM ke
UCTIpaBIISET, U 1—2 HepoueTa B OCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OueHka «yooenemeopumenbHo» CTABUTCS, €CIM CTYJIEHT OOHApy:KMBaeT 3HAHHUE U
[OHUMaHHE OCHOBHBIX MOJ0KEHUHN TaHHON TeMBbI, HOT M3JIaraeT MaTepuai HEeIOJIHO U JIOMyCKaeT
HETOYHOCTH B ONPEACIICHUN MOHATUH WK (HOPMYITUPOBKE PABUIT;, HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBATh CBOM CYXJIEHHUS U MPHUBECTH CBOM NPHUMEPHI; U3JIaraeT MaTepuai
HETOCJIE0BATENIbHO U JIOIYCKAET OIIUOKH B A3bIKOBOM O()OPMIIEHUHU H3J1araeMoro.

OueHka «HeyooenemeopumenbHo» CTABUTCS, €CIIM CTYJICHT OOHAapy>KMBaeT HE3HaHUE
OousibIIeli YacTH COOTBETCTBYIOIETO BONPOCA, MAOIMYCKaeT OMMOKH B  (OPMYJIHUPOBKE
OIpeNielIeHuH U MpaBUJI, MCKAKAIOIIME MX CMBICH, OECIOpSJOYHO M HEYBEPEHHO M3JIaraer
matepuan. OneHka «2» OTMEYaeT TaKU€ HEJOCTaTKU B IOATOTOBKE, KOTOpBIE SIBISIOTCS
CepbEe3HBIM IPEIMATCTBUEM K YCIIEIIIHOMY OBJIaJICHHUIO MOCIEAYIOUIMM MaTepHaIOM.

Kpurepus oneHuBaHuA pe3yJbTATOB NPAKTHYECKOI0 3aHATHH C pellieHHeM 3a/1a4

OneHka «omauyno» BBICTABISIETCS, €CIM CTYJIEHT MMEEeT IIyOOKue 3HaHHMsS y4eOHOro
MaTepuaia Mo TeMe NPaKTHYeCKON paboThl, MOKAa3bIBAET YCBOEHHWE B3aHMMOCBS3M OCHOBHBIX
HOHATHUH, UCHONb3YEeMBIX B paboTe, CMOI' OTBETUTh HA BCE YTOYHSIOIIME M JIOTOJHUTEIbHbIE
Bonpockl. CTyIEHT JEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO0 M IMPAKTHYECKOro MaTepuana Io
TEeMe MPaKTHUYECKOW paloThl, ONMpenessieT B3aUMOCBS3M MEXAy IMOKa3aTeNlsMu 3ajjaud, JNaéT
MIPaBUJIBHBIM QITOPUTM PELICHHUs, OINPEAEIseT MEXAUCIHUIUIMHAPHBIE CBSI3W 10 YCJIOBHIO
3aJaHUs.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJIEHT MOKa3al 3HaHWE Y4eOHOro marepuana,
YCBOUJI OCHOBHYIO JIUTEPATYPY, CMOT' OTBETUTH IIOUYTH IIOJIHO Ha BCE 3a/IaHHBIE JOIIOJIHUTEIbHBIE
U yTOYHsIONIME BONpochkl. CTYEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO M MPAaKTUYECKOTO
MaTtepuaja MO TeMe NPAaKTUYEeCKOH paboThl, JOIMycKas HE3HAYUTEIbHbIE HETOUYHOCTH MpHU
pelmeHun 3aj1ad, UMesl HEMOJIHOE NMOHMMaHUEe MEXIMCUMIUIMHAPHBIX CBS3€H NPU IPABUIBHOM
BBIOOpE aJrOpuUTMa peLeHHs 3a/1aHHsL.

OueHka «y0oe1emeopumesbHoy BbICTABISIETCS, €CIIA CTYICHT B LIEJIOM OCBOWJI MaTeprail
NPaKTUYECKON pabOThl, OTBETHJI HE HAa BCE YTOUHSIOUINE U JOMOJHUTENbHbIE BOIPOCHl. CTyAEHT
3aTPYJIHSIETCS C TPABWIbHOM OLEHKOM TMPEII0OKEHHON 3ajauyu, Ja€T HEMOJHBIA OTBET,
TpeOYIOLMil HaBOAIIMX BOIPOCOB MpEMNojaBareis, BBHIOOP alropuTMa peLIeHUs 3a/ladu
BO3MOJKEH ITPU HABOASAIIMX BOIIPOCAX MPENOIAaBATEII.

OueHka «Hey0061€meopumenvHo» BBICTABISIETCA CTYINEHTY, €CIM OH HMEET
CYyILLIECTBEHHbIE TPOOENbl B 3HAHHUSIX OCHOBHOTO Y4YeOHOIro marepuaia MpakTH4YecKoW paloThl,
KOTOPBIN IOJHOCTBIO HE PACKPBLI COAEPIKAHUE BOIIPOCOB, HE CMOI' OTBETUTH HA YTOUHSAIOLIUE U
JOTIOTHUTENbHBIE BONIPOChl. CTYyIEHT 1aéT HEBEPHYIO OLIEHKY CUTYallU1, HEMTPaBUIIbHO BBIOMpAeT
AJITOPUTM JECUCTBUM.
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Kpurepun oneHuBaHus pPe3yJIbTATOB OBICTPOIr0 MUCbMEHHOI0 ONPOca («OJHI-0MPOC»):
Kaxnomy cTyaeHTy BblAaeTCsl CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMPOC.
OtBer nokeH OBITh YETKUM M KpPaTKUM, COJEpKallMM BCE OCHOBHBIE XapaKTEPUCTHKHU
OINMCHIBAEMOT0 MTOHATHUS, UHCTUTYTA, KATETOPHUH.
Ikana oueHUuBaHuUA:
«Omauunoy - BOIPOC PACKPBHIT IOJIHOCTHIO, TOYHO OOO3HAUYEHbl OCHOBHBIE IOHATHS U
XapaKTEPUCTUKHU I10 TEME.
«Xopouioy - BOTIPOC PaCKPHIT, OJIHAKO HET IOJHOTO OMHMCAHUS BCEX HEOOXOAMMBIX 3JIEMEHTOB.
«Yo0oenemeopumenvnoy - Bopoc pacKphIT HE MOJHO, MPUCYTCTBYIOT IpyOble OIINOKH, OJTHAKO
€CTb HEKOTOPOE IIOHUMAHUE PACKPhIBAEMBIX TOHITHI.
«Heyooenemeopumenvbroy - OTBET Ha BOIIPOC OTCYTCTBYET WM B LIEJIOM HE BEPEH.

Kpurtepuu onennBaHus pe3yjbTaTOB KOHTPOJIbHBIX PadoT

OneHka «omauuno» BBICTABISIETCS, €CIIM CTYIEHT BBINOJHWI paboTy 0e3 ommboK u
HEJI0YETOB, JIOIyCTIII He Oosiee 0IHOro HeJoveTa.

O1eHKa «xopoutoy», €Cau CTyIEHT BBIOIHII PadOTy MOJHOCTHIO, HO JOITYCTHII B HEW HE
Oostee o1HOM HErpyOOH OMMOKH M OTHOTO HEJ0YeTa, MU He 0oJiee AByX HEJ04ETOB.

OueHka «yooenemeopumenvHo», €CIA CTYACHT IPABHIbHO BBIIOJIHWI HE MEHEe
MOJIOBUHBI pabOThI WITU JAOMYCTHII He OoJiee ABYX IpyObIX ommOOoK, win He 0oniee 0HOI Tpy0oit
¥ OJTHOM HETpyOOii OIMOKK M OHOTO HEI0UeTa, HITH He O0J1ee IByX-TpeX HerpyObIX OMMOOK, HITH
OJHOHM HerpyOOi OIMIMOKH M TPeX HEJO0YETOB, MJIM MPH OTCYTCTBHM OLIMOOK, HO MPHU HAIUYUH
YeThIpeX-TISATH HEJ0YETOB, TUIOXO0 3HAET TEKCT IPOU3BEICHUS, IOMTyCKAEeT UCKa)KEHUE (PaKTOB.

OueHKa «Hey0os1emeopumenbHoy, €CIv CTYACHT JOMYCTHI YHCIIO OIIMOOK U HEJI0UETOB
IIPEBOCXO/ISIIIIEE HOPMY, IIPH KOTOPOI MOKET OBITh BBICTABJICHA OLIEHKA «3», HITH €CIIU MTPABUIBHO
BBITIOJTHUJI MEHEE TTOJIOBUHBI PaOOTHI.

Kpurepun onenuBanus 1ad0opaTopHbIx pador

«5» (OTJIMYHO, 3aYTEHO): BBINOJIHEHBI BCE 3aJaHUs JJa0OPaTOPHOU pabOThL, CTYIEHT YETKO
u 0e3 ommOOK OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XopolI0, 3auTeHO): BBIMOJHEHBl BCE 3aJaHus J1AOOpaTOPHON paloThl, CTYAEHT
OTBETUJI Ha BCE KOHTPOJIbHBIE BOPOCHI C 3aMEUaHUSIMHU.

«3» (yIIOBIETBOPUTEIBHO, 3aUTEHO): BBIIIOJHEHBI BCE 3aJaHMsl JabOpaTOPHOH paboThI ¢
3aMEUYaHUsIMU; CTYJEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHUSIMH.

«2» (He 3a4TeHO0): CTYJIEHT He BBHINOJHWUI WM BBIIOJHWI HENPaBUIbHO 3a/aHUS
n1abopaTopHOi pabOTHI; CTYIEHT OTBETHII HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH MJIK HE OTBETHUII
Ha KOHTPOJIbHBIE BOIIPOCHI.

OneHouyHble CpeAcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YYETOM UX WHAMBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— [IpY HEOOXOMMOCTH MHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOYKHOCTSMH 3710POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs Ul TIOATOTOBKHM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU NPOLIETYPhl OLICHUBAHUSI PE3YJIbTAaTOB 00yUYEHNS MHBAINUJIOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI IMPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKHUX
CPEJCTB, HEOOXOAUMBIX UM B CBS3M C UX UHJIUBUIAYaJIbHBIMA OCOOEHHOCTSIMU,

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IIpOLeypa OLIEHUBAHUS pe3ylbTaTOB OOYyYEeHHUS 1O JUCHUILUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHHS WHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HMX 3J0pPOBbS M BOCIPUSATHUS
uHpOpMaLUu:

JUig U1 ¢ HapyUIeHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeITHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.
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JUist U1 ¢ HApyIIEHUSIMH CITyXa:

— B mieuaTHoM opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5 [lepedyenn yueOHOIM JTUTEPATYPHI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHii

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. MatemaTnuueckoe MOJEITHUPOBAHUE IYKOJIOTHUECKUX MPOIECCOB PACIPOCTPAHCHHUS
3arpsI3HSAIONIMX BEIIECTB: yueOHoe mocoOue s cTyaeHToB By3oB / B. A. babemko, A. B.
[TaBnoBa, O. M. ba6emko, O. B. EBnokumoBa; M-Bo oOpa3oBanust 1 Hayku Poc. @enepanuuy;
Ky6anckuii roc. yu-T. - Kpacnonap: [Ky6anckuii rocygapctBennsiii yauepcutet], 2009. - 138
c.

3. I'ymepoB, A.M. MaremaTHuecKO€ MOJCIMPOBAHUE XHUMHKO-TEXHOJOTHYCCKIX
MPOIIECCOB [DNEKTPOHHBIN pecypc]: yuel. mocodue / A.M. 'ymepoB. — DIEKTPOH. TaH. — 2-¢
usn., mnepepab. — Cankr-IletrepOypr: Jlamb, 2022. — 176 c¢. — Pexum nocryna:
https://e.lanbook.com/book/211445

4, benos IL.I. CucrtemHblii aHaiW3 W MOJCIMPOBAHUE OIACHBIX IPOILECCOB B
texaocgepe [Tekcr]: yaueOHoe mocodue myist cryaeHToB By3oB / I1. I'. benos. - M. Akagemust, 2003.
- 506 c.

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

MOJIeIupoBaHle MeMOpaHHBIX MpoleccoB ¢ ucnonab3oBanueM Comsol Multiphysics: Yue6Hoe
nocobue. — Kapauaesck: KUI'Y, 2012. — 182 c.

7. KoBanenko, A.B. Marematnueckoe MOAETUPOBaHUE (PUIUKO-XUMHUYECKHX
nporieccoB B cpege Comsol Multiphysics 5.2 [OnexkTponHsiii pecypc]: yuedHoe mocodue / A.B.
KoBanenko, A.M. V3nenoBa, M.X. Vprenos, B.B. Hukonenko. — OnekrpoH. naH. — CaHKT-

[MerepOypr Jlanb, 2022 — 228 c. — Pesxxum noctyna: https://e.lanbook.com/book/209906.

5.2 llepnoauueckas JurepaTypa
1. Bassl nannsix komnanuu «Mcer Beroy hitp://dlib.eastview.com
2. Onexrponnas oudanoreka GREBENNIKON.RU https://grebennikon.ru/

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

DJ1eKTPOHHO-0UbIM0TeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
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4. Hayunas snekrponnast 6udaunorexa (HOB) http://www.elibrary.ru/

5. ITonmHoTexkcToBEIE APXUBLI BCAyHIUX 3araAHbIX Hay4YHBIX JKYypHaAJIOB Ha
Poccuiickoii matdopme Hayunsix xypHamoB HOMKOH http://archive.neicon.ru

6. HarnmonaneHast amekTpoHHass OuOiIroTeka (HOCTYN K DIEKTPOHHOW OMOIMOTEKE
nuccepraiuii Poccuiickoit rocymapcrsennoii oubmmorexu (PI'B) https://rusneb.ru/

7. baza pmanapix CSD KeMOpHIKCKOTO LEHTpa KpUCTALIOrpaUyYecKuX ITaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

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

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

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

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

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

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

16. YuuBepcurerckas naopmamonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopManuoHHBIE CIPABOYHbIE CHCTEMBI:
KoncynbranT [limtoc - cipaBo4Has mpaBoBasi cUcTeMa (JIOCTYII 110 JIOKAJIBHOW CETH C
KOMITBIOTEPOB OMOIHOTEKH).

Pecypchl ¢B0OOOIHOTO TOCTYHA:

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

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

3. MuHnucTepcTBO Haykd U Bbicmiero oOpasoBanus Poccuiickoit ®enepamuun
https://www.minobrnauki.gov.ru/;

4. denepanbublii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5. HudopmarmonHas cucrema "EamHoe OKHO [0OCTyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

6. Enunas xomnekumss 1ugpoBbIX o0pazoBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

7. Cuiryx0a TeMaTHYECKHX TOJIKOBBIX cioBapeit hitp://www.glossary.ru/;

8. Crosapu u sanmkiaoneanu http://dic.academic.ru/;

9. O0pazoBarenbHbIi opTan "Yueba" http://www.ucheba.com/;

10. 3axononpoekt "O06 obpazoBanuu B Poccuiickoii @enepanun’. Bonpocs U 0TBETHI

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

CoOcTBeHHBbIE 3JIEKTPOHHBIe oOOpa3oBaTelbHble M HMH(OPMALMOHHBIE pecypchl

KyoI'Vy:

1. DNEeKTPOHHBIN Karajor Hayunon O6ubIMoTEeKN Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DneKkTpoHHas onbnuoTeKa TPyAOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayIbHOTO TMHAMHUYECKoro ooydueHus hitp://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, y4e€OHO-METOJUYECKUX KOMIUIEKCOB, MyOJIUKaluil u
koHpepentmii http://infoneeds.kubsu.ru/

5. bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HMHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6. OnekTpoHHbIN apxuB nokymentoB KyoI'Y _http://docspace.kubsu.ru/

7. DeKTpOHHBIE 00pa3oBaTeIbHBIE Pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM H

TexHojoruil B oopazosanuu Kyol'Y u Hayuno-metoaudeckoro xypHana "[IIKOJIBHBIE I'OJIbI"
http://icdau.kubsu.ru/
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6 Metoanyeckue ykazaHus JJ1s1 00y4alOIMXCS 110 OCBOCHUIO TUCHMILIUHBI (MOYJIf)

VYcnemHoe OCBOGHHME AMCLMIUIMHBI TMpEArojaraeT akTUBHOE, TBOPYECKOE YydacTue
CTYZEHTA IyTeM IUIaHOMEPHOM, TOBCETHEBHOM pabOTBHI.

OO0uue pexkoMeHaAIUA

N3ydenune QUCLUIUIMHBI ClIeAyeT HauuHaTh ¢ MpopaboTKH padoueil mporpamMmsl, ocodoe
BHHUMAaHUe, yJelss LesIM U 3a/1adaM, CTPYKTYpe U COJIEP/KaHUIO Kypca.

PaGota ¢ KOHCTIEKTOM JIEKIUH.

IIpocMoTpuTE KOHCHEKT Cpa3y IOCIE 3aHATUN, OTMEThTE MaTepuan KOHCIEKTA JIEKLIHH,
KOTOPbIM BBI3BIBACT 3aTpylHEHHs i MoHuMaHus. llonbitaiitece HallTM OTBeTHl Ha
3aTpyIHUTENbHBIE BOIIPOCHI, HCIIOJIb3Ys PEKOMEHIyEMYIO JIUTepaTypy. Eciiu camocTosiTensHO He
yaanoch pazo0parbcsi B Marepuaine, chopMyIUpyiTe BONpockl U 0OpaTUTECh 33 MOMOILBIO K
IPENoJIaBaTel0 Ha KOHCYJIbTAlMU WIN ONvKaiiei Jiekuuu. PerynspHo oTBoauMTe Bpems A
IIOBTOPEHUsS] IPOMAEHHOIO MaTepuaiga, HpoBepss CBOM 3HAHMUS, YMEHUS M HaBBIKM IIO
KOHTPOJIbHBIM BOIIPOCAM.

Jlekuuu SIBJIAIOTCS OJHUM U3 OCHOBHBIX METOJIOB OOYYEHMs MO TUCLMIUIMHE, KOTOpbIe
JIOJKHBI pelIaTh CJAEAYIOLIUE 3a0a4u:

- M3JIOKUTh BAXKHEHUIIMI MaTepuall IIPOrpamMMbl Kypca, OCBELIAIOINUNA OCHOBHBIE
MOMEHTBI;

- pa3BUTh y CTYACHTOB MOTPEOHOCTh K CAMOCTOSITENIbHOW paboTe HaJl y4eOHOH u
HAay4YHOH JTUTEPATypPOU.

C 1enpro KOHTPOJIs ¥ HOATOTOBKU CTYACHTOB K U3YUYEHHUIO HOBOM T€MBbl BHauase Kax10ro
3aHATHSI NIPENOJaBaTeNIEM IPOBOAUTCS WHIUBUAYAIbHBIA WM (PPOHTAIBHBIA YCTHBIN ONpocC MO
BBINOJIHEHHBIM 33aJaHMUsAM Ipenblymeil Tembl. Kpurepun OneHKH: — NpaBUIbHOCTh OTBETa IO
COJIEpKaHUIO0 3a/1aHus (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMNUOOK IpU OTBETE);

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

— CO3HATEJILHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE H3JIaraeMoro MaTepuaa);

— JIOTHKAa W3JIO)KEHUA MaTepuana (yYUThIBAETCA YMEHHME CTPOUTh LIEJIOCTHBIMH,
MIOCJIEA0BATENbHBIN PACcCKa3, FPAMOTHO OJIB30BATHCS CIIEUATBHON TEPMUHOJIOTHEN);

— PpalMOHAJIBHOCTh MCIIOJIB30BAHHBIX IPUEMOB M CIOCOOOB PELICHHS IOCTABIEHHOM
yueOHOI 3a1auM (YUUTHIBAETCSl YMEHHUE HCII0JIb30BaTh HanboJiee nporpeccuBHble U 3(hpeKTUBHbIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTh M 3(P(GEKTUBHOCTh HCIOIb30BAHUS HATJSAHBIX TMOCOOMH u
TEXHUUYECKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS TPAMOTHO U C MOJIb301 MPUMEHSTH HATJITHOCTh
U JIEMOHCTPAIIMOHHBIN OIBIT IIPU YCTHOM OTBETE);

— UCTOJIb30BaHUE JOTOIHUTEIHHOTO MaTepuaia (00s3aTeIbHOe YCIOBUE);

— palMOHAIBHOCTh MCHOJIb30BAHUS BPEMEHH, OTBEJIEHHOIO Ha 3ajjaHue (He omolpsercs
3aTSIHYTOCTb BBINOJHEHUS 3aJjaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HMHJMBUyabHBIX
0COOEHHOCTEH CTYJICHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa AOKEH MpPENCTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
HocJIeI0BaTeIbHOE COOOIIEHHEe Ha 33/JaHHYI0 TeMy, IOKa3blBaTh €ro yMEHHME NPUMEHATh
orpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasx.

MeToanyeckue peKOMeHIAUM 1JIsl MOATOTOBKH K KOHTPOJBHBIM Pab0oTaM M HANIMCAHUSA
KOHTPOJIbHBIX padoT

IIpu moaroTroBke K KOHTPOJBHOM pPabOTE M HTOTOBOMY TECTHPOBAHHMIO HEOOXOIMMO
BHUMATEJIBHO TPOYUTATh COCTABJICHHBIC paHEe KOHCIEKTHI JIEKIHH, TMPOCMOTPETH MOPSIOK
BBITOJIHEHUS JTaOOPAaTOPHBIX Pa0OT M OCHOBHBIE TOJy4YE€HHBIE B XOJ€ JIAOOPATOPHBIX paldoT
BBIBOABI. OTBETUTh Ha KOHTPOJIbHBIE BONPOCH. CBEpPHUTH CIMCOK BOMPOCOB C WMEIOIIEHCS
uHpopmanueii. Hexoctaromyro uHpopManuio HEOOXOJUMO HaWTH B yuyeOHMKax (yueOHBIX
MOCOOMSIX) WK B JPYTUX UCTOYHUKAX HH(OpMaIUH.

KonrtponbHast paboTa NpoBOAUTCS B MUCbMEHHON Gopme.
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KoHTponbHble pabOThl OOBIYHO COAEPKAT HECKOIBKO BONPOCOB U HMMEIOT HECKOJIBKO
BapuaHToB. CTyneHT nu0OO0 caM BBIOMpPAeT OAWH M3 TPEAJIOKEHHBIX BapUaHTOB, JHOO
IIPenoAaBaTellb 3aKpeIUisieT 3a KaKbIM CTYIEHTOM OIPEJCIICHHBIN BApUaHT.

MeTtoauyeckue peKOMeHAALMHU AJIs1 IOATOTOBKH K OBICTPOMY NIMCbMEHHOMY ONPOCY
«0IMI-0MPOCY» M NMPOBeieHNs1 ObICTPOro MUCHLMEHHOT0 ONPOCca «OJIHI-0NPOCA)

BhICTpBIii TUCBMEHHBIN ONPOC «OJIHII-OMPOCY CIIOCOOCTBYET Pa3BUTHIO MBICIUTEIHEHOTO
npoliecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIUIEHHUIO M AaHAJIU3Y, a TAKXKE 3aKPEIUICHUI0
3HAaHUH y BCEX CTYJECHTOB OJHOBPEMEHHO.

ITpu moAroToBke K «OIUL-OIIPOCY» MPEIo1aBaTelb JODKEH 3apaHee IPUrOTOBUTh CITMCOK
CTYJICHTOB U HAIlUCATh CaMbI€ BaJKHBIE, HO IIPU 3TOM Y3KHE U JIOTUYECKU CBSA3aHHBIE BOIIPOCHI 110
COOTBETCTBYIOILIEH TEME.

KaxxnoMmy CTyneHTY BbIIAaeTCs CBOM COOCTBEHHBIN, y3KO C(HOPMYJIMPOBAHHBIN BOMPOC.
OTBer AOKEH ObITh YETKMM M KpaTKUM, COJEpXallUM BCE€ OCHOBHBIE XapaKTEPUCTUKU
OIIMCBHIBAEMOT'O TIOHATHS.

MeTtoauyeckue peKOMeHAAlUH [1JIsl IPOBEAEHUs 3a4eTa

CryneHTbl 00s3aHbl ClIaTh 3a4eT B COOTBETCTBUHU C PACIHUCAHUEM M YyYEOHBIM IJIAHOM.
3adyeT Mo JUCHUILIMHE TNpecieqyeT LeNlb OLEHUTh padoTy CTyAeHTa 3a Kypc, IMOJIydeHHUE
TEOPETUYECKUX 3HAHUH, UX HPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, NPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM padOThl, YMEHHUE NPUMEHATH MOJTYUYEHHbIE 3HAHMS Ul PELICHUS
IPaKTUYECKHX 3a/1a4.

@dopma MpoBeIeHUS 3ayeTa: YCTHO WM IMCbMEHHO YCTAaHABIMBACTCS pELICHUEM
kaeapsel. Pe3ynbrar caaum 3aueta 3aHOCUTHCS NIPENOAAaBaTENIEM B 3K3aMEHALIMOHHYIO BEJIOMOCTh
Y 324ETHYIO KHUXKKY.

B ocBoeHMH TUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
30POBbsi OOJIBIIIOE 3HAYCHHE WMEST WHIMBHUAyalbHas ydeOHas pabora (KOHCYJIbTAllMU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepuasa.

NunuBuayanbHble KOHCYJIbTALlMM 10 TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIN3aLUU OOY4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXJy [pernojaBaTeieM W O00y4arolmMMCs HWHBIWIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

JlabopaTopHasi pa0oTa BBIIOJHSETCS CTYJEHTOM B COCTaBE IPYMIIbI, MOATPYIIIbI WIH
WHAVBUAyaIbHO. Bce BblUMCIEHHS JKeNaTeabHO MPOBOAUTH BO Bpems 3aHsaTtus. llpum
HEJ0CTATOYHOM KOJIMYECTBE BPEMEHU UX MOKHO BBIMOJIHATH B YAaChl CAMOCTOSITENIbHOM pabOTHI €
00s13aTeNIbHBIM MPEACTaBICHUEM PE3YIbTaTOB MPENOIaBATE0 Ha MOCIEAYIONINX 3aHATUAX WIN
KOHCYJIbTAIUSIX.

Odopmiienre paboT JOHKHO MPOBOJUTHCA MOCIIE OKOHYaHUS paboThl B ayauTopuu. s
MOJMOTOBKU K 3alllUTE OTYETa CIeAyeT MPOaHaTIU3UpOBaTh PE3ysbTaThl, 000OIIUTE PE3yIbTaThl
UCCIIEIOBaHU B BU/I€ BHIBOJIOB 110 padoTe, MOJArOTOBUTH OTBETHI Ha BoIpockl. [Tocie 3aBepiienus
BBITIOJTHEHMSI TAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3alllUTA.

7 MaTepuajbHO-TeXHUYeCKOe ofecrieyeHHe Mo JUCHHUIINHE (MOY.110)

HanmeHoBaHue crieluagbHBIX
TIOMEIIECHHI

OCHAaIIEHHOCTD CITEIUAIbHBIX
TOMEIIEHUI

HCpC‘ICHL JIMICH3UOHHOI'O
IIporpaMMHOTO obecneueHus

VYuebHble ayIUTOpHUU JUTS
MPOBEJCHUS 3aHATHI JIEKIIHOHHOTO
THUIA

Meobenb: yuebHas MeOenb
TexHUUECKHE CPEICTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows
Microsoft Office Professional
Plus

Crasponosbckas, 149)

O0opyoBaHue: MEJIOBask TOCKA

(ayn. 10la, r. Kpacmomap, yi1. COMSOL Multiphysics
CraBpomnosbckas, 149)

VYuebOHbie ayJJUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows
MpoBeIeHusI TabopaTopHbIX paboT. | TexHHUecKue CpencTBa O0yUeHNUS: Microsoft Office Professional
(ayn. 10la, r. KpacHomap, yi. | 9KpaH, IPOEKTOP, KOMIIBIOTED Plus

COMSOL Multiphysics
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CaMOCTOSTEILHOU

Hns

paboThl  OO0yYarOIIMXCS

MIPEyCMOTPEHBI

TTOMEIICHMS,

YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOXHOCTBIO MOJKIIOUEHUs K cetu «lHTepHeT» M olecrneyeHueM JOCTyINa B 3JIEKTPOHHYIO
MH()OPMALMOHHO-00Pa30BATENIBHYIO CPE/ly YHUBEPCHUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSATEIFHOU pabOThI

OCHAaIIlEHHOCTh TOMEIIEHUH TSt
CaMOCTOSTENILHOM PabOTHI

HepequL JIMIOCH3HUOHHOTI'O
MporpaMMHOTO obecneueHus

OOopynoBaHue: KOMIBIOTEPHAS TEXHUKA
C TOIKIIOYEHHEM K HH()OPMAIMOHHO-
KOMMYHHUKAIIMOHHOH ceTu «IHTepHET» U
JIOCTYIIOM B 3NIEKTPOHHYIO
HHPOPMANOHHO-00Pa30BaTEIFHYIO

cpeny o0Opa3oBaTeNIbHOW OpraHHW3aluM,
BeO-KaMepbl, KOMMYHHKaIlHOHHOE
obopyoBaHue, o0ecrieunBaroIee
JOCTYIl K CETH HHTEepHET (IIPOBOJHOE
COEIHEHHE u 6ecripoBoIHOE
coequHenue o Texuosoruu Wi-Fi)

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

Microsoft Office Professional
Plus
Koncynprantllinoc

ITomemenue g caMOCTOATEIbHON
pabotsr obyuarommxcs (aya. 329c,
401c, T. Kpacnonap, ya1.
CraBpomnonbckas, 149)

MebGenb: yueOHas Mebeb

Kommnexr CleNUaIU3UPOBaHHOU
MeOeIH: KOMITBEOTEPHBIE CTOJIBI
OG6opynoBaHHe: KOMIIBIOTEPHAS TEXHUKA
C TOIKIIOYCHHEM K HH()OPMAIHOHHO-
KOMMYHHKAIIMOHHOU ceTn «HTepHeT» U
JIOCTYIIOM B JJIEKTPOHHYIO
HH(OPMALMOHHO-00Pa30BaTEIbHYIO
cpeny oOpa3oBaTelbHOW OpraHU3aluwy,
Be0O-KaMephbl, KOMMYHHUKAIlHOHHOE
o0opyoBaHue, o0ecreyrBaroIee
JOCTYIl K CETH HHTEepHET (IIPOBOJHOE
COEIMHEHHE u GecripoBoIHOE
coequHenue o texuosoruu Wi-Fi)

Microsoft Office Professional
Plus

Microsoft Windows
CHeL{I/IaJ'II/ISI/IPOBaHHOG
IporpaMMHOC 06ecnequHe
cepun «OKOJIOI» (YIIP3A
«29KOJIOI'», ITIB-2KOJIOT,
MHBEHTAPU3AILINA,
MATUCTPAJIb-T'OPO/I,
ATII-DKOJIOT, HJIC-
DKOJIOT)
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